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[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOIM MPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30oBaHusl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBe (QeaepanbHOil paboueil MmporpaMMbl
BOCIIUTAHUS U C YYETOM KOHLETIIMY MPENoiaBaHusl y4eOHOro npeaMera « XuMus»
B 00pa3oBaTeNbHbIX opranu3anuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1a€T TpeACTaBICHUE O LENAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUA M Pa3BUTUS OOYYAIONIUXCS CPEACTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
npeaycMaTpUBAET PACHpPECIICHHE €ro Mo KjaccaM M CTPYKTYpUpOBaHHUE TIO
paznenaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpEIEsieT KOJUYECTBEHHBIC U
KaueCTBEHHbIE XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEMYIO
MOCJICIOBATENIPHOCTh ~ M3YYEHUS XUMHUM C  Y4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKM  y4eOHOro  TMpoIlecca, BO3PACTHHIX
OCOOCHHOCTEHM OOydYaroluxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera  JJis
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
mporpaMMbl Ha YPOBHE OCHOBHOT'O 0O0IIIero 00pa3oBaHUs, a TaKkKe TPEOOBaAHUN K
pesynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 coJiepKaHusl.

3HaHME XUMHUHU CIYKUT OCHOBOM MJis (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MnpejCcTaBICHU O MaTepuaIbHOM €JIMHCTBE MHUPA, BAXKHYIO
poJib UrpatoT (QOopMUPYEMblE XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
HSHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHs TI00ATbHBIX
npoOJjieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJIi  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUPOBAHME MBIILIICHUS W TBOPUYECKHX CHOCOOHOCTEM
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENBHOW Y4eOHOW  JIEeSITEeNbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KakK B
MOBCEIHEBHOM XKM3HU, TaK U B TPO(DECCHOHATLHOM eI TeTLHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISETCS OTBETCTBEHHBIM
ATanoM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHON TPaMOTHOCTH 00YyJarOIINXCs;

CIoco0CcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSAM, K MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIA]l B 3KOJIOTHYECKOE
oOpa3zoBaHue 00yUaOIINXCS.



JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBISIETCS  MEeAaroruyecku
aJanTUPOBAHHBIM OTpakeHWeM 0a30BOM HAYKH XMMHH Ha ONPENEIEHHOM JTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOT'O 00IIero oOpa3oBaHUsi OPUECHTUPOBAH Ha
OCBOCHHUE OOYYAIONIUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUHU, OCHOB
HEOPraHUYECKOM XUMHM W HEKOTOPBIX OTACIBHBIX 3HAUYUMBIX TOHSITUH
OPraHUYECKON XUMHUMU.

CtpykTypa coaepkaHHsl MPOTrpaMMbl MO XUMHHU cPopMHUpOBaHA HAa OCHOBE
CHUCTEMHOI0 mojaxoaa K €€ uzydeHuto. Conep:kaHue CKIIAIbIBAETCS W3 CHUCTEMBbI
MOHATHI O XMMUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMbI MOHSATUN O XUMUYECKOMN
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHS 3HAHW HA OCHOBE TEOPETUUECKUX MPEICTaBICHUN
Pa3HOTO YPOBHSI:

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

— Ilepuognueckoro 3akoHa Jl. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YYE€HHS O CTPOCHUHU aTOMa U XMMUUYECKOMN CBSA3H;

— TpeACTaBICHUNW 00 DICKTPOJUTHUECKON JTUCCOIMAIIUM BEIISCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE OSMIMUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOIO
YPOBHS K JIpyroMy, BBINONHSAS (QYHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS M BO3MOKHOCTEH MPAKTHUYECKOTO MPUMEHEHHUS U IOIYYEHHUS
U3Y4aeMbIX BEUIECTB.

OcBoeHHE TMPOrpaMMbl IO XHUMHH  CIIOCOOCTBYET  (POPMHPOBAHHIO
MPEJICTABICHUS] O XUMHUYECKOW COCTABJISIONICH HAYYHOM KapTUHBI MHUpPa B JIOTUKE
€€ CHUCTEeMHOW NpPHUPOAbI, LIEHHOCTHOTO OTHOLICHUS K HAy4YHOMY 3HAaHHUIO U
METOJIaM TMO3HAaHUs B Hayke. M3ydeHuWe XUMHUM NPOUCXOAUT C IPHUBICUYCHUEM
3HAHWA W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXKaroumi MHpy,
«buomnorus. 5—7 knacce» u «dusnka. 7 Kiacey.

[Ipy wW3yyeHWHM XUMHHM TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMHYECKOM HAayKH KaK OOJacCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
NEATENIbHOCTA YEJIOBEKAa M KAaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOU KYJIBTYPBI.
3amadya y4yeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HaHUN — BaKHEHUITUX (PaKTOB, MOHSATHH, 3aKOHOB M TCOPETHYCCKUX ITOJI0KESHUMH,
JOCTYMHBIX OOOONIEHWH MHUPOBO33PEHUYECKOIO0 XapaKTepa, fA3blKka HayKH, B
MpUOOIIEHNN K HAyYHBIM METOJaM T[IO3HAHWS TIPH W3YYCHUW BEIIECTB U
XUMUYECKUX peakuuii, B (GOPMUPOBAHUU U PA3BUTUM MO3HABATEIBHBIX YMEHHUI U
UX TMPUMEHEHUH B Y4YEOHO-MIO3HABATEIBHONM H Y4eOHO-HCCIEN0BATEIbCKON



JEeSATENbHOCTH, OCBOEHUM MpaBUil O€30MacHOro oOpalieHus ¢ BEIIeCTBaMHU B
IOBCETHEBHOM KU3HU.

[Ipy u3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENIN TaKHUE LI, KaK:

— (opmMupoBaHHE MHTEIUIEKTyaJbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHH,
CIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSIM JKU3HU;

—  HampaBlICHHOCTh OOyYEeHHMs] HAa  CHUCTEMaTHYeCcKOe MpUOOIIEeHHE
oOy4Jarommxcs K CaMOCTOSITENbHOM MO3HABATEIBHOM AESATENbHOCTH, HAYYHBIM
METOJIaM TIO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— o0ecrieueHne yCI0BUM, CIOCOOCTBYIOIIUX MPUOOPETECHUIO 00yUarOITUMUCS
OMbITa Pa3HOOOPA3HOM NEATETBbHOCTH, IMO3HAHUA W CaMONO3HAHUS, KIHOYEBBIX
HABBIKOB (KJFOUEBBIX KOMIICTCHIUI), MMCIONIUX YHUBEpPCAIbHOE 3HAYCHUE JUIS
Pa3IUYHBIX BUOB JICATCILHOCTH,

— (dopmupoBanue o0miel (YHKIMOHATBHOM UM  €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMCHUH OOBSICHATH M OICHWUBATH SIBJICHUS
OKPYXKAIOIIEr0 MHpA, WCIOJIb3YS 3HAHUS W ONBIT, IMOJYYCHHBIC MPH H3YYCHHH
XUMHH, TPUMEHSTh HMX NpPU PEIICHWHU MpoOJeM B MOBCEIHEBHON >XH3HU U
TPYIOBOM JIEATETLHOCTH;

— ¢opMmupoBaHHE Yy OOyYarolUMXCsl TYMAaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKMX 3HAHUW JJIs BBIPAOOTKH SKOJIOTHUYECKH
11eJIeCO00pa3HOro TMOBEACHUS B OBITY U TPYIOBOW JACSATENBHOCTH B IEIIX
COXpPaHEHUS CBOETO 3/I0POBbSI M OKPYKAIOIIECH MPUPOTHOM CpeIbl;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CaMOBOCIIMTAHMIO HA OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOQUsS M HANpPaBICHHOCTH JaTbHEHUIIETo
o0yJeHUSI.

OO0miee YuCIO dYacoB, OTBEACHHBIX HJIs HW3Y4YCHHS XMMHHM Ha YpOBHE
OCHOBHOTO 00111€T0 00pa3oBaHus, coctaniseT 136 yacos: B 8 kimacce — 68 yacoB (2
yaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHHUE OBYYEHUA

8 KUIACC

IlepBoHayanbHbIE XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMHUSA B CUCTEME HayK.
Tena wm BemectBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATpPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeToOAax MO3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKHE dJeMeHTbl. CHMBOJIBI XUMHUYECKUX
a1neMeHTOB. [IpocThie U ClIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnueckas ¢opmysa. BaleHTHOCT, aTOMOB XHWMHUYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTENbHAS MOJIEKYJIsIpHAsg Macca. MaccoBas J0Jisl XUMAYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonunuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMUECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COSTUHECHUM.

dusnyecKkne U XMMUYECKHUE SBJICHUs. XUMHUECKasl peakius U e€ MpU3HaKHU.
3aKOH COXpaHEHHs MacChl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1a00OpaTOpUu M
npuéMamMu oOpamieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OMMCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHMYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pPAcTHpaHUE caxapa B CTYIKE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYHU, MPOKAIMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIOICHHE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peakluMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuM, B3aMMOACHCTBHE Kele3a ¢ pactBopoM cos menu (11),
M3y4YeHHE CIOCOOOB pa3/elieHus CMECEil: ¢ MOMOIIBI0 MarHuTa, (pUIbTpOBaHUE,
BBITIApUBAHUE, UCTHWUIAIUS, XpoMaTorpadus, MpoOBEACHNE OYNCTKUA IMOBAPECHHOM
COJIM, HAOIIOJIEHHWE W  ONHCAaHWUE  Pe3yJbTaTOB  MPOBEJCHHUS  OIbITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHHE MOJIEIIEN MOJIEKYJI
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopon — 3JaeMEHT U MpPOCTOe
BelecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kwucinopoma. CrocoObl



MOJIyYeHUsT KHUCIOpoJa B Ja0Opatopuu ©  NOPOMbBIIUIEHHOCTH. Kpyrosoport
KHciopoza B mpupoe. O30H — aulIoTponHas MoAU(PUKALMS KUCIOPOIa.

TermoBoil >P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, (GuU3MUeCKMe MW XUMUYECKHUE CBOWCTBa, MPUMEHEHUE, CIIOCOOBI
nonyyeHus. Kucnotsl u conm.

MomnsipHbiii 00BEM ra3oB. Pac4€Thl M0 XMMUYECKUM YpaBHEHUSIM.

®dusnyeckue CcBOMCTBAa BOoAbl. Bojga kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPbL. PacTBOPUMOCTH BEUIECTB B BOJIE.
MaccoBasi 10Jisl BELIECTBA B pacTBOpPE. XUMHUYECKUE CBOMCTBA BOJbI. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannmueckux coeauHennit. Oxcuawl. Kiaccudukxarus
OKCHJOB:  coyieoOpasyroniye  (OCHOBHBbIE,  KHCJIOTHbIE, aM(pOTEepHBIE) U
HecoseoOpasyromue. Homenknatypa okcunoB. ®Pusznueckue H XUMHUYECKHE
cBoiicTBa OKCU0B. [loyueHune okcuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHus. HomeHkinatypa ocHoBaHui. PU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [lorydenrne oCHOBaHUIA.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dOuznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psn axtuBHocTn MetaiuioB H. H. bekerosa.
[Tomy4denue KUCHIOT.

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

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKCnepumenm:

KAUYECTBEHHOE ONPEAEICHUE COJIECPIKAHUS KUCIOPOIa B BO3YXE, MTOIYyUYCHUE,
coOupaHue, pacro3HaBaHWE W W3YyYCHHUE CBOWCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamenns ropeHus (mokapa), O3HAKOMJICHHE C o00pa3laMud OKCHUIOB H
OMMCaHUWE HUX CBOMCTB, MOJy4YeHHE, COOMpaHUE, PACIIO3HABAHUE W HW3Yy4YCHHUE
CBOMCTB Bojiopoja (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOXHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPAa3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW pPACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBHIO, NPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICVCTBUE BOJBI C METAJLUIAMU
(HatprieM ©  KaibliieM) (BO3MOXXHO  HCIIOJB30BaHUE  BUIECOMATEPHUATIOB),



uccienoBaHue o0pa3lOB  HEOPraHMYECKUX BEHIECTB  Pa3JIMYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT W IIEIOYEH,
uzydyeHue B3aumozeiicTBuss okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJUIaMH, PEAKIUi HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METa/ljla APYTMM M3 PacTBOpa COJU, PEIICHUE
AKCIIEPUMEHTAJBHBIX 3aJlad 1o TeMe «BakHelue KIacChl HEOPraHUYECKUX
COCMHECHUIN.

HHepuoagnuyecknin 3axkon u Ilepuoamyeckas cucremMa XHUMHYECKHUX
ieMeHToB JI. . MengeaeeBa. CtpoeHue aToMoB. XHMHUYECKAsl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHbIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIIax CXOJHBIX DJIEMEHTOB (IEIOYHBbIE U MIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. [lepuoanueckasl cucteMa XUMUYECKUX 3JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAs  (QOpMBI
[Tepuonuueckoit cucrtembl xumuueckux 3nmeMeHToB 1. 1. Menneneesa. Ilepuonasr
u rpynnbl. DU3NYECKUN CMBICT MTOPSAKOBOTO HOMEpa, HOMEPOB INEpuoja u
IPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siaep. M3otonbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J0YeK aToMOB TNepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl JI. WM. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHutro B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIJIEMEHTOB,
METAUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIIaM U MEPUOJaM.

3nauenue I[lepuoauueckoro 3axkoHa v [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
rpaXk1aHUH.

Xumuueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHUU.
IIporecchl okucaeHus U BocCTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHIA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEINBHBIX  PEAKLUN
(ropeHue, peakiuu pa3ioKeHHs, COeTUHEHHUS).

Mexcnpeomemmunle cea3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHUMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIIUXCS CUCTEMHBIMM ISl OTJEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KiacCu(UKalusi, NEePUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, DJJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
W30TOIbl, PAJIMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEJO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, €IUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COTHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MHHEpANbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIC PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB IEPBBIX TPEX MNEPHOJAOB, KalMs, KalblLMs U HUX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THUIIBI KPUCTATIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEMIETKH U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMA9eCKUX peakinii Mo pa3IundHbIM MpU3HAKaM (110 YUCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIHIECTB, MO TEIUIOBOMY 3(deKTy, o
M3MEHEHUIO CTETICHENW OKUCIIECHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYACTHUIO KaTajau3aTopa). DK30- U SHAOTEPMUUYECKUE PEaKIMU, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumMu4eckoil peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX M TETePOTCHHBIX
peakuusx. llonstue o karamuse. [IoHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XHUMHUYECKOM pEAKIUMU W MOJIOKEHUE XUMHUUYECKOIO
PaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKI[MU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHUI



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMA C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust IEKTPOIUTHUECKON JUCCOUUALNU. DIEKTPOIUTHI U HEAIEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAall€HHblE HWOHHBIE YypaBHEHHs peakuuii. CBOKCTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJIIMU KPUCTAINIMYECKUX PEHIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpPOB BEIIECTB, MpoLEcca AUCCOLMALUMU KHUCIOT, IIEJIOYed U CoJiel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C TIOMOIIBK0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTayibl U MX COeIMHEHUS

OO6mast xapaktepucTtuka TranoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOzeiiCTBUE € METAJJIaMH, HEMETa/IaMH, IejioyamMu). XJIOpPOBOAOPOA.
ConsgHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydYeHHUE, NMpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue u (HU3MYECKUE CBOWMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMHu4eckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kwmciora, (u3nUeckue W XHMHUYCCKHE CBOMCTBa (00mue Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. Haxoxaenue cepsl U €€ COECIUHEHUN B MpUpOAE. XUMHYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COECIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHHS. A30T, pacCIpOCTpPaHEHHE B MPHUPO/IE,
¢uznueckure u XuMuyeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
dbu3nYecKue U XUMHUYECKUEe CBOMCTBA, MojlydeHue u npuMmeHenue. Coiam aMMOHMUS,
ux (pU3nYecKre U XMMUYECKHUE CBOMCTBA, MpuMeHeHune. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ ToJydeHue, (PU3UMYECKUe U XUMHUYECKUE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crenupuyeckue).
Hcnonw3oBanne HUTpPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopeHuii. XUMHUYECKOE 3arpsi3HeHUE OKpYXKalolel cpeibl COEMHEH USIMU a30Ta
(KUCIOTHBIE NOXKAM, 3arpsi3HEHHE BO3JayXa, MOYBbl M BoAoEMOB). docdop,
ajtoTponHeie Moaudukanuu (Gochopa, GuUMUECKUE M XUMUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NIeCKue U XUMUUECKUE CBONCTBA,
nonyuyenue. Mcnonb3oBanue ¢pochaTroB B KauecTBE MUHEPATBHBIX YAOOPEHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHble  CTENEHU  OKHUCICHUS.  YTJEepoj,  aJuIOTPOIHBIE
Moau(UKALMK, PACHpPOCTpaHEHHE B TMpupone, (HHU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopor yriiepona B npupoje. OKCUIBI yriiepona, ux
dusznueckre W XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHEe W TpUMEHEHHE. DKOJIOTHYeCKHe MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r1700aNbHOrO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YrompHas KUcaoTa U € coiu, X GU3NIECKUEe M XUMHYECKHUE CBOMCTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHATHS 00 OPraHUYECKUX BEHIECTBAX KAK O COCAMHEHHSIX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie MCTOYHUKK YTIEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (O€H3MH), WX POJIb B OBITY M MPOMBIIUICHHOCTH.
[TorsiTHE 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUPaAX, OCNKaX, YIJIeBOJaX — U UX
poii B KHM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHUE U
npuMmeHerre. CoenuHeHHMs KpeMHHs B mpupojge. OOmme mnpeacTaBieHus o0
okcune kpemuus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHUE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpoUTEIbHbIE MaTepHallbl: KepaMUKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpobaeMbl 0€30MacHOTO HMCHOJb30BAHUS
CTPOUTEIBHBIX MATEPUAJTIOB B OBCEIHEBHOM )KU3HM.

Xumuueckuit IKCnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJSTHOW KUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpaxkaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajloreHOB M WX COCAMHEHUM (BO3MOXKHO HKCIOJb30BAHUE BHICOMATEPHUAIIOB),
O3HAKOMJICHHME ¢ oOpas3laMu XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpasmamMu  ceppl W €€  COeAUHEHUSIMU  (BO3MOXKHO  HMCIIOJIb30BaHHE
BUJIeOMaTeprasoB), HaOJOICHUE TIpoliecca OOyTIIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, M3yUYCHHE XUMUUYECKHUX CBOWCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiuy Ha Cyibdar-
MOH W HaOJIOJICHUE TMpU3HaKa e€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBOoMcTBamMHu azora, ¢ochopa W WX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUaIoB), oOpa3amMu a30THBIX U (HOCHOPHBIX YAOOPEHHI, MOIydeHHeE,
coObupaHue, paclo3HaBaHWE W M3YYCHUE CBOWCTB aMMHaKka, IMPOBEJICHHE
KaueCTBEHHBIX PEaKIUi HA MOH aMMOHHUS U (PocdaT-uOH U U3yUEHUE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCITOJIb30BAHHE BUJIEOMATEPHUAIIOB), U3y4YEHUE MoJeNen
KPUCTANTMYECKUX peHmETOK anMasza, rpadura, QyuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOIMCTBOM MPOTUBOTa3a, MOJy4yeHUe, coOOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKMCIIOrO Ta3a, MpOBEJeHNE KauyeCTBEHHBIX peakiuid Ha kapOoOHAT U
CWIMKAT-UOHbBl W UW3yYEHHE TMPHU3HAKOB HUX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJNYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelne HeMeTaJuIbl U UX COSIUHEHUS)).

