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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1O XMMHHM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHM K pe3ylbTaTaM OCBOCHHS OCHOBHOMU
o0pa3zoBaTeIbHOM IPOTrpaMMBbl OCHOBHOTO o011ero oOpa3oBaHus,
npeactaBieHHbIx B @I'OC 00O, a Takxke Ha ocHOBE (enepainbHON paboueit
MPOrpaMMbl BOCIIUTAHUS M C yYETOM KOHIICTIIIMM IPENOJaBaHUsA YIEOHOTO
npeamera «XuMHs» B 00pa3oBareNbHbIX —opraHusauuax Poccuiickoi
denepauni.

[Iporpamma nmo xumuu maéT MpeacTaBiICHUE O IHENsIX, 00IIeH cTpareruu
oOydeHHsI, BOCIIUTAHUS W PA3BUTHA OOYYAIONIUXCS CPEJICTBAMU YYEOHOTO
npeaMeTa,  yCTaHABIMBaeT  00s3aTeNbHOE  NPEAMETHOE  COJepKaHUe,
npeaycMaTpUBaeT paclpeelieHue ero Mo KiaccaM M CTPYKTYpUpOBaHHE TIO
paszenaM W TeMaM TPOTpaMMBl MO0 XWMHH, ONpPEAETseT KOJIMYECTBCHHBIE M
KauyeCTBEHHBIC XapaKTePUCTUKH coJiepKaHus, PEKOMEHTyeMYI0
MOCJICIOBATCIBHOCTh HM3YYCHHSI XUMHH C Y4ETOM MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX CBSI3CH, JIOTMKM Y4eOHOTO TMpoIecca, BO3PACTHBIX
OCOOCHHOCTEH O0O0YYaroIIUXCs, OMpPEIesieT BO3MOXKHOCTH TpeaMeTra s
peanmzanuy TpeOOBaHUH K pe3ybTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTEIIbHOMN
mporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIIero oOpa3oBaHus, a TakKe TpeOOBaHUMN
K pe3yibTaTaM OOydYeHHWs XHMHHM Ha YPOBHE IIEJICH W3Y4YCHHUsS MpeaMeTa U
OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEILHON JCSATCIIBHOCTH OOYYArOIIerocs IO
OCBOCHHIO YUEOHOTO COJEPIKAHMUS.

3HaHWE XUMHUU CIYKUT OCHOBOU JUIisi (OPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, ero NpeJCcTaBIeHUl 0 MaTEpUATLHOM €JUHCTBE MHUPA, BAKHYIO
pOJIb UrparoT GOpMHUpPYEMbIE XUMHEN MpPe/ICTaBIEHUsI O B3aMMOIIPEBPALICHUIX
HHEPrUr U 00 SBOJIOIMU BEIIECTB B MPHUPOJE, O MYTAX PEIICHUs TII00ATbHBIX
npo0JieM YCTOMYMBOTO Pa3BUTHs YEJIOBEYECTBA — CBHIPHEBOM, HHEPreTUYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, MTPOOIIEM 3PaBOOXPAHEHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET  peaju3alldd BO3MOXKHOCTEH JUIsI  CaMOpa3BUTHUS |
dbopMupoBaHusl KyJIbTYpPhl JIMYHOCTH, €€ oOmed W (QyHKIIMOHAIBLHON
IPaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMHUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH
oOy4Jarommxcs, HABBIKOB HMX CaMOCTOSITEJIbBHOW y4eOHOUW JesSTEIbHOCTH,
AKCIIEPUMEHTATBHBIX M HCCJIEI0BATEICKUX YMEHHH, HEOOXOIHUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK U B TPO(DECCHOHATBLHOM eI TeTbHOCTH;

3HAKOMHUT CO CNEeNM(PUKON HAYIHOTO MBIIIICHHUS, 3aKJIabIBAET OCHOBBI
IIEJIOCTHOTO B3TJsa HA EAMHCTBO TMPUPOJALI M YEJOBEKa, SBISETCSA
OTBETCTBEHHBIM 3TarioM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOU TPaMOTHOCTH
oOydJarommxcs;

crocoOcTByeT (hOPMUPOBAHUIO IIECHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
HAyYHBIM 3HAHWSIM, K TPUPOJE, K UEIOBEKYy, BHOCHUT CBOM BKJIaJg B
HKOJIOTHIECKOE 00pa3oBaHUE O0yJAFOIINXCA.

JlanHble HampaBJeHUS B OOYYCHUH XUMUU OOECTICUMBAIOTCS CHEIU(UKON
comepkaHUsl y4eOHOro TpeaMeTa, KOTOPBI SBISIETCS  IENaroTu4ecKd
aJanTHPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHH Ha OTPE/ICTIEHHOM JTare
€€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIIEr0 0Opa30BaHUs OPUEHTHPOBAH
HAa OCBOCHHE OOYYAIONUMHUCS CHCTEMBl TIEPBOHAYATHHBIX TOHITHH XUMUH,



OCHOB HEOPTraHWYECKOM XMMHUHM U HEKOTOPBIX OTACJIbHBIX 3HAUYUMBIX MOHSITUN
OPraHUYECKOU XUMHUMU.

CrpykTtypa coaepkaHusi IporpaMMBbl 10 XUMUK C(hOPMUPOBAHA HA OCHOBE
CHUCTEMHOTI0 MojaxoAa K €€ nzyueHuto. CoaepKaHue CKIaJbIBACTCS U3 CUCTEMBbI
MOHATUA O XMUMHUYECKOM DJJIEMEHTE U BEIIECTBE W CHUCTEMBI TMOHATHH O
xumuyecko peakiuu. OO0€ 3TH CUCTEMBl CTPYKTYPHO OPTraHU30BaHbI I10
MPUHIIMITY TIOCIEA0BATEILHOTO PAa3BUTHUSI 3HAHWW Ha OCHOBE TEOPETHUYECKUX
MPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3axona J[. 1. MeHneneeBa Kak OCHOBHOI'O 3aKOHA
XUMUU,

— YUEHHS O CTPOCHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpeAcTaBiICHUN 00 dIEKTPOJMTHYECKON JUCCOIMAIMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HAHUA PACCMATPUBAIOTCS HA OCHOBE AMIIUPUYECKHU
MOJIYYEHHBIX U OCMBICICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT
OJIHOTO YpOBHS K JIpYyIrOMY, BBIMOJHIS  (DYHKIMH  OOBSCHEHUS U
IIPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS W BO3MOXXHOCTEH MPAKTHYECKOTO
MPUMEHEHHS U TIOJIYUCHUSI U3y9aeMbIX BEIICCTB.

OcBoeHre mporpaMMbl TI0 XHUMHH CIOCOOCTBYET (OPMUPOBAHUIO
NPEACTaBICHUSA O XUMHYECKOW COCTABIISAIONICH HAayYHOW KapTUHBI MHUpa B
JIOTUKE €€ CUCTEeMHOU MPHUPO/IbI, ICHHOCTHOTO OTHOIICHHS K HAYyYHOMY 3HAHUIO
¥ METOJIaM IO3HaHUs B Hayke. VM3ydeHue XuMHUM MPOUCXOIUT C MPUBJICUCHUEM
3HAHMM W3 paHee H3YUYEHHBIX Yy4eOHBbIX MpeameToB: «OKpyKaroumil MHp»,
«bwuonorus. 5—7 knaccel» u «Pu3uKa. 7 Kiaccy.

[Ipy wu3yyeHUM XUMHUU TNPOUCXOAUT (HOPMUPOBAHHE 3HAHUA OCHOB
XUMHYECKOM  HAyKM  Kak  00JIaCTM  COBPEMEHHOTO  €CTEeCTBO3HaHMS,
NPaKTUYECKON JESATEIbHOCTH YEJIOBEKA M KaK OJHOT0 U3 KOMIIOHEHTOB
MHUPOBOM KyJNbTYphl. 3ajlaya y4eOHOro MpeAMeTa COCTOUT B (OPMHPOBAHUU
CHUCTEMBl XMMHYECKUX 3HAHMM — BaXKHEUIIMX (haKTOB, MOHATHH, 3aKOHOB H
TEOPETUYECKUX TOJIOKEHUH, JOCTYMHBIX OOOOIICHHI MHPOBO33PEHUYECKOTO
XapakTepa, SA3blKa HayKd, B MPUOOIICHUH K HAYyYHBIM METOJaM IMO3HAHUS TPH
U3YYCHUH BEIIECTB M XMMHUYECKHX pEakiuii, B (OPMUPOBAHUU U DPA3BUTUU
MO3HABATEIBHBIX YMEHUHW W WX NPUMEHEHUH B y4eOHO-TIO3HABATEIBHOU H
y4eOHO-UCCIEIOBATENIbCKON IeATETbHOCTH, OCBOCHHH TMpaBUil 0€30MacHOTO
oOpalieHus ¢ BEIIeCTBAMHU B TTOBCETHEBHOM JKU3HM.

[Ipy w3ydyeHMM XuUMUM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
BAKHOE 3HAYEHUE MPUOOPENN TaKUE LETH, KaK:

— (GOopMHpPOBAaHUE HWHTEIUICKTYallbHO PAa3BUTON JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MIPUHSATHIO PEIICHUH,
CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHSIM SKU3HU;

— HampaBJICHHOCTh OOy4YeHHsS Ha CHCTEMaTHYEeCKOE MPUOOIICHUE
O0Oy4JarommXcs K CaMOCTOSITENIPHON MO3HABATEIBHON NESITebHOCTH, HAYYHBIM
METO/IaM TIO3HaHUs, (POPMHUPYIONTUM MOTHUBAIUIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

—  of0ecrieyeHwe  YCJIOBHIA, CIOCOOCTBYIOIIMX  TPHOOPETCHHIO
OOydJaromMMHCS  OMBbITa  PAa3HOOOPA3HOW  NEATETHHOCTH, TO3HAHUS W
CaMOITO3HAHMS, KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMI), WUMEIOIINX
YHUBEPCAJIbHOE 3HAYEHUE JISl PA3JIUYHBIX BUAOB JIESTEIbHOCTH;

— (¢dopmupoBaHue 00IIeH (PYHKIUOHATBHOW U €CTECTBEHHO-HAY4YHOMU
rPAMOTHOCTH, B TOM YHUCJIE YMEHUU OOBSACHITH W OLECHHUBATh SIBICHUS



OKPYXAaIOLIEro MUpa, UCHOJb3Ysl 3HAHUS U OIBIT, NOJYYEHHbIEC NPU U3YyYEHUU
XUMHH, TPUMEHATh MX MPU PELIEHUU MpoOJieM B TMOBCEIHEBHOW JKU3HU U
TPYAOBOH AEATEIBHOCTH;

— (opmupoBaHue y OOy4arolUMXCS TyMaHUCTUYECKUX OTHOIICHUH,
MOHUMAaHUSI LEHHOCTH XWMHUYECKMX 3HAHUU i1 BBIPAOOTKH SKOJOTUYECKU
11e71eco00pa3HOro MOBEICHUS B OBITY W TPYNOBOW JESATEIBHOCTH B IIEJISIX
COXPAaHEHHUsI CBOETO 3/10POBbs U OKPYKAIOIIEW IIPUPOIHON CPEBI;

— pa3BUTHE MOTHBALUU K OOYyYEHHIO, CIOCOOHOCTEN K CaMOKOHTPOIIO U
CaMOBOCIIMTAaHMIO Ha OCHOBE YCBOEHHS OOIIEUEIOBEUECKUX IIEHHOCTEM,
FOTOBHOCTH K OCO3HaHHOMY BbIOOpY Tpoduiass U  HaNpaBIE€HHOCTH
JanbHeuIero o0yyeHus.

OO61iee 4yMcaO 4YacoB, OTBEACHHBIX ISl M3YYEHHMS] XHMHHM Ha YpPOBHE
OCHOBHOT'O 00111eT0 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kilacce — 68 yacoB
(2 yaca B Hezen0), B 9 kinacce — 68 yacoB (2 yaca B HEZEINIO).



COIEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayaibHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumun. Posib XuMuM B ’KU3HU YETOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemiecTBa. PU3MUYECKUE CBOWMCTBA BEIIECTB. ATPETaTHOE COCTOSIHUE
BemiecTB. [[oHsTHE O MeTOax MO3HAHUA B XUMUU. UUCTHIE BEIIECTBA U CMECH.
Cnoco0nI pa3aeneHust CMecei.

ATOMBI U MOJEKYJbl. XUMHYECKHUE HIeMEHThl. CUMBOJBI XUMHUYECKUX
3neMeHTOB. [IpocThie U ClIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumunueckas (opmyna. BaneHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKkOH TMOCTOSIHCTBA cOcCTaBa BemiecTB. OTHOCUTENIbHAs aTOMHas Macca.
OtHOcHUTENBHAS MOJIEKYJIsIpHAst Macca. MaccoBasi 40JIsI XUMHYECKOTO JIEMEHTA
B COCJIMHEHUH.

KomnuectBo BemiectBa. Monb. Momsgpaas Macca.  B3anmocBs3b
KOJIMYECTBA, MACChl M YHWCJA CTPYKTYPHBIX €IWHMI] BeUlecTBa. Pacuérel mo
dbopmynaM XUMHUECKUX COCTUHEHUH.

Ou3nNYeCcKue M XUMHUYECKUE SBJICHUS. XUMHUUYECKas peakuuss u e
NpU3HAKU. 3aKOH COXPAHEHUS MACChl BEIIECTB. XHUMHUYECKUE YpaBHEHMUSI.
Knaccuduxanuys XuMHUECKUX peakivil (COeAMHEHUS, Pa3JIOKEHUS, 3aMECIIICHHUSI,
oOMeHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO ¢ XHUMHYECKOHW TMOCYI0MU, MpaBWIaMu paboThl B 1abopaTopuu
U npuéMmamu oOpalleHus ¢ J1abopaTOPHBIM OOOpYAOBaHHEM, H3yUYE€HUE U
onucaHue (HU3UYECKUX CBOMCTB 0Opa3lloB HEOPraHMYECKUX  BEIIECTB,
HabOmonenne ¢pu3nueckux (IMIaBlieHue BOCKA, TassHUE JibJla, pAaCTUPaHHUe caxapa
B CTYIIKE, KAIIEHHUE W KOHJEHCAIUS BOJbI) U XUMHUYECKUX (FOPEHHUE CBEYH,
IPOKAJIMBAaHHE MEIHOM MPOBOJOKH, B3aMMOJEHCTBUE MeEJNa C KHUCJIOTOM)
ABJICHUN, HAONMIOJEHWE M OINHCAHUE TNPHU3HAKOB MPOTEKAHHUS XUMHUYECKUX
peakiuil (pa3noxkeHue caxapa, B3auMOACHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM
Oapus, paznoxenue ruapokcuaa meau (1) mpu HarpeBaHuu, B3amMMOJEHCTBHE
xenesa ¢ pactBopom cosi meau (l1), n3yuenne cioco0oB pa3ziesieHusi CMECei: ¢
NOMOIIBI0O  MarHuTa,  (WIbTPOBAHWE,  BBIMAPUBAHME,  JUCTHILISALIUA,
xpomaTtorpadus, MPOBEICHUE OYHCTKHA IOBApPEHHOW COJH, HAOIIOJIeHuEe U
ONMCAaHUE PE3YJIbTATOB MPOBEJICHHS OIbITA, WLUIIOCTPUPYIOLIETO 3aKOH
COXpaHEHHMs MacChl, CO3[JaHUE MOJIETIEH MOJIEKYJI (IIAPOCTEPIKHEBBIX ).

Ba:xHelilue npeacTaBuTe/ M HEOPraHUYECKHX BelleCTB

Bo3nyx — cmech razos. CoctaB Bozayxa. Kucimopoa — 351eMEHT U IIPOCTOE
BemecTBO. HaxoxmeHnue kucimopoga B mpupoje, (Ppu3ndeckue M XUMUYECKUE
cBoiicTBa (peakiuu ropenus). Okcunabl. [Ipumenenue kucinopoga. CrocoObl
MOJIYYCHHsI KHUCJIOpoJa B Ja0OpaTOpMU W MTPOMBINUIEHHOCTH. KpyroBopoT
Kuciopozaa B mpupoje. O30H — antoTponHas MoAUGUKAIIHS KACIOPOIa.

TemmoBoit AhPexT XUMUIECKON peakIuu, TEPMOXUMUYECKUE YPaBHEHUS,
9K30- U SHJAOTEPMHUYECKHE peakluu. TOIIMBO: yrojib M METaH. 3arpsi3HEHUue
BO3/lyXa, YCHJIEHHWE MapHUKOBOTO 3 (PeKTa, pa3pylieHrne 030HOBOTO CIIOS.

Bonmopon — snmemeHT m mpoctoe BemecTBO. HaxoxaeHwe Bomoponaa B
npupojie, (GU3MYECKHME W XHUMHYECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI
nonydeHus. Kuciorel u conu.

MornsapHblii 00bEM Ta30B. PacuéThl 110 XUMHYECKUM YPaBHEHUSM.

dusnyeckue CBOMCTBAa BOAbl. Boma kak pactBoputesb. PacTBOpSL
Hacelliennble 1 HEHACHILIEHHBIE PACTBOPBI. PacTBOPMMOCTBH BELIECTB B BOJE.



MaccoBasg [nonsd Bewectsa B pacTBope. XUMHUYECKHE CBOMCTBA BOJBL.
OcHoBaHus. Ponb pacTBOpOB B MNpUpOAE M B KU3HU 4enoBeka. Kpyrosopor
BOJIBI B PUPOJIE. 3arpA3HEHUE NPUPOAHBIX BOA. OXpaHa M OUYMCTKA TPUPOIHBIX
BOJI.

Knaccuduxanus Heoprannueckux coeaunenuid. Oxcunpl. Kiaccudukarus
OKCUJIOB: cojieoOpa3ytoniue (OCHOBHBIE, KHUCJIOTHbIC, aM{(pOTEpHbIE) U
HecosneoOpaszyronue. Homenknatypa okcuaoB. Pu3nyeckrue W XUMHYECKUE
CBOMCTBA OKCUJIOB. [lomyuyeHue OKCUaoB.

OcHoBanus. Knaccudukanuss OCHOBaHUW: HIENOYM M HEPACTBOPUMBIE
ocHOoBaHMA. HomeHknaTtypa ocHOBaHUM. DU3NUYECKHE U XUMUYECKUE CBOKCTBA
ocHoBaHui. [losryueHrne OCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucior. Gusnyeckue
U XUMUYECKHE CBOMCTBA KUCIOT. Psan aktuBHOcTH MetamioB H. H. bBekerosa.
ITony4yenue KucIor.

Comu. Homenknatypa coneil. @PU3MYECKME M XHMHYECKHUE CBOWCTBA
coneu. [Tonyduenue conen.

I'enetnueckas cBsI3b MEXKY KJIaCCAMHU HEOPTaHUYECKUX COCMHEHUM.

Xumuueckuit IKcnepumenm:

KAQUeCTBEHHOE ONpPEJCICHUE COJAECpKaHUsA KHUCIOpojJa B  BO3IYyXe,
NoJIydeHue, coOupaHue, paclio3HaBaHWE M U3YYEHHE CBOMCTB KHCJIOPOJA,
HAOIOJIEHUE  B3aMMOJICUCTBUSL  BEIIECTB C  KHUCJIOPOJOM H  YCJIOBUS
BO3HUKHOBEHUS U TMPEKpallleHUs] TOpeHHusl (MOo)Kapa), O3HAKOMIICHHE C
oOpa3liaMd OKCHUJIOB M OIMCAaHWE WX CBOWMCTB, TMOJy4YeHUE, CcoOUpaHue,
pacno3HaBaHWE M HM3Y4YEHHE CBOMCTB BOJIOpoja (TOpeHHE), B3aUMOJACHCTBUE
Bogopoaa ¢ okcugoM Meau (1) (Bo3amMoxKHO MCTIOIB30BAaHUE BUAECOMATEPUAIIOB),
HaO/roiIeHne  00paslloB  BEHIECTB KOJIMYECTBOM | MOJb, UCCIEIOBaHUE
OCOOEHHOCTEW PpPACTBOPEHUS BEIIECTB C Pa3IMYHOM PACTBOPUMOCTBIO,
IPUTOTOBJIEHUE PACTBOPOB C OMPENEIEHHON MAacCOBOM JOJIEWM pacTBOPEHHOIO
BEILECTBA, B3aMMOJICMCTBME BOJAbI C METAJUIaMH (HATPUEM U KaJIbIIUEM)
(BO3MOXHO HCIIOJIb30BaHUE BHUJACOMATEpPHUAJIOB), HCCIEIOBaHUE 00pa3IoB
HEOPraHMYECKUX BEHIECTB pPa3UYHBIX KJIACCOB, HAOIIOJEHNE W3MEHEHUs
OKpacKM MHIMKATOPOB B pPAacTBOpax KHCIOT U IIEJIOYEH, U3yyeHue
B3aumojeiicteust okcuna Meau (1) ¢ pactBopoMm cepHOM KHCIOTHI, KUCIOT C
METaJUlaMH, peaKkIMid HEUTpalu3aluu, IMOJy4YeHUE HEPACTBOPUMBIX OCHOBAHH,
BBITECHEHHE OJIHOTO MeTajlla JpyTMM M3 pacTBopa COJIM, pEIICHHE
AKCHEPUMEHTAIBHBIX 3a7ad N0 TeMme «Ba)kHeWllne KiIacchl HEOPraHUYECKHUX
COCMHECHUI.

IHepuoanueckuit 3akoH u Ilepuognueckasi cucremMa XHUMHYECKHX
sjemenToB JI. . MenneneeBa. CtpoeHne atoMmoB. XHMHYECKAsl CBA3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie MOMBITKH KIaCCHPUKAIMA XUMUUYECKUX AJIEeMEHTOB. [loHsATHE O
IPYIIax CXOJHBIX AJEMEHTOB (ILIEIIOYHbIE U MIEJIOYHO3EMENbHBIE METAJUIbI,
rajioreHbl, MHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpPBIC 00pa3yroT aMQOTepHBIC
OKCHJIbI U THIPOKCHUIBI.

[Tepuonnueckni 3akoH. [lepuoanueckas cucTeMa XUMAYECKUX 3JIEMEHTOB
J. WN. MenneneeBa. KopoTkonepuogHas u JIMHHONEPHOJHAs (OPMBI
[Tepuonuueckoit cuctembl xumuueckux odiaemeHtoB J[. WM. Menneneena.
Ilepuonsr u rpymmbl. OU3NUECKUN CMBICT NOPSAKOBOTO HOMEpPA, HOMEPOB
MEPUOJIa U TPYIIIBI AJIEMEHTA.

Crtpoenne artomoB. CocTaB aTtOMHBIX sAaep. WM30Tombl. DJIEKTPOHBL.
CtpoeHue 2JIeKTPOHHBIX 000JI09€K aTOMOB MEPBLIX 20 XUMHUYECKUX JIEMEHTOB



ITepuonnueckon cuctemsl JI. M. Menaeneesa. XapakTepucTuka XUMUYECKOTO
3JIEMEHTA 10 €ro MOoJIoKEeHUIO B [lepuoanueckoii cucreme 1. 1. Menneneena.
3aKOHOMEPHOCTH W3MEHEHUS pajiiyca aTOMOB XMMHYECKUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAUIMYECKUX CBOMCTB IO TPYINaM U NEPUOJaM.
3nauenue llepuonnueckoro 3axkoHa u llepuonnueckoll  CUCTEMBI
XUMHUYECKHUX DJIEMEHTOB Ul pa3BUTHUS HAayku U npaktuku. . 1. Mennenees —
Y4E€HBIN U IPaKJaHUH.

Xumuueckass cBsi3b. KoBaneHTHas (ToJisipHass W HEMOJSpPHAs) CBS3b.
DIIEKTPOOTPUIATEIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAS CBS3b.

Crenenb okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIMU.
[Tponieccrl OKUCIEHUSI U BOCCTAHOBIICHUSA. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuiit IKCnepumenm:

u3yuyeHrue 0o0pa3IoB BEIIECTB METAUIOB U HEMETAJUIOB, B3aUMOJICHCTBUE
TUJAPOKCHIA IIMHKA C PAaCTBOpAMHU KHCJIOT U IIEJIOYEH, MPOBEIACHUE OIBITOB,
WUTIOCTPUPYIOIIMX TMPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIX PEaKIUN
(ropeHue, peakiyu pa3ioKeHHs, COSTUHEHUS ).

Mescnpeomemmuoie ceasu

Peanuzaius MeXNpeIMETHBIX CBSI3€H MPU M3YUYCHUU XHMHUHU B 8 Kiacce
OCYIIECTBIISICTCS Yepe3 HCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
NOHATHM, TaK W TIOHSATUM, SBISIOIIUXCS CUCTEMHBIMU [ OTIEJIbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAyYHbIC TIOHATHS: HaydHbIM (akT, THUIOTE3a,
TEOpHs, 3aKOH, aHaJIW3, CHUHTE3, KiIaccu(pUKaIus, MEePUOIUIHOCTD,
Ha0JII0/IeHNE, SKCTIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHHE.

@dusuka: marepusi, aroM, D3JEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIH],
U30TOIBI, PAJAUOAKTUBHOCTBH, MOJIEKYJA, DJICKTPUUYECKUW 3apsif, BELIECTBO,
TENO, 00BEM, arperaTHOE€ COCTOSIHHE BEIIECTBa, ra3, (pU3MyecKkue BEIMYWHBI,
€IUHULBI U3BMEPEHUS, KOCMOC, IUTaHETHI, 3BE31bI, COHIIE.

buonorus: doTocunTes, npixanue, ouocdepa.

