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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSA
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBEe (QeaepanbHOl pabodeil mporpaMMbl
BOCIIUTAHUS U C YUETOM KOHIEMIIMY MPENnoJaBaHusl y4eOHOro rnmpeaMera « XUMus»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEICTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMETHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEeMYIO
MOCJICIOBATEIBHOCTh ~ M3YYEHUS XUMHUM C  Y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
porpaMMbl Ha YPOBHE OCHOBHOT'O 0011ero oOpa3oBaHuA, a Takke TpeOOBaHMM K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHMEe XUMHUH CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromerocsi, ero MnpeACcTaBICHU O MaTepUaIbHOM E€IMHCTBE MHUPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTUYECKON 6€30MacHOCTH, MTPOOIIEM 3IPaBOOXPAHCHHS.

N3yuyenne xumuu:

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

BHOCHUT BKJaJ B (DOPMHUPOBAHME MBIILIICHUS U TBOPYECKUX CIIOCOOHOCTEM
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3IJIs/1a HA €UHCTBO MPUPOBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B JOPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXcs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HAHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIA]l B DKOJIOTUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 0OIIero oOpa3oBaHMsl OPUEHTUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coAep:kaHHUs MPOTpaMMbl MO XUMHHU C(HOPMUpPOBAHA HAa OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUI Ha OCHOBE TEOPETHUYECKHUX IMPEJACTABICHUIM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

— Ilepnonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeACTaBICHUN 00 DIIEKTPOJIUTHUECKON JIUCCOIMAIMU BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyroMy, BBINONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTUYECKOIO NMPUMEHEHUS U MOIYyYCHHS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEJICTABICHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM NO3HaHMs B Hayke. M3ydeHue XUMHU MOPOUCXOAHUT C MPHUBICUCHHEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxKaroumi MHpy,
«buonorus. 5—7 xknmacce» u «duznka. 7 Kmacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHUYECKOW HAYKU KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIbHOCTH YEJIOBeKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TMOJOKCHUH,
JOCTYMHBIX O00O0OIIEHNA MHPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKH, B



NpUOOIIEHMM K HAyYHbIM METOAaM I[IO3HAHMS MpPU H3YYEHUM BEIIECTB U
XUMHYECKUX peakluii, B ((OPMUPOBAHUU U PA3BUTHUU MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
NEeSATENbHOCTH, OCBOEHUMU TIpaBWJI Oe30MacHOro oOpanieHus ¢ BEUIECTBAaMU B
[IOBCETHEBHOM KU3HU.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENI TaKHUe LIEH, KaK:

— (opmMupoBaHHE MHTEIUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30oBaHUI0, COTPYAHUYECTBY, CAMOCTOATEIbHOMY MPUHATUIO pEUICHUH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] Ha  CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TO03HAaHMSI, (GOPMHUPYIOINIMM MOTHBAIMIO U Pa3BUTHE CHOCOOHOCTEH K
XUMUU;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OTbITAa Pa3HOOOpPA3HOM MEATETHLHOCTH, IMO3HAHUSA W CaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIONINX YHUBEpPCAJIbHOE 3HAUCHUE MJIA
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— (¢opMmupoBaHue oOme (QYHKIMOHAIBHOM U E€CTECTBEHHO-HAay4HOIl
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBACHATh M OLIEHHWBATH SIBJICHUS
OKPY’KaloIllEro MHUpa, WCIOJIb3Ys 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYEHHUH
XHUMUH, TPUMEHATh HMX IpPH pEIIeHHH MpoOJieM B IOBCEAHEBHOM JKU3HM U
TPYZOBOU AEATEIBHOCTH;

— (QopmupoBaHue y 0O0ydYaroIIUXCS TYMaHMCTUYECKUX OTHOIIECHUH,
NOHUMAHUSl LEHHOCTM XMMMYECKUX 3HAHUU i1 BBIPAaOOTKH 3KOJOTHYECKH
11eJIeCO00Pa3HOro TOBEJAEHUS B OBITY W TPYIOBOW JAEATEIBHOCTH B LEJAX
COXpaHEHUS CBOETO 3/10POBbsI U OKPYXKaroIIe MPUPOIHOM cpeabl;

—pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIOCOOHOCTEM K CaMOKOHTPOJIO U
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4MCIO YacoB, OTBEACHHBIX JMJI HM3YyYEHUS XUMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YeJIOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJICKYJIbI. XUMHUYECKHE »dJeMeHThl. CHMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTeNbHAsT MOJIEKYJISIpHAasi Macca. MaccoBas J0JIsl XUMHUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkrue U XUMUYECKHUE SBJICHHS. XUMHUUYECKasi peakius U e€ Mpu3HaKH.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOpanieHus: ¢ J1abopaTopHbBIM 00OpPYIOBAaHUEM, U3YUYEHHUE U OIHMCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHOM TPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCIIOTOW) SIBICHUH, HaOJI0ICHUE H
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pactBopoM cos meau (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHWS MAacChl, CO3/IaHUE MOJEJIEN MOJIEKYII
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BemecTBo. HaxokaeHue kucinopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. Ilpumenenne kuciopoaa. CrocoObl



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

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKUuu. TOIUIMBO: yroiabp W METaH. 3arpsA3HEHHE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u comnu.

Monsipabiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

dusnueckue CcBoWcTBa BOAbl. Bojga kak pactBoputenb.  PacTBOpBLI
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU YesnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HeconeoOpasyromue. Homenknarypa okcuaoB. ®Pusznueckue M XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losrydenre ocHOBaHUM.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dusznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

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

I'eneTnyeckas cBA3b MEXKIY KJIacCaMU HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aHUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIOBHS BO3HHKHOBEHHUS W
MpeKpamennss ropeHus (mokapa), O3HAKOMJICHHME C o00pa3laMyd OKCHUIOB H
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOXKHO HCIOJI30BaHUE BHJICOMATEPHAIOB), HAOIMIOACHHE OOPA3I[OB BEIICCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HaTprieM ©  KaibleM) (BO3MOXHO  KCIOJIb30BAaHUE BUJEOMATEpPUAIIOB),



UCCJEeI0BaHUE O0pa3loB HEOPraHMYECKUX BEIIECTB pa3IMYHBIX KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeTaJIaMH, pPEakUud HEUTpaau3aluy, IOJyYECHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHME OJHOIO0 MeETajula JPYTMM M3 PacTBOPA COJIH, PEIICHHE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. U. MengeaeeBa. CTpoeHue aTomMoB. XHMHUYECKAS] CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHThI, KOTOPbIe 00pa3yroT aMm(pOTEPHBIE OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u rpynnbl. DuU3nUEeCKUil CMBICT TOPSIKOBOTO HOMEpPAa, HOMEPOB TNEepUoJa U
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. Menneneea. XapakTepucTHKa XUMHUYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue I[lepuoanueckoro 3akoHa u [lepuoauueckoit CUCTEMbI XUMUUECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
rpaXkJIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKILIHH.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIIMXCS CUCTEMHBIMU JJIs1 OTJIEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE TOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIAHEThI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJBI XUMHYECKOW CBSI3H. THIIBI KPUCTAIIIUYECKHUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMUYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSA3b HEOPTAHUYECKHUX BEILIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi MO0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. [lonstue o karanuse. [loraTue o xumuueckom paBHoBecun. DakTopsl,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUU C  HCHOJIB30BAHHEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBsa3u. Crenens auccoruanuu. CUiabHbIE U C1a0ble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconmanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [IoHsATHE O TMAPOIN3E COJEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHUCTBUS pPa3IUYHBIX (PAKTOPOB, HCCICIOBAHUE DIICKTPOIPOBOIHOCTH
pacTBOpOB BENIECTB, IMpollecca JUCCOIMALMM KHUCIOT, IIEJIoYed U CcoJiel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BbIJCICHHUE Ta3za, oOpa3oBaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C TIOMOIIBK0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTasibl 1 MX COeIMHEHUS

