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MNOACHUTEJBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE OCHOBHOTO 00IIEro o00pa3oBaHUs
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxe Ha oOcHOBe (enmepanpHOl paboyeil mporpamMmbl
BOCIIMTAHUS U C YYETOM KOHIICTIIIUY MPEIOoJaBaHusl yYeOHOTo IpeaMeTa « XUMUsD)
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma 1Mo Xumuu Oa€T TpEACTaBICHHE O LENAX, OOIeH cTpareruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHUA OOYYAIOIMIMXCS CPEICTBAMHU Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeIbHOE peaMETHOE CoJiep>KaHue,
MpelyCMaTpUBAECT pacHpeeiCHUe €ro Mo KiaccaM U CTPYKTYpUPOBAHUE IO
pazzenaM M TeMaM IMporpaMMbl IO XUMHH, OMNPEACNISET KOJIMYECTBEHHBIE M
Ka4eCTBCHHBIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpollecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuXCs, OMNpeaesseT BO3MOXKHOCTH IIpeaMera s
peanuzaiuy TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa30oBaTElIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yJibTataM 00y4YeHHUs] XUMUU Ha YPOBHE LIeJIed U3y4eHUs PeAMETa U OCHOBHBIX
BHUJIOB Y4eOHO-ITO3HABATEIILHOM JCATECILHOCTH OOYyYalomerocs II0 OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHWEe XHUMHH CIY>XKHT OCHOBOW Il (OPMHUPOBAHHMS MHUPOBO33PEHUS
oOyy4aroIierocsi, ero MpeACTaBICHUN O MaTepPUATbHOM E€JUHCTBE MHpPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DHEPIUU M 00 DBOJIIOIIMU BEIISCTB B IPHUPOJE, O IMYTAX PEIICHUS TI00aIBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOU U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peajiM3alldd  BO3MOXKHOCTEM  JJIi  CaMOpas3BUTUA U
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHT BKJaJ B (hOPMHUPOBAHHE MBINUICHUS W TBOPYECKHUX CIIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOM  JIeSITEIhHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEIHEBHOM KU3HHM, TaK U B MPO(ECCUOHAIBHOM eI TCIHHOCTH;

3HAKOMHUT CO CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQJbIBAET OCHOBBI
IIEJIOCTHOTO B3IJIsi/Ia HA €IMHCTBO MPUPOILI U YETIOBEKA, SBJISETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO--HAYUYHOU IPaMOTHOCTH O0YYaIOIINXCS;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSIM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIaJl B KOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlaHHBIC HampaBieHUS B OOYYECHUHM XHUMHUHM OOCCIICUMBAIOTCS CIECIM(PUKOM
CoJIep)KaHMsl  y4eOHOTrO  MpeaMeTa, KOTOPBIM  SBISETCS  IeJarornyecku
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111ero 00pa3oBaHus OPUEHTUPOBAH Ha
OCBOCHHE OOYYaIOIIMMHKCS CHCTEMBbI IEPBOHAYAJIBHBIX TOHATHH XUMHHU, OCHOB
HEOPraHUYEeCKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAUYMMBIX TOHSATUU
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CHUCTEMHOI0 mojxoaa K €€ uzydeHuto. CojaepkaHue CKIIQIbIBACTCS U3 CUCTEMBbI
MOHSITUI O XUMHYECKOM DJIEMEHTE U BEIIECCTBE U CUCTEMBI TOHATHUH O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YUY€HHUS KaK OCHOBBI BCEI'O0 €CTECTBO3HAHUS,

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

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBS3U;

— TIPEACTaBICHHH 00 DJICKTPOJMTHYCCKON JTUCCOIIMAIIMM BEIISCTB B
pacTBopax.

Teopernueckrue 3HAHUS PacCMaTPUBAIOTCS HAa OCHOBE AMIIUPUYECKU
MOJTYYEHHBIX U OCMBICIICHHBIX (haKTOB, PA3BHUBAIOTCS MOCICAOBATEIILHO OT OJHOTO
YPOBHS K JPYroMy, BBITIOJHSAS (QYHKIUM OOBSCHEHUS W IIPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyUYCHHS
M3y4yaeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLIECH HAYYHON KapTUHBI MHUPA B JIOTHKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MEeTOJlaM TO3HaHMWS B Hayke. M3yueHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeTOB: «OKpyXKalomuil MUpY,
«buomnorus. 5-7 knacce» n «dusnka. 7 Kinacc.

[Ipy w3yuyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWN OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIbHOCTH 4YEJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HAHUN — BaXHEUHMX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX MOTOKEHUH,
JIOCTYITHBIX 00OOIICHW MHPOBO33PEHUYECKOTO XapaKTepa, SA3bIKa HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH M3YyUYEHUU BELIECTB U
XUMHUYECKHUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHHWU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
NESATEIIbHOCTH, OCBOCHMM IIPaBMJ OE€30MAacHOrO OOpalleHHsl C BELIECTBAMHU B
MIOBCEIHEBHOM JKU3HU.

[Tpu u3yueHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (OpPMHUPOBAHHME HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

—  HalpaBJCHHOCTh OOYy4YeHMs] Ha CHCTEMAaTH4YECKOE MpUOOILIEHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHON JE€ATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO W PAa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrieueHne yclIoBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— ((opmupoBanue oOmEeld (QYHKIUOHAIBHOM H €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY>KaloIIero MHUpa, WCIOJb3ysl 3HAHUS W OIBIT, MOJyYEeHHBIC MPH H3YYECHUH
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJiieM B TOBCEIHEBHON >XM3HU U
TPYAOBOU JIEATEIBHOCTH;

— (QopmupoBaHue y o0Oyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJecOo00pa3HOro TOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IENAX
COXPaHEHUS CBOETO 3/I0POBbs U OKPYKArOUIEH IPUPOIHON CPEIbI;

— pa3BUTHE MOTHBALMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl U HANPABICHHOCTH JAJbHEWUIIETO
oOyueHus.

OOmiee YMCIO YacoB, OTBEACHHBIX IS HW3Y4YEHUST XHMHM Ha YpPOBHE
OCHOBHOTO 00111ero 00pa3oBaHus, cocTaBisieT 68 yacos: B 8 kiacce — 68 yacoB (2
yaca B HEJIEJIO).



COJAEPKAHUE OBYUYEHUA

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp XuMHUM B JKM3HU 4YEJIOBEKA. XHMUSL B CUCTEME HayK.
Tema u BemecTtBa. PU3WYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSTHHE
BemecTB. [loHsATHE O MeTOAAaxX MO3HAHMS B XUMHH. UHCTBIE BELIECTBA U CMECH.
CriocoObl pa3zesieHust CMeceil.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJBI XUMHYECKUX
aneMeHTOB. [IpocThie U ClIOXKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckass ¢opmyna. BaleHTHOCTP aTOMOB XHUMHYECKHX JIJIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. (OTHOcHUTENbHAas aTOMHas Macca.
OTtHOocHTeNBbHAs MOJEKYISpHAs Macca. MaccoBast A0 XMMUYECKOTO JIEMEHTA B
COEJIMHEHNUU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMHUYECKUX COCIMHEHU.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHHs Macchl BEUIECTB. XMMHUYECKHe ypaBHEeHUA. Kiaccudukanus
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUS, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYOM, MpaBWiIaMu paboThl B Jab0opaTtopuu U
npuémMamMu oOpalleHus: ¢ J1abopaToOpHBIM 00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3MUecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIEHUE W KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYHM, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3ioKeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMoieiicTBre xkene3a ¢ pactBopoM conu meau (1),
U3Y4YEHUE CIOCOOOB PA3JENICHHUs] CMECEH: C MOMOILbI0 MAarHuTa, (UIbTPOBAaHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MPpoBEACHNE OUYUCTKH MTOBAPEHHOMN
CONMM, HaONIOACHHE W  ONHCAHWE  PEe3yJbTaTOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUs MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxHelue npeacTraBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — aneMeHT M mpocroe
BenlecTBo. Haxoxxaenuwe kuciaopoga B NOpupoje, (U3HUecKue M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcunpl. [lpumenenue xkucnopona. CrocoOsl
NOJIyYeHHUs] KuUclopoda B JabopaTOpuu W IPOMBIIUIEHHOCTH. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MoAU(UKALNS KHCIOPO/a.



