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INOACHUTEJIBHASA 3AIIMCKA

[IporpamMma 1Mo XMMHUU Ha YpPOBHE OCHOBHOTO OOIIEero oOpa3oBaHHs COCTaBJ€Ha Ha
OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOEHHS OCHOBHOM 0O0pa30BaTeIbHON MPOTrpaMMBI
OCHOBHOTO o0miero oOpazoBanusi, npeactaBieHHBIXx B ®I'OC OOO, a Takke Ha OCHOBE
denepanbHOil paboueil MpPOrpaMMbl BOCHHUTAHUS W C YYETOM KOHIIETIIMHU MPENoJaBaHUs
yueOHOTO0 npenMeTa «XuMus» B 00pa30BaTeNIbHBIX opranu3anusx Poccuiickoit dexepamum.

[TporpamMa mo XuMmMuM Ja€T NpeACTaBICHUE O LesaX, oOmedl crpareruun oOydeHus,
BOCIIUTaHUSI M Pa3BUTUA OOYYAIOLIUXCA CPEACTBAMHM y4yeOHOro IpeAMeTa, yCTaHaBJIMBAET
o0s13aTesIbHOE MPEAMETHOE COJIepKaHue, MpelyCMaTpUBaeT paclpeesieHue ero mo Kiaccam u
CTPYKTYpUPOBAHME 110 pa3jesiaM U TEMaM IPOrpaMMbl 110 XUMHUH, ONPEAEISAET KOJIUYECTBEHHbIE
U KaueCTBEHHBbIE XapaKTEPUCTUKH COJEP’KAHUS, PEKOMEHIYEMYIO IIOCIEI0BAaTEIbHOCTh
U3YyYEHHs] XUMHUH C YYETOM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JOIMKH y4eOHOIo
npoliecca, BO3pacTHbIX 0COOEHHOCTEH 00yJaroImuxcsl, OnpeensieT BO3MOXKHOCTH IpeaMeTa Juis
peanu3anyy TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelIbHOM MPOrpamMMbl Ha
YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHus, a TaK)Ke TPEOOBaHMIA K pe3yabTaTaM 00ydeHUS XUMUU
Ha YpOBHE Lened H3ydyeHUs MpeaMeTa U OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEJIBbHOM
JEeSITeIbHOCTH 00yUaroIIerocs o OCBOCHUIO YYEOHOT0 COEPKaHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM i1 (POpMHPOBAHUS MUPOBO33pEHUS 00y4aroLerocs, ero
NPEICTaBICHUN O MAaTePHAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMHUECH
IPECTaBICHUS O B3aMMOIIPEBPAIICHUAX SHEPTUU U 00 BOJIIOLUM BEILECTB B MIPUPOJIE, O MYTAX
pelieHuss I00aJbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHS 4YEIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U KOJIOTUIECKON 0€301acHOCTH, MPOOIIeM 31paBOOXPAHEHUSI.

N3ydenune xumuu:

CHOCOOCTBYET peanu3al BO3MOXHOCTEM M camMopa3BUTHs U (OpPMHUPOBAHUS
KYJBTYpPBI JINYHOCTH, €€ 0011el U PYyHKIMOHAIBHOM IPaMOTHOCTH;

BHOCHUT BKJIJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPYECKHX CIIOCOOHOCTEH 00yJaromIuxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOM  NIeATeNbHOCTH, OKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM HKHM3HM, TaK M B
npodeccuoHaIbHOMN J1eTeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIS11a HA €UHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TalloM B (POPMHUPOBAHUU
€CTeCTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroIuXcs;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAayYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHuE
o0ydJaronuxcs.

JlaHHble HampaBieHHs B OOYyYEHMHM XUMHHM O0ECIeYMBAIOTCS CHelM(UKON colepkKaHus
y4eOHOTro TpeaMeTa, KOTOPBIM sBISETCS NeJarornyeckd aJanTHPOBAHHBIM OTPaKeHHEM
0a30BOI HAyKN XMMUHU Ha ONPEEIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOIro 001Iero o0pa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHUE
00y4aroIKUMHUCs CUCTEMbI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MIOHATUN OPTraHUYECKOW XUMUH.

CrtpykTypa copep:kaHMsl MPOTpaMMbl MO XMUMHHU C(OpPMHUpPOBaHA HA OCHOBE CHCTEMHOTI'O
nonxona k e€ mzydenuro. CopepiaHue CKJIQJbIBAETCSI U3 CHUCTEMBbl MOHATUH O XUMHUYECKOM
BJIEMEHTE M BEIIECTBE M CHUCTEMBl MOHATUH O XMMHUYECKOH peakiuu. O0e 3TH CHCTEMbI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHLUIY IOCIEAOBATEIBHOIO PAa3BUTUS 3HAHUN Ha OCHOBE
TEOPETUYECKHUX MPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa J[. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMMY;



— YUYEHHS O CTPOEHUH aToMa U XMMUYECKOH CBS3H;

— MPECTaBICHUH 00 IEKTPOIUTUIECKOM TUCCOIMALIMY BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHMS PACCMAaTPUBAIOTCA HA OCHOBE SMIIMPHUYECKH ITOJYYEHHBIX H
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCIIEOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBIMOJIHASL (DYHKIMU OOBACHEHHS] W TMPOTHO3MPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJTYYEHHs U3ydaeMbIX BEILECTB.

OcBoeHHe MPOrpaMMbl IO XHUMHUHU CIOCOOCTBYET (HDOPMHUPOBAHHIO TNPEACTABICHUS O
XMMHUYECKOM COCTAaBJSIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUSI K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yduenue xumuun
OPOUCXOMUT C TPHUBJICYCHHWEM 3HAHUM M3 paHee M3YYCHHBIX YUYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjace.

[Tpu u3yyeHNr XUMUU IPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HAyKH Kak
00J1acTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITETbHOCTH YeJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJIBTYpHL. 3ajaya yueOHOTO MpeaMeTa COCTOMT B (pOPMHPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUH — BaXHEUIHMX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETHYECKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHUH MHUPOBO33PEHUYECKOTO XapakTepa, SA3bIka HayKH, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS MPU U3YYEHUU BEUIECTB U XUMUYECKUX PEaKIuil, B
(GOpMUPOBAHMM M DPA3BUTHUM I[IO3HABATEIbHBIX YMEHUH M HUX NPUMEHEHUHM B Yy4yeOHO-
MIO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKON 1€ATEIbHOCTH, OCBOEHUH TPaBUJl OE30M1aCHOTO
oOpallieHus ¢ BEIIeCTBAMU B TOBCEIHEBHOM JKHU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpOBHE OCHOBHOI'O O0IIEro 0oO0pa3oBaHMs Ba)KHOE 3HAUYCHUE
PUOOPENTH TaKUEe LIETH, KaK:

— (bopMupoBaHUE WHTEILICKTYATbHO PA3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BAHHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATUIO PEIIEHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KHU3HU;

— HANpaBJICHHOCTh OOYYEHHsS Ha CHUCTEMAaTHYECKOe IpUOOLIEHHE OO0Yy4aroIUXCcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAy4HbIM  MeETOJaM  IO3HaHUS,
(opMHPYIOLIMM MOTHUBALIMIO U pa3BUTHE CIOCOOHOCTEHN K XUMUU;

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYaIOLIUMMCS OIbITa
pa3HoOOpa3HOW AESTENbHOCTH, MO3HAHUSA M CaMOIIO3HAHMSI, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESTEIbHOCTH;

— (hopmupoBanue o61el QyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
quciae YMEHMH OOBSCHATH U OLICHHWBATh SIBIEHUS OKPY’KAIOIIEr0 MHUpA, MCIOJbB3Ys 3HaHHUS U
OMBIT, TOJYYEHHbIE IPU H3YYEHUH XUMHUHU, TNPUMEHATh HMX IMpPU pELIeHUH MpoljeM B
ITOBCEJHEBHOM KU3HU U TPYJAOBOU 1E€ATEIBHOCTH;

— (popMupoBaHue y 00ydaromuxcs T'yMaHUCTHYECKUX OTHOUIEHUH, TOHUMaHMsI IEHHOCTH
XUMHUYECKHX 3HAHUU JUI BBIPAOOTKU SKOJIOTMYECKH 11eJ1eCOO0pa3HOro MoBeJIeHHsI B OBITY H
TPYAOBOM JEATEIIBHOCTH B LEJSAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXAIOIIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOGHHsS OOIEYETOBEYECKHX IEHHOCTEH, 'OTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis U HaNpPaBICHHOCTH JlalbHEeHIero ooyyeHusl.

OO61iee yuCiIO YacoB, OTBEAEHHBIX I M3yYEHUS XMMHH Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, coctaisieT 136 yacoB: B § kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
4acoB (2 4aca B HEJIETIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YellOBeKa. XUMHUsA B cuUcTeMe Hayk. Tema u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperarHoe cocrossHue BeuiecTB. [loHsTue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CriocoObl pa3/ieieHus: CMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKHE diIeMEHThl. CHUMBOJIBI XUMHUYECKUX JIIEMEHTOB.
[IpocThie u clloKHBIE BEelIecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckass ¢opmyna. BaleHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCHUTEIbHAsT MOJIEKYJIIpHAast
Macca. MaccoBasi 10Ji1 XUMHYECKOI0 JIEMEHTA B COSMHEHHH.

KonuuectBo BemectBa. Monb. MomnsipHas macca. B3anMocBs3b KoJIM4YecTBa, MAacchl U
quciIa CTPYKTYPHBIX €AMHUI] BemecTBa. PacuéTel mo ¢popmynaM XUMUYECKUX COSTUHEHHH.

O®usnyeckue M XUMHUYECKHUE SIBICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIECTB. XUMUUeckue ypaBHeHHs. Kinaccudukanms XUMUYECKUX peakiuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKCnepumeHm:

3HAKOMCTBO C XHMHUYECKOW MOCYIOH, NMpaBWIaMu Pa0dOTHI B J1a0OpaToOpuu M NMpHEMaMU
oOpaiieHusi ¢ 1abOpaTOpHBIM O0OPYIOBAaHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoAeHne pu3nyeckux (IJIaBIeHNE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUs BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEJHOI MPOBOJIOKH, B3aUMOJECICTBHE Mea ¢ KUCIOTOM) SABICHU, Ha0t01eHue
W ONHWCAaHWE TMPU3HAKOB TMPOTEKAHHWA XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHUAOM Oapus, paznoxkenue ruapokcunaa menu (1) mpu
HarpeBaHWU, B3auMOJCHCTBUE Keje3a ¢ pactBopoM conu Mmenu (ll), usydenuwe crmocoOoB
paszieNieHns cMeceil: C TOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLINS,
xpomarorpadus, NpOBEIEHHE OUYUCTKU TOBAapEHHOW COJM, HAOIIOAEHHWE M OMNHMCaHUe
pE3yJBTaTOB IPOBEJIEHUS OIBITA, WIIHOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
MoIesIeld MOJIEKYIT (ITapOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopog — 2j1eMEHT M NIPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B pupoje, pU3nueckue 1 XMMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxkcupnpl. Ilpumenenue xucnopoga. CnocoObl MOJydeHHUs Kuciaopoja B Jjaboparopuu u
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAM(pUKALUs
KHCIIOpOJa.