OO6mast xapakrtepucTuka TanoreHoB. (OCOOCHHOCTHM CTPOCHUS aATOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOJECTBUE € METAJJIAaMH, HEMETAUIAMH, IIeJiodaMH). XJIOPOBOJIOPO/I.
ComnsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydyeHHE, NpuMeHeHue. 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 W (HU3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMUYecKkre cBoMcTBa. OKCHIBI Cephbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHJIOB.
CepHas kmciora, (uU3HUecCKMe © XHMHYCCKHE CBOWCTBA (00mME Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Iprumenenune cepHoil KUCI0Thl. COM CEPHOUM KUCIIOThI, KAUECTBEHHAS PEAKLIUS Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mass xapakrepuctuka 31aeMeHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHHUS. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
¢usnueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
dbu3nYecKre U XMMHUYECKUEe CBOMCTBA, MojlyueHue u npuMmeHenue. Coam aMMOHMS,
ux (pU3nyYecKre U XMMUYECKUE CBOMCTBa, MpuMeHeHune. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3NMYECKUe U XUMHUYECKUE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopenuii. XUMUYECKOe 3arpsi3HEHUE OKPYXKalollel cpefibl COETUHEHUSIMH a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MOYBbl M BoAo&éMOB). docdop,
ajtoTponHeie Moaudukanuu (Gochopa, GuUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u dochopHas kuciora, Gu3ndecKue U XUMUUECKHUE CBOMCTRA,
nonyuenue. Mcnonb3zoBanue ¢pochaTroB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJEepoj,  aJuIOTPOITHBIE
Monu(UKalMK, pPACIPOCTPAaHEHHE B TMpuUpoJe, (U3MUECKHEe W XUMHYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B mpupozae. Okcuibl yriepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r17100aJbHOTO MOTEIJICHUS KIMMAaTa, TapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHATHUSI 00 OPTAaHUYECKUX BEIECTBAX KAK O COSAMHEHUSIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TepepaboTku (OC€H3MH), WX POJIb B OBITY M MPOMBINIJICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KUPaX, OENKaX, yriIeBoJax — U UX
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHHE U
npuMmeHerne. CoenuHeHHs KpeMHHS B mpupojae. OOmmue mnpeacraBieHus 00
okcune kpemuus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [IpoOneMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTEIBHBIX MATEPUATIOB B IOBCEIHEBHOM )KU3HM.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHWsI, OMBITHI, OTpakaromue (U3NYECKUE U XUMHUUYECKHE CBOICTBa
rajjoreHoB M WX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTepraoB), HaOIIOICHUE TIpoIiecca OOYTJIMBaHUS caxapa Ioj JeHCTBUEM
KOHILICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMicTBamMu azora, ¢ochopa M UX COCAMHEHUU (BO3MOXKHO HCIIOIH30BaAHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTasza, MoJydyeHue, cOOUpaHue, paclio3HaBaHHE U HU3yUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 o treme «BakHeHIne HeMeTaJUIbl U UX COETUHEHU)).

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenneneeBa U cTpoeHHs: aToMOB. CTpoeHHe MeTalioB. MeTajinueckas CBsI3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DNEKTPOXUMHUYECKUA  Psf
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crocoObl Toy4yeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3aluThl UX OT Koppo3uu. CraBbl (CTallb, YYTyH, JIOPaTIOMUHUMH,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



TUAPOKCHUABI HATpus MW Kanus. [IpumMeHeHue MIeNOYHBIX METaljJo0B M UX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupoae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxkHelmue coeauHeHuss Kaublus (OKCHUJ, THUIPOKCHI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHbIE CBOMCTBA OKCHJIA M TUIIPOKCU]IA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA ee3a. OKCUIbI, THAPOKCUIBLI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpPUS C BOAOW (BO3MOYKHO HCIIOJIb30BAHUE BHJIEOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xene3a (1), meau (1), HaOIIOACHKME U OMKMCAHUE MPOILECCOB OKPAIMBAHHUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 o TeMe «BaxHelmue
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHUE OKpY’Kawlled cpeabl (MpeaenbHas AOoMycTUMas
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

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

Mexcnpeomemunle ceéa3u



Peanuzanmss MeXIpEAMETHBIX CBS3CH MPU HM3YUYCHWH XWMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMUX E€CTECTBEHHO-HAYyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYUYHBIC IMOHATHS: HAy4YHBIM (DakT, TUMoTe3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAs
pemérka, CIUIaBbl, (PU3MYECKHE BEIWYUHBI, CAMHHUIIBI U3MEPCHHS, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, npIxaHue, Ouocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC MOPOIHI,
NIOJIC3HBIC NCKOIIaeMbIE, TOILJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
o0Opa3oBaHusl JOCTUTAIOTCA B XOJ€ OOyYeHHS XMMUU B €IMHCTBE YYEOHOU H
BOCIIUTATEJIBHON JE€ATEIBHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUMCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlIecTBe TMpaBUJaMHU U HOpPMaMHU TMOBEJIEHUS M CIHOCOOCTBYIOT MpoleccaM
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMAIIM3AIUU O0yUarOIINXCS.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPaXalOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX LEHHOCTHBIX OPHUEHTAIUHA U
paclIMpEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1)maTpMoTH4eCKOro BOCIMTAHUSA

LEHHOCTHOT'O OTHOILIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAyKUM B IKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEIOBbIX JOCTUXKEHUSAX W OTKPBITHUSX MHPOBOM M OTEYECTBEHHOW XHMMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBA;

2)rpaskaIaHCKOro BOCIIUTAHUSA

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM,  TBOPYECKOM W JAPYrMX  BHJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpOIECCe JTOW Yy4eOHOM JesATEeIbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHI OCTYIIKOB;

3)IIeHHOCTH HAYYHOT O MO3HAHUS:

MHUPOBO33PEHUYECKHAE IPEACTABICHNUS O BEIIECTBE M XUMHUUYECKOM pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH U COCTABIISIOLIHE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHS MPUPOABI, B3aUMOCBA3AX YEIOBEKA C
MNPUPOJTHOM CPEIOi, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTE;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Y4yeOHBIMU TEKCTaMH, CIPABOYHOU



JTUTEpaTypor, JOCTYIMHBIMA TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K caMOOOpa3OBaHUIO, TMPOCKTHOM U HUCCIEIOBATEIBCKOM
JEATeNIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOy4YeHHS B
JIaTbHEUIIIEM;

4)¢opMupoOBaHKS KYJIbTYPHI 310POBbS

OCO3HAHUE IIEHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 KU3HU, OCO3HAHHE TMOCJIEACTBUU U
HETPUSATHE BPEIHBIX MPUBBIYCK (YIIOTPEOJICHUSI aTKOTOJIsI, HAPKOTUKOB, KYpEeHHs),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5)TpyaoBOro BOCIMTAHMS:

WHTEpEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuil u Tpyaa pa3indyHOro poja,
yBOXEHUE K TPYAYy M pe3yibTaTaM TPYAOBON IEATEIbHOCTH, B TOM YHCJE Ha
OCHOBE TIPUMEHEHMS TNPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHUBUIYaJTbHON TPACKTOPUHU MPOJOJDKCHUST 00pa3oBaHUs ¢ yU4ETOM JIMUHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XMMUHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCIEeIHON Mpo¢decCHOHANIBHON NESITEIbHOCTH U Pa3BUTUS HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6)3K0J10rH4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUs, MOHMMAaHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOKAIOLIKX 3I0POBBIO U JKU3HHU JIIOAEH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEeM M IMyTel UX PELICHHs] MOCPEICTBOM METOJIOB XUMUHU,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAThCA UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbBTATHBI

B cocraBe MeTanmpeaMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupOBaHUS MHPOBO33pEHHUS OOIICHAYYHbIE TOHATHS (3aKOH, TEOpHs,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U IPYTOE.), KOTOpPbIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeIMeTaX M MO3BOJSIOT Ha
OCHOBE 3HAHWHU U3 3TUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEpCAIbHbIEC YueOHbIE NEUCTBUS (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3oBble JJornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DAKTOB U SIBJICHUI, BEHIOMPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOJIBI M 3aKITFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI D3JIEMEHTa), XUMHUYeckas (opMysia W ypaBHEHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISIBJISTH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE HCIOJIb30BAaTh IMOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakXKe B KaueCTBE OCHOBBI MJisi (DOPMUPOBAHUS THUIIOTE3bI 10
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 PE3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIATh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4yHO-TIONYJISIpHAST  JUTEpaTypa XUMHUYECKOTO COAEPKAHMS, CIPABOYHBIE
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpPMAIMM W COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAMMBIX [JIsl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTHUMANIbHYIO (DOpMY MpeACTaBIeHUs] UHPOpMALUU U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIEI0BATENbCKON JIESATENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIBHO BBITIOJIHEHHSI MIPE/IIOKEHHOM 3a1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
nabopaTopHOM pabOTHI O UCCIEOBAHUIO CBOWCTB BEIIECTB, YHIEOHOTO MTPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3unui (00CyXJIeHHs, OOMEH MHEHUSIMH, «MO3TOBBIC IITYPMBbI», KOOPIUHAIIHS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOJIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JCUCTBUM MPU BBINOJHEHUM 3aJaHUM C Y4ETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PE3YJbTATOB IO OCBOEHUIO 00s3aTEIBHOIO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHUIO HOBOTO  3HAHHUS, €ro HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PpACKpBIBaTh CMBICII OCHOBHBIX XUMHYECKHX TOHSATHN: aToM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JOJIsl XUMUYECKOT0 JIEMEHTa B COSAMHEHUU, MOJIIPHBIA O0BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEAKIINH, TEII0BON A (EKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBas JOJisI BEIIEeCTBa
(poI1eHTHAsI KOHIIEHTpAIHsI) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmogmueckoro 3akona J[. WM. Menaeneena:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXpPAHEHHSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH W XapakTepu3oBaTh TaOmmuHyto (opmy Ileproamaeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepuoguyeckas cucrtemMa XuMmudeckux djemernToB [J[. .
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIacCU(HUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHMYECKUE BEIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOLINX 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 JOJI0 XUMHUYECKOro »djeMeHTa 1o ¢dopmyie
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIo,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3€M — NI M3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh  NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYyJOBaHMEM, a TakXKe TMpaBuUiaM oOOpalleHus C
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOJAa U KHCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OMNPEAECIEHHON MACCOBOM J0JI€ pacCTBOPEHHOIO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

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

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHUS, XUMUYECKasl peakius, XUMUYecKasi CBs3b, TEIIOBOM 3P (deKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEAeIbHO IOMyCTUMAas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEATh BAJICHTHOCTh U CTETIEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XMUMHUYECKOW (Qopmyre, XxapakTep Cpeabl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepuonuyeckoil CUCTEMbI XUMUYECKUX DJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHUYECKHX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
npeaenax MallblX MEPUOJ0B U IIABHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOmME W Ccrenu(puuecKkrue XUMHUYECKHUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KUCIIOT,
LIETIOYEN U COJIEN, TIOJIHBIE U COKPAIEHHBIE YPABHEHHUS PEAKIIUN NOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIlHii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCMHEHHsI, MACCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMU TIO BBITIOJHEHUIO
1a00paTOPHBIX XWMHYECKUX ONBITOB IO TONYyYEHUIO U COOMPAHUIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMICCTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OpPOMH/I-,
noaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, THIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEILHON AESTEIBbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBISIBIICHUE
NPUYHUHHO-CIICJICTBEHHBIX CBSI3€M — [JI1 M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaunyecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoJbHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bceero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Pasznea 1.IlepBoHavanibHble XUMHYECKHE MIOHATHSA
bu6moteka [IOK
https://m.edsoo0.ru/7f41837c
XuMusg — BakHas 00J1acTh
JlaTunk TeMIiepaTypsl
€CTECTBO3HAHUS U .
11 . 5) 2 IUTATUHOBBIN, TEPMOMETD,
MPAKTUYECKOU IeATeITbHOCTH
anekTpudeckas mmTka. [Ipudop
YyeJoBeKa
JUTSL OTIBITOB C DJICK-TPUUECKUM
TOKOM. Bechl 371eKTpOHHBIE.
bu6moreka [IOK
https://m.edsoo.ru/7f41837¢c
BemectBa 1 xuMuyeckue
12 15 1 JlaTuunk TeMriepaTypsl
peakuu .
IUIATHHOBBIH, JATYHK
TEeMIIepaTypbl TEPMOIIAPHBII
Hroro mo pazgeny 20
Paznen 2.BakHeiilnme npeacTaBUTE I HEOPraHUYECKUX BellleCTB
bubmuoreka [JOK
21 Bosnyx. Kucnopon. Ilonsarue 6 https://m.edsoo.ru/7f41837c
' 00 okcHaax [Tpubop st onipeneneHus
COCTaBa BO3/1yXa
99 Bonopon.Ilonsitue o kucnorax 8 1 bu6mmoreka [JOK
' U COJISAX https://m.edsoo.ru/7f41837c
2.3 Bona. PactBopsl. [lonsitue 06 5 1 1 bu6mmoreka [JOK



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

OCHOBAHUAX https://m.edsoo.ru/7f41837c
JlaTuuk TemIiepaTypsl

1aTuHOBEIN. Lndposoit
Mukpockor. [aruuk pH,
J103aTOp 00bEMA JKUJIKOCTH,
OropeTka, JaT4uK JIaBJICHUS,
MarHUTHAas MeIIaiaKa

24 OCHOBHBIE KJTaCCHI 11 1 1 bubmmoreka [{OK
' HEOPTraHUYECKUX COETUHEHUM https://m.edso0.ru/7f41837¢
Hroro mo pazueny 30

Pasznea 3.1lepuoanuecknii 3axkoH u [lepuoanueckas cucrema xummnueckux 3jaemMeHToB /I, U. MenaeneeBa. CTpoenne aToMoB.
Xumnueckas cBs3b. OKHCINTEILHO-BOCCTAHOBUTEJIbHBIE Pe€aknumn

[Tepuonnueckuii 3aKOH U
31 [Tepuoanueckas cucrema 5 bubnuoreka [JOK
XUMHUYECKnX djeMeHToB J1. 1. https://m.edso00.ru/7f41837¢
MenneneeBa. CTpoeHue aroma
XuMHYecKas CB3b. Bu6morexa [IOK
32 Oxucarenbio- 8 L https://m.edso0.ru/7f41837¢
BOCCTaHOBHTEJIbHBIE PEAKITUN
bu6mmoreka [JOK
Hroro o paspexry 15 https://m.edsoo.ru/7f41837¢
PezepBHOe Bpems 3 bubmorera [JOK
https://m.edsoo.ru/7f41837¢
OBILIEE KOJIMYECTBO YACOB I1O 68 4 5
I[TPOT'PAMME



