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Mporpamma cocTaBneHa Ha OCHOBaHWUW:

* [lpukas MuHobpHayku Poccum o1 17.12.2010 Ne1897 (B pea. ot 11.12.2020) «O6 yTBEpPKAEHUN henepanbHOro
rocygapCTBEHHOro obpa3oBaTenbHOro CTaHgapTa OCHOBHOro obLiero obpasoBaHus»

» OcHoBHas obpasoBaTtesnibHas nporpammMma ocHoBHoro obuwero obpasosaHuss MAOY COLU Ne1 r. Mwmnma YyebHbin nnan MAQY
COLWNe1 r. Nwmnma Ha 2020-2021y4ebHbIn roq

« [lporpamma BOCNMTaHUS OCHOBHOrO 06LLero obpasoBaHus

1. MnaHupyeMble pe3ynbTaTbl OCBOEHUA y4eGHOro npegmeTa:

JInyHoCTHbIE, MeTanpeaMeTHbIE U NpeaMeTHble pe3yNbTaTbl OCBOEHUs y4ebHoro npeamMmeTa

HeaTtenbHoCcTb 06pas3oBaTeNbHOMO yypexaeHus oduiero obpasoBaHnsa B 06y4eHUM XuMmUn JormkHa OblTb HanpasneHa Ha
AOCTUXEHNEe obyyalLWmnMnCs cnegyowmx NMMYHOCTHBIX pe3ynbTaToBs:
1) dbopmupoBaHue LLeNnoCTHOro MMPOBO33PEHUS, COOTBETCTBYHOLLLEIO COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKN N OOLLECTBEHHOWN
NPaKTUKK, YYUTbIBAKOLLETO coumnarnbHOe, KynbTypHOE, S3bIKOBOE, YXOBHOE MHOroobpasne CoBpeMeHHOro Mupa;
2) BOCNUTaHWe POCCUNCKOWN rpaxkgaHCKOM MOEHTUYHOCTU: NaTpuoTnama, ysaxeHus Kk OteyecTBy, NpPoLLSIOMY U HacTosiLeMy
MHOroHauuoHarnbHoro Hapoga Poccum; oco3HaHue CBOen 3THUYECKON NPUHAANEXHOCTU, 3HAHNE UCTOPUN, A3blKa, KyNbTypbl CBOErO
Hapofa, CBOero Kpasi, OCHOB KyNnbTypHOIro Hacrneansa Hapogos Poccun n YenoBevecTBa; YCBOEHUE N'YMaHUCTUYECKUX, AEMOKPaTUYECKNX
N TPaOULNOHHBIX LEHHOCTEN MHOMOHaUWOHarbHOrO POCCUNCKOro obLiecTBa; BOCNMTaHMe YyBCTBa OTBETCTBEHHOCTU U Jorra nepeg
PoanHon;
3) bopmmnpoBaHMe OTBETCTBEHHOIO OTHOLLEHUS K YYEHUIO, FOTOBHOCTU U CNOCOBHOCTM 0By4atoLLMXca K caMopasBuTmio u
camoobpa3oBaHMio Ha OCHOBE MOTMBALMK K OOYHEHUIO U MO3HAHWIO, OCO3HAHHOMY BblOOPY U NOCTPOEHUIO AanbHENLLEN
MHOMBUAYaNbHOW TpaekTopun obpasoBaHus Ha 6a3ze OpUeHTMPOBKN B MMpe Npodeccnin n npodeccuoHanbHbIX NPeANOYTEHNIA, C YHETOM
YCTOMYMBBLIX NO3HaBaTENbHbIX UHTEPECOB, a Takke Ha OCHOBE (DOPMUPOBAHUS YBaXXUTESTbHOMO OTHOLLEHUS K TPyAY, PasBuUTUS OnbiTa
yyacTusi B coumanbHO 3Ha4YMMOM Tpyae;
4) dhopMmnpoBaHue LLeHHOCTU 300poBOro n 6esonacHoro obpasa XXnsHu; ycBoeHne npasui MHANBUAYaNbHOrO N KONEKTUBHOIO
6e3onacHoOro noBeAeHWs B Ype3BblvarHbIX CUTYyaUNAX, YIPOXKatoLWMX XU3HU U 340POBLI0 N0AeN, NpaBui NoBeAEHUsS Ha TPaHCNopTe N Ha
poporax;
5) bopmmnpoBaHMe OCHOB 3KOOrMYECKOW KynbTypbl, COOTBETCTBYIOLLEN COBPEMEHHOMY YPOBHIO 9KONOrMYECKOrO MbILLMEHMS,
pas3BUTUE ONbliTa SKONOMMYECKN OPUEHTUPOBAHHON PedSIEKCUBHO — OLLEHOYHOWN U NPaKTUYECKON AEATENBHOCTU B XXU3HEHHbIX CUTYaLMsIX;



6) dopmMmpoBaHne KOMMYyHUKATUBHOWN KOMMETEHTHOCTU B OOLLLEHUN N COTPYOQHMYECTBE CO CBEPCTHUKAMU, AeTbMU CTapLUero un
MnagLero Bo3pacTta, B3pOoCnbIiMU B NpoLiecce obpasoBaTenbHOM, 00LWeCTBEHHO NoNne3Hon, y4ebHOo — nccrnegoBaTesnibCkon, TBOPYECKON
N Opyrux BUOOB OeATeNbHOCTY;

MeTanpeamMeTHbIMU pe3yribTaTaMyU OCBOEHUS BbIMYyCKHUKAMN OCHOBHOW LLKOSIbI MPOrpaMmbl MO XMMUKN SABASKOTCA:
1) ymeHune caMoCToATENbHO OnpeaensTb ueny cBoero odyvyeHus, CTaBuTb U popMynmpoBaTh ansa cebs HoBble 3a4a4n B y4ebe un
no3HaBaTeslbHOW AeATEeNbHOCTU, pa3BuBaTb MOTUBbLI U MHTEPECHI CBOEN NO3HaBaTENbHON AEATENbHOCTY;
2) yMeHNe caMOCTOATENBHO NIaHMPOBaTh NYTU AOCTMXKEHUSA Lenen, B TOM YUCre anbTepHaTMBHbIE, OCO3HAHHO BblGupaTh
Hanbonee achdeKTMBHbLIE CNOCOOLI pelleHns y4ebHbIX U NO3HaBaTENbHbIX 3a4au;
3) YMeHMe COOTHOCUTL CBOM AENCTBUS C NNaHUpyeMbIMU pesyrbTaTamu, OCyLLEeCTBAATb KOHTPOSb CBOEN AeATENbHOCTU B
npouecce AOCTUXEHUNA pe3ynbTaTta, onpeaensiTb Cnocodbl 4ENCTBUI B pamMKax NpeasioXXeHHbIX YCnoBun n TpeboBaHni, KOppeKTMpoBaTb
CBOV EeNCTBUSI B COOTBETCTBUMN C N3MEHSIOLLENCS CUTyaLMeEN;
4) ymeHue oLeHMBaTb NPaBUIIbHOCTb BbINOSIHEHUS Y4eOHOM 3aa4n, COOCTBEHHbIE BO3MOXHOCTUN €€ peLLeHus:;
5) BnageHne ocCHOBaMM CaMOKOHTPOJSIS, CAMOOLIEHKN, MPUHATUA pPELLEHNA N OCYLLLECTBEHNA OCO3HaHHOro Bbibopa B y4ebHON U
no3HaBaTeslbHOW AeATENbHOCTY;
6) yMeHune onpeaenaTb NOHATUSA, co3daBaTb 0006LLEHNS, yCTaHaBNMBaTb aHanorMm, KnaccnpuumposaTb, CaMOCTOSATENBHO
BblOMpaTb OCHOBAHWS M KpUTEpUn Ansa Knaccudukaumm, ycraHasnmaaTb MPUYNHHO — CrIeACTBEHHbIE CBA3W, CTPOUTL FIOrMyeckoe
paccyxgeHue, yMo3aknoveHne n genatb BbiBOAbI;
7) ymeHue co3aBaTb, MPUMEHSTb U Npeobpa3oBbiBaTh 3HAKM M CUMBOSbI, MOLENU U CXeMbl AN pelleHns y4ebHbIX 1 No3HaBaTeNbHbIX
3ajav;
8) ymeHune opraHn3oBbIBaTb y4ebHOe COTPYAHNYECTBO M COBMECTHYIO AEATENbHOCTb C yYUTENEM MU CBEPCTHUKaMU; paboTaTb
WMHOMBUAYANBbHO U B rpynne: HaxoanTb obLlee pelleHne 1 paspeLlatb KOHQSIMKTbI HAa OCHOBE COrfacoBaHUs NO3uUMin 1 y4éTa
NHTEepecoB; (bopMynMpoBaTb, apryMeHTUPOBaTb N OTCTanBaTb CBOE MHEHUE;
9) yMeHMe 0CO3HAHHO UCMOMb30BaThb peyeBble CpeacTBa B COOTBETCTBUN C 3a4a4et KOMMYHUKaLMK ONS Bblpa)XXeHUsi CBOUX YYBCTB,
MbICNen 1 NOTpebHOCTEN; NNAaHNPOBaHUSA U PEryNsALMM CBOEN OEATENbHOCTU; BlageHNe YCTHON U NMUCbMEHHOW peYbio, MOHOMOMMYECKON
KOHTEKCTHOM peybto;
10) dopmupoBaHue 1 pasBUTME KOMNETEHTHOCTM B 06NacTn Ncnonb30BaHMst MHPOPMALMOHHO — KOMMYHUKALMOHHBIX TEXHOOMNNA,
11) dopmupoBaHue 1 pasBmUTME IKOSTOrMYECKOrO MbILLSIEHUS, YMEHUE NMPUMEHATbL €ro B NO3HaBaTeNbHOW, KOMMYHUKaTUBHOWN,
coumanbHOM NpakTuke n NnpodreccmoHanbHON oOpueHTaunun.