I'eorpadms: atmocdepa, rumpocdepa, MHUHEpaNbl, TOPHBIC IOPOJIHI,
IIOJIE3HBIE UCKOMAEMBIE, TOILINBO, BOAHBIE PECYPCHI.

9 KIIACC

BemecTBo 1 XMMHUYECKasl peaKU s

[Tepunonnueckuit 3axoH. [leppoanueckas cucreMa XUMHYECKUX 3JIEMEHTOB
. 1. MengeneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB
XUMHYECKHX DJJIEMEHTOB MEPBBIX TPEX IEPUOJOB, KM, KaJIbLUA U HX
COCMHEHUN B COOTBETCTBUU C MOJIOKEHUEM 3JeMEHTOB B llepuomnueckoi
CHUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BUAbI XUMMUYECKOW CBSI3U. THUIBI KPUCTAILNTMYECKUX
PELIETOK, 3aBUCMMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PELIETKH
U BUJa XUMHYECKOU CBS3H.

Knaccudukamms ©  HOMEHKIATypa  HEOPTaHMYECKHX  BEIECTB.
XHWMHYECKME CBOWCTBA BEIIECTB, OTHOCSAIIMXCA K Pa3JIMYHBIM KJIACCaM
HEOPraHUYECKUX COCITMHEHNM, TEHETUYECKAs! CBSI3b HEOPTAHUYECKUX BEILIECTB.

Knaccudpukanusa XUMUYECKUX peakUid MO pa3IMYHbIM MOpHU3HaKaMm (110
YHCITy ¥ COCTAaBY yYaCTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIUIOBOMY (D PeKTy,
[0 W3MEHEHHID CTEIEHEHM OKHUCJIEHHS XHMHUYECKUX JJIEMEHTOB, IO
o0paTUMOCTH, 1O YYAacCTHIO KaTaiu3aTopa). ODK30- H DHIOTCPMHUYECKHE
pEaKUnH, TEPMOXUMUYECKUE YPABHEHMUS.

[lonsiTue o ckopocTu Xxumuyeckou peakiuu. [loHsitue 06 0OpaTUMBIX U
HEOOpaTUMBIX XUMHYECKHX peakuusax. [loHATHE O TOMOTE€HHBIX U



reTeporeHHbix peakuusx. [lonatue o karamuze. lloHsTHE 0 XUMHUYECKOM
paBHOBecuu. DakTOphI, BIUAIONIME HA CKOPOCTh XMMHUYECKOW pEakiuu Hu
MOJI0)KEHNE XUMUYECKOTO PABHOBECHSL.

OKHUCIUTENHbHO-BOCCTAHOBUTENIbHBIE  PEAKIIMM, HJICKTPOHHBIM OanaHc
OKHUCJIUTEbHO-BOCCTAHOBUTENBbHOW  peakuuu. CocTaBle€HHE  ypaBHEHUM
OKHUCJIUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA C UCIOJb30BAHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopus BJIEKTPOJUTUYECKOM  JTUCCOLMALUU. DJIEKTPOIUTHL U
HedJIeKTpoiuThl. KaTuoHbI, aHMOHBI. MexXaHU3M JAUCCOIMALIUU BEIIECTB C
pa3IMYHBIMU BUJAMU XUMHYECKOU cBsizu. CteneHnb aucconuanuu. CUIbHBIC U
cia0ble 3JIEKTPOJIUTHI.

Peakiiuu wonHOro oOMmeHa. YCIOBUS TPOTEKAHUS PEAKIUA HOHHOTO
oOMeHa, TOJIHBIE M COKpaIll€HHbIE WOHHBIC ypaBHeHUs peakiui. CBoiicTBa
KHUCJIOT, OCHOBAaHUW U COJIEH B CBETE MPEICTABJICHUN 00 AJIEKTPOJIMTHUYCCKON
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPONU3E CONEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJAEISIMU KPUCTAJUTMYECKUX PEHIETOK HEOPTraHUYECKHUX
BEIIECTB — METAJJIOB W HEMETAJIOB (TpaduTa W aaMmasa), CIOKHBIX BEIIECTB
(xmopunma HaTpHs), HCCICAOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMHYECKOU
peakiuu  OT  BO3JEHCTBUS  Pa3IMYHBIX  (PAKTOPOB,  HCCIICIOBAHHE
AJIEKTPONPOBOITHOCTH PACTBOPOB BEIIECTB, Ipolecca AUCCOLUAIMU KHUCIOT,
miesioueit u cojiel (BO3MOXKHO MCTIOJIB30BAHKUE BUJICO MATEPHAJIOB), POBEICHHE
OTIBITOB, WUTIOCTPUPYIOIINX MPU3HAKK MPOTEKaHUsI PEAKIMi MOHHOTO OOMEHa
(oO6pa3oBanue ocajka, BbIJEIEHHE Tra3a, oOpa3oBaHHWE BOJbBI), OIBITOB,
WUIIOCTPUPYIOIIUX TPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTENIBHBIX pPEaKIUN
(ropenue, peakiuu pa3IokKEHUs, COEAUHEHNA ), pacrio3HaBaHuUE
HEOPraHUYECKUX BEIIECTB C ITOMOINIbIO KAUYECTBEHHBIX pPEAKLUHM Ha HWOHBI,
pelIeHne SKCIEPUMEHTAIBHBIX 3a1a4.

HemeTaJibl 4 MX COeIMHEHUS

OO6mrast xapakTepucThkKa TamoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u Gu3nueckrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOTEHOB. XHWMHUYECKHE CBOMCTBA Ha MNpPUMEpPE XJjopa
(B3auMozeiicTBUE C METaUIlaMU, HEMETa/IaMH, HIeJIo4YaMH). XJIOPOBOAOPOI.
CongHas KUCI0Ta, XMMUYECKUE CBOMCTBA, MOJydyeHUue, npuMmeHenue. Jlelicteue
XJIOpa W XJIOPOBOAOPOJA HAa OpraHu3M 4elioBeKa. BakHeilline XJIopuibl U UX
HAXOXKJICHHE B IPUPO/IE.

O6mast  xapakrepuctuka d1meMeHToB  VIA-rpymmel.  OcobGeHHOCTH
CTpOEHUSI aTOMOB, XapaKTepHbIe cTeneHn okucieHus. CTpoeHue u pusndyeckue
CBOMCTBa MPOCTBIX BEHIECTB — KHUCJIOPOJAa M  cepbl. AJUIOTPOIHbIC
MOAM(UKAIIMKA KUCIOPOJIa U Cepbl. XUMUYECKHE CBOKCTBA cepbl. CepoBo0po,
CTpoeHue, ¢GU3MYEeCKHe U XUMHYecKne cBoicTBa. OKCHUIBI CEephl  Kak
MPEICTaBUTEN KHUCIOTHBIX OKCUJoB. CepHas KHCIOTa, (U3MYECKUE U
XUMUYECKHE CBOMCTBAa (0OIIME KakK MPEICTaBUTENsl Kjacca KHCIOT U
cneruuyeckne). XUMUIECKUE PEaKINH, JISKAIIHEe B OCHOBE MPOMBIITUICHHOTO
crioco0a mosy4yeHus: cepHoil Kucinothl. [IpumeHenue cepHoil kuciotel. Conu
CePHOM KHCIOTHI, Ka4eCTBCHHAs peakuus Ha CynbhaT-uoH. Haxoxaenue cepsl
u e€ COeAMHEHUN B MpUpojae. XUMHUUYECKOE 3arpsi3HEHUE OKPYKAlolel Cpebl
COEIMHEHUSAMM Cepbl (KUCIOTHBIE JTOXKAM, 3arps3HEHUE BO3/yXa U BOJIOEMOB),
crocoObl €ro NpeI0TBPAICHHUS.

O6mas xapaktepucTuka 31eMeHToB VA-rpynmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTEIEHH OKUCIECHUS. A30T, pacnpoCcTpaHEHUE B



npupojie, GU3nYecKre U XUMUYECKHe CBocTBa. KpyroBopoT a3zoTa B mpupoje.
AMMHak, ero Gpunueckue U XMMUYECKUE CBONCTBA, MOJYYeHUE U MPUMEHEHHUE.
Conu amMmoHUs, MX (PU3MYECKHE U XUMHUYECKHUE CBOICTBA, NPUMEHEHHUE.
KauecTBeHHas peakuus Ha MOHBI aMMOHUSA. A30THas KHCIIOTa, €€ IMOIy4YEeHHUe,
¢u3znueckre M XUMHUYECKHME CBOWCTBa (0OIIME Kak MpeICcTaBUTENs Kiacca
KUCIOT U crneuuduueckue). VMcnonb3oBaHue HUTPATOB M COJied aMMOHHUS B
KaueCTBE MUHEPAIbHBIX YAOOpeHHH. XUMHUECKOE 3arpsi3HEHHE OKpY Karolen
Cpeabl COEAMHEHUAMH a30Ta (KUCJIOTHBIE TOXKIH, 3arPSI3HEHUE BO3AYyXa, MOUYBbI
u BonoémoB). docdop, amnorponusie Mmonudukanuu Gocdopa, buzndyeckue u
xumuyecknue cBouctBa. Oxcun  dochopa (V) u  dochopHas xkucmiora,
¢usznueckre 1 XUMHYECKHE CBOICTBA, noyueHue. McnonbzoBanue GocdaTtoB B
KaueCTBe MUHEPAJIbHBIX YI0OpECHUI.

O6mass  xapakrepuctuka ds1eMeHToB  IVA-rpynmel.  OcobeHHOCTH
CTpPOEHUSI aTOMOB, XapaKTEPHbIE CTENEHH OKUCICHUS. YTJIEepOoJ, ajIOTPOIHbIE
MoauUKaIMK, PacpOCTpaHEHHE B TpUpPOJe, (DHU3WUYECKHEe U XUMHUYECKHUE
cBoiicTBa. AncopOuus. Kpyrosopor yriepoaa B npupoge. OKcuabl yriiepona,
uX (U3MYECKUE M XUMHYECKHE CBOMCTBA, JICUCTBUE HA JKUBBIC OpPraHU3MBI,
NOJIyYeHHUE U MPUMEHEHHE. DKOJOTUYECKHUE MPOOIEMbI, CBI3aHHBIE C OKCUAOM
yraepona (1V), rumoreza rio0aibHOTO MOTEIUICHUS KJIMMaTa, MapHUKOBBIMA
sbdext. YrompHas kuciaora U e€ conM, UX (PUIMYECKHME M XHUMHUYECKHE
CBOMCTBa, IMOJy4YeHHE U NpuUMeHeHHe. KauecTBeHHas peakius Ha KapOoHaT-
noHbl. Vcnonb3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U
CEJIbCKOM XO3SIMCTBE.

[lepBoHauanbHble TMOHATHS 00 OPraHMYECKUX BEIIECTBaX KaK O
COEIMHEHUAX yriepoja (MeTaH, dTaH, TWJICH, alleTHJIEH, STaHOJI, TJIMIEPUH,
yKCycHasi KuclioTa). [lpupoaHble HCTOYHUKH  YTIEBOAOPOAOB  (Yroib,
IPUPOJIHBIN ra3, HeTh), MPOIYKTH UX MepepaboTku (OCH3UH), UX POJIb B OBITY
U npombinieHHOCTH. [ToHsITHE 0 OMOJIOrMYecKH Ba)KHBIX BEIIECTBAX: KUpaX,
Oenikax, yrieBoJax — M UX POJIM B KM3HU 4esoBeka. MaTepuanbHOE €IMHCTBO
OpraHNUYECKUX U HEOPTaHWYECKUX COCTMHECHHM.

Kpemuuii, ero ¢wusnueckue M XHUMHUYECKHE CBOWCTBA, IIOJyYCHHE U
npumeHenne. CoenuHeHus KpemHus B mpupoxae. OOmue mpencraBieHuss o0
okcuae kpemHuus (1V) u kpemHueBoi kuciaore. CHUIMKAThI, ©X UCIOJIb30BAHUE B
OBITY, B MPOMBINIJICHHOCTH. BaxkHeilre cTponTenbHbIe MaTepHalIbl: KEpaMUKa,
CTEKJIO, IIEMEHT, O€TOH, kKee300eToH. [Ipobdiembl 6€30MacHOTO UCTIOIB30BaAHUS
CTPOUTENBHBIX MAaTEPHUAJIOB B TOBCEIHEBHOM KU3HHU.

Xumuueckuit IKcnepumenm:

u3ydeHrne oOpa3IOB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJISTHOM
KHUCIIOTBHI, TPOBEICHUE KAaUeCTBEHHBIX PEAKIINN HA XJIOPU/-MOHBI U HAOIIOCHUE
MPU3HAKOB MX MPOTEKAHUs, OMBITHI, OTpaXkaromue (pu3ndeckne U XuMHUYECKUE
CBOMCTBAa TaJOT€HOB W HX COEJUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIOB), O3HAKOMJICHHE C oOOpa3laMu XJIOPUIO0B (TaJOTeHUIOB),
O3HAaKOMJIECHME C o0pa3namMu cepbl M €€ COCIUHEHUSIMU (BO3MOKHO
WCIIOJIb30BAaHUE BUJEOMATEpUaNoB), HAOIIOeHNE TMpolecca OOyTIMBaHUS
caxapa MOJ JACHUCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHCIIOTHI, H3Y4YEHUE
XAMHYECKUX  CBOMCTB  pa30aBIEHHON CEpHOM  KHUCJIOTHI, MPOBEICHUE
KaueCTBEHHOW peakiuu Ha CcynbpaT-uoH W HaAOMIOIeHHe TMpu3HaKa e€
MPOTEKaHMs, 03HAKOMIJICHHE C (PU3NYECKUMHU CBOMCTBaMU a30T1a, ¢ocdopa U ux
COeIMHEHUN (BO3MOXKHO HCIIOJIB30BaHUE BHUJEOMATEpHUAIOB), oOpa3laMu
a30THBIX U (POCHOPHBIX YIOOPEHUM, MMOJydeHUe, COOMpaHue, pacrio3HaBaHuEe U
M3yYEHHUE CBOMCTB aMMHaKa, IMPOBEJCHUE KAYECTBEHHBIX PEaKIMi Ha HOH



ammoHust u  (QocdaT-uOH W  U3yYEHHUE TNPU3ZHAKOB UX TMPOTEKAHUS,
B3aMMOJIECTBHE KOHUEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEABIO (BO3MOXKHO
WCIIOJIb30BaHUE BHUACOMATEPHUAIOB), H3YUYEHHUE MOJACICH KpPUCTAIITHYECKUX
peméTok anMmasza, Tpaduta, ¢yIepeHa, O3HAKOMJIEHHE C MPOIECCOM
aZcopOIMKM pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM
MPOTHBOTA3a, MOJIydeHUe, coOMpaHHe, paclio3HaBaHWE W M3yYCHUE CBOMCTB
YIIEKUCIIOTO Ta3a, MPOBEJACHUE KAaueCTBEHHBIX peakiuid Ha KapOoHAT U
CUJIMKAT-UOHBl W M3YYCHHUE TMPU3HAKOB HUX MPOTEKAHUS, O3HAKOMIICHUE C
NPOAYKIMEN CUIUKATHOM MIPOMBIIUIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIBHBIX
3a7a4 110 TeMe «BakHelre HeEMeTaUIbl U UX COETUHEHHUSY .

MeTajIbl M X COeINHEHHS

OO6miass xapakTEepUCTUKAa XUMHUYECKUX DJJIEMEHTOB — METAUIOB Ha
OCHOBAaHMU MX NOJI0KEHUA B [leproanueckoi cucteMe XUMUYECKUX 3JIEMEHTOB
1. . MenneneeBa u ctpoeHus atomoB. CTpoeHHe MeTaIIoB. MeTtamnyeckas
CBSI3b U METAJUIMYECKAsl KPUCTALIMYECKAS PEIIETKA. DINEKTPOXUMHUUYECKUN PsJl
HanpspKeHU MeTaioB. Du3nyeckue M XMMHUYECKHE CBOWCTBA METAJIOB.
OO6mue crocoObl TONy4eHUsT MeTauioB. [loHSATHE O KOPpPO3WH METAJIOB,
OCHOBHBIE CIOCOOBI 3alUTBl HUX OT Koppo3uu. CrutaBel (CTajib, YYTYH,
JIOpATIOMUHUN, OPOH3a) U UX MPUMEHEHUE B OBITY ¥ IPOMBIIIIIICHHOCTH.

[[lenounble  MeTauibl: TosiokeHUWe B Ilepuoguueckoid  cucTeMe
XUMHUYECKUX 371eMeHTOB [[. 1. MeHeneeBa, CTpOEHHUE X aTOMOB, HAXOXKIECHHUE
B npupojge. Pusznueckne M XUMHUYECKHE CBOMCTBA (HA MpPUMEpPE HATPUA U
kanus). Okcuabpl U THAPOKCHIBI HAaTpus W Kanus. [IpuMeHeHue IenoYHbIX
METaIJIOB U UX COCIUHECHU.

[IlemouyHO3eMENBHBIE METaIbl MarHud W KaJIbLMK: TIOJIO)KEHUE B
[lepuonuueckoinr cucreme xumuueckux osnemeHToB J[. M. Mennaeneesa,
CTPOCHHE HX aTOMOB, HaxoXJeHue B mnpupoae. Ouznyeckne U XUMHYECKHUE
CBOWCTBA MarHusg W Kalbliud. BakHeiine coeguHEeHUs Kaiablus (OKCHI,
TUAPOKCHU, coJin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHCHHS.

AnoMuHuA: Tojio)keHue B Ileproanyeckoil CcUCTeME XUMHYECKHX
sanementoB JI. M. MeHneneeBa, CTpOCHHE aroma, HAXOXKJICHUE B MPHUPOJE.
dusnyeckne M XUMHUYECKHE CBOMCTBAa amtoMHHHSA. AMQOTEpHBIE CBOMCTBA
OKCHUJIa U TUAPOKCHUIA aTFOMUHUA.

Keneso: monoxenue B llepuoandyeckor cCUCTEME XUMUUYECKUX 3JIEMEHTOB
. . MenaeneeBa, CTpOEHHE aTOMA, HaXOXKJAECHUE B mpupoae. Ousnyueckue u
XUMHUYECKHE CBOMCTBa »xene3a. Okcuipl, THAPOKCUIbI U conu xeneza (Il) u
xene3a (l1l), ux coctas, cBolicTBa U MOIYyUYEHHUE.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE ¢ oOpasllaMd METaJVIOB M CINIaBOB, MX (HU3UYCCKUMHU
CBOWMCTBaMH, H3y4YCHHE pE3yJIbTaTOB KOPPO3UU METAIOB  (BO3MOKHO
HCIIOJIb30BaHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS OKCH]IA
KaJbIlds M HaTpUs C BOJIOM (BO3MOKHO HCIIOJB30BAaHME BHACOMATEPUAIIOB),
HCCJIEJIOBAaHUE CBOMCTB JKECTKOW BOJIbI, MPOIECCAa TOPEHUS JKEIE3a B KUCIOPOE
(BO3MOHO HCIOJIb30BaHWE BHUJEOMATEPHANIOB), MPU3HAKOB MPOTEKAHUS
KaYECTBCHHBIX PEAKIIMN HA MOHBI: MarHusl, KaJablHsl, ATFOMUHMS, [IMHKA, KEJe3a
(1) wm xemeza (), memu (IlI), HaGmrOmEeHWE ¥ ONHCAHHWE TMPOIECCOB
OKpalllUBaHMWS TUIAMEHM WOHAMU HaTpus, Kajdusd U Kajablus (BO3MOXKHO
HCTOJIb30BaHUE BUJICOMATEPHANIOB), HCClIeOoBaHUEe aM(pOTEPHBIX CBOMCTB
TUJIPOKCHIA AIIOMUHUS U TUAPOKCHUIA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX
3a1a4 1o TeMe «BakHelmue MeTalIbl U X COEIUHECHUS).

XUMHA U OKPYKAKOIIAA Cpeaa



BemecrBa u Marepuassl B OBCEIHEBHOW JKU3HM 4ellOBeKa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMUYECKUX peakiuil B ObITy. [lepBas moMouis npu
XUMHUYECKHX OKOTax U OTPABICHUSX.

XUMHYECKOE 3arps3HEHUE OKPYKaoIel cpepl (mpeaenbHas JOMyCcTUuMas
KoHIIeHTpamusi  BemlectB, ganee — I[IJIK). Ponp xumum B pemieHun
AKOJIOTUYECKUX TTPOOIIEM.

Xumuueckuit IKcnepumenm:

U3y4eHHe 00pa3oB MaTEPHUATIOB (CTEKIO, CIIJIaBbl METAJJIOB, MOJIUMEPHbBIE
MaTepHuabl).

Meosicnpeomemmnuie ceasu

Peanuzaius mMeXnpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBIISIETCSI 4Yepe3 HCMOJIb30BaHHE KaK OOIIMX ECTECTBEHHO-HAYUYHbBIX
NOHATHI, TaK W TOHSATUM, SBISIOIIUXCA CUCTEMHBIMU i1 OTHACJIBHBIX
IPEAMETOB ECTECTBEHHO-HAYYHOI'O ITUKJIA.

OO61ue ecTeCTBEHHO-HAYYHBIC TTOHSATHS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHUHTE3, KIacCU(pUKalusg, NePUOAUYHOCTh, HAOIIOACHHE,
AKCHEPUMEHT, MOJEIIMPOBAHHUE, HU3MEPEHUE, MOJENb, SBJICHUE, MapHUKOBBIN
3¢ eKT, TeXHOIOTHSI, MaTEPUAIIbI.

®dusuKa: marepusi, aToMm, BJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
U30TONBI, PAJUOAKTUBHOCTh, MOJIEKYJA, BJEKTPUUECKUN 3aps]l, MPOBOAHUKH,
NOJYIPOBOAHUKU, AUDIEKTPUKHU, (OTODIEMEHT, BEIIECTBO, TeEN0, OO0BEM,
arperaTHo€  COCTOSIHME  BEIllecTBa, a3,  pacTBOp,  pPacTBOPUMOCTb,
KpUCTAJUTMYECKasl PEmIETKa, CIUIaBbl, (QU3MUECKUe BEJIWYUHBI, CIUHUIIBI
U3MEPEHUS, KOCMHUYECKOE TPOCTPAHCTBO, MUIAHETHI, 3BE3/1bI, COIHIIE.

buonorus: dorocunres, apixanue, 6nocdepa, sKocucTeMa, MUHEPATbHbBIE
yI0OpeHUsI, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTRA.

l'eorpadusi: armocdepa, ruapocdepa, MHUHEpalbl, TOPHBIE MOPOIBI,
MIOJIE3HBIE UCKOIIaeMBIE, TOIUIUBO, BOJHBIC pECYPCHI.



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHUS MPOTPaMMbl OCHOBHOI'O OOIIEro
o0pa3oBaHus JIOCTUTAIOTCS B XOJA€ OOYyYEeHMsS] XUMHHM B €JUHCTBE Y4eOHOH U
BOCIIUTATEIIbHOM  JEATEIbHOCTM B  COOTBETCTBUM C  TPaJAUIIMOHHBIMU
POCCUHUCKUMU COIMOKYJIBTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH,
MPUHATHIMUA B OOIIECTBE MpaBWJIaMH U HOpPMaMU MOBEJACHUS U CIIOCOOCTBYIOT
MpoIieccaM CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLIMAIM3ALIUNA 00 yJarOIIUXCSl.