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

Bomopon — »snemeHT uW mpoctoe BemecTtBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe U XUMHUYECKHE CBOWMCTBA, NPUMEHEHHUE, CIOCOObI
nonyuyeHus. Kucmorel u comnu.

Monsipabiii 00bEM razoB. Pac4éTsl N0 XUMUUECKUM YPABHEHUSIM.

Odusnyeckue cBoucrBa BOAbl. Boma kak pactBoputresb.  PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpHUMOCTH BELIECTB B BOJIE.
MaccoBast 107151 BelleCTBa B pacTBOpe. XUMHUUYECKUE CBOKCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B mpuposie U B XKU3HU 4YesioBeKa. KpyroBopoT BoAbl B MPUPOIE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  coyieoOpa3yroiiue  (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosneoOpazyromme. Homenknatypa oxcujoB. Dusnueckue U XUMHUECKHUE
CBOICTBA OKCUJIOB. [lomyueHnne okcuaos.

OcHoBanus. Krmaccupukauus ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHua. HoMeHknatypa ocHoBaHui. PU3MYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuU. [loyyeHre oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kuciot. Ousndeckue u
XMMHUYECKUE CBOWMCTBAa KHUCIOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

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

['eHeTnyeckas CBSI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCIUHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJYyUYEHHUE,
coOuMpaHue, pacrmo3HaBaHWE W W3YyYEHHE CBOMCTB KHCIOpOJa, HAOIOICHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
MpeKpaileHuss TopeHust (Mmokapa), O3HAKOMJICHHE C OOpa3laMu OKCHIOB U
OMMCAaHWE WX CBOMCTB, MOJy4YCHHE, COOMpaHHE, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BOJOpoaa (ropeHme), B3amMozeicTBre Bogopona ¢ okcugoMm meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BHUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIICCTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEH pPacTBOPEHHUS BEIIECTB C
pa3JIUYHOM PACTBOPUMOCTHIO, TIPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHOMN
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJECHCTBUE BOABI C METAJIAMHU
(HaTpeM ©  KaiblueM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpUAIIOB),
UCCJIEIOBAaHUE O0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJI0ICHUEe U3MEHEHHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT U IEIOYEH,



uzyuyeHue B3aumopeiictBusa okcupa menud (IlI) ¢ pacTBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeETajulaMH, pPEeakUMi HEUTPpAIN3alWH, ITOJYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHUM, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAJIBHBIX 3aJad 10 Teme «BaxHenmme KiaacChl HEOPraHWYECKHX
COEIMHEHUI.

Ilepuoguvecknii 3axkoH u Ilepumoamyeckasi cucreMa XHMHYECKHX
aemMenToB JI. WM. MenpgeneeBa. CtpoeHue aTomMoB. XHMH4YECKasi CBAA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTE/IbHbIC PEAKIIUH

[TepBble MOMBITKM KiIacCU(UKALIMM XUMUYECKUX 3JeMeHTOB. IloHsTHE O
IpyNNax CXOJHBIX 3JIEMEHTOB (LIEJIOYHBIE U IIEIOYHO3EMEIbHBIE METALIbI,
rajioreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHBIE OKCUIBI
U THUJIPOKCHU/IBI.

Ilepnognyeckuii 3akoH. Ilepuoanueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. KopoTkomepuonHas ¥ JUIMHHONEpUOAHAs  (HOpMBI
[Tepronnueckoii cucrembl xumuueckux 3nemMeHToB JI. . Menneneesa. [lepuoas
u rpynmbl. OU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIBI DJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sep. M3oTonsl. DnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI04eK aTroMoB mepBbiXx 20 XMMHYECKHX  3JIEMEHTOB
[lepnognueckorn cucremsl [[. M. MenaeneeBa. XapakTepuCTHKa XUMHUYECKOTO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoi cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paauyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYyNIIaM U IEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoanyeckoil CUCTEMbI XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
IPpaKIaHUH.

Xumnyeckasi cBs3b. KoBaneHTHass (HOJSpHAsT W HEMOJIIpHAs) CBS3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucneHus.  OKHUCIAUTEIBHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Iponiecchbl OKMCIIEHNs U BOCCTaHOBJIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3ydyeHue oOpa3lOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJCWUCTBHE
TMJIPOKCUJA LMHKA C pPAacTBOpAaMU KHUCIOT M WIEJIOYEH, MPOBEAEHUE OIBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropenue, peakiiy pa3ioKeHUs], COSTUHEHU).

Mexcnpeomemmnoie ceazu

Peanuzanuss MeXIpeAMETHBIX CBS3€M NMPU HM3YyYEHWH XMMHM B § Kiacce
OCYILECTBIISIETCSI 4Y€pe3 MCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO--HAyYHBIX



MOHSTUN, TaK U TOHATUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACNBbHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IIHKJIA.

OO1ue ecTecTBEeHHO--HAYUHbIE MOHATHS: HAYYHBIN (aKkT, TUIIOTE3a, TeOopus,
3aKOH, aHalnW3, CHUHTE3, Kilaccu(uKaus, TMEepUOJUIHOCTh, HAOIOICHNE,
OKCIIEPUMEHT, MOJISITUPOBAHKE, U3MEPEHHE, MOJICTIh, SBIICHUE.

®duszuka: Marepusi, aToM, OJEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKJIHI,
U30TOIIbI, PaJMOAKTUBHOCTh, MOJIEKYJIA, SJCKTPUUECKUN 3apsii, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHE BEINECTBA, ra3, (PM3WYEeCKHe BEITUYUHBI, €IHHUIIbI
U3MEpEHHUS, KOCMOC, TIJTaHEThI, 3BE3/1bI, COHIIE.

buomnorus: dorocunTes, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNIbl, TOPHBIE MOPOJBI,
MOJIE3HbIE UCKOIIAEMbI€, TOTLITUBO, BOAHBIE PECYPCHI.

INJIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUS ITPOI'PAMMBI 11O
XUMHUHA HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATbHI

JIM4HOCTHBIE pPE3yJbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHUs JOCTUTAIOTCS B XOJi¢ OOyYeHHsS] XUMHUU B €IUHCTBE y4eOHOU H
BOCIIUTATEILHOUN JIEATEIIbBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMU POCCUUCKUMU
COITMOKYJIBTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMH B
oOIIIeCTBE TMpaBUJIaMU U HOPMaMHU TMIOBEJEHUS U CIOCOOCTBYIOT IIpolleccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COLMAIIA3AIUN O0yYarOIINXCA.