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

9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne /it HanmeHoBaHMe pa3je/ioB U TeM Kourponsmse | Tpakruuecie (uu¢pposrIe)
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pa3nes 1.BemecTBO U XMMHYecKHe peaKkHu
bubmmoreka [{OK
https://m.edsoo.ru/7f41a636
. [Tpubop mst
11 [ToBTOpEeHMe U yriuyoaeHue 3HaHUH 5 1 e —
OCHOBHBIX Pa3/eNIOB Kypca 8 Kkiacca
3aBUCUMOCTH CKOPOCTH
XUMHYECKOW peaKkIuu OT
YCJIOBUI
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuoreka [IOK
peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJUTHYECKAS] JUCCOIUALIHS. 8 1 1 bubnuoreka [JOK
XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edso0.ru/7f41a636
Hroro mo pazgeny 17
Paznen 2.HemeTasIbl M UX cOeANHEHUS
bubmuoreka [JOK
https://m.edsoo.ru/7f41a636
Anmnapat ajis
51 OO01as XxapakTepUCTUKa XUMUYECKHX 4 1 MIPOBEACHUS XUMHUYECKUX

anemeHToB VIIA-rpynmnsl. [anorens

nporeccoB (AITXP).
JlaT4uK XJIOpUA-HOHOB.
JlaTunk
JIEKTPOIIPOBOJIHOCTH.



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

[TpuGop mist momy4eHus
ra30B WJIH armapaT

Kumnmna
OO61ast XxapakTepuCTUKAa XUMHUYECKUX
2.2 anemeHToB VIA-rpymmel. Cepa u eé 6 bubmmorera [JOK
' PYHHEL T-€P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO6mast xapakTepUCTHKAa XUMUYECKUX
2.3 anemeHToB VA-rpymmsl. A30T, hocdop u ux 7 bubmmorera [JOK
' PR ’ P https://m.eds00.ru/7f41a636
COCTMHEHUS
OO6mrast XxapaKTepUCTHKAa XUMUUYECKHUX
2.4 sneMeHToB |V A-rpymmel. Yraepod u 8 bubmorexa LOK
' . PYITHIBL. P https://m.edso0.ru/7f41a636
KPEMHUH ¥ X COCTUHCHHS
Hroro mo pazueny 25
Pa3znen 3.Metajuuibl M1 MX COeAMHEHUS
bu6mmoreka [IOK
3.1 OO6mue CBOMCTBA METAIIOB 4
- https://m.edsoo.ru/7f41a636
bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636
Jatauk
. 3JIEKTPOTIPOBOTHOCTH,
3.2 Baxxneimne MeTajuIbl 1 UX COSIUHEHUS 16
MarHuTHas MeIlalika,
npuOOp VI MOTYICHUS
ra3oB WJIM ammnapar
Kunmna
Hroro no pazgeny 20
Pa3nen 4. XuMust 1 OKpyxkaromas cpega
4.1 BemiectBa 1 MmaTepuansl B )KM3HU YeJIOBEKa 3 bubnuoreka [JOK



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

Wroro mo pazueny 3
PesepBHOE Bpemsa 3 bubnmorexa LOK

P p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10O ITPOI'PAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue A op
n/n Bcero H3ydeHusi | oOpa3oBaTejbHbIE
padoTsbI padoThI
pecypchl
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 bubmmoreka [{OK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
bu6moreka [IOK
https://m.edsoo.ru/ff0d227e
JlaTunk TemriepaTypsl
2 [TonsTHE O METOAAX TIO3HAHMS B XUMUHU 1 TUTATHHOBBIHN, TEPMOMETD,
AIIEKTpUYECKast ITUTKA.
[TpuGop 11t ONIBITOB C
AIIEKTPUUYECKUM TOKOM
[Ipaktrueckas padota Ne 1 «IIpaBumma
3 paboTHI B TaOOPATOPUH U TTPUEMBI 1 bubnuoreka [JOK
oOpareHus ¢ 1a60paTOpHBIM https://m.edsoo.ru/ff0d23dc
00opynoBaHUEM
bu6mmoreka [JOK
https://m.edsoo.ru/ff0d26ca
Uucrele BemecTBa U cMecu. CriocoOsl
4 . 1 [Tpubop st
pasznenenus cmeceit
OTpe/eNIeHUs] COCTaBa
BO3lyXa
[IpakTuueckast pabora Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 bubmnorexa [IOK
. p p https://m.edsoo.ru/ff0d28c8
OUYHCTKU TTOBAPEHHOU COJIH)»
6 ATOMBI 1 MOJIEKYJIBI 1 bubnuorexa [IOK



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/ff0d2a6¢c

7 XUMUYECKHUE FIEMEHTHI. 3HAKH bubmuoreka [JOK
(CUMBOJIBI) XUMUYECKUX IEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie u cI0XHBIC BENIECTBA brbmmorexa [OK
https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE brommorexa LOK
https://m.edsoo.ru/ff0d2d50
3aK0H ITOCTOSIHCTBA COCTaBa BEIIECTB. bubmmoreka [{OK
10 Xumunueckas popmyina. BaneHTHOCTh https://m.edsoo.ru/ff0d2eae
aTOMOB XHMHYECKHUX AJIICMEHTOB Becrl anexTpoHHbBIC
11 OTHOCHUTENBHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XHMAYECKOTO bu6moreka [IOK
3JIEMEHTA B COCTUHEHUN https://m.edsoo.ru/ff0d350c
13 KoaunuectBo BemecrBa. MoJib. bubmuorexa [JOK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 dOu3nvecKue U XUMUYECKHE SBIICHUS. bubmuorexa [JOK
XuMHUUecKas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haku U ycioBUs NPOTEKaHUS bubnuoreka [JOK
15 .
XUMHUUYECKUX PeaKInil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs1 MacChl BELIECTB. bubnunoreka [JOK
XUMHUYECKUE YPAaBHEHHUS https://m.edsoo.ru/ff0d3b88
BrrunciaeHust KoaudecTBa, MacChl
17 BEIIECTBA 0 YPAaBHEHUSIM XUMUYECKUX bubmmorexa [IOK
. https://m.edsoo.ru/ff0d5708
peakuuit
Knaccugukanus XuMHUUECKIX peakLui bubnuoreka [IOK
18 (coenuHeHMs, pa3IoKEeHHUS, https://m.edsoo.ru/ff0d3f34

3aMeleHus, oOMeHa)

JlaTumk Temmeparypbl



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
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

1aTuHOBBINA. Ludposoii

MUKPOCKOTI
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O000IICHIE 1 bubmmorera [JOK
' . https://m.edsoo.ru/ff0d40c4
CUCTEMAaTH3aIUs 3HAHUH
20 KonTtponesHas padota Nel mo teme bubmorexa [IOK
«BeniecTBa 1 XMMUYECKHE PEAKLIAI) https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. Cocras
21 Bo3ayxa. Kuciaopom — amemMeHT u bubmmorera [JOK
yxa. p https://m.edsoo.ru/ff0d448e
npocroe BemecTBo. O30H
duszndeckne ¥ XUMHYIECCKIE CBOMCTBA
22 KHCTI0opo/ia (peakiui OKUCIIEHUS bubamorera LOK
poJia {peaKi ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 006 oxcuaax
CriocoOpl MOTy4eHHST KUCIIOPOa B
23 71a00paTOPHH U IIPOMBIIIICHHOCTH bubmorera [IOK
partop P ’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TennoBoii 3 HexT XuMuIecKou
24 peaKkuuu, MOHITHE O bubnuoreka [JOK
TEPMOXMMHUYECKOM YPABHEHHUH, FK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUYCCKHUX PEAKITUIX
Tonnuso (HedTh, Yroiab U METaH).
25 3arpsi3sHeHue BO3yXa, CIIOCOOBI €T0 Bubmorexa OK
P yxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAILICHUS
[IpakTrueckas pabota Ne 3 o Teme
26 «[Tonyuenne u coOupanue KUCIOPoaa bubmnorexa [IOK
ya . p poaa, https://m.edsoo.ru/ff0d4ae2
W3YYEHUE ero CBOMCTBY
97 Bonopon — anemMeHT u npocroe bubnuoreka [IOK