JIn4HOCTHBIE  pe3yNbTaThl  OTPAKalOT TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBAThCSL CHCTEMON TMMO3UTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIUA W
pacuIMpeHue OnbITa ICSITEIHHOCTH Ha €€ OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpuMOTHYECKOr0 BOCIMTAHUS

[IEHHOCTHOTO  OTHOIIEHUSI K  OTEYECTBEHHOMY  KYJIBTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJEIWI0, MOHUMAaHUS 3HAYCHUS XUMHUYECKOU
HAyK{d B )KM3HU COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOMU
uHopMalMer O TEPEeaOBBIX JOCTIKECHUSX U OTKPBITHUSX MHPOBOM U
OTCUECTBEHHONW XWMHH, 3aWHTCPECOBAHHOCTH B HAy4YHBIX 3HaHMIX 00
YCTPOWCTBE MUpa U OOIIECTRA;

2) rpaKIaHCKOT0 BOCTIMTAHUS:

NPEACTaBICHUS O COLMAIBHBIX HOpPMax W MpaBWIaX MEXKIMYHOCTHBIX
OTHOIIEHWH B  KOJJIEKTMBE, KOMMYHHMKAaTHUBHOM  KOMIIETEHTHOCTH B
OOIIECTBEHHO TOJIE3HOM, y4yeOHOMCCIE0BATeIbCKOM, TBOPYECKOW M APYTHUX
BUJAX JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOM JESATEIHHOCTU
IIPU BBIMOJIHEHUU YU€OHBIX, MO3HABATEIbHBIX 3a/1a4, BHITOJIHEHUH XUMHYECKUX
HKCIIEPUMEHTOB,  CO3JJaHUM  YYE€OHBIX  TPOEKTOB,  CTPEMJICHHS K
B3aMMOIIOHMMAHHUIO W  B3aUMOIIOMOIIM B  Tpolecce dAToM  yueOHOM
NEeATEIbHOCTH, TOTOBHOCTU OLICHMBAaTh CBOE IOBEJECHHE W TMOCTYIKU CBOUX
TOBapUIIEH C MO3ULIMH HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
ITOCJIEICTBUH MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMSI

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE U XUMUUYECKOW PEAKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTAaBIISIOLINE
OCHOBY ISl TOHUMAaHHMSI CYIITHOCTH HAyYHOW KapTUHBI MUPA, PEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSl MPHUPOJIbI, B3aUMOCBSA3IX YEJIOBEKA C
MNPUPOTHOM CPEION, O POJIM XMMHUU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

N03HABATEIbHbIE MOTHBBI, HAIPABICHHbIE HA MOJIyY€HUE HOBBIX 3HAHUI
Mo XWMHH, HEOOXOIWMbIe HJii OOBSCHEHUS HAOII0IaeMbIX MPOILECCOB H
SBJICHUI, TO3HABATEIbHON, MH(POPMAIIMOHHON M YUTATEIICKOW KYIbTYpHI, B
TOM YHCJE HABBIKOB CaMOCTOSATEIBHON padoThl € Yy4EeOHBIMH TEKCTaMH,
CIIPaBOYHOM  JIUTEPAaTypOi, JIOCTYNMHBIMHM  TEXHUYECKHUMH  CpPEICTBaAMU
WH(OPMAITMOHHBIX TEXHOJIOTH;

UHTEpeC K OOYyYEeHHMIO M TIO3HAHWIO, JTIO003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K €camM000Opa3OBaHUIO, IMPOEKTHOW U  UCCIEAOBATEIbCKOU
TESITENHbHOCTH, K OCO3HAHHOMY BBIOOPY HAMpPaBIEHHOCTH U YPOBHs 0OYYCHUS B
JaJbHEUIIIEM

4) popmMupoBaHUsI KYJbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH 3>KW3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBIO0, YCTAHOBKH Ha 370pOBbIA 00pa3 KM3HHU, OCO3HAHUE MOCIEICTBUN U
HEMPUATHE BPEIHBIX TMPUBBIUEK (YMOTPEOJICHUS AQJIKOTOMsl, HApPKOTHKOB,



KypeHHUs), HEOOXOJAMMOCTH COOJIIOJIEHHUS TpaBuid  OE30MAaCHOCTU  MpPH
oOpaIieHn ¢ XAMUYSCKUMH BEIIECTBAMH B OBITY M pEaTbHOU KU3HH,

5) Tpy/10BOT0 BOCIIUTAHUSI:

HWHTEpEC K MPaKTUUECKOMY H3Yy4deHHIO mpodeccuil u Tpyna pazaudyHOro
poja, yBaXeHUEe K TPYAY U pe3yJibTaTaM TPYAOBOU JAEATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE NPHMCHCHHS MPEIMETHBIX 3HAHWW MO XUMHUHU, OCO3HAHHBIN BBIOOD
WHJVMBUAYabHOW  TPACKTOPUM TMPOAOJDKEHHMs 00pa3oBaHHs C  y4E€TOM
JUYHOCTHBIX HHTEPECOB U CTIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB H
MOTpeOHOCTEH, YyCIemHol TpoPeCCUOHANBHOW IEATeIbHOCTU U Pa3BUTHUSA
HEOOXOIMMBIX YMEHHH, TOTOBHOCTH aJalTHPOBAThCA B TMPOdeCCHOHATBHOU
cpene;

6) IK0JI0rH4eCKOro BOCIIUTAHUS:

AKOJIOTUYECKHU 11e7IecCO00pa3HOe OTHOIIEHUE K TPHUPOJE KaK HUCTOYHHUKY
KU3HHU Ha 3emJie, OCHOBE €€ CYIIECTBOBAaHUS, TOHUMAaHUE IIEHHOCTH 370pPOBOT0O
u Oe3omacHoro obpasa >KU3HU, OTBETCTBEHHOE OTHOIICHUE K COOCTBEHHOMY
bU3UYECKOMY U TICUXUYECKOMY 3JI0POBbIO, OCO3HAHUE IIEHHOCTH COOJIIOCHUS
npaBui 0€30MacHOTO TOBEJICHMSI MpU padOTe ¢ BEIIECTBAMHU, a TaKXKe B
CUTYAIUsX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, ITOJTy4acMbIC TIPH U3yUYECHUU XUMUH, TSI
peleHus 3ajay, CBSI3aHHBIX C OKPYXaIIeW MPUPOTHON cpeou, s
MOBBIIICHUSI YPOBHSI JKOJIOTMYECKOW KYJIBTYpPhl, OCO3HAHHUS TJI00ATBLHOTO
XapakTepa OKOJOTMYECKUX MPOOJIeM U MYTeH HUX PEIICHUS IOCPEICTBOM
METOJIOB XMMHH, SKOJJOTHYECKOT'O MBIIICHUSI, YMEHHUS PYKOBOJICTBOBATHCS MM
B MTO3HABATENbHON, KOMMYHHUKATUBHON U COIIMAIbHON TIPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATHI

B coctaBe meranpenMETHBIX pE3YyIbTAaTOB BBIJIEISIOT 3HAUYMMBIE IS
dbopMUpOBaHUST MHPOBO33PEHHUS OOIICHAYYHbIE TOHSTHS (3aKOH, TEOpus,
NPUHIIMI, TUIMOTE3a, (aKT, CHCTeMa, NPOIECC, AKCIEPUMEHT U JPYToe.),
KOTOpBIE HCIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTax u
MO3BOJISIIOT HAa OCHOBE 3HAHMM M3 JTUX TNPEIMETOB  (HOPMHUPOBATH
NpEe/ICTaBlIieHne O I[EJOCTHOM HayyHOW KapTMHE MHpa, U YHUBEpCAJIbHBIC
yueOHbIe JeHicTBUs (TMO3HABATEIbHbIE, KOMMYHUKATHBHBIC, PETYJSTUBHBIC),
KOTOpBhIE 00€cTeunBarOT (POPMUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIHLHOMY
TUTAHUPOBAHUIO U OCYIIIECTBICHUIO YUYEOHOU IEATETbHOCTH.

Ilo3naBaTe/ibHbIEe yHUBEpPCAJbHbIE Y4eOHbIE JeiicTBUS

ba3oBble jornueckue AecTBUA:

YMEHHS UCIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIUJICHUS TPH OCBOCHUU
3HAHWI: PACKPBIBATH CMBICT XUMHUYECKUX TOHITHH (BBIIEISATh UX XapaKTepPHBIC
MPU3HAKH, YCTAHABIUBATH B3aUMOCBSI3b C IPYTUMU MOHSATUSMH ), HCTIOJIH30BaTh
MOHATHS TSI OOBSICHEHUS OTACIBbHBIX (PAKTOB U SBIICHUM, BHIOMPATh OCHOBAHUS
U KpUTEpUH [JIs KIAacCU(UKAIIMM XWMHUYECKHX BEIIECTB U XHUMHYECKUX
peakiuii, yCTaHABIMBATh MPUYMHHO-CJICJACTBCHHBIC CBS3M MEXIYy OOBEKTaMU
W3Y4YCHUS, CTPOUTH JIOTUYECKUE PACCYXACHHS (MHIYKTHUBHBIC, NEAYKTHBHBIC,
10 aHAJIOTHH), JACJIaTh BEIBOJBI U 3aKITFOUCHUS;

YMEHHE TPUMEHATh B TMPOIECCEe MMO3HAHMUS TOHATUS (TPEeIMETHBIE W
METanpeMETHbIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJIb3yeMbIE B
XAMHH, TPeoOpa3oBhIBATh IMUPOKO TPUMEHSIEMbIE B XUMHUU MOJEIbHBIC
MPEACTABICHUS — XUMUYECKHUI 3HAK (CUMBOJI 3JIEMEHTA), XUMHU4ecKas opmyiia
1 ypaBHEHUE XUMHUYECKON pPEaKIMH — MPHU PENICHUH y4eOHO-TIO3HABATEITLHBIX
3amady, C y4€TOM OTUX MOJEIBHBIX TPEJACTaBICHUN  BBISABIATH |
XapaKTepu30BaTh CYIIECTBCHHBIC TMPHU3HAKKM HM3y4aeMbIX OOBEKTOB —



XUMUYECKUX BEIIECTB M  XUMHUYECKUX  PEaKIui, BBIABIATH  0OIIHE
3aKOHOMEPHOCTH, TPUUYMHHO-CIEJCTBEHHBIC CBSI3M W MNPOTHUBOpPEUUS] B
M3y4aeMbIX MpoIleccax U sIBICHUSX.

Bba3oBble ncciaenoBaresibCcKue 1eiiCTBUS:

yYMEHHUE HUCTIOJIb30BATh MOCTABJICHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA
MO3HAHUS, a TAKXKE B KAayeCTBE OCHOBBI MJig (hOPMUPOBAHHUS THUIMOTE3BI IO
MIPOBEPKE MPABIWILHOCTU BBICKA3bIBAEMBIX CY)XICHUH;

npuoOpeTeHue ONbITa MO IJIAHUPOBAHUIO, OPraHU3AIMU U TMPOBEJICHUIO
YUCHUYECKHUX OSKCIIEPUMEHTOB, YMEHHME HaOJI0JIaTh 3a XOJIOM IIpoiiecca,
CaMOCTOSITEJILHO MPOTHO3UPOBAThH €r0 Pe3ysbTart, (popMyaupoBaTh 00001EHUs
U BBIBOJIBI MO pe3yJbTaTaM MPOBEIEHHOTO OIbITA, UCCIEIOBAHUS, COCTABISAThH
OTYET O MpoJIeJaHHOM padoTe.

Pab6ora ¢ undgopmanmeii:

yMEHUE BBIOMpATh, aHAJTU3UPOBATH W HUHTEPIPETUPOBATH HHEOOPMAIIUIO
pa3IUYHBIX BUJAOB M (OPM TMPEICTABJICHUS, TMOJIYy4aeMyl0 U3 Pa3HbIX
UCTOYHUKOB (HAy4YHO-TIOMYJISIPHAsI JIMTEpaTypa XUMHYECKOrO COJIepIKaAHUS,
CIipaBOYHBIE mocoOus, pecypchl HWHTepHETa), KPUTHYECKU OICHUBATH
IPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POPMAITHIO;

yMEHHUE TIPUMEHSITh Pa3JIMYHbIE METOJIbI U 3aPOCHI MPU TTOUCKE U 0TOOpE
uH(OpMaIIMK U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JJIsI BBITIOJTHEHUS
y4eOHBIX U TTO3HABATEIBHBIX 3aJ1a4 OMPEACIIEHHOTO TUIIA, TPUOOPETEHHE OTBITA
B 00JIACTH HCIIOJIb30BaHUSI MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
OBJIQJICHUE KYJBTYPOH aKTUBHOT'O WCIIOJIb30BAHUS PA3JIMYHBIX IMOMCKOBBIX
CUCTEM, CAMOCTOSITEJIbHO BBIOMpPATh ONTUMAIbHYIO (OpMY MpeaCcTaBICHUS
uHbOpMAIIMK ¥ WUIIOCTPUPOBATH PEIIaeMble 3a7aud HECIONKHBIMU CXEMaMH,
auarpaMMaMmu, IpyrumMu popMamu rpaduku 1 UX KOMOUHAIUSIMU;

yMEHHE HCIOJb30BaTh M aHAJIM3UpOBaTh B IIpolecce Yy4yeOHOW u
UCCJIEN0BATENbCKON JEeATEIbHOCTU UH(pOpPMALIHIO 0 BIIMSTHUU
IPOMBILIJIEHHOCTH, CEJIBCKOIO XO35MCTBA M TPAHCIOPTAa HAa COCTOSIHUE
OKPY’KAIOIIEH IPUPOTHON CPEIBI.

KoMMyHuKaTHBHBbIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBHSA:

YMEHHMS 3aJlaBaTh BOMNPOCHI (B Xo0j€ auaigora U (Wiau) AUCKYCCHH) TIO
CYIIECTBY 0OCyXmaemMoil Tembl, (OPMYJIUPOBATH CBOU MPEIIIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEJIOKEHHOM 3a/1a4H;

YMEHUSA TPEACTaBIATh IOJYYEHHbIE PpE3yJbTaThl I[O3HABATEIbHOM
NEATEIbHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTax; JeiaTh MPE3CHTALMIO
pPE3YNbTATOB  BBIMIOJHEHUS XHMMHUYECKOTO OJKCIepuMeHTa (J1abopaTopHOTro
OTIbITA, JIA0OPATOPHON PAaOOTHI MO MCCIETIOBAHUIO CBOWCTB BEIIECTB, YI€OHOTO
MIPOEKTA);

YMEHHUS Y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOU
MO3HABAaTEIBHOM M  HCCIIEIOBATEIbCKON  NIESITENbHOCTH TMPU  PELICHUU
BO3ZHUKAIONIUX MPOOJEM HAa OCHOBE yuéTa OOIIMX MHTEPECOB M COTJIACOBAHUS
mo3unuii  (0OCyXaeHus, OOMEH MHEHHUSIMH, «MO3TOBBIC  IIITYPMBI»,
KOOpAWHAIMS COBMECTHBIX JEHCTBHM, ONpelesieHHe KPUTEPUEB MO OILICHKE
Ka4yeCTBa BHITIOJIHEHHOM pabOThI U APyTHE).

PeryjsiTUBHBbIC YHUBepCaJIbHbIe YYeOHbIE JeHCTBUSA:

YMEHUE CaMOCTOSITEILHO OMPEAENSTh eI NEATeIbHOCTH, MIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeATEeNbHOCTD, BRIOMpaTh Haubosiee 3(hPeKTUBHBIE CIOCOOBI PEIICHUST YUEOHBIX
Y MO3HABaTENbHBIX 3a/la4, CaMOCTOSITEJILHO COCTaBISATh WJIM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JEUCTBUUA NPHU BBINOJHEHUN 3aJlaHUM C YYETOM



MOJIyYEHHUs HOBBIX 3HAHUN 00 M3ydaeMbIX 00OBEKTaX — BEIIECTBAX U PEAKIIUSX,
OIICHUBAaTh COOTBETCTBHME MOJYYEHHOTO pe3yJbTaTa 3asBICHHON IIEIH, YMEHUE
WCIIOJb30BaTh W aAHAIM3UPOBATh KOHTEKCTHI, TMpeaJiaraeMble B YCIOBUH
3aJJaHUM.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX pe3yJbTaTOB IO OCBOCHHUIO 0053aTEIBHOTO

COJIep>KaHMsI, YCTAaHOBJIEHHOTO JaHHOW (denepanbHON paboueil mporpaMMoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbIC 3HAHUS, YMEHUSI U CIIOCOOBI
NEUCTBUM, BHUIBI JESITCIBHOCTH IO TMOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEpIpEeTallii, TPeoOpa3oBaHUI0 U MPUMEHEHUIO B Pa3IMYHBIX Y4E€OHBIX U
HOBBIX CUTYaIIUSX.

K xonmy oOydenuss B 8 kijacce mpeaMeTHble pe3ysibTaThl Ha 0a30BOM

YPOBHE JIOJIKHBI OTPaXkaTh CPOPMHUPOBAHHOCTH y 00 yUaIOIIUXCS YMECHHUM:

e PACKpBIBATh CMBICII OCHOBHBIX XMMHYECKHUX TMOHSTHUN: aTOM, MOJEKYJa,
XUMUYECKHUI 3JIEMEHT, POCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh
(oHOpPOIHASE U HEOTHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs
U MOJIEKYyJIApHasT Macca, KOJHWYECTBO BEIIECTBA, MOJb, MOJISIpHAS
Macca, MaccoBas JOJII XUMHYECKOTO JJIEMEHTa B COCIUHCHHH,
MOJSIDHBIH ~ 00BEM, OKCHJl,  KHCJIOTa, OCHOBAHMUE, COJIb,
AJIEKTPOOTPHUIIATEIIBHOCTh, CTETICHb OKUCJICHUS, XUMUUYECKash peaKius,
KJ1accu(puKaIus peakiuii: peakiuu COeAMHEHUS, PEaKIIUU Pas3IoKEHUs,
peaKIuu 3aMeleHus, pPeakiuu OOMEHa, 2K30- U DHJIOTEPMUUYECKHUE
peakIuu, TeroBoi d(PeKT peakiuu, Sapo aTomMa, JICKTPOHHBINA CIIOM
aToMa, aTOMHas oOpOuWTal b, paAJAUYC aroMa, XUMHUYECKas CBS3b,
NOJISIPHAs W HEMOJIsIpHAash KOBAJEHTHAsl CBS3b, MOHHAs CBS3b, HOH,
KaTHOH, AHUOH, PAacTBOP, MaccoBas JOJs BellecTBa (MPOIEHTHAs
KOHLICHTpAlIKsI) B paCTBOPE;

e WUTKOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHUYECKHX MOHATUUA U
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUJII COCTaBlieHUs (opMyll
BEIIECTB U YPABHCHUI XUMHYECKHUX PEaKIUM;

e OTIPEJIEISITh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENEHb  OKHCIIEHHS DJIEMEHTOB B  OMHApHBIX  COCIUHEHMSIX,
IPUHAJIEKHOCTh BEMIECTB K OMPEAECIEHHOMY KIIACCY COEIUHEHHI MO
dbopMynaMm, BHI XUMHUYECKON CBsI3M (KOBAJIGHTHAs W HWOHHAs) B
HEOPraHUYECKUX COCTMHEHUSX;

e packpbiBaTh cMmbich [lepuommueckoro 3akona J[. WM. Menaeneena:
JEMOHCTPUPOBATh MOHWMAHUE MEPUOJANYECKON 3aBUCHUMOCTH CBOICTB
XUMUYECKUX 3JIEMEHTOB OT UX MoJjioxkeHus B Ileproanueckoil cucreme,
3aKOHOB COXPAHEHHMsI MAcCChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO yY€HHsI, 3aKOHa ABOTapo;

¢ OTMCHIBATh U XapaKTepu3oBaTh Tabmuunyio ¢opmy Ilepuonnueckoit
CHUCTEMbl XHMHYECKHUX OJEMEHTOB: pa3NyaTh MOHATUS «TJIaBHAs
noarpynna (A-rpynna)» u «nodounas noarpynmna (b-rpynna)», manbie
U OOJIBIITNE TIEPHOJIBI, COOTHOCUTH 0003HAYCHHUSI, KOTOPhIE UMEIOTCS B
tabnune «llepmonmdeckas cucrteMa XUMHYECKHX diemeHtoB J[. H.
MeHnneneeBay € YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB
XUMUYECKUX D3JIEMEHTOB (COCTaB M 3apsaja  sapa, oOIllee 4YucCio
AJIEKTPOHOB U PACHPEACIICHUE UX MO AIEKTPOHHBIM CIIOSIM);



e KJJaCCU(ULIUPOBATH XUMUYECKUE FIEMEHThI, HEOPraHUYECKUE BEILECTBA,
XUMHYECKUE peakUuuu (10 YUCIY U COCTaBY YYaCTBYIOIIMX B PEaKIUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

* XapaKTepU30BaTh (OMHUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEILIECTB
pa3IUYHBIX  KJIAcCOB,  NOJATBEpXAas  ONUCAHWE  NpUMEpaMu
MOJIEKYJISIPHBIX YPABHEHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKIUH;

e IPOTHO3UPOBATH  CBOWCTBA  BEHIECTB B  3aBUCUMOCTH OT  HX
KayeCTBEHHOI'O COCTaBa, BO3MOXKHOCTH NPOTEKAHUS XUMUYECKUX
IPEBPALLEHUHN B Pa3IMYHbIX YCIOBUSX;

e BBIUUCISATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAaccChl
BEUIECTB, MAacCOBYIO JOJI0 XHMHYECKOrO0 »3JeMeHTa Mo (opmyie
COEIMHEHHUs, MacCOBYIO [OJII0 BEILIECTBA B pPacTBOpE, MPOBOJIUTH
pacy€Thl O YPaBHEHUIO XUMUYECKOM peakIuu;

e IPUMEHSITH OCHOBHBIE ONEPALMU MBICIUTEIBHON JAESITEIIbHOCTU — aHAIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHNEe, CUCTEMAaTU3AlINIO, KllacCU(]UKaIuIo,
BBISIBJICHUE TIPUYMHHO-CIICJICTBEHHBIX CBSI3€M — JJI1 U3y4YEHUS! CBOMCTB
BEUIECTB M XUMHUYECKUX PEaKIMi, E€CTECTBEHHO-HAy4YHbIE METObI
NO3HaHUsI — HAOJIOJIeHNEe, U3MEpPEHNE, MOJICTUPOBAHNE, HKCIIEPUMEHT
(peanbHBINA U MBICIICHHBIN);

e CIICIOBATh  TNpPaBWJIaM  [OJIb30BAHUS  XUMHUYECKOM  mMocymod |
nabopaTopHbiM O0OpYAOBaHHEM, a TakKe IMpaBuiIaM oOpamlieHus ¢
BEUIECTBAMU B COOTBETCTBHHM C HWHCTPYKIUSMU TIO BBIIOJIHEHUIO
1a00paTOPHBIX XUMHMYECKUX OIMBITOB MO TMOJYYEHUIO U COOMpPaHUIO
raz000pasHbIX BEIIECTB (BOZOPOJA M KHCIOPOAA), HPUTOTOBJICHUIO
pacTBOPOB C  OMNPENENEHHOM MacCcOBOM [JI0JIEll  pacTBOPEHHOIO
BEILECTBA, IJIAHUPOBATh U MPOBOJUTh XUMHUUYECKUE IKCIIEPUMEHTHI 110
paclo3HaBaHUIO pACTBOPOB IIEJIOYEM M KHUCIOT C IOMOIIBIO
UHIUKATOPOB (TakMyc, (heHondTanenH, METUIIOPAHXK U JIpyTHe).

K xonmy oOydenust B 9 kiacce npeameTHbIe pe3yibTaThl Ha 0a30BOM

YpPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYHUAIOIIUXCS YMEHUM:

e PACKpbIBAaTh CMBICII OCHOBHBIX XHMHUYECKHX TIOHATHI: XUMUYECKHUI
3JIEMEHT, aTOM, MOJEKYJa, WOH, KaTUOH, aHUOH, MPOCTOE BEIIECTBO,
CJI0’)KHOE BEILIECTBO, BAJIECHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEICHb
OKUCJICHUS, XUMHYECKas peaklus, XUMHUYECKas CBs3b, TEIUIOBOU
addekT peakuuu, MOIb, MOJSPHBIA 00BEM, pacTBOp, SJICKTPOIUTHI,
HEAJEKTPOJIUTBI, SJIEKTPOIUTHYECKAS TUCCOLUALINS, PEAKIIUM HOHHOTO
oOMeHa, KaTaJu3aTtop, XUMHUYECKOe paBHOBecHEe, OOpaTUMble WU
HeoOpaTUMBbIE PEAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKHUCJIMTENb, BOCCTAHOBUTEIb, OKHCIECHUE W  BOCCTAHOBIICHUE,
ajoTponusi, amMQpOTEpPHOCTh, XUMHUYECKass CBSA3b (KOBaJEHTHas,
WOHHAsl, MeETaJuIMuecKas), KpUCTaJUIMYECKasi pemeTka, Koppo3us
METAJUIOB, CIUIABBI, CKOpPOCTb XWMHYECKOW pEaKLUHH, MPEeAeIbHO
nonyctuMast konuentpanusa [1/IK BemecTsa;

e WUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHUYECKHX TMOHSATUUA U
OPUMEHATH 3TU HOHSITHUS NPU ONMUCAHUM BEUIECTB U UX MPEBPALICHU;

* UCIIOJI30BaTh XUMHUYECKYID CHUMBOJUKY JUIsl COCTaBlIeHHS (opMyin
BEILIECTB U YPABHEHHN XUMHUUYECKUX PEAKIIN;

e ONPEJENATh BAJIGHTHOCTh U CTEIIEHb OKUCJIEHUS! XUMHUUYECKHX 3JIEMEHTOB
B COEAMHEHMSX pa3JIMYHOIO COCTaBa, MPUHAJJIEKHOCTh BELIECTB K
ONpeIeIEHHOMY KJacCy COeAUHEHUN mo (opmyiam, BUJI XUMUYECKOU
CBS3U (KOBaJCHTHAs, WOHHAs, METaJUIMYeCcKas) B HEOPraHUYECKUX



COEIMHEHHUAX, 3aps] MOHA MO XMMUYECKOH (hopMmyJsie, XapakTep Cpelbl
B BOJHBIX  pAacTBOpaX  HEOPraHWYECKUX  COCAMHEHUMH,  THII
KPUCTAJUIMYECKON PEIIETKU KOHKPETHOI'O BEIIECTBA;

e packpbiBaTh cMbICH llepuonnueckoro 3axkona [[. M. MenpneneeBa u
JEMOHCTPUPOBATh €ro MOHHMMAaHHE: ONUCHIBATh U XapaKTepU30BaTh
Tabinunyto Gopmy lleproguueckoil CUCTEMbI XUMHUECKHUX 3JIEMEHTOB:
pasznuyarh MOHATHUS «TJaBHas noArpynna (A-rpynma)» U «noOodHas
noarpynna (b-rpymnma)», manbie U OOdbIIME TEPUOJBI, COOTHOCUTH
0003HaueHusl, KOTOpPbIE HUMEIOTCS B NEPUOJUYECKON Tabmuue, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XUMHUUYECKUX
3JIEeMEHTOB (COCTaB W 3apsig sjpa, oOlIee YHUCIO JJIEKTPOHOB U
pacrpesieyieHue UX 0 DJJICKTPOHHBIM CJI0sIM), OOBSICHSATH OOIIUE
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB 3JIEMEHTOB U UX COEUHEHUN B
npenenax MajblX MNEPUOOB U TIABHBIX MOATPYII C YYETOM CTPOEHUS
WX aTOMOB;

e KJJaCCU(UIIUPOBATH XMMUYECKUE AJIIEMEHThI, HEOPraHWYECKHE BEILEeCTBA,
XUMHYECKUE peakuuu (10 YMCIY U COCTaBY YYaCTBYIOIIMX B PEaKIMU
BEIIECTB, MO TEIIOBOMY J(ddeKxTy, M0 HU3ZMEHEHUIO0 CTeneHel
OKHUCJICHHS] XUMHUYECKHUX JIEMEHTOB);

