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HOACHUTEJIbBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJICHa Ha OCHOBE TpeOOBaHMU K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0Opa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBe (QeaepanbHOil paboueil MmporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yueOHOro mpeamMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo XuMuM [1a€T NpECTaBICHUE O LEAX, OOLIeH cTpaTeruu
oOydeHHMs, BOCIHMTAHHUS M Pa3BUTUS OOYyYaIOLUIUXCS CpPEICTBAMH Y4YEOHOIo
npeamera, YCTaHaBJIMBAET o0s3aTenbHOe IPEAMETHOE COJIepKaHue,
IpPEAYCMATPUBAET PACHPEACIICHUE €r0 IO KjaccaM M CTPYKTYpUPOBaHUE IO
paszenaM M TeMaM IPOrpaMMbl 0 XHMHUH, OIPEAETSAET KOJIUYECTBEHHBIE H
KaueCTBEHHBIE XapaKTEPUCTUKHU COJIEp/KaHMUS, PEKOMEHAYEMYIO
MOCJIEOBATEILHOCTh ~ M3YYEHHUS] XUMHU C YYETOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€W, JIOTMKM  Y4eOHOro  Tpolecca, BO3PACTHBIX
0CcOOEHHOCTEW O00ydYarouuxcsi, ONpelnessieT BO3MOXKHOCTU — MpeaMera  JUis
peanuzanuu TpeOOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelnbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIHbHOCTH OOYYaIOMIEroCsi MO OCBOCHHIO
y4eOHOT0 co/iepKaHusl.

3HaHME XUMHH CIY>KUT OCHOBOM i (pOPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QOopMUPYEMblE XUMHUEH MPEJCTABICHUS O B3aWMOIPEBPAIICHUAX
HHEPTrUd M 00 SBOJIIOIUHU BEIIECTB B MPHUPOJE, O MYyTAX PEHICHHUS TriI00aibHBIX
npoOJieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumun:

-CIIOCOOCTBYET ~ peaju3allid  BO3MOXKHOCTEH  JUIs  caMOpa3BUTUS U
dbopMupoBaHUS KyIbTYphl INYHOCTH, €€ 001el 1 QYHKIIMOHATHLHOW TPaMOTHOCTH;

-BHOCHUT BKJaJ B (POPMUPOBAHHE MBINIJICHUS U TBOPUYECKUX CIOCOOHOCTEM
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIEeSITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KakK B
MOBCEIHEBHOM KU3HH, TaK U B MPOPECCUOHAIBHON JIESITEIIbHOCTH;

-3HAKOMUT €O CHelu(UKONl HAydHOTO MBIIUICHUS, 3aKJIaJIbIBAE€T OCHOBBI
LIEJIOCTHOTO B3IJISiIa HA €IUHCTBO MIPUPOABI U YETIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoM B (OpMHUPOBAHUH €CTECTBEHHO--HAYYHON IPAMOTHOCTH 00 y4aIOUIUXCS;



-criocoO0cTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K E€CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTHUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlaHHble HampaBieHUsT B OOYyUYEHHU XUMUU OOECHEeUMBAIOTCS CHEUU(UKOM
ColepKaHMsl  y4eOHOro  MpeaMeTa, KOTOPBIM  SIBISETCAS  IeJarorMuecKu
aJanTUPOBAHHBIM OTpakeHHEeM 0a30BOM HAYKH XMMHH Ha ONPENEIEHHOM JTare eé
Pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHUsi OPUECHTUPOBAH Ha
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUHU, OCHOB
HEOPraHUYEeCKOM XUMHH W HEKOTOPBIX OTACIBHBIX 3HAYUMBIX TOHSTHI
OpraHUYeCKOW XUMHHU.

CrpykTypa coaep:kaHusl MPOTPpaMMbl MO XUMHH C(HOPMHUpPOBAHA HA OCHOBE
CHUCTEMHOI0 mojaxojaa K €€ mzydeHuro. Conep:kaHue CKIIAIbIBAETCA W3 CHCTEMBbI
MOHATUN 0 XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBI TOHSATHI O XUMHUYECKON
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHA 3HAHUW HA OCHOBE TEOPETUUYECKUX MPEICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoguueckoro 3akoHa Jl. 1. MenaeneeBa Kak OCHOBHOT'O 3aKOHA XMMUU,

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeCTaBiICHUN 00 DIIEKTPOJMTHYECKOW JUCCOIMAIIMKM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUA pacCMaTpPUBAIOTCS HAa OCHOBE AMIMUPHYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEIOBATENIBHO OT OJHOTO
YPOBHS K JIpyroMy, BBITONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3y4aeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJICTABICHUS] O XUMUUYECKOM COCTABJISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTUKE
e€ CHUCTeMHOW NpHUPOAbl, LEHHOCTHOTO OTHOILICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOAHUT C MPUBICUCHHEM
3HAHWA W3 paHee W3YYCHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxKaroumi Mupy,
«buonorus. 5—7 knacce» u «Pu3zmnka. 7 Kiacey.

[Ipy wW3yyeHWM XUMHH TIPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTU YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TOJOKCHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



NpUOOLIEHUM K HAay4yHbIM METOJaM T[O3HAaHWS TpU HM3YyYEHUU BEIIECTB U
XUMHYECKUX peakluii, B (OPMUPOBAHUU U PA3BUTHUU MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHUHU B Y4YEOHO-IO3HABATENbHOW M Y4YEOHO-UCCIEN0BATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBWil Oe€30MacHOro oOpamieHus ¢ BEIIeCTBaMU B
MOBCETHEBHOM KU3HM.

[Ipy M3yyeHUM XMMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BayKHOE
3HauYEHUE MPUOOPENIN TaKKe LI, KaK:

— (opMupoBaHHE MHTEJUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaAMOCTOSTEILHOMY MPHUHATUIO PEIICHHH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMsI HAa  CHUCTEMaTHYecKOe MpUOOIIEeHHE
oOydarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TO03HAaHMsI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMHH;

— obecrnieyeHue yCcIoBUM, CIOCOOCTBYIOMINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OMbITAa Pa3HOOOpPA3HOM NEATETHLHOCTH, IMO3HAHUA W CaMONO3HAHUS, KIHOYEBBIX
HABBIKOB (KIIFOUEBBIX KOMIETEHIMI), UMEIOUINX YHUBEpPCAIbHOE 3HAUCHHUE MJIf
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— (¢dopmupoBanue o0miel (YHKIMOHATBFHON U  €CTeCTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS U ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHATh HMX TpPH pEUIeHUU Mpo0JeM B TOBCEAHEBHOM >KU3HU H
TPYZAOBOU JAEATEIBHOCTH;

— ¢opMmupoBaHHE y OOYy4YalOIIUXCS T'yMaHUCTUYECKHX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKMX 3HAHUW HJIs BBIPAOOTKH HKOJIOTHUYECKH
1eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW MACSATEIBHOCTH B IEIIX
COXpPAaHEHHS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOI Cpebl;

— pa3BUTHE MOTHBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAaMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUSI.

OOmiee 4WCIO YacoB, OTBEAEHHBIX M M3YyYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBiseT 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B HeJIel0), B 9 kimacce — 68 4yacoB (2 yaca B HEJIEIIO).



COILEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayaibHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Posib XMMUK B )KU3HU 4YEJIOBEKa. XUMHUS B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATpPETraTHOE COCTOSHHE
BemecTB. [loHATHE O MeTOoMax Mo3HAaHMS B XMMHUHU. UHUCThIE BEIIECTBAa U CMECH.
Cnioco0nI pa3eneHust cMecei.

ATOMBI M MOJICKYJIBl. XHUMHUYECKHE OdJeMeHThl. CHMBOJIBI XUMHUYECKUX
31eMeHTOB. [IpocThie U ClIOKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaleHTHOCT, aTOMOB XHWMHUYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemllecTB. (OTHOCUTENbHAS AaTOMHAs Macca.
OtHocuTenbHAs MOJIEKYJISIpHasi Macca. MaccoBasi 10711 XUMUYECKOTO AJIEMEHTa B
COEJIMHECHUMU.

KonnuecTBo BemectBa. Mosib. MonsipHas macca. B3auMocCBsI3b KOJIMYECTBA,
Macchl W 4HCJIA CTPYKTYPHBIX €IUWHMI] BelecTBa. Pacuérel mo dopmynam
XUMHYECKHX COCTUHCHHIA.

dusnyecKkue U XUMHUUYECKHUE SBIICHHUS. XUMHUUECKash peakius U e€ MpU3HaKHU.
3aKOH COXpaHEHHsS MacChl BellecTB. XuMHUueckue ypaBHeHus. Kiaccudukarms
XUMHUYECKUX peaKInui (COeqUHEHUs, Pa3JIOKCHHS, 3aMEIICHUs, 0OMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOH IMOCYAO0M, MpaBuiaMu paboTkl B J1abopaTopuu U
npuéMaMu oOpalleHus ¢ J1abopaTOPHbIM 00OPYIOBAHHEM, U3YUYCHHE U OIHMCAHUE
bU3UYECKUX CBOMCTB 0O0pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOCHHE
bu3uveckux (IIaBJIeHWE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAIUS BOJBI) U XUMHUYECKUX (TOPEHHME CBEYH, MPOKAIMBAHHUE
MEJTHON MPOBOJIOKH, B3aUMOJICHCTBUE MeJIa C KUCIIOTOW) SBJIICHUH, HaOIIOICHUE U
ONHMCaHUE TMPU3HAKOB MPOTEKAHUS XUMUYECKHX peakiui (pas3jokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHCJIOTHI C XJIOPHUIOM Oapwus, pa3ioKCHHE THIPOKCHIIA
meau (II) mpu HarpeBaHuM, B3auMoAeHCTBHUE kese3a ¢ pactBopoM coiu meau (I0),
M3YUYEHHUE CIIOCOOOB pa3/ICNICHHS CMECEH: ¢ IMOMOIIbI0 MarHuTa, (puIbTpoBaHME,
BBITIAPUBAHUE, JUCTUUIIMS, XpoMaTorpadus, MpoBeeHNE OYUCTKH TTOBAPECHHOMN
conM, HaAOJIOJICHWE W  ONHCAHWE  PEe3yJbTaTOB  IPOBEICHUS  OIBITA,
WLTIOCTPUPYIOMIETO 3aKOH COXPAHEHWS MACCHI, CO3JaHHUE MOJECICH MOJIEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYECKMX BelIeCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopon — 3jaeMeHT U mpocToe
BemiecTBO. Haxokmenwe kuciopoja B mpupojge, (Ppu3ndeckue M XUMHUUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenne kucnopoaa. CrocoObl



MOJIyYeHHs] KUCJIopoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopoT
KHciopoza B mpupoe. O30H — auioTponHas MOAU(PUKALMS KUCIOPOIa.