NMpeaMeTHbIMU pe3yribTaTaMy OCBOEHUS BbINMYCKHUKAaMWU OCHOBHOW LLKOSbI MPOrpamMMbl MO XMMUN ABNAKOTCS:
1) dopmupoBaHmne nepBoHaYvanbHbIX CUCTEMATU3NPOBAHHBIX NPEACTaBeHNI O BELLECTBAX, UX NPeBpaLLEHNAX U NPaKTUYECKOM
NpPUMeHeHNN; oBfagieHne NOHATUNHBLIM annapaToM U CUMBOJSTIUYECKUM A3bIKOM XUMUMU;
2) oco3HaHne 06 bEKTUBHOM 3HAYNMMOCTM OCHOB XMMWYECKOW HayKM Kak 06nactu COBpEMEHHOIo eCTECTBO3HaHUSA, XMMUYECKNX
npespaLLeHNn HeopraHMYeCKNX N OpraHNYeCKNX BeLECTB Kak OCHOBbI MHOTUX SIBSIEHWUI XXMBOW U HEXMBOW NpUpoabl; yrinybneHue



npeacTaBneHnii o maTepnanbHOM eAUHCTBE MUPa;

3) oBnageHne oCHOBaMM XMMUYECKON rpaMOTHOCTU: CMOCOBHOCTLIO aHanM3npoBaTb U 06 bEKTMBHO OLLEHUBATbL KU3HEHHbIE
CUTyauum, CBSI3aHHbIE C XMMUEW, HaBblkaMu 6e3onacHoro obpalleHns ¢ BeLecTBamm, CNosb3yeMbiMU B NOBCEAHEBHOW XU3HMW;
YMEHWEM aHann3mpoBaThb 1 MriaHMpoBaTb 3KoNormyeckn 6esonacHoe NoBeaeHne B LIENSX COXPaHEHUS 340POBbs U OKpYXKatoLLeln cpeapl;
4) hopMMpOBaHNE YMEHUIA YCTaHABNMBAaTb CBSA3M MeXy pearnbHO HabnogaeMbiMyM XUMUYECKUMU SIBIIEHUSIMU U NpoLieccamu,
NponCXoasLUMN B MUKPOMUPE, OB BACHSATL NPUYMHBI MHOrOOOpasuns BeLLeCTB, 3aBUCMMOCTb MX CBOWCTB OT COCTaBa M CTPOEHUS, a
Takke 3aBUCUMOCTb MPUMEHEHNSI BELLLECTB OT UX CBOWCTBE;

5) npnobpeTeHne onbiTa NCNOSb30BaHWS Pa3NNYHbIX METOAOB U3YyYeHMs1 BeLLeCTB: HabnogeHns 3a X npeBpaLleHs Mmn npu
NPOBEAEHNN HECINOXHbIX XMMUYECKMX SKCNEPMMEHTOB C UCMONb30BaHNEM flabopaTopHOro o6opyaoBaHms 1 Npnbopos;

6) dhopMurpoBaHMe NpeAcTaBneHniA 0 3HAYEHUN XMMUYECKOWM HayK/ B PELLUEHUN COBPEMEHHbIX 3KOSIOrM4ecknx npobnem, B ToM
yucne B NPeAOoTBPALLEHUN TEXHOFEHHBIX U 9KOMOMMYECKMX KaTacTpod.

2. CopepxaHue y4yebHoro npegmera
8 knacc
BBepeHune
XnmMmsa — Hayka O BellecTBax, MX CBOWCTBax M npespalleHusx. Tesra u eeuwjecmea. OCHOBHbIe MemoObl MO3HaHUs: HabrdeHue,
usmepeHue, 3KcriepuMeHm.
[MoHATME O XMMUYECKOM aneMeHTe N hopmax ero CyLleCTBOBaHUSA: CBOBOAHBIX aTomax, NPOCTbIX U CIOXHbIX BewecTBax. Monekyna.
MpeBpalueHns BelecTB. OTNNYNE XMMUYECKUX PeakLmnin OT PU3NYECKUX ABNEHUIN. Ponb XuMmnn B XXn3HU YenoBeka. KpaTkne ceefeHus
N3 UCTOPUN BO3HUKHOBEHUS U pa3BuTusa xumun. MNMepunog anxmmmn. Porib 0TeHECTBEHHbIX YY4EHbIX B CTAHOBNEHUN XMMUYECKON HAYKN —
pabotbl M. B. JlomoHocoBa, A. M. bytneposa, [1. 1. MeHaeneesa.
Xmmyeckasi CUMBOSIMKA. 3HAKNM XUMUYECKUX ONIeMEHTOB U MNPOUCXOXAEHWE WX HasBaHUW. Xumudeckue dopmyrnbl. VHOeKCbl u
KoadppumumeHTbl. OTHOCUTENBHBIE aTOMHAA M MONeEKynsipHas Maccbhbl. PacdeT maccoBoW OONM XMMWYECKOro anemeHTa no dopmyne
BellecTBa.
Mepuoanyecknn 3akoH [O.W. MeHgeneea. lNepuognyeckaa cuctema xmmmyeckux anementos [1. . Mengeneesa, ee CTpykTypa: Manble
n 6onbwne nepuofbl, rpynnbl U NoAarpynnel (rnasHas u noboyHasn). MNepmnoguyeckas cucteMa Kak cnpaBoyHoe nocobue ans nosyvyeHus
CcBeLEHUN O XUMNYECKUX ANIEMEHTAX.
XumMunyeckas cBA3b U CTPOEHME aToMa
ATOMBI Kak hopma CyLLLeCTBOBaHUSA XUMUYECKUX anemeHToB. OCHOBHblE CBEEHNSA O CTPOEHMM aTOMOB. [loka3aTernbCTBa CIIOXHOCTHU
cTpoeHunsa atomoB. OnbIThl Pedepdopaa. lNnaHeTapHas mogenb CTPOEHUS aToMa.
CocTaB aTOMHbIX g4ep: NPOTOHbI U HENTPOHbI. OTHOCUTENBbHaA aToOMHaa Macca. B3aanmMocBa3b NOHATUN «MPOTOHY», KHENTPOHY,
«OTHOCUTENbHAA aTOMHas Maccay.
M3meHeHne yncna npoToHOB B AApe aToMa — obpasoBaHMe HOBbIX XMMUYECKUX NTIEMEHTOB.