JIM4HOCTHBIE  pPE3yNbTAaThl  OTPAXAIOT  TOTOBHOCTh  OOYYaOIIMXCS
PYKOBOJICTBOBAThCS CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHEHTAlMA U
pacuIMpeHue onbITa ACSITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTU:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LEHHOCTHOT'O OTHOUIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
W HAyyHOMY HACIEIUI0, TTOHUMAHUS 3HAUYCHUS XUMHUUYECKOM HAyKu B >KU3HU
COBPEMEHHOT0 OOILECTBA, CIIOCOOHOCTU BIAJIETh JOCTOBEPHOW HMH(pOpMalMei o
MEePEIOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPaA U OOIIIECTBA;

2) rpaskAaHCKOr0 BOCIIUTAHMUS:

MPEACTABICHUS] O COLMAJIBHBIX HOpPMax M TNpaBUJiaX MEKIUMYHOCTHBIX
OTHOIIICHUH B KOJIJIEKTHUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIEAOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM EATETLHOCTH TpU
BBITIOJIHGHUM YYEOHBIX, TMO3HABATEIBHBIX 3a/lay, BBIMOJHEHUH XUMHUYECKUX
HKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpoliecce ATOW Yy4dyeOHOM NeATeNbHOCTH, T'OTOBHOCTH



OLICHMBATh CBOE IIOBEJEHUE W IMOCTYNKM CBOMX TOBApUIUEH C MO3HULHH
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3) HeHHOCTH HAYYHOT0 MO3HAHUSI

MHUPOBO33PEHUYECKUE MPEJICTABIICHUSI O BEIIECTBE M XMMHUYECKOM peaKilni,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHM W COCTaBIIAIONIHNE
OCHOBY JUII TIOHUMAaHUsS CYIIHOCTH HAYYHOW KapTHHBI MUpA, TMPEACTABICHUS 00
OCHOBHBIX 33aKOHOMEPHOCTAX Pa3BUTHs MPUPOJBI, B3aUMOCBS3AX YEJIIOBEKA C
IPUPOIHON CPEOid, O POJIM XUMHUU B ITO3HAHUU STUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHbIE MOTHUBBI, HAIIPaBJICHHBIC HA MOJTYYEHUE HOBBIX 3HAHHUM MO
XUMHUHM, HEOOXOJIUMBIE Jii OOBSCHEHHS HaOJII0aeMbIX MPOILECCOB U SIBICHUH,
MO3HAaBaTENbHON, MH(GOPMAIIMOHHOW M YHUTATENIbCKON KYJBTYpPhl, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEJIbHOM palOThl C Y4YEOHBIMH TEKCTaMH, CIPaBOYHOU
JUTEPATYPON, JIOCTYMHBIMU TEXHUYECKUMH CpeJCTBAaMU HH(DOPMaIMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYyYEHHMIO M TO3HAHWUIO, JOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTH K  €aMOOOpa3OBaHMIO, MPOEKTHOM U  HCCIEIOBATENbCKOU
JeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4yeHUS B
JTaJIbHEHIIIEM;

4) hopMHUpPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTU »HW3HH, OTBETCTBEHHOI'O OTHOIIEHHUA K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUH U
HEIPUATUE BPETHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJIsI, HAPKOTHUKOB, KYpEHUs),
HEOOXOJMMOCTH COOMIOJICHUS] TpaBUi 0€30IacHOCTH TIpU  OOpallieHuu ¢
XUMUYECKMMHU BEIIECTBAMH B OBITY U PEaTbHOU KU3HH,

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpEC K MPaKTUUYECKOMY M3yUEHHUIO Ipodecchil U Tpyaa pa3auyHoro poja,
YBAKEHUE K TPYyILy M pe3yjibTaTaMm TPYJOBOH IEATEIBHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW 10 XUMHUH, OCO3HAHHBIA BBHIOOD
WHJUBUAYAJIBHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIeHoN npodeccuoHaIbHON eSITENHPHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTh aIalITUPOBATHCS B MPOGECCHOHAIBHON CPEJIE;

6) IK0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKH 1€JECO00pa3HOE OTHOIICHHE K MPUPOJE KaK HCTOUHHKY
YKU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MOHMMaHUE LIEHHOCTU 3[I0POBOTO U
Oe3omacHOro o0pasza JKH3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
buznyecKkoMy M TICUXHYECKOMY 3/I0pOBBIO, OCO3HAHHE IIEHHOCTH COOJIOJCHHUS
npaBuiI 0€30MMaCHOTO MOBEEHUS TTPU padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSIX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOJEH;



CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, MOJy4aeMble MPU M3YYCHHH XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEIOH, IS TOBBIIICHUS
YPOBHSI  DKOJIOTMUECKOM  KYJbTYpbl, OCO3HAHUS TJIOOAJIBHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M IMyTell HUX pelIeHUs MOCPEACTBOM METOAOB XUMUH,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIBHOM,
KOMMYHHKATUBHOW U COLMAJIBHON ITPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATDHI

B cocraBe MeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TMOHATUS (3aKOH, Teopwus,
NPUHIIUI, TUTIOTE3a, (PAKT, CUCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOe€.), KOTOPbhIE
UCIIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUE€OHBIX MpEeAMETax U IMO3BOJIAIOT Ha
OCHOBE 3HAHUN U3 3TUX MPEIMETOB (OPMHUPOBATH MPEACTABICHUE O IEIOCTHOMN
HAy4YHOW KapTHUHE MHpA, U YHUBEpCAJIbHbIC yUeOHbIE IEUCTBUS (IT03HABATEIIbHbIC,
KOMMYHUKATHUBHBIC, DPETYJSITUBHBIC), KOTOpPhIE 0O€cCIeunBarOT (QopMUpOBaAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JESITETbHOCTH.

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUYeOHbIE e CTBUS

ba3oBble 1ornyeckue aAecTBu:

YMEHUSL MCIIOJb30BATh MPUEMBI JIOTUYECKOTO MBIIUIEHUS IIPU OCBOCHHUH
3HAHUMU: PACKPBHIBATH CMBICI XUMHUYECKUX MOHSATUN (BBIACISITH UX XapaKTEPHbIC
MPU3HAKKU, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMU TOHSITHUSMH), HCIOJIb30BaTh
TOHATHS NIl OOBSICHEHUS OT/IEIBHBIX (PAKTOB M SBJICHUM, BEIOUpPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB M XMMHUUYECKHX PEaAKIUH,
yCTaHaBIMBATh MPUUMHHO-CIICJCTBEHHBIC CBA3U MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTUUECKUE PACCYXIEHUS (MHAYKTUBHBIC, ICNYKTUBHbBIC, 10 AHAJIOTUN),
JIeJIaTh BBIBOJIBI Y 3aKJIFOUCHHUS;

