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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO OO0IIEro 00pa3oBaHUS
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 MPEnoJaBaHusi yueOHOro npeaMera « 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
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOT'O 0011ero oOpa3oBaHuA, a Takke TpeOOBaHUM 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
o0Oy4aromierocsi, €ro MpeACcTaBICHU O MaTepUaIbLHOM €JIMHCTBE MHUPA, BAXKHYIO
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 SKOJOTHYECKON 6€30MacHOCTH, MPOOJIEM 3IPaBOOXPAHCHHS.

N3yuyenne xumuu:

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

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTEIBHOW Yy4eOHOW JIEeSITeIbHOCTH,
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 €UHCTBO MPUPOABI 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 AKOJOTHYECKOE
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 OCHOBHOI'O 0OIIEro 0Opa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coAep:kaHHus MPOTpaMMbl MO XUMHHU C(HOPMUpPOBAHA HAa OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENIbHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKHUX IMPEACTaBICHUIN
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

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

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeACTaBICHUN 00 DIIEKTPOIUTHUYECKOM TUCCOIMAIMM BEUIECTB B
pacTBopax.

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

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEJICTABICHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHWs B Hayke. M3ydeHune XMMHUU MOPOUCXOAUT C MPHUBJICUCHUEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxKaroumi MHpy,
«buonorus. 5—7 xknmacce» u «duznka. 7 Kmacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHUYECKOW HAyKU KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIbHOCTH YEJIOBeKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TMOJOKCHUH,
JOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUYECKOr0 XapakTepa, sI3blka HayKu, 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, OCBOEGHMU NPaBWII 0O€30MacHOro OOpamieHusi ¢ BELIECTBaMU B
[IOBCETHEBHOM KU3HU.

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

— (opmMupoBaHHE MHTEIUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIbHOMY MPUHATUIO pEUICHUH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] Ha  CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TO3HAHMS, (POPMUPYIOUIUM MOTHBALMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OTbITAa Pa3HOOOpPA3HOM MEATETHLHOCTH, IMO3HAHUSA W CaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIONINX YHUBEpPCAJIbHOE 3HAUCHUE MJIA
Pa3TUYHbBIX BUIOB JI€ATEILHOCTH;

— (¢opMmupoBaHue oOme (QYHKIMOHAIBHOM U E€CTECTBEHHO-HAay4HOIl
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBACHATh M OLIEHHWBATH SIBJICHUS
OKPY’KaloIllEro MHUpa, WCIOJIb3Ys 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYEHHUH
XHUMUH, TPUMEHATh HMX IpPH pEIIeHHH MpoOJieM B MOBCEAHEBHON JKU3HH U
TPYZOBOU AEATEIBHOCTH;

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

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

OOmiee YMCIO YacOB, OTBEAEHHBIX JMJI H3Yy4YEHUS XUMUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XUMUK B KU3HHU YEJIOBEKA. XHMMUS 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. XUMHUYECKHE »dJeMeHThl. CHMBOJBI XUMHUYECKUX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTENbHAsT MOJEKYJIsIpHAasi Macca. MaccoBast JOJIsI XUMHUUYECKOIO 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: ¢ J1abopaTopHbBIM 00OpPYIOBAHUEM, U3YYEHHUE M OMHMCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKU, B3aUMOJICHCTBHE MeJIa C KUCIOTOW) SIBIICHUH, HaOJI0ICHUE H
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3anMOIeCTBHE keje3a ¢ pactBopoM comu meau (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JIAaHUE MOJEJIEH MOJIEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

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



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

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE DPEAKUMU. TOIUIMBO: yroiab M METaH. 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. Kucnotsl u conu.

MonsipHbiii 00BEM ra3oB. Pacy€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

dusnueckue CcBoWcTBa BOAbl. Bojga kak pactBoputenb.  PacTBOpBLI
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupojie U B XKU3HHU 4enoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

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

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

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

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

I'eneTnyeckas cBA3b MEKYy KiIacCaMU HEOPTAaHUYECKUX COETUHEHU.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
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 BHJICOMATEPHAIIOB), HAOIIOJACHUE OOpa3IloB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatprieM ©  KaibleM) (BO3MOXHO  HCIOJIb30BAaHHWE BUJIEOMATEPUAIIOB),



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 MeTaJJIaMH, DPEaKkUui HEUTpaau3aluy, IOJyYEHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHME OJHOIO0 MeETajula JPYTMM M3 PacTBOPA COJIH, PEIICHHE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

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

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

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKUI CMBICT TOPSJIKOBOTO HOMEpPAa, HOMEPOB TNEepUoJa U
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuognueckoit cucremsl . M. Menneneea. XapakTepucTHKa XUMHYECKOTO
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 [leproanueckoi CUCTEMbl XUMHUECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
rpaXkJIaHUH.

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

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

Xumuueckuit IKCnepumenm:

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

Mexcnpeomemmunle ceéa3u



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

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

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

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

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUM CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BUJBI XUMHYECKOM CBSI3H. THIBI KPUCTAIIUYECKHUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMUYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTAHUYECKHUX BEILIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi MO0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO 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. llonstue o karanuse. [lorsaTue o xumuueckom paBHoBecuu. DakTopsl,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

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



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIUA C  HCHOJB30BAHHEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS pEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconmanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [IoHsATHE O THAPOTIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHUCTBUS pPa3IU4YHBIX (PAKTOPOB, HCCICIOBAHHUE DIICKTPOIPOBOIHOCTH
pacTBOpOB BENIECTB, IMpollecca JUCCOIMALMM KHUCIOT, IIEJIoYed U CcoJiel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme oOcajka, BBIJCICHHE Ta3za, oOpa3oBaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C TIOMOIIBK0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTaJibl 1 MX COeIMHEHUS

OO6mast xapakrtepucTuka TanoreHoB. (OCOOCHHOCTHM CTPOCHUS aATOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOJ€CTBUE € METAJJIaMH, HEMETAUIaMH, IIeJio4aMH). XJIOPOBOJIOPO/I.
ComnsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue M (PU3MYecKue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMUYeckre cBorcTBa. OKCHIBI CE€phbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHJIOB.
CepHas kmciora, (uU3HUecCKMe © XHMHYCCKHE CBOWCTBA (00mME Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Iprumenenune cepHoil KUCa0Thl. COM CEpHOUM KUCIIOThI, KAUECTBEHHAS PEAKLIUS Ha



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

OO6mast xapakrepuctuka 31aeMeHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHHUS. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
¢usnueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
(¢u3znueckre U XMMHUYECKUE CBOMCTBA, MOJdyYeHue U npuMenenue. Cou aMMOHUS,
ux (pu3nyYecKre U XMMUYECKUE CBOMCTBa, MpuMeHeHue. KauecTBeHHast peakius Ha
MOHBl aMMOHMs. A30THas KHUCIOTa, €€ MOoJydeHue, PU3NYecKrue U XUMUUYECKHE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopeHuii. XUMUYECKOe 3arpsi3HEHUE OKPYXaIolel cpejibl COETUHEHUSIMH a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MOYBbl M BoAo&éMOB). docdop,
ajtoTponHeie Moaudukanuu (Gochopa, GuUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u dochopHas kuciora, Gu3ndecKue U XUMUUECKHE CBOMCTRA,
nonyuenue. Mcnonb3zoBanue ¢pochaTroB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

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

[lepBoHaUanbHBIC TOHATUS 00 OPTAaHUYECKUX BEIECTBAX KAK O COSAMHEHUSIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOIYKTHI WX mepepaboTku (OCH3MH), 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 ¢usmyeckue M XUMHYECKHE CBONCTBA, TMOJYy4YEHUE U
npumeHenue. CoenuHeHHWs KpemHHsS B mpupoxae. OOmme mnpeactaBieHUs 00
okcune kpemuus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



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

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHWsI, OMBITHI, OTpaxkaromue (U3NUECKUEe M XUMHUUYECKHE CBOICTBa
rajjoreHoB M WX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTepraoB), HaOOICHUE TIpoliecca OOyTiMBaHUs caxapa Moj JAeHCTBHEM
KOHILICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COEAUHEHUU (BO3MOXKHO HCIIOIH30BAHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMO/JICCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIOTHI C MEIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoOJydyeHue, cCOOMpaHue, paclio3HaBaHHE U W3Yy4YCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
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: atToMoB. CTpoeHHne MeTaiioB. Meramnueckas 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 (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
dusnyuecKkue U XMMUYECKUE CBOWMCTBA (Ha mpumepe HaTpusi U Kanusi). OKCUIbl 1



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

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupoae. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHus
u Kanblus. BaxkuHelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aToMa, HaxoKJaeHHUE B Ipupoac. Pusuyeckue U
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA Xkee3a. OKCUIbI, TUIAPOKCUIBI U conn xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPUATIOB), OCOOEHHOCTEHW B3aUMOJEHCTBUSA OKCHJA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIIMBAHHUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), UcCleoBaHNEe aM(OTEPHBIX CBOMCTB TUAPOKCHU/IA ATIOMUHHMS
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
MCITOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakiuii B ObiTy. [lepBas momoris npu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

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

Xumuueckuit IKcnepumenm:

U3y4YeHHE O0pa3Il0B MaTEpPUANOB (CTEKJIO, CIIaBbl METAIIOB, TOJUMEPHBIC
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, ABJSIONIUXCS CUCTEMHBIMH JIJIS OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3¢ eKT, TeXHOIOTHS, MaTEPHUAIIbI.

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTbD, KPUCTAIITMIECKAsI
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, npIxaHue, Ouocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPOAJIEMEHTBI, MAKPOAJICMEHTHI, ITUTATEIIbHBIC BEIICCTBA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC MOPOIHI,
NIOJIC3HBIC NCKOIIAeMbIC, TOTLJIMBO, BOJIHBIC PECYPCHI.



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

JINYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCIIUTATEJIBHON JE€ATEIBHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUMCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOlIecTBe TMpaBUJaMHU U HOpPMaMHU TMOBEJIEHUS M CIHOCOOCTBYIOT MpoleccaM
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPaXalOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX LEHHOCTHBIX OPHUEHTAIUHA U
paclIMpeHUE ONbITA AEATEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1)maTpMoTH4eCKOro BOCIMTAHUSA

LEHHOCTHOT'O OTHOIIEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAyKUM B IKU3HU
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW MHpOpMaIeil o
NEPEIOBbIX JOCTUXKEHUSAX W OTKPBITHUSX MHPOBOM M OTEYECTBEHHOW XHMMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2)rpaskaIaHCKOro BOCIIUTAHUSA

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUECKOW M JIPYTUX  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
AKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUMN NIOCTYIIKOB;

3)IIeHHOCTH HAYYHOT O MO3HAHUS:

MHUPOBO33PEHYECKHE IPEACTABICHNS O BEIECTBE M XMMHYECKOW peakluu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH U COCTABIISIOLIHE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJbI, B3aHUMOCBS3SIX YEJIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHON, MH(GOPMALMOHHON M YUTATEIbCKOM KYJbTYpPhl, B TOM 4YHUCJE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JTUTEpaTypor, JOCTYIMHBIMA TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHIO M TO3HAHWIO, JHOOO3HATENIbHOCTh, T'OTOBHOCTh U
CIOCOOHOCTh K caMOOOpa3OBaHUIO, TMPOCKTHOM U HUCCIEIOBATEIBCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINpPaBJICHHOCTH W YPOBHsS OOydYeHUS B
JIaTbHEUIIIEM;

4)¢opMupoOBaHKS KYJIbTYPHI 310POBbS

OCO3HAHUE IIEHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JIOPOBBIM 00pa3 JKU3HU, OCO3HAHHE TMOCJICACTBUN U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5)TpyaoBOro BOCIMTAHMS:

WHTEpEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuil u Tpyaa pa3indyHOro poja,
yBOXEHUE K TPYAYy M pe3yibTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHMS TNPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHUBUIYaJIbHON TPACKTOPUH MPOJOJDKEHHS 00pa3oBaHUs ¢ YU4ETOM JIMYHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XMMUHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6)3K0J10rH4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIICHHE K NPUPOJIE€ KaK HCTOYHHKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS, IOHMMAHUE LIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMJI 0€30MIaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, A TAK)KE B CUTYAIUsX,
YIPOXKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  DKOJOTUYECKOW KyJNbTYphl, OCO3HaHHUS TJ00aIbHOTO  Xapakrepa
AKOJIOTUYECKUX MPOOJEM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAThCA UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbBTATHBI

B cocraBe MeTanpeaMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYMMBbIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U IPYTOE.), KOTOpPbIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTaX M MO3BOJSIOT Ha
OCHOBE 3HAHWHU U3 3TUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHHUIO M OCYIIECTBICHUIO Y4YEOHOMU
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAaHABIWBATh B3aMMOCBS3b C JIPYTMMH TMOHSTHSMHU), UCIOJIH30BATh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUYMHHO-CIIEJICTBEHHBIC CBSI3U MEXIy OOBEKTAMH HW3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUU MOJCIBHBIC MPE/ICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh MU XapaKTE€PU30BaTh CYIIECTBEHHbBIC
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 BOIMPOCHI B KAau€CTBE WHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VUYCHHUYECKHX OJKCIEPUMEHTOB, YyMEHHE HabmomaTh 3a XOJAOM IpoIllecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOMpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIUIO
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 NPUMEHSTh Pa3IMYHbIE METOJBlI M 3alpOChl MPU 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 KYJIbTYpOH 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 HCMOJb30BaTh M AaHAIM3UPOBAThL B THpolecce ydyeOHOM W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

yMEHHsS 3aJaBaTh BOIpPOCHl (B Xoie aAuanora W (Wiad) JHUCKYCCHU) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIbTATOB BBHIMIOJHEHUS XUMHUYECKOr0 JIKCIepuMeHTa (1abopaTopHOro OIbITa,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
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).