M3meHeHne yncna HeMTPOHOB B sipe atoma — obpasoBaHune nsotonos. CoBpeMeHHOe onpeaenieHne NOHATUA «XUMUYECKUIN SNIEMEHTY.
N3oTonbl Kak pa3HOBMAHOCTU aTOMOB OAHOIO XMMUYECKOro afieMeHTa.

OneKTpOoHbI. [ToHATME 0 3aBepLUEHHOM N He3aBepLUEHHOM 3IEKTPOHHOM crloe (3HepreTM4eCcKoM YpOBHE).

lMepuognyeckaa cuctema xummndeckmx anemeHToB [1. . MeHaeneesa n ctpoeHMe aToMoB: OU3NYECKUIA CMbICI NOPSAKOBOro Homepa
anemMeHTa, HomMmepa rpynnbl, HoMepa nepuoga. 3akOHOMEPHOCTU U3MEHEHUS CBOMCTB aTOMOB XMMUYECKUX INIEMEHTOB N UX COeAUVHEHNN
Ha OCHOBe nonoxeHus B nepuogudeckon cucteme [.U. MeHgeneeBa n ctpoeHus atoma. 3HadeHue [lepuoanyeckoro 3akoHa [.U.
MeHpeneesa.

M3MeHeHne Yncrna anekTPpoOHOB Ha BHELLUHEM 3f1EKTPOHHOM YPOBHE aToMa XMMMUYECKOro arieMeHTa — obpasoBaHue MOMOXUTENbHbIX U
oTpuuaTtenbHblX MOHOB. WOHbI, ObpasoBaHHble aTomMamMu MeTanfnoB M HemeTannoB. [pUYMHBI U3MEHEHUA MeTanfIMyeckux Wu
HemMeTannIMyecknx CBOMCTB B nepuogax u rpynnax. ObpasoBaHme GuHapHbIX coeamHeHnn. loHHast cBadb. CxeMbl 06pa3oBaHMst MOHHOM
CBA3MW.

B3anmogencresme atomMoB XMMUYECKUX IIIEMEHTOB-HEMeTannoB Mexay cobon — obpasoBaHMe [OBYXaTOMHbIX MOJSIEKYST MPOCTbIX
BellecTB. Baavmopgencteme aToMOB XMMMUYECKUX ONeMEHTOB-HEMeTansnoB Mexay cobon — obpasoBaHue OUMHapHbBIX COeANHEHWUN
HemeTannoB. JOnekTpooTpuuatenbHoCTb. KoBaneHTHasixMmudeckass CBA3b: HenonsipHass W nonspHas.  Bsaumogencrsme aTtomoB
XUMUYECKMX 3reMeHTOB-MeTannoB mexagy cobon — obpasoBaHve MeTannuyeckux kKpuctannoB. Metannuyeckaa cBssb. [NoHATME O
BOLOPOLHOWN CBA3UN U €€ BNUSHUN Ha (bn3nYeckne CBOMCTBA BELLECTB Ha NpuMepe BOAbl.

HDemoHcTpauun. Mogenn atoMoB XMMNYeCKnX anemeHToB. Nepuogmyeckas cuctema xmmmudeckmx anemeHtos [. . Mengeneesa.

HeopraHnyeckne BelecTBa

[MonoxeHne meTannoB M HeMeTansoB B Nepuoanyeckon cucteme xmmumyeckux anementos [. . Mengeneesa. BaxHenwmne npocTble
BewecTBa — MeTansbl: XXeneso, antoMUHUA, KanbUunin, MarHun, HaTtpun, kanun. Obwme dusmnyeckme CcBonUcTBa MeTannos. BaxHenwune
npocTble BewecTBa — HeMeTanmnbl, 0bpa3oBaHHble aTOMamMK KMCNoOpoAa, BoAOpoAa, a3oTa, cepbl, docdopa, yrnepoga. CnocobHOCTb
aTOMOB XMMWYECKMX INIEMEHTOB K 0Opa3oBaHUKO HECKONbKUMX MPOCTbIX BEWeCcTB — annoTponus. AnnoTponHble moaudukauum
Kncnopoga, ocdopa n onoea. Metannmyeckme n HemeTananyeckne CBOMCTBa NPOCTbiX BewwecTB. OTHOCUTENBHOCTL AENEHUs NMPOCTbIX
BewecTB Ha MeTtanibl M HemeTannbl. NoctosHHas Asoragpo. KonndectBo BewlectBa. Monb. MonsipHas macca. MonspHbin 06bem
razoobpasHbix BewecTB. KpaTHble eauHULbl KONMYecTBa BewecTBa — MUIIIMMOSb U KUAOMOMb, MUNIMMONSPHAA U KUITOMONsipHas
Maccbl BelwecTBa, MUANTMMONSAPHbBIN U KNNOMOSSIPHbIN 06 beMbl ra3000pa3HbIX BELLECTB.

PacyeTbl C MCMNONb30BaHWEM MOHATUA «KONMMYECTBO BeLLeCTBay», «MOJiipHasi Macca», «MOJISIPHbIi 0Obem rasoB», «MNOCTOSAHHAS
ABoragpo».

PacueTHble 3agauun. 1. BoluncneHne monsipHon macchbl BELLECTB Mo XMMudecknm coopmynam. 2. PacyeTbl C UCNOSIb30BaHNEM MNOHATUIN
«KONMMYECTBO BeLLECTBaA», «KMOJIApPHAsa Maccay, « MOnsipHbIA 06beM rasoBy, « NOCTOAHHAA ABoragpo ».

OemoHcTpauun. lNonyyeHne o3oHa. Ob6pasubl 6enoro u ceporo onosa, 6enoro u kpacHoro docdopa. HekoTopble MeTansbl U
HemeTansbl KonnyecTBoM BellectBa 1 Monib. Mogenb MONSAPHOro o6 bema razoodpasHbIX BELLECTB.



CoeaAVHEHUA XMMNYECKUX 3IEMEHTOB

CteneHb okucneHunsa. BaneHTHocTb. OnpeneneHne CTENEHW OKUCIEHUS 3NIEMEHTOB MO  XMMUYECKOW opMyne COeauHEHMS.
CocTtaBneHue copmyn GUHapHbIX coeanHeHUn, obwmnm cnocob nx HasbiBaHUs. BUHapHble coeanHeHus: okenabl, Xsopuapbl, cynbuabl 1
ap. Cocraenexne ux gopmyn. Okengbl. Knaccndpumkaumnsa. HomeHknatypa. @usudyeckue ceolicmea okcudos. [NpeactaButenn OKCUOOB:
BOAA, YrneKkucrnbl ra3 M HeraweHasa n3BeCTb. XMMUYEeCKne CBOWCTBA OKCWOOB. [losiydeHue u rnipumeHeHue okcuodos. [NpeacrtaButenu
neTy4Ynx BOAOPOLHbIX COEANHEHUI: XNOPOBOAOPOA U aMMUaK.

OcHoBaHus, Ux coctaB 1 Ha3BaHUA. PacTBOpMMOCTbL OCHOBaHMM B Boge. Tabnuua pacTBOPUMOCTU rTMOPOKCUMAOB U CONeEn B BOAE.
MpencrtaBuTenn LWENOYEN: rMOPOKCUAbI HATpUs, Kanus u kKanbuus. MNMoHATME O KayeCTBEHHbIX peakuusax. NHaukatopbl. N3ameHeHne
OKpacKu MHOWMKaTOPOB B LWENOYHOW cpee.

Kucnotbl, ux coctaB u HasBaHus. Knaccudukaumnsa kucnot. [NpeacraButenn KUCOT: CepHasi, ConsHas M a3oTHas. smeHeHne okpacku
WHANKaATOPOB B KNCIOTHOM cpeae.

Conu kak npon3BOAHbIE KMCMOT U OCHOBaHWMn. VX cocTaB u Ha3BaHusA. PacTtBopuMOCTb conen B Boae. [peactaButenu conemn: xnopug
HaTpus, KapboHaT u pocdaT KanbLms.