TennoBoil 3¢ ¢dexkT XUMHUECKOW peaklnuu, TEePMOXMMHUYECKHE YpaBHEHHs, 3K30- U
SHIOTEPMUYECKHE peakuuu. TOIIMBO: yroib W MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »anemeHT M mpocroe BemecTBo. HaxokaeHue Boxopoia B INPUPOE,
¢u3nueckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOcO0bI motydeHus. Kucinotel u conu.

Mousipablii 00bEM Ta30B. Pac4€Thl M0 XMMUYECKUM yPaBHEHHSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputens. PactBopbel. Hacelmennsle u
HEHACBILICHHBIE pacTBOpBL. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 10l BELIECTBA B
pacTBope. XUMHYecKkue cBoicTBa BoAbl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arps3HeHUE NPUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCcHJI0B. DU3NUECKHe U XUMUYECKHE CBOMCTBA OKCUAOB. [lonyueHnne okcuioB.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMEBIC OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kuciaor. Homenknarypa kucioT. Ousndeckue U XUMHUECKHE
cBoiicTBa kucaot. P akruBHoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomyuenune
COJICH.

I'eneTnyeckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumeHm:

KaueCTBEHHOE OIpeZIeNIEHUE COJEpKaHUs KUCIOpOoJa B BO3AYXE, [IOJIy4eHHUE, COOMpaHue,
pacro3HaBaHWEe M HM3yYEHUE CBOWMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBHUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3iiaMi OKCHIOB M OIUCAaHHE WX CBOWCTB, TOJy4YeHHE, COOMpaHUE, paclo3HaBaHUE U
U3ydeHHe CBOWCTB BOaOpoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHAIIOB), HAOIIOJACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH pPacTBOPEHHUS BELIECTB C PA3IUYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICCTBUE BOJBI C MeETaUlaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAJIOB), HCCIEOBaHUE OOpPa3I[0B HEOPTaHMUYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HAOII0/IEHUE W3MEHEHUS OKPaCKH WHAMKATOPOB B PACTBOpPAxX KHCIOT U LIEJIOYEH, M3ydeHHE
B3aumoieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKuuii HEUTpalIu3alnu, MOJIYYEHUE HEpPACTBOPHUMBIX OCHOBAHUW, BBITECHEHHUE OIHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxHenmme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpesneeBa. CTpoeHue aToMOB. XMMHUYECKasA CBsA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbBIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALINUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMETbHBIE METAJIIBI, TAJIOTE€HbI, HHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuonuueckuin 3akoH. llepmoamdeckass cucremMa xumuueckux a3nemeHtos . H.
MenneneeBa. Kopotkonepuognas u iuHHONepuoAHas ¢opmel [lepuognueckoit cucTeMbl
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX snuep. HM3otombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XuMUYECKHuX 3eMeHToB [leproaudeckoil cCHCTeMbI
. W. MenneneeBa. XapakTepHCTUKa XHUMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
ITepuoanueckoit cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPyIIaM U MEPUOIAM.



3nauenue Ileprnoanueckoro 3akoHa u [leproauyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIsl pa3sBUTHS HayKH U npakTuku. J[. 1. MeHaenees — y4€Hbll U IPayKJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBS3b.
DIIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucinenus. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE  peakiuu. IIponecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUs. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4yeHHe OO0pa3loB BEIIECTB METANIOB U HEMETaIOB, B3aHUMOJCHCTBHE THMIIPOKCH]A
LIMHKAa C pacTBOpaMu KHUCIOT W IIEJIOYEH, IPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, peakiiy Pa3IoKEHUsI, COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3€H MPHU U3YYEHUH XMMHUHU B 8 KJIacCe OCYIIECTBISETCA
yepe3 HCIOIb30BaHME KaK OOLIMX €CTeCTBEHHO--HAyYHBIX TMOHATHM, Tak U IOHATHIA,
ABJISIOIIMXCSI CHCTEMHBIMHU JUIsl OT/AEIBHBIX PEIMETOB ECTECTBEHHO--HAYYHOI'O LIUKJIA.

OOme ecTeCTBEHHO--HAYYHbIE TOHSATHS: HAY4HBIH (pakT, TUIOTE3a, TEOpHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(pUKalus,  NEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®usnka: Marepusi, aTOM, OJJIEKTPOH, HIPOTOH, HEUTPOH, WOH, HYKJIHJ, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, B3JEKTPUYECKUN 3apsll, BELIECTBO, TeJI0, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE3461, ComHIIE.

buonorwust: porocunres, qpixanue, ouochepa.

['eorpadms: armocdepa, rtugpochepa, MHHEpPAIB, TOPHBIC IMOPOJBI, IOJC3HBIC
HCKOIIaeMbl€, TOILUINBO, BOAHBIE PECYPCHI.

9 KVIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucremMa XuMHUYeCKHX »diemMeHToB J[. .
MenneneeBa. CrpoeHne aromMoB. 3aKOHOMEPHOCTH B H3MEHEHMHM CBOMCTB XUMHYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOMAOB, Kalus, KalblUs U UX COEAWHEHHH B COOTBETCTBHM C
MOJIO’KEHHEM 3JieMeHTOB B [leproaudeckoii cucteMe U CTpOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUMBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THUIA KPUCTAUIMYECKOM PEHMIETKHM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XHMHYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BELIECTB.

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3(h@exTy, Mo HU3MEHEHHMIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTauu3aropa). JK30- U
SHIOTEPMUYECKUE PEAKIINH, TEPMOXUMHUUECKNE YPAaBHEHUS.

[TonsiTue o cxopoctu Xxumuueckoil peaxiuu. ITonstue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMHYECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. I[lonstue o
kartanuze. lloHarne o XumuyeckoM paBHOBecuU. @DakTOphl, BIHUAIOIIME HA CKOPOCTh
XUMHYECKON PEaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, SJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENBbHON peakuuu. COoCTaBlI€HHE YPABHEHMM OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIX
peakIuii ¢ UCIOIB30BAaHUEM METO/1a SJICKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTnoHsl,
AQHUOHBI. MexaHH3M JAHMCCOIMAllMM BELIECTB C Pa3IMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakumu noHHoro oOMeHa. YCIIOBHS NMPOTEKaHUs peaKIUil MOHHOTO OOMEHa, MOJHBIC U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW MU COJEH B CBETE
NpEJICTaBICHU 00 AIEKTPOIUTUYECKON aucconumaiuu. KadecTBeHHbIE peakIMy Ha HOHBI.
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIeCTB —
METaUIOB M HeMeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCIJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pEaKIuu OT BO3ACHCTBUS PA3IUYHBIX
(akTOpoOB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PAcCTBOPOB BEIIECTB, IMpoOLiecca AUCCOLUALUU
KHUCTIOT, IIeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajika, BBIACICHHE Tra3a, OOpa30BaHME BOJBI), OIBITOB, WIIIOCTPUPYIOMIUX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakluu pPas3IoKEeHUs, COCJAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAa4eCTBEHHBIX pPEaKIUil Ha HOHBI,
pelleHne SKCIEPUMEHTaIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmast xapaktepucTuka TajgoreHoB. OcCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTepHBIC
crenenn okucieHus. CTpoeHne U (PU3HUECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOreHOB.
XvMHYEeCKHE CBOMCTBA Ha MpHUMepe XJjopa (B3aMMOACHCTBHE C MeTajulaMH, HEeMeTaJllaMu,
mienoyamu).  XuopoBogopod. ConsiHas  KMCIOTa, XMMHMYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/ia Ha OPraHu3M uesnoBeka. BaykHelme Xiaopuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUsS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (QU3MvecKue CBOWCTBA IPOCTHIX BEIIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYEeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NpPEeJCTaBUTENIN KUCIOTHBIX OKCcHUIOB. CepHas KUCIIOTa, (pU3MYECKUe M XMMHUYECKHE CBOICTBa
(obmue Kak MpeACcTaBUTENS Kiacca KHCIOT M cHenuduueckue). XHUMHUYECKUE peakiuH,
JeKallie B OCHOBE IPOMBILIUIEHHOTO croco0a MoJaydyeHUs cepHod Kuciothl. I[IpumeHenue
cepHoi KucinoThl. CoJM CepHOM KHCIOThI, KaUeCTBEHHAs peaklys Ha cynbgaT-uoH. Haxoxenue
ceppl M €€ COCIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHHE OKPYKAIOLEH Cpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OObmas xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHUCIeHHs. A30T, paclpocTpaHeHHE B Mpupoje, (U3NYecKue Hu
XuMHYeckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHYECKre
CBOICTBa, noydyeHue u npuMeHeHne. Coau aMMOHMS, UX (HU3NUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ IOJIyYeHUE,
¢usmueckue M XUMHUYECKHE CBoOiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT |
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpPaIbHBIX



ynoOpeHuit. XuMHUYECKOe 3arpsi3sHEHUE OKPYXKAIOMIEH Cpeabl COSAMHEHUSIMU a30Ta (KHCIOTHBIE
JOXK/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHble MOIUPHUKAINN
docthopa, puznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopHas xkuciora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosydeHue. Mcmonb3oBanue QocdaToB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(PHUKAIINH, PACTIPOCTPAHEHHE B
npupoe, pusnueckue 1 XuMu4eckue cBoictra. Ancopouus. Kpyropopor yriepoaa B mpupose.
Oxcuapl yraepona, UX (pU3NUECKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
NOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTE3a TJI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIH 3P QeKT. YronbHas KUCIOTa U €€
COJM, UX (PU3MUECKHE M XUMHMUYECKHE CBOICTBa, IoJydeHue M npumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcnonb3oBaHue  KapOOHaToB B ObITY, MEAULUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COECIMHEHHUSX yriepoja
(MeTaH, 3TaH, ATWUJIEH, AalETWUJIEeH, 3TAaHOJ, IJMLEPHH, YKCycHas kuciora). IIpupoaHsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MEepepabOTKU
(OeH3uH), UX POJIb B OBITY M MPOMBIIUICHHOCTH. [IOHATHE 0 OMOIOTHYECKH BaXKHBIX BEIIECTBAX:
KUpax, OelKkax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
CoenuHenns kpemHusi B mpupone. OOmmue mpencraBnenus o0 okcuae kpemuus (IV) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTU. BaxkHeliue
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. IIpobiaembl
0€30I1aCHOT0 MCII0JIb30BaHUS CTPOUTEIBHBIX MaTEpPUaIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuit IKcnepumenm:

