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IHHOACHUTEJBHASA 3AIINCKA

[Iporpamma TO XWMHM Ha YypPOBHE OCHOBHOTO 00mero oOpa3oBaHUs
COCTaBliecHa Ha OCHOBe TpeOOBaHUN K pe3ylbTaTaM OCBOCHHMS OCHOBHOM
00pa3oBaresbHOM MPOrpaMMbl OCHOBHOT'O 00IIET0 00pa30BaHMUsl, MPEICTABICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe enepalbHON pabodeil MmporpaMmbl
BOCITUTAHUS U C YU4ETOM KOHIICTIIIUU MPETOJaBaHus YICOHOTO TIpeIMeTa « X UMM
B 00pa3oBaTeNbHbIX opranu3anusax Poccuiickoin @eneparui.

[Iporpamma mo xuMuu Aa€T TPENCTABICHHWE O TIEJAX, OOIIEH CTpaTeTuu
0o0yueHHUsl, BOCIUTAHMS W Pa3BUTUS OOYYaIOIMUXCS CPEACTBAMU Y4eOHOTO
npeamerTa, yCTaHaBIMBAaET  00s3aTelbHOE peIMETHOE coJiepKaHue,
IpEeLyCMaTpUBacT pACIPENEICHUE €ro Io KilaccaM M CTPYKTYpUPOBAHHUE IO
pazienaM MU TE€MaM MPOrpaMMbl MO XUMHUHU, OMNPENENSIeT KOJIUYECTBEHHBIE H
Ka4ueCTBECHHBIC XapaKTePUCTUKHU coJiep KaHus, PEKOMEHTYEMYIO
MOCJIEAOBATEILHOCTh H3YYEHHUS XUMHU C Yy4€TOM  MEXMPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBfI3€i, JIOTUKM Yy4yeOHOro Ipolecca, BO3PACTHBIX
0COOEHHOCTEH  OOy4alomuxcs, OMNpeAeIseT BO3MOXHOCTH TMpeaMera s
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTEIbHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TakKe TpeOOBaHMM K
pe3ysibTatamMm 00y4YeHHs] XUMUM Ha YPOBHE II€JIEH M3yUeHHUsl TIpeMeTa U OCHOBHBIX
BUJIOB Y4COHO-ITO3HABATEILHON JIEATEIHOCTH OOYYalomerocss Mo OCBOCHUIO
y4e0HOTO CO/IepKAHUSI.

3HaHWE XWMHUH CIY)XUT OCHOBOW i1 (OPMHPOBAHUS MHUPOBO33PEHUS
oOyyarouierocs, €ro mnpejacTaBICHUN O MaTEPUAILHOM €IUHCTBE MHPA, BAKHYIO
poJib UrparoT (GopMHUpPyEMble XMMHEH MpPENCTaBICHHUS O B3aMMOIPEBPALICHUSX
PHEPTrUM M 00 HBOJIOIMHU BEIIECTB B MPUPOJE, O MYTAX PEHICHUS TI00aTbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUSI YEIIOBEUECTBA — CBHIPHEBOM, SHEPTETHUECKOM,
MUIIEBOM U 3KOJIOTUYECKON 0€30MaCHOCTH, MPOOJIEM 3IpaBOOXPAHEHUS.

N3yuenue xumun:

CIOCOOCTBYET  peaju3alldd  BO3MOXHOCTEM Uil  CaMOpa3BUTUS U
dbopMHUpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 0011l U (PYHKITMOHAILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (POPMHUPOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJaroumxcsi, HaBBIKOB HMX CaMOCTOSATEIBHOM  y4yeOHOU  JesiTeNbHOCTH,
HKCIIEPUMEHTAJIbHBIX M HCCIIEOBATEIbCKUX YMEHHM, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM JKMU3HU, TaK U B PO ECCUOHATBHON ASITEIbHOCTH;

3HAKOMHUT CO CHEMU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOIBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3Tanom B GOpMHPOBAHUU €CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00YyUYaroIIUXCS;



CHOCOOCTBYET (POPMHUPOBAHUIO LEHHOCTHOTO OTHOILUEHUS K €CTECTBEHHO-
HAy4YHBIM 3HaHUSAM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B dKOJOTMYECKOE
00pa3oBaHUE 00yYArOIITUXCS.

JlanHble HampaBlieHUs B OOyUYE€HHWH XUMHUU OOECIIEUMBAIOTCS CHEIH(PUKOIM
collepkaHus ~ y4eOHOro  mpeAaMeTa, KOTOpbIM  sBIsSIETCS  MeJaroruyecku
aJlaliTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMUU Ha ONpPEAEIEHHOM 3Tale eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 00111ero 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOEHHE OOYYAIOIIMMHUCA CHCTEMbI TMEPBOHAYAIBHBIX MOHSITHH XWMHHU, OCHOB
HEOPraHWYEeCKOM XUMUM U HEKOTOPBIX OTAEJIbHBIX 3HAYUMMBIX IOHSATUN
OpraHNYeCKON XHUMHMH.

CrpykTypa copepxaHusl MporpamMmbl M0 XUMUU C(HOPMHUPOBAHA HA OCHOBE
CUCTEMHOTO mnoaxoaa K €€ uzydeHuro. CoJepKaHue CKIAIbIBAETCS U3 CUCTEMBI
IOHATAM O XUMHAYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakuuu. OO0e 3TU  CUCTEMBI CTPYKTYpPHO OpraHM30BaHbl [0 MPUHLUIY
IIOCJIEIOBATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TECOPETUYECKUX IIPEICTABICHUN
Pa3HOIO ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHs KaK OCHOBBI BCETO €CTECTBO3HAHNUS;

— [lepuonnueckoro 3akona /l. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YUYEHHUs O CTPOECHUHU aTOMa U XUMHUYECKOH CBA3H;

— TMPEACTaBIECHUN 00 JJIEKTPOJIUTUYECKOW JAMCCOLMAIlMM BELIECTB B
pacTBopax.

Teopernueckue 3HAHUS PACCMATPUBAKOTCS HA OCHOBE AMIIUPUYECKHU
MOJTyYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MMOCIEIOBATEIBLHO OT OJHOTO
YPOBHSL K JpYromy, BBINOJNHAS (YHKUMU OOBSICHEHHS W IPOTHO3UPOBAHUSA
CBOMCTB, CTPOEHHUS U BO3MOYKHOCTEM NPAKTUYECKOTO NMPUMEHEHMS W IIOIYYEHUS
U3Yy4aeMbIX BEILECTB.

OcBoeHue TmporpaMMmbl IO XUMHHU CIIOCOOCTBYET  (POPMHUPOBAHUIO
IIPEICTABIICHNUS] O XMMUYECKOM COCTABIIAIOIIECH HAYYHOW KapTHHBI MUpa B JIOTHKE
€€ CHCTEMHOW IpUPOJbI, LIEHHOCTHOIO OTHOLIEHUS K HAYYHOMY 3HAHUIO U
METOJAaM IIO3HaHUsA B Hayke. V3ydyeHHWe XMMHMM IPOUCXOIUT C IPHUBJICUYCHHUEM
3HAHUW M3 paHee U3YUYCHHBIX YYEOHbIX mpeameToB: «OKpyXaroluid MHUPY,
«buonorus. 5—7 xknacce» u «Pusuka. 7 Kiace».

ITpy u3yyeHUH XUMUM MHPOUCXOIUT (OPMUPOBAHME 3HAHUN OCHOB
XMMHYECKOM HAyKH KaK 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKa M KaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBL.
3amaya y4yeOHOrO MpeaMeTa COCTOUT B (POPMHUPOBAHUU CHUCTEMBl XUMHUYECKHX
3HaHUW — BaXKHEUIIUX (PAKTOB, MOHITHIM, 3aKOHOB U TEOPETUUECKHUX MOTOKECHHM,
JOCTYNHBIX O0OOIIEHUH MHPOBO33PEHUECKOIO XapakTepa, sA3blKa HAyKd, B



OpUOOLIEHUM K HAyYHbIM METOJaM I[IO3HAHUS TMPU HW3YYEHUU BEIIECTB U
XUMUYECKUX peakiuil, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHUH B Y4YEOHO-IIO3HABATEIILHOW M Yy4eOHO-UCCIEI0BATENbCKON
JeSITEIbBHOCTH, OCBOCHHHM NpPaBHJI O€30MacHOr0 OOpalleHHs C BEUIECTBAaMHU B
MTOBCEHEBHOM KU3HHU.

[Ipu M3yyeHUU XMMUU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsSI BAXKHOE
3Ha4YE€HHE MPUOOPEIH TaKue 1eNH, KaK:

— (dopmupoBaHWE WHTEIUICKTYaJbHO PAa3BUTON JMYHOCTH, TOTOBOH K
caM000Opa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEIHPHOMY MPHUHITHIO DPEIICHUMH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOMUMCS YCIOBHSIM KU3HU;

—  HampaBJICHHOCTb OOy4YeHUsT Ha  CHUCTEMaTHYEeCKOE MpUOOIIEeHUE
o0yyJaroumxcsi K CaMOCTOSATENbHON I103HABATENbHOW JIESITEIbHOCTH, HAay4YHBIM
METO/JaM TO3HaHUS, (GOPMHUPYIONUM MOTHBAIUIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecredyeHue yCaoBUM, CIIOCOOCTBYIOMIUX MTPUOOPETEHHIO 00YyYarOIIUMUCS
OMbITa Pa3HOOOPA3HON JAESITENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIFOYEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETECHIIMI), MMEIOIINX YHUBEPCAIbHOE 3HAUEHHE IS
Pa3TUYHBIX BUJOB JCSITCIBHOCTH;

— (opmupoBanue oOmel (QYHKIIMOHATIBHOW © €CTECTBEHHO-HAYYHOU
rPAMOTHOCTH, B TOM YHCI€ YMEHHUU OOBSICHATH M OICHUBATH SIBJIICHUSA
OKPY’KaIOILIET0 MHPA, UCIOJIb3Ysl 3HAHUS U ONBIT, MOJYYEHHBbIE MPU W3YUYEHUU
XUMUHU, TPUMEHATh MX MPU PEIICHHH MpoOJieM B TOBCEIHEBHOW XKU3HU U
TPYAOBOU JIESITEIBHOCTH;

— ¢opMmupoBaHHEe Y OOyYaOIMHUXCS TyMAaHUCTUYECKUX OTHOIICHHM,
NOHUMAaHUSI LEHHOCTH XUMHUYECKUX 3HAHUM i1 BBIPAOOTKH HSKOJOTHYECKU
1€JeCO00pa3HOro TMOBEIECHUS B OBITY M TPYIOBOM JESITEILHOCTH B IEJSIX
COXPAaHEHUS CBOETO 3I0POBbS U OKPYKAIOLIEH NPUPOJHON CPENBL;

— pa3BUTHE MOTHBALMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CaMOBOCIIUTAHUI0O HAa OCHOBE YCBOEHHUSI OOIIEYEIOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Mpoduiis W HANpaBJIEHHOCTU AAJbHEUIIEro
00yueHus.

OOmiee YMCIO dYacoB, OTBEACHHBIX I HW3YYCHUS XHMHH HAa YpPOBHE
OCHOBHOTO 00111eT0 00pazoBanwsi, coctaBiseT 136 yacoB: B 8 kitacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIIO).



COJEPXAHUE OBYUYEHUA

8 KUVIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Posib XUMUM B KU3HU YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemecTBa. PU3WYECKHE CBOWMCTBA BELIECTB. AIpPEraTHOE COCTOSIHUE
BemecTB. [loHsATHE O MeTOAaxX MO3HAHMS B XUMHH. UHCTHIC BEIIECTBA U CMECH.
CriocoObI pa3eieHus CMECeil.

ATOMBI W MOJICKYJIbI. XHUMHYECKHE »dJIeMEHThl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢opmysna. BajaeHTHOCT aTOMOB XUMHYECKHUX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemniecTB. OTHOCHTENbHAsE aTOMHAas Macca.
OTHOcHTENbHAS MOJIEKYJIsIpHAs Macca. MaccoBasi 07T XUMUYECKOTO dJIeMEHTa B
COEIMHEHHH.

KonuuectBo BemectBa. Monbs. MoisipHas Macca. B3auMocCBsI3b KOJMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX eIAuHUI] BemiecTBa. Pacuérel mo ¢dopmynam
XAMHUYECKUX COCAUHCHUM.

dusnyueckne U XMMUYECKUE SBJICHUS. XUMUYECKasl peakius U €€ MpU3HAKH.
3aKOH COXpaHEHHWs MacChl BEIECTB. XMMHUUYeCKHe ypaBHeHus. Knaccuduxanus
XUMHUYECKUX PEeaKlni (COeTMHEHUS, PA3I0KEHUs, 3aMEIeHNs, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOH IMOCY/IOH, MpaBujaMu paboThl B JIAOOPATOPUH U
npuéMaMu oOpalieHus ¢ J1abopaTOPHBIM O00OPYTOBAaHUEM, U3yUECHUE U OMHCAHUE
bu3nYecKuXx CBOMCTB OOpa3lOB HEOPraHWYECKUX BEIICCTB, HAOJIOJEHUE
busnueckux (IJIaBJIeHUE BOCKA, TasHUE JbJa, PACTUpPAHHE caxapa B CTYIIKE,
KUTICHUE W KOHACHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKATUBAHUC
MEJTHOW MPOBOJIOKU, B3aUMOJICHCTBUE MeJla C KUCIOTON) SIBJICHHM, HAOMIOACHUE U
OTIMCaHUE TPH3HAKOB TMPOTEKAHWS XMMHYECKUX peakIuil (pas3liokeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapuisi, paziioKeHHe TUAPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMOJICUCTBUE Kee3a ¢ pacTBopoM coiu meau (1),
U3Y4YeHUE CIOCOOOB PA3JIEICHHS] CMECEH: C MOMOIIBI0 MarHuTa, (GUIbTPOBAHUE,
BHITIAPUBAHUE, AUCTHLIAINSA, XpoMaTorpadusi, MpoBeeHNE OYUCTKH TTOBAPEHHOU
CcoNM, HaOJIOJICHWE W  OMNHUCAaHUE  PE3yJbTAaTOB  MPOBEACHUS  OMbBITA,
WUTIOCTPUPYIOIIETO0 3aKOH COXPAHEHWSI MAcCChl, CO3JaHHUE MOJeNIed MOJIeKYII
(LIapoCTEepPKHEBBIX ).

Bakueiue npeacTaBUTEIM HEOPrAaHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciopoa — 371€MEHT U MPOCTOE
BelecTBo. Haxoknenuwe kuciopoga B MpUPOAE, (PU3MYECKHE U XUMHUYECKUE
cBoicTtBa (peakuuu ropenus). Oxcupabl. [lpumenenue kwucinopoga. CrocoObl



MOJIy4eHHUs] Kuciopoja B JjabopaTopuu U HpoMmblluieHHOCTH. Kpyrosopor
Kuciopoaa B mpupoze. O30H — auioTporHas MoAupUKaIs KUCI0poa.

TernoBoit 3hdekT XUMHUECKOW peaklud, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakiuu. TOIIMBO: yrojib U METaH. 3arps3HEHue
BO3/lyXa, YCWJICHHE MMAPHUKOBOTO 3(pekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonmopon — nsnemeHT M mpoctoe BemiecTBo. Haxoxknenwe Bogopona B
npupoae, (GU3MYECKUe ¢ XUMHUYECKHME CBOMCTBA, MPUMEHEHHE, CIOCOObI
noixyuyenus. KucinoTsl u conu.

Mosnsipabiii 00BEM Ta30B. Pac4E€ThI 110 XUMUYECKUM YPaBHECHUSIM.

dusnueckne CBOWCTBA BOAbl. Boma kak pactBopurenb. PacTBOpsI.
HacelllieHHbIE M HEHACBIIIEHHBIE PACTBOpPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 1071 BEleCTBa B PaCTBOpE. XMMHUECKUE CBOMCTBA BOAbl. OCHOBAHUA.
Ponb pacTBOpoB B Npupoje U B KU3HU 4esnoBeka. KpyroBopoT BOJbI B MPUPOJE.
3arps3HeHre NpUPOJHBIX BoJI. OXpaHa U OUUCTKA MPUPOIAHBIX BOJI.

Knaccudukanusa neopranndeckux coenuHenuit. Oxcuapl. Knaccudukarms
OKCHJIOB:  cojieoOpa3yronue  (OCHOBHBIE, KHCIOTHbIE, aMmQOTepHbIE) U
HecosieoOpaszyromue. Homenknarypa oxcugoB. Dusmyeckue u XUMHUYECKUE
CBOMCTBA OKCHIOB. [lonyuenune okcuaos.

OcHoBanus. Kmaccudpukanmst ocHOBaHW: MENOYM W HEPACTBOPUMBIC
ocHoBaHusA. Homenkiatypa ocHoBaHui. PU3NYECKME U XUMHUYECKHE CBOMCTBA
ocHOBaHuU. [lonydyeHne OCHOBaHUN.

Kucnotel. Knaccudukanus kucnor. Homenkmarypa kucnor. Ousnyeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan aktuBHOocTM MetaimoB H. H. bekerona.
[lony4yeHne KHACIIOT.

Comu. Homenknatypa cosieil. @U3NYECKUEe U XMMHUYECKUE CBOMCTBa COJICH.
[Tosyuenue conen.

['eneTnueckas CBSI3b MEXKY KJIacCaMU HEOPTaHUYECKUX COCAUHEHUM.

Xumuueckuii IKCnepumenm:

KauEeCTBEHHOE ONPENEIICHUE COJAEPKAHU KUCIOPOJa B BO3IyX€E, IMOJTyUYECHHE,
coOupaHue, pacno3HaBaHWE M HW3YYEHUE CBOWCTB KHUCIOpOAa, HaOI0/IeHHe
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBHUS BO3HHUKHOBEHUS U
MpeKpamieHuss TOpeHus (moXapa), O3HaKOMJIeHHe ¢ oOpasllaMu OKCHIOB U
OTIMCaHUE WX CBOMCTB, TMOJy4YeHHE, COOMpaHWe, pACIO3HABAHWUE WM W3yYCHUE
CBOWCTB BOJIOpoJia (ropeHue), B3auMojeicTBue Bojioposa ¢ okcujgoM meau (1)
(BO3MOYKHO HCIIOJIb30BaHUE BUJICOMATEPUANIOB), HAOIOICHUE O0pa3lloB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIECHHE PACTBOPOB C OIPEICIEHHON
MAaCCOBOM JIOJIEW PACTBOPEHHOI'O BEIIECTBA, B3aUMOJCHCTBUE BOABI C METAJUIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXXHO HCMOJIb30BAHHE BHJICOMATEPHUAIIOB),



UCCJeIOBaHUEe O0pa3l0oB HEOPraHWYECKUX BEIECTB Pa3JIMYHBIX  KIJIACCOB,
HaOJII0ICHNE U3MEHEHHUSI OKPACKU MHAMKATOPOB B PACTBOPAX KHUCIOT W ILEIOYEH,
u3yueHue B3aumonercTBus okcuaa meau (II) ¢ pacTBopoM cepHOl KHUCIIOTHI,
KUCJIOT C METAJUIaMHU, PEAKUUMHA HEUTpaIu3alyH, IOJYyYEHHE HEPACTBOPUMBIX
OCHOBAaHUM, BBITECHEHHE OJHOTO METAJUIa APYTUM W3 PACTBOPA COJIM, PELICHUE
DKCHEPUMEHTAIIBHBIX 3a/ad MO TeMme «BaxHeWllMe Kiacchl HEOPraHWYECKHUX
COCIUHEHUN).

Ilepuoanyecknit 3akoH u Ilepuoamyeckass cucremMa XHUMHYECKHUX
a1emMenToB JI. U. MengesneeBa. CtpoeHne aroMoB. XMMHYECKasl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKM KJIACCU(PUKAIMKU XUMUYECKHX dJeMeHTOB. [lonsitne o
rpynmnax CXOJHBIX AJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMENbHbIE METaLIbl,
raJIOTeHbI, HHEPTHHIE Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yroT aM()OTEPHBIE OKCUIBI
Y TUJIPOKCUIBI.

[lepuonnueckuit 3akoH. Ilepuoanueckas cucteMa XMUMAYECKUX DJIEMEHTOB /1.
U. MengeneeBa. KopoTkonepuonHas u  JJIuHHONEpUoAHas  (HOpMbI
[Tepuoanueckon cucrembl xumuueckux 3neMeHToB [. 1. Menneneea. [lepuobl
u rpynnbl. OU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYMIIBI DJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M30Tomnbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aTOMOB TMepBbIX 20 XUMHUYECKHUX  JJIEMEHTOB
[lepnonnueckon cucremsl [[. 1. MenneneeBa. XapakTepUCTHKA XUMHYECKOIO
AJIEMEHTA IO ero nojoxeHutro B llepnonnueckon cucreme JI. . Menneneesa.

3aKOHOMEpPHOCTH W3MEHEHUs paJuyca aTOMOB XHUMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB MO IPyNIaM U MEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [leprnoanyeckoil CUCTEMBI XUMHUECKUX
AJIEMEHTOB Ui pa3BuUTUA Hayku U npaktuku. [[. M. MenneneeB — yuéHbl U
rpa)KJaHVH.

Xumuueckass cBsizb. KoBasieHTHas (TmoJjisipHass M HEMOJSIpHAasl) CBSI3b.
DIIEKTPOOTPULIATENIBHOCTh XUMUYECKHUX 31EMEHTOB. MIOHHAs CBA3b.

Crenenp  okuciieHHs.  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iponecchl okuciieHnst 1 BOCCTaHOBIIEHUs. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpas3lioB BEIECTB METAUIOB M HEMETAJJIOB, B3aUMOJCHCTBUE
IMAPOKCUIA LHWHKAa C pPACTBOPAMHU KHUCJIOT M UIEJNOYEH, IMPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropeHue, peakliiy pa3ioKeHHsI, COEUHEHU).

Mestcnpeomemmnuie ceasu



Peanuzanns meXnpeaMETHBIX CBSI3€M NMpU W3YyYEHUM XHMHU B 8 Kiacce
OCYIIECTBJISIETCS 4Yepe3 HCIOJb30BaHWE KaK OOMIMX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHH, SBISIONIMXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmume ecTeCTBEeHHO-HAYYHBIC TIOHSATHUS: HAyYHBIH (PakT, TUIIOTE3a, TEOPHS,
3aKOH, AaHaJiW3, CHUHTE3, KJIacCUPUKalus, TEepUOAUYHOCTh, HAONIOACHHUE,
DKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®dusuka: marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH],
M30TONBI, PAANOAKTUBHOCTb, MOJIEKYJA, AJEKTPUUYECKUN 3apsll, BELIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, Ta3, (PU3WYECKUe BETUYMHBI, €IMHUIIBI
U3MEPEHUS, KOCMOC, IUIAHETHI, 3BE3/1bI, COJHIIE.

buonorus: gporocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaNIbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKONIAEMbIE, TOIIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHYeCKasi peaKIus

[Tepuonnueckuii 3akoH. [lepuoguueckas cucteMa XUMHUYECKHAX JIEMEHTOB /1.
N. MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB
XUMHUUYECKUX DHJIIEMEHTOB IMEPBBIX TPEX NEPUOJOB, Kaaus, KalblUsi MU HX
COCIMHEHU B COOTBETCTBUM C IIOJIO)KEHHEM OJJIEMEHTOB B lleproamueckou
CHUCTEME U CTPOCHHEM UX aTOMOB.

