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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 MPENoJaBaHusl y4eOHOro nmpeaMera « 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 peaMEeTHOE 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
IporpaMMbl Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHud, 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
o0Oy4aromerocsi, €ro MpeACTaBICHU 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 W 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 B3IJIsSI1a HA €IMHCTBO MPUPOBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B JOPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXcs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSAM, K MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B IKOJIOTHYECKOE
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 OOIIEro 0Opa30BaHMsl OPUEHTUPOBAH Ha
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coAep:kaHHusl 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 IMPEICTABICHUI
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

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

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpEeNCTaBICHUN 00 DIIEKTPOJIUTHUECKON JIUCCOIMAIMU BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE OSMIMPHYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyroMy, BBITIONHSAS (QYHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTUYECKOIO NMPUMEHEHUS U MOIYyYCHHS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHune XUMHU MOPOUCXOAHUT C MPHUBICUYCHHEM
3HAHWA W3 paHee W3YYEHHBIX Y4YEOHBIX MpeamMeToB: «OKpyxKaroumi Mupy,
«buonorus. 5-7 knacce» u «Pu3nka. 7 Kiacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOW HAYKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIbHOCTU YEJIOBEKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECKUX TOJOKCHHUH,
JOCTYMHBIX OOOOIIEHNHA 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, OCBOEHMU TpaBWJI O€30MacHOro oOpanieHus ¢ BEUIECTBAaMU B
MOBCETHEBHOM KHU3HM.

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

— (opMupoBaHHE MHTEJUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIbHOMY MPUHATUIO pEUICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMsI Ha CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOW AESTENbHOCTH, HAayYHBIM
METOJIaM TO3HaHMs, (GOPMHUPYIONIUM MOTHBALMIO U PA3BUTHE CHOCOOHOCTEH K
XHMHWH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYatOIIUMHUCS
OTbITAa Pa3HOOOPA3HOM MEATETHLHOCTH, IMO3HAHUSA W CaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIOIINX YHUBEpPCAJIbHOE 3HAUCHUE MJIf
Pa3ITUYHBIX BUIOB JIEATEIbHOCTH;

— ((dopmupoBanue o0miel (YHKIMOHATBFHOM UM  €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS W ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHSTh HMX TPH PEIIEHUU MpoOJeM B TOBCEIHEBHOW XKU3HU U
TPYIOBOM JIEATETLHOCTH;

— ¢opMmupoBaHUE Yy OOyYalOlUMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUWU HJIs BBIPAOOTKH DKOJIOTHUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW JACSATEIBHOCTH B IEIX
COXPAaHEHUS CBOETO 3/I0POBbs M OKPYKAIOIIEH IPUPOTHON CPEIbI;

— pa3BUTHE MOTUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEN K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMIS U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4MCIO YacoB, OTBEACHHBIX I 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

IlepBoHayanbHbIE XUMUYECKUE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. 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 MOJICKYJIbl. XHUMHYECKHE OdJIeMEHThl. CHMBOJIBI XHUMUYECKHX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocHuTENbHAS MOJIEKYJIsIpHAsg Macca. MaccoBas J0JisI XUMHAYECKOI0 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 oOpalieHus: ¢ 1abopaTOpHBIM 000PYTOBAaHUEM, U3yUYEHUE U ONKCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, MPOKAJIHUBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIO/ICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuM, B3aMMOICHCTBHE Kele3a ¢ pacTBopoM cos meaun (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JIaHUE MOJEJIEN MOJICKYII
(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 (peakiuu ropeHusi). Oxcunbl. IIpumenenue kucnopoaa. 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 pEaKIUU. TOIUIMBO: yroiab M METAaH. 3arpsA3HEHUE
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. KucmoTsl 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. XUMHUYECKUE CBOMCTBA BOJAbI. OCHOBaHUS.
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:  coyieoOpasyroniye  (OCHOBHBIE, KHCJIOTHblE, aM@oTepHble) U
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHMIA.

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.

['eneTnyeckas cBA3b MEKy KJIACCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBCHUS 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)
(BO3MOKHO HCIOJIb30BaHUE BHJICOMATEPHAJIOB), HAOIIOJACHHE OOpPA3I[OB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HaTprieM ©  KaibllMeM) (BO3MOXHO HCHOJIb30BaHUE  BUIECOMATEPHUAIIOB),



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 MeTaJlaMH, PEaKkUui HEUTpaJu3aluy, IO0Jy4eHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHME OJHOIO0 MeETajula JPYTMM M3 PacTBOPA COJIH, PEIICHHE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

IHepuoanuecknit 3axkon u Ilepuoamyeckas cucremMa XUMHYECKHX
ieMeHToB JI. . MenpgeneeBa. CTpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00Pa3yrOT aM(pOTEPHBIC OKCHUJIBI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepunonnueckoit cuctembl xumuueckux 3mneMeHToB . 1. Menneneesa. Ilepuo bl
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuognueckoit cucremsl . M. MeHnneneeBa. XapakTepUCTUKA XHUMHUYECKOTO
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[lepuoauueckoro 3akoHa u [leproaudeckoil CUCTEMbl XUMUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
rpaXkJIaHUH.

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

Crenenbr  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIHUU.
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 ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  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, SIBIISIIOIIUXCS CUCTEMHBIMH ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

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

®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, IJIAHETHI, 3BE€3/1b1, COJIHIIE.

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 cucreMa XMMUUYECKUX JIEMEHTOB /1.
N. MenneneeBa. CtpoeHre 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 BemiecTBa: BHIIBI XMMHUYECKOW CBSI3U. THIIBI KPUCTAIIMYECKHUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMUYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSILIMXCS K pa3IU4YHbIM KjaccaM HEOPraHUYeCKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi MO0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
W3MECHEHHUIO CTETICHEW OKUCICHUS XUMHUYECKHX AJIEMEHTOB, MO OOPAaTUMOCTH, 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 karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

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



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMA C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBsizu. Crenens guccorumanuu. CUIbHbIC U Cla0ble JIEKTPOIUTHI.

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
nucconuanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [oHATHE O TUAPOIIU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(x7opua HaTpus), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHYECKON peakiuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpOB BENIECTB, IMpollecca JUCCOIMALMM KHUCIOT, IIEJIoYed U CcoJiel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme oOcajka, BBIJICIICHHE Ta3a, o00pa3oBaHHWE BObI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C TIOMOIIBK0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIBHBIX 3a]1a4.

HemeTayibl U MX COeIMHEHUS

OO6mast xapakrtepucTuka TanoreHoB. (OCOOCHHOCTHM CTPOCHUS aATOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMozeiiCTBUE € MeETajUlaMHM, HEMETaulaMHu, WIeJI04YaMu). XJIOPOBOJAOPOI.
ComnsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mast xapakrepuctuka anmeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMUYeckre cBorcTBa. OKCHIBI Cepbl KaK MPEACTABUTENN KHUCIOTHBIX OKCHJIOB.
CepHas kmciora, (uU3HUecCKMe © XHMHYCCKHE CBOWCTBA (00mME Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCAOThI. CONMM CEPHOM KUCIOThI, KAUECTBEHHAsI PEaKIHUs 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.

OO6mas xapakrepuctuka 371eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHHUS. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
¢usnueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
dbu3nUecKue U XUMHUYECKUE CBOMCTBA, MojyueHue U npuMmeHenue. Coinu aMMOHUS,
ux (pu3nyYecKue U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3NMYECKUe U XUMHUYECKUE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonw3oBanne HUTpATOB M COJEH aMMOHMSIT B KauyeCTBe MHHEPAIbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MOYBbl M BoAo&éMOB). docdop,
ajtoTponHeie Moaudukanuu (Gochopa, GuUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u bochopHas kuciaora, GU3NIeCKUe 1 XHMUIECKHIE CBOMCTRA,
nonyuenue. Mcnonb3zoBanue ¢pochaTroB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJEepoj,  aJuIOTPOITHBIE
Moau(UKALMK, PACIPOCTPAaHEHHE B MpHUpoOjAe, (PHU3NYEeCKHe U 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
yriepoaa (IV), runore3a r00aqpHOrO MOTEIUICHUS KJIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHITHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TepepaboTku (OCH3WH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[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
npuMeHerne. CoenuHeHHs KpeMHHs B mpupojge. OOmme mnpeacTaBieHus o0
okcune kpemuus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, *kene300eToH. [Ipobiembl 6€30MacCHOTO WCMOIb30BaHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHUsI, OMBITHI, OTpakaromue (U3NYECKUE U XUMUUYECKHE CBOMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMaTepraoB), HaOIOICHHE Tpollecca OOyIIMBaHUs caxapa MoJ JeHCTBUEM
KOHILICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMicTBamMu aszora, ¢ochopa W UX COCAUMHEHUU (BO3MOXKHO HCIIOJIb30BAHUE
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 POTEKAHUS, B3aUMOJICCTBUE KOHIICHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IPOIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIMEN CUIMKATHOW MPOMBIIUICHHOCTH, PEUIEHHE 3KCIEPUMEHTAIBHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenneneeBa u ctpoeHus atomoB. CTpoeHue MeTamioB. Merajunueckas CBsI3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DNEKTPOXUMHUYECKUA  Psf
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crocoObl Toy4yeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CraBbl (CTalb, YyryH, AIOPATIOMHHUIM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
dusnyueckue U XMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl U



TUAPOKCHABI HaTpusai W Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HUX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B mipupoae. PU3NUECKrUe U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxkuHelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aToMma, HaxoxXAcHUE B mnpuponae. Pusnyeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenneneeBa, CTpoeHHE aToMa, HaXxoXJeHWE B mnpupoje. Dduszumueckue u
XUMUYECKHE CBOMCTBA ee3a. OKCUIbI, THAPOKCUIBLI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOWMCTBAMH, HW3YyUYE€HUE PE3YyJbTAaTOB  KOPPO3UHM  METAJJIOB  (BO3MOKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BOBMOXXHO  HKCIIOJIb30BaHWE  BHJIEOMATEpPHAOB), MPHU3HAKOB  MPOTEKAHMUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIIMBAHHUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCClIeOBaHUE aM(OTEPHBIX CBONCTB TMAPOKCUIA ATIOMUHHUS
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeilne
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKUX peakiuili B ObiTy. IlepBas momoms mnpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

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

Mexcnpeomemunle ceéa3u



Peanuzammst MeXIpEeIMETHBIX CBS3€H NMPU HM3YUYCHWH XWMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMUX E€CTECTBEHHO-HAYyYHBIX
MOHATHH, TaK W TOHATHH, SBJISIONUXCS CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPECHHE, MOJICb, SBICHUE, IMapHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, T'a3, pACTBOP, PACTBOPUMOCTb, KPUCTAIITYECKAsT
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, npIxaHue, Ouocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHUSI, MUKPOA3JIEMEHTBI, MaKPOAJIEMEHTBI, TUTATCIIbHBIC BEIECTBA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC MOPOIHI,
HOJIC3HBIC HCKOTIaeMbIE, TOTLIHBO, BOJIHBIC PECYPCHI.



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

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIBTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCSl CHUCTEMOM TO3UTHUBHBIX IIEHHOCTHBIX OpPHUECHTAIMM W
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIOCOOHOCTU BJAAETh JOCTOBEPHOW MHpOpMAaIMEl o
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax U MpaBWiIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUECKOW M JIPYTUX  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBIMIOJTHEHUW YYE€OHBIX, TIO3HABATENbHBIX 3a7a4, BBHIMOJHEHUH XUMUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHHUSI MOCIIEICTBUI IOCTYNKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JIJIsl TIOHMMAHUS CYIIIHOCTH HAYYHOW KAapTHUHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE NIl OOBSICHEHHS HaOII0IaeMbIX IMPOIECCOB W SBICHUH,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHIO M TO3HAHUIO, JH0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOT'O OTHOIICHHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCICIACTBUH U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIICCTBAMHU B OBITY U PEAIbHOM KM 3HH,

5) TPy/10BOro BOCIIUTAHMS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIODKCHHUS 00pa30BaHus C YIETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrMYeCKOro BOCIIUTAHUS

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIIOICHHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
pEILICHUS 3a/1a4, CBS3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPENOH, IS TOBBIICHHS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeIMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHHUIO M OCYUIECTBICHHUIO Yy4eOHOMN
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMN: PAaCKPBIBATh CMBICI XUMHYECKUX MOHITHH (BBIAEISATH UX XapaKTepPHbIC
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXIYy OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIC B XHUMUH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISITh U XapaKTEpHU30BaTh CYIIECTBEHHbIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE MCIOJIb30BaTh IOCTABJICHHBIE BOIPOCHI B Kay€CTBE HHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VUYCHHUECKHX OJKCIIEPUMEHTOB, YMEHHE HaOIoAaTh 3a XOJOM IpoIliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOMpaTh, aHAIW3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE MPUMEHSITh PA3TMYHbIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl 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 BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAJIU3UPOBATh B Mpolecce y4yeOHOM W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

yMEHHs 3aJaBaTh BOIpPOCHl (B XOoJe Auanora W (WiIM) JHUCKYCCHUU) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaxX; JeNaTh MPE3eHTAINI0
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM W HCCIIEIOBATENIbCKOM  NIESITENIBHOCTH  IPU  PELICHUU
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE y4eOHbIE NeHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
[IO3HABATEIBHBIX 3aJa4, CaMOCTOSTEIBHO COCTABJIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
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 PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMUCS HAy4YHbIE€ 3HAaHUSA, YMEHUS M CIOCOOBI



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

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE Pe3yJIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOHAS ¥ HEOJIHOPOIHAS ), BAJICHTHOCTh, OTHOCUTE/IbHAS aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUS, XMMHYECKasi peakius, Kiaccuukaius peakiui: peakiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBs3b, MOJSPHAS W HEMOJSIpHAS KOBAJICHTHAs CBSI3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBas JOJisI BEIIEeCTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

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

e HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBIICHUS (OpMYI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBsi3M (KOBaJeHTHass M HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT UX mojoxxkeHus B [lepuoamueckoit cucrteme,
3aKOHOB COXpPAHEHHSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynmna)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij sA1pa, 00IIee YUCIO0 MIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

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

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMUYECKHE CBONCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

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

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 MBICIMTEIBHON AEATEIBHOCTU — 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 — HAONIOICHHE, W3MEpEHue, MOJEIUPOBAHUE, DKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh  NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHUYECKUX OIBITOB IO TMOJYYCHUI0O W COOMpPAHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOJAa U KHCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJI€W pacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(maxkmyc, heHondTanenH, METUIOPAHXK U IPyTHUE).