BemecTBo. HaxoxxaeHue B npupoae

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
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
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28 duznyecKkre 1 XMMUYeCKHue CBOMCTBA bubmuoreka [JOK
Bojopoza. IIpumenenue Boropoaa https://m.edsoo.ru/ff0d4dd0
bubmmoreka [{OK
29 I1
OIUITHE 0 KHCTOTAX 1 COIX https://m.edsoo.ru/ff0d50d2
30 Crioco0sI MmoTydeHust BOJAOPOIa B bubnuorexa [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[IpaxTnueckas padota Ne 4 o Teme
31 «[Tonyuenne u cobupaHue BOIOPOIA bubnmorexa LOK
7 o PO, https://m.edso0.ru/ff0d4f42
M3y4YEHUE €ro CBOMCTBY
32 MousipHbiit 00BEM ra3oB. 3aKOH bubnuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciaenus 00n€Ma, KoJIM4ecTBa
33 BeIlleCTBa rasa 1o e€ro u3BeCTHOM bubmorexa OK
. N Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UITH 00BEMY
Brruucnenust 00EMOB ra3oB 1Mo
34 ABHECHHIO PEAKIIMH Ha OCHOBE 3aKOHA bubmorexa IOK
P . peakt B https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 dOu3ndecKknue U XMMUYECKHUE CBOMCTBA bubmuorexka [JOK
BOJEI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanui. [Toustue 06 bubnmuoreka [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputenb. HackllieHHBIE
37 u HI;HaCLIpeHHbIZ aCTBOPBHI MH;.CCOBa}I bubmorexa HOK
Hl P pEL- https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
IIpakTuyeckas padora Ne 5 o reme
38 «[Ipurorosnenne pacTBOpoB ¢ bubnuoreka [IOK

OIpENENEHHON MacCOBOM 10JIen
PacTBOPEHHOTO BEUIECTBA»

https://m.edsoo.ru/ff0d5eba
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39 KonTtponeHas padota Ne2 mo teme bubmuoreka [IOK
«Kucnopox. Bonopox. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KIacCU(UKALNS, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosmydyenne u XuMHUYECKUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX brbmmorexa [OK
https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHMUsI: COCTaB, KIacCU(pUKAIIHS, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
bu6moreka [IOK
43 [TonyyeHne n XUMHUYECKUE CBONCTBA https://m.edsoo.ru/ff0d67ca
OCHOBaHUH JlaTunk TemriepaTypsl
TJTATUHOBBIHN
44 Kucnotsr: cocraB, knaccudukanms, bubnuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
[Tonydyenne u XMMHUYECKUE CBOMCTBA bubamorera LOK
45 https://m.edsoo.ru/ffOdfee2
KHETOT [HudpoBoit MUKpOCKOTT
bu6mmoreka [JOK
https://m.edsoo.ru/00ad9474
Hatuuk pH, no3zarop
Conu (cpenHue): HOMEHKIIATYpa, 00BbEMa JKUIIKOCTH,
46 CHOCOOBI OMYYESHHS, XUMUYECKHE OropeTKa, JaT4yukK
CBOICTBa TeMIIepaTypbl
TUTATUHOBBIM, JATYUK
JaBJICHUSI, MArHUTHAS
Merranka
47 IIpaktuyeckas padora Ne 6. Pemenue bubnuoreka [IOK

OKCHICPUMCHTAJIbHBIX 3a/la4 1O TCMC

https://m.edsoo.ru/00ad9b7c
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«OCHOBHBIC KIIACCHI HCOPTaHNYCCKUX

COCIMHECHUIN)
48 ['eHeTnueckas cBsI3p MEXKY KJaccaMHu bubnuorexa [JOK
HEOPraHUYECKUX COCAUHEHUIN https://m.edsoo.ru/00ad9a50
bubmmoreka [{OK
49 O0001Ienne ¥ cucTeMaTH3anys 3HAHAN
m 8 https://m.edsoo.ru/00ad9ch2
KonTponsnas pabora Ne3 no teme
50 "OCHOBHBIE KJIACChI HEOPTaHUYECKUX brbmmorexa [OK
“n https://m.edsoo.ru/00ad9ela
COEeAUHEHU I
[TepBbie MOTBITKH KJIacCUpUKAITIH
51 XUMHUYECKUX diieMeHTOB. IloHnsarue o bubmmorexa [IOK
’ https://m.edsoo.ru/00ad9ffa
TpyNIax CXOIHBIX DIEMEHTOB
[Tepuonnueckuii 3aKOH U
bu6mmoreka [IOK
52 [Tepuoaudeckas cucTeMa XUMHYECKUX
https://m.edsoo.ru/00ada52¢c
anemenToB JI. . Menaeneera
53 Ileproanl, TPYIIIBI, TOATPYIIIELL bubmorexa HOK
PHOJPL, TPYITHIEL, HOATPYH https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. CocTaB aTOMHBIX bubnuoreka [JOK
saep. M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue AIeKTPOHHBIX 000JI09eK
. bu6mmoreka [JOK
55 aToMOB 3JIeMeHTOB [leproanueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MeHnaeneeBa
XapakTepucTHKa XUMHUYECKOTO
56 DIIEMEHTA 110 €r0 MOJIOKEHHUIO B bu6mmoreka [JOK
[Tepuomnueckout cucreme /1. U. https://m.edsoo.ru/00ada824
MenaeneeBa
57 3nauenue [lepuoauyeckoro 3akoHa Jiis bubnunoreka [JOK

pa3BuTUA HayKu U npaktuku. . W.

https://m.edsoo.ru/00ada96e



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
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MenneneeB — y4E€HBIN, MIEIAror U
rpaX1aHuH

DNEeKTPOOTPULIATEIBHOCTh ATOMOB

bubmmoreka [{OK
https://m.edsoo.ru/00adaab8

JlaTuuk TemIiepaTypsl

58 XUMHUYECKUX DJIEMEHTOB TJIATUHOBBIN, TATUUK
TEeMITepaTyphl
TepMONIAPHBIN
bubmmoreka [{OK
59 Horthas Ximireckas cosisb https://m.edsoo.ru/00adac34
60 KoBanenTHas nossipHast XuMU4ecKas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenossipHas XUMUYECKast bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 (CTenet OKHCIeHILA https://m.edsoo.ru/00adae28
bu6mmoreka [IOK
63 OKUCIUTETbHO-BOCCTAHOBUTEIIbHbBIC https://m.edso00.ru/00adb076
peakuu JlaTuuk TeMIiepaTypsl
TJIATUHOBBIHN
bu6mmoreka [JOK
64 OKucauTenu U BOCCTAaHOBUTEIIH
https://m.edso0.ru/00adb076
65 KounTtponsnas pabora Ne4 mo teme bubnunoreka [JOK
«CTtpoeHne atoMa. XUMHUYECKasi CBA3bY https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O0001LIEHNE U bubnuoreka [IOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O00O1IEHNE U bubnuoreka [IOK