CtpoeHue BellecTBa: BHJIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTATTUYECKUX
pPEmETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PELIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanusa 1 HOMEHKJIATypa HEOPraHWYECKUX BEIIECTB. XUMHUYECKUE
CBOWMCTBA BEUIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJIACCAM HEOPraHUYECKHUX
COCIMHEHUI, TEHETUYECKas CBA3b HEOPTAaHUYECKUX BEILIECTB.

Knaccudukanys XuMA4ecKuX peakiyii o pa3IndHbIM MpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pEAKIMH BEUIECTB, MO TEIUIOBOMY 3 (deKTy, Mo
U3MEHEHUIO CTENEHEH OKHUCIICHUS XUMHUYECKUX SJIEMEHTOB, [0 00paTUMOCTH, MO
YYaCTHUIO KaTajau3aropa). DK30- U SHIAOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
YPaBHEHHS.

[Tonsitue o ckopoctu xumuueckoi peakuuu. [lonsitue 00 OOpaTUMBIX U
HEOOpAaTUMBIX XMMHUYECKUX peakuusiX. [IoHsITHEe 0 TOMOTe€HHBIX U TeTEepPOreHHBIX
peakuusax. Ilonsarue o karanuse. [loHsiTHEe 0 XMMUYECKOM paBHOBeCUU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW PEAKIMU M IIOJO0XKEHUE XHUMHUYECKOIO
PaBHOBECHSL.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  JJICKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOU peaKIuu. CocraBiienue YpaBHEHHI



OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIMH C  HCMOOJb30BAHUEM  METOJIA
AJIEKTPOHHOIO OanaHca.

Teopus 3AEKTPONUTHIECKON TUCCOUUALMU. DIEKTPOJUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [HUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMuueckoil cBsa3u. Crenenp quccouuanviv. CUiibHbIE U CA0bIE SJIEKTPOIUTHI.

Peakium noHHOTO OOMeHa. Y CI0BUS NMPOTEKAHUS PEAKIUH HOHHOTO OOMEHa,
MOJHbIE M COKpAalIEHHbIE HWOHHBIE YpaBHEHUs peakuui. CBONCTBA KHUCIOT,
OCHOBaHMW U cCOJIed B CBETE MPEJICTaBICHUM OO0 AJIEKTPOIUTUUYECKON
nuccornmanyu. KauectseHHbIe peakunu Ha HOHBL. [[oHSATHE O rMapOIn3e CoNei.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHME C MOJEISIMU KPHUCTAJUIMYECKUX PEIIETOK HEOPTraHUYECKUX
BEIIECTB — METAJIOB W HEMETaIoB (rpadura M anmasa), CIOKHBIX BEIECTB
(xJopua HaTpusi), UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTHM XMMHUYECKOW peakiuu
OT BO3JCUCTBUS PA3IUYHBIX (PAKTOPOB, HCCIECAOBAHHUE DIECKTPONPOBOIHOCTH
pacTBOpOB BEUIECTB, IMpoLecca AUCCOLNMALMM KHCIOT, WLIEI0YEd U COJIEH
(BO3MOXXHO  HCMOJB30BAHME BUJEO MAaTEPHAIOB), IMPOBEJCHHE  OIbBITOB,
WUIIOCTPUPYIOIIMX ~ NPHU3HAKM  NPOTEKAHWS  peakuuii HOHHOro  oOMeHa
(oOpa3oBanme oOcaaka, BBIJIEJICHHE Tas3a, oOOpa30BaHWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaAKIUN
(ropeHue, peakiuu pasiioKEHHUs, COSTUHEHMs ), paclo3HABAaHUE HEOPTraHUYECKUX
BCIIECTB C TIOMOIIBIO KAUYECTBEHHBIX pEakuid Ha HOHBI, pelIeHUe
AKCHEPUMEHTAILHBIX 3a]1a4.

HeMmeTa/ibl U MX COeIMHEHUS

OOmast xapakTtepuctuka ranoreHoB. (OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u (U3HUYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XMMHMYECKHE CBOWCTBA Ha MPUMEPE  XJopa
(B3auMOJEICTBHE C MeETallaMH, HEMETaulaMH, IIeJo4YaMu). XJIIOPOBOJIOPO/I.
ConsiHasi KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJNy4YeHUE, MpUMEHeHHe. JleiicTBue
XJIOpa W XJOPOBOJAOPOZAa HA OPraHU3M 4YeJIOBEKa. BakHeWlnme XJIOpUAbl U HX
HaxO0XJICHUE B TIPUPO/IE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHne U (Pu3nyecKue CBONCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUTOTPOITHBIE MOAU(MUKAIINN KUCIOPOIa
U cepbl. XuMUYeckue cBOMcCTBa cepbl. CepoBOAOPO, CTpoeHHE, (PU3UUYECKUE U
XUMHYECKHE CBOMCTBA. OKCUIBI CEpbl KAK MPEACTABUTENMN KHUCIOTHBIX OKCHIOB.
Cepnass kuciioTa, (QuU3NUECKHe ¢ XUMHUYECKHE CBOWCTBa (00mue Kak
MPEACTaBUTENS Kjacca KHUCJIOT U cruenuduyeckne). XUMHUYECKUE PEaKIUu,
JeXalnue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOJMYYEHUS CEPHON KHUCIIOTHI.
[Ipumenenue cepHo KucioThel. Coau CEpHOM KUCIIOThI, KAYECTBEHHAsL pEaKLIMs Ha



cynbdar-uoH. HaxoxkaeHue cepbl U €€ COCIUHEHUN B MpUpoAe. XUMHUYECKOE
3arpsi3HEHUE OKpYXKAroIIel cpelpl COCAMHEHUSIMU Cepbl (KUCIOTHBIE O,
3arpsi3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro MPEA0TBPALECHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, pacnpOCTPAHEHHE B MPUPO/IE,
dbusnyeckue u xumMrueckue cBorctra. KpyroBopor a3ora B npupojie. AMMHAK, €ro
bu3nUecKkue 1 XUMUYECKHUEe CBOMCTBA, MoJyueHue u npuMmeHeHue. Conu aMMOHUS,
X (U3UYECKUE U XUMUYECKHUE CBOMCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ TMOJIydeHHe, (PU3UYECKUe M XUMUYCCKUE
CBOMCTBa (00mIME Kak TMPEACTAaBUTENST Kiacca KUCIOT W CHEIU(PUUECKUE).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHHEpaJIbHBIX
ya00peHnii. XMMHUECKOE 3arpsi3HEHUE OKPY KaIoIIe cpeibl COeTMHEHUSAMH a30Ta
(KUCTIOTHBIE JTOXKAM, 3arps3HEHHE BO3AyXa, IMOYBBI U BOJoEéMOB). Docdop,
aioTponHbie Moaudukanuu (ochopa, huzMUecKkne M XUMUYECKHE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3NIeCKue U XUMHUIECKUE CBOMCTBA,
nonyuyenue. Mcnonp3oBanue pocaToB B KAUYECTBE MUHEPATBHBIX YIOOPEHU.

O6mast xapakrtepuctuka snemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapakTE€pPHbIE  CTENEHU  OKHCICHUS.  YTIEpoJd,  aJJIOTPOIIHbIC
MoauUKAIIMK, PACIPOCTpaHEHUE B TpUpoAe, (PU3NYECKHUe U XUMUYECKUE
cBoiictBa. Ancopomusi. Kpyrosopot yriaepona B npupozae. OKCuabl yriaepojaa, ux
du3nueckue M XUMUYECKHE CBOICTBA, JCHCTBUE Ha JKUBbIE OpPraHU3MBI,
MOJIYYCHUE W TPUMEHEHHEe. DKOJOTUYECKHE MPOOJIEeMbI, CBSI3aHHBIE C OKCHIIOM
yraepoaa (IV), rumoreza ri1006ampbHOrO TMOTEIUICHHS KIWMAaTa, MapHUKOBBIN
b dexT. YronpHas KUCIoTa U €€ COM, NX (PU3NIECKUE U XUMUYECKHUE CBOMCTBA,
nojgyyeHue U TpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIIICHHOCTH U CEJIHLCKOM
XO34UCTBE.

[lepBoHa"aIbHBIE TOHATHS 00 OPraHUYECKHUX BEIIECTBaX KaK O COCTMHEHUSX
yraepojia (MeTaH, 3TaH, 3TUJIEH, alleTHUJICH, 3TaHOJI, INIMIIEPUH, YKCYCHAsl KHCIIOTA).
[IpupogHbie HMCTOYHUKU YIJIEBOJOPOAOB (Yyrojb, MNPUPOAHBIA ra3, He)Tb),
MPOAYKThl WX MepepaboTku (OCH3WH), WX POJb B OBITY U IPOMBIILICHHOCTH.
[ToHsiTHE 0 OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: JKUPaX, OCJIKaX, YrJIeBOJax — U UX
poJii B JKHM3HHM 4YeloBeKa. MarepuaibHOE €IMHCTBO OpPraHUYECKUX U
HEOPTaHUYECKUX COCTUHEHUM.

KpemHuuii, ero ¢usznueckue M XUMHYECKHE CBOMCTBA, IMOIYy4YEHUE U
npumeHenue. CoenuHeHHs KpemHus B mpupozae. OOmme mnpeacraBieHus o0
okcune kpemuus (IV) u kpemuueBoil kucnore. CUIMKAThl, UX UCIOJIb30BAaHUE B
OBITYy, B TIPOMBINIUICHHOCTH. BakHEWIIe CTPOUTENbHBIE MaTepHaNbl: KEPaMHKa,



CTEKJIO, IIeMEeHT, 0eToH, *kene300eToH. [Ipobiembl 6€30MmMacHOro0 MCIOIb30BaHUS
CTPOUTENBHBIX MATEPUAIOB B TOBCEIHEBHOM KU3HH.

Xumuyeckuii IKChepumenm:

U3y4YeHHEe 00pa3I[0OB HEOPTAHUUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIMN HA XJIOPHUI-UOHBI U HAOIIOACHUE MPU3HAKOB
UX TPOTEKAHMs, OIBIThI, OTpaKalIIHe (PU3MUECKHME U XMMHYECKHUE CBOMCTBA
TaJIOTEHOB M WX COEJIMHEHUN (BO3MOXKHO HCIIOJb30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE ¢ oO0pas3iaMud XJOpUIOB (TaJOTEHHIIOB), O3HAKOMJICHHUE C
obpasmmamu  ceppl W €€ COCNUHCHHUSIMH  (BO3MOXXHO  HCIIOJBH30BaHUE
BUJICOMATEPHUATIOB), HAOIIOCHHE TIpoliecca OOyTIMBaHUS caxapa Ioj JACHCTBHEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTHI, MW3YYEHHUE XUMHYECKHX CBOWCTB
pa30aBIeHHON CepHOM KUCIIOTHI, MPOBEJICHHE KaueCTBEHHON peakIuy Ha cyJbdar-
WOH W HAONIOJieHne TpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIICHHE C (HU3UYECKUMU
cBoiicTBamMu azota, (ochopa M uX coeguHEHUN (BO3MOKHO HCIIOIH30BAHUE
BUJICOMATEpUAIIOB), 00pa3laMu a30THBIX U (OCHOPHBIX yAOOpEHUid, TOTyUYeHHUE,
cobupaHue, paclo3HaBaHWE W MW3Y4YEHHUE CBOMCTB aMMHaka, IPOBEJCHUE
KaueCTBEHHBIX peakIuii Ha MOH aMMOHHS U dochaT-uOH U M3yUYEeHHE MPU3HAKOB
UX MPOTEKaHMUs], B3aUMOJIEMCTBUE KOHIIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEJIBIO
(BO3MOXKHO HCMOJIb30BaHUE BUJIEOMATEPUAIIOB), V3y4EeHUE MOJIeJIen
KPUCTALUIMYECKUX peIETOK anMasza, Tpaduta, dyiuiepeHa, O3HAKOMJIEHHUE C
MPOIIECCOM  aJCcOpPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOTa3a, MoJyuyeHHue, coOupaHue, pacrlo3HaBaHUE U M3yUYCHUE
CBOMCTB YTJICKHCIIOTO Tra3a, MPOBEJACHUE KAa4eCTBEHHBIX PEaKIMii Ha KapOOHAT U
CUJIMKAT-UOHbl W H3YyYEHUE TMPU3HAKOB HX TMPOTEKAHUs, O3HAKOMJICHHUE C
OPOAYKIIMEH CHUJIMKATHOM MPOMBIIIJICHHOCTH, PEIICHUE JKCIEPUMEHTATbHbIX
3aj1a4 1o TeMe «BaxHeliie HeMeTaubl U UX COSAUHEHUS.

MeTaJibl U MX COeIMHEHUS

OO6m1ast XxapakTepUCTUKAa XUMUYECKUX BJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosiokeHuss B llepuommueckon cucreme xumuuyeckux siemeHtos [[. .
MenneneeBa u ctpoeHusi atomMoB. CTpoeHHE MeTauioB. Meramnyeckasi CBsi3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaNpsDKEHUN MeTayioB. OU3NYecKue U XUMUYECKHe CBOMCTBA MeTayioB. O01mue
CIOCOOBI TMOMy4YeHUsT MeTauioB. [loHSATHE O KOpPpO3MHM METauioB, OCHOBHBIC
CIOCOOBI 3alUTHl UX OT Kopposud. CruiaBel (CTajdb, YyryH, TIOPATFOMUHHM,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJICHHOCTH.

[Ilenounsie mMeTamnbl: nonoxeHue B llepuognueckon cucteMe XMMHYECKUX
anemenToB . . MennaeneeBa, CTpO€HHE MX aTOMOB, HAaXOXJICHUE B IPUPOJE.
du3nyeckre U XMMUYECKUE CBOMCTBA (HA mpuUMepe HAaTpus U Kanus). OKcuiabl u



TUAPOKCUABl HAaTpusi W Kanus. [IpuMeHeHHne IIeNOYHBIX METAUIOB M HX
COCIMHEHUMN.

[[lenoyHO3eMeNbHBIE METAJUIBI MarHMii M KaJblMW: IIOJIOKEHHE B
[leproguueckon cucreme xuMuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHne
UX aTOMOB, HaX0XJIeHHUE B nipupojie. Pu3znyeckue u XMuMUYECKUE CBOMCTBA MarHus
U Kanpuuda. Baxseiliive coeauHeHUs Kaiublus (OKCUJ, TUIPOKCHU, COJIH).
JKEcTrocTh BOJIBI M CITOCOOBI €€ yCTpaHEHHS.

AmoMuHMIL: TIoJI0KeHUE B [lepruoanyeckoil cucteMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue aTtoMa, HaxoKAeHUE B Ipupone. Pusmyeckue u
XUMUYECKHE CBOMCTBA altOMHUHMs. AM(POTEPHBIE CBOMCTBA OKCHAA W TUAPOKCH]IA
ATFOMHUHMUSL.

Keneszo: nonoxenue B llepnoandeckoi cucteMe XuMHYECKUX dJIEMEHTOB /l.
N. MenneneeBa, CTpO€HHE aroMa, HaxOoxiaeHue B npupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xene3a. OKcubl, TuIpokcuibl U con xenesa (I1) u xenesza
(IIT), ux cocraB, CBOMCTBA U MOJyUYCHHE.

Xumuyeckuii IKCnepumenm:

O3HAKOMJIEHME C oOpa3laMud METaNIOB U CIUIaBOB, WX (U3HUUYECKUMU
CBOWMCTBAMH, HU3YYEHHE  pPE3YJbTaTOB  KOPPO3HUH  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUICOMATEPHUANIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCHJA
KaJIbLIUg WU HATpUsl C BOJOM (BO3MOXKHO MCIOJIb30BaHUE BHUAEOMATEPUATIOB),
HCCJIEJOBAHUE CBOMCTB KECTKOM BOJIbI, MPOIECCAa TOPEHHUS XKeEJe3a B KUCIOPOJE
(BO3MOKHO  HCHOJIb30BAaHHE  BHJIEOMATEPHAIOB), MPHU3HAKOB  IMPOTEKAHUS
KAUEeCTBEHHBIX PEAKIM HAa MOHBI: MarHus, KajblMs, aJIIOMUHUS, IUHKA, >Keje3a
(I1) u xeneza (III), meau (1), HaGarOAEHUE M OMTMCAHUE TIPOILIECCOB OKPAITMBAHUS
MJJaMEHH MWOHAaMU HaTpusl, KaIus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIICIOBaHUE aM(POTEPHBIX CBOMCTB THAPOKCHUIA ATFOMUHUS
Y TUJPOKCHUJIA IMHKA, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «Baxuelue
METAJUJIbl K KX COEUHEHHUS.

XUMHUA 4 OKPYKaKWIIas cpeaa

BemecTtBa u marepuanbsl B IMOBCEAHEBHOW KU3HM YeloBeka. beszomacHoe
UCIIOJIb30BAHUE BEIIECTB M XMMHUYECKUX peakiuil B ObITy. IlepBas momoins npu
XUMHUUYECKUX 0KOTaxX U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYKaroleld cpenpl (mpenesibHas JOoMyCcTUMast
KOHIIeHTpalus BemecTs, aanee — [1/1K). Ponb xuMun B pelieHrH 3K0JIOTHYECKUX
npoOJieM.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasioB MaTepuajioB (CTEKJIO, CIUIAaBBI METAJUIOB, MOJIMMEPHBIS
MaTepHabl).

Mescnpeomemmnbnie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU M3YYCHUHM XUMHM B 9 Kiacce
OCYILIECTBIISIETCS 4Yepe3 HCMOJb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSITUI, TAK U MOHSATUM, SBIISIIOIIMXCS CUCTEMHBIMU JJIs1 OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC TMOHSTHUS: HAy4dHBINH (DakT, rumoTes3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KiaccupuKaius, IMepUOJUIHOCTh, HAOJIOJICHHE,
SKCIIEPUMEHT, MOJECIUPOBAHUE, HU3MEPEHUE, MOJICIb, SIBJICHUE, MAPHUKOBBIN
2 (DEeKT, TEXHOIOTUS, MAaTEPHAIIHI.

@dusuka: marepusi, aTtoM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH],
M30TONBI, PAIMOAKTUBHOCTb, MOJIEKYJIA, 3JEKTPUUYECKUU 3apsi, MPOBOJHUKH,
MOJIYNPOBOJHUKH, JUAJEKTPUKH, (POTODJIEMEHT, BEIIECTBO, TeEI0, OOBEM,
arperaTHOE COCTOSIHME BEIIECTBA, ra3, paCTBOP, pACTBOPUMOCTh, KPUCTAIIINYECKAs
peméTKa, CIUIaBbl, (PU3UYECKUE BEIWYUHBI, €AUHUIIBI W3MEPEHHs, KOCMHUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: dorocuHTes, npixaHue, Ouocdepa, dKOCUCTEMa, MHUHEPATbHBIC
ya00peHus, MUKPOAJIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTRA.

['eorpadus: armocdepa, rtuapocdepa, MHUHEpANbl, TOPHBIC IOPOJIHI,
MIOJIE3HBIE UCKONIAEMbIE, TOIUIMBO, BOJIHBIE PECYPCHL.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
XNUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pPE3yJbTaTbl OCBOEHUS MPOTPAMMbl OCHOBHOTO OOIIEro
00pa3oBaHMsl JIOCTUTAIOTCS B XO0J€ OOy4YeHUS XUMHHM B €JUHCTBE Yy4eOHOU u
BOCIIUTATENBHOUN JIEATEIbBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMH POCCUUCKUMU
COIMOKYJIBTYPHBIMU UM JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMU, TPUHSITHIMU B
oOIecTBe mMpaBWJiaMd W HOPMaMH TIOBEICHHS M CIIOCOOCTBYIOT MpOIeccam
CaMONO3HAHUs1, CAMOPA3BUTHUSA U COITUANTM3AIUU O0YHYarOITUXCS.