U3y4eHHue 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMsI, OIBITHI,
oTpakarolue (pU3N4YecKue U XMMHUYECKHE CBOMCTBA T'aJOr€HOB U MX COEAMHEHHUH (BO3MOKHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHME C 0OpasliaMu XJIOpUAOB (TajJOre€HUA0B),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUjEOMaTepuasoB), HaOdIOleHUWEe Tpolecca OOYIJMBaHUS — caxapa IOoJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHUCIIOTHI, H3yY€HHUE XUMHUUECKUX CBOICTB pa30aBIeHHON cepHOU
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH U HaOJ0JIeHuEe NpHu3HaKa eé
IPOTEKaHus, 03HAKOMJIEHHE ¢ (PU3MYECKMMM CBOMCTBaMHU a30Ta, gocdopa M MX COEIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHHUE BUEOMATEPHAIOB), 00pa3llaMu a30THBIX U GOCHOPHBIX YA0OpEHMUIA,
Hojy4yeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U QocdaT-uOH U HU3YYEHHE NPU3HAKOB HX
MPOTEKaHUs, B3aHUMOJCHCTBHE KOHIIEHTPUPOBAHHOW Aa30THOM KHUCIOTHI C MeIbI0 (BO3MOXHO
MCIIOJIb30BAaHUE BUJEOMATEPHANIOB), M3YYEHHE MOJENIEH KPUCTAUNIMYECKUX PEIIETOK aiamasa,
rpaduta, ¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PAcTBOPEHHBIX BEIIECTB
aKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojilydeHue, cCOOMpaHue, pacrio3HaBaHue
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEIEHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHWJIMKaT-HOHbl W H3Y4YEHHME IPU3HAKOB MX IIPOTEKAaHHs, O3HAKOMIIEHHE C MPOIYKIHUEH
CHJIMKAaTHOW TPOMBIIIJICHHOCTH, PEIICHUE 3KCIEPHUMEHTABHBIX 33/1a4 1o TeMme «Bakueiimme
HEMETaJUIbl U UX COEIMHEHUS.



MeTajiibl M UX COeIHMHEHUS

OO0masi xapakTepUCTHKA XHMHUYECKHUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHUU WX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux asemeHToB . 1. MenaeneeBa u cTpoeHus
aroMoB. CTpoeHME MeETAIOB. Mertamauyeckass CBs3b M METaUIMYEeCcKas KpUCTAJUIMYecKast
peméTka. DJIEKTPOXUMHUYECKUN PAJl HAOpsOKEHWM MeTauioB. DU3MYECKME U XUMHUYECKHUE
cBoiicTBa MeTayioB. OOImMe crocoObl MOMy4YeHHusT MeTa/UIOB. [IOHATHE O KOPPO3UU METAaIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX TIPUMEHEHHUE B OBITY M MPOMBIILICHHOCTH.

[llenounbie MeTawibl: osokeHue B [lepuoanueckoit cucteMe XUMUYECKUX AJ1eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXICHUE B mpupoje. Ouznueckrue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kaius). OKCUIbI U TUAPOKCUIBI HATpUs U Kanus. [Ipumenenue
[IEJIOYHBIX METAJUIOB M UX COCTUHCHHI.

[IlenoyHo3emMenbHbIE METAUIBI MarHUii M Kalblui: mosiokeHne B Ilepuoanueckoit
cucremMe xumMuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaXO0XICHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHus M Kaiblud. BaxkHelmue coeauHEHUs
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe XumMu4eckux sjemeHToB JI. .
MenpeneeBa, CTpOEHHE aTOMa, HAXOXAEHUE B Npupoae. PU3NUYECKHE U XMMHYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckodt cuctemMe XuUMUYecKux anemeHtoB J[. U.
MenneneeBa, CTpoeHHUE aToMa, HaxoXkAeHUE B mpupoae. Pu3nueckue 1 XMuMUUYECKHUE CBOMCTBA
xene3a. Okeuapl, ruapokcuabl U coiu skeneza (1) m xemesa (I1l), ux cocras, cBoiicTBa u
MOJTYy4YCHHE.

Xumuueckuit IKcnepumenn:

O03HAaKOMJICHHE ¢ O0Opa3laMd METaUIOB M CIUIaBOB, WX (DU3WYCCKUMH CBOWCTBAMH,
W3y4eHUE PE3yIbTAaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJB30BaHHE BUIECOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUSI OKCUJIA KaJIbIMs U HATPHUS C BOJOM (BO3MOXKHO HCITOJIb30BAaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, MpoIlecca TOPEHHUs Kee3a B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEpHUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajblvs, aIIOMUHUS, IMHKA, xene3a (1) u xenesa
(1), meau (11), HaOnrOIEHME U ONMCAHKE MPOIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblidg (BO3MOXKHO HCIIONIB30BAaHHME BHAEOMATEPUANIOB), UCCIENOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA AIFOMUHUS U THIPOKCH/IA LIMHKA, PEHIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 M0
TeMe «BakHeHIIne MeTajIbl U X COCTUHCHUS.

XuMus M OKpykaoumas cpeaa

BemiectBa 1 Marepuansl B TOBCEIHEBHOM KU3HU YelloBeKa. be3omacHoe MCIob30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTax |
OTpaBJICHUSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOMICH cpeapl (MpeaenbHas JOMyCTHMas KOHIIEHTPAIHs
Beriects, nanee — [1/IK). Pons Xxumuu B penieHuu 3KOIOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABBI METAJIJIOB, IIOJTUMEPHBIE MATEPHAIBI).

Mestcnpeomemmnle ceasu

Peanuzanusi MexXnpeAMETHBIX CBSI3€M MPU M3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
Yyepe3 HCMIOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSITHIH,
SIBJISTFOIITUXCSI CACTEMHBIMH JIJIs1 OT/ICITbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.



OO1me eCTeCTBCHHO-HAYYHbIC TOHSITHSA: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHAJIU3, CHHTE3, KIaccupUKanus, MEPUOJUYHOCTD, HaOJII0ICHHE, JKCIIEPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

dusnka: MaTepHs, aroM, OJJICKTPOH, MPOTOH, HEHTPOH, HWOH, HYKJHJI, H30TOIIB,
PaaMOaKTHBHOCTh, MOJICKYJ1a, JJICKTPUYECKUH 3apsij, MPOBOJAHUKH, IOJYIPOBOTHHUKH,
JIMAJICKTPUKH, (POTORIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOC COCTOSIHUE BEIeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KPUCTA/UIMYECKAs PpEHIETKA, CIUIaBbl, (U3NYCCKUE BCIUYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buosorus: ¢dorocunTes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, TUTATCIIbHBIC BCIICCTBA.

I'eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, IOJEC3HBIC
HCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOEGHUS IPOrpaMMbl OCHOBHOrO 0Omiero o0Opa3oBaHus
JOCTUTAIOTCS B XOZIe O0Y4YEHHUSI XMMUHU B €JUHCTBE YU4E€OHOM M BOCIIUTATEIBHOMN JIEATEIILHOCTH B
COOTBETCTBUM C  TPAJAULUUOHHBIMH  POCCHMCKMMH  COLMOKYJIBTYPHBIMH U  JyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIMU B OOILECTBE IpPaBUIAMU M HOpPMaMM HOBEICHUS U
CHOCOOCTBYIOT MpOLIECcCaM CaMOITO3HAHMS, CAMOPA3BUTHUSA M COLIMATM3ALINN 00YYarOIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPaXAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACHIMPEHHE OIbITAa JEATEIbHOCTH Ha e&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOILICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACIIEINI0, TIOHMMAaHMS 3HAYCHUS XMMHUYECKOH HAYKH B JKU3HHM COBPEMEHHOTO OOIIecTBa,
CIOCOOHOCTH BJIAJIETh JOCTOBEPHON MH(OpManueil o mepeaoBbIX JOCTHKEHUSAX U OTKPBITHIX
MHUPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoHcTBe
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEICTaBICHNUs O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILECTBEHHO  IOJIE3HOM,
y4eOHO-HUCCIIEIOBATEIbCKOM, TBOPUECKOW W JAPYIMX BHIAX JESATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HO COBMECTHOM J1€ATENbHOCTH MPY BBIIIOJHEHUH Y4eOHBIX, IO3HABATENIbHbIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKHUX SKCIEPUMEHTOB, CO3/JaHUM YUEOHBIX IPOEKTOB, CTPEMJIEHUS K
B3aMMOIIOHMMAHUIO U B3aMMOIIOMOILM B Ipoliecce 3TON y4eOHOW NesITeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IMOBEJIEHHE W TIOCTYIKH CBOMX TOBApUIIEH C TMO3UIMH HPABCTBEHHBIX M
NIPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH M COCTABISIOIINE OCHOBY IS
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOAbI, B3aUMOCBA3SIX YellOBeKa C MPUPOJHOM Cpelod, 0 posu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HABATENbHBIE MOTHBBI, HAlpaBJICHHBIE Ha IOJy4YeHHE HOBBIX 3HAHUN I0 XUMHH,
HEOOXOMUMBIE Ui OOBSCHEHHS HAOIIOJAaeMbIX IPOIECCOB W SIBJICHUH, II03HABATEILHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphl, B TOM YHCJIE HABBIKOB CaMOCTOSATENIbHOM paboThI
C y4yeOHBIMU TEKCTaMHM, CIIPABOYHOM JHUTEpaTypoi, AOCTYMHBIMH TEXHHUUECKUMH CpPEACTBaAMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTFOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHON M HCCIEeI0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHs 00yueHUs B JaJibHEHIIEM;