PeryasiTuBHbIC YHUBepPCcAJIbHbIE y4eOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
II0O3HABATEIBHBIX 3a/]a4, CaMOCTOSTEIBHO COCTAaBIATh WIM KOPPEKTHPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JIB30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, IPEJIAraeMbl€ B YCJIOBUM 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE O0YYalOIIMMUCA HAay4YHbI€ 3HAHUS, YMEHHUS U 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 npeMeTHbIEC pe3yJIbTaThl HA 0A30BOM YpOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUU pPa3JIOKEHUs, PpEaKIMU 3aMEIIeHUs, peakiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAs CBSI3b, MOH, KaTHUOH, aHWOH, PAacTBOP, MAacCOBasi JIOJIsI BEIECTBA
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

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

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY IS COCTaBJICHHUS (HOPMYT
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
dbopMymnaMm, BHI XUMHYECKON CBsI3M (KOBajJeHTHasT W MOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXPAHEHMS MacChl BEHIECTB, IMOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

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



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

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

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

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

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

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

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

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

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



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYeCcKasi), KpHUCTaUIMuecKass pemeéTka, KOppo3us METaIOB,
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;
UCIIOJI30BaTh XUMUUYECKYI0 CHUMBOJIMKY IS COCTaBJICHUS (POpMys
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpenenéHHOMY KJacCy COeIMHEHUN 1o ¢dopmyrnam, BHJI XUMHUYECKOU
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 [lepuomnueckoro 3akona J[. M. MenneneeBa wu
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 TEPHOIbI, COOTHOCHTH
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
3aKOHOMEPHOCTU B M3MEHEHHMHM CBOMCTB 3JIEMEHTOB M UX COCIUHEHUHN 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(D(eKTy, M0 M3MEHEHHIO CTETICHEW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

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



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

BBIUUCIIATh OTHOCHUTEIBHYIO MOJEKYISIPHYI0O W MOJSPHYIO MAacchl
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 OOOpYIOBAaHWEM, a TakKKe TMpaBwia oOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMU TIO BBITIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IYTEM 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 MBICIUTEIbHON JeATEIbHOCTH — aHAIIU3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBISIBIICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HaOJIIOIeHNEe, M3MEpPEHUe, MOJCIUPOBAHUE, HKCIEPUMEHT (peajbHbId U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaunyecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoJbHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bceero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paszgea 1.IlepBoHavyasibHble XUMHYECKHE MIOHSATUSA
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YyeJoBeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2.BaxHeiilime npeacTaBuTe I HEOPraHN4eCcKNX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 1
H COJIIX https://m.edsoo.ru/7f41837¢c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBaHHUIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pasnen 3.1lepuoanyeckuii 3akon u [lepuoanyeckasi cucreMa xumudeckux 3j1eMmeHToB /I. U. MengeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN



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
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
MemnneneeBa. CtpoeHue atoma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . Butmorexa [IOK
) KUCIUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1.BemecTBO U XMMHYecKHe peaKkHu
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2.HemeTa/uibl M MX COEIMHEHUA
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Pazgen 3.MeTasiibl M UX COeTUHEHU S

. bubnmoreka [JOK
3.1 Obuue CBOHCTBA MTAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxueiimre MeTamuibl U X COSTUHCHUS 16 https://m.edso0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4.Xumus n okpyxxamomas cpeaa
4.1 BerecTBa n MaTepualibl B )KU3HU YeJIOBEKa 3 bubnrotexa LIOK
' m P https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
b K
PesepBHOE Bpems 3 uommoreka [1O

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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MPOBEPSIEMBIE TPEGOBAHMSA K PE3YJIBTATAM OCBOEHMSI OCHOBHOM

OBPA3OBATEJILHOM ITPOT'PAMMBI

8 KUIACC
Kon " .
I IIpoBepsieMble npeAMeTHBIE Pe3yJbTATHI 0CBOSHHUSI OCHOBHOI 00pa3oBaTeIbHOI
. ——— NMPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus
1 ITo Teme: «IlepBoHauaNbHbIE XMMUYECKHE TOHATUS)
PaCKpbIBaTh CMBICII OCHOBHBIX XUMHUYCECKUX TTOHSATHM: aToM, MOJIEKYJIa, XUMHAYCCKUH JJIEMEHT,
IPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMeCh (OMHOPOAHAS M HEOJAHOPOHAsS), BAICHTHOCTb,
OTHOCHTENIbHAS aTOMHAsI U MOJICKYJISIpHAs Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJIIPHAST Macca,
11 MaccoBas JOJIsi XAMUYECKOT0 3JIEMEHTa B COCTUHEHUH, MOJISIPHBIN 00bEM, XMMHUECKAs peakius,
KIaCCH(UKALUS PEAKIU: PEaKIIMU COCTHHCHUS, PEAKI[MU PAa3IOKCHHUS, PEaKIUU 3aMEIICHUS,
peaknuu OOMEHa, 9K30- M JHIOTCPMHUYCCKUE PEaKIIUH, TEIUIOBOH 3(ddekT peakiiuu, pacTBop,
MaccoBast JI0JIs BeliecTBa (IIPOIeHTHAs KOHIICHTPAIIKS) B pACTBOPE
1.2 WITIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XUMUYCCKUX MOHATHH U NPUMEHATH 3THU NMOHATUA TIPU
' OIMCAHUH BEIIECTB U MX NPEBPAIICHUI
13 UCIIONI30BAaTh XUMHUECKYIO CHMBOJIKY JUISI COCTaBICHUS (DOPMYTT BEIIECTB U yPAaBHEHUH XUMH-
' YECKUX peaKiuii
14 PacKpBIBaTh CMBICH 33aKOHOB COXPAaHCHHMS MAacChl BEIIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO-
' MOJIEKYJISIPHOT'O YIEHUS, 3aKOHAa ABOTaapo
1.5 OIPEIEISITH BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTHHEHUSIX
16 KJIACCH(HUIUPOBATH XMMHUYECCKUE PEAKINH (II0 YUCIY W COCTAaBY YYaCTBYIOIINX B PEaKIUU Be-
' IIECTB, 0 TEII0BOMY > heKTy)
1.7 BBIUMCIISITh OTHOCHTENIBHYIO MOJNEKYIISIPHYIO ¥ MOJIPHYIO MacChl BEIIECTB
1.8 BBIYHCIISITH MACCOBYIO JIOJHO XUMHUYECKOT0 AJIEMEHTA 110 JOPMYJIe COSMHCHHUS,
19 BBIYHCIISITH MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE
110 MPUMEHSTh  C€CTCCTBCHHOHAy4YHBIE  METONBl IO3HAHWS —  HaOMIOJeHue, W3MepeHue,
' MOJETTUPOBAHNE, IKCIIEPIMEHT (PEaTbHBIN 1 MBICIICHHBIH )
2 [o Teme: «Bakueiie npeICTaBUTEN HEOPTAaHHIECKUX BEIIECTB)
2.1 PacKpBIBATh CMBICII OCHOBHBIX XUMIUECKHX ITOHSATHI: OKCHJ, KHCIIOTa, OCHOBAHHE, COITb
2.2 OIPEIENSThH IIPHHAICKHOCTD BEIIECTB K ONPEACIEHHOMY KIIacCy COeIMHEHHUH 1Mo hopMyiaMm
2.3 KJIACCH(HMIIMPOBATH HEOPTaHHMUECKHE BEIECTBA
XapaKTepu30BaTh (OMUCHIBATE) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB PA3IMYHBIX KIACCOB,
24 MTOATBEPIK/Iasl OMMCAHUE TPUMEPAMH MOJIEKYIISIPHBIX YPABHEHUH COOTBETCTBYIOIINX XUMUYIECKUX
peakmi
25 MIPOTHOZUPOBATH CBOIMCTBA BEIIECTB B 3aBHCHMOCTH OT MX KAUE€CTBEHHOT'O COCTaBa, BOSMOXXHOCTH
' MIPOTEKAHMS XMMUYECKIX IPEBPALICHUH B Pa3TUIHBIX YCIOBHIX
CIICIOBATh IPABIJIAM ITOJH30BAHUS XUMHUYECKOH ITOCYHOH ¥ J1a0OpaTOPHBIM O00OpYIOBaHUEM,
26 a TaKkXKe mpaBWIaM OOpaIIeHus C BEECTBAMY B COOTBETCTBUU C HHCTPYKIHSMH TI0 BHITOTTHEHHIO
' 7a0OpaTOPHBIX XMMHUYECKHX OIBITOB IO TONYYCHHIO W COOMPAaHHIO Ta3000pa3HBIX BEIICCTB
(Bomopona W KHCIOpOJa), IPUTOTOBICHHIO PACTBOPOB C OMPENCIEHHON MacCOBOH moiel pac-




Kopg

IIpoBepsieMble NpeiMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM 00pa3oBaTeLHOM