JIM4HOCTHBIE  pe3yJIbTaThl  OTPAXKalOT  TOTOBHOCTh  OOYy4YaroOIIMXCA
PYKOBOJICTBOBAThCA CHUCTEMONl TO3WTUBHBIX IIEHHOCTHBIX OpPUEHTAUUN W
paclIMpeHue ONbITa ACSITEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)naTrpuoTH4eCcKOro BOCIUTAHUSA:

LIEHHOCTHOTO OTHOLIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY
U HAYyYHOMY HACJEIWI0, TTOHMMAaHHS 3HAYECHUS XUMHUYECKOM HAyKH B KU3HU
COBPEMEHHOTO O0O0IIeCTBa, CIOCOOHOCTH BIAACTh JOCTOBEPHON HMHQOpMaIuend o
MEPEOBbIX JOCTUKEHUSIX U OTKPBITUAX MHUPOBOM U OTEUYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUAX 00 yCTPONCTBE MUpa U OOIIECTBA;

2)rpaskIaHCKOro BOCIUTAHUS:

MPEACTABICHUS] O COLUMAIBHBIX HOPMax M MpaBWIaX MEXIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE, KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOHM,  y4eOHOMCCNEOBATENbCKOM, TBOPYECKOM M Apyrux  BUAAX
JeSATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOM COBMECTHOW JEATENbHOCTH MpU
BBINIOJIHEHUHU YYEOHBIX, TMO3HABATEIbHBIX 3a/1a4, BBIMOJHEHUH XHUMHUYECKHX
HKCIIEPUMEHTOB, CO3/IJaHUN YYCOHBIX TTPOCKTOB, CTPEMJICHHUS K B3aUMOTIOHIMAHUIO
U B3aUMOIIOMOIIM B IIpPOLIECCE€ O3TOM y4uyeOHOW MeATeTbHOCTH, TOTOBHOCTU
OLICHMBAaTh CBOE TIOBEICHHE U IIOCTYIIKM CBOMX TOBAapHILEH C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUSA MOCIEACTBUI MOCTYIIKOB;

3)IeHHOCTH HAYYHOT' 0 O3HAHUA:

MUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XMUMHUYECKOW pEaKIuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M COCTABISIOLINE
OCHOBY JJII MOHUMAaHUS CYIIHOCTH HAyYHOM KapTUHBI MHUpA, MPEACTaBIEHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS MPUPOJBI, B3aWMOCBS3SIX YEJIIOBEKA C
MIPUPOJHOM CPENIOU, O POJIM XUMHUH B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MO3HABATENbHbIC MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOMUMBIE IS OOBSCHEHWS HAOIIOJAEMBIX IMPOIECCOB W SIBICHHUM,
M03HABATENIbHOM, MH()OPMAIMOHHOM W YUTATEIbCKOM KYJIBTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl € Y4YEOHBIMM TEKCTaMH, CIPABOYHOU



JUTEPATypOi, JOCTYMHBIMA TEXHHUYECKHUMH CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOyUYeHHWI0 W TO3HAHUIO, JHO03HATEIHHOCTh, TOTOBHOCTh H
CIHOCOOHOCTP K  €aMOOOpa30BaHHIO, MPOEKTHOM M  HCCIEeI0BaTEIbCKON
NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBIEHHOCTH M YPOBHS OOy4YEHUS B
JTaJIbHEUIIICM;

4)popmMupoBaHUA KYJIbTYPbI 3I0POBb:

OCO3HaHUE IIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKH Ha 3J0POBBIN 00pa3 KWU3HHW, OCO3HAHWE TOCICICTBUNA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aTKOTOJs, HAPKOTUKOB, KyPEHHS),
HEOOXOJIMMOCTH  COOIOJICHUS] TMpaBui O€30MacCHOCTH TIpU  OOpallleHuu ¢
XUMHYECKHMH BEIIECTBAMU B OBITY U peajbHON KU3HHU;

S)Tpya10BOro BOCIMTAHMS:

WHTEPEC K MPAKTUIECKOMY M3yUeHUIO TTpodeccuii u Tpya pa3InyHOTo Poja,
YBOXEGHHE K TPYyIy M pe3yibTaraM TpPYAOBOH AESITEILHOCTH, B TOM YHCJIEC Ha
OCHOBE TIPUMEHEHUS TMPEAMETHBIX 3HAHWW TIO0 XWMHH, OCO3HAHHBIA BBIOOP
WH/IMBUIYIBHON TPACKTOPUH MPOJOJKEHHS 00pa30BaHUs ¢ yUYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHENTHON TPOo(EeCCUOHATLHON e TETPHOCTH U PA3BUTHS HEOOXOIUMBIX YMEHHM,
TOTOBHOCTH aJalTUPOBATHCS B TPO(HECCHOHATBHOM Cpe/Ie;

6)3K0J10r14eCKOro BOCIIUTAHNS:

HKOJIOTUYECKU IEJIECO00pa3HOEe OTHONICHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HHU Ha 3emiie, OCHOBE €€ CYIECTBOBAHUS, TOHMMAHUE TICHHOCTH 3I0POBOTO U
Oe3omacHOro o6Opas3a KH3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
GuU3MYECKOMY M TICHXHYECKOMY 3JI0pPOBBIO, OCO3HAHUE IEHHOCTH COOIOCHUS
IpaBwJI OE30MMACHOTO TOBEICHUS TIpU pabOTe ¢ BEIIECTBAMH, a TAKXKE B CHUTYaIUsX,
YIPOKAIOIIMNX 3J0POBBIO U KU3HHU JIFOJECH;

CIOCOOHOCTH TPUMEHSITh 3HAHUSA, MOJyYaeMble MPU W3YYCHUU XUMHH, IS
pelIeHus 3aa4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOIHON CPEAOH, IS TIOBBIIICHHS
YPOBHSI  DKOJIOTMYECKOW KyJIbTYpbhl, OCO3HaHHs TJOOATBHOTO  XapakTepa
DKOJIOTUYECKUX TPOOJIEM M MyTed WX PEHICHHs] MOCPEIACTBOM METOJOB XHMHH,
HKOJIOTUYECKOTO MBIIICHHS, YMEHUSI PYKOBOJICTBOBATHCS MM B IO3HABATEIHHOM,
KOMMYHUKATUBHOM U COLMAJILHOM ITPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATDI

B cocraBe MerampenMeTHBIX pe3yJbTaTOB BBIACISAIOT 3HAYUMBIC IS
dbopMHpOBaHUS MHPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
MPUHITUI, TUTIOTE3a, (DAKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPHIC
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETax W IMO3BOJSIOT Ha
OCHOBE 3HAaHUU M3 ITHX MPEAMETOB (POPMHPOBATH MPEACTABICHUE O I[EIOCTHON



HAay4YHOW KapTHHE MUpA, U YHUBEpCAJIbHbIE yueOHbIC ACHCTBUS (MO3HABATEIbHBIC,
KOMMYHUKATHUBHBIE, PETYJSITUBHBIEC), KOTOpbIe 0OOecredruBalOT (HOpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIESTCIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA

Ba3oBble Jjornyeckue JeiicTBHA:

YMEHHUSI HCIOJIb30BaTh MNPUEMBI JIOTUUYECKOTO MBIIUICHUS IPU OCBOCHUU
3HAHUW: PACKPbhIBATh CMBICI XUMUUYECKUX TMOHATHUN (BBIACIATH MX XapaKTEPHBIC
MPU3HAKHU, YCTAaHABIIMBATh B3aUMOCBSI3b C JPYTMMU THOHSTHUSMH), UCMIOJIb30BAThH
MOHATHUS 1711 OOBSICHEHUS OT/IEIBHBIX ()AaKTOB U SIBJICHHM, BEIOMPATh OCHOBAHUS U
KpUTEpUH VISl KJAcCU(PUKAIIMU XUMHUYECKHX BEIIECTB M XHMHYECKUX PEaKIIHM,
yCTaHABJIMBaTh MPUUYMHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH H3Y4YEHUS,
CTPOUTH JIOTHUECKUE PACCYKJCHUS (MHIYKTHUBHBIE, JE€AYKTUBHBIE, IO aHAJIOTHH),
JIeaTh BBIBOJIBI M 3aKITIOUCHUS

yMEHHUE TMPUMEHSATH B TIpoOIlecce TO3HAHUS TOHATUS (TIpeIMETHhIE U
MeTanpeIMETHbIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJICININ, UCIIOJb3yeMbIE€ B XUMUU,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICTIbHbBIE TTPEACTaBICHUS —
XUMUYECKUN 3HAK (CHMBOJ SJEMEHTa), XUMHuueckas ¢GopMmyia W YpaBHEHHUE
XUMUYECKON PEAKIIUU — MPU PEIICHUN Y4eOHO-TI03HABATEIBHBIX 33J1a4, C YIETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBIATH U XaPAKTEPU30BATH CYIIECTBEHHBIC
MPU3HAKHA M3y4aeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHYECKUX PEaKIIHM,
BBISIBIIAITH ~ OOIIUME  3aKOHOMEPHOCTH, MPUYUHHO-CICJACTBEHHBIE CBS3U U
MPOTUBOPEUHS B U3yUaeMbIX MIPOIIECCAX U SIBIICHUSIX.

ba3oBble nccienoBarebCKHe TeiiCTBUS:

YMEHHUE MCIOJb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAa4€CTBE MHCTPYMEHTA
MO3HAHUS, a TaKXKEe B KauyeCTBE OCHOBBI IA (POPMHUPOBAHHUS THUIIOTE3bI IO
MIPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYXKICHUN;

NpUOOpPETEHUE OIMbITa IO TUIAHUPOBAHWIO, OPTaHU3AIMH W TPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMeHHE HaOMoaaTh 3a XOJ0M IIpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBAThH €0 pPe3ysbTar, (GopMyJIUpoBaTh 000OIIECHUS U
BBIBOJIBI 110 PE3YJIbTaTaM MPOBEAEHHOIO OIbITA, UCCIIEAOBAHUS, COCTABIIATh OTUET
0 MPOJIeIaHHO paboTe.

Pabora ¢ nunopmanmeii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATh U HHTEPNPETUPOBATH HHOOPMAIIUIO
Pa3IMYHBIX BUJIOB M ()OPM MIPEACTABICHUS, MMOJy4aeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYyJISIpHAsl  JIUTEpaTypa XHUMHYECKOIO COJIEPKAHUS, CIPABOYHbBIC
nocoOus, pecypcel WHTepHETa), KPUTHYECKH OIEHWBATh MPOTHBOPECYUBYIO U
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



yMEHUE MPUMEHSATh pa3IuyHble METOJbl U 3alpOChl MpPU MOUCKE U O0TOOpe
uH(OpPMAIMM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJWMBIX JMJi BBINOJHEHUS
y4eOHBIX U TMO3HABATEIbHBIX 3a7]a4 ONpPENeIEHHOTO THUIIa, TPUOOPETEHUE ONbITA B
o0JacT  UCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHA,
OBJIAJICHUE KYJbTYpOi aKTUBHOT'O MCIIOJIb30BAHUS PA3IMYHBIX TIOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMpPATh ONTUMAIIbHYIO (POpMY MpeCTaBIeHUs UH(HOPMAIUKN U
WUTIOCTPUPOBATh pEIIaeMble 3aJayll HECIO0XXHBIMU CXEMaMH, JAuarpaMMaMu,
npyrumu popmMamu rpauku U UX KOMOUHAIUSMU;

YMEHHE HCIIOJIb30BaTh U aHAJIM3MpPOBaTh B IIpolecce Y4eOHOH W
UCCIIEIOBATENCKON NIeATEIbHOCTH MH(POPMAIUIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJbCKOIO XO3SMCTBa M TPAHCIOPTAa HA COCTOSTHUE OKpYXaloled NpUpOAHON
Cpenpbl.

KoMMmyHHMKaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NeCTBHA:

YMEHHs 3aJlaBaTh BOINpPOCHI (B XOJie¢ Juanora W (WiIM) OUCKYCCUHU) IO
CylllecTBYy  oOcyxpaemMoil  Tembl, (OpPMYIUPOBaTh CBOM  MPEIJIOKEHUS
OTHOCUTEJILHO BBIMOJHEHUS IPEJIOKEHHON 3a/1a4u;

YMEHUSI  NPEJCTaBISATh  MOJYYEHHbIE  pe3yJbTaThl  IMO3HABATEIbHOU
NEATEIbHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHHUS] XUMUYECKOTO IKCIEpUMEHTa (1a00paTOpHOrO OIbITa,
Ja60paTopHOI pabOTHI IO MCCIIEAOBAaHUIO CBOMCTB BEIIECTB, yUeOHOI0 MPOEKTa);

yMEHUsI Y4eOHOro COTPYJHUYECTBA CO CBEPCTHHMKAMHU B COBMECTHOMU
NIO3HABATEJIbHOM W MCCIEIOBAaTEIbCKOW  JEATENBHOCTH IPU  PELICHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB U COTJIACOBaHUS
no3uluil (00CyXIeHus, 0OMEH MHEHHUSIMH, «MO3TOBbI€ IITYpMbD», KOOPAUHALIUS
COBMECTHBIX JCHCTBUW, OMNpEIEICHUE KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOHN pabOTHI U Apyrue).

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSITENIbHO OMNPENEATh LEIN JAESITENbHOCTH, IUIAHUPOBAThH,
OCYIIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JeATEIIbHOCTh, BBIOMpaTh HanoboJiee Y(PheKTUBHBIC CIIOCOOBI pelIeHUs] Y4eOHBIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTAaBJSITh WM KOPPEKTHUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEUCTBUM TPHU BBINOJHEHUM 3aJaHUM C Y4YETOM
MOJy4YEHHUSI HOBBIX 3HAHUN 00 M3ydyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSIX,
OIICHMBATh COOTBETCTBUE MOJYYEHHOI'O pe3yjbTaTa 3asiBICHHOM €M, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUU.

MNPEAMETHBIE PE3YJIBTATDBI

B coctaBe mnpeameTHBIX pe3yNbTATOB IO OCBOEHHUIO 00SA3aTENHLHOTO
COJIep’KaHusl, YCTAHOBIIGHHOTO JaHHOW (enepanbHOl padouel mIporpaMMoi,
BBIICJISIIOT: OCBOCHHBIE OOYYalOIIUMKCS HAy4yHbIE 3HAHUS, YMEHUS U CIHOCOOBI



NeucTBuM, crneruduueckde IS TpeAMeTHOM oOjacth  «XUMUS», BHUIBI
JNEATEIBHOCTH MO  MOJYYEHUID HOBOIO  3HaHWs, €ro  HWHTEpIPETalNH,
npeo0pa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YY€OHBIX U HOBBIX CUTYaIUsIX.

K xonIy oOyuenus B 8 kjiacce npeIMeTHBIE PE3yIbTaThl Ha 0a30BOM YPOBHE

JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYaIOIIUXCSl YMEHUM:

e PpACKpBIBATh CMBICI OCHOBHBIX XMMHYECKHX IMOHATHI: aTOM, MOJEKYJa,
XUMUYECKUH DJIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BELIECTBO, CMECH
(oIHOpO/IHAsT M HEOJAHOPOAHAs), BAJIGHTHOCTb, OTHOCUTEIIbHASI aTOMHAsI U
MOJIEKYJISIDHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas JI0JIsl XUMUYECKOTO dJIEMEHTA B COCIMHEHUH, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPULIATEIIBHOCTh, CTENEHb
OKHUCJICHUS, XMMHYECKasi peakuus, KiIacCUPUKalUs peakiHil: peakinuu
COCAUHEHUSI, PEAKIUU PA3JIOKEHUS, PEaKIUU 3aMEUICHUs, PEeaKIuu
oOMeHa, PK30- U PHJIOTEPMHUUECKUE PEAKITNH, TeTIOBOW 3(PEeKT peakiuu,
SAIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHasi OpOuTalb, PAJANYC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAsl CBs3b, UOH, KATMOH, aHWOH, PacTBOp, MAaccoBasi J0Js1 BEUIECTBA
(IpolLieHTHAsl KOHIIEHTpAaIusi) B paCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHUMHUYECKUX TOHATUA U
IIPUMEHSThH 3TU TOHATHUA MPU ONMCAHUM BELIECTB U UX MPEBPALLICHUI;

e HCIMOJb30BAaTh XHUMHUYECKYIO CHUMBOJMKY JUISI COCTaBJICHHS (Hopmys
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIU;

e ONpPENENATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIMHECHHMSIX,
CTENEeHb  OKWCIICHHWS  DJJIEMEHTOB B  OWHApHBIX  COCIUWHEHUSX,
MIPUHAJJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIACCy COEAUHEHHM IO
dbopmyiiaM, BHUJ XUMHUYECKOW CBSI3M (KOBaJlGHTHAasT W HOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpbiBaTh cMbIca [lepuomnueckoro 3akona JI. W. Menneneena:
JEMOHCTPUPOBATh TNOHUMAHHE IEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX DJIEMEHTOB OT MX MOJIokeHusd B llepuoanueckoil cucreme,
3aKOHOB COXPAHEHUSI MacChl BEIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHA ABOTajIpo;

e ONUCHIBATH W XapaKTepu3oBaTh TabmuuHyro ¢opmy Illepuomnyueckoi
CHUCTEMBl XHMHMYECKHX DJJEMEHTOB: pa3iuyaTh IOHATUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «mnobdouHas noarpynna (b-rpynma)», Manbie u
OOJNBIIME TIEPHOJBI, COOTHOCHTH OOO3HAYEHHUs, KOTOPhIE HMEIOTCS B
tabmune «llepuoamueckass cucrema xuMmuueckux saementoB JI. .
MenpeneeBa» € YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij sAlpa, 00Il1ee YUCIO 3JIEKTPOHOB
U pacnpeereHue UX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATh XUMHUYECKHE DJIEMEHThI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHYECKHE peakiu ([0 YUCIy M COCTaBy YYaCTBYIOUIMX B PEAKIUU
BEIIECTB, [0 TEIJIOBOMY 3D (PexTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IPOrHO3UPOBATH CBOIMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAaHUS XUMHYECKHX NPEBpAlICHUNA B
Pa3IMYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCHUTEJIbHYIO MOJEKYJISPHYIO W MOJISIPHYIO MaccChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOrOo JJIeMEeHTa 1o (opmylie
COEIMHEHMSI, MaCCOBYIO JIOJII0 BELIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PeaKkluu;

IPUMEHSATH OCHOBHBIE OINEpAlUU MBICTUTENBHON J1EATEIbHOCTH — aHaIHU3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMaTH3alluI0, KiIacCHU(pUKAIIHIO,
BBISIBJICHUE TPUYMHHO-CJICJACTBEHHBIX CBSI3€d — IS M3yYCHUS CBOWCTB
BEIIECTB M XUMHUYECKHUX pEaKlui, €CTECTBEHHO-HAYYHBIE METO/IbI
NO3HAaHUA — HAOJIOICHHE, W3MEpPEHUEe, MOJEIUPOBAHUE, SKCIEPUMEHT
(peasIbHBIN U MBICIICHHBIN);

clefoBaTh ~ IpaBHJIAaM  [OJIb30BAHMSI ~ XMMHYECKOM  TMOCyAod H
7abopaTopHBIM 00OpYOBaHWEM, a TakKXKe TMpaBHIaM OOpaIIeHUs C
BEIIECTBAMH B COOTBETCTBUUM C MHCTPYKIMSIMH IO BBIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OINBITOB MO TMOJYYEHUIO U COOMpPAHMIO
ra3oo0pa3HbIX BEIIECTB (BOJOpOAAa M KHUCJIOPOJAA), IPUTOTOBICHHUIO
pPacTBOPOB C OIPEIACIEHHON MAacCOBOM JOJIEM PACTBOPEHHOIO BEIECTBA,
IUIAHUPOBaTh U MPOBOAUTh  XUMHUYECKHE  OKCIEPUMEHTBHl IO
pPacro3HaBaHUIO PACTBOPOB LIENOYEH U KUCIOT C MOMOIIbI0 HHAUKATOPOB
(;makmyc, dheHondTaenH, METUIOPAHXK U JPYyTHUe).

K koHIy 0OyueHus B 9 kjacce npeMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YUaIOIIUXCSl YMEHUM:

packphIBaTh CMBICI OCHOBHBIX XHWMHYECKHX MOHSATHUH: XHUMHYECKUU
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AaHWOH, IIPOCTOE BEIIECTBO,
CJI0’KHO€ BELIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHHUS, XUMHUYECKasl peakiysi, XUMUYECKasl CBs3b, TEIIOBOM 3 (deKT
peakuuu, MOJb, MOJISIpHBIM  00BEM,  PACTBOp,  AJIEKTPOJIUTHI,
HEAJIEKTPOJUTHL, JJIEKTPOIUTHYECKAs HUCCOLMALMSA, PEaKIUM HOHHOTO
oOMeHa, KaTaliM3aTop, XHMHYECKOE paBHOBECHE, OOpaTuMble U



HEOOpaTUMBbIE PEAKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIUH,
OKHCJIUTENIb,  BOCCTAHOBUTENb,  OKHUCICHHE M  BOCCTAaHOBIICHHUE,
aINoTponusi, aM(pOTEePHOCTh, XUMUYECKasd CBsA3b (KOBAJIEHTHAas, MOHHAas,
METAJIMYEeCKas), KpUCTAIMYECKasi pemeTka, KOppo3us METaJUIOB,
CILJIaBbl, CKOPOCTh XUMHUYECKON peakluH, MNpelleIbHO JOMycTUMas
koHueHTpanusa [1JIK BemecTna;

WUTKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTUS MPU ONMKUCAHUY BEUIECTB U X MPEBPAILICHUII;
UCIIOJI30BAaTh XUMHUYECKYI0 CHUMBOJIMKY JJIS COCTaBJCHHS (HOpMyT
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKIU;

ONPEACIIATh BAJICHTHOCTh U CTENEHb OKUCIIEHUS] XUMUYECKHUX 3JIEMEHTOB B
COCAMHEHUSX PA3JIUYHOTO COCTABa, IMPUHAMIEKHOCTh BELIECTB K
onpeAenéHHOMY KIIACCy COEIUWHEHU 1Mo ¢GopMysiaM, BHJI XUMHUYECKOU
CBsI3U (KOBAJIEHTHAsl, WOHHAsl, METAJUIMYECKasi) B HEOPraHUYECKUX
COEIMHEHMSIX, 3apsj MOHA M0 XUMHUYECKOU (opmyse, XapakTep Cpelbl B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUN, TUI KPUCTAITUYECKOU
PEMETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cmbichn Ilepmogmueckoro 3akona J[. WM. Menneneera u
JEMOHCTPUPOBATh €ro IOHMMaHUE: OIKUCHhIBAaTh U XapaKTEPU30BATh
Tabnuunyto Gopmy Ilepuoanyeckoil cUCTEMbl XMMHYECKUX 3JIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas mnoarpynna (A-rpynma)» U «modouyHas
noarpynmna (b-rpynma)», manbie u  OodbIIME MEPUOABI, COOTHOCUTH
0003HaUCHUS, KOTOphIE MMEIOTCS B TMEPUOJAMYECKONW Tabimie, C
YUCIIOBBIMU  XapaKTePUCTHKAMH  CTPOCHHSI aTOMOB  XHUMHUYECKHUX
AJIEMEHTOB (COCTaB MW 3apsa sjapa, OOIIee YHUCIO OJJICKTPOHOB U
pacmpeqieieHne HMX IO DJICKTPOHHBIM CJI0SIM), OOBSICHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB 3JIEMEHTOB U UX COCIMHEHUU B
npezaenax MajiblX NEPUOIOB U TIABHBIX MOATPYII C YUETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUYECKHE DJIEMEHThI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YUCIy UM COCTaBy YYacCTBYIOUIUX B pPEAKIUU
BEIIECTB, MO0 TEIIOBOMY 3P (HEKTy, 0 U3MEHEHHUIO CTEMEeHEW OKUCICHUS
XHMHYECKUX IJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOIIME U CHEIUUUECKHE XUMHYECKHE
CBOWMCTBAa IIPOCTBIX M CJOXHBIX BEIIECTB, NOATBEPXkKAas OMNHCAHUE
npuMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIN;

COCTaBJIATb YPABHEHUS DJEKTPOJUTUYECKOM JHUCCOLMAIMU  KHUCJIOT,
LIEJIOYEN U COJIEH, TOJIHBIE U COKPAILIEHHBIC YPABHEHUS PEAKIIMI HOHHOTO



oOMeHa, YypaBHEHHsI peakuuid, MOATBEP)KIAAONIMX CYIIECTBOBAHHE
TeHETUYECKOM CBSI3U MEXK/y BEIIECTBAMH PA3IMYHBIX KIIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTENBHBIX  PEAKIIHA
IIOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOTO OajlaHca dTUX PEaKIni;
IIPOTHO3HPOBATh CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT HMX CTPOCHWS,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX IMPEBpAIICHUN B PpPa3IUYHBIX
YCIIOBUSIX;