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, MOJIEKYyJa, WOH, KaTHOH, aHUOH, MPOCTOE BEIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HERJIEKTPOJIUTBI, AJIEKTPOJIUTHYECKAs JUCCOLMALMS, PEaKIUU HOHHOIO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNInyecKas), 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 XUMUYECKYID CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyn
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
OnpeNeEHHOMY KJacCy COeOUMHEHUH 1o ¢dopmysiaMm, BUA XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbici Ilepuomnueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynmna)», Maneie W OOJbIIME MEPUOJBI, COOTHOCHUTD
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB AJIEMEHTOB M MX COEIUHEHHI 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) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMepaMy MOJIEKYJIIPHBIX W HOHHBIX YPaBHEHUH COOTBETCTBYIOIIHMX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBSA3U MEXKy BEUIECTBAMH PA3IUYHBIX KJIACCOB;
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 ¥ MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe TMpaBWiIa OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMU TIO BBITIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEPXKIAIONME  KAa4eCTBEHHBIH  COCTaB
pa3IMYHBIX BEMICCTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OpPOMH/I-,
noaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, TUIPOKCUI-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
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PpEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KNIACC
Koan4yecTBO 4acoB
Ne HaunmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L (POBbIE)
KonTtpoibHbie IIpakTH4eckue
n/n TeM MPOrpaMmbl Beero o0pa3oBaTe/ibHbIE Pecypchl
padoTsbI padoThI
Paszgea 1. IleppoHavasibHble XUMHYECKHE MIOHATUHSA
Xumust — BakHast 00J1aCTh
11 €CTECTBO3HAHUSA U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATETbHOCTH https://m.edsoo.ru/7f41837c
gejoBeKa
19 BemecTBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edso0.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tousitue 5 bubnuoreka [JOK
' 00 okcHax https://m.edsoo.ru/7f41837c
Bopopon. Ilonsitue o kucnorax bu6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edso0.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHMSIX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIacChl bubmuoreka [JOK
2.4 . 11 1 1
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Ilepuoanueckuii 3akon u llepuoguyeckasi cucrema xumuideckux 31eMeHToB /I. . MenaeneeBa. CTpoeHue aToMoB.
Xumuueckas ¢Bsi3b. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIHU



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

[Tepuonnueckuii 3aKOH U
IIepuoaunueckas cucrema

bubmnoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /. U. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue atoma
X .
) aTelt https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC pCaKHI/II/I
bu6morteka [IOK
Hroro no paseny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpema 3 bubmorexa LOK
p p 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

KosmmuyecTBo yacoB DJIeKTPOHHbIE
HaumMeHoBaHMe pa3aesioB M TeEM (uudposBbie)
Ne n/mm P KoHTpoJbHbI IIpakTHyeckue op
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
e padoThI padoThI
pecypchbl
Paspnen 1. BemecTBo 1 XUMHYeCKHE peaKIUA
[ToBTOpeHue u yrinyoieHue 3HaHUH bubmorera [JOK
11 P vy 5) 1 https://m.edsoo.ru/7f41a63
OCHOBHBIX pa3/esioB Kypca 8 kjacca 5
bu6moreka [IOK
OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX
1.2 N 4 https://m.edsoo.ru/7f41a63
peaxmuit
6
DNEeKTPOIUTHYECKAs TUCCOLUAIUS bubmorera [IOK
1.3 ) 8 1 1 https://m.edsoo.ru/7f41a63
XUMUYECKUE PEeaKlIUU B pacTBOpax 6
Hroro mo pazgeny 17
Pa3znen 2. HeMeTa/JILI M X COeAMHEHHUS
bu6mmoreka [JOK
OO01as XxapakTepUCTUKa XUMUYECKHX
2.1 4 1 https://m.edsoo.ru/7f41a63
anemeHToB VIIA-rpynmsl. ["agorenst 6
OO01as XxapakTepuCTUKa XUMUYECKHX bubnunoreka [JOK
2.2 anemeHToB VIA-rpynnsl. Cepa u eé 6 https://m.edsoo.ru/7f41a63
COCIMHEHUS 6
OO11ast XapakTepUCTUKAa XMMUYECKUX bubnuoreka [IOK
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 1 https://m.edsoo.ru/7f41a63
COCOUHEHUA 6



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
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

OO01mas XxapakTepUCTUKA XUMUIECKIX bubnuorexa [JOK
24 anemeHToB |VA-rpynnsl. Yriepon u 8 https://m.edsoo.ru/7f41a63
KPEMHHU U UX COCANHEHUS 6
Wroro mo pazueny 25
Pasnen 3. Merasuiibl U MX COeIMHEHUS
bubmmoreka [{OK
3.1 OO0mue cBo¥cTBa METAIIOB 4 https://m.edsoo.ru/7f41a63
6
bu6moreka [IOK
3.2 Baxkneime MeTaJUIbI 1 UX COETUHEHUS 16 https://m.edsoo.ru/7f41a63
6
Hroro mo pazueny 20
Pasznen 4. Xumus v OKpy:Kamomas cpeaa
bu6mmoreka [IOK
4.1 BemectBa 1 MmaTepuainbl B )KM3HU YEIIOBEKa 3 https://m.edsoo.ru/7f41a63
6
Uroro no pazneny 3
bu6mmoreka [JOK
PesepBHOE BpeMmst 3 https://m.edso0.ru/7f41a63
6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Jara
Ne uudposbie
Tema ypoka Kourpoabubie | IlpakTtuyeckue | H3YyY€HH
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI A
pecypchl
1 [Ipenmer xumuu. Poss xuMuu B )KU3HU 1 bubmmoreka [IOK
yenoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
[TonsaTre 0 MeTO1aX MO3HAHUS B XUMUU
5 Th JIONel no teme: paccMOTpeHHE 1 bubmuotexa [JOK
BEIIECTB C PA3IMYHBIMU (PU3HIECCKUMU https://m.edsoo.ru/ff0d227e
CBOMCTBaMH.
[Ipaktrueckas padota Ne 1 «IIpaBuma
3 paboTHI B TaOOPATOPUH U TIPUEMBI 1 bubnuoreka [JOK
oOpareHus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
YucTteie BemecTBa U cMecu. CriocoObl
4 pazaenenust cmeced. Th JIONe2 no 1 bu6mmoreka [JOK
TEeME: pa3/ieJICHUE CMECel CIIOMOIIbIO https://m.edsoo.ru/ff0d26ca
Mar”ura.
[IpakTuueckas pabora Ne 2
5 «Pa3nenenne cmeceit (Ha mpumepe 1 bubmorexa HOK
A B p p https://m.edsoo.ru/ff0d28c8
OYHCTKU MTOBAPEHHOU COJIH)»
bu6mmoreka [JOK
6 ATOMBI U MOJIEKYJIbI 1
v https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE AIIEMEHThI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJIBI) XUMHUYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8



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

[Ipoctele u cnoxHbIe BemecTBa Th
JIONe3 o TeMe: 03HAKOMIIEHHE C

bu6mmoreka [{OK

8
o0pa3iaMu POCTHIX U CIIOKHBIX https://m.edsoo.ru/ff0d2a6¢c
BEILIECTB.

9 ATOMHO-MOJIEKYJISIPHOE YUCHHE bubmorexa LHOK

YIpHOe y3 https://m.edso0.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTAaBa BEIIECTB.

10 Xumunueckas popmyina. BaneHTHOCTh brbmmorexa [OK

pMYyJIa. https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX JIEMEHTOB

11 OtHOcUTeNbHAsA aTOMHAs Macca. bubmuotexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpPHAs Macca https://m.edsoo.ru/ff0d323c

12 MaccoBas 10J1s1 XUMAYECKOTO bu6moreka [IOK
3JIEMEHTA B COCTUHEHNUN https://m.edsoo.ru/ff0d350c

13 KoaunuectBo BemecrBa. MoJib. bubmuorexa [JOK
MognspHas macca https://m.edsoo.ru/ff0d5230

14 dOu3nvecKrue U XUMUYECKHE SBJICHUS. bubmuorexa [JOK
XuMHUUecKas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haku U ycia0BHs MPOTEKAHUS

15 xumuueckux peakuui. Th JIONe4 no bubnuoreka [JOK
TEeME: IPUMEPBI XUMUUYECKUX U https://m.edsoo.ru/ff0d3al6
(buznuecKuX sIeHUM.

16 3aKOH COXpaHEHHUs1 MacChl BEUIECTB. bubnunoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus KoJimyecTBa, MacChl

17 BEILIECTBA M0 YPABHEHUSIM XUMUYECKUX bubmmorexa [JOK

. P https://m.edsoo.ru/ffod5708
peakuuit

18 Knaccugukanus XuMHUUECKUX peakiuit bubnuorexa [IOK

(coenuHeHMs, pa3IoKEHHUS,

https://m.edsoo.ru/ff0d3f34



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

3aMeIIeHus1, 0OMeHa)

M. B. JIoMOHOCOB — y4€HBbIN-

bubmmoreka [{OK

19 sHIMKIoNeUuCT. O000ICHHE U
H s HUI https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3aI1s 3HAHUH
20 KonTtposneHas padota Nel mo Teme bubmmorexa [IOK
«BeniecTBa 1 XMMUYECKHE PEAKIIMM https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. Cocras
21 Bo3ayxa. Kucinopoa — sneMeHT u bubmorexa HOK
yxa. p https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
DU3NYECKUE U XUMUYECKUE CBOMCTBA
22 KHCJIOpo/ia (peaKkiiuu OKUCICHUS bubmorexa OK
p P ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstiue 006 oxcuaax
CrrocoOBI IMOJTydeHUsT KHCI0pOo/ia B
23 1ab0paTOpUH U MPOMBIIITIEHHOCTH Bubmmorexa [JOK
patTop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TennoBoii 3 hexT XuMuIecKou
24 peaKkuu, MOHSITHE O bubnuoreka [JOK
TEPMOXMMHUYECKOM YPABHEHUH, FK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUECKUX PEAKIUAX
TormumBo (HedTh, yroiab U METaH).
25 3arpsi3sHeHue BO3AyXa, CIIOCOObBI €T0 Eubmorexa HOK
P X, https://m.edsoo.ru/ff0d4c4a
MIpeI0TBpAILlCHUS
[IpakTnueckas pabota Ne 3 mo Teme
26 «[lonyuenue u cobupanue Kuciaopoaa Bubmiorexa OK
ya . p poaa, https://m.edsoo.ru/ff0d4ae2
W3YYEHHE ero CBOMCTBY
97 Bonopon — anemeHT u npocroe bubnuoreka [IOK
BemecTso. Haxoxnenue B mpupoae https://m.edsoo.ru/ff0d4dd0
28 dOu3nyecKue U XUMUYECKHIE CBOMCTBA bu6nmoreka [JOK



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
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0

Bojiopoja. [Ipumenenue Bogopoaa

https://m.edsoo.ru/ff0d4dd0

29 IlonsiTHe 0 KHMCIIOTaX U COJISIX bubmorexa HOK
https.//m.edsoo.ru/ff0d50d2
30 Crioco0bI MmoJTydeHust BOJAOPOIa B bubnuorexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
ITpakTryeckas padora Ne 4 o Teme
31 <<1PIOJ1 eHHe u I():061/1 aHue BOIOpoaa bubmiorexa HOK
7 . P Aoposa, https://m.edso0.ru/ff0d4f42
M3y4YEHUE €ro CBOMCTBY
39 MouisipHblii 00BEM ra3oB. 3aKOH bubnuorexa [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciaenust 00n€Ma, KoJIM4YecTBa
33 BEII[ECTBA ra3a [0 €T0 U3BECTHOM bubmmorexa [TOK
. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIlECTBA WIH 00BEMY
Brruncienus o0bEMOB ra3os 1o
34 ABHEHHIO pPeaKI[MHM Ha OCHOBE 3aKOHa bubmiorexa HOK
P . peakt . https://m.edsoo.ru/ff0d5708
00BEMHEBIX OTHOIIICHHH T'a30B
35 dOu3ndecKknue U XUMHUYECKHUE CBOMCTBA bubmuoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanuil. [Tonstue 06 bubmuoreka [JOK
WHJIUKATOPax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopurens. HacelmeHnHbie
37 u HI;HaCLlpeHHHZ aCTBOPBI MuaIl(:COBa;I bubmorexa LIOK
Hl p PPl https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[IpakTnueckas paborta Ne 5 mo Teme
38 «IIpurorosnenne pacTBOpoB ¢ bubnuoreka [IOK

OIIpENENEHHON MacCOBOM 10JIen
PacTBOPEHHOTO BEUIECTBA»

https://m.edsoo.ru/ff0d5eba



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba

KonTtponeHas padota Ne2 mo teme

bu6mmoreka [{OK

39
«Kucnopon. Bonopox. Bona» https://m.edsoo.ru/ff0d6342
Oxcunpl: cocTaB, KilaccupuKanms,

40 HomeHknarypa. Th JIONeS no bubnuorexa [JOK
TEMe:03HAaKOMJIEHHE ¢ 00pa3iamMmu https://m.edsoo.ru/ff0d664e
OKCH/IOB.

[Tosydyenne u XMMHUYECKUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubnuorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB

4 OcHoBaHMsI: COCTaB, KIacCU(pUKAIIHS, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[TonyyeHne n XUMHUYECKUE CBOWCTBA Eu6 LIOK

nonmoTexa

43 ocHoBanuit Th JIONe6 mo Teme:

. . https://m.edsoo.ru/ff0d67ca
CBOMCTBa HEPACTBOPUMBIX OCHOBAHHIA.

44 Kucnotsr: cocras, knaccudukanms, bubnuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
[TonyyeHue u XUMHYECKUE CBOMCTBA Bu6 1OK

nonmoTexa

45 kucnot Th JIONe7-8 o teme: aeiicTBue

A https://m.edsoo.ru/ff0dfee2
KHCJIOT Ha UHIUKATOPBI,
Conu (cpenHue): HOMEHKIATypa,
CHOCOOBI OMYYCHHS, XUMUYECKHE BuG 1OK
noIMoTeKa
46 cBorictBa Th JION29 no teme:
https://m.edsoo.ru/00ad9474
BBITECHEHHE OJHOTO MeTalia IPYTUM
13 pacTBOpa COJIH.
IIpaktuyeckas padora Ne 6. Pemenue
47 SKCIIEPUMEHTAJIbHBIX 33/a4 110 TeEME bubnunoreka [JOK

«OCHOBHBIE KJIaCChl HEOPTaHUUECKHUX
COEIMHEHUI

https://m.edsoo.ru/00ad9b7c
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['eneTnueckas cBsI3b MEXKy KJIacCaMU
Heoprannueckux coeaunenuit Th JIO

bubmmoreka [{OK
48 Nel0 o TeMe: B3auMOEHCTBHE
a https://m.edsoo0.ru/00ad9a50
TUAPOKCH/IA IIMHKA C paCTBOPaMHU
KHUCJIOT ¥ OCHOBAHUM.
bubmmoreka [{OK
49 O000111eHNE ¥ cCUCTEMATH3AIINS 3HAHUN
m 8 https://m.edso0.ru/00ad9cb?2
KonTponsnas pabora Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPraHUYECKUX bubnmorexa LOK
“n P https://m.edsoo.ru/00ad9ela
COEIMHEHUN
[TepBbIe MOTBITKA KIIACCH(PUKAITTN
51 XUMHUYECKUX dJieMeHTOB. Ilonsarue o bubmorexa LOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX JIEMEHTOB
[Tepuonnueckuii 3aKOH U
bu6mmoreka [IOK
52 [Tepuoauueckas cucTeMa XUMHYECKUX
https://m.edsoo.ru/00ada52c
anemenToB JI. . Menaeneera
53 Ilepuoasl, rpyIIIbL, TOATPYIIIIEI bubmorexa LOK
p » TPYHTIRL, pym https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. CocTaB aTOMHBIX bubnuoreka [JOK
saep. M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI09eK
. bubnuoreka [JOK
55 aToMOB 3JIeMeHTOB [leproanueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MeHaeneeBa
XapakTepucTUKa XUMHUYECKOTO
56 3JIEMEHTA M0 €T0 MOJIOKEHUIO B bubnmuoreka [JOK
[Tepuonnueckont cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
57 3nauenue [lepuoanueckoro 3akoHa Jist bubnuorexa [IOK
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pa3BuTUs HayKu U npaktuku. 1. 1.
MenneneeB — y4€HBIN, MIEAroT U
rpaXKJaHUH