MeTanibl M UX COeIMHEHUS

OO0mast XxapakTEepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTallioB. MeTanueckasl CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DIEKTPOXUMUYECKUU  pAal
HampsHKeHu MeTamnoB. Ousnyeckne ' XUMMUYECKHEe CBOMCTBA MeTauioB. OO01ue
crnocoObl ToyyeHus MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyryH, AIOPATIOMUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY U TPOMBIIIUICHHOCTH.

[Ileounble MeTauibl: MoJiokeHUe B [lepruoanyecko cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHe MX aTOMOB, HAaX0XIECHHUE B MPUPOJIE.
®u3nuecKkue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



TUAPOKCHABI HaTpusi W Kanus. [IpumMeHeHHWe MIeNOYHBIX METAUIOB HU  HX
COCIMHCHUM.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucrteMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HAaX0XJI€HUE B IIpupoae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxkHelmme coequHeHHs KaiblUs (OKCHUIl, THUIPOKCHUI, COJIH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHME: IOJIO)KEeHUE B [lepnoanyueckoi CUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszndeckue u
XUMUYECKHE CBOMCTBA altOMUHMS. AM(OTEpHBIE CBOMCTBA OKCHJIA M TUIPOKCU]IA
AJTIOMUHUSL.

Kenezo: nonoxenue B [leppoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
N. MenaeneeBa, CTpOEHHUE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBLI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oO0pa3llaMud METAJIOB U CIUIABOB, UX (DU3NYECKUMU
CBOMCTBaMH, M3y4YCHHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aUMOJECHCTBUS OKCHJA
KaJupllusi W HaTpus C BOAOW (BO3MOXHO MHCIIOJB30BAaHHUE BHJIEOMATEPHUATIOB),
UCCJIEJOBAaHNE CBOWCTB >KECTKOM BOBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BOBMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHANIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUs, KajblUs, aJlOMUHUS, LIUHKA, XKeje3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMHCAHKE MIPOILIECCOB OKPAIIMBAHMUS
IUITAaMEHW HMOHAMM HaTpus, Kauusg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIeoBaHNEe aM(OTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUSA
U TUAPOKCHUA LIMHKA, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a7a4 1o Teme «BakHeimme
METAJUIBI U KX COCTUHEHUS.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B MOBCEIHEBHOM KW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHX 0KOTax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHHUE OKpYXkKarllel cpeabl (MpeaenbHas TOMycTHUMast
KOHIIeHTpanus Bemiects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepualbl).

Mexcnpeomemmnnie ceéazu



Peanuzammsi MeXIMpeIMETHBIX CBS3€H NMPU HM3YUYCHWH XWUMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BAaHME KaK OOIUX ECTECTBEHHO-HAyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAy4YHBIM (DAKT, THUIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HaOIIOACHHE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPCHHUE, MOJIEb, SBICHUE, MAPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIBI.

dusnka: wmaTtepusi, aToM, DJJCKTPOH, IPOTOH, HEWTPOH, HOH, HYKIH/I,
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNPOBOIHUKHM, JAUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAs
pemérka, CIUIaBbl, (U3MYECKHE BEIWYUHBI, CIUHUIIBI M3MEPCHHS, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dorocuHTe3, nbIxaHue, Ouocdepa, SKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPOA3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapochepa, MHUHEpadbl, TOPHBIC TOPOJIHI,
NIOJIC3HBIC NCKOIIAeMBbIC, TOILJIMBO, BOJIHBIC PECYPCHI.



IINTIAHUPYEMBIE PE3YJbBTATHBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
oOpa3oBaHusl JOCTUTAIOTCS B XOJie OOyYEeHHs] XMMUU B €IUHCTBE y4eOHOH H
BOCIIUTATEJIBHON JEATEIBHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUMCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlIecTBe MpaBUJIaMU M HOPMaMU MOBEJIEHUS M CHOCOOCTBYIOT IIpolieccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATTU3AIMHN 00yYaOIIKUXCSl.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPaXalOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM  TMO3UTUBHBIX LEHHOCTHBIX OPHUEHTAIUHA U
paclIMpeEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1)maTpMoTH4YeCKOro BOCIMTAHUS

LEHHOCTHOT'O OTHOILIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAYKHM B IKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMHQOpMaLUe O
MEPEIOBBIX JOCTMXKEHUSAX U OTKPBITUSIX MHUPOBOM M OTECYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2)rpaskIaHCKOro BOCIIUTAHUSA

NPEACTABICHUS O COLMAIbHBIX HOpPMax M NpaBUIaX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUYECKOW M JIPYTUX  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TpH
BBITIOJTHEHUU YYEOHBIX, TII03HABATEIIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpOIEcce ITOW Y4YeOHOUM JeATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IIOCTYNKA CBOMX TOBapUUIEH C MO3ULIHH
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUI TOCTYIIKOB;

3)IIeHHOCTH HAYYHOT O MO3HAHUS !

MHUPOBO33PEHYECKUE IPEACTABICHNUS O BEIECTBE MU XMMHUYECKOW pEaKluu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH U COCTABIISIOLIHE
OCHOBY JUII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aHUMOCBS3SIX YEJIOBEKA C
MNPUPOTHOMN CPEIOM, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHBBI, HAIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUHU MO
XAMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOI0IaeMBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MH(GOPMALMOHHON M YUTATEIbCKOM KYJIbTYpPhl, B TOM 4YHUCJE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4eOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JTUTEpaTypor, JOCTYIHBIMA TEXHUYECKUMHU CPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHIO M TO3HAHWIO, JHOOO3HATENbHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K caMOOOpa3OBaHUIO, TMPOEKTHOM M HUCCIEIOBATEIBCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPAaBJICHHOCTH W YPOBHsS OOy4YeHUS B
JIATbHEUIIIEM;

4)¢opMupoOBaHKS KYJIbTYPHI 310POBbS

OCO3HAHUE IIEHHOCTH KW3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JIOPOBBIM 00pa3 KU3HU, OCO3HAHHWE MOCJICACTBUU U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUSI TIpaBWJI 0€30MacHOCTH MpU  OOpAIICHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5)TpyaoBOro BOCIMTAHMS:

WHTEPEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuil u Tpyaa pa3IindyHOro poja,
yBOXEHUE K TPYAYy M pe3yibTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHMS TPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHJMBUIYaJIbHON TPACKTOPUH MPOJOJDKEHUS 00pa3oBaHus ¢ YU4ETOM JIMYHOCTHBIX
MHTEPECOB M CIIOCOOHOCTH K XMMUHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCIEeIHON MPOodeCcCUOHAIBHON NESITETbHOCTH U Pa3BUTUSI HEOOXOUMBIX YMEHHI,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOMN CPelIE;

6)3K0J10rH49eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH I1€J1eCO00pa3HOe OTHOIICHHE K NPUPOJIE€ KaK HCTOYHHKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS, IOHMMAHUE LIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nuecKoMy U TICUXMUYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJEHUS
npaBMJI 0€30MACHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, A TAKXKE B CUTYAIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIydaeMble MPU WU3YYCHUH XUMUU, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPEANOM, I MOBBILICHUS
YPOBHS  DJKOJOTUYECKOW KyJNbTYphl, OCO3HaHHUS TJ00aIbHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEeM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAThCA UM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocraBe MeTanpeaMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYMMBbIE IS
dbopMupOBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U IPYTOE.), KOTOpPbIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTaX M TMO3BOJSIOT Ha
OCHOBE 3HAHWU U3 ITUX MPEAMETOB (POPMHUPOBATH MPEJICTABICHUE O IEIOCTHOM



Hay4YHOW KapTHUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeUnBaOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIBHOMY IUIAHUPOBAHHUIO M OCYIIECTBICHUIO Y4YEOHOMU
JEeSATENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: pacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH MX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATh B3aMMOCBSA3b C JIPYTMMH TMOHSTHSMHU), UCIOJIH30BATh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX (DaKTOB U SIBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHUUYECKUX BEIHIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIICJICTBEHHBIC CBSI3U MEXIy OOBEKTaMU H3Yy4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHHE TIPUMEHSThH B TIpolleCCe€ TO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh NIUPOKO MPUMEHSEMbIC B XUMUU MOJICIbHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTa), XUMH4YecKas ¢dopMmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MpPU peHIeHUH y4eOHO-TT03HABATENbHBIX 3a]a4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISITh MU XapaKTE€PU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE MCIOJIb30BAaTh IOCTABJICHHBIE BOIPOCHI B KA4YE€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3bI IO
POBEPKE MPABUIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHHE OMbITa MO IUIAHUPOBAHHUIO, OPraHW3allMd W TPOBEIACHUIO
VUYCHHUYECKHX OJKCIEPUMEHTOB, YyMEHHE Habmomath 3a XOJAOM Ipolecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yibTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAaHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3TUYHBIX BUAOB U (HOPM MPEICTABICHUS, MOIyIaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIONYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KaHUS, CIPaBOYHBIC
nmocoOus, pecypcsl MHTepHETa), KPUTUYECKH OICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE MNPUMEHSTh Pa3IMYHbIE METOJBl U 3alpoChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEIEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOIl aKTUBHOT'O MCIOJIb30BAHMS PA3IMUHBIX TIOUCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus UHOpMauu U
WUIIOCTPUPOBATh pEIIAeMble 3aJayd HECJIOKHBIMHU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKi U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAIM3UPOBATHL B Tpolecce ydyeOHOH W
UCCJIeI0BATEIBCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM IPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelibl.

KommyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

yMEHHsS 3aJaBaTh BOIpPOCHl (B Xoie aAuanora W (Wiau) JHUCKYCCHM) IIO
CYLIECTBY  OOCyXJaeModW TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHLHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjibTaThl  IO3HABATEIHHOM
JESTENbHOCTH B YCTHBIX UM MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIbTATOB BBHIMIOJHEHUS XMMHUYECKOr0 JKCIepuMeHTa (J1abopaTopHOro OMbITa,
1abopaTopHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO IPOEKTA);

yMEHHUS y4eOHOrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIOUIUX MpoOJieM Ha OCHOBE Y4€Ta OOIIMX HMHTEPECOB U COTJIACOBAHMUS
no3unui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JCHCTBHI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIe YHUBepPcadbHbIe y4eOHbIe 1eiiCTBUA:

YMEHHE CaMOCTOSATEIBHO OIPEAENATh LEJIH IEATEIbHOCTH, ILJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIHUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbosee 2 (HeKTUBHBIE CTIOCOOBI PeIIeHNs] YIEOHBIX H
II0O3HABATEIBHBIX 3a/Ja4, CaMOCTOSTEIBHO COCTAaBIATh WIM KOPPEKTHPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPHU BBINOJHEHUU 3aJaHUM C YYETOM
MOJTyYEHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMIX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JIB30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, PEJIAraeMble€ B YCIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pE3YJbTATOB IO OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJIIEHHOTO JaHHON (eaepaibHONM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE O0YYAalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHHUS M CIOCOOBI



NedcTBUM, creuuduyueckue s NOpeaMeTHor obnactu  «XuMus», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHity oOyudenus B 8 kj1acce npeMeTHbIC pe3yJbTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJTHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJMYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUS, XMMHYECKasi peakuus, KiacCUuPuKamus peakiuii: peakiuu
COCIMHEHUS, PEAKIMU PaA3JIOKEHUS, PEaKIUu 3aMeleHus, peakIuu
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIOW aToma, aTOMHash OpOUTa b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTHMOH, aHUOH, PAacTBOp, MAcCOBasi JIOJISl BEIECTBA
(poIeHTHAsI KOHIICHTPAIIMs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS NIPU ONMCAHUH BEUIECTB U UX MPEBPALICHUN;

e HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUIS COCTaBJICHHS (HOpPMYT
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIUIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEAECIEHHOMY KJIAacCy COEIMHEHUMN 10
dbopMynaMm, BHI XUMHYECKOW CBsI3M (KOBajJeHTHasT W MOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmogmueckoro 3akona J[. M. MeHnneneesa:
JEMOHCTPUPOBATh IMOHHMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHusi B [lepuogmueckoit cucteme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpO;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3jiuyaTh [MOHATHUS «TJaBHAs
noarpymnmna (A-rpynmna)» u «mobouynas noarpynma (b-rpynma)y, mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepmogumyeckass cucrema xXuMHueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacnpeereHre uX Mo 3JEKTPOHHBIM CIO0SIM);

KJIaCCU(PUIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAs OMUCAHNUE TPUMEPAMU MOJIEKYIJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MAaccChbl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESATEIbHOCTA — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIo,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — MJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh  NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BemecTB (BOJOpPOAA M KHUCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJI€W pacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U APYTHEL).

K xonmy o0yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJEKyJlia, WOH, KaTUOH, aHWOH, MPOCTOE BELIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaiu3aTtop, XHUMHYECKOE€ paBHOBECHE, oOOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENb, OKHCIEHHE W  BOCCTAHOBIICHHUE,
amioTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJlGHTHAsl, UOHHAs,
METaJNIMYeCcKasi), KpHUCTaUIMYecKass pemeéTka, KOppo3us METaIOB,
CIJIaBbl, CKOPOCTb XHUMHUYECKON pEaKUuH, MPEAeIbHO IOMyCTUMAas
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
NPUMEHSATH 3T MOHSITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPAICHUI;
UCIIOJIB30BaTh XUMUUYECKYI0 CHUMBOJIMKY IS COCTaBJICHUS (POpMys
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEsATh BAICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpenenéHHOMY KJaccy COeIMHEHUN 1o ¢dopmyrnam, BHJI XUMHUYECKOU
cBs3 (KOBAJICHTHAs, WOHHAs, MeETaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3apsJ]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpPAaX HEOPraHUYECKUX COCAMHEHUM, TUIl KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbici [lepuomnueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAaHHE: OINMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMHUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynma)» U «mnobodHas
noarpynmna (b-rpynma)», Maneie W OOJbIIME TEPHOIbI, COOTHOCHTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsa  sjapa, oOIIee 4YHCIO JJIEKTPOHOB U
pacrpesielieHie HMX 1O DJJIGKTPOHHBIM CJIO0sIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCIUHEHUHN B
npeaenax MajiblX MEPUOJOB U IIaBHBIX MOJATPYII C YYETOM CTPOCHHS UX
aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMUYECKHE peakluuH (M0 YUCIAYy M COCTaBy Yy4YacTBYIOUIUMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(D(eKTy, M0 M3MEHEHHIO CTETICHEW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUE XUMUYCCKUE
CBOMCTBa MPOCTBIX M CJOXHBIX BELIECTB, MOJATBEpPKIas OMNHUCAHUE
npuMEpaMy MOJIEKYJISIPHBIX W HOHHBIX YPAaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJISITb YPaBHEHHUS AJIEKTPOJUTHUYECKOM JUCCOLMALMM  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMeHa, YpaBHEHHS pPEaKIil, TMOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKphIBaTh CYIIHOCTh OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHA
MOCPEACTBOM COCTABJICHHS SJICKTPOHHOTO OajaHca STUX PEaKIHii;
NPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUH B pa3IMUHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCUTEIBHYIO MOJEKYISIPHYI0O W MOJSPHYIO MAacchl
BEIIECTB, MAacCCOBYIO JIOJMI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCIUHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnmoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHbIM OOOpYIOBAaHWEM, a TakKKe TMpaBwia oOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMH TIO BBITIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HbBIX BEIIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEPXKIAIONME  KadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IYTEM XJIOPUA-, OpPOMH/I-,
noaua-, kapOoHat-, ¢ocdar-, cuiIMKaT-, Cyibdar-, THIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIHNE B
BOJIHBIX PACTBOpPaX HEOPraHUYECKUX BEUIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIUTEIBbHON JeATEIbHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBISIBICHUE
NPUYUHHO-CIIEJICTBEHHBIX CBSI3€M — 711 M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHHUS —
HaOJIIOIeHNe, M3MEpPEHUe, MOJCIUPOBAHUE, HKCIEPUMEHT (peaibHbId |
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
N KounyecTBouacos DJIeKTPOHHBbIE
; HaumeHoBaHuepas3aejioB U (ungpossbie)
n/ Bcer | Kontpoabnbiepabor | IlpakTudeckuepador
TEeMIIPOrpaMMBbl o0pa3oBaTeibHbIEpPeCyp
11 0 bI bl
ChlI
Paszgea 1.1lepBoHavyaibHbIeXUMHYECKHETIOH I TUS
Xumust — BakHast 00J1aCTh
. bubnuorexa [JOK
11 €CTECTBO3HAHMS U MPAKTUYECKOU 5) 2
https://m.edsoo.ru/7f41837c
JESITeTFHOCTH YeJIOBEKa
bu6moreka [IOK
1.2 BemecTBa n xXuMHu4YeCKHUEpeaKIuu 15 1
B peaxil https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20

Pa3znen 2.BaxHeiilme npeacTaBUTe I HEOPraHNYeCKNX BellecTB

bu6mmoreka [IOK
2.1 B .K I 0 6
O3AYX. BHCIOPOL. LIOHWATHE O OKCHAAX https://m.edsoo0.ru/7f41837c
bu6mmoreka [JOK
2.2 Bonopon. [TorsiTie 0 KMCIOTaX U COAX 8 1 httos://m.edso.ru/7f41837¢
2.3 Bopna. PactBopsl. [TonsTHe 006 OCHOBaHUAX 5 1 1 bubnmorexa [IOK
https://m.edsoo.ru/7f41837c
94 OCHOBHBICKJIACCHIHEOPIraHMYECKUXCOCTHE 11 1 1 bubmuoreka LJOK
' HUl https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Paspnen 3.1lepuoanyeckuii 3akoH u [lepuoanyeckasi cucrema xumuueckux 31eMeHToB . . MennesieeBa. CTpoeHueaTomMoB.
XuMn4yeckasacBsidb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIEPEAKIHU

3.1 Ilepnoanuecknii 3akoH u Ilepuoanueckas 7 bubnuoreka [IOK



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

cUCTEMa XUMUYECKUX 351eMeHTOB /I, U.
MemnneneeBa. CtpoeHueatoma

https://m.edsoo.ru/7f41837¢c

3.9 Xumnueckasi cBsi3b. OKHCIUTETBHO- 8 bubnuorexa [JOK
BOCCTAHOBHUTEJIbHBIE PEAKLIMHT https://m.edso0.ru/7f41837c
bubnuorexa [JOK
Hroro no paszeny 15 https://m.edsocla_.[ ru/7f41837c
PeszepBHOECBpEMS 3 brbmmorexa [OK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KUIIACC