BBIYHCIIATH OTHOCHUTEIIBHYIO MOJICKYJIIPHYIO M MOJIAPHYIO MAacChI
BEIICCTB, MAaCCOBYIO JIOJIIO XHMHYECKOIO JJIeMEeHTa 10 (opMmyiie
COCIMHEHUS, MACCOBYIO JOJIIO BEIIIECTBA B PACTBOPE, MMPOBOJAUTH PACUETHI
110 YPaBHCHHUIO XUMUYECKOW PEaKInH;

coONrofaTh  MpaBWiIa  TOJNB30OBAHHMS ~ XUMHUYECKOW  TMOCYIOM |
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe TMpaBWia OOpameHus ¢
BEIICCTBAMH B COOTBETCTBUM C HMHCTPYKIHMSIMH 110  BBIITOJIHEHHUIO
7a00paTOPHBIX XHMHUYECKUX OIBITOB TIO0 TOJNYYCHHUIO W COOUPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa U YIIEKUCIIOrOo ra3a);

NPOBOJANTh  PEAKIMH, TOATBEPXKAAIOIINE  KAYeCTBEHHBIH  COCTaB
pa3IMYHBIX BEIISCTB: PACIIO3HABATH OMBITHBIM IYyTEM XJIOPHII-, OPOMHI-,
uonua-, kapbonar-, Qocdar-, cunmukar-, cynb@ar-, THIPOKCHI-UOHBI,
KaTHOHBl AMMOHHUSI M MOHBI M3YYCHHBIX METAIJIOB, MPUCYTCTBYIOIIUE B
BOJ/IHBIX PacTBOpaxX HEOPTaHMUECKUX BEIIECTB;

INPUMEHSTH OCHOBHBIE OIEPAIlUN MBICIUTEILHOW JNEITeIbHOCTH — aHaIn3
U CHHTE3, CpaBHCHHE, OOOOIICHNE, CHUCTEMATHU3aIIO, BBISBICHUE
NPUYUHHO-CJICICTBEHHBIX CBS3€H — I WU3YYCHHS CBOWCTB BEIIECTB H
XUMHYECKHX PEaKIMi, €CTeCTBEHHO-HAyYHbIE METOAbl IO3HAHUS —
HaOOIeHNE, MU3MEPEHHEe, MOJCITUPOBAaHUE, DKCIEPUMEHT (peaabHBbId U
MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
N KouunyecTBouyacon DJIeKTPOHHbIE
; HaumeHoBaHuepas3aeioB U (undposbie)
n/ Bcer  Kontpoabnbiepabor  IIpakTuyeckuepador
TEMIIPOrpaMMbl o0pa3oBaTejibHbIEpPeCyp
II 0o bI bl
ChbI
Pasznea 1.IlepBoHavyaibHbIeXUMHYECKHECTIOHATHS
Xumus — BakHas 00J1aCThb
1.1 €CTECTBO3HAHUS U IIPAKTUIECKOI 5 2 bubmorexa LIOK
’ p https://m.edsoo.ru/7f41837¢c
NESITENLHOCTH YEJIOBEKA
Bbu6nuoreka [JOK
1.2 B 15 1
CIICCTBA M XHMITIECKUCPCakin https://m.edsoo.ru/7f41837¢
Hroronopazneny 20
Pasznen 2.BaxHeiline npeacTaBUTe M HEOPraHUYeCKUX BelleCTB
Bbu6nuoreka [JOK
2.1 Bozayx. Kucnopon. I1o e 00 okcHaa 6
AYX. RHCTOPOR T fenaax https://m.edsoo.ru/7f41837¢
bu6mmoreka [IOK
2.2 B ! 8 1
O/OPOA. LIOHATHE O KHCIIOTAX H COIAX https://m.edsoo.ru/7f41837¢
bu6mmoreka [IOK
2.3 Bogma. P ! 0 5 1 1
ona. PactBopsl. [TonaTre 06 ocHOBaHMSIX https://m.cdsoo.ru/7f41837c
54 OCHOBHBIEKJIACCHIHEOPTAHUYECKUX COEJTUHE 1 1 1 bubanorexa HOK
’ HUU https://m.edsoo.ru/7f41837¢c
Hroronopazneny 30

Pasznea 3.Ilepuoanuecknii 3axoH u Ilepuognueckas cucrema xumnueckux 3jeMmeHToB . U. MenneneeBa. CTpoeHueaTOMOB.
XuMnuyeckasicBsizb. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIEPEAKINU

3.1 [Tepuonuueckuii 3akoH u [lepnoanueckas 7 bu6mmoreka [IOK



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

cucTeMa XUuMU4YecKkux aemeHToB /1. U.
MenaeneeBa. CtpoeHreaToma

https://m.edsoo.ru/7f41837¢

39 Xumuueckas cBsizb. OKHCIUTEILHO- 3 bubmuorexa [JOK
BOCCTAHOBUTEJBHBIE PEAKIIUN https://m.edsoo.ru/7f41837¢
Hroronopasaerny 15 Eggg;gj;;ggﬁfmsnc
PezepBHOEBpems 3 bubmorexa HOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 63

[NPOT'PAMME



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

9 KJIACC

N KosaunyecTBouyacon JJIeKTPOHHbIE
| HaumeHoBaHHMepAa3IeJoOB U (undposbie)
n/ Bcer  KoHTposabHbIEpado IIpakTnyecknepado
TeMIPOrpaMMbl o0pa3oBaTebHbIEepecyp
n 1] ThbI ThI
Chbl
Pa3znen 1.BeniecTBO U XUMHYECKHE PeaKIIUU
11 [ToBTOpenue u yriryOiaeHne 3HaHUH 5 1 Bu6muotexa [JOK
' OCHOBHBIX pa3/IeJioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE3aKOHOMEPHOCTUXUMUYECKUXPEA 4 bubmuotexa [JOK
' KLUt https://m.edsoo.ru/7f41a636
13 DIEeKTpONUTHYECKAs! AUCCOLMALIHS. g | 1 bubmmoreka [JOK
’ XHUMUYECKUE PEAKIIMU B PACTBOpaAx https://m.edsoo.ru/7f41a636
Hroronopaszneny 17
Pa3znen 2.HeMeTa/JIBI M X COeUHEHUS
21 OO01mas XxapakTepuCTHKa XUMUYIECKUX 4 1 bubmmoreka [JOK
' anemeHToB VIIA-rpynmebl. ["agorenst https://m.edsoo.ru/7f41a636
OO1as xapakTepuUCTHKa XUMUYECKUX
2.2 sanemeHToB VIA-rpynmnsl. Cepa u 6 Bubmmorexa [IOK
' i Py - P https://m.edsoo.ru/7f41a636
e€coeIMHEHUS
OO1as xapakTepUCTHKA XUMUYECKUX
2.3 anemeHToB VA-rpynmsl. A3ot, hochop u ux 7 1 bubmorexa [OK
' PYTHEL ’ p https://m.edsoo.ru/7f41a636
COETUHEHUS
OO01mas XxapakTepuCTHKa XUMUIECKUX
2.4 anemeHTOB [VA-rpynnsl. Yriepon n 8 1 2 bubmmorexa LIOK
. N PYHIEL pol https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCIUHEHUS
Hroronopazneny 25



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

Pa3zgen 3.MeTaJJIBI M BX COCTHUHEHU S

bu6mmoreka [IOK
1 I 4
3 ObmuecroliCTBaMETAIIOR https://m.edsoo.ru/7f41a636
bubmunoreka LIOK
2 B 7| 1
3 aXKHEUIe MeTaJUIbI U UX COCIUHEHUS 6 hitps://m.cdsoo.ru/ 7412636
Hroronopazneny 20
Paznen 4.Xumus 1 oKpy:kamomas cpeaa
4.1 BemtecTBa 1 MaTepHualisl B )KH3HH YeJIOBEKa 3 bubmorexa LIOK
) Hl p https://m.edsoo.ru/7f41a636
Uroronopazneny 3
PesepBHOEBpEMS 3 bubmmorexa [OK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
Ne KoimnuecTBovacos
aTan3 DyIeKTpOoHHbIeU G POBLICOOPA30B
n  Temaypoxa Be KonTpoabHbl IIpakTHYeckn A y P p P
YyeHHu s aTeJibHbIEpeCypChI
/ ero  epadoThbl epadoThbI
n

1 IIpeamer xumun. Pons xumuu B 1 bu6nuorexa [IOK
YKU3HU yenoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c

) [TonsiTue 0 MeTogax Mo3HaHUS B | bubmoreka [IOK
XAMUA https://m.edsoo.ru/ff0d227e
[TpakTuyeckas padora Ne 1

3 «ITpaBuna paboTsl B 1abopaTopuu u 1 1 Bu6muotexa [JOK
puéMbI 0OpaIeHus ¢ https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYIOBAHUEM)

4 YucThic BelecTBa U CMECH. 1 bubmunoreka LIOK
CriocoOsI pa3jieneHus cMecei https://m.edsoo.ru/ff0d26ca
[TpakTrueckas pabota Ne 2

5 «Paznenenue cmeceil (Ha mpumepe 1 1 Bubmmorexa [IOK

A . PHMEp https://m.edsoo.ru/ff0d28c8
OUYMCTKU IIOBApEHHOU COJIN)»
but6mmoreka [IOK
6 A 1
TOMBI H MOJICKYIIBL https://m.edsoo.ru/ff0d2a6c

7 XUMHYECKHE DJIEMEHTHI. 3HAKH 1 bubnuoteka [JOK
(CMMBOJIBI) XUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTble U CIOXKHBIEBENIECTBA 1 bubmmorexa LIOK

P - https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOCYUYECHHE 1 bubnuoteka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c

https://m.edsoo.ru/ff0d2d50

3aKOH IOCTOSIHCTBA COCTaBa
BellecTB. XUMuyeckas popmyia.

bubmunoreka LIOK

10
BaneHTHOCThaTOMOBXMMHUYECKUXAJIE https://m.edsoo.ru/ff0d2eae
MEHTOB
OtHocUTeNbHAs aTOMHAs Macca.
11 OtHOcUTENbHAS MOJICKYJISIpHAs bubmmorexa [IOK
yip https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBasi 107151 XMUMHAYECKOTO bubnuoteka [JOK
3JIEMEHTAa B COCAUHECHUH https://m.edsoo.ru/ff0d350¢
13 Konunuectro BemecTra. Moib. bubmuoteka [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 du3nYecKre U XUMUYECKHE SBICHUS. bubmoreka [{OK
XuMUYecKasi peakius https://m.edsoo.ru/ff0d3 7fa
15 IIpu3Haku U ycioBus NPOTEKAHUS bu6nuorexa [IOK
XUMHYECKUX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BELIECTB. bubmmoreka [JOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Breraucnenus konuuecTBa, MacChl
17 BEIIIECTBA 10 YPaBHEHUSIM bubmorexa [IOK
B yp . https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKITUi
Krnaccudukanus XuMruaecKux
18 eaklMil (CoeqMHEHUs1, PA3I0KEHUS Bubamorexa [IOK
peaih A s ’ https://m.edsoo.ru/ff0d3{34
3aMeleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIUKIoneauct. O000IICHIE 1 bubmorexa OK
t AHCT: EH https://m.edsoo.ru/ff0d40c4
cHUCTeMaTHu3aIsI3HaHU I
20  KonrpomnbHas padota Nel mo teme bubnuoteka [JOK



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

«BemiecTBa 1 XUMUYECKUE PEAKLIUN

https://m.edsoo.ru/ff0d4290

Bo3nyx — cMmech razos. Coctas

but6mmoreka [IOK

21 Bo3ayxa. Kuciopong — njieMeHT 1
Ayx PO https://m.edsoo.ru/ff0d448¢
npoctoe BemectBo. O30H
Dusnyeckre 1 XUMHUYECKHE
” CBOMCTBa KHCJIOPO/ia (peaKIuu bubnuoteka [JOK
OKHWCJICHUS, TOPEHUE). https://m.edsoo.ru/ff0d4614
IMousitneoboxcumax
CriocoOsI IT0JTY4EeHUST KUCI0pOaa B
23 JabopaTopun Zlqn OMLImnerHOI::TH buGnnorexa LIOK
paTop p ) https://m.edsoo.ru/ff0d497a
[Ipumenenunexuciopoaa
TennoBoii 3¢ ekt xumMuueckoit
24 peaKIu, IOHATHE O bubmunoreka LIOK
TEPMOXUMHUYECKOM YPaBHEHUU, DK30- https://m.edsoo.ru/ff0d4790
1 SHJOTEPMUUYCCKHUX PEAKIIHIX
TommmBo (HedTh, yTOab U METaH).
25 3ar 513H€I§I/I€¢];OS o a, CII0COOBI iro bubnnorexa LIOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MIPEAOTBPAICHUS
[TpakTuueckas padora Ne 3 mo Teme
26 «[Tonyuenne u cobupanue bubmmorexa [OK
. P o https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/Ia, U3YUEHUE €T0 CBOWCTBY
7 Bonopoa — snemeHT u npocroe bubnuoteka [JOK
BeliecTBO. HaxoxaeHnue B mpupo/ie https://m.edsoo.ru/ff0d4dd0
Dusnyeckre 1 XUMHUYECKHE
28 CBOICTBa BOIOpOIa bubnnorexa LIOK
FOPOJa. https://m.edsoo.ru/f0d4ddo
[IpumenenueBoagopoaa
b K
29 IlousTre 0 KUCIIOTaX U COJIIX nomorexa I10

https://m.edsoo.ru/ff0d50d2



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
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

CriocoOblI mosryueHust BOI0poia B

bubmunoreka LIOK

30
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas pabora Ne 4 o Teme
31 «[Tonyuenne u cobupanue BOgOpoaa bubmorexa HOK
T o P AOPOA3, https://m.edsoo.ru/ff0d4{42
W3YYCHHE €r0 CBOMCTBY
1 Momsipablii 00bEM ra3oB. 3aKOH bu6nuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienus o0béMa, KOJIHYECTBA
33 BelecTBa ra3a 1o ero H3BeCTHOM bubmorexa LIOK
. .. g https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MIIH 00BEMY
Brruncienusa o05EMOB ra3oB IO
34 aBHEHUIO PEaKIIMU Ha OCHOBE bubmorexa LIOK
yp "p H . https://m.edsoo.ru/ff0d5708
3aK0Ha 00OHLEMHBIX OTHOIIEHHH ra30B
35 DOU3NYECKUE U XUMUUYECKHUE bubmuoteka [JOK
CBOIICTBAa BOJBI https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBanuii. [Tonsitue 00 bubmoreka [{OK
AHIUKATOPax https://m.edsoo.ru/ff0d59¢2
Boga xak pactBopuTens.
17 Hacrlennsie 1 HeHACHIILIEHHBIE bubmunoreka LIOK
pacTtBOpbl. MaccoBasi 0J1sl BEIIECTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[TpakTuyeckas pabora Ne 5 o Teme
«[IpuroroBiieHre pacTBOPOB C bubmmoreka [JOK
38 N . . N
OIPENIEIIEHHON MacCOBOM JOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonrtponsHas padora Ne2 o reme bu6nuorexa [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: coCTaB, KJIacCU(UKAIUS, but6mmoreka [IOK



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e

[TonydyeHue nu XuMHYECKHE CBOMCTBA

but6mmoreka [IOK

41 KHCJIOTHBIX, OCHOBHBIX U
https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB
4 OcHoBaHUS: COCTaB, bubmunoreka LIOK
KJ1accuukanms, HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITosnydyeHne U XUMHYECKUE CBOKCTBA Bu6muotexa [JOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccuduxarms, but6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XuMU4YECKHE CBOMCTBA bubnmoreka [JOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMCHKIATYpa,
46 CHOCOéBII) IIOJI )GHI/ISI XI/IMI/I‘-IZ(II)KI/IG bubmorexa LIOK
N v ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[TpakTuyeckas padora Ne 6.
47 Pemenue skcriepuMeHTANBHBIX 3324 Bu6muotexa [JOK
o Teme «OCHOBHBIC KIIACCHI https://m.edsoo.ru/00ad9b7c
HEOPraHWYECKUX COEAUHEHUIN
['enernueckas cBsA3b MEXKIY
48 KJaccaMy HEOPraHUYECKHUX bubmorexa HOK
. p https://m.edsoo.ru/00ad9a50
COCIMHEHUI
49 O6o06mmenue u bubnuoreka [JOK
cucTeMaTHu3alusI3HaHuH https://m.edsoo.ru/00ad9cb2
KonTtponsHas padora Ne3 o reme
50 "OCHOBHBIE KJIaCChl HECOPTAaHUYECKUX bubmmorexa [IOK
on P https://m.edsoo.ru/00ad9¢la
COCIMHCHHI
51 [TepBbie MOMBITKY KIACCHPUKAITUU bubmmoreka [JOK



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a

XHUMHUYECKHUX 3eMEeHTOB. IloHsaTHE O
rpymmnax CXOJHbIX 3JIEMCHTOB

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

[Tepuoanueckuii 3aKOH U
Ilepuonnueckas cucrema

but6mmoreka [IOK

32 XAUMUYECKUX djieMeHToB /1. U. https://m.edsoo.ru/00ada52c
MenneneeBa
53 Ilepuonsl, rpymnisl, MOATPYIIIbI Bubmmorexa [IOK
https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bu6nuoreka [IOK
sanaep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000J109eK
55 aToOMOB 3J1eMeHTOB [leprnoanueckoit bubmmorexa LOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneesa
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €ro MOJIOKEHUIO B bubmoreka [{OK
[Tepuonuueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue Ilepuonnueckoro 3akoHa
57 JUISL pa3BUTHS HayKU U NTPAKTUKU. [[. bubmmoreka [JOK
N. MenaeneeB — y4€HbIi, Me1aror u https://m.edsoo.ru/00ada96e
TrpaKJIaHUH
PesepBHbIil ypok. O0001ICHHE 1
58 CI/ICTIG)MaTI/BZI_I:I/I}I 3HaHI/II;IH / bubmorexa HOK
. https://m.edsoo.ru/00adb33¢c
Bcepoccuiickas nmpoBepodHas padboTa
KonTpomnbnas pabota Ne4 mo Teme
59 «CtpoeHue aroma. XuMudeckas bu6nuorexa [IOK

cBs13b» / Beepocceuiickas
npoBepouHas paboTa

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



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486

60 DNEeKTPOOTPULIATETbHOCTHATOMOBXHU | bubmmoreka [JOK
MHYECKUXDIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmunoreka LIOK
61 HMoHHasXuMHu4uecKascBsI3hb 1 hitps:/m.c dsofru 100adac34
6 KoBasieHTHasIONIApHASIXUMUYECKASIC 1 bu6nuoreka [IOK
BA3b https://m.edsoo.ru/00adaab8
63 KoBaneHnTHasHEeNOMsIpHAIXUMUYECKA 1 bu6nuoreka [IOK
SICBA3b https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
64 CrencHbokHCIeHIA ! https://m.edsocL>.Iru/OOada628
65 OKuCIUTEIbHO- 1 bubmunoreka LIOK
BOCCTaHOBUTEIBHBICPEAKITUN https://m.edsoo.ru/00adb076
bubmunoreka LIOK
66 OKHCIUTENIN U BOCCTAaHOBUTEIN 1 hitps:/m.c dsofru 100adb076
PesepBHeIitl ypok. O600ICHHE 1
67 cUCTeMaTHu3alus 3HaHUi 10 TeEMe 1 bubmoreka [{OK
«CTtpoeHue aTroma. https://m.edsoo.ru/00ad9cb2
XUMHYECKASCBA3bY
68 PezepBHblit ypok. O6o01IeHnE 1 ) Bu6muotexa [JOK
CHCTeMaTHu3alus 3HaHu! https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

9 KJIACC

N KoanuecTBo4yacoB
B
Hara  DaexkTpoHHblenupp
n ¢ Kourpo IIpakrn
Temaypoka U3y4  OBbIeOOpa3oBaTelib
/ e JbHBIEp  YecKHep
€HHsl  HbIEPeCcypcChl
11 r aborsl a00ThI
0
Ilepnonrueckuit 3aK0H.
bubmunoreka LIOK
[Tepuonuueckas cucrema
1 https://m.edsoo.ru/00ad
XUMHUYECKHUX 3JIEMEHTOB 50
. . MenneneeBa
3aKOHOMEPHOCTH B
. but6mmoreka [IOK
M3MEHEHUHU CBOMCTB
1 https://m.edsoo.ru/00ad
XUMHUYECKHUX 3JIEMEHTOB b6b6
MEPBBIX TPEX MEPUOIOB
Knaccudukanus u bu6nuorexa [IOK
HOMEHKJIaTypa 1 https://m.edsoo.ru/00ad
HEOPraHWYECKUX BEILECTB b7e2
Buael xumMudeckoii cBsi3u bu6mmoreka [IOK
U TUIBI KpUCTAJUIMUECKUX 1 https://m.edsoo.ru/00ad
peETOK bac6
Kontponbnas padota Nel
o teme «IloBTOpeHue n
yriryOiieHue 3HaHUuH 1 1

OCHOBHBIX pa3aciioB
Kypca 8 Kiacca»

Knaccudukamms
XUMHYECKUX PEAKIUH 0
paSHI/I‘IHBIM HpI/ISHaKaM

bub6munoreka LIOK
https://m.edsoo.ru/00ad
beb0

[TonsiTue o ckopocTu
XUMHYECKON PEaKIUU.
IloHsATHE O TOMOT'€HHBIX U
TeTEPOTCHHBIX PEAKIIHIX

Bbubmunoreka LIOK
https://m.edsoo.ru/00ad
be9a

IToHsATHE O XMUMHUECKOM
paBHOBecuu. DakTopsl,
BIIMSIIOIIKME HA CKOPOCTh
XUMHYECKON peaKIuu U
MMOJIOKEHHE XMMHYECKOTO
paBHOBECHS

bubmunoreka LIOK
https://m.edsoo.ru/00ad
c28c

OKHUCIIUTENBHO-
BOCCTaHOBHUTEIbHBIEpEaK

bubmunoreka LIOK
https://m.edsoo.ru/00ad



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

U

cade

Teopus
JJIEKTPOJIUTUYECKON
nucconuanu. CUIbHbBIE
U crabble AIEKTPOIUTHI

bu6mmoreka [IOK
https://m.edsoo.ru/00ad
cd68

HoHHbBICypaBHEHUAPEAKIL
un

but6mmoreka [IOK
https://m.edsoo.ru/00ad
d448

XUMUYEeCKHEe CBOMCTBA
KHCJIOT U OCHOBaHHUHU B
CBETE MPEICTaBICHUI 00
AJIEKTPOTUTUUECKON
JACCOIHAIIN

bub6munoreka LIOK
https://m.edsoo.ru/00ad
d5ds8

XHUMHYECKHE CBOMCTBA
COJIEH B CBETE
npeACcTaBIeHUN 00

bubmunoreka LIOK
https://m.edsoo.ru/00ad

AJIEKTPOTUTUYECKON d8b2
JIMCCOITHAITNHT
but6mmoreka [IOK
ITonstue o
. https://m.edsoo.ru/00ad
TUAPOJIA3ECONIEN

dod4

O06001IeHne 1
cUCTEMaTH3alUI3HAaHUN

bubmunoreka LIOK
https://m.edsoo.ru/00ad
ddi2

[TpakTuyeckas pabora Ne
1. «Pemenne
IKCTIEPUMEHTAIBHBIX
3amau»

but6mmoreka [IOK
https://m.edsoo.ru/00ad
dbfa

Konrtponsnast pabora Ne2
10 TEME
«DJIEKTPOIUTUYECKAS
JUCCOLAIUS.
XHUMUYECKUEPEAKIIUH B
pacTBopax»

but6mmoreka [IOK
https://m.edsoo.ru/00ad
dec0

OOm1ast xapaKTepUCTHKA
raJIOreHoB. XMMUYECKUE
CBOMCTBA Ha IIpUMEPE
XJIo0pa

but6mmoreka [IOK
https://m.edsoo.ru/00ad
dfe2

Xnoposogopoa. CosnsHast
KHUCJI0Ta, XUMUYECKHUE
CBOKCTBA, ITOJIyYEHHE,
MIPUMEHEHHE

but6mmoreka [IOK
https://m.edsoo.ru/00ad
el04

[TpakTrueckas pabota Ne

but6mmoreka [IOK



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
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