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

PesepBHeIii ypok. O600IICHNE 1

bubmmoreka [{OK

58 i/
CHCTeMaTP?aHM SHAHIH https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas padoTa
Kourponsaas padbora Ne4 o teme
P P bubmmoreka [{OK
59 «CtpoeHue aroma. XUMHUYECKAs CBS3b)
. https://m.edsoo.ru/00adb486
/ Beepoccuiickast mpoBepouHas pabora
DIIEKTPOOTPUIIATETLHOCTh AaTOMOB bubmuorexa [JOK
60
XUMHUYECKHAX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6moreka [IOK
1 51
6 OHHAA XHMIHACCKAT CBASH https://m.edsoo.ru/00adac34
62 KoBanentHas nonsipHas XuMu4uecKas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBaneHntHast HenmossipHasi XUMHYECKas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
64 C
TEHCHD ORHCICHHA https://m.edsoo.ru/00adae28
65 OKHCITUTETbHO-BOCCTAHOBUTEIbHBIC bubnmuorexka [JOK
peakiuu https://m.edsoo.ru/00adb076
66 OKHUCIUTEIN U BOCCTAHOBUTEIU bubmnorexa [IOK
https://m.edso0.ru/00adb076
PesepBurblii ypok. O00011I€HIE U
67 CI/ICTIe)MaTI/BZp U 3HaHI/II;IH 10 TEME bubmiorexa LOK
H https://m.edso0.ru/00ad9cb?2
«Ctpoenne aroma. XUMHUECKasi CBI3b)
68 PezepBHblit ypok. O0001IEHNE U bubnuorexa LIOK

CHCTeMaTHu3alus 3HaHuH

https://m.edsoo.ru/ff0d61c6
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OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68




9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Jara

Ne undposbie

Tema ypoka Kourpoabubie | IlpakTtuyeckue | H3YyY€HH
n/n Bcero o0pa3oBaTe/ibHbIE

padoTsbI padoThI A
pecypcsl

[Iepnoanyeckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuorexa [JOK
XUMHUYECKUX AemMeHToB /1. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 bubmorexa [TOK

. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubmuorexa [JOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunpl xuMrueckoil CBS3U U THIIEI 1 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padota Nel o teme

5 «IToBTOpeHue U yriyOneHue 3HaHui 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca»

5 Knaccudukanus XuMu4eckux 1 bubnunoreka [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 eakiuu. [IoHSITHE O TOMOTCHHBIX U 1 bubmmorexa [JOK
peaxiui. https://m.edsoo.ru/00adbe9a
TFeTEPOre€HHBIX PEaAKIHIX
[TonaTHE 0 XUMUYECKOM PaBHOBECHH.

bu6mmoreka [JOK
8 @akTOpbl, BIUAIOIINE HA CKOPOCTh 1

XHUMHUYECKOU pPCaKun U MOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOT'O paBHOBCCHUS

OKHCIIMTEIEHO-BOCCTAHOBUTEIILHBIC

bu6mmoreka [{OK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONTUTHYECKON
muccoranuu. CUIIbHBIE U clla0bie
10 anektposiuthl Th JIONel mo teme: bubnuoreka [JOK
OIPEEIEHUE CPEIbI PACTBOPOB https://m.edso0.ru/00adcd68
KHUCJIOT M IIEJIOYEN C MOMOIIBIO
WHJIUKaTOPOB.
HNonnble ypaBHenus peakuuit Th JIO
11 Ne2 o TeMe:peakuy 0OMeHa Mex bubmmorexa [TOK
B P o https://m.edsoo.ru/00add448
pacTBOpaMu AJIEKTPOJUTOB.
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHH B CBETE IPEACTABIICHHI bubmorexa TOK
pvzx https://m.edso0.ru/00add5d8
00 3JIEKTPOJIMTUUECKON JUCCOIHAITIHT
XUMUYECKUE CBOMCTBA COJIEH B CBETE
MpeACTaBICHUI 00
13 AJIEKTPOJUTUUECKON AUCCOIUALINHI bubnuoreka [JOK
Th JIONe3 no teme : pacio3HaBaHUE https://m.edsoo.ru/00add8b2
WOHOB HATPHS, KK, KaIbIUs,
Oapusi, MEe/IH.
14 ITonusarue o ruaposnse couen Bubmorexa OK
P https://m.edsoo.ru/00add9d4
15 O6001eHne u cucTeMaTu3anus bubnnoreka [JOK
3HAaHUU https://m.edsoo.ru/00addd12
ITpakTrueckas padora Ne 1.
p p bu6mmoreka [JOK
16 «Pemenne 3kciepuMeHTAIbHBIX

3aaaq»

https://m.edsoo.ru/00addbfa
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KonTtponeHas padota Ne2 mo treme

17 «DIEKTPOIUTHYECKAS JUCCOLHAIINAS bubnmorexa LHOK
p ) https://m.edsoo.ru/00addec0
XUMHYECKUE PEAKIIUU B PACTBOPAX)
OO61ast XxapakTepuCTHKa FaJOTeHOB.
18 XHUMHYECKHE CBOMCTBA HA IIPUMEPE bubnmorexa [TOK
PUMED https://m.edsoo.ru/00addfe2
xJiopa
XnopoBojopoa. CoJisiHast KHCIIOTA,
XUMHUUYECKHE CBOMCTBA, MOJyYCHUE, Bu6 10K
HOIHOTEKA
19 npuMmenenne Th JIONe4 o teme:
p https://m.edso0.ru/00ade104
KauyeCTBEHHAs PeaKIlvs Ha XJIOPHI,
OpoMHUJT ¥ OTU/T-UOHBI.
[IpakTnueckas padota Ne 2 o Teme
20 «[TomyyeHne CONTHON KUCIOTBI bubmmorexa [OK
YHACHHE O ’ https://m.edsoo.ru/00ade348
n3ydeHue e€ CBONCTB»
Brruucienus mo ypaBHEHUSIM
21 XUMHAYECKUX PEAKIIAI, €CIU OJUH U3 bubmorexa HOK
p ’ a https://m.edso0.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mras XxapakTepuCTUKA SJIEMEHTOB bubnuoreka [JOK
VIA-rpynmsi https://m.edsoo.ru/00ade64a
AJToTpoTIHBIE MOTU(UKAITUN CEPBI.
23 Haxoxnenue cepbl U €€ coeTMHeHUN bu6mmoreka [JOK
B IIpUpoie. XUMUYECKUE CBOKCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10pO1, CTPOCHHUE, bubnuoreka [JOK
¢u3nyeckrue 1 XMMUYECKHE CBOMCTBa https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHas KUCIOTA,
. bubmuoreka [JOK
25 (buznuecKkrue U XuMUYECKHE CBOWCTBA,

npumenenne Th JIONeS no teme:

https://m.edsoo.ru/00adea28
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Ka4eCTBEHHAsI PeaKLUs Ha Cyab(ar 1
CyNb(UI-HOHBI.

XHWMHUYECKUE PEAKIUH, JIEKALLNE B
OCHOBE IIPOMBIIIIEHHOTO CII0co0a
IIOJIy4EHUS] CEPHOU KUCIIOTHI.

bubmmoreka [{OK

26 XHUMHYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKarollen cpe/ibl COCTMHEHUSIMHU
cepbl

97 Beruncnenue MaccoBoii 1011 BBIXO1a bubmmoreka [{OK
MPOAYKTA pEAKIINHU https://m.edsoo.ru/00adec8a
OO01as XxapakTepUCTUKA SIIEMEHTOB

28 VA-rpynisl. A30T, paclipocTpaHeHHe bubnuoreka [IOK
B Npupoe, puznueckue u https://m.edsoo.ru/00adeeab
XUMUYECKHE CBOWCTBA
AMMuak, ero pusudeckue u
XMUMHYECKHE CBONCTBA, MOJIyYeHUE U

29 npumenenne Th JIONe6 mo teme: bubmorexa IOK

https://m.edso0.ru/00adf004
KaueCTBEHHAs peaklys Ha UOH
aMMOHHSL.
[IpakTuueckast pabota Ne 3 o Teme
30 «ITomyuenne aMmmuaka, U3y4eHUe €ro bubmorexa HOK
= https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KUCJ0Ta, e€ pusndeckue u bubnnoreka [JOK
XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEN

39 aMMOHMSI B KaUE€CTBE MUHEPAIbHBIX bubnuoreka [IOK

ynoopenuit. Xumuueckoe
3arpsI3HEHUE OKPYKAKOLIEH CpeJIbl

https://m.edsoo.ru/00adf518
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COCAMHCHUAMU a30Ta

dochop. Okcun dochopa (V) u
docdopHas Kkucinora, GU3NICCKHE U

33 XMUMHMUYECKUE CBOMCTBA, MOJIy4E€HUE bubnnorexa LIOK
TE JIONe7 110 TeMe: KaecTROHHAS https://m.edso0.ru/00adf68a
peakius Ha docdar-noH.
Hcnonb3oBanue pocdaTtos B
34 KauecTBe MUHEPAIBbHBIX YI0OpEHUH. bubnuoreka [JOK
3arpsi3HeHHEe IPUPOTHOM cpeibl https://m.edsoo.ru/00adfc20
dbocdaramu
Vruepon, pacpocTpaHeHHE B
35 Hpnpzﬂe, gmnrzlecxl;e Y XUMHYECKHUE bubamorexa LOK
N https://m.edsoo.ru/00adfd9c
CBOMCTBA
Oxcuppl yriaepoaa, ux pusmndeckue u
36 XHMHUYECKHE CBOMCTBA. bubmuorexa [JOK
DKOJIOTHYECKHE TIPOOIIEMBI, https://m.edsoo.ru/00adfebe
cBsi3aHHBIE ¢ oKcuaoM yrieposa (1V)
VYroubHas kucnora u e€ conu Th BuGmiorexa LIOK
37 JIONe§ 1o Teme: KauecTBEHHAs httos://m.eds00.ru/00ae006¢
peakiusi Ha KapOOHAT-UOH.
[IpakTueckas pabota Ne 4 o Teme
38 "[TomyueHue yriaekuciioro rasa. bubnuoreka [IOK
KadectBenHnas peakius Ha kKapOOHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHauanbHbIE TOHATHUS 00
39 OpraHMYECKUX BELIECTBAX KaK O Bubmmorexa LIOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSIX yriepo/ia
40 Kpemuuii u ero coeauHenus bubnuoreka [IOK
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https://m.edso0.ru/00ae080a

[Ipaktudeckas padora Ne 5. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJ1a4 10 TCME

bubmmoreka [{OK

41 .
«BasxkHennne HeMeTallIbl ¥ UX https://m.edso0.ru/00ae0bf2
COEIVHEHUD
KonTponsnas pabora Ne3 no teme
. bubnuoreka [JOK
42 «Baxueinne HeMeTaIbl U UX
https://m.edso0.ru/00ae0e18
COEIVHEHUD
OO6mast XxapakTepUCTHKAa XUMUUYECKUX
SJIEMEHTOB — METAJIOB.
Meramnmyeckas CBI3b U
bu6moreka [IOK
43 MeTaJuTnIecKasi KpUCTaTnIecKas
.. o https://m.edsoo.ru/00ae103e
pemérka. Gu3ndyeckre CBOMCTBa
metamioB Th JIONe9 mo Teme:
M3ydeHne 00pa3IoB METAIIOB.
XuMHUdecKrue CBOMCTBA METAJIJIOB.
DIIEKTPOXUMUYECKHUI P Bu6 1OK
N HOJIHOTEKA
44 Hanpspbkenuid MetaiuioB Th JIONe10
. https://m.edso0.ru/00ael1156
10 TEME: B3aNMOJIEHCTBHE METAIIJIOB
C pacTBOpaMH COJIei
OO6mme crnocoObl MOTyICHUS
MeTaioB. CiutaBel. BeruucieHus mo
45 ABHEHUSIM XMMHUYECKUX PEAKIINNA bubmnorexa [IOK
yp p ’ https://m.edso0.ru/00ae1156
€CJIM OJIUH U3 PEarcHTOB COJCPIKHUT
pUMecH
46 IToHsITHE O KOPPO3UU METAIOB bubmiorexa LOK
pp https://m.edso0.ru/00ael1278
47 [IlenouHbIe METAILITBI bubmuoreka [JOK
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https://m.edsoo.ru/00ael4b2

48 OKcubl ¥ THAPOKCU/IBI HATPUSA U bubnuorexa [JOK
KaJTus https.//m.edso0.ru/00ael4b2
49 [Ieno4yHO3EMENBHBIE METAILIIBI — bubnuorexa [JOK
KaJIbIIUA U Maroui https://m.edso0.ru/00ael15e8
50 Bakueiiimme coemuHeHNS KLU bubnmorexa LHOK
https://m.edso0.ru/00ael15e8
51 O000611IeHNE U CUCTEMATHU3aIIUS
3HAHUMN
59 JKEcTKOCTh BOABI M CITIOCOOBI €& bu6moreka [IOK
YCTpaHEHHUS https://m.edso0.ru/00ae1886
[IpakTnueckas padota Ne 6 o Teme
53 "YKEcTKOoCTh BOIBI U METOBI €€ bubmorexa LOK
" https://m.edsoo.ru/00aelae8
yCTpaHECHHS
. bu6mmoreka [IOK
>4 Aol https://m.edsoo.ru/00aelc64
AmMdoTepHbIe CBOMICTBA OKCHIA U
55 rugpokcuaa Th JIONel 1 no teme: bu6mmoreka [JOK
MOJIy4€HHUE TUAPOKCUIA ATIOMUHUA U https://m.edsoo.ru/00aelc64
JI0Ka3aTelIbCTBO €ro aM(pOTEPHOCTH
56 Weneso bubnuoreka [JOK
https://m.edso0.ru/00ae1d86
OKcHIBI, THAPOKCUIBI M COJIH JKeJIe3a
(11 u xenesa (111) Tb JIONe12,13 no
57 TEME:TOJTydeHHE THAPOKCHIOB bubmiorexa LOK
Oy AP : https://m.edsoo0.ru/00ae35e6
xeneza(ll ) u(lll), xkauecrBennas
peakius Ha woHbI xxerne3a (1) u (1)
58 O0001IeHEe U CHCTEMATH3AIUS



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

3HAHUI

[Ipaktudeckas padora Ne 7. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJ]a4y 10 TECME

bubmmoreka [{OK

59
«Baxnenmue MeTajuibl 1 UX https://m.edsoo.ru/00ae3de8
COCTMHECHUS
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUM, €CITN OJIUH U3
60 peareHToB JaH B U30BbITKE WU bubnuorexa [JOK
COIEPKUT IpUMecH. Beruucnenus https://m.edsoo.ru/00ae1750
MacCOBOM JIOJIM BBIXOJa TIPOTYKTA
peakumn
61 O060011eHre U crucTeMaTu3alus
3HAHUM
KontponbHas padota Ned4 o teme
62 «Baxxnelimue MeTauIbl 1 UX
COEJIMHEHUS
63 BemiectBa u matepuaisl B bubnuoreka [IOK
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE bubnuoreka [JOK
OKpY’Karollen cpeibl https://m.edsoo.ru/00ae4270
65 PoJsib XxuMuu B perieHuu bubnunoreka [JOK
9KOJIOTUYECKHUX TIPOOIeM https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O0oO1IeHNE U bubnuoreka [IOK
cUCTEMAaTU3aIys 3SHAaHUN https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O00O1IIEHNE U bubnuoreka [IOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O00O1IEHNE U bubnuoreka [IOK

CHCTeMaTHu3alus 3HaHuH

https://m.edsoo.ru/00ad9ch2



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68







INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUS

OCHOBHOM

OBPA3OBATEJILHOW MTPOT'PAMMBI

8 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NMpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmMmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1