TermoBoit >PQGEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE pEakuuu. TOIIMBO: yroiap M MeETaH. 3arps3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »memeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npupoae, (Qusmyeckue MW XUMHYECKUE CBOICTBa, MPUMEHEHHUE, CIOCOObI
nonyyeHus. Kucnotsl u conm.

MousipHblil 00BEM ra30B. Pacy€Thl M0 XUMUYECKUM YPABHEHUSIM.

®usnueckue CcBoOWCTBa BOAbl. Boxga kak pactBoputenb.  PacTBopbLI.
HacpiieHHble 1 HEHACBIILIEHHBIE PAcTBOPBI. PacTBOPHUMOCTH BEIIECTB B BOJE.
MaccoBasi 10Jis1 BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJAbL. OCHOBaHUS.
Ponp pacTBOpOB B IpupoZie M B KU3HU 4YenoBeka. KpyroBopoT BoAbI B IPUPO/IE.
3arpsi3sHeHHEe NpUPOAHBIX BoA. OXpaHa U OUMCTKA IPUPOIHBIX BOJ.

Knaccudukanus neopranuueckux coenuHeHuid. Oxcuabl. Knaccudukamms
OKCUJOB:  coyieoOpa3sytonie  (OCHOBHBbIC, KHCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenkiatypa okcuaoB. Dusznueckue M XUMHYECKHE
cBOMcTBa OKCUIOB. [lonyueHne OKCuIoB.

OcHnoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHusA. HomeHkiatypa ocHOBaHui. PU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losrydeHrne OCHOBaHUI.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucinot. dusundeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTm MetaiuioB H. H. bekerosa.
[Tomydenue KUCHIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

I'eneTnyeckas cBA3b MEKYy KJIACCAMU HEOPTAHUYECKUX COEAUHEHU.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OIPEIEICHNE COACPKAHNUS KUCIOPOJa B BO3YXE, MOJIyYECHHE,
coOupaHue, paclo3HaBaHWE W U3YUYEHHE CBOMCTB KHCJIOpOJa, HaOI0eHUE
B3aMMOJCHUCTBUS BEIIECTB C KHUCIOPOJAOM M YCJIOBUS BO3HHUKHOBEHHS U
npeKpauieHusi ropeHus (mokapa), O3HAKOMJIEHHE C 00pas3llaMHd OKCHJIOB H
ONKCAaHUE WX CBOMCTB, MOJy4€HHE, COOMpaHUE, PACIO3HABAHHE M H3YUYCHUE
CBOWCTB BOAOpoOJia (ropeHue), B3aumojeicTeue Bojaopoga ¢ okcugoM menu (II)
(BO3MOKHO HCIOJIb30BaHUE BHICOMATEPUAJIOB), HAOIIOJCHHE O0pa3IloB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIEeIOBaHHME OCOOEHHOCTEW pPACTBOPEHMS BEILIECTB C
pPa3INYHOM PAaCTBOPUMOCTBIO, IIPUIOTOBJIIEHUE PACTBOPOB C  OINPEAEIEHHOU
MacCOBOW J0JIel pacTBOPEHHOIO BEILECTBA, B3aUMOJCHUCTBUE BOJBI C METAJIAMHU
(HaTprieM ©  KaibliieM) (BO3MOXXHO  HCHOJIb30BaHUE  BUIEOMATEPHUAIIOB),



UCCJEeI0BaHUE O0pa3loB HEOPraHMYECKUX BEIIECTB pPa3IMYHBIX KJIACCOB,
HaOJII0ICHNE U3MEHEHUsI OKPAaCKU MHIMKATOPOB B pPacTBOpax KUCIOT U IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeTaJLIaMH, DPEaKUUi HEUTpaau3aluy, I[OJYyYEHHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHME OJHOI'0 MeTajula JPYTMM M3 PAacTBOPA COJIH, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 3aJlad 1o TeMe «BakHellne KIacChl HEOPraHUYECKUX
COCMHECHUIN.

HHepuoanuyecknin 3axkon u Ilepuoamyeckas cucremMa XHUMHUYECKHX
ieMeHToB JI. W. MengeaeeBa. CtpoeHue aTomMoB. XHUMHUYECKAS] CBS3b.
OxucanTe1bHO-BOCCTAHOBUTEIbHBIC PEAKIIUU

[lepBbie MOMBITKU KIaCCU(MUKAUM XUMUYECKUX dJieMeHTOB. [lonsTtue o
rpynnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE U IIEJTOYHO3EMENbHbIE METaJUIbl,
raJIOreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3ytoT aM(pOTEpHbIE OKCHUIbI
U TUJPOKCUIBI.

Ilepuoanueckuii 3akoH. [lepuoanueckas cucteMa XUMHUYECKUX IEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOJIHAsA  (QOpMBI
[Tepunonuueckoii cucrtembl xumuueckux 3mneMeHToB 1. 1. Menneneesa. Ilepuonasr
u rpynnbl. DuU3NUECKUil CMBICT TOPSIKOBOTO HOMEpAa, HOMEPOB NEepUoJa U
TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J0YeK aTroMOB TMepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuognueckoit cucremsl . M. Menneneea. XapakTepucTHKa XUMHUYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METALUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJAM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoauueckoit CUCTEMbI XUMUYECKUX
3JIEMEHTOB JJI1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yé€Hbli U
rpaXk1aHUH.

Xumunueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHuss. OKHUCIHUTEIbHO--BOCCTAHOBUTEIbHBIE  PEAKIIHH.
[Iporecchl okucaeHus U BocCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3y4YCHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHIA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKUUN
(ropenue, peakiuu pa3ioKeHUs, COeAUHEHNUS ).



Mexcnpeomemmnuwie ceasu

Peanuzamus MexXnpeaMETHBIX CBSI3€M IMPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. 4E€pe3 HCMOJIb30BAaHUE KakK OOIIUX EeCTECTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATHUM, SBIISIIOIINXCS CUCTEMHBIMU JJIs1 OTJEJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO61ue ecTecTBEHHO--HAYUYHbIE TIOHSTUSI: HAYYHBIH (akT, TUIIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, Kiaccu(UKalusg, NEePUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJIENb, SIBIICHUE.

®dusuka: Marepus, aTroM, OJJIEKTPOH, HPOTOH, HEUTPOH, HWOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEIO,
00bEM, arperaTHOE€ COCTOSIHUE BEIIECTBA, ra3, (PM3MUYECKHUE BEIUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3B€3/1b1, COJIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MuHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIEC PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckasi cucteMa XUMUYECKUX 3J1eMEHTOB /1.
N. MenneneeBa. CtpoeHHe aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB
XUMHUYECKUX DJIEMEHTOB TMEPBBIX TPEX TEPUOJOB, Kalus, KaJIbIUd U HUX
COCIMHEHUH B COOTBETCTBHMHU C IIOJIOKEHUEM »dJIEeMEHTOB B Ileproamueckoi
CHUCTEME U CTPOCHHEM UX aTOMOB.

CtpoeHue BelllecTBa: BUJIbI XMMHYECKOW CBA3U. THUIBI KPUCTATIIMYECKUX
pEIIETOK, 3aBUCUMOCTb CBOMCTB BEIIIECTBA OT THIA KPUCTAIIIMUECKON PEUIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukanys u HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHYECKUE
CBOWMCTBAa BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJaccaM HEOPTraHUYECKUX
COCJIMHECHUH, TCHETUYECKAsI CBA3b HEOPraHMYECKNX BEIIECTB.

Knaccudukanus XuMUUECKUX PEAKIUi M0 pa3IuyHbIM NpU3HaKaM (110 YUCITY
M COCTaBy YYacCTBYIOIIUX B pEaKIMHU BEHIECTB, MO TEIUIOBOMY 3((deKTy, IIo
W3MEHEHHUIO CTEICHEH OKHCIICHHUS XHMHYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
Y4aCTHUIO KaTajau3aTopa). DK30- U SHIOTCPMHUUYECKUE PEAKIIUU, TEPMOXUMUUECKUEC
ypaBHEHUS.

[Torsitue o ckopocTH xumMu4eckod peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOPATHUMBIX XUMHUYECKUX peakmusx. [IoHATHE 0 TOMOTEHHBIX M IeTepPOTCHHBIX
peakuusax. [lonarue o karanusze. [loHsTHE 0 XMMHYECKOM paBHOBeCHU. DaKTOPBHI,
BIIMSIFOIIAE HA CKOPOCTh XUMHWYECKOW PEAKIMU M IIOJOKEHUE XUMHYECKOIO
pPaBHOBECHS.



OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEaKI[MU,  JJICKTPOHHBIM  OanaHc
OKHMCJIUTEIbHO-BOCCTAHOBUTEIBHOM peaxkuum. CocrapieHue ypaBHEHUI
OKHUCJIUTENBHO--BOCCTAHOBUTEIBHBIX ~ PEAKUUA C HCHOJIB30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust HIEKTPOIUTHYECKON AUCCONUALUH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHu3M AMCCOLMAIMU BELIECTB C PA3JIUYHBIMHU BUJIAMU
xumuyeckoi cBsa3u. Crenens auccoruanuu. CUiabHbIe U C1adble SJIEKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIUi HOHHOTO OOMEHa,
MOJIHBIE W COKpalI€HHbIE MOHHBIE YypaBHEHUs peakuuii. CBOWCTBA KHUCIOT,
OCHOBaHMUW W cCOJiek B CBETE€ TMPEJCTABICHUN 00 dSJIEKTPOIUTUUYECKOM
nucconanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [IoHsATHE O THAPOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB M HEMETaUIoB (rpadura M anmasa), CIOXKHBIX BEIECTB
(x;opua HaTpuUs), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pPEaKIUu
OT BO3JEHCTBUS Pa3IMYHBIX (PAKTOPOB, HCCIETOBAHUE DICKTPOIPOBOJTHOCTH
pacTBOpOB BEMIECTB, IMpollecca JUCCOIMALMM KHUCIOT, IIeJoYed U  CcoJiel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJIEO MaTe€pUalioOB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TMPOTCKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BbIICICHHE Ta3za, oOpa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEBHBIX  PEaKIUi
(ropenue, peakiuu pasloKeHUs, COSTUHEHUS), paclO3HAaBaHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIBK0 KAUYECTBEHHBIX pEAKIMM HAa  HMOHBI, pEIICHUE
AKCIIEpPMMEHTAJIbHBIX 3a/1a4.

HemeTtasuyibl U MX cOeIMHEHMSI

OO6mass xapakTepucTHKa TajgoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKkTepHbIe CTeneHu okucieHus. CTpoeHue W (Pu3nUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XWUMHUYECKHE CBOMCTBA Ha IpUMEpEe  XJopa
(B3auMOJIECTBHE C MeETAJUIaMH, HEMeTaJUlaMH, Iejao4amMu). XJIOPOBOIAOPO/I.
ConsiHas KUCIIOTa, XMMHYECKHE CBOMCTBA, IMOJyYyeHHE, NpuMeHeHue. JlelicTBue
XJopa W XJIOPOBOJAOPOJIa HA OPraHU3M YeJIOBEKa. BakHeuue XJIOpUAbl U HUX
HAaXOXKJICHHUE B IPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHBIC CTEMeHH OKHcIIeHHWs. CTpoeHHe W (U3MYECKHE CBOWCTBA
MPOCTHIX BEIIECTB — KUCJIOPOa B CePhbl. AJUIOTPOIHBIC MOIU(PUKAIIMKN KUCIOpOa
1 cepbl. XUMHUYECKHe cBoMcTBa cepbl. CepoBOAOpOd, CTpOCHUE, (PU3HYECCKHE U
XUMHUYECKHEe CBOMCTBA. OKCHIBI CEphbl KaK MPEACTABUTENIN KHUCIOTHBIX OKCHIIOB.
Cepnas xwucinotra, GQuU3NYECKME W XUMHUYECKHe CBoMcTBa (0OmIMe Kak
MpEe/ICTaBUTENA Kjacca KHUCIOT H crenuduyeckue). XUMHYECKUE pPEaKIuu,



JeXallue B OCHOBE MPOMBIIUIEHHOIO CHoco0a MOJyYeHHs] CEpHOW KHUCIOTBHI.
IIpumenenue cepHoi KucaoThl. COMM CEpHON KUCIOTHI, KAYECTBEHHAs pEeaKUys Ha
cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COCIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakrepuctuka 31eMeHTOB VA-rpynmbl. OcoOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIE CTENEHU OKUCIEHHS. A30T, paCIpPOCTPAHEHHE B IPHUPOJE,
¢uznueckre u XuMuyeckue cBoiicTea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
(duznueckre U XMMUYECKUE CBOMCTBA, MOJyyeHue u npumeHeHue. Coiam aMMOHUS,
X pU3NYECKHe U XMMHYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBl aMMOHMs. A30THas KHUCIOTa, €€ MOoJydeHue, PU3NUecKrue U XMMUYECKHEe
cBoiicTBa (0OlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonp3oBaHue HUTPATOB M COJEH aMMOHHMS B KadeCTBE MHUHEPAIBHBIX
ynoopenuii. XUMUYECKOE 3arpsi3HEHUE OKPYXKaIolel cpeibl COETMHEHUSIMU a30Ta
(KUCIOTHBIE NTOXKAM, 3arpsi3HEHHE BO3JayXa, MOYBbl W Boao&éMoOB). docdop,
aloTponHeie Moaudukanuu Gochopa, GUMUECKHE M XUMHUYECKHUE CBOMCTBA.
Oxkcun docdopa (V) u dbochopHas kuciora, Gu3ndecKue U XUMUUECKUE CBONCTBA,
nonydenue. Mcnonb3zoBanue (pocharoB B KauecTBe MUHEPATBHBIX YA0OPEHHIA.

Xumuueckuil IKcnepumenm:

u3y4yeHre 00pa3lloB HEOPTraHWYECKUX BEIECTB, CBOMCTB COJSHON KHCIIOTHI,
NpOBE/IEeHNE KaueCTBEHHBIX PEAKIM Ha XJOPUI-MOHBI U HAOII0/IeHHE MTPU3HAKOB
UX TPOTEKaHWUs, OMBITHI, OTpaxaromue (QU3NYECKue W XUMHUYECKHME CBOWCTBA
raJjoreHoB M UX COEAMHEHUH (BO3MOYKHO MCIOJIb30BAHHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHME C O0Opa3lamMu XJOpHUIOB (TaJOTeHUIO0B), O3HAKOMIIGHHE C
oOpaslaMmu ceppl M €€  COCOUHEHUAMH  (BO3MOXKHO  HCIOJIb30BaHHE
BUJICOMATEpHUaJIoB), HaOIIOIeHNE Mpoliecca OOYTIIMBaHUS caxapa IO JeHCTBUEM
KOHIECHTPUPOBAHHOW CEPHOW  KHUCJIOThbI, M3YYCHUE XHUMHUYECKHUX CBOWCTB
pa30aBIEeHHON CEPHOM KHUCIIOTHI, MPOBEJACHNE KAUeCTBEHHON peaklny Ha Cyab(hat-
MOH U HaOIOJeHUE TNMpHU3HAKa €€ NpOTeKaHHs, O3HAKOMJIEHHE C (U3NYECKUMU
cBOWcTBaMH a30Ta, (ochopa U HX COeOUHEHHH (BO3MOYKHO HCIIOJIb30BAHUE
BUJIEOMATEPUAIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX YIAOOPEHH, MOIydeHHE,
coOMpaHue, pacro3HaBaHUE W M3YYECHHE CBOMCTB aMMHaKa, IPOBEICHHE
KaueCTBEHHBIX PEAKIMN HAa MOH aMMOHHS U (hochaT-uoH W M3ydeHue MPU3HAKOB
WX MPOTEKAHUsI, B3aUMOJIEICTBUE KOHILIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXXHO WCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YeHHUE MoJenen
KPUCTAUNIMYECKNX PEmETOK anmasza, rpadura, ¢yaepeHa, O03HAKOMIIEHHUE C
MPOILIECCOM  aJCOPOLIMK PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM NIPOTHBOra3a, MOJy4YeHUE, COOMpaHUE, pPACIIO3HABAHUE U H3yYEHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJCHUE KAUEeCTBEHHBIX pPEaKIMil Ha KapOOHAT U



CUJIMKAT-UOHBl WM M3YYECHUE TMPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKIMEN CHJIMKATHOW NPOMBIIUIEHHOCTH, PEIIEHUE SKCIEPUMEHTAIbHBIX
3a7a4 1o teMe «BaxHelme HeMeTaaIbl U UX COCAUHECHUS .

MeTtajuibl M UX COCAMHEHUSI

OO6mras xapakTepUCTUKa XUMUYECKUX AJIEMEHTOB — METAJIOB Ha OCHOBAaHUU
ux nosoxeHus B llepuoamueckon cucreme Xumuyeckux siaemeHtos . U
MengeneeBa u crpoeHus aTomoB. CTpoeHue MeTtaioB. Mertajuinueckasi CBsA3b U
METAJUIMYECKAs] ~ KPUCTAUIMYECKAass  pEmIETKa.  ODJNEKTPOXUMHUYECKHA  PSf
HaMpsDKEHU MeTauioB. Ou3nyeckrue U XMMUYECKUe CBOWCTBa MeTauioB. Oomue
crocoObl ToyueHuss MeTtawioB. [loHATHE O KOPpPO3UM METAIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrjaBbl (CTajdb, YYT'yH, IIOPATIOMUHHM,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY U MPOMBIIIIIICHHOCTH.

[Ilenounble MeTauibl: moJjiokeHue B [lepuoamyeckoil cucTeMe XMMUUYECKUX
anemenToB JI. M. MenneneeBa, CTpO€HHME HUX ATOMOB, HAXOXJIECHUE B NPUPOJE.
dusnyeckue U XMMUYECKUE CBOMCTBA (Ha mpuMepe Hatpus U Kamus). OKCUAbl U
TUAPOKCHABI HaTpusi W Kanus. [IpuMeHeHue I1IEeIOYHBIX METAUIOB U HUX
COEIMHEHUMH.

[[leiouyHO3EMENbHBIE METAJUIBI MarHMii W KaJbIUW: TOJIO)KEHUE B
[Tepuonnueckoit cucreMe xumuueckux syneMmeHToB [l. M. MenneneeBa, ctpoeHune
UX aTOMOB, HaXOXJIeHUE B Ipupoje. Pu3nyecKkue U XUMUYECKHE CBOMCTBA MAarHUs
U Kajblus. Baxuelmme coelWHEHUS KaiblUs (OKCHA, THUAPOKCHI, COJIN).
JKECcTKOCTB BOABI M CIOCOOBI €€ yCTpaHCHUS.