 XapaKTepU30BaTh (OMUCHIBATH) OOLIME U CHEHU(UYECKUE XUMUYECKUE
CBOICTBa MPOCTBIX M CJIOXHBIX BEIIECTB, MOJATBEpKJIas OMNHCAHUE
npuMepaMu MOJICKYJSIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIIHMX
XUMHUYECKUX PEaKIni;

e COCTaBJSITh YPAaBHEHMS DIJIEKTPOJIUTUYECKOW JHCCOLMAIMU KHCIOT,
HIeJIoYed M CoJiel, TOJIHBIE W COKpall€HHbIE YpAaBHEHHS peaKuid
MOHHOTO  OOMEHa, YypaBHEHHS  peaKlHii,  MOATBEP>KIAIOIINX
CYILIECTBOBAHHE T€HETUYECKOUW CBSI3M MEXIY BELIECTBAMH Pa3THMYHBIX
KJIACCOB;

e PACKpbIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN
MIOCPEJICTBOM COCTABJICHUS SJIEKTPOHHOTO OajaHCca ATHX PEaKIUi;

e IPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH MPOTEKAHUS XUMUYECKHX IPEBPALICHUI B Pa3IUYHBIX
YCIIOBUSIX;

e BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl
BEIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOTO »JJIEeMEHTa 10 QopMmylie
COEIMHEHUS, MAacCOBYIO [OJII0O BEUIECTBA B pPacTBOpPE, MNPOBOIUTH
Pacy€Thl MO YPaBHEHUIO XUMUUYECKOUN peaKklny;

e COONMIOATH,  TpaBWJIa  TOJIB30BAHUS  XMMHUYECKOHW  TOCYyIOHW U
nabopaTopHbiM O0OpYZOBaHUEM, a TaKXKe MpaBwiIa OOpalIeHHs C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKLUMSIMU IO BBIIOJIHEHUIO
1a00paTOPHBIX XUMHUYECKHX OTBITOB MO TMONYYCHUIO U COOMpPaHUIO
ra3000pa3HbIX BEIIEeCTB (AaMMHaKa M YIJIEKUCIIOTO rasa);

e IPOBOJINTh ~ PEAKLMH, TOATBEPKAAIONIME KAYECTBEHHBIH  COCTaB
pa3IMYHBIX BELIECTB: pPaclo3HaBaTh OMNBITHBIM NYTEM  XJIOPUA-,
Opomun-, womua-, kKapObonar-, Qocdar-, cunmukar-, cymbdar-,
TUAPOKCUA-UOHBI, KATUOHBI AaMMOHHMSI U MOHBI MU3YYEHHBIX METaJUIOB,
NPUCYTCTBYIOIIKE B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEIIECTB;

e IPUMEHSTH OCHOBHBIE ONEPAIN MbICIUTEIBHON NESITEIbHOCTH — aHAJU3
M CHHTE3, CpaBHEHHE, O0O0OIIECHHE, CHCTEeMaTH3allii0, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€M — JUIsl U3YYEHHUs CBOMCTB BELIECTB U
XUMUYECKUX pEeaKIui, €CTECTBEHHO-HAyYHbIC€ METOAbl IO3HAHUS —



HaOJII0/IeHNEe, U3MEpPEHNEe, MOJICIUPOBAHHE, SKCIIEPUMEHT (peaibHbIA U
MBICIICHHBIH).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KVIACC
HaumenoBanue KoauuecTBO 4acoB
Ne DJIeKTpOHHbIe (L1 (PPOBbHIE)
pa3aesoB U TeM KonTpoJbHbIe IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
nporpamMmbl padoThI padoThI
Paszgea 1. IlepBoHavajibHble XUMHYECKHE MIOHATUSA
XUMHS — BaykHas
00J1aCTh €CTECTBO3HA
1.1 TaCTR CeT TvB HaH 5 2 https://m.edso00.ru/ASR9T4T6X
Y TIPAKTUYECKOU
NEATEIILHOCTH YeJI0BEKA
BemectBa €CKHE
1.2 HHECTBA 1 XHMUACCRI 15 1 https://m.edsoo0.ru/JOM9V8V8D
peakuuu
Hroro no pazneny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
Bosayx. Kucnopon.
2.1 ayx post 6 https://m.edso0.ru/Q5A8K5W8Y
ITousiTue 06 okcumax
B T e
2.2 OAOPOA. LIOTHTHE O 8 1 https://m.edso0.ru/C4H8K6T8E
KHCJIOTaX U COJIAX
Bopa. PactBopenl.
2.3 a p 5 1 1 https://m.edso0.ru/F1X701B0Q
[Tousitre 00 OCHOBAHUIX
OCHOBHBIE KJIAaCCHI
2.4 HEOPraHNYeCKUX 11 1 1 https://m.edsoo.ru/L3F4R7GOT

COEIMHEHUN



https://m.edsoo.ru/A3R9T4T6X
https://m.edsoo.ru/J0M9V8V8D
https://m.edsoo.ru/Q5A8K5W8Y
https://m.edsoo.ru/C4H8K6T8E
https://m.edsoo.ru/F1X7O1B0Q
https://m.edsoo.ru/L3F4R7G0T

Hroro no pazneny 30

Paznean 3. Ilepuoanueckuii 3akon u [lepuoguyeckasi cucrema xummnieckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.

XumMuueckas cBs3b. OKHCINTEILHO-BOCCTAHOBUTEIbHbIE pPe€aknumn

[Tepuonnueckuii 3aKOH U
[Tepuonnueckas cucrema
3.1 XUMUYECKUX DJIEMEHTOB 7
. . Menneneena.
Crtpoenue atoma

https://m.edso00.ru/C911K8POM

XUMHYECKASA CBA3b.

O -
3.2 KHCTTEIRHO 8 2 https://m.edso0.ru/W8COT2E7K
BOCCTAHOBUTCJIIHLHBIC
peaxIu
Hroro no pazneny 15
Pe3epBHOE Bpemst 3 https://m.edsoo.ru/A3F7K3G1G
OBILIEE KOJIMYECTBO

YACOB II10 ITPOTPAMME 68 S



https://m.edsoo.ru/C9I1K8P0M
https://m.edsoo.ru/W8C0T2E7K
https://m.edsoo.ru/A3F7K3G1G

9 KUIIACC

Ne
n/n

HaumenoBanue
pa3/iesioB U TeM
NMPOrpamMmmbl

KoaunuecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoTbI

IIpakTH4eckue
padoTsI

duexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

Paspnen 1. BemecTBo 1 XUuMHYeCKHE peaKIUA

11

[ToBTOpEHUE M
yriyOJieHue 3HAaHUN
OCHOBHBIX Pa3/IeJIoB
Kypca 8 Kiacca

https://m.edsoo0.ru/GOM5W9J3T

1.2

OcCHOBHEBIE
3aKOHOMEPHOCTH
XUMHUUYECKUX PEaKIi

https://m.edso0.ru/R3Z2906G4G

1.3

DJIEKTPOJIUTHYECKAS
JMICCOLIMAITHSI.
XUMUYECKUE PEAKIINU B
pacTBopax

https://m.edsoo.ru/D5R5V404A

Hroro no pazneny

17

Pa3pen 2. Hemerasiibl M UX COeTUHEHU ST

2.1

OO1as xapakTepuCcTUKa
XUMHUYECKHX JIEMEHTOB
VIIA-rpynnst. ['anorenst

https://m.edsoo.ru/FOW1IN9IF5V

2.2

OO1as xapakTepuCcTUKa
XUMUYECKUX JIEMEHTOB
VIA-rpynnsl. Cepa u eé

https://m.edsoo0.ru/S7L7M9L7S



https://m.edsoo.ru/G9M5W9J3T
https://m.edsoo.ru/R3Z9Q6G4G
https://m.edsoo.ru/D5R5V4O4A
https://m.edsoo.ru/F9W1N9F5V
https://m.edsoo.ru/S7L7M9L7S

COCAMHCHUA

OOmast xapakTepuCcTUKa

23 | XMMHACCKHXSICMCEHTOR 7 1 https://m.eds00.ru/A6Y9S6HAU
VA-rpymimsl. A3o0T,

docdop 1 UX COeTMHCHHUS

OO01as XxapakTeprucTUKa
XUMHNYECCKHUX JJIEMCHTOB
24 IVA-rpynnel. Yrinepon u 8 1 2 https://m.edsoo0.ru/Q2W5H2K5Y

KPEMHHI U UX

COCAMHCHUS

Hroro mo pazgeny 25

Paznena 3. MeTasiibl M X cOeIUHEHUS

00 i
3.1 He cBoucTBa 4 https://m.edso0.ru/C1C6H6T2M
METAILIOB

B N
3.2 KHCHIIIE METAJLTB I 16 1 2 https://m.edsoo.ru/I8G6J7R9U
HUX COEIUHEHUSA

Htoro o paszeny 20

Pasznen 4. Xumusi v oOKpy:Kaomas cpeaa

B
4.1 CHIECTBA 1 MATCPUAIH B 3 https://m.edso00.ru/Z3S8T1Q8K
KHU3HH YeJIOBEKa

Uroro no pazneny 3

PesepBHOE Bpemst 3 https://m.edsoo.ru/N2U7H3F8A

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 68 4 !



https://m.edsoo.ru/A6Y9S6H4U
https://m.edsoo.ru/Q2W5H2K5Y
https://m.edsoo.ru/C1C6H6T2M
https://m.edsoo.ru/I8G6J7R9U
https://m.edsoo.ru/Z3S8T1Q8K
https://m.edsoo.ru/N2U7H3F8A




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
N KoJsnyecTBo 4yacoB
DJIeKTPOHHbIE
Mara uudposbie
n| Tema ypoka KonrtpoabHnbie IIpakTnyeckue
Bcero U3ydeHus o0pa3oBaTejibHbIE
/ padoThI padoThI
0 pecypchl
[Ipenmer xumuu. Poms xumun B httns-//m.ed 1142V
1 KU3HU desioBeka. Tenma u 1 03.09.2026 .M. £0500.1
8M9V
BeIlleCTBa
IT https://m. .ru/P1
9 OHATHE O METOJIaX O3HAHUSA B 1 08.09.2026 ttps://m.edsoo.ru/P108
XUMUHA A5C6T
[TpakTruueckas padora Ne 1
3 «HpaBt.I/ma paboThl B mabopaTopuun 1 10.09.2026 https://m.edso00.ru/O5G3
Y IPUEMBI 0OpaIIeHUSI C EOD8Y
J1a00paTOPHBIM 000PYI0BAHUEM))
4 YucThle BElIeCTBA U CMECH. ) 1 15.09.2026 https://m.edsoo.ru/X1A2
CriocoObl pasneneHus cMmecei E3M8R
[IpakTiueckas pabora Ne 2 httns://m.ed IREWE
5 «Paznenenne cmeceit (Ha mpumepe 1 17.09.2026 Z8|D:S§xm.e 200
OUYMCTKU MTOBAPEHHOU COJIM)»
6 ATOMBI 1 MOJIEKYJIBI 1 22.09.2026 https://m.edsoo.ru/J7R10
8H1L
7 XHUMHUYECKHUE HIIEMEHTBI. 3HAKU 1 24.09.2026 https://m.edsoo.ru/W3U6
(CMMBOJIBI) XUMHUYECKUX Q6D7W



https://m.edsoo.ru/J4C2V8M9V
https://m.edsoo.ru/J4C2V8M9V
https://m.edsoo.ru/P1O8A5C6T
https://m.edsoo.ru/P1O8A5C6T
https://m.edsoo.ru/O5G3E0D8Y
https://m.edsoo.ru/O5G3E0D8Y
https://m.edsoo.ru/X1A2E3M8R
https://m.edsoo.ru/X1A2E3M8R
https://m.edsoo.ru/R6W6Z8F9X
https://m.edsoo.ru/R6W6Z8F9X
https://m.edsoo.ru/J7R1O8H1L
https://m.edsoo.ru/J7R1O8H1L
https://m.edsoo.ru/W3U6Q6D7W
https://m.edsoo.ru/W3U6Q6D7W

9JICMCHTOB

https://m.edsoo.ru/H2W7

8 [IpocThie U ci0XxHBIE BELIECTBA 29.09.2026 WSP3A
https://m. .Tu/EOD1
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 01.10.2026 Ui n.edsun. (/L0
L5N1N
3aKOH MNOCTOSHCTBA COCTaBa
1 . X . dlm. .
BelecTB. Xumudeckas hopmysa 06.10.2026 https://m.edso0.ru/13Y2G
0 BanenTHOCTH AaTOMOB 1R4C
XHMHYECKUX DIIEMEHTOB
1 OtHOCHTENbHASA aTOMHAs Macca. hitos://m.edsoo.ru/FIN3S
1 OTHOCUTENbHAST MOJICKYJISIpHAS 08.10.2026 0 Apgl. ' '
Macca
1 M //m. .
accoBast JOJISI XUMHYECKOTO 13.10.2026 https://m.edsoo.ru/J6A9
2 3JIEMEHTA B COCUHEHUHU W4pP1J
1 K . Mons. :
0JIMYECTBO BeriecTBa. MoJib 15.10.2026 https://m.edso00.ru/C2J5K
3 MomsipHast Mmacca 415X
1 () )
W3UYSCKHUE U XUMHYCCKHE 20.10.2026 https://m.eds00.ru/S2R3
4 SIBIICHHS. XAMHUCCKAs PCaKIHsI H7N6C
1 I1 //m. .
pU3HAKHU U yCJIOBI/I;Iu MPOTEKAHUS 99 10.2026 https://m.edsoo.ru/Z3F4A
5 XUMUYECKUX PEAKIINN 8K60
3aK0H COXpaHEHHUS MacChl
! BEIIECTB. XUMUYECKHE 05.11.2026 https://m.edsoo.ru/P7v8
5 111 . T A5Z3D
ypaBHEHUS
BrrunciieHuss KoJIMuecTBa, MacChl
1 5 TR R 10.11.2026 https://m.edsoo.ru/\W9S8
7 | PeMeCTRATIO ypashe i Y7222

XUMHWYCCKUX peaKquI



https://m.edsoo.ru/H2W7W8P3A
https://m.edsoo.ru/H2W7W8P3A
https://m.edsoo.ru/E0D1L5N1N
https://m.edsoo.ru/E0D1L5N1N
https://m.edsoo.ru/I3Y2G1R4C
https://m.edsoo.ru/I3Y2G1R4C
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https://m.edsoo.ru/J6A9W4P1J
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https://m.edsoo.ru/C2J5K4I5X
https://m.edsoo.ru/C2J5K4I5X
https://m.edsoo.ru/S2R3H7N6C
https://m.edsoo.ru/S2R3H7N6C
https://m.edsoo.ru/Z3F4A8K6O
https://m.edsoo.ru/Z3F4A8K6O
https://m.edsoo.ru/P7V8A5Z3D
https://m.edsoo.ru/P7V8A5Z3D
https://m.edsoo.ru/W9S8Y7Z2Z
https://m.edsoo.ru/W9S8Y7Z2Z

Krnaccudukarus XaMHUYECKUX
peakuuii (CoeTuHeHus,

https://m.edsoo.ru/KO0P1L

12.11.2026
pas3iioKeHus, 3aMEILICHUS, 4R1IW
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN- httns://m.ed o
sHIMKIoeUCT. O000ICHHEe 1 17.11.2026 6V\Kl)év M.E0500.I
CHUCTEeMaTH3alus 3HAHUI
KonTponsnas pabora Nel no teme
«BerecTBa 1 XUMHYECKUE 19.11.2026 tps://m.edsoo. (W/DEE
B - Q4E9H
peaKImm
Bo3ayx — cmech razos. Cocras
https://m.edsoo.ru/M6A7
Bo3ayxa. Kucimopom — sneMeHT u 24.11.2026
YOW7S
npocroe BemecTBo. O30H
OuznyecKkue U XUMHUYECKHe
CBOMCTBA KUCJIOPOJia (peaKIuu https://m.eds00.ru/0O0Q4
26.11.2026
okucneHus, roperue). [lonstue H1UST
00 oxcuaax
CriocoObl MmotydeHus: KUCIopoia
6 .
B J1abOpaTopuu 1 01.12.2026 https://m.edsoo.ru/F8Q2
NpoMbIIIEHHOCTH. [IpuMeHenue D2X3H
KHCTIOpOo/1a
TennoBoii 3 HeKT XUMHIECKOM
peaxiuu, IoHATHE O httoss//m.ed (Z6H4
TEPMOXUMHUYECKOM ypaBHEHUH, 03.12.2026 ps-m. €0500.1

9K30- U SHAOTCPMHUUCCKUX
peaKknusax

G9D8W



https://m.edsoo.ru/K0P1L4R1W
https://m.edsoo.ru/K0P1L4R1W
https://m.edsoo.ru/C2T2E6W6V
https://m.edsoo.ru/C2T2E6W6V
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TornmBo (HedTh, yroiab U METaH).

2 https://m.edsoo.ru/Y2Y4
5 3arpsi3HeHue BO34yXa, CIOCOObI 08.12.2026 MAH1B

€ro MpeoTBPaICHUS -

[Tpaktuyeckas padora Ne 3 mo
2 I1 JIm. .

teme «llomydyenue u cobupanue 10.12.2026 https://m.edsoo.ru/J2X0T
6 KHCIIOPO/1a, U3y4EHUE €T0 0AO0D

CBOMCTB»

Boaopon — snemMeHT u mpoctoe
2 BE Hefﬂfo Haxox eHI/Ie]f 15.12.2026 htps.//m.eds00.1/1BD2E
7 HHECTED. A e 5D7A

pupoie
) du3nYecKue U XUMHUICCKHE https://m.ed /O0A7

. ps://m.eds00.ru

3 cBoiicTBa Bojopoa. [Ipumenenune 17.12.2026 R7WEO

BOJIOpOJIa
2 .

[TonsiTHE O KHUCIOTAX U COJIAX 22.12.2026 https://m.edsoo. /N 711U
9 1E4]
3 C 0 ;

MocoObI OJIy4eHUs BOAOPOJa B 24.12.2026 https://m.edsoo.ru/F4W6

0 nabopaTopuu U50Q5Q

[IpakTruueckas padota Ne 4 o
3 I1 0 Am. .

teme «llomyuenue u cobupanue 99.12.2026 https://m.edsoo.ru/A8D2
1 BOJIOPOJA, U3YUYECHUE €O B602Z

CBOMCTB»
3 M i 00BE . Am. .

OJISIpHBIN 00BEM ra3oB. 3aKOH 12.01.2027 https://m.edsoo.ru/W4Y1

2 | Asoranpo WAW8C

Brruncnenus 00bEMa, KoJIMuecTBa
3 https://m.edsoo.ru/LOW?2
3 BEILIECTBA ras3a Mo €ro u3BEeCTHOMY 14.01.2027 KOO8

KOJIMYCCTBY BCUICCTBA UJIN



https://m.edsoo.ru/Y2Y4M4H1B
https://m.edsoo.ru/Y2Y4M4H1B
https://m.edsoo.ru/J2X0T0A0D
https://m.edsoo.ru/J2X0T0A0D
https://m.edsoo.ru/I8D2B5D7A
https://m.edsoo.ru/I8D2B5D7A
https://m.edsoo.ru/Q0A7R7W6O
https://m.edsoo.ru/Q0A7R7W6O
https://m.edsoo.ru/N7I1U1E4J
https://m.edsoo.ru/N7I1U1E4J
https://m.edsoo.ru/F4W6U5Q5Q
https://m.edsoo.ru/F4W6U5Q5Q
https://m.edsoo.ru/A8D2B6O2Z
https://m.edsoo.ru/A8D2B6O2Z
https://m.edsoo.ru/W4Y1W4W8C
https://m.edsoo.ru/W4Y1W4W8C
https://m.edsoo.ru/L0W2K9Q8I
https://m.edsoo.ru/L0W2K9Q8I

00BEMY

Brruncnenus 006EMOB ra3os 1o

3 YPaBHEHHUIO pEaKMy Ha OCHOBE https://m.edso0.ru/M7G2
. N 19.01.2027
4 3aKOHA 00BEMHBIX OTHOIIECHUH D2E3H
rasoB
@ .
3 1/1301/111601(1/16 1 XUMHUYECKHE 21.01.2027 https://m.edsoo.ru/F3S5H
5 CBOMCTBA BOJBI 7H9U
. 11 //m. .
3 Cocras ocHoBanuii. [Tousrue 00 96.01.2027 https://m.edsoo.ru/I9M1C
6 WHIMKATOpaXx 5U8J
Bona kak pactBoputens.
H /Im. .
3 achINIEHHbBIE ¥ HEHACKIIIIEHHEBIE 28.01.2027 https://m.edso0.ru/S7Z0N
7 pacTBopsl. MaccoBast 10J1st 3W2D
BEIlECTBA B pacTBOpE
[TpakTruueckast pabota Ne 5 o
3 11 Am. .
TEME « pI/‘I‘FOTO\l'BJ'IeHI/Ie paSTBOpOF 02.02.2027 https://m.edsoo.ru/LOV7
8 C ONpPENENEHHON MacCOBOM JTOJIEH U6l6H
PacTBOPEHHOTO BEIIECTBA»
3 K 6oTa No2 m. .
OHTpOJIbHAs paboTa 10 TeMeE 04.02.2027 https://m.edsoo.ru/Y3C8
9 «Kucnopoa. Bomopona. Bona» CoCcsz
4 : Am. .
OKcubl: cOCTaB, KiaccuduKaus, 09.02.2027 https://m.edsoo.ru/D1A6
0 HOMEHKJIaTypa N2BIL
[Tonyuenue u XxuMu4eckue
4 CBOMCTBA KHUCIOTHBIX, OCHOBHBIX 11.02.2027 https://m.edsoo.rW/E3U8
1 ’ o H1W8V
1 aM(OTEPHBIX OKCHJIOB
4 : Am. .
OCHOBaHUA: COCTaB, 16.02.2027 https://m.edsoo.ru/C9Z0E
2 KJaccu(uKaIys, HOMEHKIATypa 9N8V



https://m.edsoo.ru/M7G2D2E3H
https://m.edsoo.ru/M7G2D2E3H
https://m.edsoo.ru/F3S5H7H9U
https://m.edsoo.ru/F3S5H7H9U
https://m.edsoo.ru/I9M1C5U8J
https://m.edsoo.ru/I9M1C5U8J
https://m.edsoo.ru/S7Z0N3W2D
https://m.edsoo.ru/S7Z0N3W2D
https://m.edsoo.ru/L0V7U6I6H
https://m.edsoo.ru/L0V7U6I6H
https://m.edsoo.ru/Y3C8C9C8Z
https://m.edsoo.ru/Y3C8C9C8Z
https://m.edsoo.ru/D1A6N2B9L
https://m.edsoo.ru/D1A6N2B9L
https://m.edsoo.ru/E3U8H1W8V
https://m.edsoo.ru/E3U8H1W8V
https://m.edsoo.ru/C9Z0E9N8V
https://m.edsoo.ru/C9Z0E9N8V

[Tony4yenue u xumudeckue

https://m.edsoo.ru/\W5V2

4
18.02.2027
3 CBOMCTBA OCHOBaHUI Q8KI1E
4 K : JIm. .
HUCIOTHI: COCTaB, 25 02.2027 https://m.edsoo.ru/F4P2A
4 KJaccu(uKaIys, HOMEHKIATypa 0c3v
4 IT :
onuyquHe Y XUMHYECKHE 02.03.2027 https://m.edso0.ru/B5C1
5 CBOMCTBA KHUCJIOT L3L6M
Conu (cpeaHue): HOMEHKIIATypa,
4 (cpentue) M https://m.edsoo.ru/J4B9Q
CrocoObI MOJTyYEHUS, 04.03.2027
6 y 5E1X
XUMHYECKHE CBOMCTBA
[IpakTrueckas pabora Ne 6.
Pemenue skcriepuMeHTATbHBIX
4 3aga4 1o teme «OCHOBHBIE 09.03.2027 hittps://m. e0500.IU/EIXA
7 8 b K8F7W
KJIaCChl HEOPTraHUYECKUX
COEIUHEHUIN
['eHeTn4eckas CBSI3b MEXKITY
4 KJIacCaMU HEOPraHWYECKUX 11.03.2027 https://m.edso0.ru/HOUS
8 cop R D6AOC
COeqUHEHNH
4 006006 Jlm. .
0 I_I;IeHI/Ie M CHCTEMAaTH3aIlus 16.03.2027 https://m.edso0.ru/Q6G9
9 3HAHUH N5L4B
KontponbHas padota Ne3 mo teme
5 " https://m.edsoo.ru/W6J7
0 OCHOBHBIE KJIAaCCHI 18.03.2027 L5I5P
HEOPraHWYECKUX COCTUHEHUN"
[TepBbie MOTBITKH
5 Am. .
KJ1accu(pUKAIIN XUMHUYECKUX 93.03.2027 https://m.edsoo.ru/R4S7
1 aneMeHToB. [lonsaTe o rpynmnax M4M9IN

CXOJHBIX 3JICMCHTOB



https://m.edsoo.ru/W5V2Q8K1E
https://m.edsoo.ru/W5V2Q8K1E
https://m.edsoo.ru/F4P2A0C3V
https://m.edsoo.ru/F4P2A0C3V
https://m.edsoo.ru/B5C1L3L6M
https://m.edsoo.ru/B5C1L3L6M
https://m.edsoo.ru/J4B9Q5E1X
https://m.edsoo.ru/J4B9Q5E1X
https://m.edsoo.ru/E9X4K8F7W
https://m.edsoo.ru/E9X4K8F7W
https://m.edsoo.ru/H0U5D6A0C
https://m.edsoo.ru/H0U5D6A0C
https://m.edsoo.ru/Q6G9N5L4B
https://m.edsoo.ru/Q6G9N5L4B
https://m.edsoo.ru/W6J7L5I5P
https://m.edsoo.ru/W6J7L5I5P
https://m.edsoo.ru/R4S7M4M9N
https://m.edsoo.ru/R4S7M4M9N

[Tepuonnueckuii 3aKOH U

IT //m. .
5 €pUONYECKAs CUCTEMA 25 03.2027 https://m.edsoo.ru/A1B9
2 XUMUYECKUX 31eMeHToB Jl. U. FOV6C

MenpneneeBa
5) JIm. .