4) popMHUPOBAHMS KYJIbTYPbI 3/10POBbI:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0pOBBIO,
YCTAaHOBKM Ha 37I0POBbI 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI U HEMPUSATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojs, HAapKOTHKOB, KYpPEeHHs), HEOOXOAUMOCTH COOIIOACHUS



nmpaBuj O€30MaCHOCTH TPU OOpAIICHWH C XUMHUYECKHMH BEIIECTBAMU B OBITY M pEalbHOU
KHU3HH,

5) TPy10BOT0 BOCIIMTAHMSI:

UHTEpEC K MPAKTUIECKOMY M3YYCHUIO MPOMECcCHii U Tpyaa pa3IndHOro poja, YBaKCHUE K
TPyAy W pe3ylbTaTaM TPYAOBOH JEATEIFHOCTH, B TOM YHCJIE€ Ha OCHOBE IPUMCHEHUS
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM IJUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHOW NMpodecCHOHAIbHON JEATEIBHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHHI, TOTOBHOCTh aJIAITHPOBATHLCS B MPO(EeCCHOHAIBHOM Cpe/Ie;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

IKOJIOTHUYECKH ITIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CyIICCTBOBAHWMs, MOHUMAaHHE [IEHHOCTH 3J0pPOBOTO M 0E30MacHOTO 00pasa KH3HH,
OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (DH3MUYECKOMY M TICUXHYECKOMY 30POBBIO,
OCO3HAHHE IIEHHOCTH COOJTFOICHUS TPaBUI O€30MaCHOTO MOBEACHHS TP padoTe ¢ BEIIECTBAMH,
a TAaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U )KU3HU JIIOJEH;

CIOCOOHOCTH TPUMEHSTh 3HAHUSA, MOJy4aeMbie NMPU U3YYCHHH XHMHUH, JJISl PEUICHUs
3aj1au, CBSI3aHHBIX C OKPYIKAIOIICH MPUPOTHON CPEIOH, ISl MOBBIICHUST YPOBHS SKOJIOTUYECKOM
KYJbTYPBI, OCO3HAHUS TNTOOAIBHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U MyTeH UX peIIeHUs
MMoCpCACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHA, YMCHHA PYKOBOJACTBOBATHCA UM B
MI03HABATEJIbHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTUKE.

METAIIPEAMETHBIE PE3YJIbTATbBI

B cocraBe MerampenMeTHBIX pPe3ylIbTATOB BBIICISIOT 3HAYMMBIC Uil (OPMHPOBAHUS
MHPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIINI, TUIOTE3a, (PaKT, CUCTEMA,
IpoIiecC, IKCIEPUMEHT U JIPYToe.), KOTOPhIE UCIOJIBb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYCOHBIX
npeMeTax M MO3BOJISIOT Ha OCHOBE 3HAHUW U3 ATHUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O
[EJIOCTHOW HAY4YHOH KapTHHE MHpa, U YHUBEpPCAIbHbIE ydeOHBIC JEHCTBUS (ITO3HABATEIBHEIC,
KOMMYHHMKAaTHBHbBIE, PETYJIATHUBHBIE), KOTOpble oOecnedynBaroT (OPMUPOBAHME TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIIECTBICHUIO YUEOHOM JIeATEIIbHOCTH.

IMo3naBaTeIbHbIE YHUBepPCAJIbHbIE yUeOHbIE IeiiCTBHS

Ba3zoBble JJoruveckue aeicTBUA:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIIPpHU OCBOCHUU 3HAHUU:
pacKpbhIBaTh CMBIC] XHMHUYECKHX TIOHATHH (BBIIENATH WX XapaKTepHbIE MPU3HAKH,
YCTaHABJIMBATh B3aUMOCBS3b C JAPYTUMH MOHSITUSMH), UCTIONB30BATh TIOHATHS IS OOBSICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUH, BBIOMPATh OCHOBAaHUS M KpPUTEPUU s KIacCUPUKAIUU
XUMHWYCCKHUX BCIICCTB U XUMHNYCCKUX peaKuHﬁ, YCTaHAaBJIMBATb NPUYNHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMH U3YUCHUS, CTPOUTH JIOTUYECKUE PACCYXICHUS (MHIYKTUBHBIC, JICyKTUBHBIC,
10 QHAJIOTUH ), JIeJIaTh BBIBOJBI M 3aKITFOUCHHUS,

YMCHUEC HNPUMECHATH B MPOLECCE IMO3HAHUA IMOHATHUA (HpeHMeTHBIe n MeTaHpeHMeTHBIe),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XHMHH, NPEOOPa30BBIBATh HIMPOKO
NPUMEHSIEMbIC B XUMHH MOJICIbHBIC MPEICTABICHHUS — XMMUYECKUN 3HAK (CHMBOJI 3JIEMEHTA),
XUMHYeCcKass (GOopMylia M YpaBHEHHE XHMHYECKOM pEakiMd — TP PEHICHHH Y4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y'-IéTOM 9TUX MOIACIBHBIX Hpe}ICTaBJ'IeHI/Iﬁ BBISABJIISATH n
XapaKTE€PHU30BaTh CYIICCTBCHHBIC MPHU3HAKHU HU3y4aCMbIX 00BEKTOB — XMUMHYECKHAX BCIIICCTB U
XUMHYECKHX DPEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUUUHHO-CIICACTBEHHBIC CBSI3U U
NPOTHBOPEYHS B U3YYaEMBIX MPOIIECCAX U SIBICHHSIX.

Ba3oBble uccienoBareibCcKue 1elCTBUS:



YMEHHE HCIOJIb30BaTh MOCTABJIEHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaKKe B KadyeCTBE OCHOBBI Ui (OPMHUPOBAHUS THUIIOTE3Bl MO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHHU3AMM M MPOBEACHHUIO YYCHHUECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0M MpoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3yibTatr, (opMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOTO OIbITA,
WCCJICIOBAHMSI, COCTABIISATH OTUET O MPOJICIIAHHOM paboTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATH3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUYHBIX BUIOB
U GOpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIONYJISIpHAs TUTepaTypa
XUMHYECKOTO COAEp)KaHUs, CIpaBOYHbIe MocoOus, pecypchl HWHTepHeTa), KPUTUYECKH
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHHE MPUMEHSThH pa3INdHble METOIbI U 3aIPOCHI MPHU MOUCKE U 0TOOpe UHbOpMaUU U
COOTBETCTBYIOLIMX JaHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHUS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETeHHE OIbITa B 00JaCTH WCIONB30BaHUS HH(POPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHIE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpPMY MpenCcTaBICHUS
MH(pOpMallMl U WIUTIOCTPUPOBATh pEIIaeMble 3a/ladll HECIOXKHBIMU CXEMaMH, JuarpaMMaMi,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh W aHAIM3UPOBATh B Mpollecce Y4eOHON U HCCIeI0BaTEIbCKOU
JEeSTENIbHOCTH UH(POPMAIINIO O BIUSHUU IPOMBILIUIEHHOCTH, CEJIbCKOT0 X0341UCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPYXaroUle MpUpOJHON CpEbL.

KoMMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe JeHCTBHUSA:

yMEHHsI 3aJaBaTh BOMPOCH (B XoJe auanora u (Wiu) OUCKYCCHU) MO CYLIECTBY
oOcyxgaemMoii Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTENBHO BBIOIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHMSI IPEACTABIISAT OJyYEHHBIE PE3YJIbTAaThl TI03HABATEIBHON JESITENHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeNlaTh MPEe3CHTALUI0 pe3yJbTaToB BBINOJHEHUS XHMUYECKOTO
JKCIIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHHMsI y4eOHOT0 COTPYJIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOI IMO3HABaTEIbHOU U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PELICHUH BO3HMKAIOIMX MpoOjeM Ha OCHOBE yuéTa
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (0OCYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMbI», KOOPAUHALIUS COBMECTHBIX JEUCTBUM, ONpeeIeHNe KPUTEPUEB MO OLIEHKE KauecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

Pery1siTuBHBIe yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHE CaMOCTOATEIBHO ONPENENATh LIEIU ACITEIbHOCTH, IIJIaHUPOBAaTh, OCYLIECTBIIATS,
KOHTPOJIMPOBAaTh U MpPU HEOOXOAWMOCTH KOPPEKTHPOBATh CBOKO JI€ATENBHOCTb, BBIOMPATH
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM ITOPUTM JEHCTBHNA NpU
BBIMOJIHEHUH 33aHUN C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHUH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBaX U PEAKIIUSIX, OLIEHUBATh COOTBETCTBUE MOJYUEHHOTO pe3yibTaTa 3asiBICHHOM ey,
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/AJIaraeéMble B YCIOBUU 3aJJaHUI.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOEHHUIO 0053aTENILHOTO COJIEPIKAHMS,
YCTAaHOBJICHHOTO JIaHHOW (enepasibHONM paboyell TporpaMMoid, BBIJCISIOT: OCBOCHHBIC



o0y4aroIMMUCST Hay4yHbIC 3HAaHUS, YMEHUS M CIOCOObI JeicTBuH, cnenuduueckue A
OpeIMETHOW 00sacTH «XUMUS», BUIBl JAEITEILHOCTH MO TOJXYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEPIpETaLNH, TPeoOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaIUsX.