Xumuueckuit IKCnepumenm:

O3HAaKOMJIEHHE C oOpasllaMi METAJIOB W CIUIABOB, HX (DU3UYECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3yJbTATOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPUATIOB), OCOOCHHOCTEW B3aWMOJCHCTBUS OKCHJA
KaJIbLIUsI M HATpUsl C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUATIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IIPOLECCA TOPEHHUS XKeje3a B KUCIOPOJE
(BO3MOKHO  HCMOJB30BAaHUE  BUJAECOMATEpPUATIOB), IMPU3HAKOB  MPOTEKAHUS
Ka4EeCTBEHHBIX PEAKIM{ HAa MOHBI: MArHUS, KaJblWs, AJIIOMUHUS, LIMHKA, JKeJie3a
(Il) u xene3a (III), meau (II), HabmrogeHNE W OMUCaHUE TPOIECCOB OKPAITUBAHMS
IJJAaMEHH MOHAaMU HATpUsl, Kalusd U KalblUs (BO3MOXXHO HCIIOJIb30BaHUE
BUJIEOMATEPUATIOB), HCCIIeOBaHUE aM()OTEPHBIX CBOMCTB THAPOKCHIA ATFOMUHHUS
Y THIPOKCHUJA [IMHKA, PEIICHHE DKCIEPUMEHTAIIbHBIX 3a/1a4d Mo TeMe «Baknenmue
METAJUIBI U KX COCTUHEHUSIY.



XuMHA H OKpY:KaoLas cpeaa

BemecrBa u Marepuasnsl B IIOBCEIHEBHOW JXM3HM 4YelloBeKa. be3omacHoe
MCTIOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakiuil B ObITy. [lepBas momormis mpu
XUMHUYECKUX 0KOTaX U OTPABICHUSX.

XVMMHUYECKOEe 3arpsi3HEHHE OKpY’KaIoIIel cpenpl (MpeaesibHas 10ImycTUMAast
KOHLEHTpalus BeulecTs, aanee — [1JIK). Ponb xuMuun B perieHnn 3KOJ0THYECKUX
npooseMm.

Xumuueckuit IKcnepumenm:

U3ydyeHre o0pa3loB MaTepualioB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIUMEpPHbBIE
MaTepHabl).

Mesxcnpeomemnbvle ceazu

Peanmzanusi MeXnpeaMETHBIX CBA3€H MpU WM3YYeHHMH XUMHUU B 9 Kiacce
OCYIIECTBIISIETCSI 4Yepe3 MCIOJb30BaHME Kak OOIIMX €eCTeCTBEHHO-HAayYHBIX
TIOHATUH, TaK ¥ TIOHSATHH, SIBISIOIIAXCS CHCTEMHBIMH JIJISI OTJCJBHBIX TPEIMETOB
€CTECTBEHHO--Hay4YHOT'O [IUKJIA.

OO0muMe ecTecTBEHHO-HAYYHBIE TMOHSATHS: HAY4YHBIM (DaKkT, rUMoTes3a, 3aKOH,
TEOpHUs, aHalu3, CHUHTE3, KiIacCU(pUKALUA, TEePUOJAUYHOCTb, HAOIIOJEHUE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHUE, MOJeb, SBICHUE, MaPHUKOBBIM
3 eKT, TeXHOIOTHSI, MaTePUAIIbI.

®uzrka: MaTepusi, aToM, OJJEKTPOH, TIPOTOH, HEWUTPOH, HOH, HYKIUJ,
U30TOMbI, PaJHMOAKTUBHOCTH, MOJIEKYJA, JJIEKTPUUECKUU 3apsij, MNPOBOJHHKH,
NOJYIIPOBOAHUKH, JTUINEKTPUKH, (OTOIIEMEHT, BEIIeCTBO, TEJI0, OO0BEM,
arperaTHOe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAIITNYECKAs
pemérka, CruiaBbl, (U3MUECKHE BEIWYUHBI, €AMHHUIIBI W3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, MJIAHETHI, 3BE311bI, CoHIIE.

buonorus: dorocunTes, npixanue, Omocdepa, IKOCHCTEMa, MHUHEPAIbHBIC
yI0OpeHUsI, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTRA.

I'eorpadusi: armochepa, rumpochepa, MuHEpaIbl, TOPHBIE TMOPOJIHI,
II0JIE3HBIE NCKOIIAEMBbIE, TOIIJIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YEeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATENBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOlIecTBe MpaBUJaMU U HOpPMaMU TMOBEJIEHUS M CIOCOOCTBYIOT MpoleccaM
CaMOTO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIXCS.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPaXalOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX IEHHOCTHBIX OPHUEHTAIMHA U
paclIMpeHUe ONbITa AEITEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpMOTHYECKOr0 BOCIIUTAHMS :

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAYKHM B IKHU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEpPHOW HHpOpMaIMeil o
NEePEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMUIX 00 YCTPOWCTBE MHpa U 00IECTBa;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax M NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOHM,  Y4eOHO-HCCIIeIOBATeIbCKOM,  TBOPYECKOM W JIPyrUX  BUJAX
JESTENHHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENbHOCTH TPH
BBITIOJTHEHUU YYEOHBIX, II03HABATEIIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOINM B TpOIecce ITOW Y4YEOHOUW JeATEIBHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IIOCTYNKA CBOMX TOBapUUIEH C MO3ULIHH
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUI NOCTYIIKOB;

3) HEHHOCTH HAYYHOI' 0 NO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE M XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIONINE
OCHOBY JUII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHUS MPUPOJAbI, B3aUMOCBS3SIX YEJIOBEKA C
MNPUPOTHOMN CPEION, O POJIM XMMHH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO03HABATEIbHbIE MOTHBBI, HAIPABJICHHbIE HA TMOJIYYEHUE HOBBIX 3HAHUHU MO
XAMHH, HEOOXOIUMBIE Jisi OOBSICHEHHS HaOI0IaeMbBIX IMPOIECCOB W SIBICHHM,
MO3HABATEIbHOM, MH(GOPMALMOHHON M YUTATEIbCKOW KYJIbTYpPbhl, B TOM 4YHUCJE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JTUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHIO M TO3HAHUIO, JH00O03HATENBHOCTh, T'OTOBHOCTH H
CIOCOOHOCTh K caMOOOpa3OBaHUIO, MPOEKTHOM U HUCCIEIOBATEIBCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBJICHHOCTH W YPOBHsS OOy4YeHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUA KYJIbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHUE TMOCJICACTBUU U
HETPUSATHE BPEAHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUST TpaBWJI 0€30MacHOCTH TMpU  OOpAIICHUU C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

S) TPy10BOIr0 BOCIIUTAHMUSI:

MHTEPEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuii u Tpyaa pa3IndyHOro poja,
yBOXEHUE K TPYAYy M pe3yJbTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHMS TPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHUBUIYaJTbHON TPACKTOPUH MPOJOJDKEHUS 00pa30BaHUs ¢ yUETOM JIMYHOCTHBIX
MHTEPECOB M CIIOCOOHOCTH K XUMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
YCHENTHON MpodheCCUOHAIIBHOW JEATeIbHOCTA U Pa3BUTHUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOMN CPElIE;

6) ’3K0J10rMYeCKOro BOCIIUTAHUS

HKOJIOTHYECKH 11€JeCO00pa3HOe OTHOIIEHHE K TMPUPOJIE KAaK HCTOUYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS, IOHMMAHUE LIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJCHUS
npaBMJI 0€30MIACHOTO MOBEACHUS TP padoTe ¢ BEIIECTBAMHU, A TAKXKE B CUTYAIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOJCH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIydaeMble MPU U3YYCHUH XUMUU, IS
pELIeHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPEANOM, I MOBBILICHUS
YPOBHS  DKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHUS TJOOATBHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJEM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJCTBOBAaThCA UM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.



METAINIPEAMETHBIE PE3YJIBTATbHI

B cocrtaBe MeTanmpeaMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIC IS
dbopMupoBaHUsT MUPOBO33PECHUS OOIICHAY4YHbIC TOHATUS (3aKOH, Teopus,
MIPUHIIUII, TUIIOTE3a, (aKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JIPYroe.), KOTOphIe
HCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MpeIMETax W MO3BOJIAIOT Ha
OCHOBE 3HAHWU U3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOM
HAay4YHOW KapTHUHE MUpa, U YHUBEPCAIbHbIE YUeOHBIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKAaTHBHBIEC, PETYJIATUBHBIE), KOTOpbIE 0OecneunBaioT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
NeSTeTbHOCTH.

KoMMyHUKATHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS:

yMEHHUS 3aJaBaTh BONPOCHl (B XoAe jauaigora U (Wiu) JUCKYCCHH) TIO
CylIecTBY  oOcyxXjgaeMod  TeMmbl, (QopMyIupoBaTh CBOM  IPEHJIOKEHUS
OTHOCHUTEJIPHO BBITIOJTHCHHS TTPEJIOKEHHON 3aa4H;

YMEHUS  MPEJCTaBIATh  TOJYYCHHBIE  Pe3yJbTaThl  IMO3HABATEIbHOU
NEATeIbHOCTH B YCTHBIX U THUCHMEHHBIX TEKCTax; JeJlaTh MPEe3CHTAI[UI0
PEe3YIbTATOB BBHITIOJIHEHUS XUMHYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OIIbITA,
71a00paTOPHOU pabOThI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MIPOCKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M MCCIEOBATENbCKOM  NEATENbHOCTH  TMpPU  PEIICHUH
BO3HHUKAIONIMX MpOOJieM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiuil (00CyXJIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBbI», KOOPAHHAIIUS
COBMECTHBIX JICMCTBHI, OmNpeneleHue KpPUTEpPUEB IO OIEHKEe KauecTBa
BBITIOJTHEHHOM pabOoTHI U ApyTHE).

PerynsiTuBHbIe yHHBepcaIbHbIE YUeOHbIe IelicTBUS:

YMEHHE CaMOCTOSATEIBHO OIPEACNITh ILENU NEATeIbHOCTH, IIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U MPH HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbosee 2 (HEeKTUBHBIE CIOCOOBI PEIICHHs] YIEOHBIX U
MO3HABATEIbHBIX 3aJlay, CaMOCTOATEIbHO COCTaBIISITh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIA QITOPUTM  JEWCTBUUA MPU BBINOJHEHUU 3aJaHUM C YYETOM
MOJIYYCHHsI HOBBIX 3HAaHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIUAX,
OLICHUBAaTh COOTBETCTBHE IOJYYEHHOIO pPE3yJibTaTa 3asBJICHHON LEIU, YMEHHE
MCIIOJIb30BaTh U aHATU3UPOBATH KOHTEKCTHI, IIPe/1JiaraéMble B YCJIOBUU 3aIaHUM.



HNPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeAMETHBIX pE3YJIbTATOB IO OCBOCHHUIO 00s3aTEIbHOTO
CoJlepKaHMsl, YCTAHOBJIEHHOIO JaHHON (enepaibHON padoueil mporpammoi,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIMMHUCA HAay4yHbIE 3HAHUSA, YMEHUS M CIHOCOOBI
NeHcTBUM, creuudpuyueckue s NOpeaMeTHor obnactu «XuMus», BHUIbI
NESATENbHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHHUSA, €ro HUHTepIpeTanuu,
peoOpa3oBaHUIO U TPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K xonny oOyuenus B 8 kiiacce npeiMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

e PACKpPHIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TMOHSATHN: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, IMPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH
(ogHOpONIHASE U HEOAHOPOIHAS), BaJICHTHOCTb, OTHOCUTENbHASA aTOMHAs U
MOJIEKYJISIDHAasE Macca, KOJWYECTBO BEUIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi JI0JIsl XMMHUYECKOT0 3JIEMEHTA B COSJUMHEHUU, MOJISIPHBIN 00BEM,
OKCHJI, KHCIJIOTA, OCHOBAHHUE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTEIIEHb
OKHCJICHUS, XMMHYECKass peakius, KiacCuPukamus peakiuil: peakiuu
COCIMHEHHUS, PpEaKIUU pPa3JIOKEHUs, PEaKIUU 3aMEeIICHUs, peakluu
oOMeHa, HK30- U SHJOTEPMUUYECKHUE PEaKIIMH, TEIUIOBOM 3P (DEKT peakiuu,
SAIpO aToMa, JJICKTPOHHBIM CJIOM aToMma, aTOMHas OpOUTa b, PagUyC
aToma, XMMHYECKasl CBsI3b, MOJISIPHAS U HEMOJIIPHASI KOBAJICHTHAs CBS3b,
MOHHAsl CBSI3b, MOH, KaTHUOH, aHWOH, pacTBOp, MaccoBasi J0Jisl BELIECTBA
(mpolieHTHAsI KOHIIEHTPALIKs ) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHATUS NIPU ONUCAHUM BEUIECTB U UX MPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBIICHUS (OpMYI
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e OMpENENsATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHHUSIX,
CTETIEHb  OKHCJCHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHCHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACNIEHHOMY KJIacCy COEIMHEHUN 10
dbopMmymnaMm, BHI XUMHYECKOW CBs3U (KOBAJICHTHAss M WOHHAas) B
HEOPraHMYECKUX COCTMHEHUSX;

e packpeiBaTh cMblchn llepuonnueckoro 3akona J[. WM. Menneneesa:
JEMOHCTPUPOBATh TMOHHUMAaHWE TNEPUOJMYECKON 3aBUCHUMOCTH CBOWMCTB
XUMHUYECKUX JJIEMEHTOB OT UX mojoxkeHusi B [lepuogmueckoit cucteme,
3aKOHOB COXPAaHEHUsI MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHUSI, 3aKOHA ABOTapo;

e ONHUCHIBATH M XapakTepu3oBaTh TabmmuHyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATUS «TJaBHAs
noarpynna (A-rpynna)» u «modoyHasi noarpymnmna (b-rpymnmna)», maneie u



OOJbIIME TEPUOJbl, COOTHOCHUTH OOO3HAYEHHUS, KOTOpPHIE HMEIOTCS B
tabimue «llepmonnueckass cucrtema xumuyeckux osnemeHtoB J[. .
MeHnpneneeBay € UYHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00llee YUCI0 3JIEKTPOHOB
U pacrpeieieHHe UX M0 IEKTPOHHBIM CIIOSM);

KJacCU(ULIHUPOBATh XUMUYECKUE DJIEMEHThI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peakuuu (MO YUCIY M COCTaBy Y4YacTBYIOIIMX B pEaKUUU
BEULIECTB, MO TEIIOBOMY 3P (DEKTy);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBAa BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAs OMUCAHNE TPUMEPAMU MOJIEKYIISIPHBIX
ypaBHEHUM COOTBETCTBYIOIIUX XUMUYECKUX PEAKITU;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXKHOCTM TMPOTEKAaHUS XUMHUYECKUX TPEBpAIECHUN B
Pa3TUYHBIX YCIOBUSX;

BBIUUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYHO M MOJIIPHYKO MacChl
BEIIECTB, MAaCCOBYIO JIOJIO XUMHUYECKOro »dJeMeHTa 1o QopMmylie
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON PEaAKIUY;

IPUMEHATh OCHOBHBIE ONEpPAlMH MBICIUTEIIBHOW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHe, CHCTeMAaTHU3alnio, KiaccudUKaIHUIo,
BBISIBJICHUE IMPUYUHHO--CJIEACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUS — HAONIOIEHHE, M3MEpPEHUe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peayIbHBIN U MBICJIICHHBIN );

cleioBaTh  NIpaBWjaM  MOJb30BaHUS ~ XUMHUYECKOM  mocynoil  H
1a0opaTopHBIM 00OpYAOBaHHWEM, a TaKKe IIpaBUIaM oOOpallleHHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBINOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHIO U COOHUPaHUIO
ra3oo0pa3HbIX BeUIeCTB (BOAOpPOJa M KHUCIOPOJA), MPUTOTOBICHHUIO
pPacTBOPOB C OIPEAECIEHHON MACCOBOM JI0JIEM PacTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XMMHYECKHE  DKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH U KUCIIOT C IOMOIIBIO NHIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U IPyTHUE).



K xoHny oOydenus B 9 kiacce npeMeTHbIE pE3yNbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

pacKpbhIBaThb CMBICI OCHOBHBIX XUMHUYECKHX MOHSATHM: XUMHYECKUHN
JJEMEHT, aTOM, MOJIEKYJd, WOH, KaTHOH, aHHMOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJEHTHOCTh, JJEKTPOOTPULATEIBHOCTh, CTEIIEHBb
OKHUCJICHUSI, XMMUYECKasi PeaKius, XUMUYecKasi CBs3b, TEIUIOBON 3P deKT
peakuud, MOJb, MOJISPHbIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEAJICKTPOJIUTBI, 3JEKTPOJUTHUYECKAsE IUCCOLMALNS, PEAKIMU HOHHOIO
oOMeHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHE, oOOpaTHUMble U
HEOOpaTUMbIC pPEaKIMU, OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC pEaKIIUU,
OKUCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
ajutoTponusi, aMmGOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIeHTHAsl, UOHHAs,
MeTajyInyeckas), KpUcCTaulnueckas pemérka, KOppo3usi METaJlIoB,
CILJIaBbl, CKOPOCTh XHWMHUYECKON peakiuuu, NPeAeabHO JOMyCTUMAs
koHueHTpauus [IJIK BemecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHATUU U
MPUMEHSTH T TOHSITHUS NPY ONMTUCAHUM BEIIECTB U UX MIPEBPAICHUI;
UCIIOJIB30BaTh XUMHUYECKYI) CHUMBOJUKY JUISI COCTaBJICHUS (POpMYyT
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIUIA;

ONPENEIATh BAJIEHTHOCTh U CTENEHb OKUCIIEHUS XUMHYECKHUX JIEMEHTOB B
COCAMHEHUAX paA3JIMYHOIO COCTaBa, NPUHAIJIEKHOCTh BEIIECTB K
OnpeNeIEHHOMY KJIacCy COeIUWHEHUH 1o ¢GopMmyrnaMm, BHII XUMHYECKOU
CBs3M (KOBAJICHTHAsl, MOHHAs, MeETaNIMYecKas) B HEOPraHMYECKHUX
COCIMHEHUSX, 3apsij MOHA M0 XUMUYECKON (opMylie, XapakTep Cpeasl B
BOJHBIX PAacCTBOpPaX HEOPraHUYECKUX COCIUHEHUH, TUIl KPUCTAIUIMUYECKOMN
PEIETKN KOHKPETHOT'O BEUIECTRA;

packpbiBaTh cmbich llepuomnueckoro 3akonHa J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IIOHMMAaHUE: OIKMCHIBATH M XapaKTepU30BaTh
Tabmmunyto dopmy Ileprogndeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh MOHATUS «rJIaBHas moxarpymnma (A-rpymma)y U «mnoOodHas
noarpynna (b-rpynma)», Maible W OONbIIME NEPUOIBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TEPUOJUYECKON Tabmuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XMMHMUYECKHUX
ANEMEHTOB (COCTaB W 3apsa  sjapa, oOImee 4YHCIO JJICKTPOHOB U
pacmpeneneHne WX 10 DIJIEKTPOHHBIM CJIOSIM), OOBICHITH OOIIHe
3aKOHOMEPHOCTH B U3MEHECHUU CBOMCTB 3JIEMEHTOB M UX COCAWHECHUU B
npejenax MaliblX NEPHOJIOB U TJIaBHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;



KJIacCU(UIIMPOBATH XUMUYECKUE DJIEMEHTHI, HECOPTraHUYECKHUE BEIECTBA,
XUMUYECKUE peakiuu (MO0 YUCIAYy M COCTaBYy Y4YacTBYIOUIUX B PEaKIUU
BEIIECTB, MO TEIIOBOMY 3(PEKTy, M0 U3MEHEHUIO CTENEHEW OKUCICHUS
XUMHUYECKHX JIEMEHTOB);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIME U CHeUpUUECKUE XUMUYECKUE
CBOMCTBa TIPOCTBIX M CJOXHBIX BEIIECTB, TMOJTBEpPKIas OIMHUCAHUE
npuMepaMyu MOJICKYJISIPHBIX U HOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIUM;