No KoauyecTtBouacoB DJIeKTPOHHBbIE
; HaumeHoBaHuepas3aejioB U (undgposrbie)
n/ Bcer | KonTpoubHbiepado IIpakTnyeckunepado
TEMIIPOrPaMMbI o0pa3oBaTejbHbIEpecyp
11 0 ThbI ThI
ChI
Pa3nes 1.BemecTBo U XMMHYeCKHe peaKkIHH
11 [ToBTOpEHue u yriyoienne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE3aKOHOMEPHOCTUXUMHUYECKUXPEA 4 bubnuorexa [JOK
' 19002071 https://m.edsoo.ru/7f41a636
13 DIIEKTPOJUTUYECKAS JUCCOIALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2.HemeTa/u1bl M MX COEIMHEHUA
51 OO6mrast XapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapaKTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u 6 bubmorexa HOK
' ) PyHbL. 24P https://m.eds00.ru/7f41a636
e€coeTMHEeHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmbl. A3ot, pochop u ux 7 1 bubmmorexa [JOK
' PYITHHL. ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMmeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHS
Hroro no paszneny 25



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

Pazgen 3.MeTasiibl M UX COeTUHEHU S

. bubnmoreka [JOK
3.1 ObmmecoiicTBaMCTaILIOB 4 https://m.edsoo0.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro mo pazueny 20
Pasznen 4.Xumus n okpyskaouias cpeaa
4.1 BemecTBa 1 MaTepuaibl B 3KU3HU YEJIOBEKA 3 bubmiorexa HOK
' m p https://m.edsoo.ru/7f41a636
Hroromnopaszneny 3
Pe3epBHOCBpEeMs 3 bubamorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
Ne KoanuecTBouacon
DJleKTpoHHbIenu¢ poBbIecOOpa3oBaTeJl
o/ Temaypoxa Bce | KonrtpoabHbiep | IIpakTuyeckuep BHBIEPECYPChI
I ro a00ThbI a00ThbI
[Ipeamer xumuu. Posib XumMum B XKU3HA 1 bubnuorexa [JOK
yesoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
IlonsaTtue o MeToAax MO3HAHUS B XUMHUU 1 bubmorera [JOK
https://m.edsoo.ru/ff0d227e
[IpakTnueckas padorta Ne 1 «[Ipasuia
paboTHI B Ta0OPATOPUU U TIPUEMBI 1 bubnuoteka [JOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
Uuctele BemecTBa 1 cMecu. CriocoObl 1 bubnuorexa [JOK
pazaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padota Ne 2 «PazneneHue
cMmecelt (Ha mpuMepe OYUCTKH 1 bubmorexa HOK
. https://m.edsoo.ru/ff0d28c8
MIOBapEHHOM COJIH)»
ATOMBI 1 MOJIEKYJIBI 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHUE AIIEMEHTBI. 3HAKU 1 bubnuoreka [JOK
(CMMBOJIBI) XUHMHYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
[IpocThie U cla0XKHBIEBEUIECTBA 1 Bubmmorexa LIOK
https://m.edsoo.ru/ff0d2a6¢c
ATOMHO-MOJIEKYIIIPHOCYIYCHHE 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH MMOCTOSIHCTBA COCTaBa BELICCTB.
Xumuueckas hpopmyra.

bubmuoreka [IOK

10
BaneHTHOCThaTOMOBXMMHYECKUXIIEMEHT https://m.edsoo.ru/ff0d2eae
OB
11 OTtHocuTenbHast aTOMHasl Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10Jis1 XUMHYECKOTO dJIeMEHTa B bu6mmoreka [{OK
COEIMHEHUH https://m.edsoo.ru/ff0d350c
13 KonnuecTtBo BemecTBa. Mosbs. MossipHast bubnuotexa [JOK
Macca https://m.edsoo.ru/ff0d5230
14 DOu3nveCcKrue U XUMUYECKHE SIBIICHUSI. bu6moreka [IOK
XuMu4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHs MPOTEKAHUS bubnuoreka [JOK
XUMHUUYECKUX PeaKIHil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHS MACChl BEIIECTB. bubnuoreka [IOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenus: koaudecTBa, MacChl
17 BEIIICCTBA IO YPABHCHHUSAM XUMHYCCKHUX bubmorexa HOK
B N P https://m.edsoo.ru/ff0d5708
peakmit
Knaccudukanus XuMuuecKux peakiuii
18 (coenMHEHMS, Pa3JIOKCHUS, 3aMEIICHHUS bubmotera [JOK
A P ’ - ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHuuKIomneauct. O0o0IIeHne 1 bubmorexa HOK
H AT, Ivll https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUsI3HAaHU I
20 KonTtponpHas padota Nel mo teme bubnuoreka [IOK
«BelecTBa U XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech ra3os. CoctaB Bo3ayxa. bubnuorexa [IOK



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

Kucnopon — snemeHT u npocroe
BelecTBo. O30H

https://m.edsoo.ru/ff0d448e

duznueckre U XUMHUYECKUE CBOUCTBA

bu6mmoreka [IOK

22
KACIIOPOAA (pEAKLLILH OKUCIEHI, https://m.edsoo.ru/ff0d4614
ropenue). [lorsTueobokcuIax
CriocoObI MOTydeHuUsT KHCIIOPO/ia B

23 71a00paTOPHH U TIPOMBIIIUIEHHOCTH brbmmorexa [OK

) https://m.edsoo.ru/ff0d497a
[Tpumenennexkuciopoaa
TennoBoii 3 pexT XuMHIeCKoi peakiuy,

24 MTOHATHE O TEPMOXUMHUYECKOM bubnuoreka [JOK
YpPaBHEHUH, FK30- U SHJOTEPMUYECKUX https://m.edsoo.ru/ff0d4790
peaKImsIx
TommBo (HedTh, yroiabs U METaH).

25 3ar HSHCI-EI/qul;OS . a, CrocoObI Zro brbmorexa [TOK

P RS https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAICHUS
[TpakTuueckas padota Ne 3 o Teme
26 «[Tonmyuenue u coOMpanme KUCIOPoIa Bu6mmorexa [IOK
yi N p poaa, https://m.edsoo.ru/ff0d4ae2
M3Yy4YEHUE €ro CBOMCTBY

97 Boaopon — sneMeHT u mpocToe bubnuoreka [JOK
BeniecTBo. Haxoxaenue B mpupoe https://m.edsoo.ru/ff0d4dd0

28 dOu3nyecKue U XUMUYECKHUE CBOMCTBA bubmuoreka [JOK
Bojiopoja. IIpumenenneBo10poia https://m.edsoo.ru/ff0d4dd0

bubnuoreka [JOK

29 IT

OIUITHE O KHEHOTAx 1 CObIxX https://m.edsoo.ru/ff0d50d2
CrniocoObl mosryyeHus Bo10poia B bubnuoreka [IOK

30
nabopaTopuu https://m.edsoo.ru/ff0d4dd0

31 IIpaktnyeckas padora Ne 4 o Teme bubnuorexa [IOK

«ITomyuenue u cobupanue Bo10po/a,

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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https://m.edsoo.ru/ff0d4f42

W3yYEHHUE ETO CBOMCTB)

MonsipHblii 00bEM Ta30B. 3aKOH

bubnuoreka [IOK

32
ABoranpo https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYECTBa
33 BEIIIECTBA ra3a I10 €ro U3BECTHOM bubmorexa HOK
N Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WM 00BEMY
Brruucienus 006EMOB ra3oB 1o
34 ABHCHMIO pPeaKI[UH Ha OCHOBE 3aKOHA bubmotera [JOK
P .. peattt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHH Ta30B
35 dusnvecKknue U XMMHUYECKHUE CBOMCTBA bu6moreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lousitue 06 bubnuorexa [JOK
WHJIMKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacblilieHHbIE U
37 HEHACBIIIEHHBIE pacTBOPEL. MaccoBas bubmiorexa HOK
. P pEI- https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[TpakTrueckas padota Ne 5 o Teme
38 «IIpurotoBieHue pacTBOPOB ¢ bubnuoreka [JOK
onpeaeIEHHON MacCOBOM 10J1eH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 KonTponsnas pabora No2 mo teme bubnuoreka [JOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KilaccupuKanus, bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TomydyeHune u XuMHUYECKUE CBOMCTBA
41 KHCTIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUsI: COCTaB, KJIacCU(UKALINS, bu6mmoreka [JOK



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
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HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca

[Tosmydyenune u XuMHUYECKUE CBOMCTBA

bubnuoreka [IOK

43
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHne u XUMHYECKUE CBOMCTBA bubnuorexa [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMEHKIIATypa,
46 cnocoi(ibrl) TOJT )eHI/Is[ XHMHqZSKHe bubmmorexa [TOK
y YHCHI, https://m.eds00.ru/00ad9474
CBOICTBa
[IpakTueckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 33714 10 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
48 I'enernueckas cBsi3b MEXKY KJaccaMHu bubnuoreka [IOK
HEOPraHWYECKUX COCTMHEHU https://m.edsoo.ru/00ad9a50
bu6moreka [IOK
49 O0o001Ienre U cucTeMaTH3alusI3HAaHUI
m t https://m.edsoo.ru/00ad9ch?2
KontponbHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACChI HEOPraHUYECKHX bubmotera [JOK
. P https://m.edsoo.ru/00ad9ela
CcOeIMHEHU I
[TepBbie TOIBITKH KIacCUPUKAITIT
51 XUMHYECKUX daeMeHTOB. IToHsTHE O bubmotera [JOK
i https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOAHBIX SJIEMEHTOB
Ilepuoauueckuii 3akoH U Ileproaudeckas
52 CI/I(ll?TeMa XUMHUUYECKUX BJICMCII-:TOB " bubmorexa OK
o https://m.edsoo.ru/00ada52¢c
MeHnpeneeBa
53 Ileproapl, rpymnIbl, NOATPYIIIBI bubnuorexa [IOK



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

https://m.edsoo.ru/00ada52c

Crpoenue atomoB. CoCcTaB aTOMHBIX

bubmuoreka [IOK

54
snep. M3otonsl https://m.edsoo.ru/00ada342
CtpoeHnue AIeKTPOHHBIX 000JI0UeK
. bubnuorexa [JOK
55 aTOMOB 31eMeHTOB [lepuonnyeckoit
https://m.edsoo.ru/00ada6bc
cucremsl JI. 1. MenaeneeBa
XapaKkTepuCTUKa XUMHUIECKOTO DIIEMEHTA
. bubnuotexa [JOK
56 IO €ro MoJIokeHuro B [leproandeckoit
https://m.edsoo.ru/00ada824
cucteme /1. 1. Menaeneera
3nauenue [leproamueckoro 3akoHa Jijis
57 pa3BuTHUA Hayku U npaktuku. /. 1. bubnuoreka [IOK
MeneneeB — y4€HbIH, IEJAror u https://m.edsoo.ru/00ada96e
IpaXKIaHUH
PesepBurbrii ypok. O0001IEHIE 1
58 CI/ICTIe)MaTI/BZp Hst 3HaHI/H7IIH / bubmmorexa TOK
. 1 https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepodHas paboTa
KonTtponbHas padota Ne4 o teme
59 «Ctpoenue aroma. XUMHAYECKas CBSI3bLY / bubmorexa LOK
p N ’ https://m.edsoo.ru/00adb486
Bcepoccuiickas nmpoBepoyHas paboTa
60 DJIEKTPOOTPUIIATETLHOCTHATOMOBXUMUYE bubnuoreka [JOK
CKHUXD3JIEMEHTOB https://m.edsoo.ru/00adaab8
61 HNoHHassXuMHUUECKasACBI3h bubmnorexa [IOK
https://m.edsoo.ru/00adac34
bubnuoreka [[OK
62 KoBaneHTHasOIIpHASXUMUYCCKASCBA3b
https://m.edsoo.ru/00adaab8
63 KoBaneHTHasHEMOMSIpHASXUMHUECKASICBSI bu6mmoreka [JOK
3b https://m.edsoo.ru/00adaab8
64 CTelneHbOKHUCIICHUS bu6mmoreka [JOK



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
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https://m.edsoo.ru/00adae28

65 OKucauTeIbHO- 1 bub6mmoreka [{OK
BOCCTaHOBUTEJIbHBIEPEAKIIUN https://m.edsoo.ru/00adb076
bu6mmoreka [{OK
66 OKuCIATEN X BOCCTAHOBUTEIN 1 https://m.edso0.ru/00adb076
Pesepsusblii ypok. O000IIIEHNE U
67 CI/ICTE:/IZTI/I?,ZP Hst 3HaHI/H;1II 10 TEME 1 bubmmorexa [TOK
1 https://m.edsoo.ru/00ad9cb2
«Ctpoenne atoMa. XUMHYECKasICBSI3b)»
68 PesepBHblit ypok. O60011eHNE U 1 bubnuorexa [JOK
cUcTeEMaTHU3anys 3HaHuH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

Ne KoanuecTBouacon
DJleKTpOoHHbIeU(pOBbICOOPa3OBAT
n Temaypoka Bce | KonTpoJbHbIe IIpakTuyeckue
eJibHbIepecypchl
/ ro | paboThI pPadoThI
n
[Tepuonnueckuii 3akoH. [lepronnueckas
bubmmoreka [{OK
cucTeMa XUMUYECKuX 3neMeHToB /. U. 1
https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XUMHYECKHX DJIIEMEHTOB TIEPBBIX TPEX 1 bubmorera [JOK
p P https://m.edso0.ru/00adb6b6
MEepUOIOB
Knaccudukanus 1 HOMEHKIaTypa 1 bubnuorexa [JOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Bunel XuMH4yeCcKoi CBS3U U THUIIEI 1 bu6moreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel o teme
«IToBTOpEHUE U yriyONeHne 3HaHUI 1 1
OCHOBHBIX Pa3/IelIOB Kypca 8 Kiraccay
Knaccudukanys XuMu4ecKuxX peakiuu 1mo 1 bubnuorexa [{OK
Pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XMMUYECKON PEaKIIUH.
bubmuoreka [JOK
[ToHsATHE O TOMOTEHHBIX M T€TEPOTCHHBIX 1
https://m.edsoo.ru/00adbe9a
peakumsx
[ToHsiTHE O XMMHUYECKOM PaBHOBECHH.
@DaKTOPbI, BIUSIIONINE HaIZ:I(O OCTb 1 Bubmmorexa LIOK
Pbl, . p https://m.edsoo.ru/00adc28c
XUMUYECKON PEaKlUy U MOJI0KEHUE



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

XUMHUYCCKOTO paBHOBCCHUS

9 OKHUCINTEIbHO-BOCCTAHOBUTEIbHBIEpEAKIINU bubnmorera [TOK
peaKtt https://m.edsoo.ru/00adcade

10 Teopust 2NEKTPONUTHUECKON TUCCOLIUALUH. bubnuorexa [JOK
CunbHbl€ U ci1a0ble AIEKTPOJIUTHI https://m.edsoo.ru/00adcd68

11 HMounrleypaBHeHusIpeakui bubnmorexa LHOK

yp peaxi https://m.edso0.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U OCHOBAHUN
12 B CBETE IIPEACTaBICHUI 00 bubnmorexa LHOK
p . https://m.edsoo.ru/00add5d8
ANEKTPOJIUTUUECKON JUCCOIHAITITT
XUMHYecKre CBOMCTBA COJIEH B CBETE
13 MPEACTABIEHNUI 00 DIIEKTPOIUTHUECKON bubmorexa TOK
p P https://m.edso0.ru/00add8b2
IHACCOLMAIN
bu6moreka [IOK
14 ITo eo 0JIN3ECOJIEN
HUITHE O THApOJIH fren https://m.edsoo.ru/00add9d4
bu6moreka [IOK
15 O00011IeHIE U CUCTEMATHU3ALUI3HAHU
HHICHHIE 1 CHETEMATISAMISHARHIH https://m.edsoo.ru/00addd12

16 [Ipaktruueckas padota Ne 1. «Pemenne bubnuoreka [JOK
AKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KontponbHas padota Ne2 mo teme

17 «DIEKTPOIIUTHYECKAS JUCCOIIHAIIH bubmorexa LOK

p A HHAHHA: https://m.edsoo.ru/00addecO
XHUMHUYECKHUEPEAKIIUN B PACTBOPAX)»

18 OO01as XxapakTepuCTUKa raJIoreHOB. bubnuoreka [JOK
XUMHUYECKHE CBOMCTBA HA MMPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBogopoa. CoisHas KUCIIOTA,

19 XI/IMIlz‘IeCIfI/I: CEOP'ICTBa MIOJIyYeHUE bubmorexa [JOK

’ i ’ https://m.edsoo.ru/00ade104
MIPUMEHECHHE
20 IIpaktnyeckas padora Ne 2 o teme bubnuorexa LIOK



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
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«IlomydeHune COITHOM KUCIIOTHI, U3yYEHHE €€
CBOMCTB»

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

Breraucnenus mo YPaBHCHUAM XUMHWYCCKUX

bu6mmoreka [{OK

21 CaKIUH, €CITN OJIMH W3 PEarcHTOB JaH B
peakt s p A https://m.edsoo.ru/00ade488
n30BITKE
29 OO0mas xapakTepucTuka meMeHToB VIA- bubnuorexa [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AoTpornHBIe MOTU(UKAIIANA CEPHIL.
23 Haxomr;eHHe cepel I/I(beé coeJmHeII){Hﬁ B bubnmorexa LOK
p . https://m.edsoo.ru/00ade64a
MpHUpoJIe. XUMUIECKHECBOUCTBACEPHI
24 CepoBonopo, cTpoeHue, pu3ndeckue u bubnuotexa [JOK
XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
o5 Oxcunpl cepbl. CepHast KUCIIOTa, GU3HIECKIE bubnuorexa [JOK
Y XMMHYECKHUE CBOMCTBA, MPUMEHECHHUE https://m.edsoo.ru/00adea28
XUMUYECKHE peaklnu, JIeXkKalllle B OCHOBE
MIPOMBIIIIJIEHHOTO CIIOCcO0a MoTy4eHus: CEpHON
bu6moreka [IOK
26 KHCIIOTBI.
. https://m.edsoo.ru/00adec8a
XuMHYecKoe3arps3HeHUEOKpYKarolencpe bl
COEIMHEHUSIMUCEPBI
97 Brruncnenne MmaccoBoi 011 BBIXO/1a bubnuorexa [{OK
MPOAYKTa PEaKkLUU https://m.edsoo.ru/00adec8a
OO0111ast xapaKTepUCTHKA DJIEMEHTOB VA-
28 TPYIIIBI Ap30T pacn OCTPAaHECHHE B IIPUPOJIC bubmmorexa [JOK
PYHTIBL - PAcipoctp . PHPOAE, https://m.edsoo.ru/00adeca6
¢buznyecKkue U XuMUYeCKHe CBOWCTBA
29 AmMHaK, ero GpuU3NYecKue U XMMUYECKHe bubnuoreka [IOK
CBOMCTBA, MTOJIy4EHHUE U IPUMEHEHUE https://m.edso0.ru/00adf004
30 ITpakTtuyeckas padora Ne 3 o Teme bubnuorexa LIOK