K konny oOydenus B 8 kiacce mpeaMeTHbIE pe3yibTaThl HA 0Aa30BOM YPOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHMN: aTOM, MOJIEKYJd, XUMHUYECKUAN
DJIEMEHT, MPOCTOE BEILECTBO, CIIO)KHOE BEIIECTBO, CMeCh (OOHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAs M MOJIEKYJISIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas MO XUMHYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM O00BEM, OKCHJ, KHUCIOTa, OCHOBAHHUE, COJlb,
AIIEKTPOOTPHLIATEIEHOCTh, CTENICHh OKUCIICHUS, XUMUYECKas peakiys, Kiaccuukanus
peaxkuuii: peakluy COeIMHEHUS, PEaKIIUU Pa3JI0KEHUs, peaKIIMM 3aMEIIECHUs], peaKkLiun
0o0MeHa, 9K30- ¥ SHJIOTEPMUYECKHE PEaKIMH, TeIUIOBON 3 (EeKT peakuuu, sApo aToMa,
JJIEKTPOHHBIN CIIOW aToMa, aTOMHas OpOUTalb, pajuyc aromMa, XMMHUYEcKas CBs3b,
NOJIIpHAsl U HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBast JOJIs BEIECTBA (IIPOLIEHTHAsI KOHIIEHTPALKsl) B pacTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATUN U NPUMEHATH 3TU
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJI€HHUS (OpMyNn BEIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OINpEAEATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHMSX, CTENEHb
OKHCIICHHSI DJIEMEHTOB B OWHApHBIX COCIMHEHUSX, NPUHAJICKHOCTh BEUIECTB K
OINpesieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOH CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;

packpbiBaTh cMmbIca llepuonnueckoro 3akona J[. M. MenneneeBa: 1eMOHCTpUPOBAThH
MOHMMAaHHE MEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JEMEHTOB OT MX
nosioxkeHuss B Ilepumonuyeckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaIpo;
ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoil cucTeMbl
XUMHUYECKHX 3JIEMEHTOB: pa3iMyaTh MOHATUS «IJIaBHas moarpynmna (A-rpynma)» u
«mmobounas noarpynna (b-rpynma)», Manble W OonblIMEe NEPHOABI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucreMa XMMHUECKHUX
anemeHToB [[. 1. MeHneneeBa» ¢ 4UCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsa  sapa, oOllee YHCIO 3JIEKTPOHOB U
pacripeielieHUe UX T10 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIEeCTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTAaBY Y4YacTBYIOIIMX B peaklMU BELIECTB, MO TEIJIOBOMY
apdexry);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3IUUHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT UX KAa4€CTBEHHOTO COCTaBa,
BO3MO>XHOCTH IPOTEKaHUsI XUMUYECKHUX IIPEBPALLICHUN B Pa3IMYHBIX YCIOBUIX;
BBIUHCIISTH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMUYECKOT'0 AJIEMEHTa 10 (hopMyJsie COeTMHEHNUs, MaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM peakLnu;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHUE, 0000IICHHE, CHCTEMAaTH3alNI0, KIACCU(UKAIINIO, BBIABICHHE MPUYUHHO-
-CJICICTBEHHBIX CBSI3€M — JUJIl MU3YYEHUSI CBOMCTB BEILECTB M XMUMHUYECKHX PEAKIUH,
€CTECTBCHHO-HAyYHBIE  METOJbI  TO3HaHWS  —  HaOImoJeHUe, U3MEpPEHHE,
MOJICIIMPOBAHUE, IKCIIEPUMEHT (pEaJIbHbIN U MBICIICHHBIN );

CIeIOBaTh MpaBWJIaM TIOJB30BAHUS XUMHYECKOW TMMOCYI0M U JabOpaTOpHBIM
o0opyIOBaHHWEM, a TAKXE MpaBWJIaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMHU T10 BBITIOJHEHUIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB IO MOJIYYCHHIO
U COOMpaHUIO0 Ta3000pa3HBIX BEMIECTB (BOJOPONA M KHCIOPOJA), MPHUTOTOBICHHUIO
PacTBOPOB € ONPEACIEHHON MacCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y NPOBOJIUTh XMMHUYECKUE IKCIIEPUMEHTHI M0 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIBI0 HHIMKATOPOB (JIakMyc, (heHoadTaIeuH, METHIOPAHXK U JIPYTHUE).

K xonmy oOyuenust B 9 kJjacce mpeIMETHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y O0OYUAIOIIUXCS YMEHHUI:

pPacKpbIBaTh CMBICII OCHOBHBIX XHMHMUYECKHX MOHSITHH: XMMHMUYECKHH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHHMOH, IIPOCTOE BELLECTBO, CI0XKHOE BELIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATENIBHOCTh, CTENEHb OKHCIICHUS, XMUMHYECKash peaklus, XUMUYEeCcKas
CBSI3b, TEIIOBOM 3(PEKT peakluu, MOJb, MOJSIPHBII 00BEM, PacTBOp, ANEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIMTUYECKAs JUCCOLMAIMS, pEaKIuh HOHHOIO OOMEHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTHMbIC W HEOOpaTUMBIC pEaKIIUH,
OKHCIIUTENbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIMU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aIOTponus, amMpOTepHOCTh, XUMHUYECKas CBS3b
(koBajieHTHasi, HMOHHAs, METAJUIMYECKas), KPUCTAUIMYECKass pemeTka, KOppo3us
METaJUIOB, CIUIaBBI, CKOPOCTh XHUMHUYECKON peakluH, MPEeACIbHO JOMyCTHUMAas
koHneHTpauus [1JIK BemnecTna;

WJUTFOCTPUPOBATh B3aMMOCBSI3h OCHOBHBIX XMMHUYECKUX TOHSITHH M NPUMEHSTH 3TH
MOHSTHUS MTPU ONMCAHUU BEIIECTB U UX MPEBPAIICHUI;

WCIIOJIH30BaTh XUMHUYECKYI0 CHUMBOJIUKY JUIsl COCTaBJICHHS (OpMYJT BEHIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpENEeNsATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKHX JJEMEHTOB B
COEIMHEHUSX PA3JIMYHOIO COCTaBa, MPUHAMJIEKHOCTh BEUIECTB K OMNPENEIEHHOMY
KJIACCY COCNMHEHHWH 1o (opMyriam, BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAs, MOHHAs,
METaJUIMuecKasi) B HEOPTaHMYECKUX COCIWHEHUSX, 3aps] HOHAa [0 XHUMHUYECKOU
dbopMmyre, xapakTep Cpelasl B BOJHBIX PACTBOPAX HEOPraHUYECKHX COEIWHEHUH, THUI
KPUCTAJUIMYECKOM pEeIETKA KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbIich [lepuogunyeckoro 3akona JI. 1. MenneneeBa u 1€eMOHCTPUPOBATH
€ro MOHMMAaHHE: OMUCHIBATh M XapaKTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CHUCTEMBbl XMUMHUYECKHX OJJIEMEHTOB: pa3jnuvaTh MOHATHS «rJiaBHas moarpymnma (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIIHE TIEPUOJBI,
COOTHOCUTh O0O3HAUEHUS, KOTOpPhIE HMEIOTCI B TMEPHOAMYECKOW Tabmuie, C
YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOSHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U
3apsj sapa, o01Iee YUCIo JIEKTPOHOB U paCHpeesIeHUe UX 110 JIEKTPOHHBIM CIIOSIM),
OOBSCHATH OOIIME 3aKOHOMEPHOCTH B W3MEHEHHH CBOMCTB DJJEMEHTOB M HX
COEIMHEHUH B MpEJeNax MajblX MEPUOAOB M TJIABHBIX MOJATPYII ¢ YYETOM CTPOEHUS
UX aTOMOB;



KJIacCU(UIIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPTaHUYECKHE BEIECTBA, XMMUYECKHE
peakiuu (IO YHCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHUX dJIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIME M CHeHU(PUUYECKHEe XUMHUYECKHEe CBONCTBA
IPOCTBIX U CIIOKHBIX BEIECTB, MOATBEPXKAAsl ONMCAHNUE IPUMEPAMU MOJIEKYJISPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX pEaKLUi;

COCTaBJIATh YPAaBHEHHUS JICKTPOJIUTHUYECKON JUCCOLMUALIMU KUCIIOT, IIEJI0UYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
MOATBEPKJAIOIINX CYIIECTBOBAHME T'€HETUYECKOM CBS3M MEXJY BElIeCTBaMU
Pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIX PEAKIUI MOCPEACTBOM
COCTaBJICHUS JEKTPOHHOTO OaJlaHCa ITHX PEaKLuii;

IIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCHUMOCTH OT WX CTPOEHHS, BO3MOMXKHOCTH
IPOTEKaHUsI XMMUUYECKUX MPEBPAILEHUI B pa3IMYHbIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYISPHYIO U MOJISIPHYIO MacChl BELIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOJUTH PacUETHI 10 YPABHEHUIO XUMHUECKON peaKliy;

coONoaTh MpaBWa IIOJIb30BAHUSI XUMHYECKOW TIOCYJOH U J1TaOOpaTOpPHBIM
o0opy/soBaHuEM, a TakKe IMpaBuia OOpalleHUs C BEIIeCTBAMU B COOTBETCTBHH C
MHCTPYKIUSMHU TIO BBIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJTYYCHHUIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIIEKHUCIIOTO ra3a);

MIPOBOJIUTh PEAKLMUH, MOATBEPKAAIOIINE KAUeCTBEHHBIM COCTaB pPa3JIMYHBIX BELIECTB:
pacrmo3HaBaTh OMNBITHBIM IYTEM XJIOPHA-, OpOMHI-, HOIUA-, KapOoHat-, ¢ocdar-,
CHIIMKAT-, Cynb(aT-, THIPOKCHUA-MOHBI, KATHOHbBI aMMOHHMS W HWOHBI HM3yYCHHBIX
METaJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPIraHUUECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIBbHON NEATENIbHOCTH — aHAU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHE, CHUCTEeMAaTU3alUI0, BBIABICHUE MPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUI1 M3Yy4YEHMs] CBOWMCTB BEIECTB M XMMMUYECKHX DPEAKIMM, €CTECTBEHHO-
HayyHble METOJbl [O3HAHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KIIACC
KounyecTBO | DJIeKTPOHHBIE
No 11/ HaumeHoBaHue pa3jiesioB U TeM 4acoB (undgposbie)
) MPOrpamMmbl oOpa3oBaTe/ibHbIE
Bcero
pecypcbl
Paszgea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUS
X — §]
1.1 ecil\edis;ozﬂzltza; 1(1) ;Isf;zecxoﬁ 5 bubmorera OK
' P https://m.edsoo.ru/7f41837c
JIeSITEILHOCTH YEJIOBEKa
1.2 BemectBa €CKHUeE pea 15 bubmmorexa [IOK
. TBA 1 XUMHNUYCCKHU KIINN
B peat https://m.edsoo.ru/7f41837c
Hroro mo pazueny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB

bu6mmoteka [IOK
2.1 B .K !
03Ayx. Kuciiopox. Howstre 06 okcnzax 6 https://m.edsoo.ru/7f41837c
bu6mmoteka [IOK
2.2 B g1
OHOPOA.LIOHATHE O KHEIOTaxX 7 COTIX 8 https://m.edsoo.ru/7f41837c
93 Boga. PactBopsl. [Tonsitue 06 5 bu6nuoreka [IOK
' OCHOBaHUAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX 11 bubnuoteka [JOK
' COEIMHEHMI https://m.edso00.ru/7f41837c
Hroro no pazneny 30
31 [Tepuonnueckuii 3akoH u [lepronnueckas 7 but6mmoreka [IOK

cucTeMa XuMHYecKux aneMeHToB JI. H.

https://m.edsoo.ru/7f41837c
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Mennene-eBa. CTpoeHue aroma