COCTaBJISITh YPaBHEHHUS DJICKTPOJMTHUYECKONW JTUCCOIMALIMM  KHUCIIOT,
HieJiouel v coJieH, MOTHbIC U COKPAIIEHHBIC YPABHEHUS PEAKIIUA HOHHOTO
oOMeHa, ypaBHEHUsI pEaKlMi, TMOATBEPKAAIONIUX CYIICCTBOBAHUE
TEHETUYECKON CBSI3M MEXY BEIIECTBAMH Pa3IMYHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MOCPEJICTBOM COCTABJICHHUS JIEKTPOHHOTO OajaHca dTUX PeaKIuii;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHWSI,
BO3MOKHOCTH TIPOTEKAHHMS XWMHYECKHUX TPEBpAIllCHUNH B Pa3TUIHBIX
YCIIOBUSIX;

BBIYUCIISITh  OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M  MOJISPHYK) MaccChl
BEIIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »djeMeHTa 1o Qopmyre
COEIMHEHHUSI, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON PEaAKIUY;

coOmoaTh  MpaBujla  MOJIb30BAHUS ~ XMMHUYECKOM  MOCYyAOH U
nabopaTopHbIM 00OpYyJOBaHMEM, a TakkKe TNpaBuiia oOpamlieHus ¢
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIHSIMU TIO BBIIOJHEHUIO
1a00paTOPHBIX XMMHYECKHUX OIBITOB IO TOJYYCHHI0O U COOHUPaHUIO
ra3000pa3HbIX BEIICCTB (AaMMHAKa U YTJICKHUCIIOTO Ta3a);

OPOBOAUTh  PEAaKIWH, MOATBEPKIAIONIME  KAaYeCTBEHHBIH  COCTaB
Pa3JIMYHBIX BEIECTB: PAClO3HABATh OMBITHBIM MYTEM XJIOPUI-, OpOMUI-,
uonua-, kapbonat-, ¢ocdar-, CWIHMKaT-, Cyiabhar-, THAPOKCUI-HOHHI,
KaTHOHBl aMMOHHUSI U WOHBI M3YyYEHHBIX METAJUJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOPaX HEOPTraHUYECKUX BEUIECTB;

OPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHOW AESTEIbHOCTH — aHaIU3
U CHUHTE3, CpaBHEHHE, O0000IIeHHEe, CHUCTEMAaTH3aIUI0, BBISBICHUE
NPUYMHHO-CIICICTBEHHBIX CBA3€M — JJIs M3YUYEHHs] CBOWCTB BEIECTB U
XUMUYECKUX pEaKlHil, eCTeCTBEHHO-HAay4YHbl€ METOAbl TO3HAHUS —
HAOJIIOICHNE, M3MEpPEHUE, MOJACIUPOBAHUE, DKCICPUMEHT (pPEaIbHBIN U
MBICJICHHBIN ).
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IIpeamer xumuu. Poiib XMMHUHN B )KU3HU b K

1 pen 1 0 0 06.09.23 nommoreka 11O

yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
b K
2 ITonarre o MeTogaxX MO3HAHUSI B XUMUH 1 0 0 08.09 nommorexa O
https://m.edsoo.ru/ff0d227e
IIpakTHyeckas padora Ne 1

3 «IIpaBuia padoThl B 12a00paTOPHU H 1 0 1 13.09 bubnuoreka [JOK
npuéMbI 00paleHust ¢ ' https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PY10BAHMEM»

4 Yuctele BemecTBa 1 cMecu. CriocoObl | 0 0 15.09 bubmuorexa [JOK
pasienenus cMecen ' https://m.edsoo.ru/ff0d26ca
IIpakTuyeckas padora Ne 2

5 «1?213 eJIeHHe CMI(:,ceﬁ (Ha mpuMepe 1 0 1 20.09 bubmmorexa [TOK

A (Ha npumep ' hitps:/m.edsoo.ru/ff0d28c8
OYHCTKH MOBAPEHHOM COJIN)»
bubmuoreka [JOK

6 ATOMBI 1 MOJIEKYJIbI 1 0 0 22.09 i

https://m.edsoo.ru/ff0d2a6¢

7 XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 0 0 27.09 bubmuorexka [JOK
(CMMBOJIBI) XUHMHUYECKUX JICMEHTOB ' https://m.edsoo.ru/ff0d2be8

b K

8 [IpocTble U coKHBIE BELECTBA 1 0 0 29.09 nGmroTexa O
https://m.edsoo.ru/ff0d2a6¢
bubmuoreka [JOK

9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 0 0 04.10 i

https://m.edsoo.ru/ff0d2d50




3aKOH MOCTOSIHCTBA COCTaBa BEIICCTB.

bubmmoreka [JOK
10 Xumnueckas popmyina. BanreHTHOCTD 06.10 1
https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX JIEMEHTOB
1 OTHocuTeNbHAs aTOMHAsI Macca. 11.10 bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca ' https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XUMAYECKOTO 13.10 bubmmoreka [{OK
DIIEMEHTA B COEIUHEHUU ' https://m.edsoo.ru/ff0d350¢
13 Konunuecto Bemnecta. MoJib. 18.10 bubmmoreka [{OK
Moumnspnas macca ' https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBICHUS. 20,10 bu6moreka [IOK
XuMu4ecKasi peakius ' https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycoBHs NPOTEKAHUS 55 10 bubnuoreka [JOK
XUMUYECKUX PEAKIUI ' https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIIECTB. 2710 bubnuoreka [IOK
XUMHUYECKUE YPABHECHUS ' https://m.edsoo.ru/ff0d3b88
Brrunciienust KoJiMuecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUSAM XUMUYECKUX 08.11 Bubnmorexa [IOK
HHecTBa o yp ' https://m.edsoo.ru/f0d5708
peakui
Knaccudukanuss XauMUuecKuX peakiinii
bu6mmoreka [JOK
18 (coenuHEeHMS, pa3JIOKECHUS, 10.11
https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMEeHa)
M. B. JIoMOHOCOB — y4€HBIii- Bu6 OK
19 sHIKIIoneaucT. O000IIeHnE 1 15.11 nbnnotexa 11
. https://m.edsoo.ru/ff0d40c4
cUucTeMaTu3alus 3HaHUI
20 KonTtpoabHnas pabora Nel nmo teme 1711 bubnuoreka [IOK
«Bemecrea 1 XMMHYECKHE PEeAKLIHH ' https://m.edsoo.ru/ff0d4290
Bo3ngyx — cMmech razos. Cocras
1 ayX 911 bubmuoreka [JOK

Bo3ayxa. Kucnopoa — sneMeHT u

https://m.edsoo.ru/ff0d448e




npocroe BeuecTBo. O30H

duznueckue U XUMUYECKUE CBOUCTBA

b K
22 KHCJIOpoJia (peaKuyu OKUCIICHUS, 2411 nomorexa O
https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOBI MMOJTydeHUsT KHUCIOpOoia B
bubmmorexa [{OK
23 mabopaTopuH U IPOMBIIIUICHHOCTH. 29.11
https://m.edsoo.ru/ff0d497a
[IpumeHenne kucnopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peaxkiuu, IoHATHE O 01.12 bubnnorexa [JOK
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- U ' https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUECKHUX PEAKITUIX
TommuBo (HedTh, yroias U METaH).
(Hegs, yr ) Bu6maorexa LIOK
25 3arpsi3HeHHe BO3/yXa, CIIOCOOBI ero 06.12
https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAILICHUS
IIpakTuyeckas padora Ne 3 mo reme
26 «IlosryyeHue u cooupanue 08.12 bubmorexa OK
y P . ' https://m.edsoo.ru/ff0d4ae2
KHCJI0POa, U3yYeHHe ero CBOMCTBY»
7 Boaopon — sneMeHT u mpoctoe 13.12 bubnuorexka [JOK
BeniecTBo. Haxoxnenue B mpupoe ' https://m.edsoo.ru/ff0d4dd0
)3 dOu3ndecKkue U XMMHUYECKHUE CBOMCTBA 1512 bubnuoreka [JOK
Bojzopoaa. [IpumeHnenue Bogopoaa ' https://m.edsoo.ru/ff0d4dd0
29 ITondaTtue o KuCIOTax U COJISIX 20.12 bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsl mostyueHust BOAOPoIa B 212 bubnunorexa [JOK
nabopaTopuu ' https://m.edsoo.ru/ff0d4dd0
IIpakTHyeckast padora Ne 4 mo Teme
P P bu6mmoreka [JOK
31 «Iloyyenune u codupanue BoaOpoaa, 27.12

HU3Y4YeHHe ero CBOMCTB»

https://m.edsoo.ru/ff0d4{42




MomnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32 29.12
ABoranpo https://m.edsoo.ru/ff0d542¢
Brrunciienus o0béMa, KOJIMYECTBa Bu6 OK
nonrorexa
33 BEILIECTBA rasa 1o e€ro u3BECTHOMY 10.01.24 1
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Beruncnenust 006EMOB ra3oB 1o
bubmmoreka [IOK
34 YPaBHEHHUIO PEaKIIMU Ha OCHOBE 3aKOHA 12.01
.. . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIECHUH ra30B
35 du3nvecKrue U XMMUYECKHEe CBOMCTBA 17.01 bubmmoreka [{OK
BOJIbI ' https://m.edsoo.ru/ff0d587a
36 CocrtaB ocHoBanuil. [lonste 06 19.01 bubnuoreka [JOK
HHIUKATOpax ' https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbieHHbie
bu6mmoreka [IOK
37 Y HEHACBIIIEHHBIE pacTBOPBI. MaccoBas 24.01
https://m.edsoo.ru/ff0d5b40
JI0JIsI BEILIECTBA B PACTBOPE
IIpakTuyeckas padora Ne 5 mo teme
33 «IIpuroroBjieHHe pacTBOPOB ¢ 26.01 bubnuoreka [IOK
onpeneJéHHO MaccoBOii 10J1eil ' https://m.edsoo.ru/ff0d5eba
PAaCTBOPEHHOI0 BeleCTBa»
39 KonTpoabHasi padora Ne2 no reme 3101 bubnuorexa [JOK
«Kucaopoa. Bonopoa. Boga» ' https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, Kiaccupukanus, 02.02 bubnunoreka [JOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d664e
[TonyyeHue u XUMHUYECKUE CBOMCTBA
bubnuoreka [JOK
41 KHUCJIOTHBIX, OCHOBHBIX U aM(OTEpHBIX 07.02
https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHusl: cocTaB, KinaccuduKaims, 09.02 bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