[lepuopl, TpymIIbL, TOATPYIIIBI 06.04.2027 hts.i/n.e0300 UANEOL
3 I6R2U
) Crpoenue atomoB. Coctas 08.04.2027 https://m.edso0.ru/C9Q9
4 aTOMHBIX saep. M3oTomnsl 07Z3C

CrpoeHnue 2IIeKTpOHHBIX
5 o0oJt0ueK aTOM?B AIIEMEHTOB 13.04.2027 https://m.edsoo.ru/O0F6
5 [Tepuonnueckont cucremsr /. 1. Y5C8B

MenneneeBa

XapakTepucTuKa XUMUYECKOTO
5 JIm. .

3JIEMEHTA 10 erf) MIOJIOKEHUIO B 15.04.2027 https://m.edsoo.ru/A9C3I
6 [Tepuoamueckoii cucreme /1. U. 9Z5W

Meuneneena

3nauenue [lepuoauyeckoro
5 .

3aKOHA JIJI Pa3BUTHS HAYKU U 20.04.2027 https://m.edso0.ru/K3S3I
7 npaktuku. JI. 1. MenaeneeB — 400V

YU€HBIH, MeJaror U rpaxaaHuH

PesepBHriit ypok. O6o0mIeHNE U
5 i/ ;

CI/ICTeMaTI/ie,auH;I 3HaHUI 99 04.2027 https://m.edsoo.ru/B9V1I
8 Bceepoccutickast mpoBepouHas 4W6A

pabota
5 KonTtponpHas padota Ne4 o teme 97.04.2027 https://m.edsoo.ru/L2L4
9 «CtpoeHune aroma. XuMHYECKast T K005Q



https://m.edsoo.ru/A1B9F0V6C
https://m.edsoo.ru/A1B9F0V6C
https://m.edsoo.ru/W3O1I6R2U
https://m.edsoo.ru/W3O1I6R2U
https://m.edsoo.ru/C9Q9O7Z3C
https://m.edsoo.ru/C9Q9O7Z3C
https://m.edsoo.ru/O0F6Y5C8B
https://m.edsoo.ru/O0F6Y5C8B
https://m.edsoo.ru/A9C3I9Z5W
https://m.edsoo.ru/A9C3I9Z5W
https://m.edsoo.ru/K3S3I4O0V
https://m.edsoo.ru/K3S3I4O0V
https://m.edsoo.ru/B9V1I4W6A
https://m.edsoo.ru/B9V1I4W6A
https://m.edsoo.ru/L2L4K0O5Q
https://m.edsoo.ru/L2L4K0O5Q

cBsi3b» / Beepoccuiickas

IpoBepoyHas paboTa
6 DIEKTPOOTPUIIATEIIEHOCTh 1 99.04.2027 https://m.edsoo.ru/S6R8
0 ATOMOB XHMMHYCCKHX DJIIEMCHTOB 02X9B
6 https://m.edsoo.ru/R201
1 HMounas xumnueckas CBI3b 1 04.05.2027 T6L4S
6 K Jim. .

OBAJICHTHAs MOJISIpHAs 1 06.05.2027 https://m.edsoo.ru/G9N4
2 XUMHAYECKAS CBA3b H4J6F
6 KoBanenTHas HerosipHas 1 11.05.2027 https://m.edso0.ru/R5Q4I
3 XUMHUYECKAS CBA3b 755K
6 https://m.edso0.ru/S8U9
4 CreleHp OKUCIIEHUS 1 13.05.2027 00D4B
6 @) - :
KHACJIHUTEIILHO 1 18.05.2027 https://m.edsoo.ru/KOW?2

5 BOCCTAHOBUTEIIbHBIE PEAKLINU Q5Y1C
6 https://m.edso0.ru/M3D0
6 OKHUCIUTEIN U BOCCTAHOBUTEIN 1 20.05.2027 PACOY

PesepBubIit ypok. O6001IeHNE 1
6 cUcTEMAaTH3alys 3HaHUH 110 TEME 1 95 05.2027 https://m.edsoo.ru/S2R4S
7 «CTtpoenue aToma. XUMHUYECKast 8M7N

CBS3b)»
6 PesepBHriit ypok. O600mIeHNE U 1 https://m.edsoo.ru/S1R1B
8 cucTeMaTH3alys 3SHaAaHUH 1L6Q

OBILIEE KOJIMYECTBO HACOB 68

I10 ITPOTPAMME



https://m.edsoo.ru/S6R8O2X9B
https://m.edsoo.ru/S6R8O2X9B
https://m.edsoo.ru/R2O1T6L4S
https://m.edsoo.ru/R2O1T6L4S
https://m.edsoo.ru/G9N4H4J6F
https://m.edsoo.ru/G9N4H4J6F
https://m.edsoo.ru/R5Q4I7S5K
https://m.edsoo.ru/R5Q4I7S5K
https://m.edsoo.ru/S8U9O0D4B
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https://m.edsoo.ru/M3D0P4C9Y
https://m.edsoo.ru/S2R4S8M7N
https://m.edsoo.ru/S2R4S8M7N
https://m.edsoo.ru/S1R1B1L6Q
https://m.edsoo.ru/S1R1B1L6Q

9 KUIIACC

Ne

KoaunuecTBO 4acoB

DJIeKTPOHHbIE
[ara uudposeie
n | Tema ypoka KonTpoJbHbIe IIpakTH4eckue 6 N ——
/ Beero padoThI padoTsI HRyHeH 0Opa30
0 pecypchl
[lepnoanyeckuil 3aK0H.
1 [Tepuonnueckas cucrema L 03.09.2026 https://m.edsoo.ru/\WW4Y5P
XHUMHYECKUX 3IeMeHTOB /1. 2F9X
N. Menpeneena
3aKOHOMEPHOCTH B
5 W3MEHEHNUH CBOWCTB 1 04.09.2026 https://m.edsoo.ru/V8K9C
XUMHYECKUX 3JIEMEHTOB 1C4R
MEPBBIX TPEX MTEPUOTOB
Knaccuduxkanus n _
3 HOMECHKJIaTypa 1 10.09.2026 gtztz;//m.edsoo.ru/Q9YlY
HEOPraHMYECKUX BEIIECTB
Bunel xuMuueckou CBSA3U U .
4 THITBI KPUCTAJUTHYECKHIX 1 11.09.2026 ?;tgs.//m.edsoo.ru/R9T4R3
pEmETOK -
Kontponbras padora Nel
o reme «IloBTopenue u _
5 yri1yOJaeHne 3HaHUH 1 1 17.09.2026 ?:tgl)\;.//m.edsoo.ru/R3u4P4
OCHOBHBIX Pa3/elioB Kypca
8 Kiacca»



https://m.edsoo.ru/W4Y5P2F9X
https://m.edsoo.ru/W4Y5P2F9X
https://m.edsoo.ru/V8K9C1C4R
https://m.edsoo.ru/V8K9C1C4R
https://m.edsoo.ru/Q9Y1Y7Z0O
https://m.edsoo.ru/Q9Y1Y7Z0O
https://m.edsoo.ru/R9T4R3J2H
https://m.edsoo.ru/R9T4R3J2H
https://m.edsoo.ru/R3U4P4C6M
https://m.edsoo.ru/R3U4P4C6M

Knaccudukarus

https://m.edsoo.ru/H6L10

6 XUMUYECKUX PEAKIHA 10 18.09.2026 6USO
Pa3IMYHBIM PU3HAKAM -
[TonsaTHe 0 ckopocTr
7 XUMUYECKON PEaKLIHH. 24,09 2026 https://m.edsoo.ru/Y8B8U
[ToHsiTHE O TOMOTE€HHBIX U 8041
TeTEPOrEeHHBIX PEAKIIHUIX
[ToHsiTHE O XMMUYECKOM
paBHOBecuH. DAKTOPBHI,
https://m. . K8G2
8 BIIMSIOIIINE \I'—Ia CKOpOCTh 95 09 2026 ttps://m.edsoo.ru/S5K8G
XUMHUYECKON PEaKIUK U A3K
MOJIOKEHNUE XUMUIECKOTO
paBHOBECHS
OruciTebHO- https://m.edsoo.ru/G9K90
9 BOCCTaHOBHTEIIbHBIC 01.10.2026 ASm. '
1B1A
peaxkiuu
Teopus
10 AIEKTPOJTUTUYECKON 02.10.2026 https://m.edsoo.ru/BOO3F1
mucconuanuu. CHiIbHBIE B O8F
ci1abble AIIEKTPOJIUTHI
1 I/IOHHHE' ypaBHEHUS 08.10.2026 https://m.edsoo.ru/HIN3L
peakuui 8Y7G
XUMUYECKUE CBOMCTBA
12 KHUCJIOT U OCHOBaHU B 09.10.2026 https://m.edso00.ru/T3G0OX

CBETe IpeJCTaBICHUI 00
IEKTPOJIUTUYECKON

4B9I



https://m.edsoo.ru/H6L1O6U8O
https://m.edsoo.ru/H6L1O6U8O
https://m.edsoo.ru/Y8B8U8O4I
https://m.edsoo.ru/Y8B8U8O4I
https://m.edsoo.ru/S5K8G2A3K
https://m.edsoo.ru/S5K8G2A3K
https://m.edsoo.ru/G9K9O1B1A
https://m.edsoo.ru/G9K9O1B1A
https://m.edsoo.ru/B0O3F1O8F
https://m.edsoo.ru/B0O3F1O8F
https://m.edsoo.ru/H1N3L8Y7G
https://m.edsoo.ru/H1N3L8Y7G
https://m.edsoo.ru/T3G0X4B9I
https://m.edsoo.ru/T3G0X4B9I

JUuccolranun

XUMHYECKHE CBOUCTBA
COJIEH B CBETE

https://m.edsoo0.ru/S1P2W

13 MIPEJICTaBJICHUI 00 ) 15.10.2026 300V
BIEKTPOIUTHYECKON 02
JUCCOLIMAAN

14 HOHsiTHe 0 THAPOJIN3E 16.10.2026 https://m.edso0.ru/X9Q4S7
CoJIEN R5D

15 O60061enHue u ) 99 10.2026 https://m.edsoo.ru/B3H9Q
CHCTEMATH3AlNS 3HAHUN OWON
[IpaxTueckas padora Ne 1.

16 «Pemenune 93.10.2026 https://m.edsoo.ru/Y2C9M
JKCIIEPUMEHTAIBHBIX 4K4K
3a1a4»
KonTtponbHas padorta Ne2
10 TEME

17 «INEKTPOTUTUYECKAS 05.11.2026 https://m.edsoo.ru/A3ESY
JIUCCOLAALUSL. 1K4F
XHUMHUYECKUE PEAKIIUU B
pacTBopax»
OO1as XxapakTepucTuKa

18 raH?FeHOB. XuMuyecKue 06.11.2026 https://m.edso0.ru/L9Q3U
CBOICTBA Ha IIpUMEPE 270U
XJIopa

19 Xnoposonopona. ConsiHast 12.11.2026 https://m.edsoo.ru/VOY2L

KHUCJI0Ta, XUMHYCCKHE

8Y0S
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https://m.edsoo.ru/L9Q3U2Z0U
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https://m.edsoo.ru/V0Y2L8Y0S

CBONCTBA, ITOJIy4CHHUE,
IIpUMEHEHNE

[IpakTtuyeckas padora Ne 2
o teme «Ilomyuenue

https://m.edsoo.ru/\V405C

20 13.11.2026
COJISSHOM KHCIIOTBHI, 7J3Y
H3y4YEHHE €€ CBOMCTBY»
Brranciaenus mo
21 ypaBHtem[M XUMHYECKUX 19.11.2026 https://m.edsoo.ru/R8R0OJ1
peaxkmuu, eciau OOUH U3 L5A
peareHTOB JaH B H30BITKE
29 OOuiast XapaKTepHCTHKA 20.11.2026 https://m.edso0.ru/USK5E
aneMeHToB VIA-rpynmst 8DOV
ANIOTpONHBIE
MOIU(UKAITUU CEPBHI.
23 HaxoxmeHI/ie cephl U eé 96.11.2026 https://m.edsoo.ru/P8X9L.2
COEMHEHUH B TIPUPOLE. R2Y
XUMHYECKHE CBOMCTBA
cepol
CepoBoa0po1, CTPOCHHUE,
https://m.edsoo.ru/D1K1F5
24 | (dusnyeckue U XUMUYECKUE 27.11.2026 U 6?35 M.eds00.M
CBOMCTBA -
Oxkcunpl cepol. CepHas
o5 KHUCJIOTa, (bHBH‘IefKI/Ie u 03.12.2026 https://m.edsoo.ru/K2C0D
XUMUYECKHUE CBOMCTBA, 1Y5W
MIPUMEHEHUE
26 XUMHUYECKUE PEAKIUH, 04.12.2026 https://m.edsoo.ru/\V6V8J2



https://m.edsoo.ru/V4O5C7J3Y
https://m.edsoo.ru/V4O5C7J3Y
https://m.edsoo.ru/R8R0J1L5A
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https://m.edsoo.ru/U5K5E8D0V
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https://m.edsoo.ru/K2C0D1Y5W
https://m.edsoo.ru/K2C0D1Y5W
https://m.edsoo.ru/V6V8J2S2H

JeXKallue B OCHOBE
IIPOMBIIIJIEHHOTO criocoda
IIOJIY4EHUS CEPHOU
KHUCJIOTBI. XUMUYECKOE
3arpsi3HEHUE OKPYXKaroLen
Cpebl COETMHEHUSIMU CEPhI

w0
N
I

Briuucienne MaccoBoi

https://m.edsoo.ru/T5H5M

27 JI0JIA BBIXOJIa TIPOJIYKTa 10.12.2026 5C6
peakiuu 5C6Q
OO01as xapakTeprucTuKa
351eMeHTOB VA-TpynIibl. httns://m.ed 110XGKS
28 | A3sorT, pacrpocTpaHeHHE B 11.12.2026 E5[I;S. M.E0500.1L
npupo/ie, GU3NIecKue u T
XUMUYECKHE CBOWCTBA
AMMHmak, ero pusndeckue https://m.ed IA2]3ES
29 | U XMMHYECKHE CBOMCTBA, 17.12.2026 I5L[J)s. M.ecs00.M
IIOJIYYEHUE U NIPUMEHEHNE -
[TpakTruueckas padota Ne 3
30 no teme «llonydyenue 18.12.2026 https://m.edsoo.ru/H8A8A
aMMHAaKa, U3Y4YECHHUE €T0 5G8V
CBOMCTB»
A30THas KUCIOTa, €€ httos://m.ed |A4S5F4
31 | ¢usnyeckue ¥ XUMUYIECKHE 24.12.2026 Uorl)\jll M.0500.
CBOMCTBA —
32 Hcnonb3oBaHue HUTPATOB 95 122026 https://m.edso0.ru/G7Y4Q

M COJIell aMMOHUS B

1J6P
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KaueCTBE MUHEPAIbHBIX
ynoOpeHuii. XuMu4eckoe
3arpsi3HEHUE OKPYXKaroLen
Cpelbl COEAMHEHNUAMU
azoTa

®docdop. Oxenn pochopa
(V) u pocdopnas kucnora,

https://m.edso0.ru/Q5B0G

33 14.01.2027
(bu3YecKue U XUMHUYECKUE IN3R
CBOMCTBA, MTOJIy4CHHE
Hcnonws3oBanue docdaTton
B KQ4€CTBE MUHEPAITbHBIX httos://m.edsoo.ru/MAGSH
34 | ynoOpenwuii. 3arps3HeHne 15.01.2027 1Pg; -S0500. U
MIPUPOTHOM CpeIbl
dbocharamu
Yraepon,
35 pacnpocTpaHeHUE B 91.01.2027 https://m.edsoo.ru/A9C8F1
npupo/ie, GU3NIecKue u A4l
XUMHYECKUE CBOICTBA
Oxcunpl yriaepoaa, ux
¢buznyeckue 1 XuMu4ecKue httos:/fm.ed PEUTM
36 | cBoiicTBa. DKOJOTHYECKHE 22.01.2027 4KK$))S'I.' M.0500.
MpoOJIeMbl, CBSI3aHHBIE C
okcuzom yriepoaa (1V)
37 YromnpHasa KucioTa U eé 28.01.2027 https://m.edso00.ru/T501S0
coJI F1T
38 | IIpaktuueckas paborta Ne 4 29.01.2027 htps://m.edsoo. M/PEWIVY

6A4C
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o reme "[lonydenue
YIJIEKHUCIIOTO rasa.
KauectBennas peakuus Ha
KapOoHAT-UOH"

39

HepBOHaanIBHBIC IIOHATHUA
00 OpraHMYecKux
BEIIECTBaX KakK O
COCIIMHEHUSX yIiiepoaa

04.02.2027

https://m.edsoo.ru/G506H
6X1E

40

Kpemnwnii u ero
COETMHEHUS

05.02.2027

https://m.edso0.ru/S2F374
G3N

41

[IpakTueckas pabora Ne 5.

Pemenne
AKCIEPUMEHTAIBHBIX 33724
o Teme «Baxxuenmne
HEMETaJUTbl ¥ X
COCIUHCHHUS)

11.02.2027

https://m.edsoo.ru/Y8B8R
2E1]

42

Kontponbhas padoTa Ne3
1o teme «BaxHeiime
HEMETaJlJIbl U UX
COEJIMHEHUS

12.02.2027

https://m.edsoo.ru/K1E4W
5F5D

43

OO1as XxapakTepucTuKa
XUMHYECKUX DJIEMEHTOB —
MeTaioB. Merannnyeckas
CBSA3b U METAJUIMUECKAst

KpucTallinuecKas peméTKa.

duznueckue cBoiicTBa
METAJIOB

18.02.2027

https://m.edsoo.ru/Q5M8X
3Z6L
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XUMHUYECKUE CBOUCTBA

44 METaJLIOB. ) 19.02.2027 https://m.edso0.ru/M7GOF
DNEeKTPOXUMHUYECCKUHN PSIJT 6W6K
HanpsHKEHU METAIOB
OO01mue crocoOsl
MOJTY4YCHHS] METaJIOB.
CrutaBel. Berauciienust mo httos://m.ed IF9S7U4
45 | ypaBHEHHSIM XHMHYECKHX 25.02.2027 GSDC& MLE0800.1L
peaKkuuii, €Clii OJUH U3
peareHTOB COJIEPIKUT
npuMecH
I1 /Im. .
46 OHSTHE O KOPPO3UHU 96.02.2027 https://m.edsoo.ru/U4T6B8
METalJIOB L6C
47 | lllemoyHble METAILITBI 04.03.2027 f:;[')os\://m.edsoo.ru/ESNOFG
48 OKcuIbl U THAPOKCHUIBI 05.03.2027 https://m.edsoo.ru/Q5F4A8
HATpUA U KIS Z0U
Illenoyno3zemMenbpHbIC https://m.ed IROGAH
49 MeETaJUIbl — KAJIBLIUHA 1 11.03.2027 ZLZZ M.ea300.M
MAar"ui
50 Baxknelmnme coenuHeHns 12.03.2027 https://m.edsoo.ru/B5B6S0
KaJbLus F6R
600 //m. .
51 O06o06mIeHne n ) 18.03.2027 https://m.edso0.ru/Z8S2E1
CHUCTEMAaTHU3alMs 3HAHUMN Y6W
e Jlm. .
59 €CTKOCTb BOJBI U 19.03.2027 https://m.edsoo.ru/U4F1V1

crnocoOsbl € yCcTpaHeHus

P9K
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[Ipaktuyeckas padora Ne 6

https://m.edsoo.ru/T6E9U2

53 1o Teme "JKEcTKOCTh BOJIBI 25.03.2027 13W
U MeTO/Ibl €€ ycTpaHeHus" T
54 PN 26.03.2027 https://m.edso0.ru/O2U1T
4500
55 AmMdoTepHbIe CBOCTBA 08.04.2027 https://m.edso0.ru/T7Z619
OKCHJIa ¥ THAPOKCHUAA uU3s
56 Keneso 09.04.2027 https://m.edsoo.ru/I2R0K4
COE
O
KOHIBL, THAPORCHIA! 1 https://m.edsoo.ru/U2B9I13
57 | comm xenesa (1) u xenesa 15.04.2027
V0Q
)
58 O0o0611EHNE U ) 16.04.2027 https://m.edsoo.ru/W6NOH
cucTeMaTu3alys 3HaHuH 8L7X
[TpakTruueckast pabota Ne 7.
Pemenne
59 3KCHepI/IMeHTaJ'II>EII>IX 3aja4 99 04.2027 https://m.edsoo0.ru/JIM4T7
o teMe «BakHennne L4X
METAJUIBI U UX
COEIUHEHUS
Brruncnenus o
YpaBHEHUSM XUMHUYECKUX
peaKIui, €ClIi OJIUH W3 httos://m.ed [F2G0O1
60 | peareHTOB JaH B U30BITKE 23.04.2027 BS.7m.£0500.1

HJIN COACPKUT IIPUMCCH.
Brrunciaenus MacCoBOM
AOJIN BbIXOJa ITPOAYKTa

YOK
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peaxiuu
61 O06o06menue u ) 1 99.04.2027 https://m.edsoo.ru/W9F8E
CHUCTEMAaTHU3alMs 3HAHUM 9L5N
KonTpoasHas pabora Ne4
62 o Teme «BaxHeime 1 30.04.2027 https://m.edsoo.ru/F1EOK9
METaJUIBl U UX H7N
COCTMHCHUS
Bemectsa it Marepuass B https://m.edsoo.ru/T4P9U7
63 IIOBCEIHEBHON KU3HU 1 06.05.2027 D 4B. : :
YeIoBeKa
64 XI/IMI/I‘—IeCKerSanHSHCHI/Ie 1 07.05.2027 https://m.edso0.ru/COU70
OKPYXAOIIEN CPEIbI 0M3X
65 Posib xuMuu B permennu 1 13.05.2027 https://m.edsoo.ru/K9X9A
IKOJIOTHYECKHX TPOOIIeM 8TOM
Pe3epBHbIil ypok. _
66 Y 1 14.05.2027 ggt?f)é.//m.edsoo. ru/T5K5vV
cHUCTeMaTH3allys 3HaHUI
Pe3epBHbIil ypok. .
67 | OBo6merue u 1 20.05.2027 ZEDZSE/ /om.edsoo.ru/Y2B8C
cHUCTeMaTH3allns 3HaHUI
Pesepaitbiii ypor. https://m.edsoo.ru/B3P1R2
68 O06006111EHNE U 1 21.05.2027 T3V. : :
cHUCTeMaTH3allns 3HaHUI
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI OCHOBHOM

OBPA3OBATEJILHOM MTPOT'PAMMBI

8 KUIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOM 00pa30oBaTe/ibHOI MPOrpaMMbl
OCHOBHOI'0 00111er0 00pa30BaHus

1

IIo Teme: «HepBOHa'-IaJ'IBHI)Ie XUMHWYECKHUEC ITOHATHUA»

1.1

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHMX IOHSATHI: aTOM, MOJIEKyjla, XMMHYECKHIl 3JIEMEHT, IPOCTOe
BEIIIECTBO, CJOXKHOE BEIEeCTBO, CMECh (OJHOpPOIHAs W HEOJHOPOJHAs), BaJEHTHOCTb, OTHOCHUTENIbHAs
aTOMHas M MOJIEKYJIsIpHas Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca, MaccoBas J0Jis
XMMHYECKOTO 3JIEMEHTa B COSAMHEHUH, MOJIIPHBIA 00bEM, XUMHUYECKasl peaklus, KiaccupuKalus peakui:
peaKuuu COCAMHEHMS, pEeaKlUUUd pas3JOKEHUs, peakluu 3aMelleHHus, peakiuu oOMeHa, O5K30- U
SHAOTEPMHUECKUE PEaKIUH, TeIIOBON 3(h(deKT peakiuu, pacTBOp, MaccoBasi JA0Js BellecTBa (IIPOILCHTHAS
KOHIIEHTpALUs1) B pacTBOpE

1.2

HUIITIOCTPHUPOBATH B3aMMOCBA3b OCHOBHBIX XUMHUYCCKUX MMOHATHH B IIPUMCHATD 3TU INOHATUA IIPU OIIMCAHUU
BCIICCTB U UX HpeBpaIHCHI/Iﬁ

1.3

UCIOJIb30BAaTh XUMHUYECKYI0O CHUMBOJIMKY JUIsl COCTaBJIICHUS (OPMYT BEIIECTB M YPAaBHEHUH XUMHUYECKHX
peakuui

1.4

PaCKpbIBATb CMBICII 3dKOHOB COXpPAaHCHUA MACChl BCUICCTB, MOCTOAHCTBA COCTaBd, ATOMHO-MOJICKYIIAPHOI'O
YUYCHHUS, 3adKOHA ABOF@.I[pO

1.5

ONPpCACIIATh BAJICHTHOCTh ATOMOB 3JICMCHTOB B 6I/IHapHBIX COCAUMHCHUAX




KJaccu(UIMpoOBaTh XMMHUYECKHE peakiuu (M0 YHCIy M COCTaBy Y4YacTBYIOIIMX B PEAKLUH BEIIECTB, IO

1.6
TETIOBOMY (P EKTY)
1.7 BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO I MOJIIPHYIO MAcChl BEIIECTB
1.8 BBIYHCIISITH MACCOBYIO JIOJTFO XUMUYECKOTO 3JIEMEHTa 10 (hopMylie coeTnHeHus,
1.9 BBIYUCIISITH MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
110 MPUMEHSTh E€CTECTBEHHOHAYUHbIE METOJbI TO3HAHUS — HAOMIOJEHUE, HW3MEpPEHHUE, MOJICTUPOBaHHE,
' AKCIIEPUMEHT (peabHBIA U MBICTICHHBIN )
2 ITo Teme: «BaxkHeimume npeaCcTaBUTENN HEOPTaHUUECKUX BEILIECTBY
2.1 PacKphIBaTh CMBICT OCHOBHBIX XUMUYECKUX TTOHSATHI: OKCU/I, KUCIIOTa, OCHOBAHHUE, COJTb
2.2 OTIPeNeNATh MPUHAICIKHOCTh BEIIECTB K OMPEICIEHHOMY KJIacCy COeAMHEHUH 10 hopMyiam
2.3 KJIacCU(PUITMPOBATh HEOPTAaHMYECKUE BEIECTBA
54 XapaKTePH30BaTh (OMUCHIBATH) OOIIHME XMMUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX KJIACCOB, MOATBEPIKIAs
' OIHCAHUE TPUMEPAMHU MOJIEKYJISIPHBIX YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUMA
95 MPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT HMX Kaye€CTBEHHOIO COCTaBa, BO3MOXHOCTHU
' MPOTEKaHUS XUMUYECKUX MTPEBPAILLICHUI B PA3JIMUHBIX YCIOBUAX
ClIeoBaTh MpaBWJIaM IOJIB30BAHUS XHMHUYECKOW TOCYAOM M J1abopaTOpHBIM OOOpYJOBaHHUEM, a TaKXKeE
npaBujaM oOpalieHHs] C BEIIeCTBaMH B COOTBETCTBUU C MHCTPYKIUSIMH TIO BBITIOJIHEHHIO JIAOOPATOPHBIX
26 XMMHYECKUX OIBITOB MO TMOJYYEHHUIO M COOMpaHHIO Ta3000pa3HbIX BeEHIECTB (BOJAOpOJa M KHCIOpPOAa),
' MIPUTOTOBJICHUIO PACTBOPOB C OMPEACIEHHON MacCOBOM J10Jiel pacTBOPEHHOTO BEIIECTBA, IJIAaHUPOBATh U
MPOBOJUTh XUMHUYECKHE SKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB IEJIOYEH U KUCIOT C MOMOIIbIO
UHAMKATOPOB (JaKkmyc, heHondTanen, METUIOPAHK U IPYTUe)
2.7 MPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUUYECKOU PEaKLUu
3 [To Teme: «llepuonnueckuit 3axkoH u [lepuonnueckas cucrema xumuueckux aneMeHToB 1. M. Menneneesa.