((HOJIy‘{eHI/IC aMMHaKa, U3y4CHHEC €ro

https://m.edsoo.ru/00adf180
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https://m.edsoo.ru/00ade488
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https://m.edsoo.ru/00ade802
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CBOWCTB»

A3oTHas KHCIOTa, e€ PU3nuecKue u

bubmnoreka [IOK

31
XUMHUYECKUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnosib30BaHNEe HUTPATOB U COJIENH aMMOHHUS
32 B KQUECTBE MUHEPAIBHBIX YI0OpPEHUH. bubnuoreka [JOK
XHAMHMYECKOE3arpsI3HEHNEOKPYKAOIIEHCPE bl https://m.edsoo.ru/00adf518
COEIMHEHUSIMHA30Ta
®docdop. Oxcua pocdopa (V) u pochopnas
33 | xucnoTa, GpU3NIYECKHue U XUMUYECKHE bubamorexa [OK
L https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIy4YEHHE
Ucnonb3oBanue pocdaTtoB B KauecTBe
34 MUHEPATBHBIX YI00peHUI Bubnmorexa [JOK
P YAODPEHHH https://m.eds00.ru/00adfc20
3arpsi3HeHuenpupoHoiicpeasihocharamu
35 Yraepoa, pacipocTpaHeHHE B IPUPOJE, bubnuoreka [IOK
(hr3UYeCcKre U XUMUYECKHUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusndeckue u
36 XUMHUYECKHE CBOMCTBA. DKOJIOTHYCCKHUE bubnuorexa [JOK
poOJIEeMBI, CBSI3aHHBIC C OKCHUJIOM YyIiIepoja https://m.edsoo.ru/00adfebe
(V)
bu6mmoreka [JOK
37 YroapHas KucioTa u e€ cou
https://m.edsoo.ru/00ae006¢c
[Ipaktuueckas padbora Ne 4 mo Teme
" bubnuoreka [JOK
38 [TomydeHue yriekucioro rasa.
, https://m.edsoo.ru/00ae027e
KauecTBeHHas peakiusa Ha KapOOHAT-HOH
39 IlepBoHayanbHbBIE MOHATUS 00 OPraHUYECKUX bubnuorexa [IOK
BEIIIECTBAX KaK O COCAUHEHUSAX YIJIepoia https://m.edsoo.ru/00ae054e
. bubnmoreka [JOK
40 Kpemuuii u erocoennHenus 1

https://m.edsoo.ru/00ae080a
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[Ipaktuyeckas padora Ne 5. Pemenue

41 SKCIEPUMEHTAIBHBIX 33/]1a4 110 TEME bubnmorera [TOK
N https://m.edso00.ru/00ae0bf2
«BaxxHeimme HeMeTauIbl ¥ UX COSIUHCHHS

42 KonTtponsHast padota Ne3 mo teme bubmmorexa [IOK
«BaxaeHne HeMeTaIbl U UX COCIMHCHUS https://m.edsoo.ru/00ae0el8
OO0mas XxapakTepUCTUKA XUMUYIECKIX

43 3JIEMEHTOB — METaJIOB. MeTajinueckas bubnuorexa [JOK
CBSA3b U METAJUIMYECKAsi KPUCTAIUINYECKAS https://m.edsoo.ru/00ae103e
pemérka. OU3HUECKMECBONCTBAMETAIIIIOB
XuMHYECKHE CBOMCTBA METAJIJIOB.

44 DNEKTPOXUMHUYECKUH Pl HAPSHKEHUN Bubnmorexa [JOK

https://m.edsoo.ru/00ae1156
METaJJIOB
OO6mmwme cnocoObI MOTYYSHHUS METAJIOB.

45 CmutaBel. BeruucneHnus o ypaBHEHUAM bubnuoreka [IOK
XUMHUUYECKUX PEAKINH, €CITU OJUH U3 https://m.edsoo.ru/00ael156
peareHTOB COJICPKUT MPUMECH

46 [TonsaTHE O KOPPOZUUMETAIIIOB bubmorexa [TOK

https://m.edsoo.ru/00ae1278
bu6mmoreka [JOK

47 [enounbiemerantel https://m.edsoo.ru/00ael14b2

48 OKcHIbI M THAPOKCUIBI HATPHUS U KAJTHS bubmotera [JOK

https://m.edsoo.ru/00ael14b2

49 [IlemouHO3eMEIbHBIC METAILIbI — KAJIbLHH 1 bubmuoreka [JOK
MarHui https://m.edsoo.ru/00ael5e8

50 BaxxHelnmecoe TMHEHUIKAIbIIU bubmorexa [JOK

https://m.edsoo.ru/00ael5e8

51 O0o001IeHNEe B CHCTEMAaTH3alUsI3HAHU T

52 JXKéctkocTh BOBI M CIIOCOOBI €€ yCTpaHEeHUs bubnuorexa LIOK
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https://m.edsoo.ru/00ae1886

53 [Ipaktuyeckas padora Ne 6 o Teme bubnuorexa [JOK
"YKécTkoCTb BOJIBI U METO/IbI €€ yCTpaHeHus" https://m.edsoo.ru/00aelae8
. bubnuoreka [JOK
>4 ATIOMIHHH https:// m.edsocIJ_.I ru/00aelc64
55 AmpoTepHbIe CBOWCTBA OKCHIA U THAPOKCUIA Bubnrorexa LIOK
https://m.edsoo.ru/00aelc64
56 Weneso bubmmoreka [{OK
https://m.edsoo.ru/00ae1d86
57 Oxcunpl, THAPOKCUIBI 1 cosn xkenesa (1) u bubnuorexa [JOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O0o01IeHNe U CHCTeMAaTH3 A3 HAHHHA
[IpakTrueckas padorta Ne 7. Pemenue
59 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME bubmmorexa LOK
«BaxxHelnme MeTaJTbl U UX COETUHEHUS hitps://m.eds00.ru/00ae3des
Boruncnenus o ypaBHEHUSIM XUMHUYECKUX
€aKIui, eclii OJJMH U3 PeareHTOB JaH B
60 fI36B:[KC,I/IJII/I CO,HHepH(HTI:TpHMCCH. ’ bubmorexa HOK
BrruncneHnssMaccoBONHJ0MMBBIX0AAIIPOTYKTA https.//m. eds00.1/00a¢L 750
peaxkuuu
61 O000111eHNE U CUCTEMATH3AUI3HAHUI
62 KonTponsnas pabora Ne4 mo teme
«Baxxneliue MeTauIbl U UX COSIUHEHUSD
63 BemiecTBa 1 maTepualnbl B TOBCEAHEBHOM bu6mmoreka [JOK
JKA3HU YeJI0BEKa https://m.edso00.ru/00ae3f50
64 XUMHYECKOE3arps3HEHUEOKPYKAIOIEHCPEIbI Bubmorexa LIOK
https://m.edsoo.ru/00ae4270
65 Ponp XMMHUM B peIIeHUH SKOJIOTHUECKUX bubnuorexa LIOK
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pooieM https://m.edsoo.ru/00ae4270
66 PesepBHbIi ypoK. O606f[[€HI/I€ u 1 bubnuorexa [JOK

CHUCTEeMaTU3alus 3HAHUI https://m.edso0.ru/00ae0d0a
67 PesepBHblit ypok. O60011IEHE U 1 bubnuorexa [JOK

CHUCTEeMaTU3alus 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011IeHE 1 1 bubnuoreka [IOK

CHUCTEeMaTH3alus 3HAHUI https://m.edsoo.ru/00ad9ch2
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

8 KUIACC

KogmpoBepﬂeMorope3y.m>TaTa

IIpoBepsieMble MpeAMeTHbIE Pe3yJIbTATHI
OCBOEHHSI OCHOBHOW 00pa30BaTe/IbHON MPOrpaMMbl
OCHOBHOT'0 00111€er0 00pa3oBaHus

IIo Teme: «HepBOHaLIaJ'IBHI)IC XUMHNUYCCKHUE ITIOHATUS)

1.1

PACKpPBIBATH CMBICI OCHOBHBIX XUMHWYCCKHUX HOHATHH:
aTOM, MOJICKyJa, XHUMHYECKUU D3JIEMEHT, TPOCTOe
BEIIECTBO, CII0)KHOE BEUIECTBO, CMECh (OTHOPOTHAS H
HEOJIHOPOJIHAS),  BAJICHTHOCTh,  OTHOCHTEIIbHAS
aTOMHasi H MOJICKYJIsIpHas Macca, KOJWYECTBO
BEIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas IOJI
XUMHUYECKOI'O JJIEMEHTA B COCIMHCHUHU, MOJ'IS[pHI:IfI
00bEM, XUMHUYECKas peakmus, KiacCupUKanus
PEaKIHii: peaknuu COCIMHEHMS, peaxkuuu
pa3I0KEHUs, PEaKIMU 3aMEICHHs, PEaKIi 0OOMeHa,
9K30- H DOHAOTEPMHYECKHE PpEAKIMH, TEIJIOBOM
s dexT peakiuu, pacTBOp, MaccoBas I0JIsl BEIIECTBa

(mpolieHTHAs KOHIEHTPALKs) B pacTBOpPE

1.2

HIUIFOCTPpUPOBATDH B3aUMOCBA3b OCHOBHBIX
XHUMHUYECKUX IOHSITHI B MMPUMCHATH 3TU IIOHATHUA IPU

OIIHCaHHHU BC€HICCTB U UX npeBpameHI/Iﬁ

1.3

HCIIOJIB30BAaTh XUMHUYICCKYIO CHUMBOJIUKY JIIA
COCTaBJICHUA (I)OpMy.]'I BCIICCTB H ypaBHCHI/Iﬁ

XUMHNYCCKHNX peaKHI/Iﬁ

1.4

pacKpbIBaTb CMBICII 3dKOHOB COXpPAaHCHHUS MaCChl
BCIICCTB, IIOCTOAHCTBA CoCTaBa, aTOMHO-

MOJICKYJIIPHOT'O YYCHUS, 3aKOHA ABOF&I{pO

1.5

OonpeAciisiTb BaJICHTHOCTL ATOMOB J3JICMCHTOB B

6I/IHapHBIX COCAUMHCHUAX

1.6

KJ'IaCCI/I(I)I/II_II/IpOBaTL XUMHUYCCKHUEC PCAKIIUU (HO qUuciy

U COCTaBy YYAaCTBYHOIIUX B PCAKIHUU BCHICCTB, IO




TETIOBOMY 3P PEKTY)

1.7

BBIUUCIIATH  OTHOCHUTEJIBHYK)  MOJIEKYISIPHYIO U

MOJISIPHYIO MacChl BEILIECTB

1.8

BBIYUCIIATHE MACCOBYIO JOJIIO XUMHUUYCCKOTO 3JICMCHTA

1o GpopmyIie CoeTMHCHNUS,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIIO BEIIECTBA B PACTBOPE

1.10

MPUMEHATh €CTECTBEHHOHAYYHBIE METOJbl MO3HAHUS
—  HaOmrofieHWe, UW3MEpPEeHHe, MOJCIUPOBAHUE,

9KCIEPUMEHT (peabHbIM U MBICICHHBIN)

ITo TEeMe: «Baxnenmmue MIPEICTaBUTEIHN

HEOPraHNYCCKUX BCUICCTB»

2.1

PACKpPBIBATE CMBICI OCHOBHBIX XUMHWYCCKHUX MMOHSTHH:

OKCH/JI, KHCIIOTa, OCHOBaHHE, COJIb

2.2

OIIPCACIIATh IPHUHATIICKHOCTD BCIIICCTB K

ompenenéHHOMY Kiaccy COeTUHEHHH 1o opMynam

2.3

KJIaCCU(PUIIMPOBATbHEOPraHMYECKHUEBELIECTBA

2.4

XapaKTepU30BaTh (OMHUCHIBATh) OOIIHME XWMHYECKHE
CBO¥CTBa BEIIIECTB Pa3INYHBIX KJIaCCOB,
MOJITBEPKIasi ONMMCAHUE MPUMEPAMU MOJICKYJISPHBIX

YpaBHEHUH COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIHI

2.5

IMPOIrHO3UPOBATH CBOMCTBa BC€IIECCTB B 3aBHUCHMOCTH
OT HUX Ka4€CTBCHHOI'O COCTaBa, BO3MOXHOCTHU
IIPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B

Pa3JINIHBIX YCIIOBUAX

2.6

cleoBaTh IpaBWaM IOJb30BAHUS XHMHUYECKOU
MOCY/I0ON U TabopaTOpHBIM 000PYIOBAaHUEM, & TAKKE
npaBujIaM 0OpaIeHus ¢ BEIIECTBAMH B COOTBETCTBUH
C HUHCTPYKUUSMHU IO BBINOJHEHHIO J1abOpaTOPHBIX
XUMHYECKUX OMBITOB MO TOMYYEHHIO U COOMPAHUIO
ra3000pa3HbIX BEIIECTB (BOJOpPOAAa M KHUCIOPOAA),
IIPUTOTOBJICHUIO  PAacTBOPOB  C  OINPEACIEHHOU
MacCoBOH JIOJIEH  pacTBOPEHHOTO BEILIECTBA,
MJIaHUPOBATH i MIPOBOJIUTH XUMHYECKHUE

OKCIICPUMCHTBI 110 pacrno3HaBaHUIO pacTBOpPOB




IIeI0Ye M KHCIOT C HOMOIIBIO HHIUKATOPOB

(maxkmyc, GeHondTanenH, METUIOPAHK U APYTHUE)

2.7

MPOBOJAUTH PACYETHl [0 YPABHEHUIO XUMHYECKOU

peaknuu

ITo Teme: «Ilepuoguueckuit 3akoH u Ilepuoanyeckas
cucteMa xumuueckux sneMeHToB JI. 1. Meneneena.
CtpoeHneaTtomoB. XUMHUYECKASICBA3D.

OKI/ICJ'II/ITGJ'II)HO-BOCCTaHOBI/ITGJ'II)HI)IepeaKHI/II/I»

3.1

pacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKUX TTOHITHIA:
AIpO aTroMma, JJIEKTPOHHBIM CJOM aroma, aTOMHas
opOuTanp, paauyc aToma, XHMHUYECKas CBs3b,
NoJIApHasT M HEMOJIApHash KOBAJIEHTHAs  CBS3b,
3JEKTPOOTPUIIATENILHOCTh, HMOHHAs  CBf3b, HOH,

KaTuOH, aHHMOH, CTCIICHb OKHUCJICHUA

3.2

KJ'IaCCI/I(bHHI/IpOBaTBXI/IMI/I'-IeCKI/IeC)J'IeMeHTBI

3.3

OTHCHIBATh U XapaKTepHu30BaTh TaOIMUHYIO (GopMy
[lepnoanueckoil CUCTEMBI XMMHYECKUX DJIEMEHTOB:
pasnuyath MOHSTUS «TJ1aBHAast NoArpymmna
(Arpynma)» u «mo6ounas moarpymnma (brpymma)y,

«MaJIple» U «OO0JIBIITNE) NEpHUOAbI

3.4

packpbiBaTh cmbici [lepuoanueckoro 3akona [[.U.
Menneneesa: JEMOHCTPUPOBATh MOHUMaHUE
NEPUOTNYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX
JJIEMEHTOB OT uX mosioxkeHus B Ilepuogmueckoit

CHUCTCMC

3.5

COOTHOCHUTh 0003HAYCHHUsS, KOTOPHIE HMECIOTCS B
tabmune «llepuonuueckas cucreMa XHUMHYECKUX
snemenToB .M. MeHaeneeBay» ¢  YHCIOBBIMH
XapaKTepUCTUKAMU CTPOCHHUS aTOMOB XHMHYECKHUX
9JIEeMEHTOB (COCTaB W 3apsja sapa, oOllee Yucio
JJIEKTPOHOB U PACHpPEACIICHUE UX IO JJIEKTPOHHBIM

CJI0SIM)

3.6

OonpeCACiisiTb  CTCIICHb  OKUCJICHUA  3JIEMCHTOB B

6I/IHapHBIX COCAMHCHUAX

3.7

ONpCACIIATL BU XHUMHUYECKOM CBS3U (I(OBaJ'ICHTHaSI )51




I/IOHHaSI) B HCOPraHM4CCKNUX COCAMHCHUAX

9 KUIIACC

KogmpoBepﬂeMorope3y.m>TaTa

IIpoBepsiemble MpeMeTHbIE Pe3yJIbTATHI
OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl
OCHOBHOT'0 00111€er0 00pa3oBaHus

ITo Teme: «BemiecTBO U XUMUYECKasT PEAKIIUS»

1.1

PacKpbIBATh CMBICII OCHOBHBIX XUMUYECKUX OHATU:
pacTBop, JIEKTPOJIUTHI, HEAJIEKTPOJIUTHI,
JNEKTPOJIUTUYECKAS TUCCOLMALINS, PEAaKIIMU HOHHOTO
oOMeHa, KaTalu3aTop, XHMHUYECKOE PpaBHOBECHE,
obpaTtumble u HeoOpaTuMble peakuuy,
OKHUCJIMUTEITbHOBOCCTAHOBUTEIbHBIE peaxuuu,
OKUCJIMTENb,  BOCCTAHOBMUTEIb,  OKUCJICHHE U
BOCCTAHOBJICHHE,  aJUIOTPONUs,  aM(OTEpHOCTH,
XUMHYecKas  CBsA3b  (KOBaJIEHTHas,  HOHHaf,
MeTajuIn4ecKas), KpHUCTaJlIn4yecKas peméTka,

CIUIaBbl, CKOPOCTh XUMUYECKOU PEaKINH

1.2

HUIITIOCTPHUPOBATH B3aMMOCBS3b OCHOBHBIX
XHUMHUYECKUX IOHSITHI B IIPUMCHATE 3TU MOHATHA ITPU

OIIHCaHHHU BC€HICCTB U UX HpCBpaI_HCHI/Iﬁ

1.3

COCTaBIISATh YpaBHEHUS ANEKTPOJUTHICCKOM
JUACCOLMAIIMM KHCJIOT, IeJoYei U COJIeH, MOJHbBIE U

COKpaH_IéHHBIe YPpaBHCHUA peaKI_II/Iﬁ HOHHOTO 0OMeHa

1.4

PaCKpbLIBATb CYIIHOCTDb OKHUCJINTCIIBHO-
BOCCTAaHOBUTCIBbHBIX peaKHI/Iﬁ oCpcaACTBOM

COCTABJICHHA 2JICKTPOHHOTO OanaHca 3TUX pCaKI_II/Iﬁ

1.5

IMPpOBOAUTH paC‘IéTLI o  ypaBHCHHUIO XHUMHUYECKOH

peaxiuu

IIo Temam: «Hemeramnbsl W HMX COCOUHEHHUS» U

«MeTalibl U UX COSTMHEHU

2.1

XapaKTepU30BaTh (omuCHIBaTH) oOmue "
cneur(uyeckue XUMHUYECKHE CBOMCTBA MPOCTBHIX U