ITo teme: «IlepBoHaYanbHBIE XUMHYECKHUE TTOHSATHUS»

1.1

pacKpbhIBaTb CMBICII OCHOBHBIX XHUMHYECKUX TIOHSTHI: aToM,
MOJIEKyJIa, XHMHUYECKHH JJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMeCh (OJHOPOJHAs W HEOJHOPOJHAs), BaJCHTHOCTD,
OTHOCHTENIbHAsT aTOMHAas W MOJIKYJsIpHash Macca, KOJMYECTBO
BEIIIECTBA, MOJIb, MOJIApHAs Macca, MaccoBasl JOJS XHMHUYECKOTO
JJIEeMEHTa B COCIMHEHUU, MOJIAPHBIH 00BEM, XUMHUYECKas pEaKIus,
KiIaccuukanus — peakiui:  peakuuH  COCIWHEHHUs,  pPeaKIuu
pa3lioKEHUsI, PEaKIUHM 3aMEIICHUs, pPEaKIuu OoOMeHa, 3K30- U
SHJOTEPMHUUYCCKHE PEAKIUU, TEIUIOBOM 3(PQeKT peakiuu, pacTBop,

MaccoBasi J10Jig BelecTBa (MPOLEHTHAs! KOHIIEHTPAIMsI) B pacTBOPe

1.2

HUITIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHUMHYCCKHUX MMOHATHH H

IIPUMCEHATH 3TU IMMOHATHSA ITPU OIMMMCAHUHN BCIICCTB U UX npeBpameHI/Iﬁ

1.3

HCIIOJIb30BaTh XHUMHYCCKYIO CHMBOJIMKY JISI COCTAaBJICHUS q)OpMyJ'I

BCIICCTB U ypaBHCHI/Iﬁ XHUMHYCCKHUX peaKHI/Iﬁ

1.4

PaCKpbIBATb CMBICJI 3aKOHOB COXpaHCHUA MacCChbI BCIICCTB,
IIOCTOAHCTBA COCTAaBa, ATOMHO-MOJICKYJISIDHOI'O YYCHHUSA, 3aKOHa

ABoraapo

1.5

ONpCACIIATD BaJICHTHOCTD aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

1.6

KJ'IaCCI/I(I)I/IL[I/IpOBaTB XUMHUYCCKHUE pPCaKIUn (HO Yucily U COCTaBy

YUYaCTBYIOIIMX B PeaKkIH BELIECTB, 110 TEII0BOMY 3 (deKTy)

1.7

BBIYUCIISIT OTHOCUTCIIbHYIO MOJICKYIIIPHYIO W MOJIAPHYIO MacCChbl

BCIICCTB




1.8

BBIUMCIIATH MAacCOBYIO JIOJII0O XHMHUYECKOTO 3JeMeHTa 1o (opmyre

COCIUHCHMS,

1.9

BBIYUCIIAATH MAaCCOBYHO JOJIFO BEIICCTBA B paCTBOPC

1.10

IPUMEHSTh €CTECTBEHHOHAYYHbIE METObl IMO3HAHUS — HAOJIOJCHHUE,
U3MEpEHUe,  MOJEIIMPOBAHME,  OKCIEPUMEHT  (peallbHbli U

MBICJICHHBIN )

[To Teme: «BaxHelmume npeacTaBUTEIM HEOPraHUYECKUX BEILIECTBY

2.1

PacCKpeIBaTb CMBICII OCHOBHBIX XHUMHUUYCCKUX TIOHSTHH: OKCHnI,

KHucCj0oTa, OCHOBAaHUEC, COJIb

2.2

ONpCACIIAATh NPUHAMIC)KHOCTb BCHICCTB K OHpe,JIeJ'IéHHOMy KJ1aCcCy

coelMHeHul no popmynam

2.3

KJ'IaCCI/I(i)I/IHI/IpOBaTI) HCOPTraHNYCCKHEC BCIICCTBA

24

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHMUYECKHE CBOICTBa
BEILECTB PA3JIMYHBIX KIJIACCOB, MOATBEp)KJasi ONHCAaHUE MpPUMEpaMU

MOJIEKYJISIPHBIX YPAaBHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUIA

2.5

IIPOTHO3UPOBATH CBOMCTBA BCIIECTB B  3aBHUCHUMOCTH OT HX
Kau€CTBCHHOI'O COCTaBa, BO3MOXXHOCTH IPOTCKAHUA XHUMHYCCKUX

MIPEBPALLEHUN B Pa3INYHBIX YCIOBUAX

2.6

cleoBaTh MpaBWJIaM TOJB30BAaHUS XUMUYECKOW TOCyIoil H
1a00opaTopHbIM OOOpYIOBAaHHEM, a TAKXKE IMpaBWiIaM OOpalieHus c
BEUIECTBAMH B COOTBETCTBUU C HUHCTPYKIHSIMHU [0 BBIIOJIHEHUIO
71a00PATOPHBIX XUMHYECKUX OMBITOB IO TMOJIYYCHHIO M COOMPaHHIO
ra3o00pa3HbIX BEIIECTB (BOJAOPOAA U KHUCIOpPOJA), MPUTOTOBICHUIO
pacTBOpOB € OMPENENIEHHOM MaccoBOM JoJiell pacTBOPEHHOTO
BEIIECTBA, MNIAHUPOBATH U MPOBOJUTH XUMUYECKUE HKCIIEPUMEHTHI I10
pacro3HaBaHWIO PACTBOPOB IeNoYed U KUCIOT C TOMOIIBIO

UHAMKATOPOB (JaKkMyc, heHondTaren, METUIOPAHK U IpyTue)

2.7

IIPOBOAUTD paC‘léTH 10 YpaBHCHUIO XUMHWYECKOH pe€aKkuuun

[Io Teme: «llepmommueckunn 3akoH u Ilepuomguueckas cucrema
xumuyeckux snemeHToB JI. W. MenneneeBa. CtpoeHue aTromoB.

Xumudeckas cBI3b. OKHUCIUTEILHO-BOCCTAHOBUTEIIHHEIC peakum»

3.1

PacKpbIBaATb CMBICII OCHOBHBIX XUMHYCCKUX TMOHSATHM: AApPO aToMma,
BHeKTpOHHLIﬁ clion aromMa, aTOMHasd Op6I/ITaHB, paauyc aroma,

XUMHUYCCKas CBA3b, IOJISIpHAA W HENOJIpHAAd KOBAJICHTHAA CBA3b,




3IEKTPOOTPUIIATEILHOCTh, HMOHHAsl CBSI3b, WOH, KATHOH, aHUOH,

CTCIICHb OKHCIICHUA

3.2

KHaCCI/I(i)I/IL[I/IpOBaTb XUMHYCCKHUEC DJICMCHTBI

3.3

OTNUCBHIBATh W XapaKTepu3oBaTh TaOnuuHyro popmy Ilepmoanueckoii
CUCTEMbl XMMMUECKHUX D3JEMEHTOB: pa3iu4arTh MOHITHUS «TJIaBHAS
noarpynna (Arpynma)» u  «mnoOouHas mnoarpynna (brpymma)y,

«MaJIbIe» U «OOJIBIITNE) Nepruoabl

3.4

packpsiBaTh cmbich Ilepmommueckoro 3akona .M. Menpaeneesa:
ACMOHCTPUPOBATH NOHUMAHUC nepnozu/lqecxoﬁ 3aBUCHUMOCTH CBOMCTB
XUMHUYECCKHUX DJJIIEMCHTOB OT HX TIIOJOXKCHHSA B Hepno;quCKoﬁ

CHUCTEMCE

3.5

COOTHOCHUTh  O0O3HAauUEHHUs, KOTOpblE HMEIOTCS B  TabmuIe
«Ilepmognyeckass  cucrema  XuMu4yeckux  anemeHto ..
MenpeneeBa» C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB
XMMHUYECKUX DJJIEMEHTOB (cocTaB M 3apsija  sjapa, oOliee dYHCIo

AJIEKTPOHOB U pacrpeiesieHUue X MO0 3JIEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIATD CTCIICHDb OKHMCIJICHUSA DJIEMCHTOB B 6I/IHapHBIX

COCAUMHECHUAX

3.7

OTIpENeNIATh BUJ XHMHUYECKON CBsI3UM (KOBaJeHTHas W HOHHas) B

HCOPraHNM4CCKUX COCANHCHUAX

9 KUIIACC

Kon
NpoBEPsSIEMOro
pe3yabTaTa

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJLHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

1

ITo Teme: «BemecTBo U XMMHUYECKas pEaKuus»

1.1

pacKpbIBaTb CMbLICII OCHOBHBIX XHUMHYCCKHUX MMOHSATHM: pacTBoOp,
QJICKTPOJIUTBI, HEJJICKTPOJIUTBI, JJICKTPOJIUTHYCCKAA AUCCOLMaNNs,
pCakiiun HMOHHOI'O O6MeHa, KaTajin3aTop, XUMHYCCKOC PABHOBCECHC,
O6paTI/IMLIe n HeO6paTI/IMLIe peaKkiuu,
OKHCIIUTCIbHOBOCCTAHOBHUTCIIbHBIC pcaKkuuy, OKHCIIUTCIIb,
BOCCTAHOBHUTCJIb, OKHUCJICHUC HW  BOCCTAHOBJICHUC, aAJIJIOTPOIIHA,

aM(I)OTepHO CTh, XUMHYCCKasa CBA3b (KOBaﬂeHTHaH, MOHHas,




MeTaHHI/I‘-IeCKaSI), KpucCTallIn4CCKas peméTKa, CIlIaBbI, CKOPOCTb

XUMHYECKON peaKkuu

1.2

WIUTIOCTPpUPOBATL B3aMMOCBA3b OCHOBHBIX XHMHWYCCKHUX MOHSATHH U

IMPUMCHATDH 3TU MMOHATHSA ITPU OIMMMCAHUHN BCUICCTB U UX HpeBpaIIICHI/Iﬁ

1.3

COCTaBJIATh ypPaBHEHUS 3JIEKTPOJUTUYECKON IUCCOLMALMM KHUCIIOT,
HIeJIOYEH M COJIEH, IOJIHBIE M COKpALEHHBbIE YPaBHEHUS DPEaKLUd

MOHHOI'O 0O0OMeHa

1.4

PaCKphBIBaTh CYHIHOCTH OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ

MIOCPEJCTBOM COCTABJICHUS 3JIEKTPOHHOTO OajaHca ITUX PEeaKLHi

1.5

MIPOBOJIUTH PACUYETHI [0 YPABHEHUIO XUMUYECKON pEaKIUU

IIo Temam: «Hemeramnsl u ux COCAUHCHUA» U «MeTtanael U WX

COCTMHEHU S

2.1

XapaKTepHU30BaTh (OMUCHIBATE) OOIIHE U CTIETIM(PUICCKUE XUMUICCKUE
CBOWCTBA TIPOCTBIX M CJIOKHBIX BEIIECTB, TOJTBEP)KIas OIMUCAHUE
puMepaMy MOJIEKYJSIPHBIX U HOHHBIX YPaBHEHUIH COOTBETCTBYIOIIUX

XUMHUYECKUX PEaKINi

2.2

COCTaBJISITh YPaBHEHUS PEAKIMH, TOATBEPXKIAIONTNX CYIIIECTBOBAHUE

T€HETHYECKO CBSA3H MCXKIOY BEIICCTBAMU PA3JIMYHBIX KJIaCCOB

2.3

IIPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHMHA,
BO3MOXXHOCTH IPOTEKAHUA XUMHUUYCCKHUX HpeBpaH_[eHI/Iﬁ B Pa3JIMYHbIX

YCIIOBUAX

2.4

cleoBaTh MpaBWJIaM TMOJB30BAaHUS XUMUYECKOW TOCyIoll H
1a00paTopHbIM OOOpYIOBAaHUEM, a TAKXKE IMpaBWiIaM OOpalieHus C
BEUIECTBAMH B COOTBETCTBUM C HHCTPYKIMSIMH IO BBIIIOJHEHUIO
71a00PAaTOPHBIX XUMHUYECKUX OMBITOB IO TMOJYYCHHIO U COOUPAHUIO

r33006p33HLIX BCIICCTB (aMMI/IaKa " YIICKHUCJIOIO ra3a)

2.5

IPOBOJUTH PEAKLUUH, TOATBEPXKAAIOIINE Ka4eCTBEHHBIH COCTaB
pa3MMYHBIX BEIIECTB: PACIO3HABATh OIBITHBIM IYTEM XJIOPHI-,
Oopomua, wuoauna,  Kapbonar, ¢Qocdar, cumukar, cyabdar,
THJIPOKCUMOHBI, KaTHOHBl aMMOHHS, MOHBI H3YyYCHHBIX METAJIOB,

IMPUCYTCTBYIOIIHEC B BOAHLIX pACTBOPAX HECOPIraHNMYCCKUX BCUICCTB

ITo Teme: «XuMHSA U OKpYXKaroIIas cpena»

3.1

PaCKpbIBaATb  CMBICII  OCHOBHBIX XHMHWYCCKHUX MMOHSTHM: HI[K

BCUICCTBA, KOPpPO3Hd MCTAJIJIOB




3.2

HpI/IMeHHTB OCHOBHBIC OHepaLII/II/I MBICJII/ITCJ'IBHOI;'I ACATCIIBHOCTU —
aHaIM3 MW CHUHTE3, CpaBHEHHE, O0O00O0IIeHUE, CHUCTEeMaTH3alHIO,
BBISIBJICHUC HpI/I‘II/IHHO-CHeI[CTBeHHBIX CB$I3€I>’I —  JJId I/I3y‘-ICHI/ISI
CBOI71CTB BCIICCTB U XHUMHUYCCKHUX peaKuHﬁ; eCTeCTBeHHOHayLIHl)Ie
METOJIbI TIO3HAHWS — HaOIOJICHUE, W3MEpPEHHUe, MOJICIIMPOBAHHUE,

SKCIIEPUMEHT (PeaibHBIA U MBICJICHHBIH)




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaHI)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumun. Poiab XMMHM B KU3HM Ye€JIOBEKa. XHUMHUS B CHUCTEME HayK.
Tena n BemecTtBa. PU3MYECKHE CBOMCTBA BEHIECTB. ATpEerarHoe COCTOSHUE

BCIICCTB

1.2

IlonstHe 0 METOJaX MMO3HaHUusA B XUMUU. Ywucteie BCIICCTBA U CMCCH. Cnioco0n1

pa3aeneHus: cMecen

1.3

ATOMBI H© MOJICKYJIBI. Xumnueckre »dieMeHThl. CHMBOJBI XHUMHYECKHX

a51eMeHTOB. [IpocThie U c10XkHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

1.4

Xumunyeckas popmyna. BaleHTHOCT aTOMOB XMMHUYECKUX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA  cocTaBa  BemecTB.  OTHOcuTenbHas  aTOMHasg — Macca.
OTtHocuTenbHAasE MOJIEKYIIIpHAs Macca. MaccoBas J0JIs XMMHYECKOTO 2JIEMEHTa

B COCIMHCHUH

1.5

KonunuectBo BemectBa. Monbs. MossipHass Macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX €IWHHUIl BemiecTBa. Pacuérel mo Qopmynam

XUMHNYCCKHX COGI[I/IHCHI/Iﬁ

1.6

duznyeckue U XMMHUYCCKHE SBJIICHHSA. XHMHYCSCKas p€akuua u eé IIPpU3HAKHU.
3aKoH COXpaHCHUA MaCChl BEIICCTB. XuMmudeckue YpaBHCHHUA. KJ'IaCCI/I(l)I/IKaLII/IH