CTpOGHI/Ie aTOMOB. XHMUYECKas CBA3b. OKUCINTEILHO-BOCCTAHOBUTEIHHBIC pCaKum




PacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHATUMN: AJIpO aToma, 3JEKTPOHHBIM CIIOM aroma, aTOMHas
3.1 opbuTanp, paauyc aroma, XHMHYECKas CBS3b, INOJSpHAas W HENOJSIpHAs KOBAJIECHTHAs CBS3b,
JIEKTPOOTPHULIATENILHOCTh, HOHHAS CBA3b, MOH, KATUOH, AHUOH, CTEIIEHb OKHCIIEHUS
3.2 KJIacCU(UIIMPOBATh XUMUYECKHAE DIIEMEHTHI
ONMCHIBATh M XapakTepu3oBaTh TaOnuuHyto (opmy lleproanueckoit cucTeMbl XMMHUYECKHUX 3JIEMEHTOB:
3.3 pasnuyath MOHATHUS «TJlaBHas noarpymnmna (Arpynma)» u «mobouHas noxarpynmna (brpynma)», «mansie» u
«00JIbLITNEY IEPUOIBI
packpsiBaTh cMbIch [lepuomanueckoro 3akona J[.MI. MeHneneeBa: N€MOHCTPUPOBATH MOHUMAHHUE
3.4 MIEPUOANYECKON 3aBUCUMOCTH CBOWCTB XUMHUYECKHX 3JIEMEHTOB OT UX IosoxeHus B [lepmoanueckoit
CUCTEME
COOTHOCHUTh 000O3HaueHusi, KOTopble uMerorca B Tabmuue «llepuonnyeckas cuctemMa XUMHYECKUX
3.5 aemenToB JI.M1. MenzaeneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XMMHUYECKUX HJIEMEHTOB
(cocTaB u 3apsj sipa, oOIee YUCiIo JIEKTPOHOB U paclpeieICHUE UX 110 AIEKTPOHHBIM CIIOSIM)
3.6 OIpENIENATh CTENEHb OKUCIICHUS 3JIEMEHTOB B OMHAPHBIX COEANHEHHIX
3.7 OIpeNIeNATh BUJ XMMUYECKOHN CBSI3U (KOBAJICHTHAS U MOHHAs) B HEOPIraHUYECKUX COCMHEHMSIX

9 KIIACC
Kox npoBepsiemoro IIpoBepsiemble npeIMeTHBIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM 00pa30BaTe/ibHOI NPOrpaMMbl
pe3yJabTara OCHOBHOI'0 00111er0 00pa30BaHus
1 ITo Teme: «BemiecTBO u XumMudeckasi peakius»
11 pacKpbpIBaTh CMBICI OCHOBHBIX XHMHYECKHUX TOHATHH: pacTBOP, AJIEKTPOJIUTHL, HEIIEKTPOIUTHI,
' ANEKTPOJIUTUYECKAS TUCCOLMALINSA, PEaKIMd HOHHOTO OOMeHa, KaTajiu3aTop, XMMHUYECKOe paBHOBECHE,




O6paTI/IMLIe n HeO6paTI/IMbIe pCakuur, OKHCIHUTCIbHOBOCCTAHOBUTCIILHBIC PCAKIIMH, OKHCIIHUTECIIb,
BOCCTAaHOBHUTCIIb, OKHCJICHHUC W BOCCTAHOBJICHUC, aJIJIOTPOIIHA, aM(bOTepHOCTI), XUMHYCCKass CBiA3b

(KoBajsieHTHasi, MOHHAs, METAJUINYECKas), KpUCTAUINYECKasi PEIIETKa, CIUIaBbl, CKOPOCTh XMMHYECKOMN

peaxkuuu
12 WLTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUECKHX MOHITHH M TPUMEHSTH ITH TOHITHS IIPH
' OTIMCAaHWUH BEIIECTB M WX MPEBPAIICHUI
13 COCTaBJIITh YPaBHEHUS DJIEKTPOJUTHYECKOW HCCOIMAIMM KHUCIOT, INENOYed W COJIeH, MOJHBIE U
' COKpaIIE€HHbIE YpaBHEHUS pEaKIiii HOHHOTO 0OMeHa
14 pPacKphIBaTh CYIIHOCTh OKHCIHTEIBHO-BOCCTAHOBHUTEIBHBIX PEAKIMA TIOCPEJICTBOM  COCTaBJICHUS
' 5JIEKTPOHHOTO GalaHca STHX PeaKiuii
1.5 MIPOBOJIUTH PACUYETHI [0 YPABHEHUIO XUMUYECKON pEeaKIuu
2 [To Temam: «HemeTtasuibl 1 UX coequHEHUs» U «MeTalljIbl U X COeTUHEHUS
XapaKTepH30BaTh (OMHUCHIBATh) OOIIHE W Clienu(PUUecKre XMMUYECKUE CBOMCTBA MPOCTHIX M CIIOKHBIX
2.1 BEIECTB, MOATBEPKIasi OMKUCAaHUE MTPUMEPAMU MOJIEKYISPHBIX M HOHHBIX YPAaBHEHHM COOTBETCTBYIOLIUX
XUMHYECKUX peaKlni
99 COCTaBIISAITh YPaBHEHMsI PEaKIUil, MOATBEP)KIAIOUIUX CYIIECTBOBAaHHE T'€HETUYECKOW CBSA3M MEXIY
' BEIIECTBAMH PA3IUYHBIX KJIACCOB
23 IPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HX CTPOEHHS, BO3MOKHOCTH IPOTEKaHUS
' XUMHYECKUX MPEBPAIICHUN B PA3IMYHBIX YCIOBUIX
clieIoBaTh MpaBWJIaM TOJB30BAHUS XUMUYECKOW MOCYI0M U J1abopaTOpHBIM OOOpPYJOBaHHEM, a TAKKeE
24 paBUJiaM 0OpaIIeHUs C BEIIeCTBAMU B COOTBETCTBUU C UHCTPYKIUSMU IO BBHITIOJIHEHUIO JIAOOPATOPHBIX
' XUMUYECKHUX OTBITOB IO IMOJYYEHUIO U COOMPAaHUIO ra3000pa3HbIX BEIIECTB (aMMMaKa M YIJIEKUCIIOTO
rasza)
2.5 IPOBOJIUTH PEAKLUH, MOATBEPKIAIONIME KAaueCTBEHHBIN COCTaB PAa3IMYHBIX BEIIECTB: PAClO3HABATh




OTBITHBIM IIyTEM XJIOpUA-, OpoMH[I, HOAW[, KapOoHaT, Qocdar, cuimkar, cynb}ar, THIPOKCHINOHBI,
KaTHOHBI AaMMOHHS, HWOHBI HW3YYEHHBIX METaJUIOB, IMPHUCYTCTBYIOIIME B BOJHBIX pacTBOPax

HCOPraHN4YCCKUX BCUICCTB

3 ITo Teme: «Xumus 1 OKpyXKaromas cpeaa»
3.1 PacKpbIBaTh CMBICI OCHOBHBIX xuMuueckux nouatuii: [1/IK BemecTBa; koppo3ust MeTanioB

IIPUMEHATh OCHOBHBIE OIIEPAllMA MBICIIMTEIBHOM JEATEIbHOCTH — AaHAJIW3 WM CHHTE3, CPaBHEHME,
39 0000111eHNe, CUCTEMATHU3allMIO, BBISIBJICHUE NPUYUHHO-CIEICTBEHHBIX CBA3€H — U1 U3y4eHHs] CBOMCTB

BEHIICCTB U XUMHNUYCCKHUX peaKHHﬁ; C€CTCCTBCHHOHAYYHBIC MCTOABI ITIO3HAHUA — Ha6J'IIOI[€HI/Ie, HN3MCEPCHUC,

MOJIETUPOBAHNUE, SKCTIEPUMEHT (PEAIbHBIN 1 MBICIIEHHBIH )




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KVIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 [TepBoHayanbHBIE XUMUYECKUE TTOHATHS
11 [Ipenmer xumuun. Posib XUMUM B )KU3HH Y€JIOBEKAa. XUMUS B cUCTEME HayK. Tena u BemectBa. OU3nyecKre CBOMCTBA
' BEIIECTB. ArperaTHO€ COCTOSTHUE BEIIECTB
1.2 [Tonsatue o MeTo1ax mo3HaHus B XUMUU. YucThle BemecTBa U cmecu. CriocoObl pa3esieHust cMeceit
13 ATOMBI U MOJIEKYJIbl. XUMHUYECKUE AIeMEHThl. CUMBOJIBI XUMHUYECKUX 3JIEMEHTOB. [IpocThie U ClloKHBIE BEUIECTBa.
' ATOMHO-MOJIEKYJIIPHOE YYEHHUE
Xumudeckass ¢Gopmyna. BameHTHOCTP aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH TOCTOSHCTBA COCTaBa BEIIECTB.
1.4 OtHocuTenbHasg atoMHag macca. OTHOCUTENbHAs MOJIEKYJIsIpHas Macca. MaccoBasi 10J11 XUMUYECKOTO AJIEMEHTa B
COCAUHEHUU
15 KonunuecTtBo BemectBa. Mosbs. MonsipHas macca. B3auMoOCBsI3b KOJIMYECTBA, MAaCChl M YUCJIA CTPYKTYPHBIX €IUHMI]
' BemecTBa. Pacuérel mo GpopmMysiaM XMMHUYECKUX COCTMHCHUI
16 DU3NYECKUE U XUMHYECKUE SABJICHUA. XUMHYECKas peakius U €€ MPU3HAKU. 3aKOH COXPAaHEHMS MacChl BEIECTB.
' Xumuyeckue ypapHeHus. Kiaccudukanus XMMHUYECKUX peakiuil (COeqMHEeHMs, pa3iokKeHHs, 3aMelleHus], oOOMeHa)
XUMUYECKUH IKCTIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYI0H, ¢ MpaBuiIaMu paboThl B 1a0OpaTOpUu U MpuémMamMu
oOpaiieHuss ¢ Ja0oOpaTOpHBIM OOOpYJOBaHMEM, H3y4eHHE U ONucaHue (U3UYECKUX CBONCTB 00paslioB
17 HEOpPraHMYeCKUX BEIIeCTB, HabmoeHne pu3ndeckux (TiaBlieHHue BOCKa, TassHUE JIbJIa, PACTUPAHUE caxapa B CTYIIKE,
' KUIIEHHEe ¥ KOHJAEHCAIUs BOJIbI) W XUMHYECKUX (TOpEHHE CBEYH, TMPOKAIMBAHHE MEIHOW IPOBOJIOKH,
B3aUMO/JICHCTBUE MeJla C KHCIOTOW) SIBICHHH, HAOMIOACHHE M OMHCAHHE NPU3HAKOB MPOTEKAHUS XUMHUYECKHX
peakiuii (pa3noxeHHe caxapa, B3aUMOJCHCTBHE CEPHOU KHUCIOTHI C XJIOPHAOM Oapus, pazloKeHHe THIPOKCHIA




meu(ll) mpu HarpeBanuu, B3aUMOJEHCTBHUE kene3a ¢ pacTBopoM conu meau(ll), uzydenue crnocoboB pasnencHus
cMmeceil (¢ MOMOIIBI0 MarHuTa, GUIBTPOBaHKE, BBITAPUBAHUE, TUCTUIUIAIUS, XpoMaTorpadus), MpoBeAeHNE OYNCTKA
MOBAPEHHON COJM, HAONIOJCHHE W OIMCAaHWE pe3yIbTaTOB MPOBEACHUS OIBITA, WJUIIOCTPUPYIOIIETO 3aKOH
COXPAHEHHUSI MACChl, CO3AAHNUE MOJIEIEH MOJIEKYI (LIapOCTEPHKHEBBIX)

2 Baxneiimme npeacraBuTeaN HEOPraHUIECKUX BEIIECTB
Bo3nyx — cmech razo. CocraB Bo3ayxa. Kucnopon — snemMeHT U mpoctoe BemiecTBo. HaxokeHue kucioponaa B
21 npupoje, pusndeckue U XxuMudyeckue cBoicTBa (peakuuu ropenus). Oxcuapl. [Ipumenenue kucnoponaa. CrocoOsl
' MOJIy4YEHHUsI KHUCJIOopoJa B J1abopaTOpuu M MpoMbIIIIeHHOCTH. KpyroBopor kucinopojga B mpupoge. O30H —
AITOTPOTHAS. MOAU(PHUKAIUS KUCIOPOIa
29 TemnoBoil >ppexT XUMHUECKON peakiuu, TePMOXHMUYECKHUE YpPaBHEHHUS, SK30- M HHIOTEPMUYECKHE PEaKLUU.
' TonnuBo: yronb U MeTaH. 3arpsi3HeHUE BO3/yXa, YCUJIEHUE MapHUKOBOTO 3P deKTa, pa3pylieHre 030HOBOTO CIIOS
53 Bopmopon — anemeHT u mpocroe BemiecTBo. HaxoxkneHne Boiopoja B mpUpoje, (pu3nueckre U XUMHUYECKHE CBOICTBa,
' MIPUMEHEHHE, CII0COObI MoydeHus. KuciaoTs! 1 comu
2.4 Monsipablit 00bEM Tra30B. Pacu€Tel Mo XUMHUYECKUM yPaBHEHHSIM
®usnueckue cBoiicTBa BoAbl. Boma kak pactBoputenb. PacTBopbl. HachlllleHHbIE M HEHACBILIEHHBIE PACTBOPHI.
95 PactBopumMocTh BeniecTB B Boje. MaccoBasi 10715 BEIIECTBA B pacTBOpe. XUMHUYECKUE CBOMCTBA BOJbl. OCHOBaHMUS.
' Ponp pacTBOpoB B mpupoje u B KM3HU 4enoBeka. KpyroBopoT BoAbl B Mpupoje. 3arps3HEHUE NPUPOAHBIX BOJI.
OxpaHa 1 0YUCTKA MPUPOJHBIX BOJ
Knaccudukanus neoprannueckux coeauHenuid. Oxcuapl. Knaccuduxamus okcuaoB: cojaeoOpasyromiue (OCHOBHbIE,
2.6 KHCIIOTHBIE, aM(pOoTepHbIe) U HecoleoOpazyomue. Homenknarypa okcugoB. duznueckue U XMMUYECKHE CBOMCTBA
okcu10B. [losyueHne okcuaos
97 OcHoBanus. Knaccudukaius ocHOBaHUM: MIENOYM U HEPACTBOPUMBIE OCHOBaHMsS. HomeHKIaTypa OCHOBaHHUU.
' Du3nyecKre 1 XMMUYECKUE CBOMCTBA OCHOBAaHUU. [lonyyenue ocHOBaHuMi
2.8 Kucnotel. Knaccudukarnus xucnot. Homenknatypa kucnoT. dusndeckre M XMMHUYECKHE CBOMCTBAa KUCIOT. Psn




aktuBHoctH MetasuioB H.H. bekerosa. [loiryuenue kucinor

2.9

Conu. Homenxknarypa cosneil. @usnueckue U XuMudeckue ceoiictsa cojeil. [lomyduenue coneit

2.10

I'enetnueckas cBSI3b MCKAY KiTaCCaMH HCOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

211

XUMHUYECKUI DKCIIEPUMEHT: Ka4deCTBEHHOE OTpENeIeHHe COJCpKaHUs KHCIOpPOAa B BO3JAyXe, IOJIy4CHHE,
coOupaHue, pacro3HaBaHNe U U3yYeHUE CBOMCTB KUCIIOPO/1a, HAOIIOIEHHE B3aMMOICHCTBHS BEIIECTB C KHCIOPOIOM
Y YCIIOBUS BO3HUKHOBEHHSI M TIPEKPAIEHHs TOPEHUS (TI0’Kapa), 03HAKOMIICHHE ¢ 00pa3liaMi OKCHJIOB M OTIMCAaHUE X
CBOWCTB, TOJlyueHHE, cOoOMpaHue, paclo3HaBaHWE W HM3y4ye€HHE CBOMCTB BOJOpoJa (TOPEHHE), B3aMMOJICHCTBHUE
Bojiopona ¢ okcuaoM meau(ll) (Bo3MOKHO HCMOIB30BaHHE BUIIEOMATEPHAIOB), HaOo/IeHHe 00pa3lioB BEIIECTB
KOJIMYeCTBOM | MOJIIb, HWCCIIeZIOBaHHE OCOOCHHOCTEH pPACTBOPEHHs BEIIECTB C PA3IMYHOW PACTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MAaCCOBOW JI0JIEM PaCTBOPEHHOTO BEIIECTBA, B3aUMOJECUCTBUE BOJIBI C
MeTaJuTaMu (HaTpHeM U KaJbliueM) (BO3MOXKHO HCITOJIb30BAaHUE BUICOMATEPHAIIOB), OMIPEeIICHIE PACTBOPOB KUCIOT
W LIeNovel ¢ MOMOUIBI0 MHAMKATOPOB, HMCCIEIOBaHUE OOpa3lOB HEOPraHMYECKHX BEUIECTB PA3IUYHBIX KJIACCOB,
HaOJI0IeHNe U3MEHEHHS OKPACKU MHIMKATOPOB B PACTBOPAX KUCIIOT U LIEJI0YEH, N3ydyeHUe B3aUMOICHCTBUS OKCHIa
menu(ll) ¢ pacTBOpoM CepHOW KHCIOTBI, KHCJIOT C METaUIaMH, pEaKIuid HEeHTpalu3al, IOIyICHHE
HEpPACTBOPUMBIX OCHOBAaHWH, BBITECHEHHWE OJHOTO MeTajjla JpyrMM M3 pacTBopa COJIM, pellIeHue
JKCIIEPUMEHTAJIBLHBIX 3a7a4 10 TeMe «BaxkHelnre kiiacchl HEOPraHMUYECKUX COeIUHEHUID)

[Tepuonnueckuii 3akoH u [lepuoandeckas cucrema xuMmudeckux aiemeHToB .M. Menneneesa. CtpoeHne aTOMOB.
Xumuaeckas cB3b. OKHCIUTEILHO-BOCCTAHOBUTEILHBIC PEAKITUN

3.1

[IepBbie MONBITKH KJIaCCU(DUKALUNA XUMHUYECKUX 3JIeMEHTOB. [IoHATHE O rpymnmnax cXOaHBIX 3JIEMEHTOB (LET0YHbIE U
IEJIOYHO3EMETIbHBIE METAJUIbI, TAJIOTeHbl, HHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOpble 00pa3yroT aM(OTEpHbIE OKCHABI U
TUAPOKCHIBI

3.2

[Tepuonunueckuii 3akoH. [lepuoanueckas cuctema xumudeckux anementoB .M. Menneneea. Kopotkonepuoanas u
mHHOTIepuoaHas ¢opmbl Ilepuoanueckoit cucremsbl xumuueckux sneMmeHToB [[.UM. Menneneesa. Ilepuoast u
rpymnbl. GU3nYecKuii CMBICI TOPSAIKOBOTO HOMEpPA, HOMEPOB IEPUOJIA U TPYIIILI JIEMEHTA

3.3

CTpOGHI/Ie atromoB. CocTaB aTOMHBIX AACP. M30T1O1EL. BHCKTPOHBI. CTpOCHI/Ie OJICKTPOHHBIX 000JI0YEK aTOMOB




nepBbix 20 xumuueckux anemeHToB Ilepuoanueckoit cucremsl .M. MenneneeBa. XapakTepucTuka XUMUUYECKOTO
3JIEMEHTA 1O €ro nojoxeHuto B [lepuoanyeckoii cucreme [I.11. MenneneeBa

3.4

3aKOHOMEPHOCTU H3MEHEHHUs paJuyca aTOMOB XMMHMUYECKHUX JJIEMEHTOB, METANIMYECKUX U HEMETATIMYECKUX
CBOWCTB IO TpymmaM u nepuoaaMm. 3HadueHue [lepuomumdeckoro 3akona u [lepuoanueckoil CUCTEMbl XUMUYECKHUX
JJIEMEHTOB I pa3BUTHU HayKu U npakTuku. .M. MenneneeB — yd€HbIN U IpaKJaHUH

3.5

Xumuueckasi cBs3b. KoBaneHTHast (moJyispHass M HEMOJISIPHAs) CBSI3b. OJEKTPOOTPUIATENBHOCTh XUMHYECKHUX

yneMeHTOB. loHHasA CBA3b

3.6

Crenenp okuciieHHsA. OKHCIHUTEIBHOBOCCTAHOBUTCIHLHBIC pCaKkmuu. HpOIIGCCBI OKHCJICHHS MW BOCCTAaHOBJICHHA.