CJIOXKHBIX BCIICCTB, MOATBCPIKAAA OITMCAaHHC




IIpUMEpaMu MOJICKYJISIPHBIX M HMOHHBIX YPABHEHHU

COOTBCTCTBYIOIINX XUMHWYCCKUX peaKum”I

2.2

COCTABJIATh YpaBHCHUA peaKum”I, MOATBCPKAAOIIUX
CyIICCTBOBAHHUC TCHETHYCCKOM CBA3U MCXKIY

BCIICCTBAMU PA3JIMYHBIX KJIACCOB

2.3

IMPOrHO3UpPOBAThH CBOIiCcTBa BC€IICCTB B 3aBUCHUMOCTH
oT ux CTPOCHHA, BO3MO>XHOCTHU IMPOTCKAHW A

XUMHUYECKUX IPEBPALLECHHUM B PAa3JINYHBIX YCIOBHSX

24

CIeIOBaTh TPaBWJIAM TIOJb30BAHUS XUMHYCCKOU
MOCYJI0M M J1abOpaTOPHBIM O0OPYIOBAHHEM, & TAKKE
IpaBWJIaM OOpAIICHUS C BEIIECTBAMH B COOTBETCTBUN
C HUHCTPYKIUAMH 110 BBIIIOJIHCHHIO J'Ia60paTOpHI)IX
XUMHWYECKHUX OIIBITOB IO IOJYYCHUIO U CO6I/IpaHI/II-O
ra3o00pa3HBIX BEIIECTB (aMMHaKa H YTJIIEKHCIIOTO

rasa)

2.5

MPOBOJAUTH peakuuu, MOATBEPKAAIOLINE
Ka4eCTBEHHBIH  COCTaB  pPa3lIMYHBIX  BEIIECTB:
pacro3HaBaTh ONBITHBIM TYTEM XJIOPHUA-, OPOMUJ,
noaua, KapOonar, docdar, cuaukar, cyabdar,
TUAPOKCUIMOHBI,  KaTHOHBl ~ aMMOHHS,  HOHBI
U3YyYCHHBIX METAJJIOB, NMPHUCYTCTBYIOIIUE B BOJHBIX

pacTBOpaxX HCOPraHM4ECCKNX BCUICCTB

[To Teme: «XuMHSI U OKpYKAIOIIAsl CPEIar

3.1

PacKpbeIBaTh CMBIC]I OCHOBHBIX XUMHUYCCKUX MMOHSATHH:

ITJIK BemiecTBa; KOPpO3us METAIIIOB

3.2

INPUMCHATb OCHOBHBIC OIICpallluU MBICITUTEIBHON
ACATCIIbHOCTH — AaHaJIu3 W CHUHTC3, CpPABHCHUC,
O606H.[€HI/IC, CUCTEMATHU3alHIo, BBISIBJICHHUC
IMPUYIUHHO-CIICACTBCHHBIX CBsA3EH — AJI1 U3YyUCHUA
CBOMCTB BCIICCTB n XUMHWYCCKHUX peaKL{HfI;
C€CTCCTBCHHOHAYYHBIC MCTO/bI IIO3HAaHUA —
Ha6J'IIO,I[€HI/Ie, HU3MEpPCHUC, MOACIINPOBAHUC,

JKCIIEPUMEHT (peaNbHbIi U MBICTICHHBIN)




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIIACC

Kox

Hp0BepﬂeMblﬁaﬂeMeHTconepmaHnﬂ

1

HepBOHa‘-IaJII)HI)IGXI/IMI/I‘-IGCKI/ICHOHﬂTI/ISI

1.1

[Ipenmer xumun. Ponp XMMUU B JKM3HHM YEJNIOBEKAa. XHUMHUS B CHCTEME Hayk.
Tena u BEIECTBA. Ddu3nyeckuecBOUCTBAaBEIIECTB.

Ar PEraTHOCCOCTOSTHUCBCILICCTB

1.2

Ilonsatue o METOJaX ITO3HaHHUA B XUMHHU. Ywucteie BCIICCTBA U CMCCH. CriocoOrbl

pa3aeieHust cMecen

1.3

ATOMBI U MOJICKYIJIBI. Xumuyeckrue daeMeHThl. CHMBOJBI  XHMHYECKHX

a51eMeHTOB. [IpocThie U c10XkHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOEYUCHHE

1.4

Xumunyeckass Gopmysna. BaneHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA  cocraBa  BemecTB.  OTHOcHTenbHass  aroMHas  Macca.
OTtHocHTenbHASIMONEKYIIPHAAIMAacca. MaccoBasgOIIXUMHYECKOTOYIIEMEHTa B

COEIUHEHUN

1.5

KonnuectBo BemectBa. Mosb. MonsipHas macca. B3auMocCBsI3b KOJIMYECTBA,
Macchl u qucna CTPYKTYPHBIX €IMHHUIL BEIIECTBA.

PacuéreimodopMynaMXuMUIeCKIXCOSTUHEHU T

1.6

Ou3nyecKkue U XUMHUYECKUE SBJICHUSA. XUMUYECKas peakluus U e€ MPU3HAKH.
3aK0H COXpaHEHHS MacChl BEIIECTB. XUMUYECKUe ypaBHeHH. Kimaccudukamms

XMUMHYECKUX peaklnil (COeTuHEHMs, pa3IoKeHus, 3aMellleHus, OOMeHa)

1.7

XUMUYECKUH IKCTIEPUMEHT: 3HAKOMCTBO C XUMUYECKOH TOCY0H, C IPaBUIaAMHU
paboTel B sabopatopuu © npuéMaMu OOpamieHuss ¢ J1abopaTOPHBIM
00OpyJIOBaHHEM, H3yY€HHE M ONHCaHUue (U3NYECKUX CBOWCTB 0Opa3loB
HEOPraHMYECKUX BEUIECTB, HAOIOJeHUE (U3NYeCKUX (IJIaBJICHUE BOCKA,
TasHUE JIbJIa, PACTHUPAHKUE caxapa B CTYIKE, KUIICHUE W KOHJICHCAIIMS BOJBI) U
XUMUYECKUX  (TOpEHWE  CBEYW, MPOKAIMBAHHE  MEIHON  IPOBOJIOKH,
B3aMMOJICIICTBHE MeNa C KHUCIOTOM) sIBIEHHWH, HaOMIOeHHe W OMUCaHHe
NPU3HAKOB TMPOTEKAHUS XUMHUYECKUX peakmuil  (pa3lokeHue caxapa,
B3aMMO/ICHCTBUE CEPHON KUCIIOTHI C XJIOPUIOM Oapus, pa3inokKeHHe THAPOKCHIA
veau(ll) mpu HarpeBaHHH, B3aHMOJCICTBHE Kejle3a C PacTBOPOM COJH
memu(ll), m3ydenwe cmocoOoOB pazaeneHuss cMecedl (C TMOMOIIBIO MAarHuTa,

¢uIbTpOBaHUE, BBIMAPUBAHUE, JUCTWUIALMSA, XpoMartorpadus), IpoBeAEHUE




OYUCTKH HOBapeHHOﬁ COJINn, Ha6JIIOIIeHI/I€ " OIMMCAHUC PC3YJIbTATOB IIPOBCACHUS
OIIbITa, HWJIIIOCTPHUPYIOLICTO 3aKOH COXpPAaHCHUA MACChbl, CO3JaHUC MOJeIeH

MOJIEKYJ (I1apOCTEPKHEBBIX)

BaxuelnmmenpeacTaBUTEIIMHEOPraHUUYECKUXBEILIECTB

2.1

Bo3ayx — cmech rasos. CoctaB Bo3nyxa. Kuciaopox — amemeHT m mpocrtoe
BemecTBo. HaxoxaeHue Kuciopoaa B mpupojie, (GuU3NdecKue W XUMHUYECKUE
cBoiictBa (peakuuu ropenus). Oxcunpl. Ilpumenenue xuciopona. CriocoObl
MONydeHWs  Kuciopoga B JjabopaToput ¥ IPOMBIIUIEHHOCTH.
KpyrosopoTkucioposa B HpUPOJIE. O30H -

AIIOTPOTHASIMO U (PUKALUSKUCIOPO/Ia

2.2

TemnoBoil A3ppeKT XUMUUECKONH peaKIMH, TEPMOXUMUYECKUE YPAaBHEHHUS, K30~
U SHJO0TEPMHUYECKHE peakluu. TomanBo: yrojip U MeTaH. 3arpsi3HEHHE BO3AyXa,

ycUJIeHUE MMapHUKOBOTO 3P deKTa, pa3pylieHHe 030HOBOTO CII0s

2.3

Bomopox — smemeHT u mpocToe BemecTBO. HaxoxmeHue Bomopoaa B TPHPOJE,
¢dm3uyeckie W XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI TOITydECHHUS.

Kucnorte! u conu

2.4

Monsipabiii 00b€M ra3oB. Pacu€Tel Mo XUMHUYECKUM yPaBHEHHSIM

2.5

duznyeckue cBoWcTBa Boabl. Boma kak  pactBoputTenb.  PacTBOpBHI.
Haceimmennpie 1 HEHACHIIIEHHBIE PACTBOPHI. PacTBOPMMOCTh BEIIECTB B BOJE.
MaccoBasg 10y BeniecTBa B pacTBOpe. XHUMHYECKHE CBOWCTBA BOJBI.
OcHoBanusi. Ponbs pacTBOpoB B IpHpoje U B JKM3HU 4eloBeka. Kpyrosopor
BO/JIBI B MIPUPOJIE. 3arps3HECHUETTPUPOTHBIXBOI. OxpaHa u

OYHCTKAIIPUPOAHBIXBO

2.6

Knaccudukanus nHeopranmyeckux coeauHeHuid. Oxcunbl. Knaccudukarus
OKCHJOB: colieoOpasywomue (OCHOBHBIE, KHUCIOTHbIe, amQOTepHbIe) U
HecoJieo0pasyrolue. Howmenkmnarypa OKCHIOB. dusnueckue 51

XUMHUYECKHECBONCTBAOKCHUIOB. HOJ'IY‘IGHI/IGOKCI/I)IOB

2.7

OcHoBanus. Knaccudukanuss OCHOBaHMIA: IIETOYM U HEPACTBOPUMBIE
OCHOBaHMUSI. HomMmeHnknatypaocHOBaHHU. duznueckue u

XUMHUUYECKMECBONCTBAOCHOBAaHUM. [losryueHneocHoBaHu

2.8

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucior. dusnueckue u
XUMHYECKHE cBoMcTBa KHCIOT. PsamakrtmBHoctuMeTauioB H.H. bekxetosa.

HOHy‘ICHI/IeKI/ICHOT

2.9

Comu. Homenknatypa coneil. dusnueckue M XMMUYECKHE CBOMCTBa COJEH.

ITony4yenuecoien




2.10

I'enetnueckas CBI3b MCKAY KJIaCCaMH HCOPIraHUYICCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMUYECKUN  HKCHEPUMEHT: KAueCTBEHHOE OIPEICIIEHHE  COJEP)KAHUS
KHUCJIOpOJa B BO3/yXe, MOJyueHHe, coOMpaHue, pacro3HaBaHUE U HU3yUCHHE
CBOMCTB KHCIIOpOJia, HAaOJIIOJIEHUE B3aUMOJICHCTBUS BELIECTB C KUCIOPOJOM U
yCIIOBUSI BOBHUKHOBEHUS U IPEKpalIeHUs] ropeHus (1oxapa), 03HAKOMJIIEHHUE C
oOpa3uaMu OKCHIOB M OIMCAHUE HUX CBOMCTB, IOJIyu€HUE, coOUpaHHe,
pacrno3HaBaHUE M HM3y4EHHE CBOICTB BOJAOpOJa (TOpEHHUE), B3aUMOJIEHCTBUE
Bojiopoaa ¢ okcuaoM meau(ll) (Bo3MOXKHO HCTIONIB30BaHKUE BUACOMATEPUATIOB),
HaOmoJeHue 00pa3lloB BEIIECTB KOJWYECTBOM | MOJb, HCCIIEI0BaHUE
OCOOEHHOCTEHl  PAcCTBOPEHMsI BEIIECTB C Pa3IU4YHOM PacTBOPUMOCTBHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MAacCOBOM JIOJIEW PacTBOPEHHOIO
BEILECTBA, B3aUMOJCICTBHE BOABI C MeTaJIaMH (HaTpUeM M KaJbI[UEM)
(BO3MOXXHO HCIIOJIb30BAHHWE BHUAECOMATEpUaAIOB), OIpEAEIeHHEe pPacTBOPOB
KHCIIOT M IIeJoYed ¢ TOMOIIbI0 HHAWKATOPOB, HCCIEN0oBaHHE OOpa3loB
HEOPraHMYECKUX BEUIECTB pa3jIMYHbIX KJIACCOB, HAOIIOJACHHE HW3MEHEHUs
OKpack MHJIMKATOpPOB B pPAacTBOpax KUCJIOT U IIeJouyel, Hu3ydyeHue
B3aumopeiicTBus okcuna meau(ll) ¢ pacTBopomM CepHON KHCIOTBI, KHCIOT C
METaJlIaMH, PEaKIUid HEUTpaIu3aluu, NoJy4eHue HEPACTBOPUMBIX OCHOBaHUM,
BBITECHEHHE OJIHOTO MeTajula JpPYyrUM M3 pacTBOpa COJIM, pEILIeHHe
9KCIEPUMEHTAJIbHBIX 33/a4 Mo TeMe «Baxueiimme kiacchl HEOPraHUYECKUX

COEIUHEHUI

[Tepuonuueckuii 3akon u [leproauueckas cucteMa XMMHUYECKHUX 3JIEMEHTOB
H.N. MenaeneeBa. CTpoeHnEaTOMOB. XUMUYECKasCBA3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCIIbHBICPCAKITU N

3.1

HepBHe IIOIIBITKH KJ'IaCCI/I(bI/IKaI_[I/II/I XAMHYECKUX »JJeMeHTOB. IloHsATHE O
rpyimnax CXOAHBIX 3JIEMCHTOB (H_IGJ'IOIIHBIG H IMCIOYHO3CMCIBHBIC MCTAJJIbI,
T'aJIOI'CHBI, HHCPTHLIC ra31>1). BHCMCHTH,

KOTOpLIeO6p213y}0TaM(1)OTeprIeOKCI/II[bI U TUAPOKCUbI

3.2

Ilepuonnueckuit 3akoH. [lepronnueckas cucremMa XuMHUYECKUX 3ieMeHTOB J[. M.
Menneneena. KopoTkonepuonas u JUIMHHOIIEpUOIHAS (hopMbI
[lepuonnueckort cucremel xumuueckux anemeHtoB J[.M. Menneneesa.
[lepuonsl u rpynmel. PU3HMYECKUM CMBICI MOPSAKOBOIO HOMEpPA, HOMEPOB

Iepruoaa U IrpyIiibl 3JICMCHTA

3.3

CTpOGHI/Ie atromoB. CocTaB aTOMHEIX Aaep. H3oTonsl. 3J’IeKTpOHLI. CTpOCHI/IC

QJICKTPOHHBIX 000JI0YEeK aTOMOB MEPBLIX 20 XMMHYECKMX DIICMCHTOB




[Iepnoguueckoit cucremsl [I.JM1. MenneneeBa. XapakTepuCTUKa XMUMHUYECKOTO

3JIEMEHTA 1O €ro MojoxeHuro B [lepuoanueckoii cucreme [I.M1. MenneneeBa

3.4

3aKOHOMEPHOCTH HW3MEHEHHUs paJuyca aTOMOB XUMUYECKHX 3JIEMEHTOB,
METAJUIMYECKMX M HEMETAUIMYECKUX CBOWCTB IO TIpylnaM M IEPHOJaM.
3unauenue Ilepuoanueckoro 3akoHa u [leprnoauueckoil CUCTEMbl XUMUYECKUX
BJIEMEHTOB IJis pa3BUTHS Hayku WU npaktuku. .M. MenpaeneeB — y4€HbId U

IpakIaHUH

3.5

Xumuueckasi cBsi3b. KoBaneHTHass (ToJisspHAas W HEMOJSIpHAsi)  CBS3b.