XUMHUYECKUX Peaklnid (COeTuHEHMs, pa3oKeHNs, 3aMellleHus, OOMeHa)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYI0OM, C TIPaBUIIAMHU
paboThl B JabopaTopur W mnpuéMamMu oOpalieHus C  J1adopaTOPHBIM
00OpyJIOBaHHEM, HW3YYCHHE W OIHUCAHWE (U3UYECKUX CBOMCTB 00pa3ioB
HEOPraHMYECKUX BEIICCTB, HaOMoJacHHe (uU3nYeckux (IJIaBJICHHUE BOCKa,
TasHUE JIbJIa, PACTUPAHUE caxapa B CTYIKe, KUIEHWE W KOHACHCAMs BOJIbI) U
XUMHYECKUX (TOpeHHe CBeYd, [MpOKATMBaHWE METHOW  MPOBOJIOKH,
B3aMMOJICIICTBHE MeNNa C KHUCJIOTOW) SIBICHUN, HAONIOJEHHWE U OIMUCaHUE
OPU3HAKOB TMPOTEKaHWs XUMHUYECKMX peakiuid (pa3joxkeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapus, paslIoKeHUe

ruapokcuaa menu(ll) mpu HarpeBaHuH, B3aUMOJICHCTBHE JKee3a ¢ PaCTBOPOM




comu meau(1l), u3yaenue cnocoOoB pazeneHus: cMeceit (C MOMOIIBI0 MarHUTa,
(GunbTpOBaHUE, BHIIAPUBAHME, MUCTWLISAIMS, XpomaTorpadus), MpoBeacHUE
OYUCTKU HOBapeHHOﬁ coJig, Ha6JIIOIIeHI/I€ " OIIMCAaHUC PC3YJIbTATOB IMMPOBCACHUA
OTIBITA, WTIOCTPUPYIOUIETO 3aKOH COXPAaHEHHS MAacChl, CO3JaHHE MOJeneit

MOJIEKYJ (IIapOCTEPIKHEBBIX)

Baxwueline npeacTaBUTeNIM HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmecp razoB. CoctaB Bo3nyxa. Kucimopon — anemMeHT u mpocrtoe
BemecTBo. HaxokaeHue Kucioponaa B Hpupoje, (Gu3nyeckrne M XUMHUYECKUE
cBoiictBa (peakuuu ropenus). Oxcuapl. IIpumenenue kuciopona. CrnocoObl
MOJy4eHHUs KHCIOpoAa B JabopaTopuu M NpOMBIILIEHHOCTH. Kpyrosopot

KHcopoaa B npupoae. O30H — alyioTponHast MoAU(UKALIMS KUCIOpoaa

2.2

TemnoBoil a3pPexT XuMHUIeckol peakinuu, TEPMOXUMHUYECKNE YPaBHEHHUS, K30~
1 SHIOTEPMHUUYECKHE PeaKUMU. TOIUIMBO: YroJib U METaH. 3arpsi3HEHUE BO3/1yXa,

ycUJIeHUE MMapHUKOBOTO 3P deKTa, pa3pylieHHe 030HOBOTO CII0s

2.3

Bomopon — snmemeHT M mpocroe BemectBo. Haxokaenue Bomopona B IPHPOZE,
¢u3nueckre W XUMHUUYECKHE CBOWMCTBA, IPUMEHEHHE, CIIOCOObI TOJTydEHHUS.

Kuciote! 1 conu

2.4

Monspabiii 00b€M ra3oB. PacuéTel Mo XUMUYECKUM YpaBHEHUSM

2.5

duznueckue CcBOWCTBa BOAbl. Boga kak pactBopuTenab. PacTBOpBL
HacelimienHble M HEHACHILEHHbIE pacTBOPBL. PacTBOpUMOCTH BEIlIECTB B BOJIE.
MaccoBast 1oisl BellecTBa B pacTBope. XHMHUYECKHE CBOWCTBA BOJBI.
OcHoBanusi. Ponp pacTBOpoB B mpupojie W B XKU3HU yenoBeka. KpyroBopoT
BOABl B TpUpoJe. 3arps3HeHHe NpUpOJIHBIX BojA. OxpaHa U OYHCTKA

IMPUPOIHBIX BO

2.6

Knaccudukanus nHeopranmvyeckux coeauHenuid. Oxcuapl. Krnaccudukarus
OKCHJOB: cojeoOpa3yronue (OCHOBHBIE, KHUCIOTHBIE, amQoTepHble) U
HeconeoOpazyromue. Homenknarypa okcuioB. dusmueckue U XUMHUYECKHE

CBOMCTBA OKCHUJIOB. HOJ’Iy‘IeHI/Ie OKCHJIOB

2.7

OcHoBanus. Kiaccudukanus ocHOBaHMHA: MIEIOYM M HEPACTBOPUMBIE
ocHoBaHus. HomeHnknarypa ocHoBaHui. PU3NYeCKHEe U XMMHYECKHE CBONCTBA

ocHoBaHui. [loyuenne ocHoBaHU

2.8

Kucnotel. Knaccudukanus xucnot. Homenknatypa kuciaor. dusznueckue u
XUMHYECKHE cBoOMcTBa KHCIOT. Pan aktmBHocth MetauioB H.H. bekertosa.

HonyquI/Ie KHUCJIOT




2.9

Comu. Homenknartypa comneil. @usnueckrue M XMMHUYECKHME CBOWCTBA COJICH.

[Tony4yenue coien

2.10

I'enernueckas CBSI3b MCKAY KJIaCCaMH HCOPraHUYCCKUX COCIII/IHGHI/If/'I
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XHMMHUYECKUN  OKCIIEPUMEHT: KAaYeCTBEHHOE OIPEIEICHUE  COACPKAHUSA
KHCJIOpOJia B BO3AYyXE, IOJIydE€HHE, COOMpaHuE, paclo3HABaHUE U H3ydeHHE
CBOMCTB KHCJIOpOJa, HAOIIOJEHUE B3aUMOJAECUCTBUS BEILIECTB C KUCIOPOAOM U
yCIIOBUSI BOZHUKHOBEHUS M MpEKpallleHus TopeHus (Ioxapa), 03HaKOMJIEHUE C
oOpa3lilaMui OKCHJIOB U OIMCAHME WX CBOMCTB, IOJIydeHUE, coOupaHue,
pacrno3HaBaHUe M H3Y4YE€HHE CBOWCTB BOAOpoJa (ropeHue), B3aUMOJEHCTBHE
BoJjiopona ¢ okcunom meau(ll) (Bo3MOKHO MCTIOJIb30BaHUE BUICOMATEPUATIOB),
HaOmoJeHne 00pa3lloB BEIECTB KOJMYECTBOM | MOJb, HCCIEJOBaHUE
OCOOEHHOCTEHl pacTBOPEHHs BELIECTB C pPA3JIUYHOW PacTBOPUMOCTHIO,
[IPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHON MAacCOBOM JIOJIEW PaCTBOPEHHOIO
BEILIECTBA, B3aMMOJEHCTBHE BOJAbI C MeETaulaMd (HaTpUeM M KaJbI[HEM)
(BO3MOXXHO HCHOJIb30BaHUE BHJIEOMATEPHANIOB), OIpEAEICHHE PAcTBOPOB
KHCIIOT M IIeJ0o4Yel C TMOMOIIbI0 HHAWKATOPOB, HCCIEIO0BaHHE OOpa3IoB
HEOPraHMYECKUX BELIECTB pPa3IMYHbIX KJIACCOB, HAOIIOAEHUE W3MEHEHUs
OKpacKd MHIUKaTOpPOB B pPacTBOpax KHCIOT M IIEJI0YeH, H3ydyeHHe
B3auMoeiicTBus okcuna meau(ll) ¢ pacTBopoM CepHOM KHCIOTBI, KHCIOT C
METaJlIaMH, PEaKIMid HEUTpaIn3alku, OJTy4YeHUEe HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHME OJIHOTO MeTajyla JpyrMM M3 pacTBOpa COJIM, pEIIeHue
9KCIEPUMEHTAIbHBIX 3a/a4 Mo TeMe «BakHellne Kiacchl HEOPraHWYEeCKUX

COEIUHEHUI

[Tepuonuueckuii 3akon u [leproauueckas cucteMa XUMHUYECKUX 3JIEMEHTOB
.M. Menaeneea. CTpoeHue aToMOB. XUMHUYECKasi CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBHUTCIIbHBIC PCAKIIMHU

3.1

[lepBpie MOMBITKH KIACCUPUKALMU XUMHUUYECKUX dieMeHTOB. [lonstue o
IPYNIax CXOJHBIX AJIEMEHTOB (IIENOYHBIE M IIEIOYHO3EMENbHbIE METaJlIbl,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHThI, KOTOpble 00pa3yroT amMdoTepHbIe

OKCUIBI U TUAPOKCHUIBI

3.2

[Iepuonnueckuii 3akoH. [lepuoanueckas cucteMa XuMHU4YeCKUX a1neMeHToB /. 1.
Menneneena. KopoTkonepuonas u JUIMHHOTIEPUOTHAS (hopMbI
[lepuonnueckort cucremsl xumuueckux oanemeHtoB .M. Menzeneesa.
[lepuonsl m rpynmbl. PU3AYECKUN CMBICT MOPSAKOBOIO HOMEpPA, HOMEPOB

nepuoJa v rpytIibl 3JICMCHTA




3.3

Crpoenne atoMoB. CoctaB aToMHBbIX snep. M3oTomnel. Dnexrponsl. CtpoeHue
AJIEKTPOHHBIX 000J04YeK aroMoB TMepBbIX 20 XUMHYECKHX DIIEMEHTOB
IIepuognueckoit cucremnl .M. MenneneeBa. XapakTepucTuka XMMHUYECKOTO

3JIEMEHTA 1O €ro nojoxeHuro B [lepuoanueckoii cucreme [I.11. MenneneeBa

3.4

3aKOHOMEPHOCTH HM3MEHEHUsl pajJuyca aTrOMOB XHMHUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKMX CBOMCTB IO IpynnaM M IEPHOJaM.
3nauenue [lepuonmueckoro 3akoHa u Ileproauueckoil CUCTEMbl XUMUYECKHX
3JIEMEHTOB JUISl pa3BUTHS Haykd W mnpakTuku. .M. MenneneeB — y4€HbId U

rpaxkxJaHuH

3.5

Xumuueckasi cBsizb. KoBaneHTHas (MOJsIpHAsT W HEMOJSIpHAsi)  CBSI3b.

SHGKTPOOTPI/HIaTGJ'ILHOCTI) XUMHUYECKUX dJIeMeHTOB. MloHHAas CBI3b

3.6

Crenenb okucieHus. OKUCIUTEILHOBOCCTAHOBUTENbHBIE peakuuu. [Iponecchr

OKHCJICHMS B BOCCTaHOBJICHMA. OKHUCINTEIIN U BOCCTAHOBHUTECIIN

3.7

XUMUYECKUH HKCHEPUMEHT: H3y4eHHE O0OpaslloB BEIIECTB METAIIOB U
HEMETAJUIOB, B3aMMOJCWCTBUE THMIAPOKCHAA LHUHKA C PACTBOPAMH KHCIOT H
[IeJ04Yel, POBEICHNUE ONBITOB, WIUTHOCTPUPYIOIIUX MPUMEPHI OKUCIUTENBHO-

BOCCTAaHOBUTEJbHBIX peakiuil (ropeHue, peakluy pa3ioKeH s, COeAUHEHNS)

9 KUIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

BeH_[eCTBO U XUMHUYCCKaA pCaKIusl. HOBTOpeHI/IC

1.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucrema XuMH4eCKux 3aeMeHToB J[. M.
MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUHM CBOMCTB
XUMHUYECKUX JJIEMEHTOB IEPBBIX TPEX TMEPUOJOB, Kalus, KaJIbIUSI W WX
COCIMHCHUN B COOTBETCTBHM C IIOJIOXKEHHUEM 3JeMeHTOB B Ilepmomnueckoi

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CTpOGHI/Ie BCIICCTBA: BHBI XUMHWYECKOH CBSI3U. THITBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBHCHUMOCTh CBOMCTB BEIIECTBA OT THIIA KpHCTaHHquCKOﬁ peI_HéTKI/I
1 BUJIa XUMHYECKOM CBS3H. KJ'IaCCI/I(l)I/IKaLII/I}I N HOMCHKJIATYpa HECOPraHNYCCKUX
BCIICCTB (Me)KI[yHapOI[HaH u TpI/IBI/IaJ'IBHaSI). XHMHYECKHE CBOMCTBa BCIICCTB,
OTHOCAIIHNXCA K  pa3JInYHbIM KiI1acCcaM HCOPTraHNYCCKUX COG,Z[I/IHeHI/II‘/’I,

TCHCTUYCCKAsA CBA3b HCOPTAHNYCCKUX BCIICCTB

1.3

Knaccugukanus XuMUYeCKUX peakLuil 10 pa3IUuHbIM NPpU3HAKaM (110 YUCITY U




COCTaBy Yy4YacTBYIOIIMX B pEaKUMU BEIIECTB, MO TeIwioBoMy 3¢ddekry, mo
W3MEHEHHIO CTENEHEHW OKHCICHHS XMMHYECKHX DJIEMEHTOB, 10 OOpaTHMOCTH,
[0 y4acTUIO Karajnu3aropa). OK30- U JHAOTEPMUUYECKHE  PEAKIUH,

TCPMOXUMHUYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XUMHYCCKOM pCaKkuuun

1.4

[Tonsite 06 0OpaTHUMBIX M HEOOPATHMBIX XMMHUYECKUX peakiusx. [loHstue o
TOMOTEHHBIX ¥ I'€TEPOreHHbIX peakuusax. [IoHATHEe 0 XMMUYECKOM PaBHOBECHHM.
@akTOphl, BIMAIOIME HA CKOPOCTh XMMHUYECKOM pEakUMM M II0JI0KEHHE

XHUMHUYECKOTO PaBHOBCCHUS

1.5

OKHCANTENBEHO-BOCCTAHOBUTEIbHBIE peakuuu, JIEKTPOHHBIN OanaHc
OKHUCJIMUTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBiieHuE  ypaBHEHMM
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~PEAaKIUMH € HCIOJIB30BAHMEM METOJA