MexxmonekynspHble B3aMMOLENCTBUA. TuNbl KPUCTANNMYECKUX PELLETOK: WMOHHasi, aToOMHasl, MOJeKyndpHas W MeTannnyeckas.
3aBMCUMOCTb CBOWCTB BELLECTB OT TUMOB KpUCTaNNM4ecknx peeTok. BellectBa MONEKYNSAPHOro N HEMOMEKYNSAPHOIO CTPOEHNA. 3aKOH
NOCTOSIHCTBA COCTaBa /151 BELLECTB MOSMEKYMNSAPHOro CTpoeHms. Yunctole BellectBa u cmecu. Cnocobbl pasgeneHus cmecein. Npumepsbl
XUAKNX, TBEPAbIX N ra3oobpasHbix cmecen. CBOMCTBA YNCTbIX BELLECTB U cmecen. Nx coctaB. MaccoBasi 1 o6bemMHasa 4ONM KOMMOHEHTa
cmecu. PacyeTbl, CBsi3aHHbIE C UCMONTb30BaHMEM MOHATUS

«aonsay.

PacuyetHble 3apaun. 1. Pacuyer maccoBo M oObeMHOW [JoNfierh KOMMOHEHTOB CMecu BellecTB. 2. BblumcnenHme maccoBon [onu
BewecTBa B pacTBope MO U3BECTHOW Macce pacTBOPEHHOroO BELLECTBA M Macce pacTtBoputens. 3. BbluncneHme maccbl pacTBOPSEMOro
BELLECTBA M pacTBOpuUTeEns, HeobxoauMMbIX ANs NPUroTOBMEHUSA OMpPederieHHOM MacChl pacTBopa C WM3BECTHOW MacCOBOW OONen
pPaCcTBOPEHHOIO BELLECTBA.

OemoHcTpauun. O6pasubl OKCMOOB, KUCMOT, OCHOBaHMA M conen. Mogoenwu KpuctannmMyeckux peleTok Xropwuha Hatpusd, anmMasa,
okcuga yrnepoga (V).

M3meHeHuns, npoucxoasme ¢ BewecTtsamm

[MoHATME ABMEHUIN KaK M3MEHEHUWN, NPOMUCXOAAWMX C BewecTBaMU. FBMNEeHUsi, CBA3aHHbIE C U3BMEHEHNEM KPUCTanSIMYeCcKoro CTpoeHust

BewecTtBa rnpu nNoCctoAHHOM €ero cocraBe, — (bI/I3VI‘-IeCKI/Ie aBneHns. Pusnyeckne ABMEHUS B XUMUU: ONCTUNNSALNS, Kpuctannm3auud,
BbiNMapnBaHne N BO3roHka BeLLEeCTB, LI,eHTpI/IC*)yFI/IpOBaHMe.
#ABneHns, cBsiI3aHHbIE C M3MEHEHMEM COCTaBa BeLIECTBA, — XMMUYECKUNE peakunn. |_|pI/I3HaKI/I N ycnoBud npoTekaHnAa XMMmMYeCKnx

peaKu,Mﬁ. MoHATME 00 9K30 - K” SHOOTEPMUYHECKUNX peaKunax. Peakunu ropeHna Kak YaCTHbIN CﬂyHaVI 9K30TEPMUYECKUNX peaKLl,VIVI,
npoTeKarLnx Cc BblaesfieHneEM CBeTa.



3aKOH coxpaHeHuUst Maccbl BellecTB. XUMWUYEeCKMe ypaBHEHUS. 3HayYeHue WMHOEKCOB U KoadduumeHToB. CocTaBneHue ypaBHEHWUN
XUMNYECKMX peakLunm.

PacueTbl N0 xMMuyeckum ypaBHeHnAM. PelleHne 3agad Ha HaxoxgeHue KonuyecTsa BellecTBa, Macchl Unn obbema npoaykra peakuuu
Nno KONMM4YeCTBY BELLECTBaA, Macce Unn obbLEMY MCXOAHOro BelwlecTBa. PacyeTbl C MCMNOMb30BAHNEM MOHATUS «O0NSA», KOorga MCXogHoe
BELLECTBO AaHO B BMAE pacTBopa C 3afaHHOM MacCcOBOM [0Sfie pacTBOPEHHOrO BeLLeCTBa WU COOEPXKUT OnpedeneHHy LOSo
npuMecen.

Peakunn pasnoxenusi. loHsmue 0O CKopocmu XumMudeckux peakuyul. ®Pakmopbl, enusuwue Ha CKOPOCMb XUMUYECKOU peakuyuu.
Kamanuszamopbl. ®epmeHmsl. Knaccuukaumsa XMMUYECKUX peakumn Mo pasfnyHbIM MNpu3Hakam: YUCy W COCTaBy WCXOLHbIX U
NOJSTy4YEeHHbIX BELLECTB; UBMEHEHWNIO CTENEHEN OKMCIIEHNA aTOMOB XMMUYECKUX 3NIEMEHTOB; MOIMOLLEHNIO UMW BblAENEHUIO SHEPTUMN.
Peakuumn coeguHeHus. Katanutuyeckue n HekaTanutuyeckme peakumm. Obpatmmble n HeobpaTumble peakumn. Peakuum 3amelueHus.
ONEKTPOXUMUYECKUI PSS HaNpPsPKEHU MeTansnoB, ero MCnosfib3oBaHMe ANnst NPOrHO3MpoBaHUSA BO3MOXHOCTU MPOTEKAHUSA peakuummn
Mexay meTtannamum 1M pacTBopamMu KUCIOT. Peakumm BbITECHEHUSI OQHMX METasnfnoB M3 pacTBOPOB MX COMEW ApYrMMu MeTannamu.
Peakunn obmeHa. Peakuum HenTpanuaauuun. YCrnoBusa npoTekaHns peakunm obmeHa B pactBopax 4o KoHua.

Tunbl XMMUYECKUX peakuuin (Mo NpU3HaKY «4YMCIO U COCTaB UCXOOHbLIX BELLECTB U NPOAYKTOB peakumnny) Ha NpumMepe CBONCTB BOAbI.
Peakunsa pasnoxeHus — anekTponus Boabl. Peakunn coeanHeHnss — B3anMogencTeme BoAbl C OKCugamm MeTasnsioB M HeMeTansos.

MoHaTue «rmgpokeuabl». Peakunn 3amelleHnss — B3aMogencTene BoAbl C WeNoYHbIMU U LWermioYHo3eMenbHbIMU MeTannamu. Peakumm
obmeHa (Ha npumepe rmgponusa cynbdunaa antoMmHUa 1 kapbuga kanbums).

PacuyeTHble 3apaun. 1. BbluucrieHMe nNo XMMWUYECKMM YpaBHEHWAM MaccCbl UMM KONM4yecTBa BellecTBa MO W3BECTHOM Macce wunu
KONMMYeCTBY BeLLeCTBa OOHOMO0 M3 BCTYMNalwLWMX B peakuuio BeLLeCcTB WU NPOAYKTOB peakuuun. 2. BblumcneHwe maccbl (Konuvectsa
BellecTBa, o6bema) NpoayKTa peakumu, ecrniv n3BecTHa Macca UCXOOHOro BelLecTBa, CoAepXallero onpeaeneHHyo oo npumecen. 3.
BbluncneHne macchbl (konuvyecTBa BellecTBa, obbema) npoaykTa peakuun, ecnu u3BecTHa Macca pacTBopa M MaccoBasd [orns
pacTBOPEHHOrO BellecTsa.

OemoHcTpauun. [lNpumepbl uU3NYeckux ABMEHWR: a) nnaeneHne napaduHa; 6) Bo3roHka moga wnM GEeH30MHOW KUCMOTbl; B)
pacTBOpeHWe nepmaHraHata kKanus; r) guddysms OyLKUCTbIX BELLEeCTB C ropsiien Nammnoykn HakanvmeaHus. [MpumMepbl XMMUYecKnx
SIBMIEHWN: a) ropeHne marHus, pocgopa; 6) B3aMmogencTBne ConstHOM KMCNOTbl C MPaMOpPOM WM MENOM; B) NOSlyYeHME rapokcuaa
meaun (ll); r) pacTBopeHue MOMy4YeHHOro rvapokcuaa B KucroTax; ) B3aumopgenctsme okcupga meam (Il) ¢ cepHom kucnoton npu
HarpeBaHuKW; €) pasnoXeHwe nepMaHraHaTa Kanus; X) B3aumogenctsue pasbaBneHHbIX KUCIIOT C MeTannamu; 3) pasrfoxeHue
nepokcuaa Bogopoaa; 1) anekTponns BoAabl.