OKUCIUTEN U BOCCTAHOBUTEIU

3.7

XUMUYECKUH SKCIIEPUMEHT: M3ydeHHe 00pa3lioB BELIECTB META/NIOB M HEMETANIOB, B3aMMOJACHCTBHE THIPOKCUIA
LIMHKAa C pacTBOpamMH KHUCIOT M IIEJouYeH, MPOBENCHHE OMbBITOB, WILIIOCTPUPYIOUIUX HPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBMTENBHBIX pPeakIil (rOpeHue, peakliuu pa3IokKeHHsl, COCAUHEHNU)

9 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

BemecTBo 1 xumMudeckas pcaknuusi. HOBTOpCHI/Ie

1.1

HepI/IOI[I/I‘IeCKI/Iﬁ 3aKOH. HCpI/IOI[I/I‘leCKaH CHUCTEMAa XMMHWYCCKHX JJICMCHTOB I[I/I Menpeneena. CTpOGHI/Ie aTOMOB.
3aKOHOMepHOCTI/I B M3MCHEHHMHU CBOMCTB XMMHYECKHUX 3JIEMCHTOB IICPBBIX TpéX IICPUOA0B, KAk, KaJIlbIUd U HX
COCJIMHEHUU B COOTBETCTBHUU C MOJI0XKECHHEM DJIEMEHTOB B HepHOﬂquCKOﬁ CUCTCMC U CTPOCHHUCM UX aTOMOB

1.2

CTpOGHI/Ie BEIIIECTBA: BUIbl XUMHUYECKOMN CBSA3U. THIIBI KpHUCTAITNINYCCKUX peH_IéTOK, 3aBHCHMOCTh CBOMCTB BEIIIECTBA
OT THIIA KpHCTaHHHqCCKOﬁ peIJ_IéTKI/I U BUJA XUMHUYECKOM CBSI3H. KJ'IaCCI/I(I)I/IKaL[I/IH U HOMCHKJIATYpa HCOPIraHUYICCKUX
BCIICCTB (MC)KI[yHaPOI[HaH u TpI/IBI/IaJ'IBHaSI). XHMHUYECKHE CBOMCTBA BCIICCTB, OTHOCAIINUXCA K PA3JIMYHBIM KJIaCCaM
HCOPraHN4YCCKUX COCHHHCHHﬁ, TCHCTUYCCKAs CBA3b HCOPTAaHUYCCKUX BCIICCTB




1.3

Knaccugukanus XuMHUECKUX peakuuil M0 pa3IuyHbIM IpU3HAKaM (110 YUCIY M COCTAaBY YYacCTBYIOIIUX B PEAKIIUU
BEIIECTB, N0 TEIIOBOMY (P (EKTyY, 10 U3MEHEHHUIO CTEIIEHEN OKUCICHHSI XUMUUYECKUX 3JIEMEHTOB, TI0 00OpaTUMOCTH,
[0 YYacCTHIO KaTaiu3aropa). ODK30- M SHAOTEPMUYECKHE pEaKLUuu, TepMOXuMuueckue ypaBHeHUs. [lonstue o

CKOPOCTH XMMHYECKON PEaKLIUU

1.4

Ilousitne 00 O6paTI/IMBIX n H€06paTI/IMI>IX XUMHUYCCKHUX PpPCaKIUAX. IToasaTne 0 TOMOTEHHBIX H reTCPOrCHHBIX
pCaKknusix. IlonsTHE O XMMHUYECKOM PaBHOBCCHUMU. q)aKTopI)I, BJIMAOIIHUE Ha CKOPOCTH XHUMHYCCKOH peakuun unu

ITOJIOKCHUEC XUMHUYCCKOI'0O paBHOBECH A

1.5

OKI/ICJ'H/ITGJ'II)HO-BOCCTaHOBI/ITGJ'II)HBIe peaKIII/II/I, BHCKTpOHHBIﬁ 6anch OKI/ICJ'II/ITGJ'II)HO-BOCCT&HOBHTGJ’IBHOﬁ peaKHI/II/I.
CocraBiicHHE ypaBHEHUH OKHCIUTEIIEHO-BOCCTAHOBUTEIIBHBIX PEAKIMA C WCIOJH30BAHUEM METOJA AJICKTPOHHOTO
OastaHca

1.6

Teopust NEKTPOTUTHYECKON TUCCOUMALMU. JIEKTPOIUTHI M HEIIEKTPOJUTHl. KaTHOHBI, aHMOHBL. MexaHu3M
JUCCOITMAIIMN BEIIECTB C Pa3IMYHBIMHU BUJAMU XHUMHUYECKOHW cBs3u. Crenenp aucconuanuu. CWibHBIC U cla0ble
ANEKTPOJUTHL. Peakimu WOHHOTO oOMeHa. YCIOBHS TPOTEKAHHWS PEAKIMHd HOHHOTO OOMEHa, TIOJIHBIE W
COKpamiéHHbIe MOHHBIC ypaBHEHMs peakiuii. CBOWCTBa KHUCIOT, OCHOBAaHWW W COJIEHM B CBETE MPEICTaBICHUH 00
3IEKTPOJIUTUYECKOM aucconmanuu. KauecTBeHHbIEe peakiuy Ha HOHBL. [loHaTHE O ruaponu3e conen

1.7

XUMUYECKUHN 3KCIIEPUMEHT: 03HAKOMJICHHE C MOAENSMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYEeCKUX BEIEeCTB —
METaJJIOB U HEMETAJJIOB (rpadura U aimasa), CIOKHBIX BEIIECTB (XJIOpUJA HATPUs); UCCIEIOBAHHE 3aBUCHMOCTH
CKOPOCTH XHMHUYECKOM peakluud OT BO3JEUCTBUS Pa3iIMUYHBIX (HAaKTOPOB; HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pacTBOpOB  BELIECTB, Mpoliecca JUCCOLMALMU KUCIOT, IIenoueil U coyied (BO3MOXKHO HCIIOJIb30BaHHE
BHJICOMATEPHUAJIOB); MPOBEACHUE OIBITOB, WLIIOCTPUPYIOIIUX MPHU3HAKA MPOTEKAHUS PEaKIUil MOHHOTO OOMEHa
(oOpazoBaHue ocajka, BbIEICHHE T'a3a, 00pa30BaHUE BO/JIbI); OIMBITOB, WIUTIOCTPUPYIOLIUX MPUMEPBI OKHCIUTEIHHO-
BOCCTAaHOBHUTEJIBHBIX DPEAKIHI (TOpeHue, peakiu pPa3ioKeHHs, COSAHMHEHMS); paclo3HaBaHUE HEOPraHUYECKUX
BEILIECTB C MIOMOIIbIO KAUECTBEHHBIX PEAKIMI HA MOHBI; PEIICHUE SKCIEPUMEHTATBHBIX 3a]1a4

Hemetannsl 1 uX coeIMHEHUS

2.1

O6H_Ia$I XapaKTCpUCTHUKA I'aJIOT'CHOB. OcoOeHHOCTH CTPOCHUS aTOMOB, XapAKTCPHBIC CTCIICHU OKHCJICHHI. CTpOeHI/Ie




U (u3MYeCKHe CBOWCTBAa MPOCTHIX BEHIECTB — TallOTEHOB. XHWMHYECKHME CBOWCTBA Ha TpUMEpe Xjopa
(B3auMozelicTBUE C MeETaUlaMM, HEMETajulaMu, uiesnodyaMu). XiopoBojopod. CossiHas KHUCIIOTa, XUMHUYECKHE
CBOMCTBA, IOJy4YeHHUE, NPUMEHEHHE. [lelicTBHe XJopa M XJIOPOBOJOPOJA HAa OpPraHU3M YeloBeKa. BaxHeummue

XJIOPUABI U KX HAXOXICHUC B IPUPOJLC

2.2

O6mas xapaktepuctuka 3meMeHToB VIA-rpynmbl. OCoOEHHOCTH CTpOEHHS aTOMOB, XapaKTEPHBIC CTENEHU
okucinenus. CTpoeHue U (QU3UYECKHE CBOMICTBA MPOCTBIX BELIECTB — KUCIOpPOJa U Cepbl. AJUIOTPOIHBIE
MOAM(UKAIMN KHUCJIOpPOJAa U cepbl. XUMHYECKHE CBOMcTBa cepbl. CepoBOIOpOA, CTpOEHHUE, (PU3UYECKHE WU
XUMHUecKre cBoiicTBa. OKCUABI Cepbl KaK MPEACTaBUTENN KUCIOTHBIX OKcuaoB. CepHas KucioTa, pusnueckue u
XMMHUYECKHE CBOMCTBa (00LIME Kak IPEACTaBUTENs Kiacca KUCIOT U crnenuduueckue). XUMHUYECKUE PEaKIIUH,
JIeXalue B OCHOBE MPOMBIIIJIEHHOTO criocoba noiaydeHus: cepHoit kucnothl. [Ipumenenne. Cosin cepHOM KHUCTIOTHI,
KauecTBEHHas peaklius Ha cyib(aT-uoH. HaxoxaeHue cepbl 1 €€ COeJMHEHHH B MPUpoie. XMMUUECKOE 3arpsi3HEHHE
OKpYKarollel cpeiibl COSAMHEHUSIMU Cepbl (KUCIOTHBIE JI0KHU, 3arps3HEHHE BO3QyXa M BOJOEMOB), CIIOCOOBI €ro
IPEJOTBPAILCHUS

2.3

OOmass xapakrepucTtuka 31aeMeHTOB VA-rpynmnbl. OcoOEHHOCTH CTpPOEHHS aTOMOB, XapaKTEpHbIE CTEHEeHH
OKHUCJIEHHS. A30T, pacmpocTpaHeHue B mpupoje, (u3nyeckue M XHMMUYecKue cBoicTBa. Kpyrosopor azora B
npupoae. AMMHaK, ero (u3MYecKue M XMMHUYECKHE CBOMCTBA, MOjydeHHe U npumeHeHue. Colud aMMOHHS, HX
(u3nyueckue U XMMHUYECKHUEe CBOICTBa, mpuMeHeHue. KauecTBeHHas peakiivs Ha MOHbI aMMOHHS. A30THasi KUCIIOTa,
e€ nmoaydyenue, (pU3MUECKUe U XUMHUYECKHE CBOMCTBA (001Me KaK MMPeICTaBUTENs Kilacca KUCIOT U celupUIecKue).
Hcnonb3oBaHue HUTPATOB M COJIEM aMMOHHS B KaueCTBE MHMHEPAIbHBIX yHOoOpeHuil. XuMUYecKoe 3arps3HeHue
OKpY’KaIoIel Cpebl COeAMHEHUAMHU a30Ta (KUCIOTHBIE JTOK/IH, 3arpsi3HEHUE BO3AyXa, TOUBBI  BOJOEMOB)

2.4

®ocdop, amnorponnsie Mogudukanuu docdopa, duznueckue u xumudeckue cpoirictBa. Oxcua docdopa(V) u
¢dochopHas kucnora, GU3NUECKUE U XUMHUYECKUE CBOWCTBA, mMoiyueHue. Mcmonp3oBanue ¢ochaToB B KavyecTBe

MUHEPAIbHbIX YA00peHHit

2.5

OOmast xapakrepuctuka 3i1eMeHToB |VA-rpynmel. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTE€pHBIE CTENEHU
OKHCIICHUsL. YTJepoJ, aNIOTPOIHbIe MOJU(HKALMU, paclpoCTpaHEeHHEe B Mpupoje, (GU3NYECKHe M XUMHUYECKHE




cBoiictBa. Ancop6mus. KpyroBopor yriepona B mpupone. Okcuabl yriieponaa, UX (U3NYECKHE U XUMHUUYECKUE
CBOI\/JICTBa, ZICﬁCTBHC Ha XUBBIC OPraHMU3MbI, IMOJIYYCHHUC U IIPUMCHCHUC. DKOJIOTHYECKHUE HpO6JI€MI)I, CBsA3aHHBIC C
okcunioM yriepona(lV); runoresa rio06aabHOTO MOTEIUICHHUS KIMMATa; MAPHUKOBBIA dPQEeKT. YTonbHas KUCIOTa U
e€ con, uX U3NYECKUEe U XUMUIECKHE CBOWCTBA, MMOJIydeHNEe U IpuMeHeHne. KauecTBeHHas peakius Ha KapOoHaT-

noHel. Mcnonn3oBanne Kap60HaTOB B 6I>ITy, MCIUIHUHE, TPOMBIIIJICHHOCTH U CCJILCKOM XO3SMCTBE

2.6

[lepBoHauanbpHBIE MOHATHA 00 OPraHMYECKHX BEIIECTBAX KaK O COCIMHEHMSIX yriepoja (MeTaH, dTaH, STHIICH,
alleTUJIEH, 3TaHOJI, TJIMIEPHH, YKCYCHas KucioTta). VX coctaB u xumuueckoe crpoenue. [lonstue o Ononornuecku
BXKHBIX BEIECTBAaX: >XUpaxX, OelKax, yriaeBoJaXx — M WX POJU B KU3HM dYelloBeKa. MarepuaibHOE €TUHCTBO

OPraHn4Y€CKUX U HCOPTaHUICCKUX Coe)II/IHeHI/Iﬁ

2.7

Kpemuuii, ero ¢pusundeckre 1 XMMHYECKHE CBOMCTBA, MOyuyeHue U npuMeHeHue. CoeIMHeHNs KPEMHHUS B IPUPOJIE.
O6mme npeacraienus: 00 okcuae kpemHusA(1V) n kpemuueBor kucinore. CUITUKATHI, UX UCIIOJIB30BAaHUE B OBITY,
MEAULMHE, IMPOMBIIUICHHOCTH. BaxkHeliine CcTpouTenbHblE MaTepuallbl: KepaMHKa, CTEKJIO, LEMEHT, OETOH,
xene300eToH. [IpoGneMbl 6€3011acHOT0 MCIOJIb30BaHUs CTPOUTEIBHBIX MAaTEPHAIOB B IOBCEAHEBHOM KU3HU

2.8

XUMHUYECKUN OKCIIEPUMEHT: H3ydyeHHE OOpa3IOB HEOPTraHWYECKHUX BEIIECTB, CBOWCTB COJISTHOM KHCJIOTHI;
MIPOBEJICHUE KAueCTBEHHBIX pEaKIUi Ha XJOPUA-HUOHBI U HAONIOJEHWE TMPU3HAKOB HUX MPOTEKaHUs; OIBITHI,
oTpaxaromue (QpU3nYecKre M XMMUYECKHE CBOICTBA TaJOT€HOB M MX COEAMHEHUU (BO3MOXKHO HCIIOJIb30BaHHE
BHJIEOMATEPHUAJIOB); 03HAKOMJICHHE ¢ 00pa3liaMy XJIOPUIOB (TaJIOTeHUA0B); O3HAKOMIIEHHE ¢ 00pa3laMu cepsl U e
COeIMHEHUSIMU (BO3MOXKHO HCIOJIb30BaHHE BHJICOMATEPHANIOB); HAOOEHUE Ipoliecca OOyrJIMBaHUs caxapa IO/
NeCTBHEM KOHIIEHTPUPOBAHHOW CEPHOMN KUCIIOTHI, U3yYEeHHE XUMUYECKIX CBOMCTB Pa30aBIEHHOM CEpHON KUCIIOTHI,
MPOBEJICHUE KAaueCTBEHHOW peakiuu Ha cynb(aT-uoOH W HaONIoJIeHUE MpU3HAKa €€ MPOTEKAHUS; O3HAKOMIIEHUE C
(¢buznueckuMu cBOMCTBaMHU a30Ta, (pochopa U uX coeauHEHH (BO3MOXXKHO HCHOJIH30BaHUE BUACOMATEPHUAIIOB),
oOpa3uamu a3oTHbIX U (pochopHBIX ymoOpeHHil; moidydeHue, coOHpaHue, pacrno3HaBaHUE M HU3YYCHHE CBOWCTB
aMMUaKka; TMPOBEJCHHE KAYeCTBEHHBIX pEaKIuii Ha WOH amMMOHuA U QocdarT-HOH W H3ydeHHE NPU3HAKOB UX
MPOTEKAHUSI, B3aUMOJCHCTBHE KOHIIEHTPUPOBAHHOW Aa30THOM KHUCIOTHI C MeIbl0 (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHUANIOB); U3YYCHUE MOJIENe KPUCTAIUTMUECKUX PEIETOK anMmasa, rpadura, ¢ymiepeHa; 03HaKOMIIEHUE C
MPOLIECCOM aACOPOLMU PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YTIIEM M YCTPONUCTBOM MPOTUBOTa3a; MOTyICHHE,




COGI/IpaHI/Ie, pacro3HaBaHeC W H3YUYCHHC CBOMCTB YOJICKUCIOr0 rasa;, MPOBCACHHUEC KAa4YCCTBCHHBLIX peaKHI/Iﬁ Ha
Kap6OHaT- U CUJIMKAT-UOHBbI U HM3YYCHUC IPHU3HAKOB HUX IMPOTCKAHHWA, O3HAKOMIJICHUC C HpOIIyKIIHCfI CHIIMKATHOM

MMPOMBIINIJICHHOCTH; pCIICHNUEC SKCIICPUMCHTAJIbHBIX 3a/ia4d 110 TEMC «Baxxueimme HeMeTalIbl ¥ UX COCOUHCH U

Merannsl 1 ux COCANHCHUA

3.1

O6H1a${ XapaKTCPUCTUKA XUMHUYCCKUX JJICMCHTOB — MCTAJUIOB Ha OCHOBAHUH HUX IIOJIOKCHHA B HepHOI[quCKOﬁ
cucteMe xumuueckux sneMmeHntoB .M. MenpaeneeBa u crpoeHusi aromoB. CTpoeHue MeTaioB. MeTaminueckas

CBsA3b U MCTAJINIMYCCKAs KPUCTAJIIIMICCKAA peméTKa. SHCKTPOXI/IMI/I‘-IGCKI/II\/II paa HaHpﬂ)KeHI/Iﬁ MCTaJlJIOB

3.2

duznyeckue U XUMHUYECKHE CBOIicTBa MeTayioB. OO0mue crnocoObl moiydyeHus MmeramuioB. [loHsTue o kopposun
METaJJIOB, OCHOBHBIE CHOCOOBI 3alIUTHI UX OT KOoppo3uu. CruiaBbl (cTajib, Yyr'yH, AIOpaIOMUHUMN, OpOH3a) U HX

MIPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH

3.3

[[lenounble MeTauIbl: MoJioxkeHue B [lepuoanueckoil cucreme xumuueckux snmemMeHToB .M. Menaeneesa; ctpoeHue
UX aTOMOB; HaxokJeHue B npupoje. Ouznueckrue U XuMUYECKUE CBOMCTBA (Ha MpUMepe HaTpusl U Kaimus). OKcubl
Y TUAPOKCHUJIBI HATpUs U Kanus. [I[puMeHeHne menoYHbIX METAIIIIOB U UX COEANHEHUI

3.4

[[lenouHO3eMENBHBIE METAIIBI MATHUN U KallbLIMK: MoJiokeHue B [leproandeckoil cucteMe XuMHYECKUX AJIEMEHTOB
J.. MeHneneeBa; CTpOCHUE UX aTOMOB; HaXOXJACHUE B npupojae. Pu3nyeckue u XUMUYECKUE CBOMCTBA MarHusl U
Kanblus. BaxkHelmue coemMHeHns KanbIus (OKCHI, TUAPOKCH, coJin). JKECTKOCTh BOJIBI M CTIOCOOBI €€ yCTpaHEHUs

3.5

Amomunuii: nosioxkenue B Ilepuoanueckoil cucreMe xumuueckux siaemeHToB .M. MenpaeneeBa; crpoeHue aroma;
HaxoxjaeHue B mpupoje. Du3nueckne W XHUMHUYECKHE CBOMCTBA amtOMUHHUSA. AMQOTEpHBIE CBOWCTBA OKCHAA H

THAPOKCHU A aJITFOMHUHUS

3.6

Keneso: monoxxenue B [lepuoamyeckoi cucreme xumuueckux 3iaementoB /.M. MenperneeBa; cTpoeHue atoma;
HaxoxaeHue B npupoze. Ousndeckue U XMMUYECKHUE CBOMCTBA Xkene3a. OKcuabl, THApOKcU bl u coiu xeneza(ll) u
xenesa(lll), ux cocras, cBOiCTBa U MOTyYCHHE

3.7

XHUMHUYECKUUN SKCIICPUMCHT: O3HAKOMIJICHUC C O6p33LIaMI/I MCTAlJZIOB M CIIIaBOB, HX q)HSH‘leCKI/IMI/I CBOﬁCTBaMH;
HU3YUCHUC PE3YJIIbTATOB KOPPO3NU MCTAJIJIIOB (BOSMO)KHO HUCIIOJb30BaAHUC BI/I,I[COMaTepI/IaHOB), 0COOCHHOCTEH
B3aHMOJICHCTBUS OKCHJIA KaJbIUsI U HaTpusd C BOJIOM (BO3MO)KHO HUCIIOJB30BaAHHUEC BI/IHGOMaTepI/IaHOB); HCCICIOBAaHUC




CBOMCTB *KECTKOM BOJBI; IIpoLiecca TOPEHUs XKelle3a B KUCIOpPOoJe (BO3MOXKHO HCIIOJIB30BAaHUE BUIEOMATEPUANIOB);
MIPU3HAKOB IPOTEKAaHUS KAYECTBEHHBIX PEAKIMM Ha HMOHBI (MarHus, KaubLMs, alioMUHMS, LuHKa, xene3a(ll) u
xene3a(lll), memu(ll); HabnromeHne W ommcaHWe MPOIECCOB OKPALIMBAHMS IUIAMEHH WOHAMHU HATPUSA, KU U
Kalnplusi (BO3MOYKHO HCIIOJIb30BAHUE BHUEOMATEPUAJIOB); HCCIIEIOBAaHME aM(OTEPHBIX CBOMCTB TI'MAPOKCUAA

AIIOMHWHUA W THAPOKCHAA LHUHKA; PCHICHUC OSKCICPUMCHTAJIBHBIX 3adad IO TEMC «BaxkHelme MeTaaiabl U HX

COEJIMHEHUS»
4 XHUMHS ¥ OKpYKarolias cpeia
Hossie maTepuansl 1 TexHONOrMU. BemecTBa 1 MaTepuainbl B TOBCEIHEBHOM JKU3HHU YEIOBEKA. XUMHUS U 3JJ0POBbE.
4.1 be3onacHoe ncmonp30BaHNe BEMIECTB U XUMHUECKUX peakiuii B ObITy. [lepBast momoIb mpu XUMHUECKUX 0XKOTaX H
OTpPABJICHUSIX
OCHOBBI 3KOJIOTMYECKOW T'PaMOTHOCTH. XHMHYECKO€ 3arpsisHeHue okpyxaromied cpenasl I1/IK. Pons xumum B
4.2 peIIeHUN SKOJIOTHUECKHX MpooOsieM. [IpupoHble MCTOYHWUKH YIIIEBOJAOPOJOB (Yrojb, NPHUPOAHBIA Ta3, HEDTH),
MIPOJIYKTHI UX NepepaboTKU, UX POJIb B OBITY M MPOMBIILIEHHOCTH
4.3 XHUMHUYECKUHN HKCIIEPUMEHT: N3ydeHHEe 00pa3IoB MaTepraioB (CTEKIIO, CIUIaBbl METAIIJIOB, MIOJUMEPHBIC MaTEPHAIbI)




MPOBEPAEMBIE HA OI'3 IO XUMUU TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJILHON MTPOT'PAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

Konx nposepsiemoro
TpeOOBaHUSA

IIpoBepsiemble TPeOGOBaHHUsI K MPEAMETHBIM pe3yJibTaTaM 6a30BOr0 YPOBHSI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTO 00111ero o6pa3oBanus Ha ocHoBe PI'OC

1

[Ipencrasnenue:

1.1

0 TO3HABAa€MOCTHU SBJICHUH MPHUPOAbI, TOHUMaHUE OOBEKTHBHON 3HAYMMOCTH OCHOB XMMHUYECKOMU
HayKH Kak 00JacTh COBPEMEHHOI'0 €CTeCTBO3HAHUS, KOMIIOHEHTa 00IEell KyIbTypbl U MPaKTHUYECKON
NeSITEIbHOCTH YeJIOBEKa B YCIOBHUSAX COBPEMEHHOIO OOIleCTBa; MOHMMAaHUE MECTa XUMHUHU Cpenu
JPYTUX €CTECTBEHHBIX HayK

1.2

0 HAYYHBIX METOAAX IIO3HAHHA, B TOM YHCIIC OKCICPUMCHTAJIBHBIX W TCOPETHYCCKHUX MECTOIAax
HUCCICa0BaHusA BCIICCTB W H3YUYCHUSA XHUMHUYCCKHX peaKHHﬁ; YMCHHUEC HCII0Jb30BaTh MOJCIIN IJIA
00BICHEHHS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 chepax npodheCCHOHATBLHOW JCSATEILHOCTH, CBS3aHHBIX C XHMHEH W  COBPEMEHHBIMHU
TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JIOCTHKCHHUSIX XHMHYECKOW HAyKH, YTO IMO3BOJIAT O0YydJarOMUMCS
paccMaTpuBaTh XMMHIO Kak cdepy cBoei Oynaymied mpodecCHOHATbHOW JIEATSIBHOCTH M CIIeNaTh
OCO3HAHHBIM BHIOOP XMMHHU Kak MPOQHIBHOTO IpeaMeTa IMPH Iepexojie Ha YPOBEHb CPEIHETO
o01ero o6pa3oBaHus

Bnagenue cucreMoil XMMHYECKHX 3HaHUH H YMCHHUC INPUMCHATHL CHUCTCMY XHUMHUYCCKUX 3HaHI/II71,
KOTOpasA BKIKOYACT:

2.1

Ba)KHEHMIIINE XUMHUUYECKHE MOHITHUS: XUMHYCCKHI 9JICMCHT, aTOM, MOIJICKYJIa, BCHICCTBO, IIPOCTOC U
CJIO’KHOC BCHICCTBO, OAHOPOAHAA U HCOAHOPOAHAA CMECh, OTHOCHUTCJIbHBIC aTOMHAA U MOJICKYJIApHAA
MacChbl, KOJMYECTBO BEIICCTBA, MOJIb, MOJIIpHAdA Macca, MOJ'IHpHBIfI O6’béM, OKCHJI, KHCIIOTa,
OCHOBAaHHE, COJIb (CpeI[,HHH), XUMHUYCCKasA peaklusa, pCakiunuu COCAWHCHUA, PCAKIHUU PA3JIOKCHUS,
pCakiuu 3aMCHICHUA, PCAKINU O6MeHa, TEIJIOBOM B(I)(I)CKT pCakru, 5K30- U OSHAOTCPMHUYCCKUC




peaKkiuu, pacTBOp, MaccoBas JO0JISI XMMHUYECKOrO 3JIEMEHTA B COCIMHEHHWH, MAacCcOoBas JOJdS U
MIPOLICHTHAs! KOHIIEHTPALIMs BEIIECTBA B PACTBOPE, SAPO aTOMa, AIEKTPOHHBIN CIIOHM aroMa, aTOMHas
opOuTasnib, paadyc  aToma,  BAJIEHTHOCTb, CTENEHb  OKUCJICHMUS,  XUMHUYECKas  CBS3b,
3JIEKTPOOTPULIATEBLHOCTh, TOJIAPHAs W  HENOJISIPHAs KOBAJICHTHAs CBsI3b, HOHHAs  CBS3b,
METaJUIMYECKas CBsI3b, KPUCTAIITMYECKAs peléTka (AaTOMHAsI, MOHHASI, METALUTHYECKAsi, MOJICKYJISIpHAsT),
WOH, KaTHOH, AaHWOH, 3JEKTPOJIUT W HE3JIEKTPOIUT, DSJIEKTPOJUTHYECKAs IOUCCOLMAlUs, pPEaKIuh
MOHHOTO OOMEHA, OKHCIMTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIMH, OKUCIUTEIh U BOCCTAHOBUTEIbD,
OKHCJICHHE U BOCCTAHOBJIEHUE, DJIEKTPOJIU3, XUMHYECKOE PaBHOBECHE, OOpaTUMbIE M HEOOpaTUMBIE
peaKIuu, CKOPOCTh XUMUYECKON peakinu, karanuzatop, [[JIK, koppo3ust MeTaJioB, CIuIaBbl

OCHOBOIIOJIArarole 3aKOHbl XWMHH: 3aKOH COXPAaHEHUsS Macchl, mnepuoauyeckuil 3akoH [[.U.