CHCTeMaTHu3allus 3HaHUuH

https://m.edsoo.ru/00ad9cb2
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68 PezepBubiit ypok. O0o0mIeHNE U 1 bubmuoreka [IOK
cucTeMaTu3alys 3HaHu! https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0d61c6

9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTnueckue op
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanyeckuil 3aK0H.
bubmmoreka [{OK
1 [Tepuoaunueckas cucTeMa XUMHYECKUX 1
https://m.edsoo.ru/00adb59e
anemeHToB J[. 1. Menaeneera
3aKOHOMEPHOCTH B H3MEHECHUH
2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 bubmorexa TOK
. https://m.edso0.ru/00adb6b6
TIEPBBIX TPEX MEPUOJIOB
3 Knaccudukanus 1 HOMeHKIaTypa 1 bubmuorexa [JOK
HEOpPraHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2
4 Bunn xXuMuueckoil CBS3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponpHas padorta Nel o teme
5 «IToBTOpeHue U yriyOneHne 3HaHuI 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca»
6 Kinaccudukanus XxumMmuaeckux 1 bubnuoreka [JOK
peaKkuii Mo pa3IMYHbIM PU3HAKAM https://m.edsoo.ru/00adbcb0
bubnuoreka [JOK
https://m.edsoo.ru/00adbe9a
[ToHsiTHE O CKOPOCTH XUMHUYECKOM [Tpubop st
7 peakiuu. [loHATHE O TOMOTEHHBIX U 1 WJLTIOCTPAINH

TCTCPOTCHHBIX PCAKIIUAX

3aBUCUMOCTHU CKOPOCTH
XUMHUUYECKOHN peaKIuu OT
YCIIOBUM



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
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ITonsaTre o XUMHUUECKOM paBHOBCECHUU.
@DaKTOpBI, BIUAIOIIAE HA CKOPOCTh

bubmuoreka [JOK

8
XUMUYECKON PEAKLUU U MTOJI0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHSI
9 OKHUCIUTETLHO-BOCCTAHOBUTEIIHHBIC bubmmoreka [{OK
peakuuu https://m.edsoo.ru/00adcade
Teopust SNEKTPONTUTHIECKON
10 nucconmanui. CHIbHBIE U cJ1a0bIe bubmmorexa [TOK
’ https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HMounrie ypaBHeHUS peakIui bubmorexa LOK
yp p https://m.edso0.ru/00add448
XUMHYeCKHe CBOMCTBA KHUCIOT U
12 OCHOBAHHI B CBETE MPEACTABICHUN 00 bubmmorexa [TOK
. P https://m.edsoo.ru/00add5d8
ANEKTPOJUTUUECKON JUCCOIHAITIT
XUMHUYEeCKHe CBOMCTBA COJICH B CBETE
13 NpeacTaBIeHUH 00 bubmorexa HOK
e . https://m.edsoo.ru/00add8h2
ANEKTPOJUTUUECKON JUCCOIHAITIT
bu6mmoreka [JOK
14 ITouaTue o ruapoIM3E CONEH
AP https://m.edsoo.ru/00add9d4
15 O0o001IcHNE B CHCTEMAaTH3aLIHS bubnmuoreka [JOK
3HAHHHI https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «Pelrenne 3KcepuMeHTAIbHBIX bubmotera [JOK
p https://m.edsoo.ru/00addbfa
3a71a4»
KonTponpHas padota Ne2 o teme
17 «DNEKTPOJINTHIECKAs TUCCOLMAIIHS bubmiorexa LOK
P ' https://m.edsoo.ru/00addecO
XUMUYECKUE pPeakllii B pacTBOpax»
18 OO11ast XxapaKTepUCTHKA raJIOT€HOB. bubnuoreka [IOK



https://m.edsoo.ru/00adc28c
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XUMHYECKUE CBOMCTBA HA IPUMEPE

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

xJiopa
XnopoBojopoa. CoJisiHast KHCIIOTA,
19 XUMHUYECKHE CBOMCTBA, MOJyUYCHUE bubmorera [JOK
’ v ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
bubmmoreka [{OK
https://m.edsoo.ru/00ade348
[IpaxTnueckas padota Ne 2 o teme
° Arnmapat st
20 «[Tomy4eHne COJITHON KUCIIOTHI,
. N MIPOBEJICHUS XUMUICCKUX
n3y4yeHue e€ CBONUCTB»
npouecco./laTunk
xsopui-uoHoB(AITXP)
Berarcnenus o ypaBHEHUAM
21 XUMHYECKUX PEaKIUi, eClIi OJUH 13 bubmorera [JOK
p ’ https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE

99 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubnuoreka [IOK
VIA-Tpynmsi https://m.edsoo.ru/00ade64a
AmToTpoTiHBIE MOTU(UKAITUN CEPBI.

23 Haxoxnenue cepbl U €€ COeTMHEHUH B bu6mmoreka [JOK
npupoje. XMMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl

24 CepoBoopo, cTpoeHue, (pusndeckue bubnuoreka [JOK
1 XUMHUYECKHE CBOICTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHast KUCIOTA,

. bubmuoreka [JOK
25 (bu3UYEeCKre U XUMUYCCKHUE CBOMCTBA,
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMHUYECKUE PEAKIUH, JIEIKAINE B bu6mmoreka [JOK
26 OCHOBE MIPOMBIIIJICHHOTO criocoba https://m.edsoo.ru/00adec8a

MOJIYYCHHA cepHoﬁ KHUCJIOTHI.
XHUMHUYECKOE 3arpsA3HCHUC

Anmapart s
MPOBEACHUS XUMHUYECKUX
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OKpY’KaroIlEen Cpeibl COCTUMHEHUSIMU
cepbl

peaxuuii (AIIXP),
npuOOp I NOTYyIEHUS
ra3oB WJIH armapaT

Kumnmna
97 Beruucnenue MaccoBoii 1011 BBIXO/1a bubmmoreka [{OK
MIPOAYKTA PEAKLINH https://m.edsoo.ru/00adec8a
OO6mrast xapaKTepUCTUKA SJIEMEHTOB
28 VA-rpynibl. A30T, paclipoCTpaHEHHE bubnuoreka [JOK
B Npupoje, puznueckue u https://m.edsoo.ru/00adeea6
XUMHUYECKHE CBOMCTBA
AmMuak, ero usnyeckue u
29 XMMHYECKHE CBONCTBA, MOITYYEHHUE U bubnmorexa [JOK
https://m.edso0.ru/00adf004
MIPUMEHEHHE
[IpakTuueckast pabota Ne 3 o Teme
30 «ITomyuenne aMmmuaka, U3y4eHUe €ro bubmorexa OK
= https://m.edsoo.ru/00adf180
CBOMCTB»
bu6mmoreka [IOK
31 A3oTHas KucioTa, e€ Gpusndeckue u https://m.edso0.ru/00adf306
XUMHUYECKHE CBOMCTBA Haruuk
AIIEKTPOTPOBOIHOCTH
bu6mmoreka [JOK
https://m.edsoo.ru/00adf518
Hcnonb3oBaHue HUTPATOB U COJIEeH Tepmope3ucTopHbIi
aMMOHHSI B KQUeCTBE MUHEPATIbHBIX JaTYMK TeM-TIepaTyphl,
32 ynoopenuii. Xummudeckoe Jatuuk pH, natumnk