MPOBEPHEMOro NPOrpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHust
pe3yJbTara
TBOPEHHOTO  BEIIECTBA, IUIAHUPOBATb U MPOBOJIUTH  XHMHYECKHE  DKCIEPHUMEHTHI
MO0 paclo3HABaHUIO PACTBOPOB MIENOYEH W KHUCIOT C TOMOIIBI0 MHIUKATOPOB (JIAKMYC,
(eHonTanenH, METHJIOPAHXK U APYTHE)
2.7 MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMUYECKON peaKkiinu
ITo Teme: «llepuoanueckuii 3akoH u Ilepmomuyeckass cucreMa XUMUYECKUX 3jieMeHToB /[l. M.
3 MenneneeBa. CtpoeHue aToMoB. XuMHYecKas CBA3b. OKHCIMTEIHHO-BOCCTAHOBUTEIBHBIC
peaxIumy
pacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKUX TMOHSTHI: SAPO aToMma, SJEKTPOHHBINA CJION aToMma,
3.1 aToMHas OpOMTallb, pajlyc aToMa, XUMUYeCKas CBs3b, TOJSIpHAs M HEMOJSApHAs KOBaJICHTHAS
CBSI3b, DJIEKTPOOTPULIATEILHOCTh, HOHHAS CBSI3b, NOH, KATHOH, aHUOH, CTETIEHb OKUCIICHUS
3.2 KJIaccu(pUIMPOBaTh XUMHUECKHE DIIEMEHTHI
ONKCHIBaTh W XapakTepu3oBaTh TabiamuHyr0 (opmy I[leprmoguueckoil CHUCTEMBI XUMHUYECKHUX
3.3 3JIEMEHTOB: Pa3INyaTh MOHATHA «TJaBHAs moarpynna (Arpymnma)» u «obounas noarpymmna (b-
TPYIIA)», «KMaJbIe» 1 «OONBIINE) MEPHOIBI
packpeiBaTh cMbicn [lepuoaunueckoro 3akona J[.M. MennaeneeBa: 1eMOHCTpHPOBATh TTOHUMAaHHUE
3.4 MEPUOTMICCKON 3aBUCUMOCTH CBOWMCTB XMMHUYECKHX JJIEMEHTOB OT WX moioxeHus B [lepuomu-
YEeCKOH CHCTEME
COOTHOCHTH 0003HAYEHUS, KOTOpbIe UMEIOTCs B Tabimie «l[lepnomudeckas cucteMa XUMUIECKHX
35 anemenToB J[.1. MenyeneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XUMHYECKHX
' 3JIEMEHTOB (coctaB u 3apsij apa, obrree YHUCIIO 3JIEKTPOHOB
Y pacrpe/IeIICHHE UX 0 DJICKTPOHHBIM CIIOSIM)
3.6 OIPENIEIIATh CTEIICHb OKUCIICHHUS DIIEMEHTOB B OWHAPHBIX COSNHCHUX
3.7 OIIpeNeNATh 3791 XUMHYECKOH CBSI3H (KoBaJIeHTHAs u HWOHHAa)
' B HEOPraHWYECKUX COCITUHEHUSIX
9 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThl 0CBOCHUSA OCHOBHOM
MpOBEPHEMOTO 0o0pa3oBaTeJbHOM NPOrPaMMbl OCHOBHOTI'0 0011Iero 00pa3oBaHus
pe3yJibTara
1 Ilo Teme: «BemecTBo 1 XUMUYECKas PEaKIIUs»
PacKphIBaTh CMBICT OCHOBHBIX XUMHUYECKHX MTOHATHH: PaCTBOP, MJIEKTPOIHUTHI, HEIJICKTPOIHTEHI,
JJIEKTPOIIMTAYECKAS] JHMCCOLMAINS, PEaKIHMH HOHHOrO OOMEeHa, KaTaln3aTop, XHMHYECKOe
11 paBHOBecHe, 0OpaTHMbIe W HEOOpaTHMBIC PEaKIMH, OKHCIUTEILHOBOCCTAHOBHUTEIBHBIC PEaK-
' MM,  OKHCIUTEIb, BOCCTAHOBUTENb,  OKHCICHHE ¥ BOCCTAHOBJIICHHE,  AJUIOTPOIIHS,
aM(pOTEepPHOCTh, XUMUYECKasl CBsA3b (KOBAJICHTHAS, HOHHAS, METAJUTMYECKasl), KPUCTAJUTHYECKAS
peméTKa, CIIaBbl, CKOPOCTh XUMHYECKOW PEAKIINH
12 WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TOHATUNA W TPUMEHSTH ITH TOHSTHS
' TIPU OTTMCAHWU BEUIECTB M UX MPEBPAIICHUI
13 COCTAaBJIATH YPAaBHEHUS AJIEKTPOIMTUYECKON AVCCOLMAIIMA KHUCIIOT, IIEI0YeH U COJeH, MOHbIe
' W COKpaIIEHHbIE YPaBHEHUS peaKIMii HOHHOTO0 0OMEeHa




Koxa

HpOBepﬂeMLIe NnpeaAMETHLbIC PE3yJIbTAaThbl 0CBOCHUA OCHOBHOM

NpoBepPsSIeMOro N
o0pa3oBaTe/ibHOI NPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHM s
pe3yJabTara
14 PAaCKpBIBAaTh CYIIIHOCTh OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMi IOCPEICTBOM COCTaBIIe-
' HUSI 2JIEKTPOHHOT 0 OaJIaHCa ATUX PEeaKIMi
1.5 IPOBOJIUTH PACUETHI 10 YPABHEHHIO XUMHUECKOH PEaKIHH
2 ITo Temam: «HemeTamnsl U UX COeTUHEHU U «MeETaJUIbl U MX COCAMHCHHSDY
XapaKTepu30BaTh (OMUCHIBATh) OOIIME W cHenu(pHUYSCKHE XMMUYECKHE CBOMCTBA IMPOCTBIX
2.1 U CIOKHBIX BELIECTB, IOATBEPKIAs OINMCAHUE MPUMEPAMH MOJIEKYISAPHBIX W HOHHBIX
YpaBHEHUI COOTBETCTBYIOIINX XUMHYECKUX PEAKIIUH
29 COCTaBJIATbL YPaBHCHUS peaKHHﬁ, MOATBEPKAAOIIUX CYHIECTBOBAHHUC TCHETHYCCKON CBSI3H
' MCXKy BEIICCTBAMU PA3JIMYHBIX KJIACCOB
23 IIPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOEHUS, BO3MOXXHOCTH IpOTEKa-
' HUSL XUMHYECKUX [IPEBPAILIEHUH B Pa3IMUHbIX YCIOBUAX
CIIEIOBATh NPaBUJIaM MOJIH30BAHMS XUMHUYECKON MOCYIOW M JTabOpaTOPHBIM 000pYIOBaHUEM,
24 a TaKXKE IMpaBujIaM 06paH_[CHI/I$I C BCUICCTBAMU B COOTBETCTBUH C MHCTPYKIIUAMU 110 BBITTIOJTHE-
' HUIO JIAOOPATOPHBIX XUMHUYECKUX OINBITOB IO MONYYCHHIO M COOMpAHHMIO ra3000pa3HBIX Be-
MIeCTB (aMMHaKa U YTIICKUCIIOTO ra3a)
IMPOBOJUTL pPCaKIuy, MNOATBCPKAAIOIINEC KauyeCTBEHHBIN COCTaB Ppas3IMIHbIX BEHICCTB:
25 pacro3HaBaTh ONBITHBIM IYTEM XJIOpUI-, OpOMHUI, HWOAMI, KapOoHat, ¢ocdar, cuiIMKar,
cynb(haT, THAPOKCUINOHBI, KATHOHBI AMMOHHUS, HOHBI H3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE
B BOJHBIX paCTBOpPaX HEOPraHMUECKHUX BEIICCTB
3 ITo Teme: «XuMmust u okpykaromiasi cCpeaa»
3.1 pacKpbIBaTh CMBICT OCHOBHBIX XuMuyeckux nmoustuii: [1/IK BemecTBa; Koppo3usi METaIIOB
MIPUMEHSITH OCHOBHBIE OIIEPAIIMH MBICIUTEIBHON AEATEIPHOCTH — aHAIN3 U CHHTE3, CPAaBHCHHE,
32 0000mIeHNe, CHCTEMAaTH3aLHIO0, BRISIBICHIE MPUYMHHO-CIEICTBEHHBIX CBSI3eH — JJIS M3y4YCHUS
' CBOICTB BEIIECTB M XMMHYECKHX PEAKIHI; €CTeCTBEHHOHAYYHBIE METOABl IO3HAHWSA — Ha-
OItoICHHE, U3MEPEHIE, MOJICTUPOBAHHUE, SIKCIIEPUMEHT (PeaibHbBIN W MBICIICHHBIN )

MHNPOBEPAEMBIE 2JIEMEHTbBI COAEP/ KAHUSA

8 KJIACC
Kon ITpoBepsieMblii 3J1eMEHT COJEpPKAHMUS
1 IlepBoHaYanpHBIE XUMUYECKHUE MOHATHUS
11 IIpenmer xumuu. Ponb XvMuM B KM3HM 4YeIOBEKa. XUMHS B CHCTEME HAyK. lerla M BEIIECTBA.
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du3nvecKre CBOMCTBA BEIECTB. ArperaTﬁoe COCTOAHHUC BCIICCTB

1.2

IlonsTHE O METOMAX MO3HAHUS B XUMUM. YUHCTBIE BEIlIECTBA U CMECH. CrocoOsI pas3aciiCHUsL cMmecei

13

ATOMBI U MOJICKYJIbI. Xumuueckue seMeHThl. CHMBOJIBI XUMUYECKUX 3JIEMEHTOB. HpOCTLIe n CIIOKHBIC
BCIICCTBA. ATOMHO'MOHCKYHHPHOC Y4YCHHUC

14

Xumudeckas Q)opMyﬂa. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa
BCHICCTB. OtHocuTenpHas aToMHass Macca. OTHOCHTENIbHAS MOJICKYJIApHas Macca. MaccoBast gojs
XUMHYCCKOI'o 3JICMCHTA B COCIMHCHNUN

15

KomnuectBo BemiectBa. Monbs. Monsipuass macca. B3anMocBsi3b  KONMYECTBa, Macchl U 4YMCIa
CTPYKTYPHBIX €IMHUI] BemecTBa. Pacuérsl o opMysiaM XUMHUECKUX COSMHEHUIN

1.6

Ousnveckue U XUMUYECKHE SIBJICHUA. XUMUYECKas peakius U e€ MpU3HaKu. 3aKOH COXpaHEHHUS! MacChl
BelllecTB. XUMHUUeCKHe ypaBHeHUs. Kiaccupukamms XUMHUECKUX peakiuil (COeINHEHNUs, Pa3IoKeHus,
3aMelleHusI, 0OMeHa)

1.7

XUMHYECKUI HKCIIEPUMEHT: 3HAKOMCTBO C XUMHUECKOI TOCY0H, ¢ paBuiIaMu paboTsl B 1abopaTtopun
u nnpuémamu oOpalleHus ¢ J1adopaTopHbIM 000pyJOBaHHEM, H3YUCHHUE U ONKMCcaHne PU3UIECKUX CBOMCTB
00pa3lloB HEOPraHWYEeCKUX BEIIeCTB, HaOmrojeHUEe Qu3ndeckux (TJIaBICHHE BOCKa, TasHUE JIbJA,
pacTupaHue caxapa B CTYIKE, KHIICHHE W KOHJICHCAIUS BOJIbl) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKa-
JIMBaHHE MEJHOW IPOBOJIOKU, B3aMMOJICHCTBUE Mella C KUCIIOTOH) siBJICHNH, HaOJI0IeHUe U OIHCaHue
MPU3HAKOB MPOTEKAHHUS XUMHUYCCKUX PEaKIMi (Pa3ioKeHUE caxapa, B3aUMOACHCTBUE CEPHON KHUCITOTHI
¢ xmopuzoMm Oapus, pasnoxenue ruapoxcuma menu(ll) mpu HarpeBaHHH, B3aUMOJICHCTBHE Kele3a C
pactBopom comu meau(Il), mzyuenune crnocoOOB paslenieHuss cMmeced (C MOMOIIbI0 MarHuTa, (Uih-
TPOBaHHE, BBHIIAPUBAHHE, MUCTWULINMS, XpoMaTorpadus), MpOBEACHHE OYNCTKA MOBAPEHHOW COJH,
HaOJIIOICHUE ¥ OINMCAHWE PE3YNBTATOB IPOBEICHHS OIBITA, FIUTIOCTPHPYIOMIEIO 3aKOH COXpPaHCHHS
MAacChl, CO3JIaHHE MOJIeIICH MOJIEKYII (IIapOCTEeP KHEBHIX)

Baxneiimme npeacTaBuTeN HEOPraHMYECKUX BEUIECTB

2.1

Bo3myx — cmech razoB. CocraB Bozayxa. Kucmopom — snmemeHT m mpoctoe BemiecTBO. HaxoxneHnue
KHCTIOpoZa B Tpupone, (Qu3uyeckne W XHMUYECKHE CBOWcTBa (peakmuu TopeHus). OKCHIbL.
[Ipumenenne xucnopoma. CrocoOBl HONMyYEHHs KHCIOpOIa B JIAOOpaTOpPUH ¥ TPOMBIIUIEHHOCTH.
KpyroBopot kucnopona B mpupoze. O30H — aJuI0TponHast MOAH(HUKAIHSI KHCIIOPOa

2.2

TenmoBoit > ¢heKT XUMUIECKOH peakIuy, TCPMOXHMHUYECKHE ypaBHEHUS, 3K30- U SHIOTEPMUUECKUE
peakuuu. TomnmBo: yrome W MeTaH. 3arpsA3HCHHE BO3IyXa, YCHIICHHE IapHHUKOBOro 3¢dekra,
pa3pylieHue 030HOBOr'O CJI0s

2.3

Bonopon — sneMenT 1 mpocroe BemecTBo. HaxokneHne Bogopoa B Mpupoe, (GH3HIecKue M XUMIIECKIE
CBOICTBA, MPUMEHEHHE, CIIOCOOBI TOTy4YeHHUs. KHCIToTh! B commu

2.4

MonsipHbIil 00BEM ra3oB. PacuéTsl 10 XUMUYECKHM YpaBHCHHSIM

2.5

®dusnyeckue cBoicTBa BOAbl. Boma kak pactBopurenb. PacTtBopsl. HacrhllieHHBIE W HEHACHIIIEHHBIE
pactBophl. PacTBOopMMOCTH BemiecTB B Bojie. MaccoBasi JIONsl BEIIECTBA B PacTBOpe. XUMHUYECKHE
cBoiictBa Bombl. OcHOBaHWsA. Pormb pacTBOpPOB B MPHPONE W B KU3HH 4enoBeKka. KpyroBopoT BOIbI B
npupoe. 3arpsi3HeHnE MPUPOIHBIX Bo. OXpaHa W OYMCTKA MPUPOITHBIX BOJ