2 no teme «llomyuenue
COJISTHOM KHMCJIOTHI,
H3y4YEHHE €€ CBOUCTBY»

https://m.edsoo.ru/00ad
€348

Breraucnenus 1o
YPaBHEHHUSIM XUMHUYECKIX
peaKkuuii, €Ciii OJJUH U3
pEearcHTOB JI1aH B U30BITKE

but6mmoreka [IOK
https://m.edsoo.ru/00ad
€488

OO6mrast xapakTeprucTUKa
aneMeHTOB VIA-rpynmbl

bub6munoreka LIOK
https://m.edsoo.ru/00ad
ebda

AJITOTPOIIHBIE
Moau(UKAITUU CEPBHI.
Haxoxnenue cepbl u eé
COEAMHEHHH B IIPUPOJE.
XUMHUYECKUECBOMCTBACED
Bl

but6mmoreka [IOK
https://m.edsoo.ru/00ad
cb4a

CepoBoziopoj, CTpoeHuUe,
¢duznveckue u
XMMHYECKHE CBOMCTBA

Bbubmunoreka LIOK
https://m.edsoo.ru/00ad
€802

Oxkcuppl cepsl. CepHas
KHUCJIOTa, GU3HYECKUE U
XHUMHYECKHE CBOMCTBA,
IIPUMEHEHHE

bub6munoreka LIOK
https://m.edsoo.ru/00ad
ea28

XHUMUYECKUE PEAKIIUH,
JIeXkaIe B OCHOBE
MIPOMBILIEHHOTO
crioco0a Moyry4eHust
CEPHOM KUCIOTBHI.
XUMHUYECKOE3arpsA3HEHUE
OKpY’KaIOIIEeNCPeIbICOE]
WHEHUSIMUCEPDI

Bbubmunoreka LIOK
https://m.edsoo.ru/00ad
ec8a

BrluncieHre MaccoBOit
JIOJIX BBIXOJ1a IIPOJYKTa
peakiumn

bu6mmoreka [IOK
https://m.edsoo.ru/00ad
ec8a

OO6m1ast xapakTeprucTUKa
3JIEMEHTOB V A-Irpymiibl.
A30T, pacipocTpaHeHUE B
npupoje, Gpuzndeckue u
XMMHYECKHE CBOMCTBA

bubmunoreka LIOK
https://m.edsoo.ru/00ad
eeab

AMMHaK, ero (U3nIecKre
1 XUMHYECKHE CBOMCTBA,
IIOJIyYEHHUE U
IIPUMEHEHNE

bubmunoreka LIOK
https://m.edsoo.ru/00ad
1004



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
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
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004

[TpakTuyeckas pabora Ne
3 no teme «llonyuenue
aMMHaKa, U3y4yeHHue ero
CBOMCTB»

but6mmoreka [IOK
https://m.edsoo.ru/00ad
180

A30THas KHCI0Ta, €€
¢duznveckue u
XHMHYECKHE CBOMCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/00ad
1306

Hcnonp3oBaHue HUTPATOB
U COJIE aMMOHMUS B
KaueCcTBe MUHEPAIbHBIX
ynoOpeHuit.
XHUMUYECKOe3arpsi3HEHNE
OKpY>Karolencpeabicoe
WHEHHSIMHA30Ta

bu6mmoreka [IOK
https://m.edsoo.ru/00ad
518

dochop. Oxcun dpocdopa
(V) u dochopnas
KHUCJIOTa, GU3HYECKUE U
XHUMHYECKHE CBOMCTBA,
MOJTyYCHHE

but6mmoreka [IOK
https://m.edsoo.ru/00ad
f68a

Hcnonp3oBanue
docdaroB B kauecTBe

Bbubmunoreka LIOK
MUHEPATbHBIX
. https://m.edsoo.ru/00ad
yao0OpeHuH. 20
3arpsI3HEHUETPUPOTHOIC
pensipocharamu
Yraepon,

pacnpocTpaHeHue B
npupoie, Gu3ndecKue u
XUMHUYECKHE CBOMCTBA

bubmunoreka LIOK
https://m.edsoo.ru/00ad
fd9¢

Oxkcuapl yriaepojaa, ux
dbuznveckue u
XHMHYECKHE CBOMCTBA.
OKOJIOTHYECKHE
po0JIeMBbl, CBSI3aHHBIC C
okcuaom yriepona (IV)

Bbubmunoreka LIOK
https://m.edsoo.ru/00ad
febe

YroapHasg KUCIIOTa U €€
coIn

bu6mmoreka [IOK
https://m.edsoo.ru/00ae
006¢

[TpakTruyeckas pabora Ne
4 no teme "llonyuenue
YTJIEKUCIIOro rasa.
KavecTBenHnas peakus
Ha KapOoHaT-HOH"

but6mmoreka [IOK
https://m.edsoo.ru/00ae
027¢



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
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
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e

[TepBoHauaibHBIE
MOHSATHUS 00
OpPraHUYECKHUX BEIECTBAX
KaK O COEJMHEHUSX

bub6munoreka LIOK
https://m.edsoo.ru/00ae
054e

yriepoja

Kpemuuii u bubmmoreka [JOK
https://m.edsoo.ru/00ae

€rOCOCIUHEHUSA

080a

[TpakTuyeckas pabora Ne
5. Pemenue
AKCIIEPUMEHTAILHBIX
3aJ71a4 10 TEME
«Baxaennme HeMeTaIbl
M UX COCIUHEHUS

but6mmoreka [IOK
https://m.edsoo.ru/00ae
0bf2

KonTtponsHas pabora Ne3
no tTeMe «Baxxueiinimie
HEMETaJlJIBl ¥ UX
COCITMHCHHUS

but6mmoreka [IOK
https://m.edsoo.ru/00ae
Oel8

OOm1ast xapaKTepUCTHKA
XAMUYECKHUX DJICMESHTOB
— METAJIJIOB.
Merannudeckas CBI3b U
MeTaJuTHdecKas
KpUCTaJUTMYeCKast
pemeTKa.
du3nyecKknecBOMCTBAMET
aJjIoB

Bbubmunoreka LIOK
https://m.edsoo.ru/00ae
103e

XHWMHYECKHUE CBOMCTBA
METaJUIOB.
DJIEKTPOXUMUYECKUH P
HaIpsHKEHUN METaJUIOB

Bbubmunoreka LIOK
https://m.edsoo.ru/00ae
1156

OO61me croco0Obl
MOJTyYEHUST METaJIIOB.
CmuraBel. Beranciienus 1mo
YpaBHEHUSM XUMHYECKUX
peaKkuuii, €Ciii OJUH U3
pEareHToB COAEPKUT

bub6munoreka LIOK
https://m.edsoo.ru/00ae
1156

IpUMECH
Iousarue o but6mmoreka [IOK
https://m.edsoo.ru/00ae
KOPPO3UHUMETAIIJIOB s
b K
[IenoynpIeMeTaIIBI ubmoreka L{O

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



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
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
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

14b2

OKcHIBI U THAPOKCHIBI
HATPHSI U Kausl

bubmunoreka LIOK
https://m.edsoo.ru/00ae
14b2

[IlenoyHo3eMeNbHBIE
METaJUIbl — KaIbIuU U
MarHuu

bu6mmoreka [IOK
https://m.edsoo.ru/00ae
15e8

Baxuelinimecoe [THHEHUSIK
aJIbIAS

bu6mmoreka [IOK
https://m.edsoo.ru/00ae
15¢8

O06001IeHne 1
cucTeMaTu3alusI3HaHu|

JKécTkoCcTh BOOKI U
CTOCOO0BI €€ yCTpaHEeHHUs

bubmunoreka LIOK
https://m.edsoo.ru/00ae
1886

[TpakTuyeckas pabora Ne
6 o Teme "XKécTkocTh
BOJBI I METOJIBI €€
ycTpaHeHus"

bu6mmoreka [IOK
https://m.edsoo.ru/00ae
lae8

AmroMusni

bubmunoreka LIOK
https://m.edsoo.ru/00ae
1c64

AMpoTepHbIe CBOICTBa
OKCHJa U THIPOKCHIA

bu6mmoreka [IOK
https://m.edsoo.ru/00ae
1c64

Kenezo

bu6mmoreka [IOK
https://m.edsoo.ru/00ae
1d86

Oxcunpl, THIPOKCUIBI U
conu xene3a (II) u
xenesa (111)

bu6mmoreka [IOK
https://m.edsoo.ru/00ae
35e6

O06006111eHE U
cUCTEMAaTH3alUI3HAHUN

[TpakTrueckas pabota Ne
7. Pemenne
AKCTICPUMEHTATbHBIX
3aJ1a4 I10 TeMe
«Baxxkneinmie MeTaiiabl U
HUX COCOUHCHUS

bubmunoreka LIOK
https://m.edsoo.ru/00ae
3de8

Brraucnenus mo
YPaBHEHHUSIM XUMHUYECKIX
peaKkuuii, €Ciii OJUH U3
peareHToB J1aH B U30BITKE

bubmunoreka LIOK
https://m.edsoo.ru/00ae
1750
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1501058 COI[ep)KI/IT HpI/IMeCI/I.
BrruncnenusiMaccoBoOnIO
JIUBBIXOIAITPOTYKTApEaKI]
4474

6 O06006111eHE U
1 cUCTEMaTHU3alMI3HAHUI

Kontponbnas padota No4
6 o teme «Baxueiimnine
2 METaJUIBI U UX

COEINHEHU S
6 BemecTBa u maTepuaisl B
3 OBCEIHEBHOMN KU3HU

YCJIO0BCKAa

bubmunoreka LIOK
https://m.edsoo.ru/00ae
3150

6  XumuuecKoe3arps3HEeHUe
4 OKpY>Karolencpeabl

bu6mmoreka [IOK
https://m.edsoo.ru/00ae
4270

6 Ponb xumum B penienun
5 | DKOJIOTHYECKUX MpodsieM

bub6munoreka LIOK
https://m.edsoo.ru/00ae
4270

Pe3epBHbIit ypok.

bu6mmoreka [IOK

6

6 O06006111eHE U https://m.edsoo.ru/00ae
cucTeMaTHu3alus 3HaHui 0dO0a

6 PesepBHBIii ypoK. bubnmoreka [JOK

. O06006111eHE U https://m.edsoo.ru/00ad
cucTeMaTHu3alus 3HaHui b33c¢

6 PesepBHBIii ypoK. bubnmoreka [JOK

2 O06001IeHNEe 1 https://m.edsoo.ru/00ad

cucTeMaTH3allus 3HaHUI

9cb2

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME



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

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

8 KUIACC

Koanposepsiemorope3yJjibTata

IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTATHI
0CBOEHNSI OCHOBHOI1 00pa30BaTe/IbHOM NPOrPaMMbl
OCHOBHOI0 00111er0o 00pa30BaHUA

ITo Teme: «llepBoHauanbHbIE XUMUYECKUE TTOHATHS

1.1

paCKpBIBaTB CMBICJI OCHOBHBIX XUMHNYCCKUX HOHHTHﬁ:
aTOM, MOJICKYJla, XHUMHUYCCKHH 3JIEMEHT, IPOCTOE
BEIIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJHOPOIHAS U
HEOJTHOPOJIHAS ), BAJIEHTHOCTD, OTHOCHUTEILHAS
aTOMHas n MOHGKy.]IHpHa}I Mmacca, KOJINYECTBO
BEIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas JOJIs
XUMHUYCCKOIo 3JIEMCHTa B COCOHMHCHUH, MOHHpHBIﬁ
00BEM, XUMHYECKas peakius, Kiaccuukanus
peaKkuii: peakuuu COEINHEHMUS, peaxkuuu

pa3noKeHusl, peakluy 3aMellleHus, peakiuu oOMeHa,




9K30- W DHAOTEPMUYECKHE PEAKIUH, TEIIOBOU
s dexT peaku, pacTBOp, MaccoBas JI0JIs BEIIECTBA

(TIporeHTHAs KOHIIEHTPAIIKS) B pPacTBOpPE

1.2

HUITIOCTPUPOBATH B3aMOCBA3b OCHOBHBIX
XUMHYSCKHUX ITOHSATHI 1 IMPUMCHATH O3TU IOHATHUA ITIPHU

OIIMCaHUU BELIECTB U UX MPEBPALCHUN

1.3

UCIIOJIb30BaTh ~ XMUMHYECKYI0  CHUMBOJIUKY IS
coctaBieHus: (GOpMyNl BELIECTB U  ypaBHEHUH

XAMHUYECKHUX peaK i

1.4

PACKpPBIBATH CMBICII 3aKOHOB COXpPaHCHHA MACChL
BE€IICCTB, IIOCTOSHCTBA CoCTana, AdTOMHO-

MOJIEKYJISIPHOTO YYEHMsI, 3aKOHAa ABOTaJipo

1.5

ONpeaAcC/IsiTb BAJICHTHOCTL ATOMOB 3JICMCHTOB B

6I/IHapHBIX COCANHCHHUAX

1.6

KJIaccu(UIIUpPOBaTh XUMUYECKHE PEaKIUU (TI0 YUCITy
U COCTaBy Y4YacTBYIOUIMX B PEAKIUU BEIIECTB, IO

TETIOBOMY 3 PEKTY)

1.7

BbIYUCIATH OTHOCHUTCIILHYIO MOJICKYJISIPHYTIO n

MOJISIPHYIO MacChl BEILIECTB

1.8

BBIYUCIIATE MACCOBYIO JOJIO XHUMHYCCKOI'O0 3JICMCHTA

1o (opmyse COeTUHEHUS,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIIO BCIICCTBA B PACTBOPC

1.10

MPUMEHATh €CTECTBEHHOHAY4YHbIE METOJbl MO3HAHUS
— Ha0mroJeHWe, UW3MEpeHue, MOJCIUPOBAHUE,

IKCIIEPUMEHT (peabHbIA U MBICJICHHBIN )

ITo TEME: «Baxuennine MPEICTABUTEHN

HCOPTaHNYCCKUX BCIICCTB»

2.1

PACKPBIBATH CMBICII OCHOBHBIX XUMHWYCCKUX MOHSTHM:

OKCHJI, KHCJIOTa, OCHOBaHHE, COJIb

2.2

OIpECaAcCIIATh MPpUHAJIIC)KHOCTD BCIIICCTB K

oTpeneIEHHOMY KJIacCy COeAMHEHUH 1o popmynam

23

KJIaCCI/I(bI/II_II/IpOBaTBHGOpFaHI/I‘-IGCKI/IGBGH_IGCTBa

24

XapakTepu3oBaTh (OMHUCHIBATh) OOLIME XUMHYECKUE

CBOMCTBa BE€IICCTB Pa3INYHBIX KJ1aCCOB,




MOATBEPK/asl ONMCAHUE NMPUMEPAMU MOJICKYJIIPHBIX

YpaBHEHUIN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIUN

2.5

MPOrHO3UPOBATh CBOICTBAa BEIIECTB B 3aBUCHUMOCTHU
OT HX KayeCTBEHHOIO COCTaBa, BO3MOXXHOCTH
MPOTEKAHUS XUMHUYECKHUX IpeBpalleHH B

PA3JINYIHBIX YCIIOBUAX

2.6

CIeIOBaTh TpPaBUJIaM TIOJB30BAHUS XUMHUYECKOU
MOCY/ION M JIaOOpaTOpPHBIM 00OPYIOBAaHHEM, a TAKKE
npaBuiIaM OOpPAICHHUS C BEIIECTBAMU B COOTBETCTBUH
C MHCTPYKUHUSMHU [0 BBINOJIHEHHUIO J1a00paTOPHBIX
XUMHUYECKHX OIBITOB IO TMOJIYYEHUIO U COOMPAHUIO
ra3zoo0pa3HbIX BemecTB (BOAOPOJAa M KHCIOPOJA),
IIPUTOTOBJICHUIO  PAacCTBOPOB  C  ONPEAEIEHHOMU
MacCcoBOM  JI0J€d  pacTBOPEHHOIO  BEIIECTBA,
TUTAHUPOBATH u MIPOBONTH XUMHUYECKHE
9KCIIEPUMEHTBHl 0  pacro3HaBaHUIO  PacTBOPOB
mejaoYed W KUCJIOT C TOMOINBIO HWHAWKATOPOB

(;makmyc, penondranenH, METUIOPAHK U APYTHE)

2.7

IPOBOAMUTH Pacy€Thl MO YPaBHEHUIO XUMHYECKON

peaxiuu

ITo Teme: «llepuonuueckuii 3akoH u [lepronnueckas
cucteMa xumMuueckux anemeHToB JI. . Menaeneena.
CTpoeHneaToMOB. XUMHUYECKASACBSA3b.

OKI/ICHI/ITGHBHO-BOCCTaHOBI/ITeHBHIﬂepeaKHI/IH »

3.1

PACKPBIBATH CMBICII OCHOBHBIX XUMHWYCCKUX HOHATHH:
SAIpO aToma, SJEKTPOHHBIM CJIOW aToMa, aTOMHas
opOuTaNb, paaMyc aroMma, XHMHYECKas CBS3b,
MoJisipHasT M HEMNOJIsIpHasT KOBAJIEHTHAasl  CBS3b,
SJICKTPOOTPULATCIIbHOCTD, HOHHAas CBA3b, HOH,

KaTHuOH, aHUOH, CTCIICHb OKUCJIICHU

3.2

KJ'IaCCI/I(l)I/IHI/Ip0BaTBXI/IMI/I‘IeCKI/IGBJ'IeMeHTI)I

3.3

OTUCHIBATh U XapaKTepU30BaTh TaOIWUYHYIO (hopmy
[Iepronueckoi CHUCTEMBI XHMHYECKHX 3JIEMEHTOB:
pasnuyath MTOHSITUS «TJIaBHAA noArpymmna

(Arpynma)» u «mobounas noarpynmna (brpymma)y,




«MaJiple» U «OOJIBIIHE) MEprUoOabI

3.4

packpeiBaTh cmbici I[lepuoamyeckoro 3akona JI.M.
Menneneena: JIEMOHCTPHUPOBATh IMIOHUMAaHHE
MEPUOJNYECKON 3aBUCUMOCTU CBOMCTB XHMHYECKHUX
3JIEMEHTOB OT WX TojoxkeHus:i B llepmoamyeckoii

CHUCTEMC

3.5

COOTHOCHUTH OO0O3HAYECHHS, KOTOpBIE MMEIOTCS B
tabmuie «llepuomuueckas cucreMa XHUMHYECKUX
snemenToB J[.JI. MeHgeneeBay ¢  YHCIOBBIMU
XapaKTEePUCTUKAMU CTPOCHUS aTOMOB XHMMHUYECKHX
DJIEMEHTOB (COCTAaB W 3apsii sapa, oOIIee YHUCIo
3JIEKTPOHOB U PACHPEACIICHUE MX MO 3JIEKTPOHHBIM

CJI0SIM)

3.6

OonpeaciisitTb  CTCIICHb  OKUCJICHUA  3JICMCHTOB B

6I/IHapHI)IX COCINHCHHUAX

3.7

ONpEeNENATh BUJ XUMHUYECKOU CBs3U (KOBaJIEHTHAsI U

I/IOHHaSI) B HCOPraHMYCCKUX COCAUMHCHUAX

9 KIIACC

KoanposepsiemoropesyJibrara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI
0CBOEHNSI OCHOBHOI1 00pa30BaTe/IbHOM NPOrPaMMbl
OCHOBHOI0 00111er0 00pa30BaHUA

IIo Teme: «BGH_IGCTBO " XUMHYCCKad pCaKkus»

1.1

PacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHSATHUM:
pacTBop, JJEKTPOJIUTHI, HEAJIEKTPOJIUTHL,
AIEKTPOJIUTUYECKAs AUCCOLMALINS, PEAKIIUY HOHHOTO

oOMeHa, KaTaJu3aTop, XUMHYECKOE paBHOBECHE,

o0OpaTumble U HeoOpaTUMbIe peaxkuuu,
OKHCIIUTEIbHOBOCCTAHOBUTEIILHBIC peakuum,
OKHCITUTENb,  BOCCTAHOBUTENb,  OKHUCIEHHE M|
BOCCTAHOBJICHHE,  UIOTPONHsA,  aM(OTEPHOCTH,
XUMHUYecKass ~ CBA3b  (KOBaJIeHTHAs,  HOHHaf,
MeTaJUTHYecKas), KpPHUCTAJUTNIECKast pemiérka,

CIUIaBbI, CKOPOCTh XMMHUUECKON pEeaKINU




1.2

HUITIOCTPUPOBATH B3aMOCBA3b OCHOBHBIX
XUMHYSCKHUX ITOHSATHI 1 IMPUMCHATH O3TU ITOHATHA IIPHU

OIIMCaHUU BELIECTB U UX MPEBPALCHUN

1.3

COCTABJIATH ypaBHeHI/I}I 3H€KTpOHHTI/I‘IeCKOI>'I
JMCCOITMAIINH KHUCIIOT, IIeJI0YeH M COJICH, MOIHBIE M

COKpaIllEHHBIC YPABHEHUS peaKkIuii HOHHOTO 0OMeHa

1.4

PACKpPLIBATH CYIIHOCTDb OKHCJIHUTCIBbHO-
BOCCTaHOBHUTCIIbHBIX peaKuHﬁ IMOCpEACTBOM

COCTAaBJICHHS 3JICKTPOHHOT'O OanaHca 3TUX peaKHHﬁ

1.5

IIPOBOJUTH PACUYETHl II0 YPABHEHUIO XMMHYECKOU

peakiuu

ITo temam: «Hemetayibl W UX COEOUHEHUS» U

«MeTamibsl 1 uX COCAUHCHU A

2.1

XapaKkTepU30BaTh (omrCHIBATH) obmue u
CHGI_II/I(bI/I‘IeCKI/Ie XHUMHUYECKHE CBOMCTBA MNpOCThIX U
CIIO)KHBIX  BEIIECTB,  IOATBEPXKAAs  OIHCAHHE
IIpUMEpaMu MOJIEKYJISIDHBIX M HOHHBIX YpPaBHEHMM