3arpsA3HCHUC oxpyxca}omeﬁ Cpeabl
COCAMHCHUAMU a30Ta

AIIEKTPOTIPOBOIHOCTH,
amnmapart JJIsl TpOBeICHUS
XUMHUYECKUX peaKinui
(AITXP), marHuTHas
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Memaika. JlaTank
HUTPAT-UOHOB

dochop. Okcun dpochopa (V) u

bubmmoreka [{OK

33 ochopHa ciaoTa, PU3HYECKUE
pocpopras iu HU T3, pusuecKue u https://m.edsoo.ru/00adf68a
XHUMHYECKHE CBOUCTBA, IMOJTyUYCHUE
Hcnons3oBanue pochaToB B KauecTBE
34 MUHEpaJIbHBIX YI0OpEHUH. bubnuorexa [JOK
3arpsi3HeHHEe IPUPOTHOM cpeIbl https://m.edsoo.ru/00adfc20
dbocdaramu
Vruepon, pacpocTpaHeHHe B
35 pu I(:H: gmnr;ecxl;e A XUMHUYECKHE bubmorexa LOK
PEPOJE, https://m.edso0.ru/00adfd9c
CBOWCTBa
Oxkcunpl yriaepoja, ux Gusndeckue u
36 XHMHYECKHE CBOMCTBA. bubmuorexa [JOK
DKOJIOTHYECKHE TTPOOIIEMBI, https://m.edsoo.ru/00adfebe
cBsi3aHHBIE ¢ oKcuaoM yrieposa (1V)
N bu6mmoreka [IOK
37 VYroJyibHAs KUCIOTA U €€ COJn
https://m.edsoo.ru/00ae006¢c
[IpakTrueckast padota Ne 4 o Teme
38 "[lostydeHue yriieKucioro rasa. bubnuoreka [JOK
KadectBennas peakius Ha kapOOHAT- https://m.edsoo.ru/00ae027e
HoH"
[TepBoHauanbHBIC MOHATUS 00
bubmuoreka [JOK
39 OpraHUYEeCKHUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ae054e
COEIMHEHUSX yIiIepoia
bu6mmoreka [JOK
40 Kpemuuii u ero coemuHeHus
P A https://m.edsoo.ru/00ae080a
41 IIpaktuyeckas padora Ne 5. Pemenue Bubmmorexa LIOK

https://m.edso00.ru/00ae0bf2
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SKCIEPUMEHTAIBHBIX 337a4 10 TEME
«BaxHen1e HeMeTauIbl U UX

COEIUHEHUS
KonTtposnsHas padota Ne3 mo Teme
42 «Baxueinme HeMeTauIbl U UX bubmmorexa [TOK
https://m.edso0.ru/00ae0el8
COEIUHEHUS
OO6mast XxapakTepuCTHKAa XUMUUYECKUX
9JIEMEHTOB — METAJLJIOB.

43 Metannuyueckas CBsI3b U bubmmoreka [{OK
METaJUIMYECKass KPUCTATUTMYECKAs https://m.edsoo.ru/00ae103e
pemérka. @u3nyecKre CBOKMCTBA
METAILIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.

44 DIEKTPOXUMHUUECKUAIN P bubmorexa LOK

P . P https://m.edso0.ru/00ael1156
HaIpsDKEHU METaJlIOB
OO6mme crnocoObI MOTyICHUS
MeTtaiuioB. CiraBel. Beranciienus mo

45 ABHEHUSIM XMMHYECKUX PEAKIINA Eubmaorexa HOK
yp p ’ https://m.edso00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJICPIKHUT
puMecH

bu6mmoreka [JOK

46 [ToHsATHE O KOPPO3UU METAJLIOB
https://m.edso0.ru/00ael1278
bubmuoreka [JOK

47 €JIOYHBIE METAILIbI
i https://m.edso0.ru/00ael4b?2

48 OKcubl ¥ THAPOKCUIBI HATPUSA U bubnunoreka [JOK
KaJnusg https://m.edso0.ru/00ael4b?2
Illenoyno3eMeNbHBIC METAJLIbI bubmorexa [IOK

49 https://m.edsoo.ru/00ae15e8

KaJBIUA U MarHui

JlaTunk
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AIIEKTPOIPOBOTHOCTH,
MarHuTHas MeIIalka,
pUOOp IS TOTYICHHS
ra3oB WU ammapar

Kunma
50 Baxueiime coe fuHEHUS KaJIbIA bubmorexa HOK
4 H https://m.edso0.ru/00ael15e8
51 O00011IeHNe U CUCTEMATU3 AL
3HAaHUU
59 JKEcTKOCTh BOJBI M CITIOCOOBI €& bu6moreka [IOK
YCTpaHEHHUS https://m.edso0.ru/00ae1886
[IpakTnueckas padota Ne 6 o Teme
53 "YKEcTKoCTh BOIBI U METOBI €€ bubmorexa HOK
| https://m.edsoo.ru/00aelae8
YCTpaHECHHS
. bu6mmoreka [IOK
54 An
FOMUHIH https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOMICTBA OKCHIA U bubnuoreka [IOK
TUJIPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
56 Kene
71e30 https://m.edso0.ru/00ae1d86
OKCHIBL, THAPOKCUIBI U COJIH JKEeJIe3a bubmmorera [JOK
57 AAbL, THAP a https://m.edsoo.ru/00ae35e6
(1) u xexnesa (M)
JlaTuuk gaBiaeHHS
58 O000I11IeHIE U CUCTEMATHU3ALIUS
3HAaHUU
IIpaktuyeckas pabota Ne 7. Pemenue
bu6mmoreka [JOK
59 AKCMEPUMEHTAIBHBIX 33124 10 TEME

«BaxHel1e MeTajuIbl 1 UX

https://m.edsoo.ru/00ae3de8
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COCAUHCHUA»

Beluncienus 1o ypaBHeHUIM

XUMHNYCCKHUX peaKum"I, €CJIM OJJUH U3

pPEareHTOoB JaH B U30BITKE HITU bubnuorexa [JOK
60 1
COAEPKUT IpUMecH. Beruucnenus https://m.edso0.ru/00ae1750
MacCOBOM JIOJIM BBIXOJa TIPOIYKTA
peakiuu
61 O0600611eHrE U crucTeMaTu3alus 1
3HAHHH
KonTtponbnas pabora Ne4 no teme
62 «BakHeWIe METaUTBl M KX 1
COCTMHECHUS
63 BemiectBa u marepuainsl B 1 bubmuorexa [JOK
MOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNE 1 bubnuoreka [JOK
OKpY)Karollen cpeibl https://m.edsoo.ru/00ae4270
65 Pousib xuMuu B perieHun 1 bubnuoreka [IOK
9KOJIOTUYECKHUX TTPOoOIemM https://m.edsoo.ru/00ae4270
66 PesepBubIit ypok. O6001IeHNE 1 1 bubnuoreka [JOK
cucTeMaTU3alys 3SHaHUH https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O0o01IEHNE U 1 bubnuoreka [IOK
cUCTEMAaTU3alMs 3SHAHUH https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O0o01IEHNE U 1 bubnuoreka [IOK
cUCTEMAaTU3alMs 3SHAHUH https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68

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

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos WN.T'., Cnankos C.A.,

AxumonepHoe obuiectBo «M3narensctBo «IIpocsemienuey

METOJIUYECKHUE MATEPHUAJIBI IS YUUTEJIA

1. T'a6puensu O.C. M3yyaem XUMUIO B 8 KII.: TUJIAKTUYECKUE MAaTEPUATIBI /
O.C. TI'a6puensH, T.B. CmupHoBa. — M.: biuk mtroc