3.9 Xummndeckas cBa3b. OKHUCIUTEIBHO- 8 bu6nmoreka [IOK
BOCCTaHOBUTEIILHBIC PEAKIIUH https://m.edso0.ru/7f41837c
Wroro no pazueny 15 bubnmorexa LIOK
https://m.edso0.ru/7f41837c
bu6nuoreka [IOK
PesepBHOe Bpems 3

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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9 KJIACC

DJIeKTPOHHbIE
KoumnuectBo (wipposeIe)
HaumeHoBaHue pa3esioB U TeM o0pa3oBaTe/ibHbIE
Ne n/m 4acos
NMPOrpaMmblI pecypcbl
Bcero
Pa3nen 1. BemecTBO 1 XMMHU4YeCKHE PeaKINH
[ToBTOpeHwue U yriydiieHne 3HaHui bubnuoreka [IOK
1.1 5
OCHOBHBIX pa3/eNioB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. 3 bubnuoteka [JOK
' XUMHUYECKHE PEaKIuU B PACTBOPax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTas1bl M HX cOeIMHEHHS
51 OO0mias xapakTepucTUKa XUMHUECKIX 4 bubnuoteka [JOK
' anemenToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
' PYIHEL T-ep https://m.edsoo.ru/7f41a636
COCTMHEHUS
e 7 Gmox
: JIEMEHTOB V A-TPYIIITHL. T, 1 UX
Pyl P https://m.edsoo.ru/7f41a636
COCTMHEHUS
54 OO01mas XxapakTepUCTHKA XUMUIECKUX 8 bubnmoreka [JOK

aneMeHToB |VA-rpynnsl. Yriepon u

https://m.edsoo.ru/7f41a636
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KPEMHUU U UX COCTUHECHUS

Wroro no pazueny 25
Pasznea 3. Mera/liibl M MX COCIUHEHUS
bubmuoreka [JOK
. 7 4
31 Obupie croficTea METAILIOB https://m.eds00.ru/7f41a636
39 B . 16 bu6mmoreka [JOK
. KHEHUIINE METAIIJIBL U UX COSIUHEHUS https://m.edso0.ru/7f41a636
Hroro mo pazueny 20
Pa3zpnen 4. Xumus u oxkpyxamomas cpeaa
4.1 B an 3HH YeJI0OBEKa 3 bubmiorexa LIOK
. Bl B )KU3HU
eHiectsa i Marepu . https://m.edso00.ru/7f41a636
Htoro no pazneny 3
P 3 bubmuoreka [JOK
C3EPBHOE BpeMA https://m.edso00.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
Ne Tema ypoka Komriectno (?;1::3?::::.111)1:}:::? ;):cl;ll):sm
W 4acoB
Bcero
1 [Ipenmer xumuu. Poiap XuMuu B 5KU3HU 1 bubnnoreka IIOK
yenoBeka. Tena u BemecTra https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 METOAAX TO3HAHUS B XUMUU 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpasuia
3 paboThI B 1a00paTOPUU U IPUEMBI 1 bubnmnoreka HOK
oOparieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
Yucrele BemecTBa 1 cMecu. CiocoObl bu6mmoteka [IOK
4 . 1
pasneneHus cMeceit https://m.edsoo.ru/ff0d26ca
[TpakTuueckas paborta Ne 2 «Paznenenue
5) cxljeceﬁ (Ha npnll)vlepe OUHCTKH n(f:aapeHHoﬁ 1 bubmorexa LIOK
https://m.edsoo0.ru/ff0d28c8
COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d2a6¢c
7 XUMUYECKHUE 3JIEMEHTHI. 3HAKU (CUMBOJIBI) 1 bu6mmoreka [JOK
XUMHYECKHUX IJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U ClIOKHBIC BEMIECTBA 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE Bubmmorexa HOK
https://m.edsoo.ru/ff0d2d50
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3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

10 Xumuuaeckas popmyia. BaaeHTHOCTh aTOMOB Brbmmorexa LIOK
https://m.edsoo.ru/ff0d2eae
XHMHYECKHX 3JICMEHTOB
11 OtHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENbHAS MOJICKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas JoJsI XUMHUYECKOT0 DJIEMEHTA B bu6nmoreka [IOK
COCIMHCHUHT https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemectBa. Mosb. MossipHast bu6nmoreka [IOK
Mmacca https://m.edsoo.ru/ff0d5230
14 ®Ou3nyecKkne U XUMHUUCCKHUE SIBIICHHS. bubnnoreka IIOK
XUMHYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUS IPOTEKAHUSA bubnmnoreka HOK
XUMHAYECKHX PEaKIHii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubmuotexa [JOK
XUMUYeCKue ypaBHEHUS https://m.edsoo.ru/ff0d3b88
Brerancienunst konmmaecTBa, MacChl BEIIECTBA bu6mmoteka [IOK
17 .
M0 YPaBHEHHSIM XUMHUYECCKUX PEAKIUi https://m.edsoo0.ru/ff0d5708
Knaccudukanmss XuMHUECKUX PEaKIIHi
18 (COCI[I/IH(I;HI/I}Iupa?»JIO)KeHI/I}I 3a£emellm;1 bubmorexa HOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 SHIIMKJIOTIETUCT. O6O6YI_:I.ICHI/IC u bubmiorexa LIOK
. https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonTponbnas padora Nel mo teme bu6muoreka [JOK
«BeriecTBa M XUMHUYECKUE PEAKITUI https://m.edsoo0.ru/ff0d4290
Bo3nyx — cmech razoB. CocraB Bo3ayxa. BuGnmorexa LOK
21 Kucnopom — siaemMeHT ¥ mpocToe BEIIeCTBO.

O3o0H

https://m.edsoo.ru/ff0d448e
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duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpoJia (peaKIuy OKUCIICHUS, TOPEHUE). Brbmmorexa LIOK
’ https://m.edsoo.ru/ff0d4614
[TousiTHe 00 OKCHIax
CrocoObl IOTYYCHUS KHCIIOPOJia B
23 nabopaTtopuu ZIqHPOMBIHJHeHF;{(iTﬂ. bubmmorexa LIOK
https://m.edsoo.ru/ff0d497a
IIpumeHeHune kucnopoaa
TennoBoit > PeKT XUMHUIECKON peaKIIHu,
24 ITOHSATHE O T(SS)MOXHMH%CKOM yII))aBH:HHH bubamorexa LIOK
’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTCPMHUYCCKHUX PEaAKIIHSIX
TomnuBo (HedTh, yroyib U METaH).
25 3an}I3HeI§I/qu];03I[}},/rxa CIIOCOOBI iro bubmorexa [IOK
’ https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHHUS
[IpakTuueckas padora Ne 3 1o Teme
26 «lfl)onyquI/Ie U Ic)061/1paHI/Ie KHCIIOpOJia bubmorexa LIOK
. ’ https://m.edsoo.ru/ff0d4ae2
W3Y4YEHHE €ro CBOMCTBY
97 Bonopona — aneMeHT U MpocToe BELECTBO. bubnmnorexka HOK
Haxoxnenue B mpupose https://m.edsoo.ru/ff0d4dd0
28 dusznyeckre U XUMHUUYECKHE CBOMCTBA bu6nuoreka [IOK
Bosopoza. [IpuMeHeHue Boiopoaa https://m.edsoo.ru/ff0d4dd0
29 IlonsATHE 0 KHCIOTaX U COJIAX bubmmorexa LOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnuoteka [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 1o TeMe
31 «l?lonyquHe u io6v1paHHe BOJIOpOa Bubmmorexa LIOK
. ’ https://m.edsoo.ru/ff0d4f42
W3YYCHHE €r0 CBOMCTBY
32 ModsipHblii 00bEM ra30B. 3aK0oH ABOTAIPO Bubmmorexa HOK

https://m.edsoo.ru/ff0d542e



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

Brruncienusa o0béMa, KOJIMYECTBA BEIIECTBA

33 rasa 1o ero U3BECTHOMY KOJIUYECTBY Brbmmorexa LIOK
. https://m.edsoo.ru/ff0d55a0
BEIIECTBA WM 00BEMY
Brruucinenus 00EMOB ra30B 110 YpaBHCHUIO
34 peakuy Ha OCHOBE 3aKOHA 061;&1?/1251){ Brbmmorexa LIOK
. https://m.edsoo.ru/ff0d5708
OTHOIIICHUI Ta30B
35 dusnueckre U XUMHUIECKUE CBOMCTBA BOJIBI bubmorexa HOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonstue 06 bubmuorexa [JOK
HHIAKAaTOpax https://m.edsoo.ru/ff0d59e2
Boaa kak pactBoputens. Hacelenasie u
37 He}i[acmmepHHme II))aCTBopI)I. Mat)liOBaﬂ JIOJISt bubnuorexa LOK
https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[TpakTrueckas padota Ne 5 o Teme
38 <<1?IpI/IFOTOBJ'I€HII/:I)e PacTBOPOB C OTPEICIIEHHOM bubnuoreia LIOK
o . .. https://m.edsoo.ru/ff0d5eba
MacCOBOM J0Jiel paCTBOPEHHOTO BEIIECTBA
39 KonTtponsHas padora Ne2 o reme bubmuoreka [JOK
«Kucnopoa. Bomgopoa. Bonay https://m.edsoo.ru/ff0d6342
40 Okcupl: cocTaB, KJIacCupUKaIus, bu6mmoteka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
Ilonyyenne u XMMUYECKHE CBOMCTBA
41 Kncny(;ITHLIX OCHOBHBIX U aM(OTEPHBIX bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHuUS: COCTaB, KJIacCU(pUKAIIHS, bubnmoreka [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITonyyenue u XMMHUYECKUE CBOMCTBA bubmuoreka [JOK
OCHOBaHHIA https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, but6mmoreka [IOK
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HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonydyeHne 1 XuMHUYECKHE CBOMCTBA KUCTIOT bubnmorexa LIOK
https://m.edsoo.ru/ffOdfee2
Comnu (cpeaHue): HOMEHKIATypa, CIIOCOOBI bubmuorexa [JOK
46 .
MOJIyYCHHS, XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTnueckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAIIbHBIX 33724 110 TEME bubnuotexa [HOK
«OCHOBHBIC KJIaCChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)
48 I'enernueckas cBs3b MEXAY KjaccamMu bubnnorexka HOK
HEOPraHUYeCKUX COCTUHCHUI https://m.edsoo.ru/00ad9a50
49 O06o001enre u cucTeMaTr3aIys 3HaHUIA bubmmorexa LIOK
https://m.edso0.ru/00ad9cb?2
KonTponbnas padota Ne3 no teme
50 "OCH(I:))BHBIG KJ'IIZICCBI HEOPraHUYECKUX bubnmorexa HOK
. https://m.edsoo.ru/00ad9ela
COeTMHEHU I
[TepBbIe OMBITKY KIACCHPUKAITUN
ol XI/II\I/)II/IIIGCKI/IX JJIEMEHTOB. ?[OHH?HG O rpymnmax bubmorexa LIOK
https://m.edsoo.ru/00ad9ffa
CXOJHBIX IJICMCHTOB
[Tepuonnueckuii 3akoH u [leprnonnueckas
52 CHfTeMZ XAMWYECKHAX SHGMGII-:TO;I . . bubmmoreia LIOK
https://m.edsoo.ru/00ada52c
Menneneena
53 Ileprozsl, TpymIIbL, MOATPYIIIEI bubmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CoCcTaB aTOMHBIX SIJIED. bubnuoteka [JOK
N3otormnsl https://m.edsoo.ru/00ada342
55 CtpoeHue 3JIeKTPOHHBIX 000JI0Y€K aTOMOB bubnuotexa [JOK

aneMeHToB [lepuoanyeckoii cucremsl . H.