COOTBETCTBYHOIINX XUMHUYCCKUX peaKuHﬁ

2.2

COCTaBJISITh YPAaBHEHUS peaKIUi, MOATBEPKIAOIINX
CyILIECTBOBAaHMUE  TE€HETHMUYECKOM  CBSI3M  MEXKIY

BCIIECTBAMHU PA3JIMYHEBIX KJIaCCOB

23

IIPOTrHO3UPOBATH CBOMCTBa BEIECTB B 3aBHCHMOCTH
oT nx CTPOCHUA, BO3MOXXHOCTH MMPOTCKAHU A

XUMHUYECKHUX MPEBPAIICHNUN B Pa3IMUHbIX YCIOBHIX

24

CIIEZIOBaTh TMpaBWJIaM TIOJBb30BAHUS XUMHYECKOM
MOCYION U JIabopaTOpPHBIM 000pPYIOBaHUEM, a TAKKe
npaBUiIaM OOPAIICHHUS C BEIECTBAMU B COOTBETCTBHUH
C UWHCTPYKIMSMHU IO BBHIMIOJHEHHUIO J1A00PATOPHBIX
XUMHYECKHX OIBITOB IO TIOJYYCHUIO U COOMPAHUIO
ra3o00pa3HbIX BEUIECTB (aMMHUAKa H YIIIEKUCIOTO

rasa)

2.5

IIPOBOJIUTH peakuuuy, IIOATBEPKJAOLINE
KAUeCTBCHHBIA  COCTaB  PA3JIMYHBIX  BEIIECTB!
pacro3HaBaTh ONBITHBIM IYTEM XJIOpUA-, OpOMUJ,

wonaua, KapOonar, d¢ocdar, CHIMKAT, Cylabdar,




TUAPOKCUAUOHEI, KaTHUOHBI dMMOHUNA, HOHBbI
HN3YUCHHBIX MECTAJIJIOB, NPUCYTCTBYIOIIUC B BOAHBIX

pacTBopax HEOPTraHUYECKUX BEIIECTB

ITo Teme: «Xumus 1 OKpyKarolas cpeaa»

3.1

PACKPBIBATH CMBICII OCHOBHBIX XUMHWYCCKUX MOHSTHH:

ITJIK BemmecTBa; KOppo3usi METAIIOB

3.2

MPUMEHATh OCHOBHBIC OINEpaIliid  MBICIUTEIHLHON
ACATCIbHOCTH — AaHaJIu3 W CHHTC3, CpaBHeHI/Ie,
000011eHNE, CHCTEMAaTH3alHIO, BBIABIIEHUE
HpI/I‘-II/IHHO-C.HeI[CTBGHHBIX CBH3€I>1 — AJId I/IBY‘-IGHI/IH
CBOWCTB  BEIIECTB W  XUMHYECKUX  PEaAKIUH;
GCTGCTBGHHOHaquBIG METOAbI IIO3HAHUA —
HaOJII0IeHNE, HU3MEpPEHHUE, MOJICIIUPOBAHUE,

IKCIIEPUMEHT (peabHbIA U MBICICHHBIN )




IMPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

8 KVIACC

Kon

IIpoBepsiembliidjieMeHTCOAEPKAHUS

1

HepBOHaLIa.]'II)HI)IeXI/IMI/I‘IeCKI/ICHOHHTI/IH

1.1

[Ipenmer xumMun. Ponp XMMUM B KM3HHM YeJlOBEKa. XUMHUS B CUCTEME HayK.
Tena " BelIeCTBA. duznueckrecBOICTBABEIIECTB.

AFpeFaTHOGCOCTOHHI/IeBCH_ICCTB

1.2

[NousTHe 0 MeTonax mo3HaHud B xuMuu. Uncrteie BemecTsa U cmecu. CriocoObl

pas3zaeneHus cMecen

1.3

ATOMBI U MOJICKYIJIBI. XuMudeckne dieMeHThl. CHMBOJBI XHUMHYECKHX

31eMeHTOB. [IpocThie U cloKHbIE BeECTBA. ATOMHO-MOJIEKYJISIPHOEYYEHUE

1.4

Xumudeckast ¢popmysa. BaleHTHOCTh aTOMOB XMMHYECKUX 3JIEMEHTOB. 3aKOH
IHOCTOAHCTBA coCTaBa BCIIICCTB. OTHOCHUTENBLHAsA aTOMHasA mMmacca.
OTtHocuTenbHAsIMOJIEKYIApHasiMacca. MaccoBasJOMIXUMHUECKOT0OAJIEMEHTa B

COCOIMHCHNN

1.5

KomnuectBo BemectBa. Monbs. MonsipHasg macca. B3anmocBsA3b KOJIMYECTBA,
MAacChI u 4yciia CTPYKTYPHBIX €IMHULI BEIIECTBA.

PacuérpimodopmynaMxuMruaecKuXcoeTMHCHUMA

1.6

@dusnyeckne W XMMUYECKUE SIBICHHSA. XUMHUYECKas peakuus M e€ MpU3HAKH.
3aKOH COXpaHEHHUsS MacChl BelIecTB. XUMUUeckne ypaBHeHus. Knaccudukanums

XUMUYECKHUX peakiuid (COeTMHEHUS, PA3JIOKEHUS, 3aMEIIICHUsI, 0OMEHA)

1.7

XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOW MOCYJIOM, C TpaBUJIaMHU
pabotel B mjaGopatopuu U nOpuémMamMu oOpamieHuss ¢ J1abopaTOpHBIM
obopymoBaHWEeM, H3yYCHHE UM ONHCaHWE (PU3WYECKUX CBOWCTB 00pa3IoB
HEOPraHWYECKUX BellecTB, HaOmiofeHue ¢u3ndeckux (IUIaBJICHHE BOCKA,
TasiHUE JIbJIa, PAaCTUpaHHE caxapa B CTYIKe, KUIIEHWE U KOHACHCALUsS BOJIbI) U
XUMUYECKHX  (TOpEeHHe  CBEYHM, NPOKATMBAHUE MEIHOW  IPOBOJIOKH,
B3aUMOJICICTBHE MeJla C KHUCIOTOW) SIBJICHWUH, HAONIOIEHWE W OIHUCAaHHE
NPU3HAKOB MPOTEKAHHMs] XHMMHUYECKHX peakuuil (pa3jokeHue caxapa,
B3aMMOJICIICTBHE CEPHON KUCIIOTHI C XJIOPHUIOM Oapus, pa3ioKeHue TuaIpoKCcruaa
veau(Il) mpu HarpeBaHwWH, B3aMMOJCHCTBHE >Kele3a C PaCTBOPOM COJH

meau(Il), m3yuenue cmocoOOB paszzieneHus cMeceld (C TOMOIIBI0 MarHuTa,




¢uIbTpOBaHMEe, BBIIAPUBAHUE, IUCTUIIALMSA, XpomaTtorpadus), MpOBEACHUE
OUYHCTKH ITOBapEHHOMN COJIM, HAOJIIOJEHNE U ONIMCAHNE PE3YJIbTATOB MIPOBEACHUS
OIIBITA, WIIIOCTPUPYIOILETO 3aKOH COXPAHEHHs MAacChl, CO3JaHUE MOZCIICH

MOJIEKYJI (IIIapOCTEP>KHEBBIX )

BaxnelmuenpencTaBuTeIMHEOPTraHUYECKUXBEILIECTB

2.1

Bo3nyx — cmeck razoB. CoctaB Bo3nyxa. Kuciopong — 3j€MEHT W IPOCTOE
BemiecTBo. HaxokneHue kuciopoaa B mpupoje, GU3HMUeCKHe U XUMUYECKHE
cBoricTtBa (peakmuu ropenus). Oxcupawl. [Ipumenenue kuciopona. CrocoObI
MOJIYYEHHU S KHCIIOpoaa B nabopaTtopuu u HNPOMBIIUIEHHOCTH.
Kpyrosoportkucinopoaa B MPUPOJIE. O30H -

AIOTPONHAIMOAN (PUKALUSKUCIOPO/Ia

2.2

TennoBoil 3¢ heKT XMMUYIECKON peakiiy, TEPMOXUMUYECKHUE YPaBHEHHS, dK30-
Y DHAOTEPMHUYECKUE peakuuu. TOMIMBO: yrojab U METaH. 3arpsi3HEHUE BO3yXa,

yCcUJIeHHE TapHUKOBOTO 3(h(ekra, pazpyiieHne 030HOBOTO €05

23

Bomopon — anmeMeHT m mpocToe BeriecTBO. HaxoxkIeHne BoIOpoaa B IPUPOJIE,
du3nueckne W XUMHYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOOBI MOTYYCHHUSI.

Kuciaote! u comm

24

MousipHbIii 00bEM Ta30B. Pacy€Thl 10 XMMHUYECKUM YpaBHEHUSIM

2.5

®dusznyeckue cBoiicTBa Bonabl. Boma kak  pactBopuTenb. PacTBOpHI.
HacmmeHHHe W HCHACBIIICHHBIC PACTBOPHI. PaCTBOpI/IMOCTb BCIIIECTB B BOJEC.
MaccoBass 1074 BellecTBa B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJIBI.
OcHoBanus. Ponb pacTBOpoB B mpHUpoJe U B KM3HU 4eloBeka. Kpyrosopor
BO/IbI B pupoe. 3arpsI3HEHUETTPUPOTHBIXBO/I. Oxpana u

OYHMCTKAIIPUPOIHBIXBO

2.6

Knaccudpukanuss nHeopranmdeckux coenuHeHuil. Oxcuapl. Knaccuduxarms
OKCHUJIOB: cosieoOpa3yroniue (OCHOBHBIC, KHCIOTHBIE, aM(oTepHbIE) u
Hecoseo0pasyromiye. Homenxknarypa OKCH/JIOB. duzuveckue u

XUMHYECKHECBONCTBAOKCHIOB. [loydeHneokcuioB

2.7

OcHoBanns. Kimaccudukanmss ocHOBaHWA: WIENOYM H  HEPACTBOPHUMBIC
OCHOBaHMSL. HomeHkitarypaocHOBaHHUMN. dusnueckue u

XHMHYECKHECBONCTBAaOCHOBaHM. [lomydyeHneocHOBaHMA

2.8

Kucnorel. Knaccudukanus xucnor. Homenknarypa kucinor. ®Pusmveckue u
XUMHYECKHE CBOMCTBA KHUCIOT. PsamaktuBHocTuMeTauioB H.H. bekerosa.

ITonyuyenuekucnor

2.9

Comu. Homenknatypa coneil. dusmueckne M XUMHUYECKUE CBOICTBa COJIEH.




ITonyuenuecosnei

2.10

I'enernueckas cBI3b MCKAY KiIaCCaMU HCOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMHYECKUN  SKCHEPUMEHT: KaueCTBEHHOE  OMpEeIeiICHUE  COACp>KaHUS
KHCIIOpOJla B BO3JyXe, MOJy4deHHe, coOupaHHe, paclo3HaBaHHE U H3Yy4YCHHE
CBOWCTB KHCIIOpOJia, HAOJIOICHNE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOIAOM H
yCIIOBUSI BOBHUKHOBEHHUS W MPEKpalleHUs] TOpeHus (moxapa), 03HaKOMIIEHHE C
oOpa3lilaMd OKCHUIOB ¥ OINHCAaHWE WX CBOWCTB, TMOJy4YeHHE, COOHMpaHue,
pacmo3HaBaHMEe M HW3yY€HHE CBOMCTB BOAOpoJa (ropeHue), B3auMOJEHCTBHE
Bogopoaa ¢ okcunoM meau(Il) (Bo3MOKHO HCTIOIB30BAHUE BUIACOMATEPUATIOB),
HaOmo/leHue 00pa3lioB BEIIECTB KOJWYECTBOM 1 MOJb, HCCIEJOBaHHE
OCOOCHHOCTEH pAacTBOpPEHHsI BEIIECTB C PA3IMYHOM  PaCTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OMNPEIETEHHOW MacCOBOM J10JI€l PacCTBOPEHHOIO
BEILIECTBA, B3aUMOJICMCTBUE BOABI C MeTaIaMd (HaTpUEM U KaJIbLIUEM)
(BO3MOXKHO HCIIOJIb30BaHHE BUAEOMATEpUAJIOB), OIpENEIeHHEe PAacTBOPOB
KHCIIOT W IIeJoYedl C TOMOIIbI0 HMHIUKATOPOB, HCCIIEJOBAaHHE OOpPa3IOB
HEOPraHMYECKHUX BEHIECTB PpA3JIMYHBIX KJIACCOB, HAOIIOJICHUE W3MEHEHHUS
OKpacKM HHJMKATOPOB B pacTBOpax KUCIOT ¢ IIeJo4ei, U3ydeHHe
B3aumoeicTBus okcuga meau(Il) ¢ pacTBopoM cepHOUl KHUCIOTHI, KHUCIOT C
MeTa/UIaMM, PEAKLUNA HEUTPAIU3aLUK, [TOJIy4eHUE HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHEHHWE OJHOIO0 MeTaula JpYyrMM W3 pacTBOpa COJIM, PpEIICHHE
AKCIIEPUMEHTANIbHBIX 337a4 Mo Teme «BaxHeHlmme Kiacchl HEOPTaHMYECKHUX

COCTUHEHUI

Ilepuoanueckuii 3akoH u [lepronnueckas cucTeMa XUMUYECKUX JIEMEHTOB
.. MenaeneeBa. CTpoeHrnearoMoB. XUMUYECKASICBA3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCIIBHBICPCAKIIU A

3.1

[lepBpie TOMBITKH KIACCU(UKAIMM XUMUYECKHX JJIeMEHTOB. l[loHaTne o
TPYIaxX CXOMHBIX 3JIEMEHTOB (IEJIOYHBIE W IIEIOYHO3EMEIbHBIC METAaJLIHI,
TaJoreHEI, WHEPTHBIE rasbl). DJIEeMEHTHI,

KOTOPBICOOpa3yroTaM(pOTEPHBICOKCH IBI M THIPOKCHUIBI

3.2

Ilepuonnueckuii 3akoH. [lepuognyeckas cucrema XumMudeckux 3yemeHToB J[. M.
Menneneesa. Koportkonepuognas u JUIMHHOIIEPUOJHAS bopmbI
Ilepuoauueckoit cucrembl xumuyeckux dnemeHtoB J.M. Menneneesa.
Ilepuonst m rpynmnbl. OU3NYECKU CMBICI HOPSAAKOBOIO HOMEpPA, HOMEPOB

nepuoja U rpymibl AJIEMEHTa
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Ctpoenune atroMoB. CoctaB aToMHbIX saep. M3oromnbl. DnekTponbl. CTpoeHue




ANIEKTPOHHBIX 000J0YeK aToMoB TepBbIX 20 XUMHYECKHX 3JIEMEHTOB
ITepuonnueckoit cuctembl J[.M. MenneneeBa. XapakTepucTUKa XUMHYECKOTO

AJIEMEHTA MO ero noyoxeHuo B [lepuoanyeckoii cucreme [I.M1. Menneneena

3.4

3aKOHOM€pHOCTI/I HU3MCHCHUA paJuyCa aToOMOB XHUMHYCCKUX BJIICMCHTOB,
METAJIMYECKUX M HEMETaNIMYeCKUX CBOMCTB MO TpyHmamM U MepHoaM.
3nauenue Ilepuogmueckoro 3akoHa u llepuoguueckoil CUCTEMbl XUMUYECKHX
BJIEMEHTOB JJIsl pa3BUTHSl Hayku W mpakTuku. .M. MenneneeB — y4€HbId U

rpakJ1aHuH

3.5

Xumuyeckasi cBsi3b. KoBaneHTHast (MOJSpHAas ¥ HEMOJSPHAs)  CBSI3b.

SHGKTpOOTpI/IHaTeJIBHOCTI) XHMHYECKHX 31eMeHTOB. MloHHas CBI3b

3.6

Crenenb okucieHus. OKUCIUTEIbHOBOCCTAHOBUTENbHBIE peakuuu. [Ipoueccs

OKHCJICHMS B BOcCTaHOBJICHHUA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

3.7

XUMHUECKUH HKCIEPHUMEHT: U3y4eHHe 0O0pa3loB BELIECTB METAIIOB U
HEMETAJUIOB, B3aWMOJAEWCTBHE THUIPOKCHIA LIMHKA C pPacTBOpPaMU KHUCJIOT H
niesouei, IpOBEJCHUE OMBITOB, WIUTIOCTPUPYIONIMX MPUMEPHI OKHCIUTEIBHO-

BOCCTAaHOBUTENBbHBIX peaKluil (TOpeHue, peakliuu pas3yIoKeHHs], COEITUHEHUS)

9 KVIACC

Kon

IIpoBepsiembliidjieMeHTCONEPKAHUS

BemecTBo n xumnueckas peakuus. [loBropenue

1.1

Ilepuonnueckuii 3akoH. [lepronnueckas cucteMa XUMUYECKUX 3jieMeHToB J1.1.
MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUHU CBOMWCTB
XUMHYECKUX DJIEMEHTOB TIEPBBIX TPEX TNEPUOAOB, KaJMsl, KaJIbLUi U HX
COEMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM 3JeMeHTOB B llepuomnueckoi

CUCTEMC U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BellecTBa: BHUJbl XUMHUYECKOW CBsI3U. THUNBI KPUCTAIIIMYECKHX
PEmETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTAUIMYECKOW PEHIETKH
U BUJa XUMUYeCKO# cBs3u. Kimaccudukamnust 1 HOMEHKJIaTypa HeOpraHHUeCKUX
BelIeCTB (MEXIyHApOaHas M TpUBHAIbHAsA). XUMUYECKHE CBOMCTBA BEILECTB,
OTHOCSIIMUXCA K  PA3iIMYHBIM  KjJaccaM HEOPraHWYEeCKHMX  COEAMHEHMH,

TCHCTUYCCKAs CBsA3b HCOPraHNYCCKUX BEIICCTB

1.3

Knaccudukanus XuMHUUEeCKUX peakIMii M0 pa3IuyHbIM IpHU3HaKaM (110 YUCTy U

COCTaBy Y4YacTBYIOIIMX B pEaKIUH BELIECTB, MO TemioBoMy 3¢ddekry, 1o




U3MEHEHHUIO CTEIEeHEN OKUCICHUSI XUMHYECKUX DJIEMCHTOB, I10 O6paTI/IMOCTI/I, 110
YYaCTHIO  KaTaJln3aropa). DK30- W OHIOTEPMHUYECKHE  PEaKIHH,

TCPMOXUMHNYCCKUC YPABHCHHUA. Ilonsarue o CKOpPOCTH XUMHYECKOM pcaknuuun

1.4

[Tonarue o0 oOpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX peakuusx. lloHsrtue o
TOMOTE€HHBIX U T€TePOreHHBIX peakiusax. [[oHITHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUAIOIIME HA CKOPOCTh XHMHYECKOH peakiuu U TOJIOKEHHUE

XUMHYCCKOI'0 paBHOBECHUSA

1.5

OKHUCIHUTENBHO-BOCCTAHOBUTEIBHBIE peakuuu, 3IEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHON  peakiuu.  CocTaBieHHWE  ypaBHEHUH
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKLIUNA C HCIOJb30BAaHUEM METOJA

AIIEKTPOHHOTO OanaHca

1.6

Teopust 3JIEKTPOIUTUUYECKON TUCCOLMAIMU. DJIEKTPOJUTHI U HEIJIEKTPOIUTHIL.
Karvonsl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IWYHBIMH BUAAMHU
xummudeckoi cBsi3u. CreneHpb auccoruanuu. CuiabHbIC U cladble AIEKTPOIIUTHI.
Peakiun moHHOro OOMeHa. YCIOBHS TMPOTEKAHUS PEAKIUid MOHHOTO OOMEHa,
IIOJIHBIE M COKpalllEHHbIE HOHHBIE ypaBHEHUs peakuuid. CBoilcTBa KHCIOT,
OCHOBaHMH W COJEH B CBETE TMPEACTABICHUH 00 DIEKTPOIUTHUCCKOM

nucconmanuu. KauectsenusiepeakiniHanonsl. [lonsitue o ruaponuseconeit

1.7

XUMUYECKUN SKCIIEPUMEHT: O3HAKOMIIEHHE C MOJEISIMHU KPUCTAIITHYECKUX
peIETOK HEOpPraHMYeCKHX BEIIECTB — METAIJIOB M HeMeTalsioB (rpadurta u
ajMasa), CJIOKHBIX BEIIECTB (XJIOpHJIa HATpPHsl), UCCIICIOBAHHE 3aBHCUMOCTH
CKOPOCTM XUMHUYECKOW peakUud OT BO3IACUCTBUS pa3IMYHBIX (HaKTOPOB;
UCCJIEIOBAHUE  DIJIEKTPONPOBOJHOCTH  PAacTBOPOB  BEIECTB,  Ipoliecca
JUCCOIMAIlMM  KHUCJIOT, wIeioYed U cojedl  (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB); TPOBEACHHUE OMNBITOB, MLIIOCTPUPYIOIIUX IPU3HAKU
NPOTEKaHUs PeaKkIMii HOHHOTro oOMeHa (oOpa3zoBaHME OcajKa, BBIACICHHE rasa,
o0pa3oBaHHE BOJbl); OIBITOB, WJUIIOCTPUPYIOUINX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTENIBHBIX pEaKIUil (rOpeHue, PeakiMuu pPas3IoKEHHs, COCIMHEHUS);
pacro3HaBaHNEe HEOPTaHWYECKUX BEIIECTB C MOMOIIBI0 KaueCTBEHHBIX PEaKIUil

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hewmeramnn u HUXCOCIUHCHUA

2.1

OOmass xapaktepuctuka rajaoreHoB. (OCOOCHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u Gu3nueckue CBOMCTBa MPOCTHIX
BEIIECTB — TaJOrN€HOB. XHMMHYECKHME CBOMCTBA HAa IIpUMEpe XJopa

(B3amMoOIeliCTBHE C MeETaUIaMH, HEMETaJJIaMH, IeIoYaMu). XJIOPOBOJIOPO/I.