YMEHHE TMPUMEHATh B TMPOLECCE IMO3HAHUS TOHATUA (NIPEAMETHhIE U
MeTaIpeIMETHbIC), CHMBOJIMYECKUE (3HAKOBBIE) MOJIETH, UCIIOJIb3yEeMbIe B XUMUH,
npeoOpa3oBbIBATH IMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIC MPEICTABICHUS —
XUMHUYECKUN 3HAK (CHMMBOJ DJIEMEHTa), XuMudeckas (opMmysia W YpaBHEHHUE
XUMHUUYECKON peakly — MPU PEIICHUH Y4eOHO-TI03HABATEbHBIX 3aJ1ad, ¢ YYETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBIABISATH U XapPAKTEPU30BATH CYLICCTBECHHBIC
MPU3HAKN W3y4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUECKUX PEAKITUH,
BBIBJISITh  OOIIME  3aKOHOMEPHOCTH, MPUYHMHHO-CIEJACTBEHHBIE CBSI3M U
MPOTHUBOPEUHS B U3yUAEMbIX MPOLIECCAX U SBJICHUSX.

ba3zoBble ucciaenoBare/ibCKue 1eCTBUA:

YMEHHUE MCIOJIb30BATh IOCTABJICHHBIE BONPOCHI B KA4ECTBE HMHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAa4eCTBE OCHOBBI i (POPMUPOBAHUS THIIOTE3BI TIO
MIPOBEPKE NMPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHUM;



npuoOpeTeHne OmbiTa MO IUIAHUPOBAHUIO, OPTraHU3aldd M MPOBEICHUIO
YUYEHHUYECKUX JKCIIEPUMEHTOB, YMEHHE HaOMoJaTh 3a XOAOM IIpolecca,
CaMOCTOSITENIFHO TPOTHO3UPOBATh €r0 Pe3yibTaT, GOpMyIUpOBaTh 00OOIICHUS U
BBIBOJIBI 10 PE3YJIBTATAM IIPOBEAEHHOIO OIBITA, UCCIEIOBAHUS, COCTABIIATH OTUET
O MIPOJIEJIaHHOM padoTe.

Pabora ¢ nundopmanmeii:

yMEHHE BbIOMpaTh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HHGOPMAIUIO
Pa3IMYHBIX BUJOB U (POPM MpEACTABICHUS, MOIYyYaEMYIO U3 Pa3HbIX UCTOYHHUKOB
(Hay4HO-TIOIyJIApHAsl ~JUTEpaTypa XUMHUYECKOTO COJEp)KaHUSA, CIPABOYHBIE
nocobust, pecypcbl MHTepHETa), KPUTUYECKH OLEHUBATh IMPOTUBOPEUUBYIO U
HEJIOCTOBEPHYIO UH(POPMAITHIO;

yMEHUE NPUMEHATh Pa3ju4yHble METOJbl U 3aMpOChl MPU MOHUCKE U OTOOpE
MHGOpPMAllMd U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBIIOJHEHUS
y4eOHBIX U MO3HABATEJbHBIX 33/1a4 ONPEJIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JaCTH  MCHOJB30BaHUS  MH(GOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYpOH aKTUBHOTO MCIOJIb30BAHMS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENILHO BBIOMPATh ONTUMANIBHYIO (DOpMY MpeAcTaBIeHUs] HHPOpMALUU U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpamMmamy,
apyrumu opmMamu rpaduku 1 UX KOMOMHAIIUAMY,

YyMEHUE UCIOJIb30BaTh M AaHaJIM3UpoBaTh B Ipolecce Yy4yeOHOH U
UCCJIEI0BATENBCKOW JeATEIbHOCTH MHPOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOI'0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIEH MPUPOLHOU
Cpelbl.

KoMMyHMKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIE 1eHCTBHA:

yMEHUsl 3a/laBaTh BONPOCHI (B XoJe Auanora W (Wiau) JOUCKYCCHH) IIO
CyliectBy  oOcCyXkaaemMol  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a]a4H;

YMEHUS  NPEICTaBIATh  MOJYYEHHBIE  pE3yJbTaThl  ITO3HABATEJIBHOM
NEATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JeJlaTh MPe3eHTALUI0
PEe3yJIbTAaTOB BBHIMOJHEHHUS] XUMHUYECKOTO JKCIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
1ab0paTOpHOI pabOTHI O MCCIIEJOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

yMEHHSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
NO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IPU  PELIECHUU
BO3ZHMKAIOIIMX TpoOJieM Ha OCHOBE Yyuy€Ta OOIIMX WHTEPECOB M COTJIaCOBAHUS
no3uuui (o0cyxaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE LITYPMbI», KOOPAUHALIMS
COBMECTHBIX JCHCTBUHM, OINpEACICHHE KPUTEPUEB IO OLEHKE KayecTBa
BBITMIOJIHEHHOM paboThI U JpyTHE).

PerynsiTuBHBIC YHMBeEpCaJbHbIe Y4eOHbIe NeHCTBUA:



YMEHHUE CaMOCTOATENIBHO OIPEICIATh LEIH ACATEIbHOCTH, IUIAHUPOBATD,
OCYIIECTBISATh, KOHTPOIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpATh Hanboee 3pEeKTUBHBIE CIIOCOOBI PEIICHUsI YUECOHBIX U
MO3HABATENbHBIX 33/1a4, CaMOCTOATEIIBHO COCTABJIATh WA KOPPEKTUPOBATH
MPEIOKEHHBIM  AJITOPUTM  JIEUCTBUK TIPA  BBINIOJIHEHUM 33JaHUA C YYETOM
MOJYYEHUs] HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEHIECTBAX U PEaKIIMIX,
OLICHUBATH COOTBETCTBHUE IIOJYYECHHOIO PE3yJIbTaTa 3asBICHHOM LIEJIH, YMEHHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaracMbl€ B YCIOBUU 3aJaHUMN.

HPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIHHOTO
COJIepKaHMs, YCTAHOBJIEHHOIO JaHHOM (enepaibHOM paboyeil mporpaMMon,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMHCS HAy4YHbIE 3HAHUSA, YMEHUS U CIIOCOOBI
JNEUCTBUN, crnenupuyecKkue sl MpeAMETHOW obmactu «XUMHS», BUIbI
JNESATEIbHOCTH 10  IIOJYYEHUIO HOBOIO  3HaHWSA, €ro  HHTEPIpPETALNH,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX M HOBBIX CUTYaIIHSIX.

K xoH1y 00ydeHus B 8 ky1acce npeMETHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJIKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PacKpbIBaTh CMBICI OCHOBHBIX XHUMHWYECKUX IOHATHH: aTOM, MOJIEKYJa,
XUMUYECKUN DJIEMEHT, NPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOJAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI AaTOMHAs U
MOJIEKYJISIDHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSpPHas Macca,
MaccoBas JI0JIsl XUMUYECKOTO AJIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJl, KHCJIOTA, OCHOBAHHE, COJIb, DJIEKTPOOTPHULATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XMMHUYECKasl Peakius, KiacCU(pUKAIUS pPEaKIui: peakiuu
COCIVHEHUS, PEaKIUU pPAa3JIOKEHUS, PEAKIUU 3aMEIICHUS, PEaKIUU
00OM€Ha, 3K30- ¥ SHJOTEPMHUUYECKHE PEAKIIMH, TEII0BOU AP (DEKT peakiuu,
AIpO aTOMa, JJICKTPOHHBIM CJIOW aroma, aTOMHasi OpOWTalb, PagUycC
aToOMa, XMMHUYECKasl CBs3b, MOJISIPHAS WM HENOJIIpHAs KOBAJCHTHAs CBS3b,
WOHHAs CBSA3b, MOH, KATMOH, AaHWOH, PACTBOpP, MAaccOBas NI0Js BEIIECTBA
(IpolieHTHAs! KOHIICHTPAIUs) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKUX TOHSATHU W
MIPUMEHSATH T MTOHITHUS PHU OMIMCAHUU BEIIECTB U UX MPEBPAILICHUM;