2.6

Krnaccudukanmst Heopranuveckux coeannenuit. Okcupl. Kinaccndukanus okCHIOB: colieo0pa3yromiye
(ocHOBHBIE, KUCITOTHBIE, aM(poTepHbIe) U HecoleoOpasyromue. HoMenknarypa okcuaoB. dusnyeckue u
XUMHYECKHE CBOMCTBA OKCHJIOB. [1oTydeHrne OKCHUI0B

2.7

OcHoBanusa. Krnaccupukanuss OCHOBaHWM: INENOYM M HEPAcTBOPHUMBbIE OCHOBaHWA. HomeHkmaTypa
OCHOBaHU. DU3NYECKUE U XUMUUYECKHUE CBOMCTBA ocHOBaHUM. [lomyyeHrne ocHOBaHMI

2.8

Kucnotsr. KJ'IaCCI/I(i)I/IKaI_II/ISI KHCJIOT. HOMCHK.HaTypa KkucioT. dusnyeckue M XMMHUYECKHE CBOMCTBa
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kucnor. Pan akrtuBHOocTH MetaiioB H.H. bekerosa. [lomydenne kucnor

2.9

Conu. Homenxuiatypa coneil. @uznyeckne U XuMU4eckue cBoiicta coneil. [lonyuenue coneit

2.10

I'enetuueckas cBs3b MEXIY KllaCCaMH HCOPraHNYCCKUX COGI[I/IHGHI/Iﬁ

211

XUMHUYECKUN HKCIIEPUMEHT: KadeCTBEHHOE OIpEEiICHUE COAEPXKAHMUSA KHUCIOpOAa B BO3IYXE,
MoJIy4eHHe, coOupaHue, pacrio3HaBaHHUE U U3yYeHUE CBOUCTB KUCIOPO/ia, HaOI0AeHHE B3aUMOACHCTBUS
BEIIECTB C KUCIOPOJIOM U YCIOBHS BOSHUKHOBEHUS U MPEeKpalleHus TOpeHus (TIoxkapa), 03HaKOMIJICHHUE C
o0pa3amMyu OKCHJIOB M OINHMCAHUE UX CBOMCTB, IONy4YeHHE, COOMpaHHUE, pacllo3HaBaHHE U H3y4EHHE
CBOWCTB Bojopoja (TropeHue), B3ammMoneiictBue Bojgopona ¢ okcuaom weau(Il) (BosmoxkHO
UCTIONB30BaHUE BHJIEOMATEpHANIOB), HaOIrOJeHHe O0O0paslloB BEUIECTB  KOJUYECTBOM | MOIb,
HCCJIEJIOBAaHHE OCOOCHHOCTEH PAacTBOPEHUS BELIECTB C PA3IMYHOM pPacTBOPUMOCTBHIO, IPUTOTOBJICHHE
pacTBOpPOB C OMNPENENEHHON MaccOBOW J0JeM pacTBOPEHHOIO BEILECTBA, B3aWMOACWCTBHE BOIBI C
MeTaulaMud (HaTpueM H KajbliieM) (BO3MOXKHO HCIIOJIb30BAaHUE BHUAEOMATEPUAJIOB), OIpeeleHUe
pPacTBOPOB KHUCIIOT U IIEJIOYEH ¢ MOMOIIBIO MHIUKATOPOB, MCCIEAOBAHME OOPa3lOB HEOPraHUYECKHX
BCIIECTB Pa3IMYHBIX KIACCOB, HAOJIOJCHNE M3MEHEHUS! OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT H
mienoueii, m3ydeHue B3ammozelcTBua okcuga Meau(Il) ¢ pacTBOpoMm cepHON KHCIOTBI, KHCIOT C
MeTaJlJlaMM, peakluil HelTpanusanuu, MMOJIy4YEeHUE HEPacTBOPUMBIX OCHOBAHUM, BBITECHEHHE OIHOIO
MeTajula APYTUM U3 PacTBOpa COJM, PEIICHHE SKCIEPUMEHTANBHBIX 3amad mo Teme «Baxkuelmue
KJIACCHI HEOPTaHUYECKIX COCTIHEHUID

Ilepuonuueckuii 3axoH u Ilepuonuyeckas cucrema xuMudeckux anemenTos JI.11. Menzneneesa.
Ctpoenue aToMOB. XUMHUECKast CBsI3b. OKHUCINTEIbHO-BOCCTAHOBUTENILHBIE PEAKIINH

3.1

IlepBble MONBITKYA KIacCU(PHUKALMU XUMHUYECKUAX AJIeMEHTOB. [IOHATHE O IpyMax CXOJHBIX 3JEMEHTOB
(wesouHble W LIETOYHO3EMENbHBIC METAJUIbl, T[aJOreHbl, MHEPTHBIC Ta3bl). OJIEMEHTBI, KOTOPbIE
00pa3yroT aM(pOTEpHbIC OKCHJIBI U THPOKCHIBI

3.2

[Mepnomnueckuit 3akoH. Ilepumommyeckass cucrema xumuueckux oanementoB J[.M. Menneneesa.
Koporkoneprnonnast u mmuHHONIEpHoaHas (opmer [lepronnyeckoil cUCTEMBI XMMUYECKUX SJIEMEHTOB
.. Menneneesa. [lepuonst u rpymnbl. @U3NYECKHI CMBICHT MOPSIKOBOTO HOMEpPa, HOMEPOB TIeproaa 1
TPYIIBI YIIEMEHTa

3.3

Crpoerne atromMoB. CocTaB aTOMHBIX siep. M3orombl. DiekTpoHbl. CTpoeHUE AIISKTPOHHBIX 000JIOYEK
atroMoB TepBbix 20 xumMuueckux oanmemeHToB [lepmogmueckor cuctemsl J[.M. Menneneesa.
XapakTepucThKa XHUMHYECKOrO »JJeMeHTa [0 ero TmolokeHuio B llepuomuyeckoit cucreme
J.1. Menneneera

3.4

3aKOHOMEpPHOCTH HM3MEHEHUs paJuyca aToOMOB XHMHUYECKHX DJJIEMEHTOB, METaJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO rpynmaM M nepuogaMm. 3HaueHue Ilepmonmyeckoro 3akoHa u
Ileproanueckoi CUCTEMBI XUMHYECKUX 3JIEMEHTOB ISl Pa3BUTHUS Hayku U npakTuku. .M. MenneneeB —
YUIEHBIN U TPaXTaHUH

3.5

Xumuueckast CBsi3b. KoBajieHTHast (MONSIpHAsT ¥ HEMOJSIpPHAs)) CBSI3b. JJIEKTPOOTPHUIATEIILHOCTH
XIMHYECKUX 3JIeMEeHTOB. VloHHasI CBS3b

3.6

Crertenp  okuclieHUs. OXKHCINUTEITbHOBOCCTAHOBHUTEILHEIE peaKkuu. Hpoueccm OKHMCJIICHUA U

BoccTaHOBJIEHUS. OKHUCITUTENN M BOCCTAHOBUTEIH

3.7

XUMHYECKUH JKCIEPHIMEHT: M3ydeHHe 00pa3IoB BEIISCTB METAIIOB M HEMETAJUIOB, B3aMMOICHCTBHUE
THAPOKCHIA IIMHKa C PAacTBOpaMHM KHUCIOT M IIEJIOYeH, NMpPOBEIECHHE OMBITOB, WJUTIOCTPUPYIOLINX

PUMEPBI OKUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ (FOpCHI/Ie, PCaKIIMn pa3JI0KCHUA, COC,I[I/IHGHI/IFI)
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BGHIGCTBO 1 XUMHUYCCKas peaKIusl. HOBTOpeHHC

11

Iepnonnyeckuit 3akoH. Ileproauueckas cucreMa XuMu4eckux snemMeHToB J[. M. Menneneea. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B M3MEHCHMH CBOICTB XMMHUYECKMX 3JIEMEHTOB IEPBBIX TPEX MEPHOIOB,
Kajusl, KaJgblUs U UX COCAUHEHHH B COOTBETCTBUHU C IIOJIOKEHHEM HJIeMEHTOB B Ilepuomnueckoii
CHCTEME U CTPOSHHEM HX aTOMOB

1.2

CtpoeHHe BeIIECTBAa: BHJBl XMMHYECKOH CBSI3M. THINBI KPUCTAUIMUECKUX pEIIETOK, 3aBHCHMOCTh
CBOICTB BEIIECTBA OT THIA KPUCTAJUIMYECKON PEMIETKU M BHJA XUMHYecKol cBs3u. Knaccudukarus n
HOMEHKJIaTypa HEOPraHMYECKUX BEIIECTB (MEXKAyHApoJgHas M TpHUBHANbHas). XMMHUYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIUXCA K Pa3IUYHBIM KjaccaM HEOPraHWYECKUX COECIUHEHMI, T€HETHUYEeCKas CBA3b
HEOPraHUYECKUX BEILECTB

13

Knaccudukanus XMMHYECKUX PeakIyil 0 pa3sTUIHBIM MPU3HAKaM (10 YHUCITy M COCTaBy yJacTBYIOIINX
B pCaKIMU BEIIECTB, 0 TEIUIOBOMY J(PQEKTy, MO H3MEHEHHIO CTEICHEH OKHCIEHHS XHMHUYECKUX
3JIEMEHTOB, N0 OOPAaTMMOCTH, II0 YYacTHIO KaTajiu3aropa). OK30- W JHIOTCPMHUYCCKHE PEaKIUH,
TEPMOXUMUYECKUE YpaBHEHUs. [IOHATHE O CKOPOCTU XMMUYECKOH peakiiu

14

[lousTne 00 OOpaTWMBIX M HEOOPATUMBIX XHUMHYECCKUX peakuusax. lIOHSATHE O TOMOTEHHBIX W
reTeporeHHbIx peakuusax. IloHsarue o xumuueckoM paBHOBecuMH. (DakTOpbl, BIMAIOIIME HA CKOPOCTb
XMMUYECKOH PEaKLMU U NOJI0KEHHE XUMHYECKOTO PABHOBECHS]

1.5

OKHUCITUTENEHO-BOCCTAHOBUTEIBHEIE peakum, JIIEKTPOHHBIN Oamanc OKHCIIUTEIBHO-
BOCCTaHOBHUTENHHOU peakiuu. CocTaBleHNE YPAaBHEHUM OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUH C
HCTIOJIB30BAHNEM METO/Ia 3JICKTPOHHOrO OanaHca

1.6

Teopust >MEKTPOTUTHUECKON AMCCOIMAIUU. JEKTPOJIUTHI W HEIJIEKTPOIUTHL. KaTHOHBI, aHMOHBI.
MexaHH3M ITUCCONMAIMH BEIIECTB C Pa3TUYHBIMU BUIAMH XHMUYECKOU CBs3U. CTENCHD ANCCOIMAIIUH.
CunbHble U cladble AIEKTPOIHUTHI. Peaknuy HOHHOTO oOMeHa. Y CIIOBHS MPOTEKaHUS PeaKIMi HOHHOTO
0oOMeHa, TIOJIHbIC ¥ COKpAIIEHHBIC HOHHBIC YpaBHEHUS peakiuii. CBOMCTBA KUCIIOT, OCHOBAaHUH U COJNEH
B CBETE MPEACTABICHUH 00 JIIEKTPOIMTHYECKON mucconnanmu. KadecTBeHHBIE peakIWM Ha HOHBI
[TonsiTe o ruapomnmnse conei

1.7

XUMHYECKUN HKCIIEPUMEHT: O3HAKOMIICHHE C MOJEISIMH KPHUCTAJUIMUECKUX PEMIETOK HEOPraHMYECKUX
BEIIECTB — METAJUIOB M HEMETAJUIOB (Tpadura M anMasa), CIOXKHBIX BEIIECTB (XJIOpHIA HATPHA);
HCCIIeIOBAaHNE 3aBUCHMOCTH CKOPOCTH XMMUYECKOH pPEakIMH OT BO3INCHUCTBHS Pa3IHYHBIX (PAKTOPOB;
HCCIIEIOBaHUE AIIEKTPOIIPOBOAHOCTH PACTBOPOB BEILECTB, MPOIECCa AUCCOMMAINK KHCIOT, IIeodeld 1
coiefl (BO3MOXKHO HCIIOJIH30BAHUE BUICOMATEPUANIOB); MPOBEICHUE ONBITOB, WIUTIOCTPUPYIOIIUX IpPH-
3HaKd MPOTEKaHWs peaKUWii MOHHOro oOMeHa (00pa3oBaHHE OcCalIKa, BBIOCIICHHE Tra3za, 0Opa3OBaHUE
BOJIBI); OIBITOB, MILTIOCTPHPYIOMIUX MPUMEPH OKHUCINTEIbHO-BOCCTAHOBUTEIFHBIX PEakuid (TOpeHwe,
peaknuu pasiIoKEHHs, COCOUHEHHS); pacllo3HABaHWE HEOPraHWYECKUX BEMIECTB C ITOMOIIBIO
Ka4eCTBCHHBIX pEaKIUil Ha HOHBI, PEIICHIE YKCIIEPUMEHTAIBHBIX 33149