SHGKTPOOTPI/IIIaTCJ'ILHOCTI) XUMHUYECKUX dJIeMeHTOB. MloHHas CBI3b

3.6

Crenenpb okuciienus. OKUCIUTEILHOBOCCTAHOBHUTEILHEIE pCaKkuu. HpOIICCCBI

OKHCJICHHS B BOCCTaHOBJICHUS. OKUCINUTEIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUN OKCHEPUMEHT: H3ydeHHe oOpa3loB BEUIECTB METAIJIOB H
HEMETAJUIOB, B3aWMOJCHCTBHE THJAPOKCHUIA LMHKA C pacTBOpaMU KHCIOT H
[IEJI0YEeH, MPOBEACHHUE OMNBITOB, WUIFOCTPUPYIOUIUX MPHUMEPHI OKHCIUTEIBHO-

BOCCTaHOBUTEJbHBIX peakiuil (ropeHue, peakluy pa3ioxKeHus, COeAUHEHNS)

9 KUIIACC

Kon

IIpoBepsieMbIiidJIEMEHTCOEPKAHMS

BeniectBo u xumunyeckas peakuus. [loBropenue

1.1

[Tepuonnueckuii 3akoH. Ilepuoanueckas cucteMa XuMu4deckux siaeMeHToB [I.M.
MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUHM CBOWCTB
XUMUYECKUX DJJIEMEHTOB TMEPBBIX TPEX NEPHOJOB, Kalus, KalblUd H HX
COCIMHCHUN B COOTBETCTBHHU C TMOJIOKEHHEM 3JeMeHTOB B [lepnoamdeckoii

CUCTCMC U CTPOCHUCM HX ATOMOB

1.2

CTpOCHI/Ie BCIICCTBA: BHABI XUMHWYECKOH CBSI3H. THIIBI KpUCTAJUIMYCCKUX
peH_IéTOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIIA KpHCTaHHquCKOﬁ peI_HéTKI/I
U BUJA XMMHUYECKOHN CBS3U. KJ'IaCCI/Iq)I/IKaI_II/ISI U HOMCHKJIATYpa HCOPTaHUYCCKUX
BCIICCTB (Me)KI[yHapOI[HaH u TpI/IBI/IaJ'IBHaSI). XYUMHUYECKHE CBOMCTBA BCIICCTB,
OTHOCAIIHNXCA K Ppa3JINYHbIM Kil1acCcaM HCOPraHn4CeCKux COG,Z[I/IHeHI/II‘/’I,

TCHCTUYCCKAA CBA3b HCOPTAHNYCCKUX BCIICCTB

1.3

Knaccugukanus XuMHUUECKUX peakUuid MO Pa3lIuyHbIM MpHU3HAKaM (110 YUCITY U
COCTaBy Y4YaCTBYIOIIMX B PEAKIUH BEIIECTB, MO TemIoBoMy 3(pdekTy, Mo

H3MEHEHHUIO CTENeHEH OKMCICHUS XUMHYSCKUX QJICMCHTOB, II0 O6paTI/IMOCTI/I, 1o




y4acTUIO KataauzaTopa). DK30- u SHAOTEPMUUYECKUE  PEaAKIIUH,

TCPMOXUMHUYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XUMHUYCCKOMN pCaKkuuun

1.4

[Tonsitne 06 OOpaTUMBIX W HEOOPATHUMBIX XMUMHUYECKHUX peakiusax. [lonsarue o
TOMOTEHHBIX M F€TEPOreHHBIX peakiusax. IIoHsaTHe 0 XMMHYECKOM PaBHOBECHH.
@akTOphl, BIMAKOIIME HA CKOPOCTh XUMHUYECKOW pEaKIMM M IOJIOKECHHE

XHUMHNYCCKOT'O PaBHOBCCHUS

1.5

OKuCANTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, IEKTPOHHBIN OanaHc
OKHUCJIMUTEIbHO-BOCCTAHOBUTENbHON  peakiuu.  CocraBieHue  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIMH € MCIOJb30BAHUEM METOAA

AJIEKTPOHHOTO OajaHca

1.6

Teopust 3MEKTPOIMTUUECKONH TUCCOLMALUU. DJIEKTPOJUTHI U HEIIEKTPOIHUTHI.
Karnonsl, aHnoHbl. MexaHu3M AMCCOLUAIMU BELIECTB C Pa3jIMYHbIMH BHUJIAMU
xuMmuueckoi cBsi3u. CreneHp aucconuanuu. CuibHble U ciaadble 3EeKTPOJIUTHI.
Peakiiun moHHOTrO OOMEHa. YCIOBUS MPOTEKAHUS PEaKIMid MOHHOTO OOMeEHa,
MOJHBIE M COKpAIEHHBIE WOHHBIE ypaBHEHUs peakunid. CBOMCTBa KHUCIOT,
OCHOBaHMW W COJEl B CBETE TPEACTABICHUH 00 JIEKTPOIUTHIECCKOMN

nucconnanuu. KauectBeHHbIepeakiiMMHAUuOHbI. [IoHSITHE O TUIpOoIH3ecoeit

1.7

XUMHUYECKUH OKCIIEPUMEHT: O3HAKOMJICHHE C MOJEISIMU KPHCTALUTHICCKUX
pEemETOK HEOpPraHMYECKMX BEIIECTB — METaUIOB WM HemeTauioB (rpadura u
ajMasa), CIOXKHBIX BEIIEeCTB (XJopHuaa HaTpusl); MCCIIEIOBAHUE 3aBUCUMOCTH
CKOPOCTH XUMHYECKOW pEakIuu OT BO3ACHUCTBUS pa3IMYHBIX (HAKTOPOB;
UCCIICIOBAHKE  AJIEKTPONPOBOJHOCTH  PAacCTBOPOB  BEIIECTB,  IpoIecca
JMCCOIMAIIMM  KHUCIIOT, IIeJoYed u  cojieii (BO3MOXHO  HCIIOJIb30BaHHE
BUICOMATEPHAJIOB); TPOBEJICHHE OIBITOB, WUIIOCTPUPYIOIIMX TMPU3HAKU
NPOTEKaHHs PEaKIMii MOHHOTO 0OOMeHa (0Opa3oBaHWE OCa/Ka, BBIICICHHE ra3a,
o0pa3oBaHuE BOJIbI); OIBITOB, WUTIOCTPUPYIOIIHUX MPUMEPhl OKHCIMTEIBHO-
BOCCTAHOBUTEIIBHBIX pEaKIuii (TOpEeHUe, PEeakluu Pa3IoKCHHUs, COCIUHCHHS);
pacrio3HaBaHHE HEOPraHUYECKUX BEIIECTB C TIOMOIIBI0 KaYeCTBEHHBIX PEaKIIHid

Ha MOHBI; PCHICHHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hemertannsl 1 uxcoeqMHEeHU

2.1

0611[35{ XapaKTCPUCTHUKA  T'aJIOTCHOB. OcoOeHHOCTH CTPOCHUSA  ATOMOB,
XapaKTCPHBIC CTCIICHU OKHUCJICHUA. CTpOGHI/IC 151 (I)I/BI/I‘IGCKI/IG CBOMCTBA MMPOCTBIX
BCIICCTB —  TaJIOTCHOB. XUMHUYECKHE CBOMCTBA Ha npumMepe  XJjiopa
(B3aHMOHeﬁCTBHC ¢ MCTaJlllaMH, HCEMCETaJlllaMu, I_I_ICJ'IO‘-IaMI/I). XJ'IOpOBO,Z[OpO,Z[.

ConsHas KHUCJII0Ta, XUMHYCCKHUEC CBOﬁCTBa, MOJIY4YCHHUEC, TPUMCHCHUC. I[eﬁCTBHC




XJIOpa M XJIOPOBOJOPOJAa Ha OpPraHu3M 4YeJIOBeKa. BakHeHmuexnopuiabl Hu

HWXHAXO0XJAEHUE B IPUPOJIE

2.2

OOmast xapakrepuctuka 3meMeHTOB VIA-rpynmnsl. OCOOEHHOCTH CTPOCHHSA
aTOMOB, XapaKTepHbIE cTeneHn okucieHus. CTpoeHne u (pu3nYecKue CBOMCTBA
IOPOCTBIX BEIIECTB — KHUCIOpOJa U cepbl. AJUIOTPONHBIE MOAU(PHUKALUU
KHUCIIOpOoJia M cepbl. XUMHYECKHE CBOMCTBa cepbl. CepoBOJOpO, CTPOCHHE,
(1)H3quc1cne M XUMHWYECKHE CBOMCTBA. OKCI/II[I)I CCPbl KaK IMPEACTABUTCIN
KHCIIOTHBIX OKCHIOB. CepHas[ KHCJIOTa, q)HSH‘IeCKI/Ie A XUMHWYECKHE CBOMCTBA
(oOmme kak mpelacTaBUTENs Kiacca KUCIOT U crnenuduueckue). XUMHUYECKUe
peakiuuu, Jekalle B OCHOBE IMPOMBIIIIEHHOIO croco0a MOJIydeHUs CepHOU
KHCIIOTHI. HpI/IMeHeHI/IC. Comnu CCpHOfI KHCJIOTBI, Ka4CCTBCHHAsA pCaKOusa Ha
cynbdar-uoH. HaxoxaeHue cepel U €€ coennHeHHIl B mpupoje. XUMHUECKOe
3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl COSIUHEHUSMH Cepbl (KUCIOTHBIE TOXKIIH,

3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CIIOCOOBI €T0 MPEI0TBPAIICHHS

2.3

OObmiass xapaktepuctuka 3yeMeHTOB VA-rpynnbl. OcoOe€HHOCTH CTpOEHUs
aTOMOB, XapaKTepHbIE€ CTETIEHU OKHCIEHUS. A30T, pacCpOCTpaHEHUE B IPUPO/IE,
(dbu3nveckne U XuMHYeCKHe cBoMcTBa. KpyroBopoT azora B mpupojae. AMMHUAK,
ero (u3nyecKkue M XUMHYECKHE CBOWCTBA, moiydeHue u npumeHeHue. Comau
aMMOHMUSI, UX GU3NYECKUE U XUMHUYECKHE CBOMCTBa, mpuMeHeHue. KauecTBeHHas
peakiusi Ha MOHbl aMMOHHs. A30THasi KUCJIOTa, €€ MojyyeHue, (pusnveckue u
XMMHUYECKHEe CcBOWcTBa (oOmIMe Kak TMpeAcTaBUTENs Kiacca KHUCIOT U
cnenuduueckue). lVcnonp3oBaHWe HUTPATOB M COJIEH aMMOHHUSI B KayecTBE
MUHEPATBHBIX YyOOoOpeHuil. XHUMHUYECKOe 3arpsi3HEHUE OKpYKaoleld Cpelbl
COCIMHEHUSIMU a30Ta (KUCIOTHBIC JOXKIHW, 3arps3HEHUE BO3yXa, MOYBHI U

BOJIOEMOB)

2.4

®docdop, amrorpornHbie Moaudukanuu Gocdopa, GU3HUECKHE U XUMHUYCCKHE
cBoiictBa. Oxcun Qochopa(V) u dochopHas kucnora, QuUUYECKHe U
XUMUYECKHE CBOWCTBA, MOJIy4CHUE. Hcnonw3oanuedocharon B

Ka‘ICCTBCMI/IHepaJ'ILHLIXy,HO6peHHI>i

2.5

OOmiast xapakrepuctuka 3neMeHToB |VA-rpynmnsl. OCOGEHHOCTH CTPOEHHS
aTOMOB, XapakTEpHble CTENEHH OKHUCICHMs.  YTJIEpoJA,  aJuIOTPOIIHBIE
MoIuGUKAIMM, PaclpoCTpaHEHHE B MpHpoJe, (U3NYECKHE U XUMHUYECKHE
cBoiictBa. Ancopouus. Kpyrosoport yriepozaa B npupojae. OKcuasl yriepoja, ux
¢u3nyeckue M XUMHUYECKHE CBOMCTBa, MAEHCTBHE Ha JKUBBIE OPIraHU3MBI,

NOJIY4CHHUEC U INPUMCHCHUC. OKOJIOTHYECKHE HpOGJ’IeMBI, CBA3aHHBIC C OKCHIOM




yraepoaa(lV); rumore3a rno0aNbHOTO TOTEIUICHHS KJIMMATa; MMapHUKOBBIN
a¢dekT. YrompHas KUCIOTa U € COMU, NX (PU3NYEeCKHe U XUMUYECKHE CBOMCTBA,
MMOJIY4YCHHUEC W TPHUMCHCHHC. KauecTBennas pcaknusa Ha Kap60HaT'I/IOHBI.
Hcmnonnp3oBanne Kap6OHaTOB B 6I)ITy, MCIUIHUHEC, TPOMBIIIJICHHOCTHU U CCIIBCKOM

X034UCTBE

2.6

[lepBoHavanbHbIE TOHATHS OO0 OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHUSX
yrieposna (MeTaH, 3TaH, OSTHJCH, AaleTWIEH, OSTaHOJ, TJMLEPUH, YKCyCHas
kuciota). X cocraB u xummuueckoe crpoeHue. lloHsTHE O OMOJIOTHYECKH
BaXHBIX BEI[ECTBAX: JKUPAX, OCIIKaxX, YriIeBoJax — M UX POJIM B KU3HU YEIOBEKa.

MaTCpI/IaHBHOCGI[I/IHCTBOOpFaHI/I‘-ICCKI/IX u HeopFaHI/ILIeCKI/IXCOG,I[I/IHeHI/Iﬁ

2.7

Kpemuuii, ero ¢pusnueckrne u XuMu4ecKre CBOMCTBA, MOJIyYeHUE U IPUMEHEHHUE.
Coenmunenuss kpemHust B mpupone. OOmme mnpeacraBieHus o0 OKCHIE
kpemauA(1V) n xpemaueBoit kucnore. CUIMKATBI, WX WCIOJIH30BaHUE B OBITY,

MCEOUIIUHE, MPOMBIINIJIICHHOCTH. Baxneimune CTPOUTCIIBHBIC  MaTCpUaJIbI:

KEepaMHKa, CTEKIIO, IIEMCHT, OcToH, Kee300eTOH.
[Ipo06emMbI0e301acHOTONCIOIB30BAHUACTPOUTENIbHBIXMATEPHAIOB B
HOBCEIHEBHOMKU3HU

2.8

XUMHUYECKUN DKCIEPUMEHT: HM3y4deHHE OOpasloB HEOPraHWMYECKHX BEIECTB,
CBOMCTB COJISTHOM KHCIIOTHI; MPOBEJACHUE KAYECTBEHHBIX PEAKIUN HA XJIOPHUI-
WOHBI W HaOMIO/IEHWE TPU3HAKOB WX TPOTEKAHMs; OMBITHI, OTPAKAIOIINE
(bu3uYecKne U XMMHYECKHE CBOMCTBA TAJIOTCHOB M UX COCAMHEHHUH (BO3MOXKHO
WCIIOJIb30BaHME BHJICOMATEPHAIOB); O3HAKOMJICHHE C oOpaslamMu XJIOpPHIOB
(raoreHnI0B); O3HAKOMJIEHHE C oOpa3laMu cepbl U €€ COCIUHCHUSIMHU
(BO3MOXHO  HCIIOJIb30BAHME BHJICOMATEPHAIOB); HAOMIOJIEHHE IIpolecca
0o0yriIMBaHMUs caxapa IOJ| JACHCTBHEM KOHIICHTPUPOBAHHOW CEPHOW KHCIIOTHI;
U3y4eHHE XMMHYECKUX CBOWCTB pa30aBIIEHHOW CEPHOM KHUCIOTHI, MPOBEACHUE
KayeCTBEHHOW peakuuu Ha cyabdaT-uoH W HaONIOJeHHWE TpuU3HAKa e&
MPOTEKAHUs;, O3HAKOMJICHHE ¢ (PU3HUYECKHUMH CBOMCTBaMH a30Ta, pocdopa u ux
COCIMHCHUN (BO3MOXKHO HCIIOJIb30BaHHWE BHJACOMATEpPUAJIOB), oOOpasmamu
a30THBIX U (pochOpHBIX ynoOpeHui; moaydyeHue, coonpanue, pacro3HaBaHue U
U3y4eHUE CBOMCTB aMMHaKa; IMPOBEJCHUE KAaYECTBEHHBIX pEaKUMi Ha HOH
aMmmMoHHMsT W (ochaT-MOH U H3ydEHHE TPU3HAKOB UX MPOTEKaHUS,
B3aMMO/ICIICTBIE KOHIIEHTPUPOBAHHOW a30THOW KUCIOTHI C MeJbI0 (BO3MOKHO
WCIIOJb30BAHUE BUJICOMATEPUAIOB); HM3YyUYEHHUE MOJENEH KPUCTALTMYECKUX
pemérok anMasa, rpadura, QyuiepeHa; 03HaKOMIIEHUE C MPOIIECCOM anacopouuu

paCTBOpéHHLIX BCIICCTB aKTUBUPOBAHHBIM yrneM n YCTpOﬁCTBOM MpoOTHUBOIasa,




HoJy4eHue, COOMpaHue, paclo3HaBaHUe U U3yYCHHE CBOIMCTB YIIEKUCIIOTO Ta3a;
MMPOBCACHUC KAaYCCTBCHHBIX peaKI_[I/Iﬁ Ha Kap6OHaT' N CUJIMKAT-UOHBI U U3YUCHUC
NPU3HAKOB HX TPOTCKAHUS; O3HAKOMIICHHE C TPOJYKIHMEH CHIMKATHOW
IMPOMBINIJICHHOCTH,; PCHICHUEC SKCIICPUMCHTAJIbHBIX 3a/1a4 110 TEMC «Baxueiimmne

HEMCTAJJIbI 1 UX COCAUHCHU

Merannsl u HUXCOCIUMHCHU A

3.1

OO01as xapakTepUCTUKa XMMHUYECKHUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUU MX
nonoxenus B llepuogmdeckod cucreme XuMU4ecKux anemeHToB  J[.M.
MeneneeBa u ctpoeHus aroMoB. CTpoeHue MeTaioB. MeTtanueckast CBsA3b U
MeTajyInyeckasl  KpUCTaUIMyeckass  pemeéTka.  OJIEKTPOXUMHUYECKUH  psif

HaIpsHKEHUHA METaJUIOB

3.2

duznyeckue U XUMHYECKUEe CBoicTBa MeTaisioB. OOmue crnocoObl MOTy4EeHUS
MeTayutoB. [IoHsATHE O KOPPO3UU METaIOB, OCHOBHBIE CIIOCOOBI 3alTUTHI UX OT
koppo3uu. CriaBbl (CTallb, YyryH, AIOPATIOMUHUI, OpOoH3a) U UX MPUMEHEHHE B

OBITY U IPOMBIIIJIEHHOCTH

3.3

[[lemounple MeTaIBI: TOJIOKEHUE B [lepuomndeckod cHCTEME XHUMHUYECKUX
aneMmentoB JI.M. MeHneneeBa; CTpo€HHE MX aTOMOB; HaxOXXJACHUE B MPHUPO/IE.
dusnveckue U XUMHYECKHE CBOWCTBA (Ha MpuMepe HaTpus B Kanus). OKCUIbl U
TUAPOKCUABI  HaTpus U Kanusa.  [IpuMeHeHHeleNOYHBIXMETAUIOB U

UXCOEOUHEHNN

3.4

[llemouyHo3eMenbHBIC  METAUIBl MarHuid W KalblUH: IIOJOXKCHHE B
[Tepuoanueckoit cucreme xumuuyeckux sneMeHToB .M. MenneneeBa; ctpoeHue
WX aTOMOB; HaXOXJCHHE B mpupojac. Pu3nueckue W XHMHUYECKHE CBOWCTBA
MarHus W KaJblusa. BaxHednue coeIMHEHHS Kajablus (OKCHI, THAPOKCHII,

conn). JKECTKOCTHBOIBI M CIIOCOOBIEEYCTPAHEHHUS

3.5

ANIOMUHHI: TTOJIOKEHHE B HCpHOI[H‘IGCKOfI CUCTEMEC XMMHNUYCCKHX 3JICMCHTOB I[I/I
MeHz[eneeBa; CTPOCHUC aTOMaA; HAXOXKICHUC B IIPUPOIL. ®dusnueckue u
XHMHYECKHE CBOMCTBA aJIFOMMHUS. AM(bOTCpHBIe CBOICTBa OKCHIa U TUApOKCHUIAA