e HCIOJBH30BaTh XHWMUYECKYIH) CHUMBOJHMKY JUIS COCTaBJICHUS (HOPMYT
BELIECCTB U YPABHEHUN XMMUYECKUX PEAKLINM;

e ONpPENEeNsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHUSX,
CTENICHb  OKHCIIEHUS  DJEMEHTOB B  OWHApPHBIX  COCAMHEHUSX,
IIPUHAJIEKHOCTh BEIIECTB K OINPEACIEHHOMY KJIACCy COCAUHEHUU I10
dbopmynam, BHUA XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W WOHHAs) B
HEOPTaHUYECKUX COEAUHEHUSX;



packpeiBath cmbicn [lepmoamueckoro 3akona JI. M. Mengeneesa:
JEMOHCTPUPOBATh TMOHUMAHUE TEPUOANYCCKON 3aBHCHMOCTH CBOWCTB
XUMHUYECKUX DJIEMEHTOB OT HMX TOJIOKEeHUs B llepmommdeckoit cucreme,
3aKOHOB COXPaHEHHUs MacChl BEIIECTB, MOCTOSHCTBAa COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YU€HHs, 3aK0OHa ABOTaJIpo;

OMMKCHIBATh M XapakTepu3oBaTh TaOmmunyto Gopmy [lepuoamueckoit
CUCTEMBbl XHMHUYECKHX OJJIEMCHTOB: pa3nyaTh TOHATHS «TJIaBHas
noarpynmna (A-rpynmna)» u «mobdouHas noarpymnmna (b-rpynmna)», manbsie u
OoJbIIME TEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabmuie «llepuoanueckass cucremMa Xxumuyeckux siaementoB . .
MenaeneeBay C YHCIOBBIMH XapaKTCPUCTUKAMH CTPOCHHUS aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB M 3apsij sijipa, o0Ilee YUCIO0 IECKTPOHOB
U pacrpeieieHue X MO0 SJIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBa,
XUMUYECKHAE peaknuu (10 YHUCIy W COCTaBy YYacCTBYIOIIUX B PEAKITUU
BEILECTB, N0 TEIUIOBOMY 3D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPIKIasi ONMMCAHNE MPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUMN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;

MIPOTHO3WPOBATh CBOWCTBA BEIIIECTB B 3aBUCUMOCTH OT WX Ka4eCTBEHHOTO
COCTaBa, BO3MOXKHOCTH TIPOTCKAHUS XUMHUYECKUX TIPEBpAlIEHUN B
Pa3IUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »JJIeMEeHTa 10 Gdopmyie
COCIMHEHHS, MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSTH OCHOBHBIE OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTeMaTH3aIllio, Kiaccu(uKaimio,
BBISIBJICHUE TPUYUHHO--CIICCTBEHHBIX CBS3CH — I M3YUYEHUS CBOMCTB
BCIIECTB M XHWMHYECKHX pEaKIUi, ECTECCTBEHHO-HAYYHbIC METOJIbI
MO3HAHUSI — HaAOJIOJICHHE, W3MEpPEHHe, MOJCIUPOBAHHUE, SKCIEPUMEHT
(peaJibHBIN U MBICIICHHBIN );

CIeoOBaTh  NpaBWIaM  TOJIb30BAHUSA  XHUMHYECKOM  TOCYJIONM U
7a00paTOpHBIM  O0OpYJOBaHMEM, a TakKXKe IMpaBWIaM OOpaIlCHUS C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMH II0 BBIMOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOJMYYEHUI0O U COOMpAHUIO
ra3zoo0pa3HpIX BEMIeCTB (BOJOpOJAa M KHUCIOPOJAA), MPHUTOTOBICHHUIO
PAaCTBOPOB C OMNPEAECIEHHON MacCOBOM JOJ€W paCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh M MPOBOAUTH  XMUMHYECKHE  HKCIEPUMEHTHI  TIO0



pacro3HaBaHHUIO PACTBOPOB IIEJIOUEH W KUCIIOT C MIOMOIIBIO MHIUKATOPOB
(;makmyc, herondTarenH, METHIIOPAHXK U APYTHE).

K xoHiy 00ydenus B 9 kJjiacce rnpeaMeTHbIe pe3yJibTaThl HA 0A30BOM YpOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XHUMHUYECKHUX NOHATHUWA: XWMHUYECKHM
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHWOH, NPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULATEIBLHOCTh, CTEIIECHb
OKHUCJICHHS, XUMUYECKasl peaKIlusi, XUMUYecKas CBs3b, TEIUIOBOU 3PdeKT
peakiuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, AJEKTPOJUTHYECKAS] IUCCOLUUALMS, PEaKUUd HOHHOTO
oOMEHa, Karaau3aTop, XHMHUYECKOE paBHOBecHE, OOpaTUMble U
HEOOpaTUMBbIE pEaKLMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEINIb,  OKHCIEHWE U  BOCCTAaHOBJICHUE,
aIIOTpoNus, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAsl, MOHHAf,
METajuInYecKasi), KpHUCTAJUIMYECKass pemETKa, KOppo3us METALJIOB,
CIUIaBbl, CKOPOCTh XHMHYECKOM PEAKUHH, MPEAETbHO JIOMyCTUMAas
xoHueHTpaus [1/IK Bemecrna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMUMHUYECKHUX IIOHATHH U
IIPUMEHSATH 3T ITOHTHUS IIPU OIIMCAHUU BEIIECTB U UX IPEBPALLCHUM;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJI COCTaBJIeHUS (OpMyT
BEIIECTB U YPABHCHUN XMMHUYECKUX PEAKIUN;

ONPEAEIATh BAJICHTHOCTh U CTEIIEHb OKUCIICHUSI XUMUYECKUX DJIEMEHTOB B
COCOVMHEHUSAX pA3JIMYHOIO COCTaBa, IPUHAIJIEKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opMmysaMm, BHI XUMHUYECKOU
CBsI3W (KOBaJ€HTHAs, WOHHAS, METAJUIMYEeCKas) B HEOPraHUYECKUX
COEJIMHEHHUSX, 3apsijl MOHA MO0 XUMHUYECKOH (QopMylie, XapakTep Cpelbl B
BOJIHBIX PAacCTBOPAax HEOPraHUYECKUX COCAMHEHUM, TUI KPUCTAUIMYECKON
PELIETKH KOHKPETHOIO BEILIECTBA,

packpsiBath cMmbica Ilepuonmueckoro 3akona J[. WM. MennpeneeBa wu
JIEMOHCTPUPOBATh €r0 IMOHUMAHMWE: ONHUCHIBATH U XapaKTePU30BaTh
Tabnuynyto popmy Ilepuoamdeckoi CUCTEMbl XHMHUYECKUX DJIEMEHTOB:
paznuyaTh TOHSATUSA «rjaBHasg moarpymma (A-Tpynma)y U «mobodHas
noarpynma (b-rpynma)», maneie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCS B TNEPUOJUYECKON Taldiuie, ¢
YUCJIOBBIMM  XApPAaKTEPUCTHUKAMU  CTPOCHHUSI  aTOMOB  XMMHYECKHX
AJIIEMEHTOB (COCTaB M 3apsii sapa, oOIee YHCIO JJIEKTPOHOB U
pacnpeneneHue WX TI0 DJEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIHe
3aKOHOMEPHOCTHA B U3MEHEHUU CBOMCTB 3JIEMEHTOB M UX COCAUHECHUU B



mpeesiax MaJlbIX MEePUOIOB U TJIABHBIX TMOJTPYII C YYETOM CTPOSHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUUYECKUE 3JIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIECTB, MO TEIJIOBOMY 3(P(HEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATH) OOIMME U CHEIU(PUICCKUE XHUMHYCCKUE
CBOMCTBAa TPOCTHIX M CIOXHBIX BEIIECTB, MOJITBEpPX Aasi OINHUCAHUE
OpUMEPAMH MOJIEKYJISIDHBIX U HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIIii;