Hewmerannsl 1 UX coeqMHEHUS

2.1

OO0mras xapakTeprcTHKa ranoreHoB. OCOOCHHOCTH CTPOCHUS aTOMOB, XapaKTepHBIE CTETICHH OKHCICHUS.
Crpoenne u Gpu3nIecKue CBOMCTBA MPOCTHIX BEIIECTB — rAIOTEHOB. XUMHUECKHE CBOHCTBA Ha IIpUMeEpe
xJjiopa (B3aMMOJEWCTBUE ¢ METaJlIaMU, HEMETallaMy, IesioyamMu). XiopoBonopon. CoinsiHas KHCIOTa,
XUMHYECKHE CBOWCTBa, MONy4eHHUE, MpuMeHeHue. JleficTBue Xjopa M XJOPOBOJIOPOJA Ha OpPraHu3M
yenoBeka. BaxxHelne XJI0puapl U UX HAaXOKJICHHE B IPUPOE

2.2

OOmras xapakrepuctuka symeMeHToB VIA-rpynmel. OcoOCHHOCTH CTPOCHHUST aTOMOB, XapaKTEpHEIC
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crerieHn okucieHus. CtpoeHue U (PU3MYECKHE CBOMCTBA MPOCTHIX BEUIECTB — KHUCIOPOAAa U CEpHI.
AnnoTponHele  MOAM(UKAIIMK KUCIOpona U cepbl. XUMHUYECKHe CBOHCTBa cepbl. CepoBomopor,
CTpoeHHUe, ¢u3MYeckue W XUMHUYecKHe cBoicTBa. OKCHIBI Cepbl KaK MPEJCTABUTENHU KHCIOTHBIX
okcuoB. CepHast Kucinora, pU3MUeCKie U XUMUYECKUE CBOICTBa (00IIMe Kak NMpeAcTaBUTENs Kiacca
KHCTIOT W cnenuduueckue). XUMUYECKHE PEaKIUH, JIekallue B OCHOBE IPOMBIILUIEHHOTO crocoda
MoTy4eHust cepHoii kuciotel. [Ipumenenue. Comu cepHOI KUCIOTHI, KaueCTBEHHAs peaklus Ha cynbdat-
noH. HaxoxkaeHnue cepsl U €€ COeIMHEHUH B MpHUpoJe. XUMHUYECKOe 3arpsa3HEHUE OKPYKAIOIeH Cpeibl
COCJIMHEHUSAMHU Cepbl (KUCIOTHBIC JIOXAW, 3arpsA3HCHHE BO3JyXa H BOJOEMOB), CIOCOOBI €ro
peZ0TBpAlICHUS

2.3

OOmiast xapakTepucTHKa 3JIeMeHTOB VA-rpymmnbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTePHBIC
CTCIICHH OKHUCIICHHS. A30T, pacmpocTpaHEHHE B TMPHPOAE, (PU3HMUECKHEe M XUMHUYCCKHE CBOWCTBA.
KpyroBopor aszora B mpupome. AMMHAK, €ro (QHU3MYSCKUE U XMMHUYECKHE CBOMCTBA, MOIYYCHHUE U
TPUMECHCHUEC. Conu aMMOHUs, HUX (l)I/I3I/IquKI/Ie U XUMHYCCKUEC CBOﬁCTBa, IIPUMCHECHUE. KauyecTtBennas
peaKkiusa Ha MOHBI aMMOHUA. A3zoTHas KucJiora, eé TOIYyUCHHUC, (pI/I3I/ILIeCKI/IC A XMMHYECKHE CBOMCTBA
(oOmue Kak TpeacTaBUTENs Kiacca KUCIOT W crenuduueckue). Vcnonb3oBaHWE HUTPATOB W CONEH
aMMOHHSI B Ka4eCTBE MHHEPAJIBbHBIX YyHOOpeHWi. XUMHYECKOe 3arpsi3HEHHE OKPY)KAaIOIIeH Cpess
COCTMHEHUSIMH a30Ta (KUCIIOTHBIC TOKIH, 3aTPSI3HEHNE BO3/IyXa, HOYBHI H BOJOEMOB)
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®docdop, amrorponHble Mmomupurammu ¢docdopa, ¢uznyeckue W XUMHUECKHE CBoWcTBa. OKcUa
tdochopa(V) u pochopHas kucnora, puU3NIeCKre U XUMUIECKAE CBOMCTBA, TTody4YeHue. Mcrnonbp3oBanne
(hocharoB B kKauecTBe MUHEPAJIBHBIX yI00pEHUI

2.5

OO0mas xapaktepucTuka 31eMeHTOB [VA-rpynmbl. OCOOCHHOCTH CTPOCHUS AaTOMOB, XapaKTepHbBIC
CTEIICHH OKHCIICHUS. YTIEepOo, aJUIOTPOITHbIE MOAU(DHUKAIINK, PACIPOCTPpAaHEHUE B IPUpOe, (prusnyeckue
U XHMHYecKue cBoicTBa. Ajcopbums. KpyroBopor yriaepoma B mpupone. OKcHIbl yriepojaa, HX
¢u3nuecKkne U XMMUYECKUE CBOWCTBA, JACHCTBHE HA JKUBBIC OPraHU3MBI, ITOJyYEHHE W IPUMCHEHHE.
DKoJIOTHYeCcKHe MPOOJIEMBI, CBsi3aHHBIE ¢ okcuaoM yriepona(lV); rumores3a riodambHOrO MOTEIJICHUS
KIIMATa; MApHUKOBEIA A (eKT. YTonbpHas KUCIOTa U e€ COMH, NX (PU3NIeCKHe U XUMIUECKHUE CBOICTBA,
MoJydeHune U npuMeHenue. KadecTBeHHast peakiys Ha KapOOHAT-HOHEL. Vcmonp3oBaHie KapOOHATOB B
OBITY, MEMIIMHE, TPOMBIIUICHHOCTH M CEITLCKOM XO3SHCTBE

2.6

[lepBoHavanbpHBIE MOHATHS 00 OpPraHMYECKHUX BEIIECTBAaX KaK O COCAMHEHMX yrieponma (MeTaH, 3TaH,
STWIEH, alUeTWIEH, 3TaHoJ, TJIMIEepPUH, YKCyCHas Kuciora). VX cocTaB M XHMHYECKOE CTPOEHHE.
[lousTHE O OMONMOTMYECKM BAaKHBIX BEIIECTBaX: JKHpaX, OeNKax, YriIeBOAaxX — W UX POJIH B KU3HH
yenoBeka. MaTepuanbHOE €IMHCTBO OPraHUYEeCKUX U HEOPraHMYEeCKUX COSIUHEHUN

2.7

KpemHnid, ero pu3ndeckue 1 XMMHUYECKHE CBOMCTBA, MOydeHHe ¥ TpuMeHeHne. CoeTMHEHUs KPEMHUS
B mpupojae. O0mue npencrasicHus o0 okcuae kpeMHUsA(IV) m kpemHueBoi kuciore. CHIIHKATHI, UX
WCTONIb30BaHHE B OBITY, MEOUIWHE, IPOMBIIUICHHOCTH. BaXHeHIIHe CTPOMTENbHBIE MaTepHAalIbl:
KepaMuKa, CTEKJIO, IIEMEHT, OeToH, Kene300eroH. [IpobGmembl 0e30macHOro WMCIOIB30BAHUS
CTPOUTENHHBIX MaTEPHAJIOB B IOBCEAHEBHOM JKI3HH

2.8

XUMHYECKUH IKCIIEPUMEHT: U3y4YeHHe 00pa3[OB HEOPraHUIECKUX BEIIECTB, CBOHCTB COJSTHOW KHCIIOTHI,
MPOBEICHNE KAYECTBEHHBIX PEaKIMi Ha XJIOPHI-MOHBI M HAONIOACHWE NPU3HAKOB WX IPOTCKAHHUS;
OITBITHI, OTpakKaromue (U3NIECKHe U XUMHUUCCKAE CBOMCTBA TallOTEHOB M MX COCOMHEHUH (BO3MOXKHO
WCTONIb30BAHME BHICOMATEPUANIOB); O3HAKOMIICHHE C 0O0pa3laMH XJIOPHUIOB (TaJOreHHIIOB);
O3HaKOMJICHHE ¢ 00pa3lamMu cepbl U e€ COeTMHCHUSMH (BO3MOXHO MCIIOIB30BAHUE BUICOMATEPHAIIOB);
HaOJIOICHHE TIpollecca OOYIIIMBAHUS caxapa IOJ ICHCTBHEM KOHIICHTPHPOBAHHOW CEPHOH KHCIOTHI;
M3y4YeHUE XMMUYECKUX CBOWCTB pa30aBlIeHHOW CEpHOW KHMCIIOThI, IPOBEJICHHE KAaueCTBEHHOM peakluu




Kox

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUN

Ha Ccyab(aT-HOH U HAOIIOACHNE MPH3HAKA ¢€ MPOTCKAHUS; 03HAKOMIICHHE C (PH3MUYECKUMU CBOM CTBAMU
a3ota, ¢ocdopa 1 UX COeAUHEHUH (BOZMOXKHO HCIIONB30BaHUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX
u ¢dochopHBIX yIOOpEeHUii; MonyueHre, coOMpaHue, pPaclo3HaBaHUE M W3yYeHHE CBOMCTB aMMHUAKa;
MPOBEJICHAE KAYEeCTBEHHBIX pEaKldii Ha WMOH aMMOHHUS W (pocdaT-MOH M H3yYCHHE MPH3IHAKOB HX
MPOTEKAHUs, B3aUMOJICHCTBUE KOHIICHTPHPOBAHHON a30THOW KUCIOTHI C MEBIO (BO3MOXHO HCIONB30-
BaHHE BHJIEOMATEPUAJIOB); H3y4eHHE MOJENCH KPHCTANIMYECKUX peIEToK anMasa, rpadwura,
¢ymniepeHa; 03HaKOMJICHHE C IIPOLIECCOM aACOPOIIMU PaCTBOPEHHBIX BEIECTB AKTHBHPOBAHHBIM YITIEM U
YCTPOMCTBOM NPOTHBOrasa; noiy4eHue, coOupaHue, paclio3HaBaHWE U M3y4YEHHE CBOWCTB YIJIEKUCIIOrO
rasa; NMpoBeJCHNE KAaUeCTBEHHBIX PEaKklMii Ha KapOOHAT- U CUJIMKAT-HOHBI M H3y4YCHHE MPH3HAKOB MX
IIPOTEKAHMS;  O3HAKOMJIGHHE C  INPOAYKUUEH  CWIMKAaTHOM  IPOMBIIIJICHHOCTH;  pELICHHE

OKCIICPUMCHTAJIbHBIX 3a/1a4 110 TCMC «BaxkHei1me HeMeTalIbl U UX COCAUHCHUS»

Mertaiisl 1 UX COeAUHEHUS

3.1

O6H_[aﬂ XApaKTECPUCTUKA XHUMHUYCCKUX OJOJICMCHTOB — MCTAJJIOB Ha OCHOBAaHUMMW HX TIOJIOKCHHUA B
[Tepnognueckoii cucreme xumudeckux snemeHtoB J.M. MenneneeBa u ctpoenust atomoB. CtpoeHue
METaJuIoB. MeTajuueckas CBsI3b U METAJUIMYecKasl KpUCTaJTndeckasi pemérka. DIeKTPOXUMUYECKUI

psii HanpsHKEHUH METaJUI0B

3.2

dusnveckue U XMMUYECKHE CBOMCTBa MeTayuioB. OOmme crnocoObl MoaydeHusi MeTamyioB. [loHsATHE O
KOPpO3MHM METAIIJIOB, OCHOBHBIE CIOCOOBI 3aIluThl WX OT Koppo3ud. CruiaBbl (cTanb, YYryH,
JIOPATIOMUHMIA, OpOH3a) M UX IPUMEHEHHUE B OBITY ¥ IIPOMBIIICHHOCTH