https://m.edsoo.ru/00ada6bc



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc

Menpeneena

XapaKTepI/ICTI/IKa XHUMHUYECKOI'O 3JIEMCHTA I10

56 ero nosioxeHuto B [lepuognueckoit cucreme bubmorexa LIOK
https://m.edsoo.ru/00ada824
. 1. MenneneeBa
3nauenue [leprnoanyeckoro 3akoHa A
57 pa3BUTHS HAyKH U nipakTuku. /. 1. bubmuorexa [JOK
MeneneeB — yu€Hblii, Ieaaror u https://m.edsoo.ru/00ada96e
Ipa)KTaHuH
58 DNEeKTpOOTPULIATEILHOCTh ATOMOB bubnmnoreka HOK
XUMHYECKHX 3JIEMEHTOB https://m.edso00.ru/00adaab8
59 HonHas XuMu4ecKas CBSI3b bubamorexa LOK
https://m.edsoo.ru/00adac34
60 KoBanenTHast monsipHasi XUMUYECKasi CBS3b bubnmorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBanentHas HemonspHas XuMU4eckas CBsI3b bubmiorexa LIOK
https://m.edsoo.ru/00adaab9
bubmmoteka [IOK
62 CTenes okucieHiA https://m.edsoo.ru/00adae28
63 OKHCANTENHEHO-BOCCTAHOBUTEIHHBIC PEAKIIHH bubmiorexa LIOK
https://m.edso00.ru/00adb076
64 OKHCIUTEIN U BOCCTAHOBHUTEIN bubmmorexa LOK
https://m.eds00.ru/00adb076
65 KonTponbnas padora Ne4 o teme bubmuoreka [JOK
«Ctpoenue aromMa. XUMHUYECKast CBSI3b» https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O60011eHNE U bubmuoreka [JOK
CHCTEMAaTH3aLUs 3HAHUI https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O6o011eHuE 1 bubmuoteka [JOK

cUCTeEMAaTH3al s 3HaAaHUU

https://m.edsoo.ru/00ad9ch?2



https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

68

PesepBHelil ypok. O600IICHHE 1
CHCTeMaTH3aIlnsl 3HAHU

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d61c6
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https://m.edsoo.ru/ff0d61c6

9 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO
4acoB

JIeKTPOHHBbIE HU(PpoBbIe 00pa3oBaTebHbIE
pecypchbl

Bcero

[Tepnonueckuii 3aKoH.
HepI/IOI[I/I‘IGCKaH CUCTEMA XUMHNYCCKUX
anemenToB /I. 1. Menaeneera
3aKOHOMEPHOCTH B U3MEHECHHUH
CBOMCTB XUMHUYECKHX AJICMEHTOB
MEePBBIX TPEX MEPUOIOB
Knaccudukanus u HOMeHKIaTypa
HEOPTraHWYECKUX BEIECTB

bubmmorexa [{OK https://m.edsoo.ru/00adb59e

bu6nuoreka IIOK https://m.edsoo.ru/00adb6b6

bu6nuoreka IIOK https://m.edsoo.ru/00adb7e2

Buabl XuMUYeCKOM CBA3U U TUIIBI
KPUCTAJUIMYECKUX PELIETOK
Konrtponsnas padora Nel o teme
«[ToBTOpEHUE U yrirybiaeHne 3HaHUil
OCHOBHBIX pa3/iesioB Kypca 8 Kiacca»
Knaccudukanus xumuaeckux
peaxkuuil Mo pa3InyHbIM IPU3HAKAM

bubmuoreka [{TOK https://m.edsoo.ru/00adbac6

bubnrorexa I{TOK https://m.edsoo.ru/00adbcb0

ITonsiTHE O CKOPOCTH XUMHYECKOU
peakiuu. [IoHsATHE O TOMOTE€HHBIX U
TeTEPOreHHBIX PEaKLMIX

bubmuoreka [IOK https://m.edsoo.ru/00adbe9a

ITonsTHE O XUMHYECKOM PaBHOBCCHHU.
@DakTOpPBI, BAUSIOIINE HA CKOPOCTh
XUMHUYECKON PEAKIIMH U TIOJIOKEHUE
XUMHYECKOTO PABHOBECHUS

bub6muoreka IIOK https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

OKHUCIUTENHLHO-BOCCTAHOBUTEIIBHBIE
peakIuu

bu6muoreka [{OK https://m.edsoo.ru/00adcade

10

11

Teopus 3IEKTPOIUTUYECKON
nucconranuu. CUIIbHBIE U Cl1a0ble
AIEKTPOIUTHI

HNounble ypaBHEHUS peaKInid

bubmuoreka [{OK https://m.edsoo.ru/00adcd68

bubmmorexa LIOK https://m.edsoo.ru/00add448

12

XUMHYECKHE CBOMCTBA KUCIOT U
OCHOBaHUH B CBETE MPEACTABICHUI 00
3JIEKTPOJIUTUYECKON AUCCOIUALINHI

bu6muoreka IIOK https://m.edsoo.ru/00add5d8

13

XUMHYECKHE CBOMCTBA COJIEH B CBETE
npeCcTaBIeHUN 00
ANEKTPOIUTUUECKON JUCCOLMAIIIHI

bub6muoreka [{OK https://m.edsoo.ru/00add8b2

14

15

ITonstue o TUaApPOJIU3C coJieit

O00011eHNEe U CUCTEMATU3ALIS
3HAHUN

bu6muoreka IIOK https://m.edsoo.ru/00add9d4

bu6nuoreka IIOK https://m.edsoo.ru/00addd12

16

17

18

19

[IpakTuueckas padbora Ne 1.
«Pemenne 3kCrepuMeHTaIbHbIX
3a1a4»

KonTponbnas pabota Ne2 o teme
«INEKTPOIUTUYECKAS TUCCOITHAITHS.
XUMHUYECKUE PEAKIIUU B paCTBOPAX)»

OO01mast XxapakTepUCTHKA raJIOr€HOB.
XUMHYECKUE CBOWCTBA HA IIPUMEPE
XJIopa

Xnoposogopoa. CoJisiHast KUCIOTA,

XUMUYECKHUE CBOWCTBA, ITOJIyYEHUE,
[IPUMEHEHHUE

bu6muoreka [IOK https://m.edsoo.ru/00addbfa

bub6muoreka [{OK https://m.edsoo.ru/00addecO

bubnrorexa LIOK https://m.edsoo.ru/00addfe2

bubnmrorexa LIOK https://m.edsoo.ru/00adel04

20

[TpakTrueckas padora Ne 2 o Teme

bubmmorexa LIOK https://m.edsoo.ru/00ade348



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348

«Iomydenue COITHON KUCIOTHI,
U3Yy4EHHUE €€ CBOUCTB»

21

22

23

Brpruucnenus no ypaBHEHUSAM
XUMHUYECKHUX PEAKIIHiA, €CJIU OJIUH U3
pEeareHToB JaH B U30BITKE

OOm1ast XapakTepUCTHUKA SJIEMEHTOB
VIA-rpymmsl

AmnnoTponHbie MOIU(UKALIUY CEPHI.
HaxoxaeHnue cepbl v €€ coequHEHU B
npupoje. XMMHUYECKHe CBOICTBa
cepbl

bubmuoreka [IOK https://m.edsoo.ru/00ade488

bubmmorexka I{OK https://m.edsoo.ru/00ade64a

bub6muoreka IIOK https://m.edsoo.ru/00ade64a

24

CepoBoaopo/1, CTpocHHE, (PU3HUECKUE
U XUMUYECKUE CBOWCTBA

bubmmoreka [{OK https://m.edsoo.ru/00ade802

25

26

Oxkcuppl cepbl. CepHas KHCIIOTA,
duznyeckue 1 XuMUYECKHE CBOMCTBA,
IIPUMEHEHUE

XVMHYECKUE PEAKIINH, JIEKAIINE B
OCHOBE ITPOMBILIIEHHOTO CrIocoba
MIOJIy4EHUS CEPHON KUCIIOTHI.
XHUMHYECKOE 3arps3HEHNE
OKpYKaIoIle cpeibl COETUHEHUSIMU
cepsl

bub6muoreka [{OK https://m.edsoo.ru/00adea28

bubmuoreka [IOK https://m.edsoo.ru/00adec8a

27

28

Boruncnenue maccoBoil 10y BBIXOAA
MPOJYKTA PeaKuu

OO11ast XapaKTepUCTHKA 3JIEMEHTOB
VA-rpynmnsl. A30T, paclipocTpaHeHHE
B IIpUpoze, GU3NIECcKue u
XUMUYECKHE CBOMCTBA

bubmuoreka [IOK https://m.edsoo.ru/00adec8a

bubnmrorexa LIOK https://m.edsoo.ru/00adeea6



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6

29

AMMHaK, ero pu3nvecKue u
XMMHYECKHE CBONCTBA, MOTyYCHUE U
pUMEHEHHE

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

30

[IpakTuueckas padora Ne 3 o reme
«[Tony4yenue ammuaka, U3yu4eHHe ero
CBOMCTB»

bu6muoreka [{TOK https://m.edsoo.ru/00adf180

31

32

33

A3oTHas KucaoTa, e€ Gu3ndecKue u
XAUMHUYECKUE CBOMCTBA

Hcnonp30BaHne HUTPATOB U COJICH
aMMOHWUS B KQUECTBE MUHEPAIBbHBIX
ynoOpeHnid. XuMu4eckoe
3arpsi3HCHUE OKPYKAKOIIEH Cpelibl
COCAMHEHUSIMH a30Ta