AJIEKTPOHHOTO OajaHca

1.6

Teoprst ANEKTPOIUTUIECKON TUCCOIMALMU. DIIEKTPOIUTHI M HEIIEKTPOJIUTHI.
Katnonsl, anHnoHsl. MeXaHW3M TUCCOIMAIIMN BEUIECTB C PA3IMYHBIMU BHIAMH
xumudecko cBs3u. Crenenpb aucconuanuu. CHIIBHBIE U CITA0BIe IEKTPOJIUTHI.
Peaknun nonHOTO OOMEHA. YCIIOBHS MPOTEKAHUS PEaKluii MOHHOTO OOMEHa,
MOJIHBIE U COKpAII€HHbIE WOHHBIE ypaBHEHHs peakinuid. CBOWCTBa KHUCIOT,
OCHOBAaHMH ¥ COJEH B CBETE TPEACTABICHUH 00 DJICKTPOJUTHYCCKOU

nucconuanuu. KauectBeHHble peakiii Ha MOHBI. [loHsATHE O THAPOIU3E CoNei

1.7

XUMUYECKUN OSKCIIEPUMEHT: O3HAKOMIJICHHE C MOJEISIMH KPUCTAITTMYECKUX
pEeIETOK HEOPraHMYECKUX BEIIECTB — METAJIOB W HeMmeTalioB (rpadura u
ayMasa), CJIOHBIX BEHIECTB (XJIOpuIa HATpUs); HCCIEAOBAHHE 3aBUCHMOCTH
CKOPOCTHM XHMHYECKOM peaklHUd OT BO3ACUCTBUS pPa3IMYHBIX (HAaKTOPOB;
UCCIIEJIOBAaHUE  AJIGKTPONPOBOJHOCTH  PACTBOPOB  BELIECTB,  Ipolecca
TUCCOLMAIMM  KHUCIOT, IIEeNo4Ye u cojeil (BO3MOXHO HCHOJIb30BaHHE
BUJICOMATEPHAIIOB); TPOBEACHUE OIMBITOB, WUIIOCTPUPYIOIINX MPHU3HAKU
NPOTEKaHUs peakluii HOHHOTro 0OMeHa (00pa3oBaHUE OCaJiKa, BhIICICHHE Ta3a,
o0pa3oBaHUE BOJIbI); ONBITOB, WIUTFOCTPUPYIOUIUX MPUMEPHI OKHCIUTEIHHO-
BOCCTAaHOBUTENIBHBIX peakiuil (rOpeHue, peakiu pas3loKeHUs, COCIUHECHHUS);
pacno3HaBaHUE HEOPraHWYECKUX BEIIECTB C MOMOIIbI0 KAYECTBEHHBIX PEAKIUN

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a/1a4

Hemertannsl 1 ux coeIMHEHUS

2.1

0611[35{ XapaKTCPUCTUKA TaJIOTCHOB. OcoOeHHOCTH CTPOCHUA  aTOMOB,
XapaKTCPHBIC CTCIICHU OKUCIICHUA. CTpOCHI/IC )51 (I)H3quc1cne CBOMCTBaA MMPOCTBIX

BEIIECTB — TAajJlor€HOB. XMMHYECKHE CBOMCTBA Ha npumMepe  XJjopa




(B3auMozelicTBHE € METajllaMH, HEMETAJUIAaMH, Iiejo4aMu). XJIOPOBOJIOPOA.
ConsiHast KMCIIOTa, XUMUYECKUE CBOWCTBA, MOJIy4€HUE, puMeHeHue. JlelicTBue
XJIOpa ¥ XJIOPOBOAOPOJA Ha OPraHU3M uejloBeKa. BaxkHenmue XJIIOpuabpl U UX

Hax0KJACHUE B PUPOJIE

2.2

OO6mass xapaxkrtepuctuka 31eMeHTOB VIA-rpynnbl. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEpHbIE CTENEeHN OKucieHuss. CTpoeHue U pU3NUECKUe CBOMCTBA
IPOCTBIX BEIIECTB — KHUCJIOPOAa M Cepbl. AJUIOTPOIHbIE MoOAU(UKALMU
KHCJIOpOJIa U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOJOPOJ, CTPOCHHUE,
¢usznueckue M XuMH4Yeckue cBoMcTBa. OKCHIBI Cepbl KaK IpeICTaBUTENH
KHUCIIOTHBIX OKcuoB. CepHasi KUCIOTa, PU3NYECKHE U XMMHUYECKHUE CBOICTBA
(oOmme Kak mpeAcTaBUTENS Kjacca KHCIOT U cnenuduueckue). XuMUYECKHe
peakuuu, Jexalue B OCHOBE IMPOMBIIUIEHHOTO CIoco0a IMOJIydYeHHUs CepHOM
kucnoTsl. [Ipumenenue. Conu cepHOM KHUCIIOTHI, KaueCTBEHHAs pEakius Ha
cynbdar-uoH. Haxoxnenue cepel U €€ COeMHEHUH B MpUpoje. XUMHUUYECKOe
3arps3HEHUE OKPYKAIOMIEH Cpeibl COSAMHEHUSMHU Cepbl (KUCIOTHBIE JTOXKIH,

3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CIIOCOOBI €T0 MPEeI0TBPAIICHHS

2.3

OO6mrast xapakTepucThka 53JeMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTETIEHN OKUCIECHUA. A30T, pacipoCTpaHEHUE B IPUPO/IE,
(bu3mvecKkne U XuMHuUIeckre cBoicTBa. KpyroBopot azora B mpupoae. AMMHAK,
ero (Qusmyeckre M XMMHUYECKUE CBOMCTBA, MOJydeHHe M npumeHnenue. Conu
aMMOHMS, UX (HU3WYECKUE U XHMHUYECKHME CBOWCTBA, IMPUMEHEHHE.
KauecTBeHHas peakiusi Ha MOHBI aMMOHHUS. A30THasi KUCIIOTa, €€ MOoJydeHHe,
¢u3znueckue M XUMHUYECKHE CBOMCTBa (00IIME Kak MpeICcTaBUTENs Kiacca
KUCIOT U crnenuduueckue). Mcnoab3oBaHue HUTPATOB M COJIEH aMMOHHS B
KayecTBe MUHEPAJIbHBIX yIOOpeHMil. XuMUYecKoe 3arpsa3HeHHe OKpYXKarollei
Cpelbl COeIMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arPsS3HEHHE BO3AyXa, MOYBBI

U BOJOEMOB)

2.4

docdop, amnorponHsie Mogudukauu (ochopa, Gu3NUECKHE U XUMUYCCKUE
cBoiictBa. Oxcun ¢docdopa(V) u dochopnas xuciora, QGuU3NYECKHE WU
XMMHYECKHE CBOWCTBa, mMoiydyeHue. lcmonp3zoBanue QocdaroB B KauecTBe

MUHEpaJIbHBIX YA00peHU

2.5

OOmast xapakrepuctuka s31eMeHToB IVA-rpynmbel. OcoOeHHOCTH CTpOEeHuUs
aTOMOB, XapaKTE€pHbIE CTENEHUW OKUCIEHUs. YTJIepoj, aUIOTPOIHBIE
MOAU(DUKAIIMK, PAaCHpPOCTpaHEHUE B TMpUpPOJE, (U3NYecKHe M XHUMUYECKHE

cBoiictBa. Ancop6uus. Kpyrosopor yriaepona B npupoae. Okcuasl yrieposa,




X (QU3NYECKHE W XUMHUYECKHE CBONCTBA, JICHCTBUE HA YKUBHIC OPraHU3MEI,
MOJIy4eHUE U TIPUMEHEHHUE. DKOJOTUYECKUE TPOOIEMBI, CBSI3aHHBIE C OKCHIOM
yraepoaa(lV); rumote3a T00aIbHOrO TMOTEIUICHUS KJIMMAaTa; MapHUKOBBINA
apdekr. YronapHas KUCIOTa W €€ CONMU, MX (PU3UYCCKHE H XUMHUYCCKHE
CBOWCTBa, TOJydeHHEe W TpuMeHeHue. KauecTBeHHas peakiusi Ha KapOoHaT-
noHbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUICHHOCTH H

CEJILCKOM XO3IUCTBE

2.6

[lepBoHauanbHble TOHATUS 00 OPraHMYECKHUX BEIIECTBAX KaK O COEAMHEHUSX
yriepoga (MeTaH, 3TaH, STWJEH, AalleTWIEH, JTaHOJ, TJMLEPHH, YKCYCHas
kucnota). Mx cocraB u xumuueckoe crpoeHue. [lonstue o Ouonormuecku
BAKHBIX BEILIECTBAX: MXHUpax, OelKax, yrieBoJax — W HMX pOJIM B KHU3HU
YyeloBeKa. MarepualbHOE €IWHCTBO OpPraHMYECKUX M HEOPraHMYeCKUX

CoeqUHEHNN

2.7

Kpemuuii, ero ¢usnueckue # XUMHYECKHE CBONCTBA, IMOJIyu€HUE U
npuMenenne. CoenvHeHHs KpeMHUs1 B mpupoje. OOmme mpeactaBieHuss 0o
okcune kpemuusA(1V) u kpemaneBoit kucinote. CHIMKATBI, UX UCTIOJIL30BAHKE B
ObITY, METUIIMHE, MPOMBIIIUIEHHOCTU. BaxkHelme cTpouTenbHble MaTepUabl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, ene300eroH. IIpobiembr Oe30macHOTO

HCIIOJIB30BaHUs CTPOUTECIIBHBIX MaTCPUAJIOB B HOBC€,Z[H€BHOI71 KHU3HHU

2.8

XUMUYECKUN S3KCIIEPUMEHT: H3ydeHHEe OoOpa3loB HEOPraHMYECKHUX BEIECTB,
CBOMCTB COJISTHOM KHUCJIOTHI; IPOBEIEHNUE KAYeCTBEHHBIX PEaKIMil Ha XJIOpU-
UMOHBl W HaOJIOJICHUE MPHU3HAKOB HUX MPOTEKAHMS; OMbITHL, OTpPa)KaroIIue
(u3nuecKkue U XUMUYECKHE CBOMCTBA raJlor€HOB M MX COEAMHEHUN (BO3MOMXHO
UCIIOJIb30BaHUE BUEOMATEPHUATIOB); O3HAKOMJIEHHE ¢ oOpa3lamMu XJIOpUIOB
(ramoreHuioB); O3HAaKOMJIGHHE C oOOpa3lamMu cepbl U €€ COCAUHEHUSIMHU
(BO3MOXKHO HWCHONB30BAaHUE BUICOMATEpHaoB); HaOMIOAEHUE Mpollecca
oOyrinuBaHus caxapa MoJ JCHCTBUEM KOHIICHTPUPOBAHHOUN CEPHOM KHCIOTHI;
U3y4YeHUE XUMUYECKHX CBOMCTB pa30aBICHHON CEPHOW KUCIOTHI, IPOBEACHUE
KayeCTBEHHOW peakiuu Ha cynabhaT-uoH © HaOmoaeHue mpu3Haka eé
NpOTEKaHUs; 03HAKOMJIEHHE C (PM3UUYECKUMHU CBOWCTBAMHM a30Ta, hocopa u ux
COeUHEHUH (BO3MOXKHO HCHOJb30BaHUE BHJIEOMATEpUaANIOB), OOpa3namMu
a30THBIX U (ocOpPHBIX yIOOpEeHUH; nonyuyeHune, cooupaHue, pacrio3HaBaHUE U
U3y4EHUE CBOMCTB aMMHaKa; MPOBEJICHHE KAaueCTBEHHBIX pEaKIMi Ha HOH
aMMOHUS U QochaT-WOH ¥ HU3YYEHHE NPU3HAKOB HX MPOTEKaHHUS,

B3aHMO/ICHCTBHE KOHHCHTpHpOBaHHOﬁ a30THOH KHUCJIOTHL C MEOBIO (B03M0)KHO




HCII0JIb30BAHNE BMJIEOMATEPHANIOB); M3YYEHHE MOJENEH KPHUCTaNINYECKUX
pemérok anmasa, rpadura, QyuiepeHa; O3HAKOMJIEHHE C IPOLECCOM
azicopOIMK pacTBOPEHHBIX BELIECTB AKTUBHUPOBAHHBIM YIJIEM U YCTPOHCTBOM
IIPOTHBOIa3a; IOJy4eHHe, COOMpaHHE, PACHO3HABAHUE U H3Y4YEHUE CBOICTB
YIJIEKUCIIOTO Ta3a; IMPOBEJCHHE KAa4eCTBEHHBIX peakiuii Ha KapOoHAT- |
CUJIIMKAT-UOHbl M H3y4YEHHE IIPU3HAKOB HX IIPOTEKAHMS; O3HAKOMIICHHE C
IPOAYKIMENH CWJIMKAaTHOM IPOMBIIIEHHOCTH; PEIICHHE 3KCIEPUMEHTaIbHBIX

3aJ1a4 110 TeMe «BakHennre HeMeTaUIbl 1 UX COEUHEHUS))

Mertannsl 1 ux COCINHCHUA

3.1

OO011as XapakTepuUCTHKa XMMHUYECKHUX AJIEMEHTOB — METAJNIOB HA OCHOBAHUU UX
nonoxeHus B Ilepmoanueckoil cucreMe XUMHUYECKHMX dnemeHToB .M.
MeneneeBa u ctpoeHust aToMoB. CTpoeHHe MeTauloB. MeTauinyeckas CBA3b U
METAJUIMYECKasi KpUCTAUIMYECKass pem€Tka. OJIEKTPOXUMHMYECKUH  pPsij

HaIpsHKEHUH METaJUIOB

3.2

dusnyeckue U XUMHYECKUE CBOMCTBA MeTa/IoB. OOIIHe CIIOCOOBI IMOTYYICHHUS
MeTautoB. [ToHATHE 0 KOPPO3HH METAIIOB, OCHOBHBIC CIIOCOOBI 3aIlUTHI UX OT
koppo3uu. CruiaBbl (CTallb, YyT'yH, TIOPATIOMUHUN, OpOH3a) M MX MPUMEHEHUE B

OBITY U IPOMBIIIJICHHOCTH

3.3

[[lenounble MeTambl: moJiokeHue B Ileproanueckoil cUcTeMe XUMHYECKUX
anementoB J[.MI. MeHneneeBa; CTpo€HHE UX aTOMOB; HaXOKJICHHE B MPHUPOJIE.
dusnveckue 1 XUMUYECKUE CBOMCTBA (HA TpuMepe HaTpus U Kayusi). OKCUABI U
TUAPOKCHABl HaTpus H Kaiaus. [IpruMeHeHHe IIeTOYHBIX METaUIOB M UX

COEeIUHEHNN

3.4

Illenoyno3eMenbHbIE  METaulbl MarHuii W KaJbLMH: IIOJIOKCHHE B
Ilepunonnueckoit cucteMe xumudeckux anmeMeHToB .M. MeHeneeBa; ctpoeHue
UX aTOMOB; HaxoXJeHue B mnpupoje. Puznueckue U XUMHUYECKHE CBOWMCTBa
MarHus W Kajabliusg. BakHeilmume coeauHEHUs KaiblUsA (OKCHUI, THIAPOKCHII,

conn). 2KEcTKOCTh BOJIBI U CLIOCOOBI €€ yCTpaHeHH S

3.5

AIIIOMUHHN: TIOJIOKCHUE B HepHOﬂquCKOﬁ CUCTCEMC XHUMHUYCCKHUX 3JJICMCHTOB
I[I/I MeHz[eneeBa; CTPOCHUEC AaTOMaA; HAXOXKICHUC B IIPUPOJCL. duznyueckue u
XHMHUYECKHE CBOMCTBA aIFOMUHUS. AM(l)OTCpHLIC CBOICTBa OKCHJA U rUApOoKCHUaa

AJTFOMHWHUSA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreme xXumuieckux snemeHToB JI.M.
MenneneeBa; CTpOEHHE aToOMa; HaxoXJIeHue B mnpupone. dusznueckue u