AJIFOMHMHMHA

3.6

Keneso: nonoxxeHue B HepHOHquCKOﬁ CUCTCEMEC XUMHNUYCCKHX OJICMCHTOB Z[I/I
MeHz[eneeBa; CTPOCHUEC AaTOMa; HAXOXKJACHUC B TPHUPOIAC. dusznueckue u
XHUMHUYECKHE CBOMCTBA XKele3a. OKCI/II[BI, TUAPOKCHUABI W COJIN )KCJ'IC33.(”) nu

xene3a(lll), ux cocras, cBOICTBa U MOTyYeHHE

3.7

XHUMHUYECKUMN OKCIICPUMCHT: O3HAKOMIICHUC C 06pa3uaMI/1 MCTAJIJIOB U CIIJIaBOB,

nux (1)I/I3I/ILICCKI/IMI/I CBOﬁCTBaMH; HN3Y4YCHHUEC PC3YJIbTATOB KOPPO3UHU MCTAJJIIOB




(BO3MOXKHO MCHOJIB30BaHUE BUIECOMATEPHAIIOB), 0OCOOCHHOCTEH B3aUMOICHCTBUS
OKCHJA KalbllMsl W HATPUS C BOJOW  (BO3MOXKHO  HCIOJH30BaHUE
BUJICOMATEPHAJIOB); MCCIIEJOBAHNE CBOWMCTB JKECTKOW BOJBI; MpOIlEcca TOPEHUS
xKele3a B KHCI0poe (BO3MOXKHO MCIIOJIb30BaHUE BHICOMATEPUAIIOB); IPHU3HAKOB
IMPOTCKAHUA Ka4YCCTBCHHBIX peaKHI/Iﬁ Ha HWOHBI (MaFHI/Iﬂ, Kajgbnusi, aJIOMUHHA,
nuHka, xene3a(ll) u xenesa(lll), mequ(ll); HaGnrogeHne u onMcaHue MPOIECCOB
OKpalllMBaHWd IUIaMCHM HOHAaMKW HATpud, Kajlud W KaJlblUd (BO3MO)KHO
UCIIOJIb30BAaHUE BUJCOMATEPHAIIOB); HCCICIOBAaHUE aMQPOTEPHBIX CBOWCTB
TUAPOKCHUIA AJTIOMHHHUA WU TUAPOKCHUJA LHUHKA, PCHICHUC SKCIICPUMCHTAJIBHBIX

3a1a4 1Mo TeMe «BakHelI1e MeTajbl 1 UX COETUHEHUS

XHUMHS U OKpyKaronjascpeaa

4.1

HoBeie maTepuansl U TexHOJOrMU. BemiecTBa M marepuaibl B MOBCEIHEBHOU
JKU3HHU 4YeJloBEeKa. XMMHS U 3I0pOBbe. be3onacHoe MCnosib30BaHUE BEIIECTB U
XUMUYECKUX peakuuii B ObITy. [lepBasmoMOmbIpUXUMHYECKHUX0KOTAX U

OTpaBJICHUSIX

4.2

OCHOBBI 3KOJIOTUYECKON TPAMOTHOCTH. XUMHUYECKOE 3arpsi3HEHUE OKPYKAOUIEH
cpenbl [IJIK. Pons xumum B pemieHuH 3Koj0rudeckux mpobiem. [IpupomHbie
WCTOYHUKU YTIEBOJIOPOJOB (Yrojb, MPHUPOIHBIM Tra3, HE(PTh), MPOAYKTHl HX

nepepaboTKH, UX POJIb B OBITY M POMBIIIIEHHOCTH

4.3

XUMUYECKUH 3KCIIEPUMEHT: M3ydeHHE 00pa3loB MaTepUasIOB (CTEKIIO, CIUIABbI

MCTaJlJIOB, IIOJIMMEPHEBIC MaTCpI/IaJ'II)I)




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

KoanposepsiemororpeboBanmusi

IIpoBepsiemble TpeGOBaHUS K MPeIMeTHBIM
pe3yJibTaTam 6a30BOro ypOBHS OCBOCHUS
OCHOBHOI1 00pa3oBaTe/IbHOI NPOrpaMMBbl

OCHOBHOTO 00111er0 00pa30BaHUsI HA OCHOBE
e1rocC

[IpencraBnenmue:

1.1

O TIO3HAaBAEMOCTU SIBJICHHM IPUPOJbI, NMOHMUMAHHE
OOBEKTUBHON 3HAYMMOCTH OCHOB XMUMHYECKOU
HayKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS,
KOMIIOHEHTa OOuIel KyJabTyphl U MPaKTHYECKOU
JIEATEIBHOCTH 4YEJIOBEKA B YCIOBUAX COBPEMEHHOTO
oO11ecTBa; MOHUMAaHUE MECTa XMMHUHU CpPeln JIPYTuxX

C€CTCCTBCHHBIX HAYK

1.2

0 HAyYHBIX METOJaX I[IO3HAHUSA, B TOM YHUCIIE
OKCIIEPUMEHTAIBHBIX W TEOPETHYECKMX METOo/ax
WCCJICIOBAaHUSl BEIIECTB M M3YYEHUS XUMHYECCKUX
peaknuii; yMEHHWE HCIOJb30BaTh MOJEIH  JUIS

00BICHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cdepax mpodeccuoHaNBHON  IEATENBHOCTH,
CBA3aHHBIX C  XUMHEH W COBPEMEHHBIMU
TE€XHOJOTUSIMH, OCHOBAHHBIMH Ha JIOCTHXKEHHSIX
XMMHYECKON HayKH, YTO MO3BOJIUT OO0ydYaromuMmcs
paccMaTpuBaTh XUMHUIO Kak cdepy cBoeil Oymyiiein
npodeccuoHanbHOM ~ JESITENPHOCTH UM CHENaTh
OCO3HAHHBI BBIOOp XHMMHUHU Kak MPO(UIBLHOTO
npeAMeTa MpU MEpPeXOoJe Ha YPOBEHb CPEIHEro

oOmiero oOpa3oBaHus

Bnanenue cucremMol XMMHUYECKUX 3HAHUN U YMEHHUE
IIPUMEHATh CUCTEMY XMMMYECKHUX 3HAHHUM, KOTOpas

BKJIIHOYACT:

2.1

BaXHEHUIIINE XMMHUYECKHE IIOHATHS: XUMHYCSCKHUI




AIIEMEHT, aToOM, MOJIEKyJa, BEIIeCTBO, NPOCTOE U
CJIO)KHOE BEUIECTBO, OJHOPOJHAs M HEOJHOPOIHAsS
CMCCb, OTHOCHUTCJIbHBIC aTOMHAasA W MOJICKYJIIpHAsA
MacChl, KOJHMYECTBO BEIIECTBA, MOJIb, MOJIIPHAS
Macca, MOJSIpDHBIA ~ 00BEM, OKCHJ,  KHCIOTA,
OCHOBAaHHE, COJIb (CpPEmHss), XUMHYCCKAas PEaKIIHS,
peaKuuu  COSNMHEHUS, PEAaKUUH  Pas3JIOKECHUS,
peakuuu 3aMelleHHs, PeaKuu OOMEeHa, TEeIJIOBOH
abhdexT peakuuu, IK30- U SHAOTEPMHUUECKHE
peaKknuu, pacTBOp, MaccoBas JONS XHUMHUYECKOTO
JJIEeMEHTAa B  COEAMHEHWH, MaccoBas JIONS U
MPOLICHTHAasl KOHLEHTpalMs BELIECTBA B PacTBOpE,
SOPO aToMa, JJIEKTPOHHBIA CIIOW aroma, aTOMHas
opOWTaNh, paJdyCc aTroMa, BAJICHTHOCTh, CTEIICHB
OKHMCJICHUA, XUMHUYCCKast CBA3b,
AIIEKTPOOTPHUIIATEILHOCTD, TOJSIPHAs W HEMOJISIpHAs
KOBAJICHTHAsI CBSI3b, MOHHAS CBS3b, METAJNTHYCCKAs
CBSI3b, KPHCTAIUIMYECKAsI peméTKa (aToMHasl, HOHHAS,
MeTaJUTMuecKas, MOJICKYJIsIpHasi), WOH, KaTHOH,
AHMHOH, ANIEKTPOITUT u HEDJICKTPOJIUT,
ANIEKTPOJIUTAYECKAsT TUCCOIMAIIHS, PEAKIINA HOHHOTO
oOMeHa, OKHCITHTEIILHO-BOCCTAHOBUTEIIBHBIC
pEaKInK, OKHCIUTENIh ¥ BOCCTAHOBHUTEIb, OKUCIICHHE
U BOCCTAaHOBJICHHE,  OJICKTPOJIM3,  XHMHYECKOE
paBHOBecue, 0OpaTHMbIe U HEOOpAaTUMBIC PEaKIIUH,
CKOpPOCTh XMMHUYECKOW peakiuu, karaimzatop, [1/IK,

KOppOo3usad METAJIJIOB, CILIABbI

OCHOBOIIOJIararomuec 3aKOHBI XHUMHH: 3aKOH

COXpaHEHUsI Macchl, nepuoauueckui 3akoH J[.U.

2:2 MeHpeneeBa, 3aKOH IOCTOSHCTBA COCTaBa, 3aKOH
ABoraapo

23 TEOPUU XUMHUU: aTOMHO-MOJICKYJSIpHAsE Teopus,

' TEOPHS IEKTPOIUTHUECKON TUCCOLMALUN

3 Brnanenue ocHoBaMHM XHMMHYECKOW T'paMOTHOCTH,

BKJTIOUAIOIIEN:




3.1

YMCHUC IIpaBHUJIbHO HUCIIOJIb30BAaTh HN3YYCHHELIC
BCIICCTBA U MAaTCPHUAJIbI (B TOM YHUCJIC MUHCPAJIbHBIC
ynoOpeHusi, MeTaulbl W CIUIaBbl, MPOJYKTHI
nepepaboTKu IIPUPOTHBIX HUCTOYHUKOB
YIICBOJIOPOIOB (YIJIsl, IPUPOTHOTO Ta3a, HePTH) B
6I>ITy, CCJIIbCKOM XO3$[I\/JICTB6, Ha IIPOU3BOACTBEC U
MOHMMAHHUE 3HAYCHUS J>KHPOB, OCJIKOB, YIJIICBOJIOB
JUIL OpraHu3Ma YeJOBeKa; YMEHHE MPOTHO3HPOBATH
BJIMAHUEC BCIICCTB W XHUMHUCCKHUX IIPOLCCCOB Ha

OpPraHu3M 4eJIOBEKa M OKPYKAIOIIYI0 MPUPOIHYIO

cpeny

3.2

YMCHHUEC MWHTCIPHUPOBATE XUMHYCCKHUEC 3HAHHUA CO

3HAHUSIMH IPYTUX Y4eOHBIX IPEIMETOB

3.3

HalIM4yue  ombiTa  paboTel € pa3IUYHBIMU
UCTOYHUKAMU HMH(QOpPMAIMU MO XUMUU (HaydHas U
Hay4HO-TIOMYJIsIpHAs JIUTEpaTypa, CIIOBApH,

CIIPaBOYHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTUBHO OIICHUBATh HH(POPMAIHIO O
BENIECTBAX, HMX MPEBpAIICHUSIX H MPAKTUICCKOM
NPUMEHEHHH W YMEHHE WCIOJb30BaTh €€ Ui

peUicHuA yqe6Ho -II03HaBAaTCJIbHBIX 3a1a4

Bnagenue ocHOBaMHM TOHSTUHHOTO ammapara u
CUMBOJIMYECKOTO f3bIKA XMMHU JJISi COCTAaBJICHUS
dbopMyn HEOpPraHWYEeCKHUX BEIIECTB, YypaBHEHUN
XUMHYECKUX pEeakUui; OCHOBAMU XUMHUYECKOM

Homenknarypsl (IUPAC u TpuBHalibHOIN)

VYMmeHne oOBICHATH CBS3b IIOJIOXKEHHS DJJIEMEHTAa B
HepnonnquKoﬁ CHUCTEMC C YHCJIOBBIMH
XAPaKTCPUCTUKAMHU CTPOCHUA ATOMOB XHMHYCCKHUX
OJICMCHTOB (COCTaB U 3apiaa daapa, 06mee qucCIIo
3HeKTpOHOB), pacipeacjicHueM  3JICKTPOHOB 11O
OHEPIrCTUYCCKUM YPOBHAM 4TOMOB IICPBLIX Tpex

MEprUOa0B, KaJIusd U KaJIbIIHUA

HpeIlCTaB.HCHI/Ie 0 nepno;u/mecxoﬁ 3aBUCHUMOCTHU

CBOMCTB XHMMHYECKHX 3JIEMEHTOB (paIu/ch aToMa,




NEKTPOOTPUIIATEIBHOCTD), MPOCTBIX U  CIOKHBIX
BELIECTB oT MOJIOKEHUS 3JIEMEHTOB B
[Tepuoanueckoit cucreme (B MaybIX IEpUOAAX U

[VIaBHBIX MOATPYINIAax) M 3JEKTPOHHOTO CTPOCHUS

aToma

7 YMmenuekinaccupuImpoBaTh:

7.1 XUMHYECKUEITIEMEHTBI

7.2 HEOPraHWYECKHUEBEIIECTBA

7.3 XMUMHYECKUEepeaKuu

8 YMeHueonpeaensiTh:

8.1 BAJICHTHOCTh W CTENCHb OKUCJICHHS XUMHYCCKHX

' 3JIEMEHTOB, 3apsiI HOHA

8.9 BUJ XMUMHUYECKOW CBSI3M U THUI KPUCTAIIMYECKOU

' CTPYKTYPBI B COSTUHCHHSIX

83 XapakTep Cpelbl B BOJHBIX pacTBOpax BEIISCTB

' (KUCTIOT, OCHOBAHUIA)

8.4 OKHUCJIMTEh U BOCCTAHOBUTENb

9 Ymenue XapaKkTepu30BaTh ¢buznyeckue u
XUMHUYECKHE CBOMCTBA!
IPOCTBIX BEIIECTB (KHUCIOPOJZ, O30H, BOJOPOI,

o1 rpaduT, anaMmas, KpeMHUH, a30T, ¢ocdop, cepa, XjIop,

' HaTpUi, KaJiui, MarHui, KajablUWid, aTOMUHUH,
JKEJIe30)
CIIOXHBIX BEIIECTB, B TOM 4YHCIIE UX BOJHBIX
pacTBopoB  (BoJa,  aMMHaK,  XJIOPOBOJAOPOJ,
CEpOBOAOPOJ, OKCUIIBI M TUIAPOKCUIBI MeTaioB |-

9.2 A rpynmn, amromunus, meau (1), nunka, xenesa (Il

. u ), okcumer yraepoma (I u 1V), kpemuus (1V),
azora u dochopa (Il u V), ceper (IV u VI),
CEpHHUCTAas1, CepHasi, a30TUCTas, a30THas1, pochopHas,
yroJibHasi, KpeMHHUEBask KUCIOTa U UX COJIH)
MPOTHO3MPOBaTh M  XapaKTepU30BaTh CBOMCTBA

9.3 BEIIECTB B 3aBUCUMOCTU OT MX COCTaBa U CTPOCHUS,

MNPUMCHCHUC BCIICCTB B 3aBUCUMOCTU OT HX




CBOI>'ICTB, BO3MOXHOCTb MPOTCKAHHUA XUMHYCCKUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHbBIX YCIIOBUAX

YMeHHE COCTaBIIATH MOJIEKYJISPHBIE W HOHHBIE

10 yYpaBHEHUS PEaKIUii, B TOM YHCJIC:

10.1 PEeaKIMiHOHHOTO0OMEHA

10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIXPEAKIIHIT
WJLTIOCTPHUP YEOIIHX XHUMHYCCKUC CBOICTBa

10.3 U3YYEHHBIX KJIaccoB  (TpyINIl) HEOPraHUYECKUX
BCIIICCTB

10.4 MOJATBEPKIAIONINX  T'eHETHYECKYI0  B3aHMMOCBSI3b

. MEXTy HUMH

11 YMEHUEBBIYUCIIATH (TIPOBOIUTHPACUETHI):
OTHOCHUTEIIEHYIO MOJICKYJISIPHYIO U MOJISIPHYFO MacChl

11.1 BEIIIECTB, MACCOBYIO JOJIF0 XUMHUYECKOTO JIEMEHTA B
COCTMHEHUH

11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,

11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3on
[0 YpaBHEHHSIM XMMHUYECKHUX PEaKIMi M HaXOJUTh

11.4 KOJIMYECTBO BEIIECTBA, OOBEM M MacCy pearcHTOB
WM NPOJIYKTOB peaKuu

12 Bnanenue (3HaHHEOCHOB):
OCHOBHBIMM  METOJaMH  HAY4YHOTO  IO3HAHUS
(mabmoeHue, U3MEpPEHHE, IKCIIEPUMEHT,

12.1 MOJCIMPOBAHNE) TIPU HW3YYCHUH  BEIIECTB U
XUMHYECKUX SIBICHUI; yMeHHEe CchOopMyIupoBaTh
npoOyieMy U MPEATIOKUTh MyTH €€ pellieHus
0e3omacHON pabOThl C XMMHYECKUMHU BEIIECCTBAMH,

12.2 XUMHUYECKON ocyaoi u 1a00paTOPHBIM
00opynoBaHueM
paBHJIaMU 0€30MaCHOTO OOpaIleHH sl C BEIIECTBAMH,
UCTIONIb3YeMBIMU B TIOBCEIHEBHOM  JKH3HH,

12.3 npaBWJIaMd TIOBEJEHHS B LeENsIX cOepeskeHus

300POBbA U oxpyxca}omeﬁ HpHpOIIHOﬁ CpCabI;

NOHMMaHWE Bpena (OMacHOCTH) BO3JACHCTBUS Ha




JKABBIC  OpPraHU3Mbl  OINPEIECIEHHBIX  BELIECTB,
CcrocoOOB YMEHBUICHHUS U TPEIOTBPAIICHUS HUX

BpPEIHOT'O BO3JICUCTBHUS

13

Hannume IMMPAKTUYCCKUX HABBIKOB INIAHUPOBAHHUA U
OCYIICCTBJICHUA CJICAYIOIIUX XUMHNYCCKUX

SKCIICPUMCHTOB!