3.3

[[lenounsie ™ertasuibl: monoxkeHue B Ilepuogmueckoi cucreme XuMuueckux osnemeHtoB JI.U.
MeHnieneeBa; CTpoeHUE WX aTOMOB; HaXOKJCHHE B mpHupoe. Puzndeckue U XMMUYECKHe CBOMCTBA (Ha
puMepe HaTpus U Kanmusi). OKCUIBI U THUIPOKCHIIBI HATPHS U Kayusi. [[puMeHeHne 1eT0YHBIX METAJUIOB
MU UX COEIUHEHUI

3.4

[[{eoyHO3eMeNbHBIE METAIITBI MATHUHN U KaJIBIH: TOJ0XKeHNE B [lepnoanueckoil cucreMe XUMHUYECKUX
snemenToB J[.M. MenzaeneeBa; cTpoeHWe WX aTOMOB;, HaxoXJaeHWe B Tmpupone. Dusnueckue u
XUMHUYECKHE CBOMCTBA MAarHus W KaJblWsA. BaxHelmme coequHEHHs] KabIUs (OKCHI, THAPOKCHUI,
conu). JKECTKOCTP BOJIBI M CIIOCOOBI €€ YCTpaHSHWUS

3.5

Amromunnii: monoxenue B [leprommueckoii cucteme xumudecknx smemedToB .M. Menneneesa; ctpoeHue
aToMa; HaxOXJIeHHe B Tpupoje. Orusndeckre U XUMHUYECKHE CBONCTBA AFTOMHHUSA. AM(pOTEpHBIC CBOHCTBA
OKCHJIa M THIPOKCHU]IA AIIFOMUAHHS

3.6

Kenezo: monoxenne B [lepnogudeckoii cucreme xumuueckux siaemerToB J[.M. MenneneeBa; ctpoeHue
aToMa; HaXOXJaeHWe B mpupojie. Puzndeckne U XMMUYECKUE CBOMCTBA Kene3a. OKCUIBI, THAPOKCUIBI U
conu xene3a(ll) m xenesa(1ll), mx cocTas, CBOWCTBA U MOIyYCHHE

3.7

XuMHYECKAH HSKCIEPUMEHT: O3HAKOMIICHHE C O0pa3laMHd METAJUIOB U CIUIABOB, UX (H3MUCCKUMH
CBOICTBaMH; HW3yYCHHE  pE3YNbTATOB  KOPPO3UH  METauioB  (BO3MOXKHO  HCIIOJIBH30BaHUE
BHJICOMATEPHAJIOB), OCOOCHHOCTEH B3aMMONCHUCTBHSI OKCHAA KalbIIUS W HATPHS C BOJOH (BO3ZMOXHO
HCIOJIb30BaHNE BHUICOMATEPHAJIOB); UCCICIOBAHIE CBOMCTB YKECTKOM BOIBI; IpoIlecca TOPEHHUS JKele3a
B KHCIOpoAe (BO3MOXKHO HCIIONB30BAHHE BUICOMATEPUAJIOB); MPU3HAKOB MPOTEKAHUS KaueCTBEHHBIX
peakiuii Ha HWOHBI (MarHus, Kaublus, amoMuHus, nuHKa, xkenesa(ll) u sxenesa(lll), memu(Il);
HAOJIOJICHWE W ONMCAHWE IIPOIECCOB OKPAIIMBAHWS IDIAMEHH HOHAMHU HATPHS, KA W KaJbIUs
(BO3BMOXHO FHICIIONB30BAaHUE BHUICOMATEPUANIOB); HCCIIEIOBaHHE aM(OTEPHBIX CBOWCTB THUAPOKCHIA
AITIOMHMHHUA U THAPOKCUAA LIMHKA; pellIeHUe IKCIIEPUMEHTAIbHbBIX 3a/1a4 10 TeMe «BaxxHeline MeTaibl
U UX COCAMHEHUSD)

XuMUS 1 OKpYy’Karolas cpesia




Kox

4.1

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUN

HoBble MaTepuaibl 1 TeXHONOTHY. BelecTBa u MaTtepualsl B IOBCEAHEBHOM KU3HU UesloBeKa. XUMUS U
3710pOBhe. be3onacHoe ucnonb30BaHUE BELIECTB U XUMUYECKUX peaknuil B ObITy. IlepBast momols npu
XMMUYECKHX 0KOTaxX M OTPABJICHUSIX

4.2

OCHOBBI 3KOJIOTHYECKOH T'paMOTHOCTH. XUMHUECKOoe 3arpssHeHue oxpyxaromei cpenst [1JK. Pons
XMMUH B PEIIEHHM SKOJOTMYecKuX ImpobieM. IIpupoaHble MCTOUYHUKU YIJIEBOJOPOAOB (Yroib,
MIPUPOJHBIN Ta3, He(Th), IPOAYKTHI UX NEpepabOTKH, UX POJIb B OBITY M IPOMBIIIJICHHOCTH

4.3

XUMHYECKUI 3KCIIEPUMEHT: U3yueHHE 00pa3lioB MaTepUasioB (CTEKIIO, CIUIABbl METAJIIOB, MTOJIUMEPHBIE
MaTepuabl)

ITPOBEPSIEMBIE HA OI'3 1O XUMHH TPEBOBAHUS K PE3YJIbTATAM OCBOEHMUSI
OCHOBHOMU OBPA30BATEJIBHOU TPOTPAMMBI OCHOBHOI'O OBIIIEI'O
OBPA30OBAHUA

Kox

IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM pe3yJibTaTaM

MPOBEPAEMOro 0a30BOro ypoBHsI 0CBOEHHsI OCHOBHOI 00pa3oBaTeIbHOM
TpeOoBaHUs NPorpaMMbl OCHOBHOI0 001ero oopasosanusi Ha ocHose ®I'OC

IIpencrasnenue:

11

0 TIO3HABAaGMOCTH SIBJICHUH MpPUPOIBI, MOHUMAaHHWE OOBEKTUBHON 3HAYMMOCTH
OCHOB XMMHYECKOH HayKH Kak oOOJacTH COBPEMEHHOTO €CTECTBO3HAHUS,
KOMITOHEHTa OOmIel KyJIbTypel M IPAaKTUYECKOW JESTEIHHOCTH YeJIOBEKa B
YCIOBHUSIX COBPEMEHHOI'0 OOINECTBA; IMOHWMAHNWE MECTa XMMHH CPEOH IPYTHX
€CTECTBEHHBIX HayK

1.2

O HayyHBIX METOAAaX II03HAHUSA, B TOM YHCJIE HKCIEPUMEHTAIbHBIX U TE€O-
pPeTUYECKMX METOAAaX HCCIENOBaHMUS BELIECTB U H3YyYEHUS XUMHUYECKUX
peakuuii; yMEHHEe WCIONB30BATh MOAETH I OOBSICHEHHUS CTPOCHUS aTOMOB U
MOJIEKYJI

13

o cdepax npodeccHOHATBHON eSTeIbHOCTH, CBA3AaHHBIX C XHMHEH H CO-
BPEMEHHBIMUA TEXHOJOTUSIMUA, OCHOBAaHHBIMH Ha [OCTHIKEHHSX XHMHUYECKOM
HAYKH, 9TO MO3BOJIUT OOYYAOIIMMCS PACCMATPUBATh XUMHUIO Kak cdepy cBoeit
Oyamymieri mpodeccHoHaIbHON NESTeIPHOCTH W CIeNiaTh OCO3HAHHBIH BHIOOD
XMMHH Kak MPO(QUIBHOrO MpeaMera MpU IEepexoJe Ha YPOBEHb CPEIHEro
ob1ero oopa3oBaHus

Bnagenue cucteMOil XMMHYECKMX 3HAHHMM U yMEHHE NPUMEHATH CHCTEMY
XUMHUYECKUX 3HAaHUH, KOTOpas BKIIIOYAET:

2.1

BOKHEHIINE XUMHUYECKUE TIOHSATHS: XMUMHYECKHI JJIEMEHT, aTOM, MOJEKYyJa,
BEIIIECTBO, IIPOCTOE M CIIOKHOE BEIIECTBO, OJHOPOIHAS M HEOJHOPOAHASI CMECH,
OTHOCHTEJIHHBIC aTOMHAsi ¥ MOJIEKYJISIpHAsT MaccChl, KOJIMYECTBO BEIECTBA, MOIb,
MOJISIpHasi Macca, MOJSIPHBIN 00bEM, OKCH/I, KHCJIOTa, OCHOBaHHE, CONb (CpeIHSIs),
XUMHUYECKas PEaKIWs, PEaKIUN COCIUHEHUS, PEAKIUU PA3TIOKEHUS, PEaAKIIUU
3aMeIlCHHsI, peakuud OoOMeHa, TermIoBoM dS(GQeKT peakiuu, 03K30- W
SHJOTEPMUYECKAE PEAKIMH, PACTBOpP, MAacCOBasl IOl XMMHYECKOTO DJIEMEHTa B

COCAMHCHUHN, MaCCOBas JOJISI M MPOLUEHTHAsA KOHICHTpAA BCIICCTBA B paCTBOPE,




Kon
NMPoBePSIEMOro
TpedoBaHUs

IIpoBepsiemble TpeOOBaHMSA K PeAMETHBIM pe3yJbTaTaM
0230BOr0 YPOBHSI OCBOEHHS OCHOBHOM 00pa30oBaTe/ibHOI
NPorpaMMbl OCHOBHOr0 0011ero odopaszopanusi Ha ocHoBe PI'OC

AApO aToMa, JJIEKTPOHHBIA CJIOH aToMa, aTOMHas OpOUTallb, paauyc aToMa,
BaJICHTHOCTD, CTEIIEHb OKUCJIEHUS, XUMUYECKas CBS3b, 3JIEKTPOOTPULIATENBHOCTD,
HOJISIpHAsl W HENOJIpHAsh KOBAJIGHTHAs CBA3b, MOHHAs CBA3b, MeETaJUIMYecKast
CBSI3b, KPUCTAUIMYECKas peHIETKa (aTOMHAas, MOHHAsl, METaJUIMYECKasi, MOJEKY-
JSIpHAs), MOH, KaTHOH, aHUOH, JIEKTPOJIUT U HEIEKTPOIUT, IEKTPOIUTHYECKAsT
JHCCOLMAlNS, PEaKUUM HOHHOTO OOMEHa, OKUCIHMTEIbHO-BOCCTAHOBHUTEIBHBIE
pEaKUMH, OKUCIHUTENb W BOCCTAHOBMTENb, OKHUCIEHHME H BOCCTAHOBJICHHME,
3NEKTPONIN3, XUMUYECKOE pPaBHOBECHE, OOpaTMMble M HEOOpaTHMBIE PEaKIMH,
CKOPOCTb XMMUYECKON peakuuu, katanusatop, [1J1K, koppo3us MeTaiios, CIUIaBbI

2.2

OCHOBOIIOJIATAOIIME 3aKOHBI XUMHH: 3aKOH COXPAaHEHHS MacChl, IEPUOINIECCKHIA
3akoH /[.11. MenneneeBa, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTapo

2.3

TEOPUM XUMMHU: aTOMHO-MOJIEKYJISIpHAsi TEOpUs, TEOPHUsl DJIEKTPOIUTHYECKOU
JUCCOLUALINN

Biianenne ocHoBaMU XUMHUYECKOW IPaMOTHOCTH, BKJIFOYAIOIIIEH:

3.1

YMEHHUE MPaBUJIbHO UCIIOJIb30BaTh M3YYCHHBIC BCIIECTBA W MaTCpHUaJIbI (B TOM
YrciIe MUHEpaIbHBIC YIOOPEHUs, METaJUIbl M CIUIaBbI, MPOAYKTH MEePepadOTKH
MPUPOJHBIX HMCTOYHHKOB YTIIEBONOPONOB (YIJIs, IPUPOJHOrO Ta3a, HEePTH) B
OBITY, CEJIHLCKOM XO3SHCTBE,
Ha MPOU3BOJACTBE M MIOHMMAHHE 3HAUYCHHUS JKUPOB, OCJKOB, YIIIEBOLOB LIS
OpraHM3Ma 4YejloBeKa; YyMEHHE I[IPOTHO3UPOBaTh BIMSHHE BELIECTB U
XMMHYECKUX TPOLECCOB Ha OPraHM3M 4YEeIOBEKA U OKPYXKAIOUIYI0 MPHPOJHYIO

cpeny

3.2

yYMEHHE HHTEIPUPOBATH XUMHUYECKHE 3HAHUS CO 3HAHWAMH IPYIHX YIeOHBIX
MIpeaIMETOB

3.3

HAJIMYKE OMbITa PabOTHI C Pa3IMYHBIMH HCTOYHHKAMH UH(OPMAIMU 110 XUMHU
(Hay4yHass W HAYYHO-TIONMYJSIPHAsT JIMTEpaTypa, CJIOBAapd, CIPABOYHHKH,
HWHTEPHET-PECYPCHI)