COCTABJISITH YPaBHEHUS JJEKTPOJUTUYECKON JHMCCOLMALUU  KHUCIIOT,
LIEI0YEH U COJIEH, ITOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKINA HOHHOTO
oOMEHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIOMUX CYIIECTBOBAHUE
TF€HETUYECKOM CBSI3U MEXKIY BEUIECTBAMU PA3JIUYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKUUn
MOCPEJICTBOM COCTABIICHHSI SJIEKTPOHHOTO OajaHCca 3THX PeaKUuid;
IIPOTHO3UPOBAaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTEKAHUSI XMMUYECKHX TMPEBpPALIEHUNH B Pa3IUYHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCHUTEJIbHYIO MOJEKYJSIPHYIO W MOJISIPHYIO  MacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrOo »3JIeMEeHTa 10 (dopmyie
COEJIMHEHHUs, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

cCOONIOaTh  MpaBUjia  TOJB30BAHUS  XMMHUYECKOW  TMOCYyJAOW U
Ja00paToOpHBIM  O0OPYJIOBaHMEM, a TaKXe TNpaBuiia oOpalieHust ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHUSIMU TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJIYYEHUI0O U COOMpAHUIO
ra3o00pa3HbIX BEIIEeCTB (AMMHAKa U YTIIEKUCIIOTO Tra3a);

MPOBOAUTL  PEaKIuy, TOJATBEP)KIAIOIINE  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATh OMBITHBIM MyTEM XJIOpUJI-, OpOMU/I-,
uonua-, kapbonar-, ¢ocdar-, cuiamkar-, cyibdar-, TUAPOKCH]I-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PacTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MIPUMEHSITh OCHOBHBIC OIEpAllMM MBICIUTEIBHON JAEATEbHOCTU — aHaJU3
U CHHTE3, CpaBHEHHUE, OO0OOIIEHHE, CHUCTEMATU3AIlMI0, BBISBICHUE
MPUYUHHO-CJIEACTBEHHBIX CBSI3€M — i1 U3y4YE€HUS CBOWMCTB BEIECTB U
XUMUYECKUX PEaKlUid, €CTeCTBEHHO-HAyYHBbIC METOJbl TO3HAHUS —
HaOIOICHUE, M3MEpPEHNe, MOJCIUPOBAHUE, DKCIICPUMEHT (pEalbHBIA H
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

Kosun4vecTBO 4acoB JJIeKTPOHHbIE
HanmMmenoBanue
Ne (ungposbie)
pa3iesioB U TeM KonrTpoabsubie  IIpakTuyeckue
n/n Bcero o0pa3oBaTejibHbIE
MPOrpamMMbl paéoThI padoThbI
pecypchl
Pa3znea 1. IlepBoHayanbHble XUMHYECKHE TIOHATHUS
XUMHS — BaKHas
00J1aCcTh
11 €CTECTBO3HAHUSA U 5 5 bubmuorexa [JOK
' IPaKTUYECKOM https://m.edso00.ru/7f41837¢c
EATENLHOCTH
yenoBeKa
BemectBa u
1.2 XUMHUYECKUE 15 1 bubmorexa [TOK
' https://m.edso00.ru/7f41837c
peakIuu
Wroro mo pazneny 20

Paznen 2. BaxHeiilne npeacTaBuTeId HEOPraHUYeCKUX BellleCTB

Boznyx. Kucnopoa.

bu6mmoreka [IOK
2.1 IT
OHATHE 00 6 https://m.edsoo.ru/7f41837c
OKCHOaX
Bonopon.Ilonsitue o bubnuoreka [IOK
2.2 8 1
KHCJIOTaX U COJISIX https://m.edsoo.ru/7f41837c
Bona. PactBopsl. Bt 10K
noOImoTeEKa
2.3 IT 5 1 1
OHATHE 00 https://m.edsoo.ru/7f41837c
OCHOBaHHUSIX
OCHOBHBIE KIaCChI
24 HEOPraHUYECKUX 11 1 1 bubmaorexa [IOK
' P 8 https://m.edsoo.ru/7f41837¢c
COEIUHEHNH
Hroro mo pasneny 30

Pazpnen 3. Ilepnonnyeckuii 3axkon u [lepuoguyeckas cucreMa xumuieckux 3j1emenTon /1. U.
MenpeneeBa. CTpoeHue aToM0B. XUMU4YeCKasl CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIMU

3.1

ITepuoanueckuit
3aKOH U
Ilepuoauueckas
cucreMa
XUMHUYECKHUX
snemenTos /I. W.
Meupene-eBa.
Ctpoenue aToma

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837c

3.2

XUMHYECKasA CBIA3b.
OKHUCITUTENBHO-
BOCCTAHOBUTEIbHBIE

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c



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

peakuuu
bu6mmoreka [IOK
Hroro no pasnexy 15 https://m.eds00.ru/7f41837¢
Pe3epBHOE Bpemst 3 bubmmorexa [JOK
P P https://m.eds00.ru/7f41837¢
OBIIEE KOJIMYECTBO
YACOB I1O 68 4 5
ITPOI'PAMME
INOYPOYHOE IIVTAHUPOBAHME
N KosnyecTBO 4acoB JJIeKTPOHHbIE
- uudpoBbIe
n/ Tema ypoka Bcer = Koutpoabubl  IIpakTudeckn
oOpa3oBaTejibHbIE
n 0 e padoThl e padoThbl
pecypcsbl
[Ipenmer xumun. Ponb
N — bu6mmoreka [IOK
1 https://m.edsoo.ru/ff0d210
yenoBeka. Tena u c
BEILECTBA N
Ilonsarue o MeTomax bubmorexa LOK
1 https://m.edsoo.ru/ff0d227
IIO3HAHUA B XUMUU e
[IpakTuyeckas padora
Ne 1 «ITpaBuna paboTsl B
nabopaTtopuu U MpUEMBI bubmorexa HOK
P 1 1 https://m.edsoo.ru/ff0d23d
oOparteHus ¢ c
1a00paTOPHBIM -
000pyI0BaHUEM
HucTeie BelecTsa u bu6mmoreka [IOK
cmecu. CriocoObl 1 https://m.edsoo.ru/ff0d26c
paszeneHus cMecei a
[TpakTnueckas pabota
Ne 2 «Pasnenenne bubmuorexa [JOK
cMmeceil (Ha mpumMepe 1 1 https://m.edsoo.ru/ff0d28c
OUYHCTKHU TTOBapEHHOM 8
COJIN)»
bu6mmorexa [IOK
ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/ff0d2a6
c
XUMHUYECKHE FJICMEHTEHL. bubmuorexa [JOK
3HaKku (CHMBOJIBI) 1 https://m.edsoo.ru/ff0d2be
XUMUYECKHUX JIEMEHTOB 8
[Ipocteie u cnoxHbIE 1 bubnuoreka [IOK
BEIIeCTBA https://m.edsoo.ru/ff0d2a6