®ochop. Oxeun docdopa (V) u
docdopnas kucnota, pusndeckue u
XUMHUYECKHE CBOICTBA, MOJy4YCHHE

bubmuoreka [IOK https://m.edsoo.ru/00adf306

bu6muoreka IIOK https://m.edsoo.ru/00adf518

bu6nuoreka IIOK https://m.edsoo.ru/00adf68a

34

Hcnonb3oBanue pocdaToB B KauecTBe
MHUHEpaJIbHBIX Y100pEHUH.
3arpsi3HEHUE IPUPOTHON CpeIbl
docharamu

bu6muoreka ITOK https://m.edsoo.ru/00adfc20

35

Yraepon, pacipocTpaHEHHE B
npupoe, Gu3nYecKue 1 XUMHYECKHe
CBOMCTBA

bu6mmoreka [{OK https://m.edsoo.ru/00adfd9c

36

Oxkcuapl yraeposaa, ux Gpuzndeckne u
XUMHYECKHE CBOMCTBA.
DKojoruyeckue npooIemsl,
CBsi3aHHBIE ¢ OKCHIOM yrieposa (1V)

bu6moreka [{TOK https://m.edsoo.ru/00adfebe

37

VYroapHasg KUCIoTa U €€ COoIn

bubnrorexa LIOK https://m.edsoo.ru/00ae006¢



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c

38

[IpakTuueckas padora Ne 4 o reme
"[Tony4yeHue yrieKucaoro rasa.
KauectBennast peakuus Ha KapOoHaT-

HOH

bubmmoreka LIOK https://m.edsoo.ru/00ae027¢e

39

[TepBoHauanbHBIE MOHATHS 00
OPraHUYECKHX BEUIECTBAX KaK O
COEMHEHUSAX YIIIepoaa

bubmuoreka [IOK https://m.edsoo.ru/00ae054e

40

41

42

Kpemuunii u ero coequHeHus

[TpakTuueckast pabota Ne 5. Pemenue
SKCHEPUMEHTAIBHBIX 33]a4 110 TEME
«Baxueimme HeMeTaIbl U UX
COETMHEHUS»

KoHntpoinbhas padora Ne3 mo teme

«BaxHel1ne HeMeTaJIbl U UX
COEIMHEHUS»

bubmuoreka [IOK https://m.edsoo.ru/00ae080a

bu6muoreka IIOK https://m.edsoo.ru/00ae0bf2

bu6nuoreka IIOK https://m.edsoo.ru/00ae0el8

43

44

OO0m1as XxapakTepuCcTUKa XUMHUUECKIX
AJIEMEHTOB — METAJLIOB.
Merannuueckas CBA3b U
MeTaJuInuecKasi KpucTajuinueckas
pemérka. Pu3nvecKue CBOMCTBA
METaJIOB

XUMHYECKHE CBOMCTBA METAJLJIOB.

DNEKTPOXUMHUYECKUH psift
HanpsHKEHUH METaJIoB

bu6nuoreka IIOK https://m.edsoo.ru/00ae103e

bubnmrorexa ITOK https://m.edsoo.ru/00ael156

45

O61mue crnocoOb! MOTyYeHUs
MeTtaaoB. CraBbel. Berancienns mo
YPaBHEHUSIM XHMHUUYECKUX PEaKIui,
€CIIM OJIMH U3 PEareHTOB CONEPKUT
pUMeECH

bubmmoreka IIOK https://m.edsoo.ru/00ael156



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

46

IIonsatue o KOppO31Hu MCTAJIJIOB

bubmuoreka [{OK https://m.edsoo.ru/00ae1278

47 [Ienouynble METALIBI bubmmorexa LIOK https://m.edsoo.ru/00ael4b2
0]

48 KOHABRT H THIPOKCIIGT HATPHA 1 bubmmoreka LIOK https://m.edsoo.ru/00ael4b2
KaJus

49 HleﬂoqlfogeMeHwUHe MeTaLIRt = bubmmrorexa LIOK https://m.edsoo.ru/00ael5e8
KaJIbIIMA ¥ MarHun

50 Baxueiine coequHEHNS KaIbLIAA bubmmoreka LIOK https://m.edsoo.ru/00ael5e8

51 O06o001IeHre U CUCTEMAaTH3aIIHs
3HAHUU
e 61 o8

52 COTIOCTD BOABL I CHOCODRI €€ bubmmorexa LIOK https://m.edsoo.ru/00ae1886
yCTpaHCHHUS
[TpakTiueckas paborta Ne 6 o Teme

53 "YKECTKOCTh BOIBI U METOLI €8 bubmmoreka LIOK https://m.edsoo.ru/00aelae8
ycTpaHeHUs"

54 ATroMuHII bubmmoreka LIOK https://m.edsoo.ru/00aelc64
A N

55 MbOTEpHEIE CBOHCTBA OKCHAR I bubmmorexa LIOK https://m.edsoo.ru/00aelc64
THIPOKCHUIA

56 Keneso bu6muoreka IIOK https://m.edsoo.ru/00ae1d86
0]

57 KCHARY, THIPOXCHABL f COIH Aemesa bubmmoreka LIOK https://m.edsoo.ru/00ae35e6
(1) u xene3a (1)

58 O06o0mIeHre U cucTeMaTru3aIus
3HAaHUU
[TpakTuueckast paborta Ne 7. Pemenue

59 JKernep Hiw CHTATLHPIX SA/1aT MO TEME bubmnuoreka IJOK https://m.edsoo.ru/00ae3de8
«Bakuennme MeTalIbl B KX
COCTHHCHUS)
B

60 PIAHMCIICHIA IO YPABHCHHAM bubmmorexa LTOK https://m.edsoo.ru/00ael750

XUMUYECKHUX PEaKIUi, ECITH OJIUH U3



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

pPEareHToB J1aH B U30BITKE WU
COJICPKHUT pUMeECH. BbrancieHnus
MacCOBOM JI0JIH BBIXO0JIa MMPOYKTa
peaknuu

O00011eHUE U CUCTEMATU3 AL

61 . 1
3HAHUU
Kontponbnas pabota Ne4 o reme

62 «Baxxkneume MeTaIbl 1 UX 1
COCANHCHUA»
B

63 clieersa u NfaTepHaHH s 1 bubaunorexa [IOK https://m.edsoo.ru/00ae3f50
IIOBCECAHCBHOU XU3HH YCIIOBCKA
X

64 HMHqGCKoevgarpBHeHHe 1 bubmmorexa LIOK https://m.edsoo.ru/00ae4270
OKpYZKaromeu Cpeabl
P

65 OB XHMUH B PetieHiH 1 bubmmorexa LIOK https://m.edsoo.ru/00ae4270
HKOJIOTMYECKUX MPOOIeM
P 5 .

66 CSCPBIRI YPOK 0606111 ere 1 bubaunotexa IIOK https://m.edsoo.ru/00ae0d0a
cucreMaru3danus 3HaHUN
P 7 . 06006

67 C3CPBIRIL YPOI. 100 iHeHHe " 1 bub6muoreka [IOK https://m.edsoo.ru/00adb33c
cucremMaru3anus 3HaHUN
P 7 . 0606

68 C3CPBITRIH YPOI. 100 ?IeHHe " 1 bub6muoreka [{OK https://m.edsoo.ru/00ad9cb2
cucremMarusanust 3HaHUN

OBIIEE KOJIMYECTBO YACOB I10 68
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YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O

MMPOLECCA

OBS3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA:

«Xumus» 8 kimace, O.C. I'abpuensn, UznarensctBo «/Ipodar, 2017

«Xumust» 9 knacc, O.C. INabpuensa, MznatensctBo «podar, 2018

[lepuonnueckas cucrema xummueckux 3neMeHToB J.11.Menneneera

Tabnuia pacTBOPUMOCTH KMCIIOT, OCHOBAHUH, COJIEN B BOJIE

DNEKTPOXUMHYECKUN Psi/i HANIPSKEHUS METAIIOB
METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA
1. I'abpuensu O. C., Bocko6oitnukosa H. I1., fmykoBa A. B. HacTonbHast KHUTA yYUTEIS.
Xumus. 8 ki1.: Metoauueckoe mocobue. - M.: JIpoda, 2021.
2. T'abpuensn O. C., SmykoBa A. B. Terpaap miis 1a00paTOPHBIX OIMBITOB M MPAKTHYECKUX
pa6ot. 8 k1. K yue6uuky O. C. I'abpuensna «Xumus. 8 kimace». M.: [Ipoda, 2022.
3. I'abpuensu, O. C. Metonuueckoe nocodoue k yueonuky O. C. ['abpuensna « XuMus». 8 Kiacc
/ 0. C. I'abpuensa. — M. : [Ipoda, 2021. — 1009.
4. I'abpuensn, O. C. Meronuueckoe nocobue k yueonuky O. C. I'abpuensna «Xumus». 9 kinacc
/ 0. C. I'abpuensa. — M. : [Ipoda, 2021. — 108.
5. Xumus : TexHonorndeckue kaptol Kk yueOHuky O. C. 'abpuensna «Xumus. 8 kimacey :
meToauaeckoe mocooue / JI. . AcarnoBa. — M. : [lpoda, 2020
6. Xumus : TexHonorndyeckue kaptol Kk yueOnuky O. C. 'abpuensna «Xumus. 9 kimacey :
MeToaudeckoe mocooue / JI. . AcanoBa. — M. : [Ipoca, 2018
7. Xumus. 8 ki1.: KontponbHbie U ipoBepodHble paboThl K yueOnuky O. C. 'abpuensna
«Xumust. 8» / O. C. I'abpuensn, I1. H. Bepeskun, A. A. Ymakoa u ap. - M.: [Ipoda, 2022.
JaHHBIE
HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET:
http://www.chemnet.ru T"azeta «XumMusn» u cailT aast yautesst «51 uay Ha YpOK XUMHK)
http://him.1september.ru Equnas xomtekuus LIOP: TIpenmeTHas kKomekius « XuMUs»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HayYHbIE SKCIIEPUMEHTHI:
xumus. Komneknus Poccuiickoro o6mieo0pa3zoBareabHOTO TopTaia
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii
http://www alhimik.ru Beepoccuiickast omumnuaza mKoJIbHUKOB IO XUMUHU
http://chem.rusolymp.ru Opranudeckasi XUMHsL: JI€KTPOHHBIH yIEOHUK JUTS CPEIHEH HIKOJIBI
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