PactBopeHne kak pusmnko-xmmmyeckmn npouecc. PactBopuMocTb. [NoHATME 006 3nekTponuTuyeckon Auccouuaumn. ONeKTponuTbl n
HeanekTponuTbl. MexaHn3m gnccoumnaunm aneKTponMToB C PasfyHbIM

TMNOM XMMUYeCKOoM cBA3N. CTeneHb anekTponutTuyeckon guccounauuun. CunbHble U cnabble aNeKTponuThbl.

Kucnotsbl, nx knaccudpukaums. uccoumaums KACNOT U X CBOMCTBA B CBETE TEOPUU dNeKTponuTuyeckon anccoumaumn. MonekynsipHble
N NOHHbIE YpaBHEHMUS peakuumn Kucnot. Qusudyeckue ceolicmea Kucriom. lNornydyeHue u npumeHeHue Kucsom. Bsanmogencrame KUCIoT C



MeTannamn. ONEeKTPOXMMUYECKUA P HanpsbKeHU meTannoB. B3aammogencteume KUCMNOT € okcugamu metannoB. Baanmmopgencrtsue
KMCNOT C OCHOBaHUSIMW — peakumnsa HenTpanusauun. Bsanmogencrame Kncnot ¢ conamu. icnonb3oBaHne Tabnuubl pacTBOPUMOCTU 4SS
XapaKTEPUCTUKN XUMUYECKNX CBOWCTB KUCIOT. NHaukaTopbl. 3mMeHeHne oKpackm MHOUMKATOPOB B pasnuuyHbiX cpegax. OCHoBaHUS, UX
Knaccugukauma. [iuccoumayms OCHOBaHUN U X CBONCTBA B CBETE TEOPUN SNEKTPONUTUYECKON aNccounaLmmn.

Qu3suyeckue csolicmea oOcHosaHulu. [lonyyeHue ocHogaHul. B3anmogencTBMe OCHOBaHUM C KUCOTaMW, KUCNOTHbIMW OKCuMAamu u
conamu. Wcnonb3oBaHne Tabnuubl pPacTBOPUMOCTU ANA  XapakKTEPUCTUKM  XMMUYECKMX CBOWCTB OCHOBaHWW. PaanoxeHwue
HepacTBOPUMbIX OCHOBaHUI Npu HarpeeaHun. Peakunsa HenTpanmsaumn.

Conun, nx knaccudukaumsi, HOMEHKNnatypa M guccoumaumns pasfnmyHbiX TUMNOB conen. Q@uaudeckue cegolcmea coned. [MonydyeHue u
rnpumeHeHue corned. CBOWCTBaA COMeN B CBETE TEOPUWU INEKTPONMUTUYECKOM Auccoumauun. Baanmogenctsme conen ¢ meTannamu,
yCrnoBusi MPOTEKaHUA 3TUX peakuuni. Baanmogencrtsme conem C KUCNOTaMu, OCHOBaHMSMU U consMmu. Mcnonb3oBaHue Tabnuubl
PacTBOPMMOCTU AN XapaKTepUCTUKM XUMUYECKMX CBOUCTB conen. Ob6obuweHne cBegeHun o6 okcmgax, MxX Knaccudukaumm wu
XUMUYECKMX CBOWCTBaX. [eHeTnyeckne psgbl MeTannoB U HemMeTannoB. [eHeTMyeckas CBSA3b MeXAy Krhaccamu HeopraHm4ecKux
BELLIECTB.

CyLLHOCTb OKUCIUTENBHO-BOCCTAHOBUTENBHLIX peakunin. OKUCnMTENb 1 BOCCTAHOBUTENb, OKUCIIEHNE N BOCCTAHOBIIEHNE.

Peakumm wnoHHoro obmMeHa U OKUCIIUTENbHO-BOCCTAHOBUTEMbHbIE  peakuun. CocTaBfeHMe  ypaBHEHUA  OKUCIUTESTbHO-
BOCCTAHOBUTESbHbIX PeakumMi METOAOM 3NEKTPOHHOro 6anaHca.

CBoKcTBa nNpOCTbIX BeWEeCTB — MeTanfoB M HeEMEeTansnoB, KACAOT W Ccofen B CBeTe npeactaBneHnin 06 OKUCNUTEnbHO-
BOCCTAHOBUTESbHbIX NpoLieccax.

9 knacc

BBepeHue. OOwan xapakTepmMcTMka XMMNYE€CKMX 3NIEMEHTOB N XMMUYeCKux peakumn. MNMepunoagnyecknm 3akoH u MNepmnogunyeckas
cucrtema

XnMu4yeckux anemeHtoB 1. U. MeHpeneeBa

XapakTtepuctmka anemMeHTa no ero nosioxkeHuto B [lepuoanyveckon cucteme xummmdeckmx anemeHTtoB [. . MeHgeneesa. CBouncTsa
OKCMAOB, KUCIOT, OCHOBaAHUN W CONEN B CBETE TEOPUM INEKTPONUTUYECKON OUCCOUMALMN U OKUCIEHUA-BOCCTAHOBNEHUA. [oHATME O
nepexoaHbiX anemeHTax. AM@oTepHOCTb. [eHeTMyeckun psag nepexogHoro anemeHTta. [lepuoamdeckmn 3akoH u [Nepuogundeckas
cuctema xmmmyeckux anemeHTtoB [1. 1. Mengeneesa. XuMmuyeckas opraHnM3aums XnMBou N HEXUBOM Npupoabl. XMMUYECKUA cocTaB apa,
MaHTUN U 3EMHOW KOpbl. XMMUYECKME 3MEMEHTLI B KNeTKaX XUBbIX opraHn3aMoB. Makpo- n mukpoanemeHTtbl. O606LleHne cBegeHun o
XUMUYECKNX peakumsax. Knaccudukaumsi XMMWUYECKMX peakuun Mo pasfiMyHbIM MpU3HaKaM: «4YMCIIO W COCTaB pearvpyrowmx u
oOpasylLmnxca BewecTB», «TennoBon 3dpdeKkT», «HanpasfeHne», «U3MEHEHWe CTerneHenh OKUCIIEHUS 3NIEMEHTOB, 0bpasyoLnx
pearvpyoLLne BellecTBay», «asay, «MCcrnonb3oBaHne katannsartopa». NMoHATUE 0 CKOPOCTM XMMUYECKON peakuun. PakTopsbl, BNUsoLme
Ha CKOPOCTb XMMUYECKNX peakumin. Katannsatopsl n katanui. MHrMomnTopbl. AHTUOKCUAAHTI.



MeTannbi

MonoxeHne metannoB B [lepuogndeckon cucteme xmmumyeckux anemeHTtoB [. V. MeHgeneeBa. MeTtannuyeckass Kpucrtannmyeckas
pelweTtka U MeTannuyeckas xumudeckaa cBaAsb. OOwme usnyeckne ceoncTBa MeTtannoB. CnnaBbl, UX CBOWCTBA WU 3HA4YEHUE.
XrMunyeckme CBOMCTBA METAsoOB Kak BOCCTAHOBUTENEN, a TaKKe B CBETE MX MOSMOXEHUSI B INEKTPOXUMMUYECKOM PSAY HanpsiKeHUn
MeTansnoB. Koppo3usa meTtannosB U cnocodbl 6opbbbl ¢ Hen. MeTannsl B npupoge. Obuwme cnocobbl X NOSTy4YeHUs.

Ob6wana xapakTepucTMKa LWeno4vHbix MetannoB. Metannbl B npupoge. OO6wme cnocobbl nx nonydeHusi. CTpoeHne aToMOB.
LLlenoyHble meTannbl — NPOCTble BellecTBa. BaxHenwne coenHEHNS WeNOYHbIX MeTansioB — OKCuAbl, MMAPOKCUAbI U COnu (Xnopuasl,
KapboHaThbl, cynbdaTbl, HUTPaThI), X CBONCTBA U NPMMEHEHNE B HAPOAHOM X03ancTBe. KanunHole yaobpeHus.