22 MenperneeBa, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH ABOTaipo
2.3 TEOPUH XHUMHUHU: aTOMHO-MOJICKYIISIPHASI TEOPHS], TECOPHS AIMEKTPOITUTUICCKON TUCCOUAIINN
3 Brnanenne ocHoBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAIOIIEH
YMEHHUE MPaBWIBHO MCIOJIb30BATh M3yYCHHBIC BEIIECTBA M MaTepUAIIBI (B TOM YUCIIC MHHEPAJIbHBIC
yIoOpeHusi, METaJUTBl M CIUIABBI, MIPOAYKTHI MepepabOTKH MPUPOJHBIX HCTOYHUKOB YIIIEBOJAOPOIOB
3.1 (yrns, mpupomHoro rasza, HedTH) B OBITY, CEIbCKOM XO3SIMCTBE, Ha MPOU3BOJCTBE M TOHMMaHHUE
3HAYCHUS KHUPOB, OCIIKOB, YIIICBOJOB /ISl OPraHM3Ma YelIOBeKa; YMEHUE MPOTHO3HPOBAThH BIIHSHUE
BEIIECTB ¥ XMMHYECKHX IPOIIECCOB HA OPraHU3M YEJIOBEKa M OKPYKAIOIIYIO PHUPOIHYIO CPEIY
3.2 YMEHHUE MHTETPUPOBATh XUMUYCCKHUE 3HAHHS CO 3HAHUSAMU JIPYTUX YUCOHBIX IPEAMETOB
3.3 HAJIMYKE OIbITAa PabOTHI C Pa3IMYHBIMA MCTOUYHMKAMU MH(OPMAIUH M0 XUMUU (HaydHAs] ¥ HAYYHO-
' HOIYJISIPHAS JINTEPATYpPa, CIIOBApPH, CIIPABOYHUKH, HHTEPHET-PECYPCHI)
3.4 yMEHUE OOBEKTHBHO OIICHMBATh MH(OPMAIUIO O BEIIECTBAX, MX MPEBPALICHUSIX M MPAKTHUYCCKOM
' NPUMEHEHUU U YMEHHE UCTIOIh30BaTh €€ I pelieHus] y4eOHO-T03HABATENbHBIX 3a/1a4
4 Brnagenue ocHoBaMHU MOHATUHHOTO ammapaTa ¥ CUMBOJUYECKOTO SI3bIKa XUMHUHU JUIS COCTAaBJICHUS

(I)OpMy.]'I HCOPraHMYCCKUX BCHICCTB, ypaBHeHI/Iﬁ XUMHUYCCKUX peaKHHﬁ; OCHOBaMH XHUMHYECKOU




Homenknarypsl (IUPAC u TpuBHanbHOiIN)

VYMenue OOBICHATH CBS3b IIOJIOKEHHUS JJIEMEHTa B Hepnonnqecxoﬁ CUCTEME C YHCIOBBIMH

XAPAKTCPUCTUKAMU CTPOCHUA ATOMOB XMUMHUUYCCKHUX 3JICMCHTOB (COCTaB " 3apiaa aapa, O6HICC YucCJIo

> AJIEKTPOHOB), pacIpeAeICHUEM 3JICKTPOHOB IO JHEPTreTUYCCKHUM YPOBHSM aTOMOB TEPBBIX TPEX
TIEPHOJIOB, KAJTUS ¥ KAJIBIIUS
[IpencraBieHre 0 MEPUOTUICCKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX JJIEMEHTOB (paJHyC aToma,
6 IEKTPOOTPHUIIATEIILHOCTD), TPOCTBIX W CJIOXHBIX BEIIECTB OT TIOJIOKCHHS DJJIEMEHTOB B
[Tepromuveckoii cuctemMe (B MalbIX MEPUOJAX M TIABHBIX MOATPYIIAX) U AJIEKTPOHHOTO CTPOCHUS
atoma
7 Ymenue kinaccuuuupoBarth:
7.1 XUMHUYECKHE DIIEMEHTHI
7.2 HEOPraHMYECKHE BEIECTBA
7.3 XUMUYECKUE PEaKIIUN
8 YMeHue onpeaensrTh:
8.1 BAJICHTHOCTh M CTETICHb OKUCJICHHUSI XUMHYECKHX JIEMEHTOB, 3apsi HOHA
8.2 BHJT XUMUYCCKOH CBSI3U M THI KPUCTALIUYCCKON CTPYKTYPHI B COSTUHEHUSX
8.3 XapaKTep cpeibl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHH)
8.4 OKHCIIMTEIIb U BOCCTAHOBUTECIIb
9 YMeHHe XapakTepr30BaTh PU3NUECKUEC U XUMUYECKHUE CBOWCTBA:
o1 MIPOCTHIX BEIIECTB (KUCIOPOJI, 030H, BOJAOPO, rpaduT, amMas, KpeMHHH, a3ot, ¢hocdop, cepa, Xjop,
' HATpUU, KT, MarHUA, KaJabIUi, aTFOMUHUI, Kele30)
9.2 CIIOXHBIX BEIIECTB, B TOM 4YHCI€ HX BOJHBIX pacTBOpoB (BOJa, aMMHakK, XJIOPOBOJOPO/I,

CEpOBOAOPO, OKCUABI U TUIpoKcuabl MeTaimoB I-1lA rpynn, anmromunus, meau (I1), nunka, sxenesa




(11w 1), oxcuanr yraepona (Il u 1V), kpemuus (1V), azora u docdopa (Il u V), cepsr (IV u VI),
CEpHHUCTAs!, CepHasi, a30THUCTas, a30THas, (pocPopHasi, yroibHasi, KpeMHUEBasE KUCIOTA U UX COJIN)

ITPOTrHO3UPOBATH U XaPAKTCPU30BATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOCHUA,

9.3 NPUMCHCHHUE BEIIECTB B 3aBUCUMOCTH OT WX CBOWCTB, BO3MOXHOCTH TPOTCKAHUS XUMHYCCKHX
MIPEBPAIEHUH B PA3INIHBIX YCIOBUIX
10 YMeHue CoCTaBIsATh MOJICKY/ISIPHBIC M HOHHBIC YPaBHEHUS PEAKIIHiA, B TOM YHCIIC:
10.1 peakiii HFOHHOTO 0OMeHa
10.2 OKHUCJIMUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUIT
10.3 WUTFOCTPUPYIOIIMX XHMHUYECKUE CBOMCTBA H3YICHHBIX KJIACCOB (TPYI) HEOPraHUIECKHIX BEIICCTB
10.4 MTOATBEPKTAIONUX TCHETHUECKYIO B3aUMOCBSI3b MEXKTy HUMHU
11 YMeHue BBIUUCISTh (IPOBOAUTH PACUETHI):
11 OTHOCHUTENIbHYIO MOJIEKYJISPHYIO M MOJISIPHYIO MacChl BEIECTB, MAacCOBYIO [OJIF0 XMMHYECKOTO
' JJIEMEHTA B COCTMHCHUHN
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €ro Maccy, 00beM Ira3oB
114 [0 YPaBHEHUSM XUMHUYECKHX PEaKIUil U HAXOJUTh KOJIMUYECTBO BEIIECTBA, 00BEM U MacCy peareHTOB
' WIH NIPOJIYKTOB PEaKIUU
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH  METOJIaMH  HAy4yHOTO TMO3HaHUS  (HAOMIOJEeHHE, HW3MEpEHHe, HKCIEPUMEHT,
12.1 MOJIETUPOBAaHUE) TPU HM3YYCHHH BEIIECTB W XUMHUYECKHX SBJICHUI; yMeHHE CHOPMYIUPOBATH
npoOiieMy U MPeAIOKUTh MYTH €€ pelieHus
122 Oe3omacHOM pabOTBl ¢ XUMHUYECKHMMH BEIIECTBAMH, XHMHUYECKOW TOCyIOoH U 1abopaToOpHBIM

00opynoBaHUEM




MpaBUJIaMH Oe30MacHOro OOpalieHus C BEIIECTBAMH, MCIOJIB3yeMBbIMH B IOBCETHEBHOW >KH3HH,
NpaBUJIaMH TOBEICHHS B LEIAX COEPEKEHUS 3I0POBbS M OKPYKAIOWIEH NPUPOIHOW CpPEeIpl;

123 NMOHUMAaHUE Bpena (OMAaCHOCTH) BO3JCUCTBUS HAa >KMBBIE OPraHU3Mbl OMNPECIEHHBIX BEIIECTB,
CHOCO6OB YMCHBIICHUSA U ITPEAOTBPAICHUA UX BPEAHOT'O BO3HCﬁCTBHﬂ
13 Hannune MPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHUA MW OCYIICCTBJIICHHUA CICAYIOMIUX XUMHUUYCCKUX
IKCIIEPUMEHTOB:
13 1 HU3Yy4YCHUEC U OIIMCAHUC (1)I/IBI/I‘~I€CKI/IX CBOHCTB BEIICCTB, O3HAKOMJICHHE C (1)I/ISI/I‘~I€CKI/IMI/I u
’ XUMHUYCCKUMHU SABJICHUAMM, OIIBITHI, NJUTFOCTPUPYIOIIHEC ITPU3HAKHU IMTPOTCKAHUA XUMHUYCCKHUX peaKHI/Iﬁ
13.2 M3y4deHue croco00B pa3ielieHusI cMecei
MOJTyYeHUEe KUCIIOPOJia M M3YYCHHE er0 CBOMCTB; TMOJYYCHHE BOJOPOJA U M3YyUCHHE €TI0 CBOMCTB;
13.3 MOJTyYeHUE VYIJICKUCIIOTO ra3a W HM3ydeHHE €ro CBOMCTB; IMOJNIydeHHE aMMHaKka W HM3ydeHHE ero
CBONCTB
13.4 MIPUTOTOBJIEHHUE PACTBOPOB C OMPEICIEHHON MacCOBOM JI0JIel pacTBOPEHHOTO BEIIECTBA
135 MPUMEHECHHE WHIUKATOpOB (JIaKMyca, METHJIOpaHka © (eHoJTalienHa) Uisl ONpeaeICHHS
' XapakTepa cpe/ibl B paCTBOpax KUCIIOT U LIeI0Yeit
UCCJIEIOBaHNE M OIMCAHUE CBOWCTB HEOPraHWYECKHX BEIIECTB PA3IMYHBIX KJIaCCOB; H3YUCHHE
13.6 B3aUMOJICUCTBUS KHUCJOT C METaJUlaMH, OKCHJAMH METaJIOB, PacTBOPUMBIMH M HEPaCTBOPHUMBIMU
' OCHOBaHUSIMH, COJISIMM; IOJY4YE€HHE HEpPACTBOPUMBIX OCHOBAaHUM; BBITECHEHHE OJIHOTO MeTajia
JIPYTUM U3 PaCTBOPA COJIH; HCcea0BaHne aM(pOTEPHBIX CBOWCTB I'MAPOKCHIOB ATFOMUHUS U IUHKA
pellleHne OSKCIEePUMEHTANbHBIX 3amady 1o TemaMm: «OCHOBHBIE KIAcChl HEOPraHMYEeCKHX
13.7 COeMHEHUI; «DIEeKTPOIUTUYECKAs AUCCOLUaIs; «BaxHellne HeMeTallIbl U UX COCAMHEHUSY;
«Baxxneiilme MeTamIbl ¥ UX COSTUHEHUS
13.8 XUMHYECKHE SKCIIEPUMEHTHI, WILTIOCTPUPYIONINE MPU3HAKUA MPOTEKAHUS peakluii HOHHOTO OOMeEHa;

Ka4YCCTBCHHBIC PCAKIHUHU Ha IMPUCYTCTBYIOMIMEC B BOJHBIX PACTBOPAX HOHBI! XJIOPpUI-, 6p0MI/II[-,




noaua-, cynbdar-, dhocdar-, kapboHAT-, CHUIUKAT-AaHHOHBI, TUIPOKCUI-HOHBI, KATUOHBI aMMOHWUS,
MarHus, KaJlbllKs, alloMUHKs, xkee3a (2+) u kenesa (3+), meau (2+), uunka

14 YMeHnue:

14.1 NPEACTaBIATh PE3YJIbTAThl KCIIEPUMEHTa B (JOpME BBIBOAOB, JI0KA3aTEIbCTB, IPapuKoB 1 TaOIHIl U
' BBIABIIATH BMHI/IpI/I‘-ICCKI/IC SaKOHOMepHOCTI/I

14 2 yCTaHaBJ'II/IBaTB CBs3H MC)KI[y pe&HBHO Ha6J'IIOI[a€MI>IMI/I XUMHUYCCKUMHU SIBJIICHUAMU U HpOHGCC&MI/I,

MIPOUCXOISIIMMH B MAaKpO- U MUKPOMHUPE, OOBSICHATH IPUUUHBI MHOTOOOPA3Hsl BEIIECTB




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IPOBEPAEMBIX HA OCHOBHOM
IOCYIJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS

1 [TepBoHauanbHBIE XUMUYECKUE TTIOHATUS

1.1 Yucteie BemecTBa u cMecu. CriocoObl pa3iesieHus: cMecei

1.2 ATOMBI 1 MOJIEKYJIB. XUMHUYECKHE 3JIeMEeHTHI. CUMBOJIBI XUMUUYECKHUX AJIEMEHTOB. [IpOCThIC U CIIOKHBIE BEIIECTRA.

1.3 Xumnaeckas opmysa. BaJeHTHOCTh aTOMOB XUMUYECKUX 3JIEMEHTOB. CTeneHb OKUCICHUS

14 3aKk0H TIOCTOSIHCTBA cocTaBa BemecTB. OTHOcWTenbHAs aromMHass Macca. OTHOCHTENbHAas MOJEKYJSIpHAs Macca.
' MaccoBast 107151 XAMUUYECKOTO 3JIEMEHTA B COSAMHCHUHT

15 KomnuecTBo BemecTBa. Moisib. MosipHas macca. Momsipablii 00bEM Ta30B. B3anMoCBs3b KOJTMYECTBa, MacChl U YHCIIA
' CTPYKTYPHBIX €JUHULL BELIECTBA

16 @u3nueckue M XUMHUYECKHE SBJICHHUSA. XMMHUYECKas peakuus M €€ NPHU3HAKU. 3aKOH COXPAaHEHHs MAacChl BELIECTB.
' XUMHUECKHE yPaBHEHUS
2 [Tepuonnueckuii 3akoH u [lepuoandeckas cuctrema xumuaeckux semenToB .M. MenaeneeBa. CtpoeHne aTOMOB

91 [Tepuonuueckuii 3akoH. [lepuonuueckass cucrema xumuueckux siaeMeHToB .M. Menneneesa. Ilepuoasl U rpynimsl.
' PuU3NYECKU CMBICI NOPSAIKOBOTO HOMEpPA, HOMEPOB MEPUOIA U I'PYIIIBI 3JIEMEHTA

99 Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M30Tonbl. DnekTpoHbl. CTpoeHue 3JeKTPOHHBIX 000JI0UYEeK aTOMOB MEPBBIX
' 20 xumuyeckux 1eMeHToB [lepronnueckoit cucremsl .M. MenneneeBa

3aKOHOMEPHOCTH B M3MEHEHUHU CBOWCTB XMMUYECKUX DJIEMEHTOB MEPBBIX TPEX MEPHUOJOB, Kajus, Kalblus (paauyca
2.3 aTOMOB, 2JIEKTPOOTPUIIATEIEHOCTH, METAJUIMYECKUX M HEMETAIIIMYECKUX CBOMCTB) U UX COCIMHEHUI B COOTBETCTBUH C
MOJIOKEHUEM AJ1eMEHTOB B [leproanueckoii cucteme U CTpOCHUEM UX aTOMOB

3 CrpoeHue BelecTa




Xumnueckas cBsi3b. KoBasieHTHast (MOJIsipHAst M HEMOJIAPHAs) CBSA3b. DIEKTPOOTPULIATEIbHOCTh XUMHUUECKHX 3JIEMEHTOB.

31 Honnas cBsa3b. MeTannuyeckas CBS3b
39 Tunsl kpuctainyeckux pemerok (aromMHasi, MOHHAsA, METaJNIM4yecKas), 3aBUCHMOCTb CBOMCTB BEIIECTBA OT THUIIA
' KPUCTAJUIMYECKOM PEIIETKU U BU/IA XUMUYECKOM CBSI3U
4 Bakneiiue npenctaBuTeNIn HEOpraHMUeCcKuX BemlecTs. HemeTamisl U ux coequHeHus. MeTasuibl U UX COeAMHEHUS
Knaccugukanus 1 HOMEHKJIaTypa HEOPTaHUYECKUX COEIMHEHUMN: OKCHIOB (CcoJe00pa3yromire: OCHOBHbIE, KUCIOTHBIE,
4.1 ampoTepHble) U  HecojeoOpasyrouiue; OCHOBaHMM  (WIEMOYM U HEpPAcTBOPUMbBIE  OCHOBAHUS);  KHUCIOT
(kucmopoacoiepkare u 0ECKUCIOPOIHBIE, OJJHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIeH (CPEIHUX U KUCITBIX)
42 duznyeckue U XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAJIOB: BOJOPOJ]A, XJ0pa, KHCIOpPOJAA, CEphbl, a30Ta,
dbocdopa, yraepoa, KpeMHH
43 Ouznyeckue U XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAUIOB: JIUTUS, HATpUs, KaJlMsd, MarHus M KaJbLIUs,
' AITIOMUHUS, JKeJie3a. DIEKTPOXUMHUYECKHUI Psil HATPSKEHUI METaJJIOB
44 Ouznyeckue U XUMHUYECKHE CBONCTBAa BOJOPOJHBIX COEIUHEHHI HEMETaJUIOB: XJIOPOBOJOPOJIa, CEPOBOJOPOAA,
' aMMHaKa
45 dusnueckue W XUMUYECKHe cBoiicTBa okcumoB HemeramwioB: cepel (IV, VI), azora(ll, 1V, V), docdopa(lll, V),
' yriepoga(ll, IV), xpemuus(1V). Ilony4yeHne OKCHIOB HEMETAIIOB
46 Xumunueckue cBoiictBa okcumoB: MerauioB |A-IA rpymm, nuaka, memu(ll) u sxenesza(ll, 111). ITomyuenue oxcuaoB
' METaJlIoB
47 XUMUYECKUE CBOICTBA OCHOBaHUN W aM(OTEPHBIX THAPOKCHAOB (HAa MpHUMEpEe THAPOKCHIOB ATIOMHUHUS, Kele3a,
' uuHka). [lonyyenue ocHoBanuii 1 aM(OTEPHBIX THAPOKCUIOB
OO0mue XUMHYECKHME CBOMCTBA KHCIOT: XJIOPOBOAOPOIHOW, CEPOBOJOPOAHON, CEPHUCTOM, CEpHOM, a30THOW,
4.8 ¢bochopHOii, KpeMHUEBOH, yroyibHOW. OcoOble XUMUYECKHE CBOMCTBA KOHIIEHTPUPOBAHHON CEPHOM U a30THOM KHUCIIOT.
[Tonyyenue kucinot
4.9 OO01ue XuMHUYeCKue CBOMCTBa cpeaHux coneil. [lonyuenue coneit




4.10

[Monyuenue, coOupanue, pacrno3HaBaHKe BOJOPO/Ia, KHCIOpOJia, aMMUaKa, YIIIEKHCIIOro ra3a B J1adopaTopuu

4.11 [lonyuenue amMmmuaka, CEpHOM U @30THOW KHUCIIOT B IPOMBILIIIEHHOCTH. OO1I1e criocoObl M0JIy4eHUsI METAJLJIOB
4.12 I'eneTnueckas CBsI3b MEXAY KJIACCAMH HEOPTAHUYECKUX COCIMHEHUI
S) XHWMHUYECKUE PEAKLIUN
51 Knaccugukammss XMMUYECKUX pEaKIUil 10 Pa3IMYHbIM TPH3HAKAM: 110 YHCIY M COCTaBy YYacCTBYIOUIMX B PEAKIHH
' BEIIECTB, 10 TeIJIOBOMY d((EeKTy, 0 N3MEHEHHIO CTETIEHEH OKHCICHUS XMMUYECKHUX 2JIEMEHTOB
5.9 TernnoBoit ApPeKT XUMHUYECKOH peakIiH, TEPMOXHMHUYECKHE YpaBHEHHs. OJK30- M DHIOTEPMUYECKHE pPEaKIUH.
' TepMoxuMHUYECKHE€ YpaBHEHHS
5.3 OKHUCITUTETFHOBOCCTAHOBUTEbHBIE  peakiuu. OKHCIUTETM W BOCCTAaHOBUTENW. [Ipomecchl  OKHCIEHHS |
' BOCCTAHOBIICHHSI. DJICKTPOHHBIN OajlaHC OKUCIUTETLHOBOCCTAHOBHUTEIBHOM PEAKIINN
5.4 Teopus snekTpoauTHUecKor auccounanui. KaTHOHBI, aHMOHBI. DJIEKTPOJIUTHI U HEANEeKTPoJuThl. CUlbHBIE U clladble
' 1eKTpoIUThl. CTeNeHb JUCCOLMALITN
55 Peakiun noHHoro oOMmeHa. YcIoBHSA NPOTEKAaHHsl PEaKIMi HOHHOIO OOMEHa, IMOJIHbIE M COKpalléHHbIE HOHHBIE
' ypaBHEHHs peaKLii
6 XUMUS U OKpyXKarolas cpeaa
6.1 BemectBa u Marepuansl B NOBCEIHEBHOW >KM3HU 4YeJIOBEKa. be3omacHoe HMCMOJIb30BaHME BEUIECTB M XMMHMUYECKHX
' peakuuii B 1aboparopuu 1 6bITy. IlepBas moMolb NpH XMMHUYECKHX 0KOraxX M OTPaBJICHUAX
XUMHUECKOe 3arps3HEHHE OKpyKarollel cpelbl (KUCIOTHBIE JOKIM, 3arpsA3HEHUE IOYBBI, BO3JyXa M BOJOEMOB),
6.2 cniocoObl ero npenotpauienus [IpenensHas nomycrumas koHueHtpauus BemecTB (IIJIK). Ponb xumum B pemenun
9KOJIOTHYECKUX ITpoOIieM. Y cuiieHne NapHuKoBoro 3¢dekra, pazpyieHue 030HOBOTO €05
[Ipumenenue cepsl, a3orta, Gocdopa, yriepojsa, KpeMHUS U UX COCTUHEHUIN B ObITY, MEIUIIMHE, IPOMBIIIJICHHOCTH U
6.3 cenbCKOM Xo3siiicTBe. IlpuMeHeHuMe MeTalioB M CIJIAaBOB (CTajb, YYTyH, JIOPAaTIOMMHUN, OpoH3a) B OBITY H
MIPOMBIIIICHHOCTH UX coeuHeHuil. [ToHaTHe 0 KOppO3uN METaJIIOB, OCHOBHBIE COCOOBI 3aIIUTHI UX OT KOPPO3HU
6.4 ITpupoiHBIE MCTOUHUKHU YTIIEBOJOPOJOB (yroiib, MPUPOJHBIN ra3, HEPTh), MPOAYKTHl UX MepepaboTKu (OeH3HMH), MX




POJIb B OBITY ¥ IPOMBIIUIEHHOCTH

[lepBoHavanbHbIE TOHATHSI 00 OPraHUYECKUX BEHIECTBAX KaK O COEAMHEHHSIX yriepoja (MeTaH, 3TaH, STUJICH, alleTUJICH,

6.5 9TAHOJI, TJIMLEPUH, YKCYCHast KUCI0Ta). [ToHATHE 0 OMOJIOTHYECKH BaKHBIX BEIIECTBAX: JKUpax, Oelkax, yriieBogax — H MX
POJIH B )KHU3HU YEJTOBEKa
7 Pacuérsr:
7.1 1o popMynaM XUMUYECKUX COETMHEHUN
7.2 Macchl (MaccoBOM) JI0JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XMMHUYECKHM YPaBHEHUSIM
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