2. Xumus: 8 KJ1acc: KOHTPOJIbHBIC U MPOBEPOUHBIC paboThl K yueOHuky O.C.
INabpuensna «Xumus. 8 kinace» / O.C. I'abpuensn, [1.H. bepeskun, A.A.
VYmakosa u ap. — M. : Jlpoda;

3. T'abpuensa O.C., Bucko6oitnukora H.I1., Smykosa A.B. HactonpHas
KHHTA yauTens. Xumus. 8 ki1.: Metoaudeckoe mocodue. — M.: [poda;

4. T'abpuensu O.C., Pynos H.H., TonkynoB B.W. Xumudeckuii skcriepuMeHT
B mkoJjie. 8 kinace. — M.: JIpoda

Onucanue MaTepHaTbHO-TEXHUUECKON 0a3bl 1ieHTpa «Touka poctay,
MCITIOJIb3YEeMOTO JIJISl pean3aiii 00pa3oBaTEIbHBIX MPOrPAMM

B paMKax IMpCroJaBaHnsa XUMHUHU

MaTepnaanO-TeXHuqecxaﬂ 0a3a IHEHTPa «Touka pocTa»



DIIudposas (komnbrotepHast) nadopatopusi(LJI), mporpammHo-anmnapaTHbIH
KOMILJIEKC, JaTYMKOBAsi CUCTEMA — KOMIUIEKT Y4eOHOIro 000py10BaHuUs,
BKJTIOYAIOIIUM U3-MEPUTEIbHBINA 00K, HHTEp(dEc KOTOPOro mo3BOIsSET
o0ecreynBaTh CBA3b C IEPCOHATBHBIM KOMIIBIOTEPOM, U HA00p JaTYMKOBI,
PETUCTPUPYIOMINX 3HAYCHUS PA3IMYHBIX (PU3NYECKUX BEITUUHH.

2)[JaTurk TeMnepaTyphl MJIATUHOBBIM — MPOCTON U HAAEKHBIN JaTUUK,
npeHa3HAYCH JIJIsl U3MEPEHUs TeMIIEpaTyphl B BOJHBIX pacTBOpax U B
ra3oBbIx cpenax. iMeeT pa3nuusblii 1uana3zoH usmepenui ot —40 go +180 C .
TexHuveckre XxapaKTepUCTUKH TaTUUKa yKa3aHbl B UHCTPYKIIUH 110
AKCILTyaTalllH .

3)Jatuuk TemnepaTypbl TEpMOTIAPHBINA MPEIHA3HAYEH ISl U3MEPEHUS
temnepatyp 10 900 °C. Mcnosib3yeTcst py BBITIOJIHEHUH Pa0O0T, CBSI3aHHBIX C
U3MEPEHUEM TEMIIEPATYP TUIAMEHHU, TIJIABJICHUS U PA3JI0KEHUS BEILECTB.

4)JIaT4MK ONTUYECKOUN TIIOTHOCTHU (KOJIOPUMETP) —MpeaAHA3ZHAYEH TS
U3MEPEHMS ONTUYECKOM MIIOTHOCTH OKPAIICHHBIX pacTBOPOB (puc. 1) .
Hcnonwiyercs npu nzydenuu teM «PactBops», «CKOPOCTh XUMHUECKUX
peaKkiuii», ONpeaeIeHNN KOHIIEHTPAlMU OKPAIlIEHHbIX HOHOB WJIH CO-
€AMHEHUH .B KOMIUIEKT BXOAST JATYMKU C PA3IMYHON AJIMHOM BOJIH
MTOJTYIIPOBOHUKOBBIX HCTOYHUKOB cBeTa: 465 u 525 M . O0BEM KIOBETHI
COCTaBJISIET 4 MJI, JUIMHA ONTHYECKOro myTH — 10 MM.

5)Aatuuk pH npennasHaven aJjist u3MepeHus: BOAopoaHoro nokaszarens (pH).

B HacTosiiiee BpeMs B KOy MTOCTYNAOT KOMOMHUPOBAHHbBIE JATYMKU,



COBMEIIAOIINE B ce0€ CTEKJISTHHBIN 3JIEKTPO/T C SJIEKTPOJAOM CPABHEHUS, YTO
nenaeT paboTy Mo U3MEPEHUI0 BOJOPOIHOTO MoKa3atens 0osee KoM(pOpTHOIA.
Juanazon uzmepenuid pH ot 0—14 . Mcnons3yercs 1 u3MepeHus
BOJIOPOJTHOTO MOKA3aTelisi BOJHBIX PACTBOPOB B PA3TUYHBIX UCCIIECIOBAHUIX
00BEKTOB OKPYKAIOUIEH CPEIbI.

6)/laT4uK 3JIEKTPONPOBOAHOCTH MPEIHAZHAUCH JIJISl U3MEPEHUS YACIbHOM
AIEKTPOTPOBOTHOCTHU KUJKOCTEH, B TOM YKCJIE U BOJAHBIX PACTBOPOB BEIIECTB.
[TpumeHnsieTcs py U3yUYSHUH TCOPUHU DIEKTPOTUTHUYECKON TUCCOLMAIINH,
XapaKTEPUCTUK BOJHBIX PACTBOPOB .

7)datuuk XJ0pHUaI-UOHOB UCTIONB3YETCS ISl KOJTMYECTBEHHOTO OINpe/IeICHUS
coJiep KaHMsl HOHOB XJIOpPA B BOJHBIX pACTBOPAX, OYBE, MPOAYKTAX MUTAHUSA .
K matuuky nmoakirogaeTcs noHoceaeKTuBHBIN AnnekTpon (MCD) (pabounii
AJEKTPOJ), MOTEHIIMAT KOTOPOTO 3aBUCUT OT KOHIICHTPAIIMH OMPEEIIIEMOT0
MOHA, B JAHHOM cllydae OT KoHieHTpaiuu annoHoB Cl- . [Torenmman MCH
OTIPEJIEISIIOT OTHOCUTENIBHO AJIEKTPO/Ia CPAaBHEHUS, KaK MPaBUIIo,

XJIOpCEPEOPSIHOTO.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
NUHTEPHET
1. XKypnan «XuMus B LIKOJIER;

2. Kontpen - Xumus i Beex (http://kontren.narod.ru)



- UH(OPMALITMOHHO-00pa30BATENbHBIN CAUT AJIs TE€X, KTO U3Y4aeT XUMHUIO, KTO
€€ IPEMoJaeT, ISl BCEX KTO NHTEPECYETCS] XUMUEH.

3. Anxumuk (http://www.alhimik.ru/)

- OJIH W3 JIYYILHUX CAaTOB PYCCKOS3BIYHOTO XUMHUecKoro MHTepHera
OpPUEHTUPOBAHHBIN HA YUUTENS U yUEHHUKA, PETOoAaBaTeNs U CTyAEHTA.

4. DHUUKIIONEINYECKU CIOBAPh FOHOTO XUMHUKA

3. Meauapecypcsl

CD «Heopranuueckasi XUMUs», U3AaTEIbCTBO « Y UUTEIIb

CD «llIxomna Kupumna u Medoausy», n31aTeIbCTBO « Y YUTEIb)»

Xumus. [Ipocsemenne «Heopranndeckast XuMus»,. 8 kiacc. (Ha 2-X JIUCKax)
Xumus (8-11 kmacc). Bupryansnas nadoparopus (yaeOHOE 3JIEKTPOHHOE

U3/1aHNUE)
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