O6uwan xapakTepucTuKa afieMeHToB rnaBHoun noarpynnsl |l rpynnol.

CtpoeHue aTomoB. LLleno4yHo3emenbHble MeTansbl — MNPOCTble BelwecTBa. BaxHenwmne coeagnHeHus LWenoYHo3eMernbHbIX MeTannos —
oKcuabl, rMapokcuabl U conn (xnopuAbl, kapboHaTbl, HUTpaTbl, CynbdaTbl, ocdaTbl), UX CBONCTBA W MPUMEHEeHMe B HapOAHOM
XO351CTBE.

AnomuHun. CTtpoeHne atoma, (pusnmyeckne uU XMMUYECKME CBOMCTBA MpPOCTOro BewecTBa. CoeguMHEHUs1 antOMUHUS — OKCuUA W
rMapokcng, nx amgoTepHbIn Xxapaktep. BaxHenwme conn antoMnHus. NpuMmeHeHne antoMmUHNA U ero COegUHEHUN.

Xene3o. CTpoeHne atoma, pusnyeckne n Xumm4yeckne CBOMCTBa NPOCToro BelecTsa. [eHeTudeckme paabl Fet? n Fe*®. BaxHenwwue
COnu xenesa. 3Ha4yeHne Xenesa n ero COeaNHEeHN ang Npupoabl U HAPOOHOIO X03ANCTBa.

HdemMoHcTpauun.

O6pasubl WenoYyHbIX 1 LenovYHosemMenbHbix MeTannos. O6pasubl cnnasoB. B3anmopencteue HaTpusi, NUTUA U Kanbumsa C BOLOMW.
Baanmogencreme HaTpus 1 MarHus ¢ kucnopogom. Baanmogencreme metannoB ¢ HeMmeTannamu. NonyyeHue rmgpokemaos xenesa (1) n
().

MpakTukym. CBOUCTBaA MeTannoB U UX CoOeAUHEeHUN

1. OcyLwlecTBneHNe ULENOYKN XUMWUYECKMX npeBpaweHnn. 2. [lonyyeHne n CBOWCTBA COEOMHEHUA METansnos. 3. PeweHne
3KCnepuMeHTarbHbIX 3aa4 Ha pacrno3HaBaHue 1 NofnyyYyeHne coeguHeHUn MeTansos.

HemeTtannsl

Ob6uwas xapakTepucTMka HeMeTannoB: nonoxeHune B Nepuognyeckomn cucteme xmmmyeckmx anemeHtos . . MeHgeneesa,0Cco6eHHOCTH
CTPOEHUSA aTOMOB, anekTpooTpuuatensHocTb (30) Kak Mepa «HemeTannmMyHocTuy, psag 90. Kpuctannuyeckoe CTpoeHne HemeTansos
— NPOCTbIX BelecTB. Annotponus. dusnyeckme ceomnctea HemeTtannoB. OTHOCUTENBHOCTb MOHATUN «METanN» U «KHeMeTanmy.
Bopopoa. lNonoxeHne Bogopoaa B [lepuognyeckon cucteme xummdeckux anemeHTtoB [. W. MeHgeneea. CTpoeHme atoma w
Monekyrnbl. dusnyeckne n xmmmyeckme CBOMCTBa Bo4OpPOAa, ero nofyyYeHne n npuMeHeHune.

Bopa. CtpoeHune monekynbl. BogopoaHas xumnyeckas cBsasdb. Pusndeckme ceoncTBa BoAbl. AHOManun CBOMCTB BoAbl. [MApodUnbHbIE
n rmapodobHble BellecTBa. XnMmuyeckne cBouctBa BoAbl. KpyroBopoT Boabl B npupoge. Bogoounctka. Aspauus Boabl. BbiToBble
dunbTpbl. MMHepanbHble BoAbl. ucTunnmpoBaHHasa Boa, ee nosyyYeHne n npuMeHeHune.

OOGLasn xapakrepmMcTUKa ranoreHoB.



CtpoeHue atomos. NpocTble BewecTBa N OCHOBHbIE COEAUHEHUS ranoreHoB, X CBOMCTBaA.

KpaTkue cBegeHus o xnope, 6pome, ptope 1 noge. NpuMeHeHne ranoreHoB 1 NX COEQUHEHUI B HAPOAHOM XO3SINCTBE.

Cepa. CtpoeHue atoma, annoTponusi, CBOMCTBa U npumeHeHne pombuyeckon cepbl. Okengel cepsl (1V) u (VI), nx nonyyeHve, csonctea
n NnpumeHeHne. CepHas KACoTa U ee Conu, UX NpUMEHeHNe B Hapo4HOM X03aKcTBe. [1ponM3BOACTBO CEPHON KUCIOTbI.

A3oT. CTpoeHMe aTomMa M MOMeKysbl, CBOMCTBa NPOCTOro BellectBa. AMMMUAK, CTPOEHNEe, CBONCTBA, NofnyyeHne n npumeHeHue. Conu
aMMOHMs, Ux ceorcTBa n npumeHeHne. Okenapl asota (1) n (1V).

A30THas KucnoTta, ee CBOMCTBA N NpuMeHeHue. HutpaTbl N HUTPUTBLI, Npobrema Ux coaep)KaHus B CeNbCKOXO3SMCTBEHHOW NPOOYKLNN.
A30THble yoobpeHus.

®Pocop. CTpoeHne aToma, annoTponuda, cBoOMcTBa 0enoro u kpacHoro docdgopa, ux npumeHeHne. OCHOBHbIE COEOMHEHUS: OKCua
docdopa (V) n optodocdopHas kucnota, gocdatbl. PochopHble yaobpeHus.

Yrnepoa. CTtpoeHve atoma, annoTponusi, cBoucTBa Moaudukauuun, npumeHeHue. Okcugbl yrnepoga (1) w (IV), nx cBonctBa wu
npumeHeHne. KapboHaTbl: kKanbuuT, coga, noTall, UX 3Ha4YeHne B NpUpPOAE U XN3HU YerioBeka.

KpemHun. CtpoeHne aTtoma, KpUCTanMYeckum KpemMHUn, ero ceBoucTBa U npumeHeHue. Okcup kpemuHus (IV), ero npupogHble
pasHOBUAHOCTU. Cunumkatbl. 3Ha4YEHNE COEANHEHUIN KPEMHUNSA B XKMBOW N HEXMBOW Npupoge. NoHATME O CUITMKATHOM NPOMBbILLNIEHHOCTW.
HdemMoHcTpauun.

O6pasubl ranoreHoB — NPOCTbIX BelwecTB. BaaMmogencrane ranoreHoB ¢ HaTpueMm, ¢ antoMuHuem. BbiTecHeHne xnopom 6poma mnu
noga u3 pacTBopoB ux conen. Baanmogencrame cepbl C MeTannamMmu, BOGOPOAOM U KMCNopoaoM. B3anmogencteme KOHUEHTPUPOBAHHON
a30THOM KMUCIOTbI C MeAablo.