ConsiHass KUCIIOTa, XMMUYECKUE CBOMCTBA, MOJIyYeHUE, MpuMeHenue. Jleiicteue
XJOpa M XJOpPOBOJOPOJAa Ha OpPraHu3M 4YeJIOBeKa. BakHeWmmexJopuapl u

MXHAX0XJICHUE B IPUPOIE

2.2

OOmast xapaktepucTuka 3i1eMeHToB VIA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIe cTerneHn okucieHus. CtpoeHue u (Gu3nueckue CBOKWCTBA
OPOCTBIX BEIIECTB — KHUCIOPOAA M Cepbl. AJUIOTPOMHBIE MOIUPHUKAIIH
KUCJIOpOJa U cepbl. XUMHUUYECKUE CBOWCTBa cepbl. CepoBOIOpPOJ, CTPOCHUE,
¢u3uueckue M XUMHUECKHE cBOicTBa. OKCHABI cepbl Kak MpPeCTaBUTENN
KHUCTIOTHBIX OKcHJIOB. CepHasi KHUCIIOTa, (GU3NYECKHE U XUMHUYECKHE CBOMCTBA
(oOmue Kak TPEACTaBUTENs Kilacca KUCIOT U crenuduueckue). XUMUIECKUE
peakuuu, Jekallye B OCHOBE IMPOMBIIIEHHOTO croco0a MOJIyYeHUsS CEpHOM
kucioTel. [Ipumenenne. Coiid CEepHOM KHUCIOTHI, KAYECTBEHHAs peaKius Ha
cynbdar-uoH. HaxoxaeHue cepsl M €€ COCIWHEHUN B MpUpone. XUMHUYECKOE
3arpsi3HEHUE OKpYXKarolled cpelbl COEAMHEHUSMU cepbl (KHCIOTHBIE IOXKIM,

3arpsi3HEHNE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MpeA0TBpAaIleHUs
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OO0mass xapakTepucThHka 3JeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCICHUS. A30T, pacpOCTpaHEHUE B MPUPOJIE,
bu3nUecKkue U XUMHUECKHe cBoMcTBa. KpyroBopoT azora B mpupojae. AMMHUAK,
ero (usnueckne W XMMHUYECKUE CBOMCTBA, MoiydeHue W npumeHenue. Conu
aMMOHUSI, UX (U3NYECKUE U XUMHUECKHUE CBOMCTBA, MpuMeHeHue. KauecTBenHas
peakiisi Ha MOHBl aMMOHHMs. A30THasi KUCIIOTa, €€ TModydeHue, pusnueckue u
XUMHYECKHE CcBOHcTBa (oOmIMe Kak TMpEeACTaBUTENs Kiacca KUCIOT U
cneuuuyeckue). lMcrnonb3oBaHMEe HUTPATOB U COJIEH aMMOHHUS B KauecTBe
MUHEPAIbHBIX YAOOpPeHUH. XHWMHUUYECKOE 3arps3HEHUE OKPYKAIOIICH Cpembl
COCANMHCHUAMHU a30Ta (KI/IC.HOTHBIG AO0XKIHU, 3arpsA3HCHHUC BO3AYyXad, IMOYBBI U

BOZI0OEMOB)
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®ocdop, amnorponHbie Moaudukanuu ¢ocpopa, puUzNYECKHe U XUMHUYECKHE
ceorictBa. Oxcun dochopa(V) u dochopras kuciaora, ¢(U3HIECKHE U
XUMUYECKHE CBOMCTBA, MOJIyYEHHUE. Hcnonb3oBanuedocaron B

KayeCTBEMUHEPAIbHBIXY100peHMI

2.5

OO6mas xapaktepuctuka symeMeHTOB I[VA-rpynmel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTCPHBIC CTCIICHU OKHCJICHUA. anepoz[, AJUIOTPOITHBIC
Moau(UKaIMKM, PacHpoCTpaHEHHWE B MpHUpone, (PU3MUEeCKHe U XUMHUYECKHe
cBoiictBa. Ancop6ius. KpyroBopot yraepoaa B mpupone. OKCHUIbI yriepoaa, ux

(bPIBI/I‘IeCKI/Ie N XHMHYCCKUC CBOﬁCTBa, HeﬁCTBHe Ha JXHBBIC OpraHU3MBI,




MOJTy4YeHUE U TPUMEHEHUE. DKOJIOTUYECKUE MPOOIEeMbI, CBSI3aHHBIC C OKCHIOM
yraepona(lV); rumore3a TI00QIBHOTO TOTEIUICHUS KJIMMAaTa; MapHUKOBBIN
addekt. YromapHas KUciaoTa U e€ coiu, uxX (PU3N4ecKre U XUMUIECKIE CBOKCTBA,
NoJydeHne u mpuMeHeHHe. KadecTBeHHas peaknus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIINIEHHOCTA M CEIbCKOM

X03gHCTBE

2.6

[lepBoHavanbHble MOHATHS 00 OPraHUYECKUX BEHIECTBAX KaK O COEJUHEHHSIX
yraepoaa (MeTaH, 9TaH, OSTWICH, alleTWJICH, 3TaHOJ, TJHIEPUH, YKCyCHas
kucnora). Mx coctaB um xumuueckoe ctpoeHue. [loHstue o Ouonoruyecku
BaXHBIX BEIIECTBAX: XKUPAX, OCIKaX, YIIeBOAaX — M UX POJIU B KU3HU YEIOBEKA.

MatepuanbHOEeAMHCTBOOPTaHMYECKUX U HEOPTaHUYECKUXCOeTUHEHU I

2.7

Kpemnnii, ero pusnyeckue n XMMHUYECKHE CBOMCTBA, MOJYUYCHUE U TPUMEHEHHE.
Coenunenus kpemHusi B mnpupone. OOmume mpeacraBieHuss 00 OKcHue
kpeMamsI(IV) n kpemHueBoil kuciore. CWIMKAThI, UX UCIOJIb30BAaHUE B OBITY,

MCOUIINHE, MMPOMBIIIJICHHOCTH. Baxnueiimue CTPOUTCIIBHBIC  MAaTCPpUAJIBI:

KepaMHUKa, CTEKIJIO, LIEMEHT, OeToH, JKeJIe300€TOH.
[Tpo61emMBIOE3011aCHOT OMCTIONB30BAHUACTPOUTEIBHBIXMATEPHAIIOB B
IIOBCEIHEBHOIKN3HU

2.8

XUMUYECKUN SKCIIEPUMEHT: H3y4eHHE 00pa3lloB HEOPraHWYeCKUX BEIIECTB,
CBOMCTB COJISHOM KHCIIOTBI; IIPOBEICHHUE KAYECTBEHHBIX PEaKIUM Ha XIIOPUJI-
MOHBl M HAONIOJCHHE NPHU3HAKOB HMX MPOTEKaHHUS; OIMbBIThL, OTpakarollue
¢u3nueckue U XMMHUYECKHE CBOMCTBA rajlor€HOB U UX COEAMHEHHH (BO3MOXKHO
HCIIOJIb30BaHUE BHUEOMATEPUAJIOB); O3HAKOMJIEHHE C oOOpa3laMu XJIOPHI0B
(raloreHuI0B); O3HAKOMJICHME C oOpasnamMu cepbl U €€ COCTUHEHUSMU
(BO3MOXXHO  HCITOJIb30BaHHWE BHEOMATEpHUANIOB); HAOIIOJCHHE Ipolecca
oOyriMBaHUsl caxapa IMOJ[ JACHCTBUEM KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI;
U3yuyeHHEe XMMHUYECKUX CBOMCTB pa30aBICHHOW CEPHOH KHUCIOTHI, IMPOBEICHHUE
KauyeCTBEHHOW peakuuu Ha cyiabdar-uoH u HaOMoJeHHE TNpuU3HaKa eé
NPOTEKaHUS; O3HAKOMJICHHE C (PU3MUYECKUMH CBOMCTBaMU a30Ta, (pocdopa u ux
COCMMHCHUN (BO3MOXKHO HCIIOJIB30BaHME BHIEOMATEPUATIOB), oOpas3namu
a30THBIX U (HochOpHBIX yHOOpeHUH; MmoxydeHue, cooupaHue, pacrno3HaBaHue U
U3Y4YCHHE CBOWCTB aMMHaKa; MpPOBEJACHHE KayeCTBEHHBIX pEakIui Ha HOH
aMmMOHUST W ¢ochaT-uOH M  H3yYCHHE MPU3HAKOB HUX IPOTEKaHUS,
B3aMMOJICCTBUE KOHIICHTPUPOBAHHOW a30THOM KHUCJIOTHI C MeAbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPHUANIOB); HM3YyYEHHE MOJEIEH KPUCTAIMYECKUX

peméTok anMasa, rpaduTta, QyiepeHa; 03HAKOMJICHHE ¢ TIPOIIECCOM acopOInu




PacTBOPEHHBIX BEILECTB aKTUBUPOBAHHBIM YITIEM M YCTPOWCTBOM IPOTUBOrasa;
NOJIy4eHue, COOMpaHue, paclo3HaBaHUE U U3y4EHHE CBOIMCTB YIJIEKUCIIOrO Ia3a;
NPOBE/ICHUE KaUeCTBEHHBIX PEaKIMii Ha KapOOHAT- U CHIIMKAT-UOHBI U U3y4CHHE
IIPU3HAKOB HX IPOTEKAHMs; O3HAKOMIICHHE C NPOAYKIMEH CHJIMKaTHON
IIPOMBILUIEHHOCTH; PEILIEHUE YKCIIEPUMEHTAIIBHBIX 33J1a4 110 TeMe «BaxHenmue

HEMCTAJIJIBI U UX COCAUHCHU S

MeTamis 1 HUXCOCANHCHHUA

3.1

OO61mas xapakTepuCcTHKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB Ha OCHOBAaHUU X
nosnoxenuss B Ilepuoguueckoil cucreMe Xumudeckux anemeHtos [[.M.
MenneneeBa u cTpoeHust arToMoB. CTpoeHre MeTaioB. MeTainyeckast CBSI3b U
METAJJIMYECKasl ~ KpUCTAUIMYECKass  pPElETKA.  DJIEKTPOXMMMUYECKUH sl

HanpsHKEHUH METAILIIOB
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®dusnyeckue U XMMHUUYECKHE CBOMCTBA MeTayioB. OOmue crocoObl MOTydeHHs
METAJIJIIOB. HOH}ITI/IG (0] KOppO3I/II/I METaJJIOB, OCHOBHBIC CHOCOGBI 3allIUTHI UX OT
koppo3un. CruiaBsl (CTallb, YyT'YH, TIOPATIOMUHUN, OPOH3a) U UX TPUMEHEHUE B

OBITY M TPOMBIIICHHOCTH
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[[{emounble MeTayIbl: TNoJIOkEeHUE B Ilepronnueckoll cucTeMe XUMHUYECKHX
anemenToB /.M. MeHaeneeBa; CTpoeHME MX aTOMOB; HaxO0XXJAEHUE B MPHUPOJIE.
®dusnyeckue U XUMHYECKUE CBOWCTBA (Ha MpuMepe HaTpus u Kanus). OKCUIbl U
TUAPOKCUABl  HAaTpus W Kanus.  [IpuMeHEHHEelEeIOYHbIXMETAIIOB U

UXCOEOUHEHUN
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Illenouyno3eMenpHbIE  METAUIBI MAarHAM W KajblUi:  IIOJIOKCHHE B
IIepuoanueckoii cucreme xuMuueckux aemeHTos /[ M. MenneneeBa; crpoenue
MX aTOMOB; HaxoXXJAeHue B mpupoje. Pu3nMvyeckne U XUMHUYECKHE CBOWCTBA
MarHusi U Kalblus. BaxkHeWmme COeIUHEHHS Kaiblus (OKCHMA, THAPOKCHI,

conn). XKECTKOCTHBOIBI M CIOCOOBICEYCTPAHCHUS

3.5

Amomunuii: nonoxenue B [lepuoanueckoi cucreme XuMudeckux 3yeMenToB J1.1.
MenpeneeBa; CTpoeHHE aTroMa; HaxoXjaAeHue B mnpupoge. Duznueckue u
XUMHYECKHUE CBOMCTBA aTFOMUHHS. AM(OTEPHBIE CBONCTBA OKCHUA M THAPOKCHIA

AJITOMUHUA

3.6

Kenezo: nonoxenne B Ilepuoanueckoil cucreMe xumMuueckux snemento J[.U.
MeHneneeBa; CTpPOCHME aToOMa; HAaXOXIEHHE B mpupone. Duzndeckue u
XUMHUYECKHE CBOWcTBa xkeneza. Oxkcuppl, ruapokcuasl u comu sxenesa(ll) u

xene3a(Ill), ux cocras, CBOMCTBA U MTOTyUCHUE

3.7

XUMUYECKUH SKCIIEPUMEHT: O3HAKOMJIEHHE ¢ o0pa3liaMu METaJJIOB U CIUIaBOB,




uX (U3NYECKUMHU CBOWCTBAMH; HW3YYCHHE PE3YJIBTaTOB KOPPO3UHU METAJIOB
(BO3MOXHO HCITOI30BaHUE BUICOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOICHCTBHS
OKCHJA KaJubllUsi W HATPUS C BOAOM  (BO3MOXXKHO  HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB); MCCIIEIOBAaHNE CBOMCTB MKECTKOM BOJABI; Mpoliecca ropeHus
xKeleza B KUCIOpoie (BO3MOKHO MCTIOIB30BAaHUE BUICOMATEPUAIIOB); TPU3HAKOB
MPOTEKaHUs KAaueCTBEHHBIX peakUuid Ha HOHBI (MarHus, KaiblHs, aJIOMUHUS,
nunka, sxene3a(ll) u xeneza(Ill), menu(1l); HaGnrOAeHNE U OMKCAHKE MPOIIECCOB
OKpalllMBaHUs IUIAMEHW MOHAMU HaTpus, Kalius U Kajdblus (BO3MOXKHO
UCTIONIb30BaHUE BHJICOMATEPHATIOB); HCCIEAOBaHHE aM(OTEPHBIX CBOWCTB
TUAPOKCUAA ANIOMHUHHS W TUIPOKCHUIA LIMHKA; pelIeHHEe 3KCIEepUMEHTAIbHBIX

3aJ1a4 110 TeMe «BakHenire MeTaljIbl U UX COSIUHEHU

XuMHA U OKpyXkarolascpena

4.1

HoBeie marepuansl u TexHonoruu. BemiecTtBa M Marepualibl B TOBCEIHEBHOU
JKA3HU 4eJoBeKa. XUMHS U 3710poBbe. be3onacHoe MCnosib30BaHUE BEIIECTB U
XUMHUYECKHX peakiuii B ObiTy. [lepBasmnomMombnpuXuMUYeCKUX0XKOrax U

OTpaBJICHUAX

4.2

OCHOBBI PKOJIOTMYECKOM TPAMOTHOCTH. XUMHUYECKOE 3arpA3HEHUE OKPYKaroIen
cpeast ITIK. Ponp Xxumum B pemieHuu sKojorHueckux mpobnem. Ilpupoansie
WCTOYHHKHU YTIEBOAOPOAOB (Yyrojib, NMPHUPOAHBIA ra3, HE(PTH), MPOAYKTHI HX

nepepabdoTKU, UX POJIb B OBITY U IPOMBIIIICHHOCTH

4.3

XUMUYECKUHN SKCIEPUMEHT: U3ydeHHe 00pa3lioB MaTepHalIoB (CTEKIIO, CIUIaBbI

METAJIJIOB, TOJINMEPHBIE MaTEPUAIIbI)




IMPOBEPAEMBIE HA OI'D 10 XUMHUHU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOTPAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

KoanposepsiemororpedoBanus

IIpoBepsiemble TPeOGOBaAHNS K PEeAMETHBIM
pe3yjabTaTaMm 6a30BOro ypoBHsI OCBOEHHUS
OCHOBHOI 00pa30BaTeJIbHOI MPOrpaMMbl
OCHOBHOI'0 00111er0 00pa30BaHUS HA OCHOBE
droc

IIpencrasnenue:

1.1

0 II03HABAaE€MOCTH SIBJICHUU npupoabl, MOHUMAHUC
OOBEKTUBHOM 3HAYUMOCTH OCHOB XHMHYECKOM
HayKH KakK 00JIacTh COBPEMEHHOTO €CTECTBO3HAHMSI,
KOMITOHEHTa OOIIeH KyJIbTYphl M TPAKTUYECKON
ACATCIIbBHOCTHU YCJIIOBCKA B YCJIIOBUAX COBPCMCHHOI'O
o0miecTBa; MOHMMAaHUE MECTa XUMHUU CPelu JIPYrux

CCTCCTBCHHBIX HAYK

1.2

O HAay4YHBIX METOJaX TIO3HAaHUA, B TOM YHUCIE
OKCIICPUMEHTAIBHBIX W TEOPETHUECKHX METOoJIax
WCCIEAOBAHUSl BEIIECTB W M3YUYECHUS] XUMHUYECKUX
peakmuii; yMEHHWE HCMOJb30BaTh MOJACIU IS

OOBSICHEHUS] CTPOCHHSI aTOMOB M MOJICKYJT

1.3

o cdepax npodecCHOHATBHOW  ACSITENHLHOCTH,
CBSI3aHHBIX C  XHMHEM W COBPEMEHHBIMHU
TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JOCTH)KEHHUSIX
XUMHAYECKOM HayKH, 4TO IO3BOJMT OOydaroIIMMCS
paccMaTpuBaTh XUMHIO Kak cdepy cBoel Oymyrien
npodeCCUOHANBHON ~ JEATEIbHOCTH M CHAENaTh
OCO3HAHHBIM BBIOOpP XHMHUH Kak NPO(GUIHLHOTO
IpeaMeTa MpU IEepexofe Ha YPOBEHb CPEIHEro

o01iero oopazoBaHUs

Brnanenue cucremoil XMMUYECKUX 3HAHUU U YMEHHE
MPUMEHATh CUCTEMY XUMHWYECKHX 3HAHUH, KOTOpas

BKJIIOYACT:

2.1

BOKHEUIINE XUMHUYECKHE IIOHATHUA: XUMHUYECKHUU




2JIEMEHT, aToOM, MOJIEKYJIa, BELIECTBO, IIPOCTOE H
CJIOKHOE BELIECTBO, OJHOPOAHAS W HEOAHOPOIHAs
CMECh, OTHOCHUTEIbHBIE aTOMHAs M MOJIEKYJspHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHas
Macca, MOJSPHBIA  00BEM, OKCHI, KHCJIOTa,
OCHOBaHUWE, COJIb (CpemHsisl), XMMHYECKas PEaKIus,
pEaKIMM  COEIMHEHMs, PEAKLUUU  Pas3lIoKEHUs,
peakiuu 3aMelleHHs, peakuuu oOMeHa, TEeIIOBOM
3pQeKT peakuuu, 5K30- U  DIHIOTEPMHUYECCKHE
peakuuu, pacTBOp, MaccoBas JOJS XUMHYECKOIO
2JIEMEHTa B  COEOUHEHMHU, MaccoBasg JOIs W
MIPOLIEHTHAs] KOHLEHTPALKs BEIECTBA B PacTBOPE,
SAIpO aTOMa, DJIEKTPOHHBIM CJIOW aToMa, aTOMHas
opbutanp, paguyc aToMa, BaJEHTHOCTb, CTEMEHb
OKHCJICHHUS, XUMHYECKas CBSI3b,
ANEKTPOOTPULIATENBLHOCTD, MOJSPHAs M HENOJIsIpHas
KOBQJICHTHAsl CBSI3b, MOHHAS CBSI3b, METAJUINYECKAs
CBSI3b, KpUCTAJUTMYECKAs pelIéTKa (aTOMHasi, HIOHHAs,
METAJUIMYECKasl, MOJIEKYJspHasi), MOH, KaTHOH,
AHUOH, JNEKTPOJIAT u HEDJIEKTPOJINT,
ANIEKTPOIIUTUYECKAs AUCCOLMALIUS, PEAKIIMM HOHHOTO
oOMeHa, OKHUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE
pEaKIMH, OKHCIUTEIb U BOCCTAHOBUTENb, OKUCIICHUE
U BOCCTaHOBJIEHHE,  D3JEKTPOJIM3, XHMHUYECKOE
paBHOBecHe, OOpaTHMble W HEOOpaTHMbIE pEaKIuH,
CKOPOCTh XMMHUYECKON peakiuu, karamuzarop, [1/K,

KOppPO3Usl METAJUIOB, CILJIaBbI

OCHOBOIIOJIararomue 3aKOHBI XHUMUH! 3aKOH

COXpaHEHUs Macchl, nepuoanueckuii 3axoH J[.U.