13.1

U3ydeHHEe W ONHCaHWe (PU3MYECKHX CBOWCTB
BELIECTB; O3HAKOMJIEHHE C  (U3UYECKUMU U
XUMHYECKUMHU SIBIICHUSIMU; OTIBITHI,
WJUTFOCTPUPYIOLINE MIPU3HAKU MPOTEKaHUs

XUMHUYECKUX PEAKIUI

13.2

M3y4eHHEeCIIoco00BpasieIeHIsICMece i

13.3

MOJIyY€HUE KHUCJIOpPOJa U H3Y4YEHUE €ro CBOWCTB;
MOJIyY€HUE BOJOpPOJa U H3YYEHHUE €ro CBOWCTB;
MOJIyYE€HUE YIJIEKUCIOro Ta3a W M3Y4YEHHE €ro
CBOWCTB;, TMOJy4Ye€HHWE aMMHaKa W H3y4eHUE ero

CBOMWCTB

13.4

NPUTOTOBIICHHE  PAacTBOPOB €  OMpEIeNEHHON

MAacCOBOM J0JIel paCTBOPEHHOTO BEILIECTBA

13.5

NPUMEHEHHE WHIUKATOPOB (JIAKMyca, METHIJIOpaHKa
u (¢eHondranenna) sl OMpPENSICHUS XapakTepa

CpE€abl B paCTBOPAX KUCIOT U IIeoYeH

13.6

HCCICAOBAHHUEC U OIIMCAHHEC CBOICTB HCOPraHn4eCKux
BCIICCTB PA3IINYHBIX KJIaCCOB, HN3Yy4YCHHC
BSaHMOHeﬁCTBHH KHUCJIOT C MCETalllaMHM, OKCHUIAaMH
MCTAJIII0B, pacTBOPUMBIMHA n HEPACTBOPHUMbIMHA
OCHOBAaHUSIMH, COJIAMU; ITOJTYUCHUC HCPACTBOPUMBIX
OCHOBaHHﬁ; BBITCCHCHHEC OAHOI'O METaJllla APYIr'M U3
pacTBOpPa COJIM; UCCIICAOBAHHUC aM(bOTeprIX CBOMCTB

TUAPOKCUIOB aJIFOMHUHUSA U TUHKA

13.7

pCeHICHUC DJBKCIICPUMCHTAJIBHBIX 3aa4 II0 TEMaM:
«OCHOBHBIE KJIaCCHI HCOPraHN4YCCKUX COCHHHCHHﬁ));
((3J'IGKTpOJ'II/ITI/I‘ICCKa$I JAUCCOLHNALIUA «Baxneimnme
HEMCTAJIBI MW HUX COCAUHCHUA), «Baxnermue

MCETAJlJIbl U UX COCAUHCHU )




13.8

XMMUYECKHUE OKCIEPUMEHTHI, WIUIFOCTPUPYIOIINE
NPU3HAKA TPOTEKAHHUS PEaKIUii HOHHOTO OOMeEHa,
KAUEeCTBEHHBIE pEaKUUM Ha IPUCYTCTBYIOIIUE B
BOJIHBIX PacTBOpax HOHBL: XJOpUI-, OpPOMHI-,
uoaua-, cyiabdar-, docdar-, kapOOHAT-, CHUIIHKAT-
AHHUOHBI, TUAPOKCUIA-WUOHBI, KAaTUOHBI AaMMOHMUA,
MarHus, KajbIus, aTIOMUHUS, *Kene3a (2+) u xenesa

(3+), menu (2+), uHKA

14

YmMmenue:

141

MPEACTABISITh PE3YyNIbTaThl AKCIIEPUMEHTa B (opme
BBIBOJIOB, JIOKA3aTeNbCTB, T'PaQUKOB W TaOMUIl M

BBIABIIATH OMIIMPUYCCKUEC 3aKOHOMCPHOCTU

14.2

yCTaHaBIUBAaTh CBS3U MEXy peasibHO
HAOMIOJaeMbIMU ~ XMMHUYECKUMHU  SBJICHHUSIMH U
npoueccamM, IMPOUCXOJIIIMMH B Makpo- H
MUKpPOMHpE, OOBSCHITH TNPUYUHBI MHOTr000Opasus

BEILECTB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kon IIpoBepsieMbliid/IeMeHTCOAEPKAHUSA
1 [TepBoHauaTBbHBIEXUMUYECKUECTIOHITHS
1.1 Yucteie BemectBa 1 cMecu. CriocoObl pa3iesieHus: cMecei
19 ATOMBI ¥ MOJIEKYJbl. XUMHYECKHE dJeMeHThl. CHMBOJIBI XHMHUYECKHX
' anemMeHTOB. [IpocThie U ClloKHBIE BEIIECTBA.
13 Xumuueckass (opmyna. BaneHTHOCTP aTOMOB XHMHMUYECKHX JJIEMEHTOB.
' CTeneHbOKUCICHUS
3aK0H TIOCTOSTHCTBAa cocTaBa BemecTB. (OTHOCHUTENbHAass aTOMHas Macca.
1.4 OtHocuTenbHas MOJIEKYJIsIpHAs Macca. MaccoBast 10151 XUMHYECKOTO HJIEMEHTA
B COCTMHEHUU
15 KomnuectBo BemectBa. Mosb. Monsipaass mMacca. MoJspHBI 00BEM Ta3oB.
' B3anMocBsI3b KOJMYECTBA, MACCHI M YMCIIA CTPYKTYPHBIX €IMHUIL BEIIECTBA
16 ®u3nueckue U XUMUYECKHE SIBJIICHUSA. XMMHMUYECKAsl pEakuus U €€ NPHU3HAKHU.
' 3aKOHCOXPaHEHUSIMACCHIBEMIECTB. XUMUYECKUEYPABHEHUS
5 [Tepuonnueckuii 3akoH u Ilepuoanueckas cucTeMa XUMHYECKHUX JJIEMEHTOB
H.N. MenaeneeBa. CTpoeHMEATOMOB
[Tepuonnueckuii 3akoH. [lepuoauueckas cucremMa XumMudeckux sineMentoB .M.
2.1 MengneneeBa. Ilepuoasl U rpynmbl. @U3MYECKUN CMBICI TOPSIAKOBOIO HOMEpPA,
HOMEPOB I1EpUOAA U TPYIIIbI DJIEMEHTA
Crpoenune atomoB. CocTaB aroMHbIX sjep. M3otombl. DiekTpoHsl. CTpoeHue
2.2 JNIEKTPOHHBIX 000JI0YeK aTroMOB MepBbIX 20 XUMHYECKUX JIIEMEHTOB
Ilepuonnueckoit cucremsl [[.1. Menneneesa
3aKOHOMEPHOCTHU B M3MEHEHUHU CBOMCTB XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
NEpUOJIOB, Kanus, KajblUs (paauyca aToOMOB, O3IIEKTPOOTPULIATEIHHOCTH,
2.3 METAIMYECKUX M HEMETAJUIMYECKUX CBOMCTB) © HUX COCJUHEHUNA B
COOTBETCTBMU C TMOJOXEHHEM »sieMeHToB B Ilepuonmueckoit cucreme u
CTPOEHHEM MX aTOMOB
3 CrpoeHuesenecTsa
Xumuyeckass cBsi3b. KoBaneHTHast (TONsipHasET U HEMOJIAPHAsl)  CBSI3b.
3.1 DNEeKTPOOTPULIATENILHOCTh ~ XUMUYECKUX  dyeMeHTOB.  MoHHas  CBs3b.

MerannnyeckascBs3b




3.2

Tumnel KpUCTAIMYECKUX pEHIETOK (aTOMHasi, WOHHAsA, MeETaJuIM4ecKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAUIMYECKOW PEIIETKU U BUAA

XUMHYECKON CBA3U

Baxueiine mnpeacTaBUTENM HEOPraHWYECKUX BemlecTB. Hemertamwibsl U ux

COCAMHCHU. Meranns u NXCOCANHCHNA

4.1

Knaccudukanuss ¥ HOMEHKIATypa HEOPTaHWYECKUX COCIUHCHUMN: OKCHJIOB
(coneobpazyroriue: OCHOBHBIE, KHCJIOTHBIE, am(oTepHBIC) u
HecoJieoOpa3yrolliue; OCHOBAaHUM (LIENOYM W HEpPACTBOPUMbBIE OCHOBAaHUS);
KHCJIOT  (KUCIOpOACOJep)Kamue ¥ OECKHCIOpOJIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBI€); COJIeH (CPEIHUX U KUCIIBIX)

4.2

@u3nyecKue M XMUMUYECKHME CBOMCTBA NPOCTHIX BEIIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOPa, KUCIOPOa, Cephl, a30Ta, pocdopa, yriepoa, KpeMHUS

4.3

dusnyueckrie W XUMHUYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MCTAJUIOB: JIMTHA,
HaTpus, Kajius, Marauvda n KaJlb1Iu4d, AJIFOMHHHA, Keiesa.

DIEKTPOXUMHUYECKUNPSATHATPSHKEHUMMETAIIIOB

4.4

®U3NYECKME U XMMHUYECKHE CBOWCTBA BOJOPOJHBIX COCIUHEHUW HEMETAIJIOB:

XJIOPOBOIOPO/Ia, CEPOBOIOPOIa, AMMHAKA

4.5

dusnueckue W XUMHUYECKHE CBOMCTBA OKCHIOB HemetamioB: cepol (1V, VI),
asota(ll, 1V, V), dochopa(lll, V), yraepoma(ll, 1V), xkpemuusa(lV).

HOHy‘IeHI/IeOKCI/IHOBHeMeTaIIHOB

4.6

Xumudeckue cBoiictBa okcunoB: MetawioB |A-IIIA rpymn, mmuka, memu(ll) u

xeresa(ll, 11).IToaydeHueokCHI0BMETAIIIIOB

4.7

XUMHUYECKHE CBOMCTBA OCHOBaHMM M aM(pOTEpHBIX T'MIPOKCHIOB (Ha mpuMepe
TUAPOKCUIOB  QIOMHMHMA, JKene3a, uuHKa). llomydeHueocHoBaHuii u

aM(pOTEPHBIXTHUAPOKCHIOB

4.8

OO01ue XMMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOJHOM, CEPOBOJOPOJIHOM,
CEpHHUCTOH, cepHOU, a30THOU, (ocopHOi, KpeMHUEBOH, yronbHOH. OcoObie
XUMHUYECKHE CBOMCTBA KOHUEHTPUPOBAHHOW CEPHOM M Aa30THOW KHCIOT.

HonyquI/Ie KHUCJIOT

4.9

OOue xuMudeckue cBoiicTBa cpenux coneil. [lomydenneconei

4.10

HOHy‘IeHI/Ie, CO6I/IpaHI/Ie, pacno3HaBaHrue BOAOPOAA, KHUCIOPOAAd, daMMHUAKA,

YIJICKUCIIOIO ra3a B J'Ia60paT0pI/II/I

411

HOJ'Iy‘-ICHI/IC aMMMakKa, CCpHOf/'I M a30THOM KHCIOT B MMPOMBIIIJIICHHOCTH.

OO0111ecnocoObINOTyYeHUSIMETATIIOB




4.12

I'enetnueckas CBI3b MCKAY KJIaCCaMH HCOPIraHUYICCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUEPEAKIIUU

5.1

Knaccugukamus XuMHUECKUX peakUuil M0 pa3IuyHbIM IpU3HAKAM: 110 YUCITY U
COCTaBy Y4YaCTBYIOIIMX B PEAKIHMU BELIECTB, IO TEIIOBOMY 3¢ (deKTy, 1o

W3MCEHCHHIO CTEIICHEH OKHMCICHUS XMMHUYCCKHX IICMESHTOB

5.2

TennoBoit 3G GeKT XUMUYIECKON pEaKIiy, TEPMOXUMUYECKHE YpaBHEHUS. JK30-

1 QHAOTCPMHUYCCKUC PCAKIIUH. TepMOXI/IMI/IquKI/Ie YpaBHCHUA

5.3

OKHCIIUTEIIEHOBOCCTAHOBUTEIILHEIC pCaKknum. OKUCIIHTEIN U BOCCTAaHOBHUTEIIH.
HpOHeCCBIOKI/ICJ'ICHI/IH n BOCCTAaHOBJICHHA.

DNEeKTPOHHBIN0aTaHCOKUCIUTEIbHOBOCCTAHOBUTEIbHOMpEAKINU

5.4

Teopust AIeKTPOTUTHYECKON nuccoruanuu. KaTHoHbI, aHMOHBI. DJIEKTPOJUTHI U

HEIIeKTPOJUTHI. CUITbHBIC U clTa0bIe AIEKTPOJUTHI. CTeNeHbANCCOIuaIliN

5.5

Peaknun monHoro obmeHa. YCIOBUS MPOTEKaHUS PEaKIMd MOHHOTO OOMEHa,

ITOJIHBIE U COKPAIIEHHBIE NOHHBIE YPABHEHUS PEaKLUN

XHUMHS ¥ OKpyXaronjasicpeaa

6.1

BemiectBa m marepuanbl B TOBCEIHEBHOM KU3HU 4esloBeka. be3zomacHoe
WCIIOJIb30BAHUE BEIIECTB M XMMHUYECKHX pPEaKIUid B JIa0OpaTopuu H OBITY.

HepBaﬂHOMOH_[BHpI/IXI/IMI/I‘ICCKI/IXO}KOFaX H OTPABJICHHUAX

6.2

XUMHYECKOe 3arpsi3HEHHE OKpyXKaromiel cpeabl  (KHCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE MOYBBI, BO3JyXa W BOJOEMOB), CIOCOOBI €ro MperOoTBPALICHHS
[Ipenenbras gomyctumas koHreHTpamus BemiectB (ITJK). Posp xumum B
pELIeHUH JKOJIOTMYECKUX MpobieM. YcuieHwe mnapHUKoBoro sddekra,

Paspymi€HUE 030HOBOI'0 CJI0OsA

6.3

[Ipumenenue cepsl, a3ora, Gocdopa, yriepoaa, KpEeMHHSI U MUX COCIAUHCHHH B
OBITY, MEIUIIMHE, MPOMBINUICHHOCTH W CEJIBbCKOM Xo3siicTBe. [IpumeHeHue
METAJIOB M CIJIaBOB (CTalb, YYr'yH, AIOPATIOMUHUN, OpoH3a) B OBITY H
NPOMBIIIJICHHOCTH MX coenHeHMH. [IoHATHE 0 KOPPO3HH METAJUIOB, OCHOBHBIC

CIIOCOOBI 3allIMTBI UX OT KOPPO3UHU

6.4

[IpupoHbIE MCTOYHUKU YIJIEBOAOPOAOB (Yrojib, MPHUPOJIHBIA Ta3, He(PTh),

MPOIYKTHI X TepepaboTKu (OEH3HH), UX POJb B OBITY M MIPOMBIIIIEHHOCTH

6.5

HepBOHa‘IaIIBHLIe MOHATUSA 00 OPraHNYCCKUX BCHICCTBAX KaK O COCIUMHCHUAX
yriaepoaa (MeTaH, 9TaH, 9TUJICH, alCTWJICH, 5TaHOJI, TJIMICPUH, YKCYCHAA KI/ICJ'IOTa).
[ToHsTHE O OMOJIOTMYECKH BaXKHBIX BCIICCTBAX: KUPAX, 6CJ'IKaX, YIIICBOAAX — U UX

POJIA B ’KU3HHU YCJIOBCKA




7 Pacuérsr:
7.1 o(GopPMyIaMXUMUIECKUXCOCTUHECHUN
7.2 Macchbl (MaccoBOi) J10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 HOXUMHYECKUMYPAaBHEHHSIM




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. Xumust: 8-i kiacc: 6a30BbIi ypOoBeHb: yUeOHUK; 5-€ u3ianue, nepepadboTaHHOe
IMa6puensn O.C., Octpoymon W.I'., CnaakoB C.A. AKuioHepHOE 00IIECTBO
«3narenscrBo «lIpocsemenue»

2. Xumusi: 9-it knacc: 6a30Bblil ypoBeHb: YUeOHUK; S-€ u3ianue, nepepadoTaHHOe
INa6puensn O.C., Octpoymon N.I'., CnagkoB C.A. AKIIMOHEpHOE OOIIECTBO
«M3parenscTBO «IIpocBenienne»

3. Xumus 8 kiacc: 6a30BbIi YpOBEHb: yUeOHUK; 4 -€ U3jaHuE, IepepaboTaHHOe
H.E.Ky3unenosa, U.M.TuroBa, H.H.I'apa. U3narensckuii nentp «BeHrana —
I'pad»

4. Xumus 9 kimacc: 6a30BbIN ypOBEeHB: yUeOHUK; 9 -€ n3aaHue, nepepadboTaHHOe

H.E.Ky3unenosa, U.M.TuroBa, H.H.I'apa. U3narensckuii nentp «BeHrana —

I'pad»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1. l'apmun, A. O0mas 1 HeopraHudeckas XMMHUs B CXeMaX, PUCYHKaX, TaOJInIax,
XUMHUYECKUX peaknusax: YueoHnoe nmocoodue / A. 'apmun. - CI16.: ITutep, 2013.
2. Jarinexo B.M. Kak Hay4ynTh IIKOJBHUKOB PEMIATH 33Ja41 I10 OPraHUYECKON
xumuu. — M.: [Ipocsemenne, 2012.
3. 3abpoauna P.U., Conosenkas JI.A. KauecTBeHHbIE 3a/1aun B OPraHUYECKON

xumuu. — benropon, 2012.



4. KaBepuna A.A u nip. EI'D-2018. Xumus. Kypc camonoarotosku. TexHonorus
pemenns 3ananuid. [Ipocsemenne, 2018

5.Ky3bmenko H.E. Epémun B.B., [Tonkos B.A. Xumus 11 MKOJIbHUKOB CTAPIINX
KJ1accoB 1 nocrynaronux B By3sl.M.: JIpoda,2019

6.Ilak M. Anroputmsl B 00yuenuu xumuu. — M.: [Ipocsemenune, 2020.
7.1Ipotacos II.H., IlutoBuu N.K. Metoauka pemieHus: pacueTHbIX 3a]1a4 110
xumun. — M.: [Ipocsemienue, 2021.

8.Pomanosckas B.K. Pemenue 3anau. — C-IlerepOypr, 2012.

9.Ceepasora, H.JI. O6mias u HeopraHuueckasi XUMUsi: SKCIIEPUMEHTaIbHbIE
3a1auu 1 ynpaxkHeHnus: Yuebnoe nmocooue / H.Jl. Ceepanosa. - CII6.: JIans, 2023
10.Toncronyxunckasa C.b. «O3anauennas xumusa». [Iporpamma
JIOTIOTHUTENbHOTO 00pa3zoBanus. 8-11 kiaccel. M3natenbekuit oM 1 ceHTAOPS.
Kypnan «Xumust». NeNe 4,7 3a 2010 roxa. http://1september.ru/
11.1Ly6epommnep, O.H. O6mias u HeopraHuueckasi XMMHUS: SKCIIEPUMEHTAIbHbBIC
3aauu U ynpaxHenus: Yueonoe nocobue / O.H. Lly6epoumnnep. - CIIO.: Jlans,
2023

12 .Iupmmna H.B. Xumusi: npoekTHas AesATeIbHOCTh. — Bonarorpaa: «Y4urens,
2023.

13.Irpemmep I'.M., Xoxmor A.U. MeTtoauka pacuyeTHBIX 3a7a4 110 XuMuH 8-11

kiaccoB. — M.: [Ipocsemenne, 2011.



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

«Enmunas xomeknus mudpoBbix 00pa3oBaTesIbHBIX pecypcoBy - http://school-
collektion.edu/ru

«DenepanbHbI HHCTUTYT MEJarorHuecKux u3MepeHuin» - http://www.fipi.ru
«DenmepaibHblii  1IEHTp WH(DOPMAIMOHHBIX  00pA30BaTENIbHBIX  PECYpCcoOB» -
http://fcior.edu.ru

https://proshkolu.info —«3ekrpoHHOE MEPHOIMUECKOE U3TAHHEY

college.ru - pazaen "OTkpbITOro Kosutemxka' no xumuu. On-line tectupoBanue
(HeoOXxoMMMa perucTparys).



http://school-collektion.edu/ru
http://school-collektion.edu/ru
http://www.fipi.ru/
https://proshkolu.info/
http://college.ru/chemistry/