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
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https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c

c

ATOMHO-MOJIEKYJISIPHOE

bubmuoreka [JOK

9 https://m.edsoo.ru/ff0d2d5
yUYCHHUE 0
3aKOH MMOCTOSTHCTBA
CcOCTaBa BEIIECTB. bubmuorexa [JOK

10 Xumuueckasi hopMmyia. https://m.edsoo.ru/ff0d2ea
BanenTHOCTE aTOMOB e
XUMHUYECKHX 3JICMCHTOB
OTtHocuTeabHas
aTOMHas Macca. bubmorexa [JOK

11 https://m.edsoo.ru/ff0d323
OtHOcHUTENbHAS c
MOJIEKYJISIpHAst Macca
MaccoBas o bu6mmoreka [IOK

12 XHMHYECKOT0 dJIEMEHTA https://m.edsoo.ru/ff0d350
B COCJIMHCHUH c
KoaunuecTBo BemiecTra. bubmorexa [JOK

13 https://m.edsoo.ru/ff0d523
Monb. MonsipHas macca 0
du3nyeckue u bu6mmoreka [JOK

14 XUMHYECKHE SIBJICHHUS. https://m.edsoo.ru/ff0d37f
XuMHYECKash PeaKIus a
[Ipu3naku u ycinoBust bubnuoreka [IOK

15 IIPOTEKaHUs https://m.edsoo.ru/ff0d3al
XMMHYECKUX PEaKinii 6
3aKOH COXpaHEHUs bubnuorexa [JOK

16 MacChI BEIIECTB. https://m.edsoo.ru/ff0d3b8
XUMHUUECKHE yPABHEHUS 8
Brerancnenus
KOJIMYECTBA, MACCHI bu6mmoreka [IOK

17 BeIIECTBA IO https://m.edsoo.ru/ff0d570
yPaBHEHHAM 8
XUMUYECKHUX PEaKLUN
Knaccudukanus
XUMHYECKUX PEaKUi bubnuotexa [JOK

18 (coemuHeHus, https://m.edsoo.ru/ff0d3f3
pasnoKeHus, 4
3aMeIleHusl, 0OMeHa)
M. B. JJoMOHOCOB —
Y4EHBIN- bubnnoreka [HJOK

19 SHIUKJIOTIEUCT. https://m.edsoo.ru/ff0d40c
0O6001eHue 1 4
cUCTeMaTH3alus 3HaHUH
KontponbHas padora bubnuoreka [IOK

20 Nel mo Teme «BemecTBa https://m.edsoo.ru/ff0d429

U XUMHUYCCKUEC pCaKIIN»

0



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290

Bo3sngyx — cMech rasos.
CocraB Bo3ayxa.

bu6mmoreka [IOK

21 Kucnopon — snement u https://m.edsoo.ru/ff0d448
[IPOCTOE BEIIECTBO. €
O30H
®dusnyeckue u
XHMHYECKHUE CBOMCTBA bubmuorexa [JOK
22 KHCIIOpO/Jia (peakiuu https://m.edsoo.ru/ff0d461
OKHUCJICHUS, TOPEHUE). 4
[TonsiTue 06 okcumax
Crioco0bI morydeHus
KHCJIOPO/JIa B bubnnoreka [HOK
23 naboparopuu u https://m.edsoo.ru/ff0d497
MPOMBIIIICHHOCTH. a
[IpumeneHue KucIopoia
TemnoBoit a3 et
XUMUYECKON PEAKLINH,
ITOHSTHE O bu6mmoreka [IOK
24 TEPMOXUMHYECKOM https://m.edsoo.ru/ff0d479
YpaBHEHUHU, IK30- U 0
SHIOTEPMHUYECKHUX
peaKIMIX
Tonnuso (He(Th, yroib
U METaH). 3arps3HeHue bubmorexa [JOK
25 https://m.edsoo.ru/ff0d4c4
BO3/yXa, CIIOCOOBI €ro a
MPEIOTBPAIIICHHS
[IpakTuyeckas padora
Ne 3 mo Teme bu6mmoreka [JOK
26 «ITomyuenue u https://m.edsoo.ru/ff0d4ae
coOupaHue KICIOpOoaa, 2
W3Y4YEHHE €r0 CBOMCTBY»
Bonopon — anemeHT u bubmuorexa [JOK
27 MIPOCTOE BEIIECTRO. https://m.edsoo.ru/ff0d4dd
Haxosenue B mpupoie 0
duznveckue u
XUMHYECKHE CBOMCTBA bubmorexa [IOK
28 https://m.edsoo.ru/ff0d4dd
Bojopoa. [Ipumenenue 0
BOJIOpOJA
[TonsiTHE O KUCTOTAX U bubmorexa [JOK
29 https://m.edsoo.ru/ff0d50d
COJISIX 2
Crioco0bI MoTy4eHUs bubnnoreka [HOK
30 BOJIOpPOJa B https://m.edsoo.ru/ff0d4dd
n1aboparopuu 0
[IpakTuueckas pabota bubmorexa HOK
31 https://m.edsoo.ru/ff0d4f4

Ne 4 1o Teme

2
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«lomyuenue u
cobupaHue BO10po/a,
W3y4YEHUE Er0 CBOMCTB)

MomnsipHblii 00BEM

bu6mmoreka [IOK

32 https://m.edsoo.ru/ff0d542
razoB. 3aKOH ABOrajpo o
Brruucnenus o0béma,
KOJINYECTBA BEIIECTBA bubmuoreka [JOK
33 rasa o €ro U3BECTHOMY https://m.edsoo.ru/ff0d55a
KOJINYECTBY BEILECTBA 0
WA 00bEMY
Brruucnenus o00EM0B
ra3oB 10 YPaBHEHUIO bubnnorexa [JOK
34 pEeaKIMKi Ha OCHOBE https://m.edsoo.ru/ff0d570
3aKOHA 00BEMHBIX 8
OTHOIIICHU ra30B
Pusnyeckue u bubmmorexa [IOK
35 XUMHUYECKHUE CBOKCTBA https://m.edsoo.ru/ff0d587
BOJbI a
CocTaB OCHOBaHUH. bu6mmoreka [IOK
36 [TonsiTue 06 https://m.edsoo.ru/ff0d59e
UHIMKaTOpax 2
Bopa xak pacTBOpuUTENb.
Hackiennbie u
HEHACBIIIIEHHbIE bubmorexa HOK
37 https://m.edsoo.ru/ff0d5b4
pacTBOpbl. MaccoBas 0
JIOJIsl BEILIECTBA B
pacTBope
[IpakTuyeckas padbora
No 5 o Teme
«IIpurorosienue
bu6mmoreka [IOK
38 paCTBOp(,)_B © . https://m.edsoo.ru/ff0d5eb
onpeneaeHHON a
MaccoBOM JoJei
PpacTBOPEHHOTO
BEIIIECTBA»
KonTponsHas padora bubnnorexka [JOK
39 No2 no teme «Kucnopoz. https://m.edsoo.ru/ff0d634
Boxopox. Boxa» 2
OKCH/IBI: COCTaB, bu6mmorexa [IOK
40 KJaccupukanus, https://m.edsoo.ru/ff0d664
HOMEHKJIaTypa €
[Tonydenue u
XUMHYECKHUE CBOMCTBA bubmorexa [IOK
41 https://m.edsoo.ru/ff0d664