22 MengeneeBa, 3aKOH IIOCTOSHCTBA COCTaBa, 3aKOH
ABorazipo

)3 TEOPUH XUMHUHU: aTOMHO-MOJICKYJIIpHAs TEOpHs,

. TEOpUS JIEKTPOJUTHUECKON JTUCCOLHUAIUN

; Brnanenue ocHOBaMM XUMHYECKOH TPaMOTHOCTH,

BKJTFOYAIOIIIE




3.1

YMCHUC IMpaBUJILHO HUCIIOJIB30BATh HN3YUCHHBIC
BEIIIECTBA U MaTepHajbl (B TOM YHCIE MUHEPAIbHBIC
y;[06peHH;1, METaJJIbI n CIIJIaBHI, IMPOAYKTBI
nepepaboTKu HPUPOTHBIX HCTOYHHUKOB
YII€BOAOPOAOB (YIJis, IPUPOJHOTO Ta3a, He(TH) B
OBITy, CEIbCKOM XO3SICTBE, Ha MPOM3BOJACTBE M
INOHUMAHHUEC 3HAYCHUA KUPOB, 6€J'IKOB, YIJI€eBOJA0B
IJISl OpraHu3Ma 4eJoBeKa; yMEHHE IPOTHO3UPOBATH
BJIMAHHUC BCIICCTB M XHUMHYCCKUX TIIPOLIECCOB Ha

OpraHM3M YeJOBEKa MU OKPYXKAIOIIYI0 MPHUPOJHYIO

cpeny

3.2

YMCHUC HHTCIPUPOBATH XUMHUYCCKUC 3HAHUA CO

3HAHUSAMHU JPYTUX Y4EOHBIX MPEAMETOB

3.3

HalM4ue  ombiTa  paboThl € pa3iUYHBIMHU
UCTOYHMKAMU HMH(pOpMAIMM MO0 XUMUU (HaydHas U
HaY4HO-TIOMYJISIpHAst JHUTEpaTypa, CIIOBApH,

CIIPaBOYHMKH, UHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTUBHO OIICHUBATh HH()OpPMAIHIO O
BEIIECTBAX, WX TMPEBPAICHUSAX U MPAKTHYECKOM
NPUMEHCHHH W YMEHUE UCIONIb30BaTh €& Juid

peICHUA y‘le6H0-H03HaBaTeJ'II)HI)IX 3aaa4

Brnanenne ocHOBaMM MOHSATUHHOIO anmnapara H
CHMBOJIMYECKOT'O S3bIKa XHMHH IS COCTABIICHMS
dbopMyll HEOPTaHWYECKUX BEIIECTB, YpPaBHECHHIA
XMMHYECKUX PpEaKUUid; OCHOBAMHU XHUMHUYECKOU

HomeHkatypsl (IUPAC u TpuBHanbHOi)

YMmenune 06’[:$ICH$ITI> CBsA3b IIOJIOKCHHS JJICMCHTA B
[Tepuonuueckoi cuUcTEME C YHCJIOBBIMU
XAaPaAKTCPUCTHUKAMU CTPOCHUSA ATOMOB XHUMHUUYCCKHUX
9JIEMEHTOB (COCTaB W 3apsija sapa, OOINee YHCIIo
ANIEKTPOHOB), paclpeeicHHeM JJICKTPOHOB IO
SHEPreTUUYECKUM YPOBHSIM AaTOMOB TMEPBBIX TPEX

NepruoaoB, Kajiud U KaJIbLUA

[IpeacraBinenne o MNEPUOJUYECKON 3aBUCUMOCTH

CBOMCTB XMMHUYECKHUX D3JIEMEHTOB (pajuyc aToma,




ANEKTPOOTPHUIIATETILHOCTE), TPOCTBIX M  CIIOKHBIX
BEILIECTB oT IIOJIOKEHUSA 3JIEMEHTOB B
[Mepuogndeckoii cucremMe (B MallbIX TEpUOAAX H

[NIaBHBIX MOATPYNNax) M 3JEKTPOHHOTO CTPOCHHUS

aToma
7 YMeHueknaccuumpoBarh:
7.1 XUMHYECKUEDIEMEHTHI
7.2 HEOPraHUYECKHEBEIIECTBA
7.3 XUMHUYECKHEepEaKun
8 YMeHueonpeaensiTh:
g1 BAJICHTHOCTh W CTEMCHb OKHUCJICHHUS XUMHUYECKHUX
' AJIEMEHTOB, 3apsi/l HOHA
22 BUJ XUMHUYECKOM CBSI3M U THUIl KPUCTAIUIMYECKOU
' CTPYKTYPBI B COCTMHEHHSIX
¢3 XapakTep cpeapl B BOJMHBIX pPacTBOpax BEIIECTB
. (KucnoT, OCHOBAHUM)
8.4 OKHUCIIUTENIh U1 BOCCTAHOBHUTEH
9 YMeHue XapaKTEepPU30BaTh buznyeckue u
XMMHYECKHE CBOMCTBA:
MPOCTBIX BEMIECTB (KHUCIOPOJ, O30H, BOJOPO,
91 rpaduT, aamas, KpeMHUH, a30T, dhocdop, cepa, XJop,
' HAaTpUM, KaJui, Mar"Hui, KaJbLHi, aJrOMUHHUI,
KEIe30)
CIIOXHBIX BEIIECTB, B TOM YHCIE UX BOJIHBIX
pacTBopoB  (BOJa,  aMMHaK,  XJOPOBOAOPO,
CEPOBOJIOPO, OKCHUIBI M THAPOKCHIBI METALIOB [—
97 ITA rpynn, anromunust, meau (II), munaka, xenesza (11
' u III), okcuapr yramepona (II u 1V), xpemuus (IV),
azota u ¢ochopa (Il u V), ceper (IV u VI),
CEpHHCTas, CepHasi, a30TUCTas, a30THas, ochopHas,
YroJIbHASI, KPEMHUEBASI KUCIOTA U MX COJIH)
MPOTHO3UPOBATh M  XapaKTepU30BaTh CBOWCTBA
9.3 BEIIIECTB B 3aBUCUMOCTU OT UX COCTaBa U CTPOCHHS,

NPpUMCHCHUC BCIICCTB B 3aBUCUMOCTH OT HX




CBOI>'ICTB, BO3MOXHOCTb IMPOTCKAHUA XUMHUUYCCKUX

MIPEBPALICHUI B PA3TUYHBIX YCIOBUSAX

10

VMeHne cocTaBiISITh MOJICKYJIAPHBIE W HWOHHBIC

YPaBHEHUs peaKklivii, B TOM YHUCJIE:

10.1

peaKIMinOHHOT000MEHa

10.2

OKI/ICJ'II/ITG.HBHO-BOCCTaHOBI/ITe.HBHBIXpeaKI_II/II‘/JI

10.3

UIITIOCTPUPYIOIIUX XAMUYECKHE CBOMCTBA
M3y4YEHHBIX KJIAcCOB  (TPYII) HEOPraHUYECKUX

BCIICCTB

10.4

MMOATBCPKAAIOIINUX ICHCTUYCCKYIO B3aMMOCB3b

MCKAY HUMU

11

YMEHUEBBIUUCIITH (TPOBOAUTHPACUETHI):

11.1

OTHOCHUTEIIbHYIO MOJIEKYJISIPHYIO ¥ MOJISIPHYIO MacChl
BEILECTB, MACCOBYIO JOJII0 XUMUYECKOIO DJIEMEHTA B

COCINHCHNU

11.2

MacCCOBYIO JOJIIO BCIICCTBA B paCTBOPC,

11.3

KOJIMYCCTBO BCHICCTBA U €0 Maccy, 00BEM Ta30B

11.4

[0 ypaBHEHUSM XMUMHYECKHX PEaKIuil U HaXOIUTh
KOJIMYECTBO BEIIeCcTBa, 00BEM M Maccy pearcHTOB

WJIH MIPOJTYKTOB PeaKuu

12

Bnanenue (3HaHHEOCHOB):

12.1

OCHOBHBIMM ~ METOJAMHM  HAY4YHOIO  ITO3HAHUS
(mabnronenue, U3MEpeHue, AKCIIEPUMEHT,
MOJIETUPOBAaHUE) TpPU HU3YYEHUU BEUIECTB W
XUMHYECKHUX SIBIICHUH; yMeHUEe CQOpMyIUpOBAThH

npo0sIeMy U MPEASIOKUTD MYTH €€ pelIeHus

12.2

0e30omacHOil paboOThl ¢ XMMHUYECKMMH BEIIeCTBAMH,
XUMUYECKON IIOCYy 101 u 1a00paTOPHBIM

o0opyIoBaHUEM

12.3

npaBujiaMu 0€30MMacHOr0 OOpaIleHHs ¢ BEIIECTBAMH,
I/ICHOHB3yeMBIMI/I B HOBCGHHGBHOﬁ KH3HU,
MpaBUjiaMd  TIOBEACHUS B IEMIX  cOepekeHUs
3I0pPOBbSI M OKPYXKAIOWIEW MPUPOAHOU CpPEIBbI;

MOHMMaHue Bpena (OMacHOCTH) BO3JICUCTBHUS Ha




KUBBIE  OpPraHU3Mbl  OMNPENEIEHHBIX  BELIECTB,
CHIOCOOOB yYMEHBILIEHUS W MPEeNOTBPALICHUS HX

BPEIHOTO BO3JICVCTBUS

13

Hanuuue MPAKTUYCCKUX HABBIKOB IUIAHUPOBAHUA U
OCYIICCTBIICHUA (01 (571§%:0)11170.€ XHUMHUYCCKUX

AKCIEPUMEHTOB:

13.1

U3yuyeHHEe U OmNHMcaHhe (PU3MUECKUX CBOWCTB
BEUIECTB; O3HAaKOMJIEHHE C  (U3MYECKUMH U
XUMHYECKUMHU SIBJICHUSIMU; OIIBITHI,
WJUTFOCTPUPYIOLINE MIPU3HAKU MIPOTEKAHUsA

XUMHYECKUX PEaKIUi

13.2

U3y4eHHEeCII0co00Bpa3aeIeHusIcMece i

13.3

MOJIy4eHUE KHCIIOpOJa W HW3YYCHHE €ro CBOWCTB;
MOJTyYeHHE BOJOpPOJIa M M3YyYCHHE €ro CBOWCTB;
MOJIyYeHUE YIJIEKUCIIOTO Ta3a W H3y4yeHUe €ro
CBOWCTB; TMOJYYCHHE aMMHaka W U3YYCHHE €ro

CBOICTB

13.4

MPUTOTOBIICHHE  PAacTBOPOB  C  OMNpPEIEIEHHOU

MacCOBOH J0JI€H PACTBOPEHHOIO BEILIECTBA

13.5

NPUMEHEHHE MHIUKATOPOB (JIAKMyca, METHJIOpaHXa
u (Qenondramenna) IS OMpeneNCHUs XapakTepa

Cpedbl B paCTBOpaxX KHUCIIOT U LIET0YEH

13.6

UCCIIEN0BAaHUE U ONMCAHHE CBOMCTB HEOPraHMYECKUX
BEIIIECTB pa3IMUHBIX KJIaCCOB; U3y4eHHE
B3aUMOJEUCTBUS KHUCIOT € MeETaUlaMM, OKCHIaMH
METAJIOB, PpPAacTBOPUMBIMH U  HEPacCTBOPHUMBIMU
OCHOBaHMSIMHU, COJISIMHU; IOJIyYEHHUE HEPACTBOPUMBIX
OCHOBaHUI; BEITECHEHHE OJIHOTO MeTalljia IPYyruM U3
pacTBopa COoJIM; UCClIe0oBaHUE aM(OTEPHBIX CBOICTB

THAPOKCHJIOB aJTIOMUHHMS M IIMHKA

13.7

pelIEHHE SKCIEPUMEHTAJIbHBIX 3a/ad 10 TeMaM:
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX COCAUHEHUI;
«INEKTPOIUTHYECKAs Tuccolranusy; «BaxHenmme
HEMeTalllIbl M HUX COeOUHEHHus», «BaxHenue

METaJIbl U UX COCIAHUHCHUS)




13.8

XUMHYECKHE OKCIEPUMEHTBI, HWIUIIOCTPUPYIOIIHE
MPU3HAKK TMPOTEKAHMS PEaKIUi HOHHOTO OOMEHa;
KAueCTBEHHBIC pEaKIUU Ha TPUCYTCTBYIOIIUE B
BOJHBIX PACTBOpax WOHBL XJIOPHI-, OpOMHJI-,
nomua-, cynedar-, gocdar-, kapOOHAT-, CUIHKAT-
AQHUOHBI, THAPOKCHUJI-MOHBI, KATHOHBI aMMOHWUSI,
MarHus, Kajabllus, allOMUHUS, Kemesa (2+) u xkenesa

(3+), memu (2+), nuHKA

14

Vwmenue:

14.1

MPEJICTaBIATh PE3YJIbTAThl IKCIEPUMEHTa B (hopme
BBIBOJIOB, JOKA3aTENbCTB, TPahUKOB M TaOIHUIl H

BBIABJISITh OMIIUPUYCCKHUE 3aKOHOMCPHOCTH

14.2

yCTaHABIIMBATh CBSI3U MEXTy pearbpHO
HAOMIOAAEMBIMH ~ XUMHUYECKUMH  SIBJICHUAMU U
IpOLECCaMH,  NPOUCXOMAIIMMH B  Makpo- U
MHUKPOMHUpE, OOBSACHATH MPUYUHBI MHOT000pa3us

BEILIECTB




INEPEYEHDB 2JIEMEHTOB COILEP KAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2OK3AMEHE 110 XUMHNHU

Kon

IIpoBepsiembliidjIeMeHTCONEPKAHUS

1

HepBOHaLIa.]'II)HI)IeXI/IMI/I‘IeCKI/ICHOHHTI/IH

1.1

Uucrele BemecTBa U cMec. CrocoObl pa3ielieHus: cMecei

1.2

ATOMBI H MOJICKYJIBI. Xumudeckue d3yeMeHThl. CHMBOJBI  XHMHYECKHX

3JICMCHTOB. HpOCTI)Ie " CJIOXKHBIC BEIICCTBA.

1.3

Xumuyeckass ¢opmyna. BaleHTHOCTP aTOMOB XHMHUYECKHUX 3JIEMEHTOB.

CTeneHprOKUCICHUA

1.4

3aKOH TIOCTOSHCTBAa COCTaBa BCIICCTB. OrHocuTenpbHas aToMHAs Macca.
OTHOCHUTENLHAS MOJICKYJIsIpHasd mMacca. MaccoBas J0J1 XUMHYCECKOT'0 3JICMCHTA

B COCIMHCHUN

1.5

KomnuectBo BemiectBa. Monbs. MonsipHass macca. MossipHbIE 00bEM Ta30B.

BzanmocBs3b KOJIMYCCTBA, MAaCChl U YUCJIa CTPYKTYPHBIX €IUHUII BEIICCTBA

1.6

dusznyeckre M XUMUUYECKHE SBIICHHSI. XUMUUECKas pCaKkuusa u eé IIPpHU3HAKU.

3aKOHCOXpaHEHUSIMACCHIBEUIECTB. XUMUYECKUEYPAaBHEHUS

Ilepuonnueckuii 3akoH u Ilepronnueckas cuCTEMa XUMHYECKHX SJIEMEHTOB

J.M. MenneneeBa. CTpoeHUEaTOMOB

2.1

IIepuoanueckuit 3akoH. Ilepuonnueckas cucrema XuMHIECKUX aemMeHToB [.1.
MenneneeBa. [lepuoasl u rpynmbsl. @U3HYECKH CMBICI TOPSIKOBOrO HOMEDA,

HOMCPOB IICpUOJa U TPYHIIIbI 3JICMCHTA

2.2

Crpoenue aromoB. CoctaB aToMHbIX siaep. M3orombl. Dnextponbl. CTpoeHue
NIEKTPOHHBIX 000I04eK aTOMOB MepBbIX 20 XMMHUYECKMX DJIEMEHTOB

[Iepuonnueckont cucremsl .. Menneneena

23

3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMUUYECKHX 3JIEMEHTOB MEPBBIX TPEX
NEepUOOB, Kalus, Kajublus (paguyca aTOMOB, OAJIEKTPOOTPHUIATEIBLHOCTH,
METAUIMYECKUX M HEMETAaUIMYEeCKUX CBOMCTB) M HMX COEAUHEHUH B
COOTBETCTBUM C TIOJOKE€HUEM »3ieMeHToB B Ilepuogmueckoit cucteme u

CTPOCHUCM UX aTOMOB

CtpoeHueseniecTra

3.1

Xumuyeckasi cBsizb. KoBaneHTHast (moyiipHass M HEMOJIApHAsi)  CBSI3b.
DNEKTPOOTPULIATEILHOCTh ~ XUMHUYECKMX  3JeMeHTOB.  MoHHas  CBs3b.

MeTananueckasacBs3b




3.2

Tunel KpUCTAIMYECKUX PEIIETOK (aTOMHAasi, WMOHHAs, MeETaUIMYecKas),
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKON PEIIETKH M BHUAA

XAMHUYECKON CBA3U

Baxwueiimune mnpeacTaBUTENM HEOPraHWUYECKUMX BewlecTB. Hemeramwibl U ux

COCAMHCHUS. Meramns u HUXCOCOUHCHUA

4.1

Knaccugukanuss ¥ HOMEHKIATypa HEOPTraHMYECKHX COEIWHEHHA: OKCHIOB
(coneobpazyromue: OCHOBHEIE, KHCIIOTHEIE, amdoTepHbIe) u
HECO0JICOOpa3yrolie; OCHOBaHWHM (IIETOYM W HEPACTBOPUMEBIE OCHOBAHMS);
KUCTOT  (KUCIIOpOACOAepk alue ¢ OCCKUCIOPOAHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIEH (CPEAHUX W KUCITBIX )

4.2

dusznyeckue W XHMHYSCKHE CBOMCTBa IMPOCTBIX  BCUICCTB-HEMETAJIJIOB!

BOJIOPO/JIA, XJIOpa, KUCIOPO/a, Cephl, a30Ta, Gpocdopa, yriepoaa, KpEMHHS

4.3

duznyueckre M XUMHUYSCKHE CBOMCTBaA MpOCThIX BCHICCTB-MCTAJIJIOB: JINTHA,
HaTpu, Kajiusd, Mar”Hus )48 KajJablus, AJIFOMHHUA, KEie3a.

DIIEKTPOXUMUYECKUUPSATHANPSHKEHUMMETAIIIOB

4.4

®uU3NYeCKue U XUMUYECKHE CBOMCTBAa BOJOPOAHBIX COCAMHEHUM HEMETAIIOB:

XJIOPOBOAOPOJA, CEPOBOAOPOJA, AMMHUAKA

4.5

Ou3nyecKkue W XUMHUYECKHE CBOMCTBAa OKCHIOB HemerauioB: cepbl (IV, VI),
azora(ll, 1V, V), docdhopa(ll, V), yraepoma(ll, IV), xpemuusa(IV).

HOHy‘IGHHGOKCI/IHOBHeMGTa.HHOB

4.6

Xummueckne cBoicTBa okcumoB: MeTawioB [A-IIIA rpymm, mmaka, meau(ll) u

xenesa(Il, IIT).IToryyenneokcu10BMeTaIOB

4.7

XUMHYECKUE CBOMCTBA OCHOBAHHWH M aM(OTEPHBIX THAPOKCUIIOB (Ha MpUMEpe
TUAPOKCUIOB  aJIOMHHMS, JKene3a, 1uHKa). [lonyuyeHueocHoBaHUN U

aM(OTEPHBIXTHIPOKCHIOB

4.8

OO0mue XUMHYECKHE CBOMCTBA KHCIIOT: XJIOPOBOJIOPOIHOM, CEPOBOIOPOIHOM,
CEPHHUCTOM, CEpHOM, a30THOH, (ochOopHOU, KPEeMHHEBOH, yroibHOU. OcoObie
XUMUYECKHE CBOMCTBA KOHLEHTPUPOBAHHOW CEPHOM M Aa30THOM KHUCIOT.

[Tonydyenue KuciIoT

4.9

OO0mue XxuMHYeCKre CBOMCTBA cpenHux conet. [lomyuenneconeit

4.10

[Mony4yenne, coOupaHue, paclo3HaBaHHE BOJAOPOJNA, KHCIOPOJa, aMMHAKa,

YTIJIEKHUCIIOTO Ta3a B 1abopaTopuun

4.11

[lonyuenue ammmaka, CEPHOM M A30THOM KHUCIOT B IPOMBIIUIEHHOCTH.

OO0mIMecoCOOBIONYYCHUSIMETAIIIOB




4.12

I'enernueckas cB3b MCKAY KilaCCaMH HCOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMHUYECKUEPEAKIIUU

5.1

Knaccudukanus XuMU4eCcKuX peakiuidi Mo pa3IudHbIM MPU3HAKAM: M0 YHUCITY H
COCTaBy Y4YaCTBYIOIMX B PEAKIMM BELIECTB, MO TeIoBoMy 3¢ddekty, 1o

W3MEHEHMIO CTeIIeHEH OKHMCICHUS XUMUYECKHX 3JIEMEHTOB

52

TennoBoil 3¢ pexT XUMHUYECKON peakIui, TePMOXUMHUYECKHE ypaBHEHUs. DK30-

U DHJIOTEpMUYECKHUE peakluu. TepMoXUMUYecKue ypaBHEHHs

53

OKUCINTEIIFHOBOCCTAHOBUTEIIbHEIC pEaKknuu. OKHCIUTEIN U BOCCTAaHOBUTEIIH.
HpOI_IGCCBIOKI/ICHGHI/IH )51 BOCCTAaHOBJICHUAI.

DIIeKTPOHHBINOATIaHCOKUCIUTETLHOBOCCTAHOBUTEIHHOMPEAKITUT

54

Teopus 3nekTpoauTHYECKON nuccoruanuu. KaTnonsl, aHMOHBI. DJIEKTPOIUTHL U

HEBJICKTPOJINTEI. CuibHbBIE U c1a0bIe OJICKTPOJIUTEI. CTCHCHI)I[I/ICCOI_[I/IaI_[I/II/I

5.5

Peakiun wioHHOTO OOMEHa. YCJIOBHS NMPOTEKaHHUS PEaKIMid MOHHOTO OOMEHa,

IIOJIHBIE Y COKPAILIEHHBIC HOHHBIE YPABHEHUS PEaKLIUU

XuMHA U OKpyXkarolascpena

6.1

BemectBa u marepuanbl B NOBCEIHEBHOM JKW3HU 4elOBeKa. besomacHoe
WCIIOJIb30BAaHNUE BEIIECTB M XWMHUYECKHX pEakIuil B J1a0OpaTopuu U OBITY.

HepBaHHOMOH_[I:HpI/IXI/IMI/I‘IeCKI/IXO)KOI‘aX " OTPAaBJICHUAX

6.2

XUMHUYECKOE 3arps3HEHUE OKpYXKawIled cpenbl  (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE TOYBbI, BO3JyXa U BOJOEMOB), CIOCOOBI €ro MPEIOTBpPALICHUS
[IpenenvHas monmyctumass koHuneHTpanus BemiectB (ITJK). Ponp xumuum B
pelIeHur DKOJOTHYECKHX TMpobieM. YcuiaeHue mapHUKOBOro dddekra,

pa3pyLIeHue 030HOBOTO CIIOSI

6.3

[Tpumenenne cepsl, a3ota, ¢ocdopa, yriaepoaa, KpeMHUS U MX COSAWHEHHUH B
6BITy, MCIUIHNHEC, MNMPOMBINIJICHHOCTH W CCJIBCKOM XO03SICTBE. HpI/IMeHeHI/Ie
METaJUIOB M CIUIaBOB (CTajb, YYryH, OIOPATIOMHHUN, OpoH3a) B OBITY H
MPOMBIINIJICHHOCTH HUX COGHHHGHHﬁ. Iloustue o KOppO31uu MCTAJUIOB, OCHOBHBLIC

CIOCOOBI 3aIIUTHI X OT KOPPO3UHU

6.4

[IpupoaHble WCTOYHHWKHW YTJIEBOJIOPOJOB (yroib, NPUPOIHBIN Tra3, HE(PTH),

MPOIYKTHI HX NepepaboTku (OCH3MH), UX POJIb B OBITY U MPOMBIIUICHHOCTH

6.5

[lepBoHayanbHBIE TOHATHS 00 OPraHMYECKHX BEIIECTBAX KAaK O COCTMHEHMSX
yriepoja (MeTaH, 3TaH, STUJIEH, alleTUJIEH, 3TaHOJI, TJINIIEPUH, YKCYCHAs! KUCIIOTA).
[onsiTne 0 OMONOTHYECKN BaKHBIX BEILIECTBAX: JKUpaxX, OENKax, yriieBoaax — U UX

POJIA B ) KU3HU YCTIOBCKA




PacuéTnr:

7.1 oG opMyTaMXUMHYECKUXCOCTUHEHHIA
7.2 Macchl (MaccoBOI) TOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 MOXUMHUYECKUMYPABHEHUSIM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

- O.C.I'abpuensn, .I'.OctpoymoB, C.A.CnankoB. Xumus 8 kinacc Y4eOHUK
isio01ieo0pa3oBaTeIbHbBIX opranu3anuii, Mocksa, «IIpocsemenue» 2024r
- O.C.I'abpuensn, N.I'.Octpoymos, C.A.CnankoB. Xumus 9 kinacc YueOHUK

sio01ieo0pa3oBaTeIbHBIX opranu3anuii, MockBa, «IIpocsemenne» 2024r

METOJANYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA
- A.A Kagpepuna, I'"H.MosuanoBa, M.I'.Cnactuna Xumus TemMarudeckuit

KOHTPOJIb 8-9 ximaccel MockBa HSI[&TCJ'II)CTBO «HaHI/IOHaJ'II)HOC 06pa3013aHHe»

2023r

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

bubmmoreka IIOK
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