3. TemaTu4yeckoe nnaHupoBaHue,
B TOM YMUCIie C y4eTOM paboyen nporpaMmMbl BOCNMUTAHUA C YKa3aHUEeM KOonm4yecTBa 4YacoB, OTBOAUMbIX Ha OCBOEHUe
KaXxaowu TeMbl

8 knacc
Ne n/n Paspen/tema Kon-Bo
yacoB
MeToAabl XMUMMYECKOro NO3HaHus 2
1 MpegmeTt xumnn. OCHOBHbIE METOAbI XMMWUYECKOIO NO3HAHWUS 1
2 BelwecTBa. XMMn4eCcknin anemeHT 1
XnMunyeckas cBsisb U1 CTPOEHUe aToma 22
3 XnumMnyeckas peakums
4 lMNepuogunyeckasa cuctema xummndeckasa anemeHToB .M.MeHgeneesa. 3Haku XMMUYECKNX NTIEMEHTOB
5 Xummyeckmne popmynbl. OTHOCUTENBHAA aTOMHas U MONEKynsipHas Macchbl
6 PacyeTbl N0 XumMnyeckum hopMysiam BELLLECTB
7 ATOMbI XMUYeCKMX anemeHToB. CTpoeHne atoma. Aapo
8 MN3oTOoNbI
9 CTpo€eHMne 3neKTPOHHbLIX 000N0YEeK aTOMOB
10 [Mepnognyecknin 3akoH 1 nepuogmyeckas cuctema xmummyecknx anemeHtos [.1.MeHgeneesa
11 MNoHHasa cBs3b
12 KoBaneHTHasa HenonapHasi CBA3b

13 KoBaneHTHasa nonspHas cBsa3b

14 MeTannuyeckas cBa3b

15 YpoK cuctemaTtndaumm 3HaHnn. Nogrotoeka K KOHTPOIbHOW paboTte

16 KoHTponbHasa paborta Ne 1 «CTpoeHne atoma 1 xmummyeckas cBsi3b»

17 IMpocTble BewlecTBa. [1pocTble BelwecTBa — MeTansibl

18 [MpocTble BewecTBa — HeMeTansbl

19 KonunyectBo BewecTtBa. MonsapHaa macca

20 MongapHbI 06beM rasos. 3akoH ABoragpo

21 PeweHune 3apgay

22 O606uweHne 1 cuctemaTmsaums 3HaHnn. MNogrotoeka K KOHTPONbHOW paboTte

23 KoHTponbHasa paboTta Ne 2«[1pocTble BewecTBa»
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24 CTteneHb OKUCIEeHUS N BaneHTHOCTb 3NeMeHTOB




HeopraHunyeckue BewecTBa

12

25 OCHOBHbI€E Knaccbl HEOPraHMYeCKMX COEANHEHUIN: OKCUAbI N NIETy4YMe BOAOPOAHbIE COeQMHEHUS 1
26 OcHoBaHus 1
27 Kucnortsbl 1
28 Conu 1
29 Kpuctannunyeckune peLieTku 1
30 YucTble BellecTsa 1 CMeCH. 1
Jla6opaTtopHbIn onbITNe1«Pa3geneHne cmeceny
31 MaccoBas 1 oobemHas 4onM KOMMNOHEHTOB CMECMU. 1
32 PeleHne pacyeTHbIX 3aga4q Ha HaxoXXgeHne MacCcoBOW A0S BELLECTBA B pacTBope 1
33 Mpaktnyeckans pabota Ne1 «[lMpaBuna TexHukm GesonacHocTM npu paboTe B XMMUYECKOM KabuHeTe. 1
Mpunémbl obpalleHnsa ¢ nabopaTopHbIM 060pyaOBaAHNEM N HarpeBaTesibHbIMU Npubopamm»
34 Mpaktnyeckana pabora Ne2 «HabniogeHnsa 3a M3MEHEHUSAMWU, NPOUCXOOALMMU C TOPSILLLEN CBEYON U KX 1
onvcaHue»
35 Ypok 06obuweHnsa n cuctematmnsaumm 3yH 1
36 KoHTponbHas paborta: « CoeaANHEHNS XUMNYECKMUX SNTIEMEHTOBY 1
MN3meHeHus, npoucxoasilume ¢ Tenamm 1
37 dunsmnyeckne SBrneHns 1
M3meHeHus, npoucxopasilime ¢ BewecrBamu. Xmummyeckue peakumm 12
38 XnMnyeckme peakumu. 1
MpakTuyeckasn pabota Ne3 «[pr3Hakm XMMMUYECKNX peakLniny
39 YpaBHEHUS] XUMUYECKNX peaKLmi 1
40 XUMMYECKMe ypaBHEHUS. 3aKOH COXpaHEHUS MacChbl BELLECTB 1
41 PacyeTbl N0 XMMUYECKUM YPaBHEHNSAM 1
42 Pac4eTbl N0 XMNYECKUM YPaBHEHNAM 1
43 Peakuunun pasnoxeHus. Katanusatopsl 1
44 Peakuun coeguHeHmns 1
45 Peakunmn samelyeHms. 1
JNla6opaTtopHbIn onbITNe2 «3amelieHne Meam B pacTBOPE COSN XKENE30M»
46 Peakuun obmeHa. 1
JNa6opaTtopHbIn onbIT Ne3 «[lonyyeHne yrnekucnoro rasa B3aMmoaencTBMEM COAbl U KACTOTbI»
47 Turnbl XUMNYECKUX peakumin Ha NPUMEPE CBOMUCTB BOAbI 1




48

O600LLeHNE N cncTemaTmsaums 3HaHUM nNo Teme «lpeBpalleHnsi BELLECTB»

49 KoHTponbHasa paboTa: «/M3MeHeHUs, nponcxogswme ¢ BELECTBAMNY 1
PacTBopbI 12
50 PACTBOPHI. 1
PacTBoprMMOCTb BEWECTB B BOAE
51 Mpaktnyeckas pab6ota Ne4 «[lpurotoBrneHne pacTtBopa C 3agaHHOW MacCoBOW [O0NEeW pacTBOPEHHOro 1
BellecTBay
52 OCHOBHbIE NOMOXEHNSA TEOPUN ANEKTPONUTUYECKOW Anccounaumm 1
53 dunccounauma KMcnoT, OCHOBaHUN, CONEN 1
54 VIOHHble ypaBHEHUS 1
55 PelwweHne 3agad no teme «/IOHHbIE ypaBHEHUA» 1
56 PeweHve 3agay no teme «VoHHblE ypaBHEHUSA» 1
57 KncrnoTbl B cBETE TEOPUN SNEKTPONUTUYECKON Anccounaumn. 1
JNa6opaTtopHbin onbIT Ne 4 «Peakumn, xapaktepHble Ans pacTBOPOB KUCIOT»
58 OcHoBaHus B CBETE TEOPUM ANIEKTPOSNTIUTUYECKON AMCCOoUMaLnN. 1
JNa6opaTtopHbIn onbIT Ne5 «Peakumu, xapakTepHble A9 pacTBOPOB Lenovyemn»
59 Okcuabl B CBETE TEOPUN SNEKTPONUTUYECKOM AnccoLnauni. 1
JNla6opaTtopHbIn onbITNe6 «[lonyyeHne n ceoncTBa HEPACTBOPUMOIO OCHOBaHUSI»
60 Conwn B cBeTe TEOPUN ANEKTPOSTIUTUYECKON aMUCCOLMaLINN. 1
Jla6opaTtopHbIn onbITNe7 «Peakumm, xapakTepHble Ang pacTBOPOB CONen»
61 "eHeTU4YecKasn cBA3b MeXay Krnaccamu HeopraHN4ecknx coeguHeHuNn. 1
JNa6opaTtopHbIn onbIT Ne8 «Peakumn, xapakTepHble AN OCHOBHbIX M KUCITOTHbBIX OKCUAO0B»
OKUCNUTENbHO-BOCCTAaHOBUTENbHbIE peaKkuu 3
62 OKMCNUTENBHO-BOCCTAHOBUTENbHbLIE peaKLmmn 1
63 PeweHune 3agay no teme « OKUCNIMTENBHO-BOCCTAHOBUTESNbHbIE PEaKLMnN» 1
64 OKncnnTenbHO-BOCCTAaHOBUTESbHbLIE CBOMCTBA BELLECTB 1
O6006LeHne n KOHTPOIb 4
65 MpakTu4yeckasn paboraNe5 «CBoncTea KMCNOT, OCHOBAHWIN, OKCUMAOB, CONen» 1
66 MpakTnyeckas pabotaNe6 «PelueHne akcnepMMeHTanbHbIX 3aga4y 1
67 KoHTponbHasa paboTa «PactBopbl. CBOMCTBA paCTBOPOB 3SIEKTPOSIUTOBY 1
68 AHann3 KOHTposnbHoW paboTbl. PewleHne 3agay. IToroBoe 3aHaTue 1
Utoro: 68