KHCIIOTHBIX, OCHOBHBIX U
aM(pOTEpPHBIX OKCHJIOB

€



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

OcHOBaHUS: COCTaB,

bu6mmoreka [IOK

42 KJaccupukanus, https://m.edsoo.ru/ff0d67c
HOMEHKJIaTypa a
[Tonyuenue u bubnmoreka [JOK

43 XUMHUYECKHUE CBOIICTBA https://m.edsoo.ru/ff0d67c
OCHOBaHUH a
Kucnotsl: cocras, bubmuorexa [JOK

44 Kiaccudukanus, https://m.edsoo.ru/ff0dfee
HOMEHKJIaTypa 2
[lonyuenue u bubmumoreka [IOK

45 XUMHUYECKHUE CBOICTBA https://m.edsoo.ru/ffOdfee
KHUCJIOT 2
Coiu (cpenaue):
HOMGH(KJII)aT a )cnoco61)1 Bubmorexa ITOK

46 ypa, https://m.edso00.ru/00ad94
MOJTyYeHUs, XUMUYECKUE 74
CBOMCTBA -
[IpakTuyeckas pabora
Ne 6. Pemenue
AKCTIEPUMEHTAIIbHBIX bubnnoreka [HOK

47 3a/7a4 [0 TEME https://m.edsoo.ru/00ad9b
«OCHOBHBIE KI1aCCHI 7c
HEOPraHUYECKHUX
COETUHEHUI)
I'eneTnueckast cBA3L
MY KIACCAMH bu6mmoreka [JOK

48 Y https://m.edsoo.ru/00ad9a
HEOPTaHUYECKUX 50
COeIMHEHUU T

bu6mmoreka [IOK

O06o0061IEHNE U

49 B . https://m.edsoo.ru/00ad9c
cUCTEMATH3aIUs 3HAHUN b2
KonTtponbHnas padora
Ne3 o teme "OCHOBHEBIE bubmaorexa [JOK

50 ) https://m.edsoo.ru/00ad9e
KJIACCHI HEOPTAHUIECKUX 13
coenquHeHni" T
[TepBbie MOMBITKH
Kiaccuukanum bubnmoreka [JOK

51 XUMHAYECKUX DIIEMEHTOB. https://m.edsoo.ru/00adoff
ITonsTHE O rpynmax a
CXOJIHBIX DJIEMEHTOB
[lepronnueckuii 3aKOH U
[Tepuoanueckast bubmuoreka [IOK

52 CHUCTEMA XUMHYECKUX https://m.edsoo.ru/00ada5
snemenTos /1. U. 2c
Meunneneena

53 [lepuonasl, rpymnisl, bubnuoreka [IOK

MOJATPYIIIbI

https://m.edsoo.ru/00ada5
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https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

2c

Crpoenue aToMOB.

bu6mmoreka [IOK

o4 CocraB aTOMHBIX sJIEP. https://m.edsoo.ru/00ada3
H30TOmBI 42
CTpoeHue MEKTPOHHBIX
000JI09eK aTOMOB
bu6mmoreka [IOK
3JIEMEHTOB
95 . https://m.edsoo.ru/00ada6
[Iepnonnueckoit be
cucremsl JI. U. o
Meupeneena
XapakTepucruka
XHMHYECKOT0 3JIEMEHTa
bubmuorexa [JOK
T10 €ro MOJIOKEHUIO B
56 . https://m.edsoo.ru/00ada8
[Iepnoanueckoit 24
cucreme /1. . T
MenneneeBa
3HaueHue
[Iepnoanueckoro 3akoHa
bubmuorexa [JOK
JUTSL pa3BUTHUS HAYKH U
57 https://m.edsoo.ru/00ada9
npaxktuku. . W. 6e
MeHieneeB — y4€HbIN, T
Melaror v rpaKJ1anuH
DIEeKTPOOTPULIATETEHOC bubnnoreka [JOK
58 Th aTOMOB XMMHYECKUX https://m.edsoo.ru/00adaab
3JIEMEHTOB 8
bu6mmoreka [IOK
Nonnas xumuueckas
59 https://m.edsoo.ru/00adac3
CBSI3b
4
bu6mmoreka [JOK
KoBasienTHas nonsipHas
60 https://m.edsoo.ru/00adaab
XHUMHYECKasl CBS3b 8
KoBanentHas bu6mmoreka [IOK
61 HETOJISIpHAs https://m.edsoo.ru/00adaab
XHMHYECKasl CBS3b 9
bu6mmorexa [IOK
62 CreneHb OKUCICHUS https://m.edsoo.ru/00adae2
8
OKHCITUTEITBHO- bubmuorexa [JOK
63 BOCCTAaHOBUTEIbHBIC https://m.edsoo.ru/00adb0
peakunun 76
bubmuorexa [JOK
OxucnuTenn u
64 https://m.edsoo.ru/00adb0
BOCCTAaHOBUTEIHN
76
KontponbHas padora
bu6mmoreka [IOK
Ne4 1o reme «Ctpoenue
65 https://m.edsoo.ru/00adb4

aToMa. XUMHUYecKas
CBSI3b)»

86



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486

Pe3zepBHbIil ypoK. bubnnoreka [HOK
66 O0o061IeH e U 1 https://m.edsoo.ru/00adb3
cucTeMaTu3aIus 3HaHui 3c
Pe3epBHBIT ypOK. bubmuoreka [JOK
67 O0o061IeHNE U 1 https://m.edsoo.ru/00ad9c
cucTeMaTu3aIus 3HaHui b2
Pe3epBHBIit ypOK. bubmuorexa [JOK
68 O06001menue u 1 https://m.edsoo.ru/ff0d61c
cHCTeMaTH3aIMsl 3HAHUI 6
OBHIEE KOJIMYECTBO 68 4 6
YACOB I10 ITPOTPAMME

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOILIECCA
OBSA3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

» Xumus, 8 kiacc/ 'adpuensn O.C., Octpoymon U.I'., CnankoB C.A., AKIMOHEpHOE
obuiectBo «M3narenscTBo «lIpocBemienne»

» Xumus, 9 knacc/ 'abpuensua O.C., OctpoymoB WU.I'., CnagkoB C.A., AKIIMOHEPHOE
obmectBo «M3natenbetBo «IIpocBenienner
tabnuipl: [lepuoanueckas cucrema xumuueckux snemeHTos .M. MenaeneeBa, Tabnuia

paCcTBOPpUMOCTH, BHGKTpOXI/IMI/I‘ICCKI/Iﬁ PAd HAIIPSPKCHUA MCTAJIJIOB

METOINYECKHUE MATEPHUAJIBI IS YYUTEJIA

Xumud. JIMgakTHYeCKud MaTepuall.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://resh.edu.ru/subject/29/
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