[Tosydyenne u XuMHUYECKUE CBOMCTBA

bubmuoreka [JOK

43 B 14.02
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, kiaccudukaus, 16.02 bubmmoreka [{OK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA 21.0 bubnuorexa [JOK
KHCJIOT ' https://m.edsoo.ru/ff0dfee2
Conu (cpeanne): HOMEHKIATypa,
(cp ) P bubmmoreka [{OK
46 CrOCOOBI MOJTyYEHUs, XUMUYECKHE 28.02
. https://m.edso00.ru/00ad9474
CBOMCTBA
IIpakTHyeckas padora Ne 6.
A7 PemeHune 3kcnepuMeHTaIbHBIX 01.03 bubnuoreka [JOK
3a7a4 mo TeMe «OCHOBHBbIE KJIACChI ' https://m.edsoo.ru/00ad9b7c
HEOPraHUYeCcKuX coeMHEeHU»
43 I'eneTnueckas cBsi3b MEXY KiaccamMu 06.03 bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHU ' https://m.edsoo.ru/00ad9as50
. bu6mmoreka [IOK
49 O06o00meHre B CHCTEMAaTH3alKs 3HAHUH 13.03 1
https://m.edsoo.ru/00ad9cb2
KonTpoabHasi padora Ne3 mo teme
50 "OCHOBHBIE KJIACCHI 15.03 bubmorera [JOK
. ' https://m.edsoo.ru/00ad9ela
HEOPraHUYeCcKNX coeMHeHn I
[TepBbie MONBITKH KIacCUpUKAITIN Bu6 OK
51 XUMHYECKUX deMeHTOB. [loHsATHE O 20.03 nomorexa L
https://m.edsoo.ru/00ad9ffa
rpynmnax cXOJAHbIX 3JIEMEHTOB
[Tepuoauueckuii 3aKOH U
bubmuoreka [JOK
52 IIepuoanueckas cucTeMa XMMUYECKUX 22.03
https://m.edsoo.ru/00ada52c
anemenToB /. 1. Menneneepa
bu6mmoreka [JOK
53 Ilepuoasl, rpymnmsl, IOATPYIIIILI 03.04 i

https://m.edsoo.ru/00adas52c




Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

54 05.04
sanep. M3oromnsl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI04eK
. bubnuorexa [JOK
55 aToMOB 3JieMeHTOB [lepuoanueckoit 10.04
https://m.edsoo.ru/00adabbc
cucremsl JI. 1. MenpeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B 1.04 bubnuoreka [JOK
[Mepuoauueckoii cucreme 1. U. ' https://m.edsoo.ru/00adag824
MenneneeBa
3navenwue [lepronnyueckoro 3akoHa st
57 pa3BuTHA HayKu U npaktuku. . 1. 17.04 bubnuoreka [JOK
MenneneeB — y4€HBIH, MEIaror u ' https://m.edsoo.ru/00ada96e
rpaKJIaHUH
53 DIIEKTPOOTPUIIATETLHOCTh ATOMOB 19.04 bubnuoreka [IOK
XUMHUYECKUX DIIEMEHTOB ' https://m.edsoo.ru/00adaab8
bubnuoreka [IOK
59 HNoHnHas xumuyeckas CBs3b 24.04 nomoreka I
https://m.edsoo.ru/00adac34
60 KoBanentnas nonsipHas XuMuueckas 26.04 bubnuorexa [JOK
CBSI3b ' https://m.edsoo.ru/00adaab8
61 KoBaneHntHas HenossipHasi XuMHUYECKast 03.05 bubnnoreka [IOK
CBSI3b ' https://m.edsoo.ru/00adaab9
bub K
62 CreneHb OKUCICHUS 08.05 uommorexa T10
https://m.edsoo.ru/00adae28
63 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE 10.05 bubnunoreka [JOK
peakunu ' https://m.edsoo.ru/00adb076
b K
64 OKHCIUTENN U BOCCTAHOBUTENH 15.05 nommorexa O
https://m.edsoo.ru/00adb076
65 KonTtpoabHas pabora Ned4 o teme 17.05 bubnuoreka [IOK




«CTpoeHne aToMa. XumMuueckasi
CBA3b»

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

66 PesepBHeIit ypok. O600IICHNE 1 ! .05 bubnuorexa [JOK
CHCTEeMaTH3aIus 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBHeIit ypok. O600IICHNE 1 ! 24,05 bubnuorexa [JOK
CHCTEeMaTH3aIus 3HaHUI https://m.edsoo.ru/00ad9cb2
68 PesepBHblit ypok. O60011IeHNE U | bubnuorexa [JOK
CHCTeMaTH3aIus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63

[TPOI'PAMME




9 KIIACC

KoaunuecTBO 9acoB DJIeKTPOHHBbIE
Ne aTa nudpoBbIe
Tema ypoka Konrpoasubie | IlpakTuuyeckue A op
n/n Bcero u3yueHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
[Iepnoanueckuil 3aK0H.
Ilepnoanueckas cucteMa bubonuoreka IHOK
1 pHOA 1 0 0 05.09.23 3
XUMHUYECKUX AemMeHToB /. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTHU B U3MEHEHUU Eufs -
o oTeKa
2 CBOMCTB XUMHUYECKHUX DIIEMEHTOB 1 0 0 08.09 nbmmorexa I1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB
3 Knaccudukanus 1 HOMEHKIaTypa | 0 0 12.09 bubnuoreka [IOK
HEOPraHMYECKUX BEIIECTB ' https://m.edsoo.ru/00adb7e2
4 Bunpl xXuMuueckoil CBS3U U THIEI | 0 0 15.09 bu6mmoreka [IOK
KPHUCTAITIMYECKUX PEMIETOK ' https://m.edsoo.ru/00adbac6
KonTpoabHasi padora Nel nmo reme
«IloBTOpEHME M VIIyOJIeHHE
5 oP yry 1 1 0 19.09
3HAHUI OCHOBHBIX pa3/iejioB Kypca
8 kmacca»
6 Knaccudukanus XuMmuaeckux | 0 0 22.09 bu6mmoreka [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM ' https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTU XUMHUYECKOM
bubnuoreka [JOK
7 peakuuu. IIoHsATHE O TOMOI€HHBIX U 1 0 0 26.09
https://m.edsoo.ru/00adbe9a
Te€TEPOre€HHBIX PEaAKIIMIX
IloHsITHE O XUMHYECKOM bubanoreka [IOK
8 1 0 0 29.09 1

PaBHOBCCHU. CDaKTOPBI, BJIHAOIINC

https://m.edsoo.ru/00adc28c




Ha CKOPOCTb XUMHUYECKOU PEAKLIUU U
IIOJIOKEHUE XUMUYECKOTO
paBHOBECHS

OKHCIINTEIBHO-BOCCTAHOBUTEIILHBIC

bubmmorexa [{OK

aucconuanus. XuMuuecKme
PeaKkuuM B pacTBOpPax»

9 03.10
peakuuu https://m.edsoo.ru/00adcade
Teopust 2NEKTPONTUTHIECKOU
bubmmoreka [{OK
10 mucconuanmy. CHIIBHBIE U CIIA0bIE 06.10
https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
b K
11 HoHHbIE ypaBHEHHsI peaKkuil 10.10 nommorexa 110
https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
2 OCHOBAHMU B CBETE MPEACTABICHHI 13.10 bubmuorexa [JOK
00 DIIEKTPOIUTHIECKO ' https://m.edsoo.ru/00add5d8
MCCOIAIINHT
XHUMHYeCKHEe CBOMCTBA COJIEH B BuG OK
o oTeKa
13 CBETE MPEACTABICHUI 00 17.10 nommorexa L
. https://m.edsoo.ru/00add8b2
AJIEKTPOJIUTUUECKON AUCCOIUALINHT
o bub e OK
14 [TonsiTue o ruapoIU3e coJieit 20.10 nomorexa L
https://m.edsoo.ru/00add9d4
s O06o001IcHNE B CHCTEMAaTH3aLIHS 24,10 bubnuoreka [JOK
3HaHUHN ' https://m.edsoo.ru/00addd 12
IIpakTnueckast padora Ne 1.
16 «lfemelme 3KCH£ HMEHTAJILHBIX 27.10 bubmorexa LIOK
P ' https://m.edsoo.ru/00addbfa
3agau»
KonTpoabHnas pabora Ne2 nmo reme
«IIIEKTPOJIHTHIECKAS
17 Y 07.11 bubmuoreka [JOK

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




OO01mas XxapakTepucTUKa raJIoreHOB.

bubmuoreka [JOK

18 XHWMHUYECKUE CBOMCTBA HA IIPUMEPE 10.11
https://m.edsoo.ru/00addfe2
xJiopa
XnopoBojopoa. CoJisiHast KHCIIOTA,
19 XHMHUYECKHE CBOMCTBA, MOJTyUYCHHUE 14.11 bubmmorexa [TOK
> TOIYH ’ ' https://m.edsoo.ru/00ade104
MIPUMEHEHUE
IIpakTuyeckasn padora Ne 2 o
20 Tell)we «[Moa qeﬂge COJISTHOM 17.11 bubmmorera [OK
y . . ' https://m.edsoo.ru/00ade348
KHCJIOThI, H3YyUeHHue e€é CBOHCTB»
Brruncnenus mo ypaBHEHUSIM
. bubmuorexa [JOK
21 XUMHUUYECKUX PEAKIUH, €CIIU OUH U3 21.11
https://m.edsoo.ru/00ade4 88
peareHTOB JIaH B U30BITKE
2 OO6mrast XxapaKTepUCTHUKA SJIEMEHTOB 411 bubmuorexa [JOK
VIA-rpynmnsl ' https://m.edsoo.ru/00ade64a
AmoTpoTniHbIe MOTU(UKAITUN CEPBI.
” Haxoxnenue cepbl U €€ coeTMHeHU I 58.11 bu6mmoreka [IOK
B Npupoe. XUMHUYECKHE CBOICTBA ' https://m.edsoo.ru/00ade64a
cepbl
CepoBoa0po1, CTPOCHHE,
bu6mmoreka [JOK
24 (br3UYeCKre U XUMHUYECKUE 01.12 1
. https://m.edsoo.ru/00ade802
CBOMCTBa
Oxkcunpl cepbl. CepHast KUCIOTA,
bubmuoreka [JOK
25 (bM3UYEeCKUEe U XUMHUYECKUE 05.12
. https://m.edsoo.ru/00adea28
CBOMCTBa, MPUMEHEHHUE
XUMHUYECKUE PEAKIUH, JIEIKAILNE B
OCHOBE TIPOMBIIICHHOTO Crtocoba bubmuoreka [JOK
26 P 08.12 i