3.4

yMeHHe OOBEKTHBHO OIEHUBATh WH(POPMALIHIO O BEIIECTBAX, NX MPEBPAIICHIIX
U TPaKTUYECKOM NIPUMEHEHUM M YMEHHE MHCIIONb30BaTh €€ M peLIeHUs
yueOHO-TI03HABATENBHBIX 3a1a4

Brnanenne ocHOBaMH MOHSATHHHOTO ammapaTa W CHMBOJIMYECKOTO S3BIKA XUMHH
IUISL COCTaBIICHUSI (POPMYT HEOPraHWIECKUX BEHICCTB, YPABHEHHN XHUMHYIECKIX
peakiuii; ocHoBamMu xumudeckord HomeHkiIatyphl (IUPAC u TpuBranbHOM)

YMeHue oOBSICHATH CBSI3b IOJIOXKCHHSI diieMeHTa B [lepromuveckoit cucreme ¢
YUCIIOBEIMU XapaKTEPUCTHKAMU CTPOEHUSI aTOMOB XHWMHYECKUX DIIEMEHTOB
(coctaB u 3apsj sapa, 00IIee YUCIIO JIEKTPOHOB), PACIIPEICIICHUEM ICKTPOHOB
10 DHEPTeTUYECKUM YPOBHSIM aTOMOB TIEPBBIX TPEX MEPUOIOB, KA U KabIIUS

IlpencraBienne o0 NEPUOJUYECKOM 3aBUCUMOCTH CBOWMCTB XUMHUYECKHX
3JIEMEHTOB (pajuyc aToMa, 3JIEKTPOOTPUIIATENILHOCTD), TPOCTHIX W CIOXKHBIX
BEILIECTB OT TMOJIOXKEHUsT AeMeHTOB B Ilepmomudeckoil cucreme (B MajbIx
TeproJiaxX U TIIABHBIX MOATPYIIIAX) U AJIEKTPOHHOTO CTPOCHHUSI aTOMa

YMeHue KIaccupUIrpoOBaTh:




Kona IIpoBepsiemble TPeOOBaHNSI K PEAMETHBIM pe3yJibTaTaM
NpoBepPsieMOro 0230BOr0 YPOBHSI OCBOEHHUsI OCHOBHOIi 00pa3oBaTeIbHOI
TpeOoBaHuUs NPorpaMMbl OCHOBHOr0 0011ero odopaszopanusi Ha ocHoBe PI'OC
7.1 XUMHUYECKHUE IJIEMEHTHI
7.2 HEOPraHUYECKUE BEIIECTBA
7.3 XUMHYECKUE PeaKIIUH
8 YMeHue onpenensiTh:
81 BaJICHTHOCTDb M CTCIICHb OKHUCJICHUA XUMUYCCKUX 3JIECMCHTOB, 3apsA/] HOHA
8.2 BUJ| XUMMYECKON CBS3U U TUIl KPUCTAJNINUECKOH CTPYKTYpPBI B COEIUHEHUSX
8.3 XapakTep Cpe/ibl B BOMHBIX PACTBOPAX BEIIECTB (KHCIOT, OCHOBAHHA)
8.4 OKHCIJIUTEh U BOCCTAHOBUTEID
9 YMeHue xapakTepru3oBaTh (GU3NUECKUE M XMMHUYECKHE CBOICTBA!
9.1 MPOCTHIX BEIIECTB (KUCIOPOJ, 030H, BOIOPOI, rpadut, anmmas, KpeMHHUH, a3o0T,
' ¢dochop, cepa, XJI0p, HATPUH, KaJUH, MATHHH, KAJIBIHN, ATFOMUHHUI, KeJIe30)
CJIOKHBIX BEIIECTB, B TOM YHCJIEC HX BOIAHBIX pPAaCTBOPOB (BO}la, aMMHaKk,
XJIOPOBOAOPO/I, CEPOBOJIOPOA, OKCHUIBI U THAPOKCHABI MeTaiioB [-ITA rpymm,
9.2 amomunans, meau (II), nmaka, xeneza (II u III), okcuasr yramepona (II u IV),
kpemuus (IV), asora u pocdopa (11l u V), cepsr (IV u VI), cepaucras, cepHas,
aszortucras, a30THasl, (hochopHas, yroipHas, KpeMHHUEBAsK KUCIIOTA U UX COJIN)
IPOTHO3UPOBATh U XapaKTEPHU30BaTh CBOMCTBA BEIIECCTB B 3aBHCUMOCTH OT HX
9.3 COCTaBa M CTPOCHHS, IPHMEHEHHE BEIIECTB B 3aBUCHMOCTH OT HMX CBOHWCTB,
BO3MOJKHOCTH ITPOTEKAHISI XUMUYECKIX IIPEBPALICHHUH B Pa3IMYHBIX YCIOBHIX
10 YMeHne COCTaBIATh MOJNEKYJISPHBIE W HOHHBIC YPaBHCHHUS PEaKIHid, B TOM
qrcie:
10.1 peaKIuii HOHHOTO OOMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIX PEaKIuit
103 WUTIOCTPUPYIOIINX ~XUMHYECKHE CBOWCTBA W3YYCHHBIX KIaccoB (Tpyrim)
' HEOPraHMYeCKUX BEIIECTB
10.4 MTOITBEPKTAIONINX TCHETUIECKYIO B3aUMOCBS3b MEXITy HUMHU
11 YMeHune BHIUUCIATH (IIPOBOIUTD PACUETh):
111 OTHOCHTENBHYIO MOJIEKYIAPHYIO i MOJISIPHYEO MacChl BEIIECTB, MACCOBYIO JIOJTIO
' XHUMAYIECKOT'0 DJIEMEHTA B COCIHMHEHIN
11.2 MacCOBYIO JIOJTIO BEIIECTBA B pacCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 MacCcy, 00beM I'a30B
114 [0 ypaBHEHHUSIM XHMHYECKHX PEaKIHHi M HAXOOWTh KOJIWYCCTBO BEINECTBA,
' 00BEM U Maccy peareHTOB WJIH MPOTYKTOB PEAKIIUU
12 Brnanenwue (3HaHWE OCHOB):
OCHOBHBIMH METOJAaMH HAyYHOrO IIO3HAaHUsA (HaOIoJeHwWe, W3MepeHue,
121 OKCIIEPUMEHT, MOICTUPOBAHNE) TIPH W3YyUCHUW BEIIECTB M XHMHYECKHX
SIBIICHUH; YMEHUE CHOPMYITUPOBATE MPOOIEMY U MPEIUIOKUTH ITYTH €€ pelIeHHs
129 Oe3omacHON pPaboOThl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHYECKOW IMOCYIOH U
' 71a00paTOPHBEIM 000PYIOBAHAEM
12.3 mpaBmwiaMi  0e30MacHOr0 OOpalleHusi C BEMIeCTBAMH, HWCHONB3YEMBIMU B




Kon
NMPoBePSIEMOro
TpedoBaHUs

IIpoBepsiemble TpeOOBaHMSA K PeAMETHBIM pe3yJbTaTaM
0230BOr0 YPOBHSI OCBOEHHS OCHOBHOM 00pa30oBaTe/ibHOI
NPorpaMMbl OCHOBHOr0 0011ero odopaszopanusi Ha ocHoBe PI'OC

TIOBCEHEBHOM KU3HH, MpaBUJIaMH TTOBEJICHUS B LENAX COepeKEHUS 310POBbS U
OKpYy’Karollei MpUpOJHON Cpeibl; TOHUMaHue Bpena (OMacHOCTH) BO3ACHCTBUS
Ha JKMBBIE OPraHU3MBI ONpENEJIEHHBIX BELIECTB, CHOCOOOB YMEHBIIEHUS U
MPEOTBPALICHHsS] UX BPEJIHOTO BO3EHCTBUA

13

Hamuuue MMPaKTUYCCKUX HaBBIKOB IIJIaHUPOBAHU n OCYHICCTBJICHUA
CJICAYIOIIUX XUMHUYCCKUX SKCIICPUMCHTOB:

131

U3ydCHHE M ONHMCaHWEe (PU3MUECKUX CBOMCTB BEIECTB; O3HAKOMIICHHE
¢ pu3nueckuMH M XUMHUYECKUMM SBJICHUSIMM; OIBITHI, WJUIOCTPUPYIOIIHE

IIPU3HAKY [TPOTEKAHUS] XMMUUYECKUX PeaKluil

13.2

U3y4YCHHUE CIIOCOOOB pa3zeeHus cMmecei

13.3

NONyYEeHHE KUCIIOPOAAa M HM3YYEHHME €ro CBOWCTB; IIOJNy4eHHE BOAOPOIA
U U3yYEHHE €ro CBOMCTB; IONy4YEHHE YIJIEKHCIOrO rasa M H3y4EeHHE €ro
CBOMCTB; IIOJIy4EHUE aMMMAKA U U3yYEHHE €TI0 CBOICTB

134

IIPUTOTOBJIIEHUE PACTBOPOB C ONpPEAEIEHHONM MaccoBOW I10JE€H pacTBOPEHHOIO
BEIIIECTBA

13.5

IpUMEHEHHE HHAWKATOpOB (JIakMyca, METHJIOpaHXka W (eHondTasenHa) s
OIpEIICNICHUS XapaKTepa CPebl B PACTBOpaX KUCIIOT M IIeJouel

13.6

WCCJIE/IOBAHUE 1 OITUCAHNE CBOWCTB HEOPTaHMUECKUX BEIIECTB PA3IMYHbIX KIIACCOB;
W3y4eHWE B3aUMOJACHCTBUS KHCIOT C METaUlaMH, OKCHAAMH METaJIOB,
pacTBOPHUMBIMH ¥ HEPACTBOPUMBIMH  OCHOBAaHHMSIMH,  COJISIMH; TTOJTy9€HUE
HEPaCTBOPUMBIX OCHOBAHHM; BEITECHEHHE OJHOT'O METAJIJIA IPYTHM U3 PacTBOpa
COJIM;, HCCIIEZIOBaHNE aM(OTEPHBIX CBOMCTB I'MIPOKCUIOB ATFOMHHUS M IIMHKA

13.7

pellieHre DKCIEPUMEHTANBHBIX 3ama4 1o TemMaM: «OCHOBHBIE KIIAcChI
HCOPraHWYECKHX  COCNUHEHMI»;  «DJCKTPONUTHYECKAs  JIUCCOIUAIUSDY,
«Baknelmme HeMeTalIbl M HX COCIUHEHHS»; «BakHelIne MeTallibl U BX
COCIMHEHUS

13.8

XUMUYECKHE OKCIEPUMEHTH, WIIIOCTPUPYIONINE TIPH3HAKH IIPOTEKAHUS
peakuuii MOHHOTO OOMEHa; KadeCTBCHHBIC PEAKIUH Ha IPHCYTCTBYIOIIHE B
BOJHBIX PacTBOpax HWOHBI: XJIOpUA-, OpOMHUI-, MOOHMA-, cyiabhar-, docdar-,
KapOOHAT-, CHIMKAT-aHUOHBI, THIPOKCHA-UOHBI, KaTHOHBI aMMOHUS, MarHus,
KaJIbITUs, aJIFOMHHUSA, Jkenesa (2+) u xkenesa (3+), meau (2+), IMHKA

14

YMeHue:

141

MIPEACTABIATh PE3yAbTATHI DKCIIEPUMEHTa B (DOPME BBIBOJOB, IOKA3ATEIBCTB,
rpaduKOB ¥ TaOJIHI] ¥ BEISABIATH SIMIHUPHIECKIE 3aKOHOMEPHOCTH

14.2

YCTAaHABIUBATH CBSI3M MEXIY pEANbHO HAOMIOJAeMBIMA — XHMHYCCKIMU
SIBIICHUSIMH U TIPOIIECCAMH, TIPOMCXOAAIINMY B MAKPO- U MEKPOMHPE, OOBSICHSITH
MIPUIMHBI MHOTO00OPAa3Hs BEIIECTB