XMUMHYECKHEe CBOHMCTBa jkeneza. OKkcuiwl, ruapokcuabl u conu sxenesa(ll) u




xene3a(lll), ux cocras, cBOMCTBA U MOTy4YeHHE

3.7

XUMHUYECKUI SKCIIEPUMEHT: 03HAKOMJIEHHE C 00pa3ljaMy METaJuIOB U CILIABOB,
X (U3NYECKUMHU CBOMCTBAMH; H3Yyd€HHE DPE3YJIbTaTOB KOPPO3UM METAIJIOB
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), ocoOeHHoCTEN
B3aMMOJICHCTBUS OKCHJA KaJdblUsi U HaTpus C BOJAOH  (BO3MOXHO
UCIIOJIb30BAaHUE BHJIEOMATEPUANIOB); MCCIECI0BAHUE CBOWCTB JKECTKOM BO/IBI;
npolecca TOpeHHs Kelle3a B KHCIOpoAe (BO3MOXKHO — MCIOJIB30BaHHE
BHJICOMATEPHAIIOB); TIPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEaKIMii Ha MOHBI
(Marausi, Kanplus, amoMuHus, uHKa, xenesa(ll) u sxemesa(lll), memu(ll);
HaOJII0/IEHNE U OMMCAHME MPOLIECCOB OKPALIUBAHUS IUIAMEHW MOHAMM HATpHS,
Kamuss W KanblMs  (BO3MOXKHO — MCIIOJIb30BaHHE  BMJIEOMATEpPUAIOB);
uccienoBaHue am(poOTEepHBIX CBOWCTB T'UAPOKCUIA ATOMUHUS U TUIPOKCHJA
LIMHKA; pelIeHre SKCIIEPUMEHTANIbHBIX 33/1a4 10 TeMe «BaxHeine MeTamibl 1

UX COCIUHCHU

XHUMHS ¥ OKpYKarolias cpeia

4.1

HoBeie Marepuanbl U TexHOJOTHH. BemecTBa U maTepuanbl B MOBCEIHEBHOM
JKU3HU 4YeJIOBeKa. XUMHUS U 370poBhe. be3onacHoe Mcrnoib30BaHUE BEIIECTB U
XUMUYECKUX peakinuii B ObITy. [lepBas momoms mpu XMMHUYECKHUX OXKOTaxX H

OTpPaBJICHUAX

4.2

OCHOBBI ~ JKOJIOTMYECKOM  TPaMOTHOCTH.  XHUMHYECKOE  3arpsi3HEHUE
okpyxatomer cpeapl [1/IK. Pons XuMum B pellieHuH 3KOJIOTMYECKUX MPOOIIEeM.
[IpupoaHble HCTOYHHMKH YTIEBOAOPOJOB (yroyib, HPUPOJHBIA Ta3, HedTh),

IPOIYKTHI UX NepepaboTKH, UX POJIb B OBITY M MPOMBIILIEHHOCTH

4.3

XUMUYECKUH IKCIEPUMEHT: U3ydyeHHEe 00pa3oB MaTepHalIOB (CTEKIIO, CILIABBI

MCTAJIJIOB, ITOJIUMCPHLIC MaTepI/IaJIBI)




MPOBEPSIEMBIE HA OI'D I1IO XUMUWU TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI 0OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NPorpaMMbl OCHOBHOI0 0011ero oopazoBanusi Ha ocHoBe PT'OC

1

[IpencraBnenue:

1.1

O TI03HABAEMOCTH SBJICHUH MPUPOJbI, MOHUMAaHHE OOBEKTHBHOU
3HAYUMOCTH OCHOB XMMHUYECKOW HAyKH Kak O0OJaCTH COBPEMEHHOTO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOILIell KyJIbTypbl M HpPaKTHUYECKON
JeATEIbHOCTH 4EJIOBEKa B YCIOBHUAX COBPEMEHHOIO OOIIECTBa;

IIOHUMAaHHUEC MECTa XUMUU CPEAN JPYIUX €CTCCTBEHHBIX HAYK

1.2

0 HAaY4YHBIX MCTOJax IMO3HAHHUA, B TOM YUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPETUYCCKHUX MCTOAAaX HCCICAOBAHUA BCIICCTB W HU3YUYCHUIA
XUMHUYCCKUX peaKHHﬁ; YMCHHE HCIIOJIB30BaTh MOJCIIN JJIA

00BICHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

o ctepax npodeccHOHATBFHON AEATEIbHOCTH, CBSI3aHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBaHHBIMH Ha JOCTH)KEHMSIX
XMMHYECKON HayKd, 4YTO MO3BOJIMT OOYYaroIIMMCS paccMaTpuBaTh
XUMHIO Kak cepy cBoeit Oyayieil npodeccuoHanbHONU NesITeIbHOCTH
U cenaTh OCO3HAHHBIM BBHIOOP XMMHUHU KaK HPOGHIBHOTO IMpeaMera

IIpU NEepPeX0/ie Ha YPOBEHb CPEAHEro 00IIero 00pa3oBaHus

Bnagenue cucremoit XMMHUYECKHX 3HaHUH H YMCHHC IIPUMCHATH

CUCTEMY XUMHNYCCKUX 3H8.HPII>1, KOTOpas BKIOYACT:

2.1

BaKHEHIIINE XUMHMYECKHE IIOHATHSA: XUMHUYECKHUH DJJIEMEHT, aToM,
MOJIEKyJ1a, BEUIECTBO, MPOCTOE U CIOXKHOE BEIEeCTBO, OJHOPOIHAS U
HEOJTHOPOJIHAs CMECh, OTHOCHUTEJbHBIE aTOMHas W MOJEKYJspHas
Macchl, KOJMYECTBO BEIECTBA, MOJb, MOJIIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHHWE, CONb (CpemHsisl), XUMHUYecKas
peakuusi, peaklUUd COEIUHEHUs, pEaKUUU pas3lIoKEHUs, pPEaKIHH
3aMeIIeHUs, peakluu oOMeHa, TerioBoi 3(h(deKT peakuuu, 5K30- U
SHIOTEPMHUYECKHE PEAKIMH, PACTBOP, MAacCOBas JAOJS XUMHYECKOIO

QJICMCHTA B COCAMHCHUHN, MACCOBAs JOJI U NPOUCHTHAA KOHIICHTPALIA




BEILIECTBA B PACTBOPE, AIPO aTOMA, SJIEKTPOHHBINA CJIOM aTOMa, aTOMHast
opOutanb, paaMyc aToma, BaJIEHTHOCTb, CTENEHb OKHCIICHUS,
XMMHYECKAs CBSI3b, 3JIEKTPOOTPULIATEIBHOCTD, MOJIIPHAS U HEMOJISIpHAs
KOBQJIEHTHas  CBSI3b, MOHHAs  CBSI3b, METAJJIMYECKas  CBSA3b,
KpUCTANIMYECKass peléTka (aroMHas, HOHHAas, MeTajUIMyecKasi,
MOJIEKYJISIpHas), WOH, KAaTHUOH, aHWOH, SJIEKTPOJIUT U HEIJIEKTPOJIUT,
QIIEKTPOIUTHYECKAsT  TUCCOLMAIMS, PEaKIWd HMOHHOTO OOMEHa,
OKHUCIIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUM,  OKUCIUTEIb U
BOCCTAHOBMTEIIb, OKHCIEHHE W  BOCCTAHOBIICHHE, DJIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTuMble M HEOOpaTUMBbIE peaKiuHu,
CKOPOCTh XUMHWYECKOW peakumu, Katanmsarop, IIJIK, xkopposus

METAJI0B, CIIJIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XMMHH: 3aKOH COXPAaHEHUSI MacChl,
nepuoanueckuid 3akoH JI.M. MeHneneeBa, 3aKOH TMOCTOSIHCTBA

cOCTaBa, 3aKOH ABOTaJIpo

2.3

TEOPUU  XHUMHHU: ATOMHO-MOJIEKYJIIpHas TEOpHsl, TEOPHS

AIEKTPOJUTUUECKON JUCCOIHAITIT

Brnanenue ocHoBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAIOIIEH

3.1

YMEHUE MPaBUIBHO UCTIOIH30BATh H3yYEHHBIC BEIIECTBA M MaTEPUAIIBI
(B TOM uYHuClie MHUHEpadbHBbIC YIAOOpEHHs, METaUTbl M CIUIABHI,
NPOAYKTHl TEePepabOTKU TPUPOJHBIX HCTOYHUKOB YIJIEBOJOPOJIOB
(yrns, mpupomHoTo raza, HedTH) B OBITY, CEIIBCKOM XO3SMCTBE, Ha
NPOM3BOJICTBE M TIOHUMAaHHE 3HAYCHUS JKUPOB, OCIKOB, YIJIEBOJOB
JUTsS OpTraHW3Ma YeJIOBeKa; YMEHHUE MTPOTHO3UPOBATh BIIMSIHUE BEIIECTB

U XHUMHUYCCKHUX MPOLCCCOB HA OPraHU3M YCJIOBCKA U OKPYXKAIOMIYIO

IPUPOJIHYIO CPERY

3.2

YMCHHUC HHTCIPUPOBATH XMUMHUYCCKHEC 3HAHHA CO 3HAHUAMHU APYTUX

y‘le6HLIX npeaMcETOB

3.3

HaJlM4Me OIbITa paboThl C PA3IMYHBIMU UCTOUYHUKAMH HH(pOpMaIuu
N0 XUMHMM (HaydHass W Hay4dHO-TIOMYJsIpHas JMTEparypa, CIOBapH,

CIPaBOYHHMKH, HHTEPHET-PECYPCHI)

3.4

YMCHHC 0O0BEKTHBHO OLICHUBATH I/IH(l)OpMaI_II/IIO O BCHICCTBAX, HX
IMPEBpAIICHUAX n MPaKTUICCKOM MMPUMCHCHHUU n YMCHUC

HCII0JB30BaTh €€ JJIsd peicHus y‘Ie6HO-H03HaBaTCJ'IBHBIX 3aaa4




BJIaI[eHI/Ie OCHOBaMH MOHSITHUMNHOIO arrmapara U CHUMBOJHUYCCKOI'O

SA3bIKa XMMHUHU JJISI COCTaBJICHUS (POpPMYJ HEOPraHMYECKHX BEIIECTB,

4 YpPaBHEHUM  XMMHYECKMX  pEaKUud; OCHOBAMM  XUMHUYECKOH
HoMeHkiIatypsl (IUPAC u TpuBnanbHOi)
YMeHne oOBACHATH CBS3b MOJOXEHHS 31eMeHTa B Ilepuonmveckoit
CHUCTEME C UHCIOBBIMH XapaKTEPUCTHUKAMH CTPOCHHUS aTOMOB

5 XUMUYECKUX JJIEMEHTOB (COCTaB W 3apsia sjapa, oOliee Yucio
9JIEKTPOHOB), paCHpeleICHUEM OHIIEKTPOHOB TI0 DJHEPreTHUYECKUM
YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOIOB, KATHUSI U KaJbIU
IIpencraBinenne O  NEPUOAMYECKOM  3aBHCUMOCTH  CBOMCTB
XUMHUYECKUX DJIEMEHTOB (paJiyCc aToMa, dJEKTPOOTPHUIATEIHHOCTD),

6 MPOCTHIX W CIIOXKHBIX BEMIECTB OT TIOJOXKEHHUS DJIEMEHTOB B
[lepuoguueckoit cucreme (B MajblX TEpPHOJAX H  TJIABHBIX
MOJTPYIax) U JIEKTPOHHOTO CTPOCHHS aTOMa

7 Ymenue knaccuuuupoBarh:

7.1 XUMHYECKUE ITEMEHTHI

7.2 HEOPraHUYECKHE BEIIECTBA

7.3 XUMUYECKUE PEaKIIUU

8 YMeHue onpeaensrTh:

81 BaJICHTHOCTh U CTENEHb OKUCJICHHUS XUMUYECKUX 3JIEMEHTOB, 3apsi

' UOHA

8.9 BUJ XUMHYECKON CBA3M M THI KPHUCTAJUIMYECKON CTPYKTYpHl B

' COEIMHEHUSIX

8.3 XapakTep cpeiibl B BOAHBIX PACTBOpPAX BELIECTB (KUCIOT, OCHOBAHUN)

8.4 OKHCITUTEIh ¥ BOCCTAHOBUTEIIb

9 YMeHue xapakTepu3oBaTh (pU3nuecKue U XUMUYECKUE CBOWCTBA:
IPOCTBIX BEHIECTB (KUCIOPOJ, O30H, BOJOPOA, TrpaduT, ammas,

9.1 KpeMHUH, a3oT, ¢ocdop, cepa, XJIOp, HATpUM, Kalud, MarHuii,
KaJIbIIUHA, aJTFOMHHHH, KEJIe30)
CIIOXHBIX BEIIECTB, B TOM 4YHCJIE€ HX BOJHBIX pPacTBOpPoB (Boja,

9.9 aMMHAK, XJOPOBOAOPOJ, CEPOBOJOPOJ, OKCHAbI M THUIPOKCHJIBI

metamioB |-IIA rpynn, amomunus, meau (Il), muaka, xenesa (Il u

[11), okenasr yraepona (11 u 1V), xpemuus (1V), azota u docdopa (111




u V), cepst (IV u VI), cepuucras, cepHas, a3oTucras, a30THasd,

(docdopHas, yroiapHas, KpeMHUEBasE KUCIIOTA U UX COJIH)

MPOTHO3UPOBATh W  XapaKTEpH30BaThb CBOWCTBA  BEIIECTB B

3aBUCHUMOCTHU OT HMX COCTaBa MU CTPOCHUSA, IMPUMCHCHHEC BCLICCTB B

%3 3aBHCUMOCTH OT UX CBOWCTB, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX
NPEBpAIEHUI B PA3IMIHBIX YCIOBUSIX
10 YMeHne coCTaBIISATh MOJICKYJISIPHBIC U HOHHBIC YPaBHEHHUS PEaKIHi, B
TOM YHCIIE!
10.1 peakuuii HOHHOTO 0OMeHa
10.2 OKUCITUTEILHO-BOCCTAHOBUTEIILHBIX PEAKIIHI
10.3 WUTIOCTPUPYIOIIUX ~XMUMHUYECKHE CBOWCTBA M3YYEHHBIX KIIACCOB
' (Tpynm) HEOpraHWYeCKHX BEUIECTB
10.4 MTOITBEPKTAIOIIMX TEHETHYECKYIO B3aUMOCBSI3b MEXK Ty HUMHU
11 YMeHue BBIUUCIATD (MIPOBOIUTH PACUETHI):
111 OTHOCHTEIIbHYI0O MOJICKYISIPHYIO ¥ MOJISIPHYIO MacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XMMHUYECKOTO JIEMEHTa B COCTUHEHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00heM Tra3oB
114 [0 ypaBHEHUSM XHUMHYECKUX pPEaKIMH M HaXOIUTh KOJIUYECTBO
' BellecTBa, 00bEM U Maccy peareHToOB WIH MPOAYKTOB PEaKIuu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAydyHOTO  TMoO3HaHWS  (HaOmrozeHue,
" U3MEepeHHe, SKCIIEPUMEHT, MOICIUPOBAHUE) IIPU U3YYCHHUH BEIIECTB U
' XUMHYECKUX SBJIEHUH; YyMeHHe cGhOopMynupoBaTh MpodieMy u
IPEUIOKUTH MYTH €€ pellieHus
s Oe3omacHOi pabOThl C XMMHYECKMMHU BEIIECTBAMHU, XHUMHYECKON
' MOCY/IOH U J1abopaTOpHBIM 000pyI0BaHUEM
npaBUIaMy 0€30MaCHOTO OOpAIlEHUs C BELECTBAMU, HCIIOIb3yEMbIMU
B MTOBCEIHEBHON KU3HU, NPaBUJIaMH TIOBEJCHUS B LIENAX cOepexeHus
193 3/I0pOBbSl M OKpY)Karollel NpUpOAHOM cpenbl; MOHMMaHUE Bpeaa

(OHaCHOCTI/I) BO3JCHCTBUA Ha JXUBBIC OpTraHnu3MbI OHpC,Z[CJ'IéHHBIX
BCIICCTB, CII0CO00B YMCHBIICHUSA W HNPCAOTBpALICHUA HUX BPCAHOIO