MOJIYYCHUA CCpHOﬁ KHUCJIOTHI.
XHUMHYECKOE 3arpsAA3HCHUC

https://m.edsoo.ru/00adec8a




OKpY’KaroIlEel Cpeibl COCTMHEHUSIMU
cepbl

Briuncienune MaccoBOr 10U

bubmmorexa [{OK

27 12.12
BBIXOJIa IIPOAYKTa peaKIuu https://m.edsoo.ru/00adec8a
OO61ras XxapakTepUCTUKA SJIEMEHTOB
VA-rpymmsl. A3oT,
bubmmoreka [{OK
28 pacrpoCcTpaHeHHEe B PUPOJIE, 15.12
https://m.edsoo.ru/00adeeab
(bu3UYecKre U XUMHUYECKUE
CBOMCTBA
AmMuak, ero usnyeckue u
. bubmuorexa [JOK
29 XMMHWYECKHUC CBOMCTBA, MOJIYUYCHUC U 19.12
https://m.edsoo.ru/00adf004
MIPUMEHEHHE
IIpakTHyeckas padora Ne 3 mo
30 Teme «IloryyeHue ammuaka, 22.12 Bubnmorexa [IOK
YACeHne ’ ' https://m.edsoo.ru/00adf180
U3y4eHHue ero CBOMCTB»
a1 A3oTHas kuciora, eé Gpusndeckue u 2612 bubnuoreka [IOK
XUMHUYECKUE CBOMCTBA ' https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEH
aMMOHUS B KAU€CTBE MUHEPAIbHBIX Bu6 1OK
. nonroTeka
32 ynoOpeHuii. XuMuueckoe 29.12
. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaroUIEH Cpeibl
COCIMHEHUSIMU a30Ta
dochop. Oxcun docdopa (V) u
$op Gocgopa (V) bubnuoreka [JOK
33 dhochopHas kucimoTa, GU3NIECKHUE U 09.01.24
. https://m.edsoo.ru/00adf68a
XUMUYECKUE CBOMCTBA, MOTYYEHUE
Hcnonw3oBanue pochaToB B
. bubmuoreka [JOK
34 KayecTBE MUHEPAJIbHBIX Y100pEHUH. 12.01

3arpsi3HeHue NPUPOJHON CpEIb

https://m.edsoo.ru/00adfc20




dbocharamu

Yraepoa, pacipoCcTpaHEHHE B

bu6mmorexa [IOK
35 npupo e, Gu3nIecKrue u 16.01 1
. https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOMCTBA
Oxkcunpl yriaepojaa, ux Gpusudeckue u
36 XUMHYECKHE CBOWCTBA. 19.01 bubmmoreka [{OK
DKOJIOTHYECKHE MTPOOIIEMBI, ' https://m.edsoo.ru/00adfebe
CBsI3aHHbIE C OKcuJoM yriaepoaa (IV)
N bubmmoreka [{OK
37 VYroapHas KucioTa U €€ Cou 23.01 nommotexa Il
https://m.edsoo.ru/00ae006¢c
IIpakTHyeckas padora Ne 4 o
33 Teme "'IlosryyeHue yriekucsoro 2601 bubnuoreka [IOK
raza. KayecrtBeHHasi peakuusi Ha ' https://m.edsoo.ru/00ae027e
KapOoHaT-uOH"
[lepBoHauanbHBIEC TOHATHS 00
bu6mmoreka [IOK
39 OPraHUYECKHUX BEIIECTBAX KaK O 30.01
https://m.edsoo.ru/00ae054e
COEIMHEHMSX YIiIepo/ia
. bu6mmoreka [JOK
40 Kpemuuii u ero coeuHeHus 02.02 1
https://m.edsoo.ru/00ae080a
IIpakTuyeckas padora Ne 5.
A1 Pemenne 3xcriepuMeHTAJIBHBIX 06.02 bubnuoreka [JOK
3aaa4 no reMe «Baxueiimue ' https://m.edsoo.ru/00ae0bf2
HEMETAJIbI U UX COeINHEHU D)
KonTpoabHasi padora Ne3 nmo reme
P . P bubmuoreka [JOK
42 «BaxHeHIIIMe HEMETAJLJIBI M X 09.02
https://m.edsoo.ru/00ae0el 8
cOeINHEeHUsD)
43 OO1as XxapakTepucTuKa 13.02 bubnunoreka [JOK

XUMHUYCCKHX JJICMCHTOB —

https://m.edsoo.ru/00ael103e




MeTaioB. MeTtamindecKkas CBsI3b U
MeTaJUTMYeCcKasi KpUCTaInuecKast
pemérka. Gu3nyeckre CBOKMCTBA

METAIIOB
XHUMHYECKHE CBOMCTBA METAJLIOB.
B bu6amnoreka LIOK
44 DNEeKTPOXUMHUYECKUN PSiJT 16.02
N 2https://m.edsoo.ru/00ael 156
HaIpsHDKEHUN METaJIOB
O61ue cnocoObl NOTy4YEeHUS
MetauioB. CraBel. Beruncnenus no
45 aBHEHUSIM XUMHWYECKHUX PEaKIINU 20.02 bubmmorexa LOK
p PCAKHHH, ' https://m.edsoo.ru/00ael 156
€CJIM OJINH U3 PEareHTOB COJIEPIKHUT
npuMecH
46 TlousiTie 0 KOPPO3UU METAIIOB 27.02 bubmorexa HOK
pp ' https://m.edsoo.ru/00ae1278
bubmuoreka IIOK
47 Illenounbpie METaJIbI 01.03 nosmotera Il
https://m.edsoo.ru/00ael14b2
43 OKcuIpl ¥ THAPOKCUIBI HATPUS U 05.03 bubnuoreka [IOK
Kanus ' https://m.edsoo.ru/00ae14b2
49 Illenoyno3eMeNnbHBIC METAJIIbI — 1.03 bubmuoreka [JOK
KaJIbIIMI ¥ MarHui ' https://m.edsoo.ru/00ael5e8
Ny bu6 e OK
50 Bakueiiime coequHeHUS KaJIbIUA 15.03 nosmorexa L
https://m.edsoo.ru/00ael5e8
O00011IeHIE U CUCTEMATHU3ALIUS
51 o H 19.03
3HAHUI
50 JKEcTKOoCTh BOBI M CIIOCOOBI €& 2203 bu6mmoreka [JOK
yCTpaHEHUs ' https://m.edsoo.ru/00ael1886
53 IIpakTnuyeckas padora Ne 6 mo 05.04 bubnuoreka [IOK

TeMe "JKécTKoCTh BOABI M METOALI

https://m.edsoo.ru/00aelae8




eé ycrpaneHus"

54 AtoMuHHN 09.04 bubmoreia OK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOIICTBA OKCHIA U 12.04 bubnuorexa [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
56 Kenezo 16.04 bubmmorera [OK
https://m.edsoo.ru/00ae1d86
57 Oxcupl, TUAPOKCHUIBI U COJIN 19.04 bubnuorexa [JOK
xenesza (II) u xxenesa (111) https://m.edsoo.ru/00ae35e6
53 O60611v1eHHe Y CUCTEMaTH3aIus 53,04
3HAHUH
IIpakTHyeckas padora Ne 7.
PemieHune 3kcnepuMeHTaIbHBIX bubnuoreka [IOK
59 . 26.04
3ajga4 no reme «BakHeiimmue https://m.edsoo.ru/00ae3de8
MeTAJLJIbI M UX COCIUHCHUS»
Brruncnenus mo ypaBHEHHUSIM
XUMUYECKUX PEAKIUHI, €CIIU OJIUH U3
60 peareHTOB JIaH B U30BITKE WIIH 30.04 bubnuoreka [JOK
COJICPXKUT IpUMecH. Berunciienns https://m.edsoo.ru/00ael1750
MAacCOBOM JI0JIM BBIXOJIa ITPOJIyKTa
peakuuu
61 O606H}eHHe U CUCTEMAaTU3ALIU 03.05
3HaHUU
KonrpoabsHnas padora Ned4 o reme
62 «BaskHeilimme MeTaUIbl U HX 07.05
COeAUHCHUSA»
63 BemectBa u matepuansl B 10.05 bu6mmoreka [JOK

MOBCEIHEBHOM KMU3HU YE€JI0BEKa

https://m.edsoo.ru/00ae3f50




64 XUMHYECKOE 3arpsi3HEHUE | 14.05 bubmuoreka [IOK
OKpYXKaIOILLEH Cpebl https://m.edsoo.ru/00ae4270
65 Ponbe xumuu B perieHnn | 17.05 bubnuorexa [JOK
HKOJIOTUIECKUX MPOOIIeM https://m.edsoo.ru/00ae4270
66 PesepBHrIit ypok. O6o0IIeHNE U 1 2105 bubnuoreka [JOK
CHUCTEeMaTU3alus 3HAHUI https://m.edsoo.ru/00ae0dOa
67 PesepBHblit ypok. O60011IeHNE U | 24,05 bubnnorexa [JOK
CHUCTEeMaTH3allns 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBubiit ypok. O60011eHNE 1 | 28,05 bubnuoreka [JOK
CHUCTEeMaTH3allusl 3HAHUI https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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