9 knacc

Ne n/n Paspen/tema Kon-Bo yacoB
TeopeTn4yeckme OCHOBbI XMMUU 9
1 XapaKTepuUcTmka XMMMUYECKOro ariemMeHTa no nonoxeHuwo B MNC 1
2 "eHeTn4YecKkne pagbl MeTannioB 1 HeMeTannoB 1
3 MepexoaHble aNeMeHTbI. 1
JNa6opaTtopHbin onbIT Ne1 «[lNonyyeHne amdoTepHOro rmgpokcmaa n uccregoBaHne ero CBONCTBY
4 [Meprognyecknin 3akoH 1 nepuognyeckas cuctema xummdeckmnx anemeHtoB [..MeHgeneesa 1
5 CBonCTBa OKCMA0B M OCHOBaHW B CBETE TEOPUM ANEKTPONUTUYECKON AMCCoLMaLmnm 1
6 CBouCTBa KMCIOT U CONen B CBETE TEOPUM INEKTPONNUTUYECKON Anccoumaumm 1
7 OKMCNUTENBHO-BOCCTAHOBUTESbHbIE peakLumm 1
8 PeweHne 3agav. lNoarotoBka K KOHTPOSIbHOM paboTte 1
9 Bxoasawun koHTponb. KOHTposibHas paboTta no Temam Kypca xummn 8 knacca 1
MeTannbi 16
10 MonoxeHne MmeTanmnos B Nnepmoanyeckon cucteme xmmmyeckmnx anementos [.1.MeHgeneesa. 1
JNa6opaTtopHbIn onbITNe2 «O3HakomneHme ¢ obpasuamm MeTannoB»
11 XMnyeckme CBOMCTBa MeTanmnos. 1
JNla6opaTtopHbIn onbITNe3 «Peakumm metannos ¢ pacTBopamMu KACIOT U CONEn»
12 O6Lme NOHATNA O KOPPO3UN MEeTasNSIoB 1
13 MeTtannbl B npmpoge. Obwme cnocobbl NonyvYeHNs MeTansos 1
14 O6Lasa xapakTepuCcTuKa LLENTOYHbIX MeTarnsoB 1
15 CoeguHeHus LWeno4YHbIX MeTannioB 1
16 TemaTnyeCcKnin KOHTPOSb. 1
KoHTponbHasa paboTta Ne 1 «O6Line cBoncTea MeTannoB»
17 O6Lasa xapakTepuCcTnKa 31eMEHTOB rMaBHOW Noarpynnsl 2 rpynnbl 1
18 CoeguHeHus Wweno4YHo3eMenbHbIX MeTannoB 1
19 AIOMUHNIA, ero pnsnyeckne n XMMm4eckmne CBOMCTBa 1
20 CoeguHeHnsa antoMuUHUsA 1
21 XKeneso, ero gmsmyeckme n xuMmn4eckne CBoMUCTBa 1
22 ["eHeTnYecKne pagbl xenesa 1
23 O6obuleHne n cuctematmnsauus sHaHnmn «Metannsi». PelwleHne 3agay 1




24

KoHTponbHasa pabota Ne 2 «MeTtannbi»

25 MpakTnyeckasa pabora Ne1 «OcyliecTBNeHME LENOYKM XUMUYECKMUX NPEBPALLEHNI METANIOB» 1
HemeTannbl 20
26 O6Lwasa xapakrepmucTuka HeMeTanoB 1
27 Bogopoa 1
28 Ob6uwas xapakTepucTuka rafioreHoB 1
29 BaxkHenwme coegnHeHns ranoreHos. 1
JNa6opaTtopHbIn onbIT Ne4 «KayecTBeHHast peakumsa Ha XNopua-NoH»
30 Kucnopog 1
31 Cepa, ee umsnyeckme n xmmmyeckmne CBOMUCTBa 1
32 Okecnabl cepbl 1
33 CepHaga kncnorta. 1
JNla6opaTtopHbIn onbIT Ne5 «KayecTBeHHas peakums Ha cynbaT-moH»
34 A30T 1 ero ceorncTBa 1
35 AMMMaK N ero CBOMUCTBa 1
36 Conn amMMOHMS 1 UX CBOMCTBA. 1
JNlabopaTopHbIN onbIT N26 «PacnosHaBaHmne conen aMMOHNAY
37 A30THasg K1croTta 1 ee CBOMCTBA 1
38 Conu azoTHo kncnoTbl. A30THbIE yaobpeHus 1
39 docop, ero puanyeckne n XuMmM4eCckne CBONCTBaA 1
40 CoepaunHeHna ocdopa 1
41 Yrnepog, ero omsnyeckne n XMuMmnyeckme CBoOMCTBa 1
42 Okengbl yrnepoaa. 1
Jla6opaTtopHbIn onbIT Ne7 «lMonyyeHre 1 pacno3HaBaHue Yrnekncnoro rasay
43 YronbHas KucroTa 1 ee cornw. 1
Na6opaTtopHbin onbIT Ne8 «KayecTBeHHas peakumsa Ha KapboHAT-MOHbI»
44 KpemHuin, ero onsnyeckne n XumMm4eckme CBONCTB 1
45 CunukaTtHasi NPOMBbILLNIEHHOCTb 1
MpakTnkym 4
46 MNMpakTnyeckasa pabora Ne2 1
PelwweHune 3agay no teme «loarpynna kmcnopoga»
47 MpakTu4yeckasn pabora Ne3 «[lloarpynna yrnepoga v azoTta» 1




48 MpakTu4yeckas paborta Ne4 «[llonydyeHne, cobupaHne n pacnosHaBaHME ra3oBy 1
49 MpakTnyeckasa pabora Ne5 «[llonyyeHne n pacno3HaBaHE BELLECTBY 1
O6o06weHne no teme «HemeTannbi» 5

50 O0o0LeHne 1 cncTtemaTusaumns 3HaHum no Teme «Hemetannbi» 1
51 PelwieHne pacyeTHbIX 3agay 1
52 PeweHne 3agad. lNoarotoBka K KOHTPOSIbHOM paboTte 1
53 KoHTponbHasa paboTta Ne3: «<HemeTannbi» 1
54 AHann3 KOHTPOnbHOM paboTkl, paboTa Hag ownbkamu. PewleHne 3agay 1
O606LeHne no Teme «HeopraHunyeckas XumMusa» 9

55 CTpoeHne atoma n xmmmyeckas CBsisb 1
56 PacTtBopmmOCTb BellecTB B Boge. MaccoBas Jonsa BewecTsa B pacTBope. 1
57 PeweHne 3aga4 no teme: «BO3MOXHOCTb NpOTEKaHUs peakuun mexagy pacteopamuy, «WoHHble 1

ypaBHEHNSAY
58 KucrnoTtbl B cBeTe TEOpUM 3MEKTPONIUTUYECKON auccounaumn. Peakuuun, xapakTepHble Ons pacTBOpOB 1
Leno4yen

59 CBoncTBa KMCNOT, OCHOBaHWN, OKCMAoB, conen. JlTabopaTtopHbin onbiT N2 9: Peakumm MOHHOro obmeHa. 1
60 OKncnnTenbHO-BOCCTAHOBUTESNbHbIE peakuun. MeToq anekTpoHHoro 6anaHca. 1
61 JTabopaTopHbIr onbIT N2 10: «KayeCcTBEHHbIE peakUnn Ha MOHbI B PaCTBOPEY. 1
62 [MogroToBKa K KOHTPOSbHOM paboTe. 1
63 KoHTponbHas pabota Ne 4: «Xummndeckne peakummy. 1
OpraHunyeckue BeLlecTBa 4

64 [MpegenpHble yrnesogopodbl — MeTaH 1 aTtaH. CBoncTBa HePTM M NPUPOLHOro rasa. 1
65 HenpegenbHble yrneBogopoabl — 3TUMNEH, aueTuneH, 6eH3on. 1
66 [MpegenbHble ogHOATOMHbIE CNNPTLI. [NnLEpPUH. 1
67 OAQHOOCHOBHbLIE NpeaenbHble KApOOHOBbLIE KUCNOThI HA MPUMEPE YKCYCHON KUCNOTHI. 1
XUMUA N XN3Hb 1

68 XUMNYECKOE 3arpsisHEHNE OKpY>KatoLLen cpeabl U ero NocneacTams. XMMmns U 3q0poBbe YesnoBekKa. 1
Utoro: 68




		2021-04-01T13:19:16+0500
	Долженко Наталья Леонидовна