IEPEYEHD 3JIEMEHTOB COJAEPXXAHUS, IPOBEPSEMbBIX HA OCHOBHOM
IroCYJAPCTBEHHOM 9K3AMEHE 110 XUMHHU

Kona IIpoBepsiemMblii 3JIEMEHT COAEePKAHMS
1 [epBoHAYaTbHBIC XUMHYECKUE TIOHITHUS
1.1 Uuctele BenjectBa 1 cMecH. CriocoObl pa3ieNieHns cMecei
12 ATOMBI U MOJICKYJIBI. XUMHYECKUe deMeHThl. CUMBOIIBI XUMUYECKUX 3JIEMEHTOB. [IpoCThie U CIOXKHBIE
' BEILIECTRA.
1.3 Xumnueckas ¢opmyna. BaTeHTHOCT, aTOMOB XUMHUUYECKHX 3JIeMEHTOB. CTereHb OKUCIICHUS
14 3aKoH MOCTOSIHCTBA cocTaBa BemlecTB. OTHOCHTENbHAsI aTOMHass Macca. OTHOCUTENbHAS MOJIEKYIIsIpHAs
' Mmacca. MaccoBasi J10JIsl XHMUYECKOT0 JIEMEHTa B COSIMHEHUH
15 KonuuectBo BemectBa. Momb. MonsipHass macca. MoJsipHbIid 00bEM Ta30B. B3anMOCBsI3b KOJIMYECTBA,
' MacChl ¥ YMCIIa CTPYKTYPHBIX €MHHII BEIIECTBA
16 du3nyeckue U XUMUYECKHE SBJICHUA. XUMHUUYECKas peakins U e€ MpU3HAKU. 3aKOH COXPaHEHHUS MacCh
' BENIeCTB. XMMUYECKHE YPaBHEHMS
) Ilepuonnueckuit 3akon u Ilepuonmueckas cucrema xumuueckux »sieMmeHToB J[.M. Menneneesa.
CtpoeHre aToOMOB
21 ITepnonnueckuit 3akoH. Ilepuonnueckas cucrema xumudeckux snemeHToB J.M. Menneneesa. [lepuozapt
' U Tpynbl. OU3NYECKUI CMBICI TTIOPSIKOBOIO HOMEpPa, HOMEPOB MEPHOA U TPYIIIHI JIEMEHTa
99 Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomsl. DnekTpoHbl. CTpoeHHE AIIEKTPOHHBIX 000JI0UEK
' aToMoB TiepBbIX 20 xuMuueckux 3neMeHToB [lepuonnyeckoii cucremsr JI.M. Menneneesa
3aKOHOMEpPHOCTH B HM3MECHEHHMH CBOIMCTB XHMHUYECKHX JJIEMEHTOB MEPBBIX TPEX MEPHOAOB, KaJus,
53 KaJbplus (pammyca aTOMOB, 3JIEKTPOOTPUIATEIBHOCTH, METAUIMUYCCKUX M HEMETAJIIMIECKUX CBOWCTB) U
' UX COCTMHEHUH B COOTBETCTBHH C ITOJIOKEHUEM 3JeMEHTOB B Ilepromiaeckoii cucreMe u CTPOCHHEM HX
aTOMOB
3 CTpoeHue BelecTBa
31 Xummyeckass cBs3b. KoBaseHTHas (WONsipHass W HENONAPHAs) CBSA3b. ODJIEKTPOOTPUIATEIHHOCTH
' XMMIYECKUX 3JIeMeHTOB. VloHHast cBsi3b. MeTajumimaeckas CBsI3b
39 THIBI KPUCTATUTHIECKUX PEMIETOK (aTOMHAs, MOHHAS, METAIUITMYECKas), 3aBICUMOCTh CBOMCTB BEIIECTBA
' OT THUTA KPHCTAUTHYECKON PEIETKH U BUIa XUMHUYICCKON CBSI3H
4 Baxneiimme mpencTaBUTENN HEOPraHWYECKUX BellecTB. Hemeramnsl U X coequHeHus. MeTaisl U uX
COCTMHEHUS
Knaccudukanuss W HOMEHKIATypa HEOPraHMYECKHMX COCIWHEHUWH: OKCHIOB (coieo0pa3yromue:
41 OCHOBHBIC, KHCJIOTHEIE, aM(OTepHbIE) U Heconeo0pasyIomure; OCHOBaHMH (IIENOYN W HEpacTBOPUMEIC
' OCHOBAHWsI); KUCIIOT (KHCIOPOACOAEpKAIINe U OECKUCIOPOAHBIe, OMHOOCHOBHBIE 1 MHOTOOCHOBHEIE);
coel (CpeTHUX B KHCIIBIX)
42 Ou3nueckne W XUMHUYECKHE CBOMCTBA MPOCTHIX BEHICCTB-HEMETAJUIOB: BOAOPOIA, XJIOpa, KUCIOPO.a,
' cepsl, a301a, Gocopa, yriaeponaa, KpeMHUS
43 Ou3nyueckne W XUMHUYECKHE CBOHCTBA MPOCTHIX BEHICCTB-METAJUIOB: JIUTHS, HATPHUsS, KA, MATHHUS W
' KaJbIHsl, aJFOMIHHS, JKelle3a. DJICKTPOXUMIUSCKUH Psii HAIPSDKCHUH METaJlIOB
a4 Om3nueckne W XAMHUYECKAE CBOMCTBA BOAOPOIHBIX COCAMHCHHH HEMETAIIOB: XJIOPOBOIOPOAA,
' CEpOBOIOPOJIA, AMMHAKA
45 dusnueckue W XUMHYECKHE CBOWCTBa OKcHIOB HemeramioB: cepsl (IV, VI), asora(Il, IV, V),
' dochopa(Ill, V), yraepoaa(Il, IV), kpemuns(IV). ITonydeHne OKCHI0B HEMETAILIIOB
4.6 Xumuyeckue cpoiictBa okcno: MetauioB IA-IIA rpynn, nuaka, memu(I) u xenesa(Il, ). TTonydenne




Kon IIpoBepsieMblii 3JIEMEHT COAePAKAHMS
OKCHJIOB METAJIJIOB
47 XWMHUYECKHEe CBOMCTBA OCHOBaHUN U aM(POTEPHBIX THAPOKCHAOB (HA MIPUMEPE THAPOKCUIOB AIFOMUHUS,
' xKenesa, IMHKA). [lonyueHne ocHOBaHUM 1 aM(pOTEPHBIX THIPOKCH]IOB
OO0mue XMMHUYEeCKHe CBOMCTBA KHCJIOT: XJIOPOBOAOPOAHOH, CEPOBOAOPOAHOM, CEpHUCTOH, CEpPHOMH,
4.8 a30THOM, (ochopHOll, kKpeMHHEBOH, yronbHOW. OcoOble XMMUYECKHE CBOMCTBA KOHLIEHTPUPOBAHHOM
CEpHOM 1 a30THOM KucnoT. [lonydyenue Kucior
4.9 OO61ue XuMIYecKue cBoiicTBa cpeHux conel. [lomyuenue coneit
410 Ilomyuenune, coOupaHue, pacro3HaBaHHME BOMOPOAA, KHUCIOPOAA, AaMMHAaKa, YIIEKHCIOro rasa B
' nabopaTopun
411 [loxyueHnne amMMuaka, CepHON M a30THOM KHCJIOT B HPOMBINUIEHHOCTH. OOIue CrocoOBl MOTydeHUs
' METaJIJIOB
4.12 I'eHeTnyecKas CBsI3b MEKY KJIacCaMU HEOPraHMYECKUX COSAUHEHUN
5 XHUMUYECKUE peakuu
Knaccuguxanus XuMHUECKUX peaknii 0 pa3IWYHbIM IIPU3HAKAM: I10 YHCIY U COCTaBY YYACTBYIOIIUX B
51 peaKIy BEIIeCTB, MO TeruioBoMy 3(@eKTy, M0 H3MEHEHWIO CTCIeHEH OKHMCICHHS XUMHYECKUX
JJIEMEHTOB
5.9 TennoBoit 3p¢eKkT XUMHIECKOH peaknHuy, TePMOXUMHUYCCKHE YpPaBHEHHS. DK30- M 3HIOTCPMUUECKUE
' peakiuy. TepMOXMMUYECKUE YPAaBHEHUS
53 OKHUCIUTENEHOBOCCTAHOBUTENBHBIE peakny. OKUCIUTENH M BOCCTAHOBUTENH. 1Iporieccsl OKHCIEHUsS U
' BOCCTAHOBJICHHS. DJIEKTPOHHBIN OaJlaHC OKMCINTEITFHOBOCCTAHOBHTEIIFHON PeaKIInu
5.4 Teopust 3neKTpONUTHYECKON awcconuanui. KaThoHbl, aHMOHBL. OJIEKTPOJIUTHI M HEIEKTPOIUTHI.
' CunbHBIC U cl1a0bIe AIeKTPONUTHl. CTENEeHb ANCCOIMAITUH
55 Peakrnum nonHoro ooMeHa. YCIOBHS NMPOTEKAHUS PEaKIUi MOHHOTO OOMEHa, IOJHBIE M COKpAIIEHHBIC
' HMOHHBIE YpaBHEHHUS peaKInit
6 XuMUs ¥ OKpYy’Karolas cpena
6.1 BemectBa m Marepuansl B IOBCETHEBHOW JKM3HU UYENOBEKa. be3omacHoe WCIONB30BAHHE BEIIECTB U
' XIMIYECKIX peaknnii B Jaboparopuu 1 ObITY. [lepBast moMomns npu XUMHYECKUX OJKOTaX M OTPABICHHUSIX
XuMHYECKOe 3arpsA3HEHHE OKPYXKAomed cpeabl (KHCIOTHBIC NOKIW, 3arps3HCHHE TOYBEHI, BO3MyXa H
6.2 BOIOEMOB), cITocoObI ero mpenoTBpamenus [IpenensHas momycrumas koHueHTparms Bemects (ITJ1K).
' Ponp xuMuM B pemieHHH SKOJIOTHYECKHX MpoOiieM. YCHIICHHE IapHUKOBOrO 3¢ ¢eKTa, pazpylleHHe
030HOBOT'0 CJIOSI
[Ipumenenue cepbl, asora, Qocdopa, yriepoma, KpeMHHS W HX COCAWHEHWH B OBITY, MEIUIIMHE,
6.3 MPOMBIIIUIEHHOCTH ¥ CEIICKOM  XO3siicTBe. llpmMeHeHWe MeTauloB W CIDIaBOB (CTajib, YYyTYH,
' IIOpATIOMUHHHN, OpoH3a) B OBITY U NMPOMBIIIICHHOCTH MX coequHEHHMN. [IoHATHE 0 KOPPO3UH METaJLIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI HX OT KOPPO3HUU
6.4 [IpuponHble HCTOYHUKU YTIEBOOOPOAOB (Yroib, MPHPOIHEIA Ta3, He(Th), MPOXYKTH HX IMepepadoTKu
' (O6eH3nH), UX POJIb B OBITY M MPOMBIIIIJICHHOCTH
[NepBoHayaIbHBIE TOHATHS 00 OPraHUYECKUX BEMIECTBAX KaK O COSAMHEHUSX yriiepona (MeTaH, dTaH, dTHJICH,
6.5 alleTHJICH, 9TaHON, TJMIEPHH, YKCycHas Kuciora). [IoHATHE 0 OMOJOrMYecKH BaXKHBIX BEIICCTBAX: JKHPAX,
OeInKax, YIIIeBOaX — M MX POJHU B JKH3HH YEIIOBEKA
7 Pacuérsl:
7.1 o (opMyJIaM XUMAYECKUX COCTMHEHUHN
7.2 Macchl (MaccoBOil) 10 PacTBOPEHHOIO BEIIECTBA B PACTBOPE




Kon IIpoBepsiemMblii 3JIeMEHT COJlePKAHUSA

| 7.3 | 0 XUMHUYECKHM YPaBHEHUSM

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymon WU.T'., Cnankos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocBemienue

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienuey

tabnuiel: [lepuonnueckas cucrema XumMudeckux sinementoB J[. U.
MenpeneeBa, TabauIa paCTBOPUMOCTHU, ANEKTPOXUMUUECKUN Psil HAPSXKEHUS
METaJJIOB

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BblIii-ypOBEHb. -
Peamuzanus-tpedoBannii-dI"OC-0cHOBHOT0-00111eT0-00pa30BaHMS. -

MeTtoaudeckoe-nocooue-as-yuntes. pdf

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/
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