BO3JIENCTBUS




13

Hamnumne MPAKTUYCCKUX HABLIKOB IIJIAHUPOBAHUA WU OCYIICCTBJIICHHUA

CICAYIOUX XUMHWYCCKHUX SKCIICPUMCHTOB:

13.1

M3y4eHHE U ONHMCaHue (PU3MUYECKHX CBOMCTB BEIIECTB; O3HAKOMIICHHE
¢  (usmueckuMH W XMUMHYECKMMH  SIBICHHSIMH,  OIIBITHI,

WJUTIOCTPUPYIOLIUE MPU3HAKU MPOTEKAHUS XUMUYECKUX PEAKIIUI

13.2

M3Y4eHHE CIIOCOOOB pa3ielIieHus cMecel

13.3

NOJy4eHUE KUCIOPOJa M M3Y4YEHUE €ro CBOMCTB; IOJIydeHHE
BOJOPOJa U M3YYEHHE €r0 CBOMCTB; MOJIydEHHE YIJIEKUCIOTO ras3a u

HU3YUYCHHUC €TO CBOI\/’ICTB; IMOJIY4YCHHUEC aMMHaKa U U3YUCHHUC €TO CBOICTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHOM MAacCOBOW  JI0JIEH

PacTBOPEHHOTO BEIIECTBA

13.5

MIPUMECHCHHE WHMKATOPOB (;makmyca, METHIIOpaHKa "
(dbeHondTanenna) A OMpeNEICHUsT XapaKTepa Cpeabl B pacTBOpax

KHUCJIOT U LIEJI0YEN

13.6

WCCIIEZIOBAaHUE ¥  OIMCAHWE CBOWMCTB HEOPTraHWUYECKHX BEIIECTB
pPa3IMYHBIX KJIACCOB; M3yUEHHE B3aUMOJICHCTBHUS KUCIIOT C METaIaMH,
OKCHJIaMH  METAUIOB,  PacTBOPUMBIMH M HEPAaCTBOPUMBIMHU
OCHOBAHMSIMH, COJIIMH; TIOJIYyUCHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHCHHE OJIHOTO MeTajla JpYyruM H3 pacTBOpa  COJIH,
ncciaeaoBaHue aM(OTEpHBIX CBOWCTB THAPOKCHUIOB ATIOMHUHHS H

LIUHKA

13.7

PEIICHUE SKCIICPUMCEHTAJIBHBIX 3aa4 110 TEMaM: «OCHOBHBIE KJIACChI
HEOPraHN4CCKUX COGI[PIHCHPIﬁ»; ((:‘)J'ICKTpOJII/ITI/I‘IeCKaH
JUCCOLIMALIUs), «Baxneimune HeEMETalNIBI M WX COCAUHCHUA»,

«BaxxkHele MeTaibl 1 UX COSTUHEHUSI

13.8

XAMHUYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIUE  MPH3HAKU
NPOTEKaHUsS PEaKUUil MOHHOTO OOMEHA; Ka4eCTBEHHBIC PEaKIMH Ha
IPUCYTCTBYIOIIME B BOJHBIX PAacTBOpax HOHBI: XJIOPUA-, OpOMHI-,
uomua-, cynegar-, Qocdar-, KapOOHaT-,  CHIIMKAT-aHUOHBI,
THJIPOKCU/I-UOHbI, KATUOHBl aMMOHUSI, MarHus, KaJblus, aIIOMUHUS,

xenesa (2+) u xenesa (3+), meau (2+), nuHKa

14

YmMmenue:

14.1

NpCACTaBJIATL PE3YJIbTAaTbhl SKCIICPUMCHTA B (I)OpMC BBIBOJIOB,

JA0Ka3aTcCIbCTB, Fpa(bI/IKOB u Ta6J'II/II_I U BBIBJATH SMIIMPHUYCCKUC




3aKOHOMEPHOCTH

14.2

YCTaHAaBJIMBATL CBA3U MCKAY PCAILHO Ha6J'IIOI[a€MBIMI/I XUMHNYCCKHUMHU
SABJICHUAMUA U NIPOLECCCaAMH, MPOUCXOAAINIUMHA B MaKpO- U MUKPOMUPC,

O0OBSICHATH TPUUYUHBI MHOTOOOpa3Hsl BEIIECTB




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

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

HepBOHa‘-IaHI)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

YucTteie BemectBa 1 cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI © MOJICKYIJIBI. Xumuyeckue djieMeHThl. CHMBOIBI  XUMHYECKHX

OJICMCHTOB. HpOCTHG " CJIOKHBIC BCIIICCTBA.

1.3

Xumunueckas popmyna. BajieHTHOCTh aTOMOB XUMHUYECKUX 3JIeMeHTOB. CTeneHb

OKHCJICHHUA

1.4

3aKOH TIOCTOSHCTBA COCTaBa BCHOICCTB. OTtHocHuTeNIbHAs aTOMHAas Macca.
OTtHOCUTENLHAS MOJICKYJIApHasd macca. Maccosas J0JIA XUMHUYECKOT'O 3JIEMEHTA

B COCIMHCHUHN

1.5

KomnuectBo BemectBa. Mosb. Momsipaass mMacca. MoJspHBIE 00bEM Ta30B.

BzanMocBsa3n KOJIMYECTBA, MAaCChl U YHCJIa CTPYKTYPHBIX €AMHUIL BEICCTBA

1.6

duznyeckue M XUMHUUYECKHE SBICHHSA. XHUMUUYECKas peaknusa u eé IIPpU3HAKH.

3aKOH COXpaHEHUs MACChl BEIeCTB. XUMHUECKUE YPaBHEHUS

[Tepuonnueckunii 3akoH u Ilepuoanyeckas cucTEMa XUMHYECKHUX JJIEMEHTOB

H.N. MenaeneeBa. CTpoeHHE aTOMOB

2.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucremMa XumMudeckux sineMentoB .M.
MengneneeBa. Ilepuoasl U rpynmbl. @U3NYECKUN CMBICI TOPSAKOBOIO HOMEpPA,

HOMCEPOB II€EPHUOJa U I'PYIIIEI 3JICMCHTA

2.2

Crpoenue aromoB. CoctaB aToMHBIX siep. M3otombl. Dnektponsl. CTpoeHue
JNIEKTPOHHBIX 000JI0YeK aToMOB MepBbIX 20 XUMHYECKUX DIIEMEHTOB

Ilepuonnueckoit cucremsl /.. Meneneera

2.3

3aKOHOMepHOCTI/I B U3MEHCHHH CBOMCTB XMMHMYECKHUX 3JIEMEHTOB IICPBLIX TpéX
IepuoaoB, Kallvsa, KaJbLHA (paz[I/cha dTOMOB, OJICKTPOOTPHULATCILHOCTH,
MCTANNIMYCCKUX MW  HCMCTAJIIMYCCKUX CBOﬁCTB) U HUX COCIUHEHUM B
COOTBETCTBHHU C IIOJIOKCHUEM DJOJICMCHTOB B Hepnozu/lqecxoﬁ CUCTEME H

CTPOCHHUEM UX ATOMOB

Crpoenue BelecTa

3.1

Xumudeckas cBsa3b. KoBajeHTHas (HOJ'I}IpHaH )51 HeHOHHpHaH) CBA3b.

3HeKTpOOTpI/IHaTCHLHOCTL XUMHNYCCKHUX 9JICMCHTOB. Honnas CBA3b.




Meramnnueckas cBSI3b

3.2

Tumnel KpUCTAIIMYECKUX PEHIETOK (aTOMHas, HWOHHAs, METaJUInYecKas),
3aBUCHMOCTb CBOMCTB BEIECTBA OT THIA KPUCTAJUIMYECKOM PEmIETKH U BUJA

XUMHYECKOH CBA3U

Baxueiine mnpeacTaBUTENM HEOPraHWYECKUX BemlecTB. Hemertamwibl U ux

COCAMHCHUS. Mertannsl 1 BX COCIMHECHUA

4.1

Knaccudukanus u HOMEHKIATypa HEOPTaHMYECKUX COCIWHEHUH: OKCHJIOB
(coneoOpasyromue: OCHOBHBIE, KHCJIOTHBIE, amM(poTepHBIE) u
HecoJieoOpa3yroliye; OCHOBaHUM (LIENOYM U HEpPACTBOPUMbBIE OCHOBAHUS);
KHCJIOT  (KUCIOpOACOJep)Kamue ¥ OECKHCIOpOJIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIeH (CPEIHUX U KUCIIBIX)

4.2

@u3nyeckue M XHUMUYECKHE CBOMCTBA MPOCTHIX BEHIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOPa, KHCIOpo/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUS

4.3

dusnyueckrie W XUMHUYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MCTAJUIOB: JIMTHA,
HaTpus, KaJlud, Marovud W KajlbLWA, aJIIOMUHHA, KCEIIC3a. BHCKTpOXI/IMI/I‘IeCKI/Iﬁ

pAI HANPSHKEHU METAJIOB

4.4

®uU3NYECKME U XMMHUYECKHE CBOMCTBA BOJOPOJHBIX COCAMHEHUN HEMETAIUIOB:

XJIOPOBOIOPOJIa, CEPOBOIOPOIa, AMMHAKA

4.5

dusnuecKkue W XUMHUYECKHE CBOMCTBA OKCHIOB HemetamioB: cepol (1V, VI),
asota(ll, 1V, V), docdopa(lll, V), yrnepoma(ll, 1V), kpemuus(1V). Ionydenue

OKCHJ0OB HEMCTAIJIIOB

4.6

Xumudeckue cBoiictBa okcuaoB: MetawioB |A-IIIA rpymmn, muuka, memu(ll) u

xeresa(ll, 11). TlonyueHre OKCHIOB METAILIIOB

4.7

XUMHUYECKHE CBOMCTBA OCHOBaHMM M aM(pOTEpHBIX THMIPOKCHIOB (Ha mpuMepe
TUAPOKCUIOB  aJIOMUHUS, JKene3za, 1uHKa). [lomyyeHue ocHOBaHUU U

amM(bOTEePHBIX THIPOKCHUJIOB

4.8

OO01ue XMMUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOJHOM, CEPOBOJOPOJIHOM,
CEpHHUCTOH, cepHOU, a30THOU, (ocopHOi, KpeMHHUEBOH, yronbHONH. OcoObie
XUMHUUYECKME CBOMCTBA KOHILICHTPUPOBAHHOW CEPHOM M A30THOW KHUCIIOT.

HonyquI/Ie KHUCJIOT

4.9

OO0ue xuMu4eckne cBoicTBa cpeHux cosel. [lomyuenue comneit

4.10

HonyquI/Ie, CO6I/IpaHI/Ie, pacno3HaBaHrue BOAOpPOAA, KHUCIOPOAAd, aMMHUAKA,

YIJICKUCIIOrO ra3a B J'Ia60paT0pI/II/I
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CHOCOOBI TIOTYYCHHSI METAJUIOB

4.12

I'enetnueckas CBSI3b MCKAY KiIaCCaMH HCOPTaHUYCCKUX COGI[I/IHCHI/Iﬁ

XUMUYECKUE PEAKIINU

5.1

Knaccugukamus XuMHUUeCKUX peakuuil Mo pa3INyHbIM IpU3HAKAM: 110 YUCITY U
COCTaBy Y4YaCTBYIOIIMX B PEAKIHMU BELIECTB, IO TEIIOBOMY 3¢ (deKTy, 1Mo

W3MEHCHHIO CTEIICHEH OKHMCICHUS XMMHUYCCKUX IIECMECHTOB

5.2

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

U OHAOTCPMHUUYCCKUC PCAKIIUU. TepMOXI/IMI/I‘IGCKI/Ie YpaBHCHUA

5.3

OKHCANTENEHOBOCCTAHOBUTENbHBIE peakiui. OKHUCIUTENIN U BOCCTAaHOBHUTEIH.
IIponeccbl  OKMCIEHHMS M BOCCTAHOBJICHMA.  OJEKTPOHHBIM  OanaHc

OKHCIUTEILHOBOCCTAHOBUTEIIHLHOM pCaKkuuun

5.4

Teopust 2EKTPONUTHUECKON AUcconMai. KaTHOHBI, aHHOHBI. DJIEKTPOJIUTHI U

HEIIeKTPOJUTHI. CUITbHBIE U clTa0bIe AIEKTPOJIMTHI. CTENeHb TUCCOIAIIN

5.5

Peakiun monHOoro oOmeHa. YCIOBHUS MPOTEKAHUS PEAKIMA MOHHOTO OOMEHa,

ITOJIHBIE U COKPAIIEHHBIE HOHHBIE YPABHEHUS PEaKIIUN

XUMUS 1 OKpYXaroliasi cpeia

6.1

BemiectBa m marepuansl B TOBCEIHEBHOM KU3HU 4eloBeka. be3zomacHoe
WCIIOJIb30BAHUE BEIIECTB M XMMHUYECKHX pPEaKIUid B JIa0OpaTopuul H OBITY.

HepBaﬂ IIOMOIIB IIPHU XUMHUYCCKHUX 0KOraX MU OTPaBJICHUAX

6.2

XUMUYECKOE  3arpsi3HEHHE OKpYXaromiel cpeabl  (KUCIOTHBIE  JIOXK[IH,
3arpsi3HEHUE MOYBBI, BO3JyXa W BOJOEMOB), CIOCOOBI €ro MpPeIOTBpPALICHUS
[Ipenenbras pomyctumas koHreHTpamus BemiectB (IIJK). Posp xumum B
pELIeHUH HKOJIOTMYECKUX TMpobieMm. YcuieHue mnapHUKOBOro 3ddexra,

pa3pymIeHue 030HOBOI'O CJIOA

6.3

[Tpumenenue cepsl, a3ora, Gocdopa, yriepoaa, KpeMHHSI U UX COCAUHCHHN B
OBITY, MEIUIIMHE, MPOMBINUICHHOCTH W CEJIbCKOM Xo3siicTBe. [IpumeHeHune
METAJIOB M CIUIAaBOB (CTalb, YYr'yH, AIOpaTlOMUHUN, OpoH3a) B OBITY U
IPOMBIIIICHHOCTH UX coeAnHeHU. [IoHATHE 0 KOPPO3UN METAJIJIOB, OCHOBHBIC

CITIOCOOBI 3alIUTHI UX OT KOPPO3UU

6.4

[IpuposHbIE MCTOYHUKU YIJIEBOAOPOAOB (Yrojib, MPHUPOIHBIA Ta3, HEPTh),

MPOIYKTHI X TepepaboTKu (OEH3HH), MX POJIb B OBITY M MIPOMBIIIIEHHOCTH

6.5

HepBOHa‘IaIIBHLIC MOHATUSA 00 OPraHNYCCKUX BCHICCTBAX KaK O COCAWHCHHUAX
yriaepoaa (MeTaH, 9TaH, 9TUJICH, alCTWICH, 3TaHOJI, TJIMICPUH, YKCYCHAA KI/ICJ'IOTa).

[ToHsATHE O OMOJIOTMYECKH BaXKHBIX BCIICCTBAX: KUPAX, 6CJ'IKaX, YIIICBOAAX — U UX




POJIA B ’)KU3HHU YCJIOBCKA

7 Pacuérnr:
7.1 1o opMynaM XUMHYECKHX COSAUHEHHH
7.2 Macchl (MacCoBOM) JIOJIU PACTBOPEHHOTO BEILIECTBA B PACTBOPE
7.3 110 XUMUYECKAM yPaBHEHUSIM




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

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






