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Boauanckuii MO, 2025 1.
MNOSCHUTEJIBHAS 3AIINCKA

[IporpaMMa 1O XMMHH Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHus
COCTaBJieHa Ha OCHOBE TpeOOBaHUII K pe3ylbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeabHOM MPOrpaMMbl OCHOBHOT'O OOIIET0 00pa30BaHus, IPEICTABICHHbIX
B ®I'OC OO0, a Takxke Ha ocHOBe (enepanbHO paboyel MPOrpaMMBI
BOCIHUTAHUA U C YYETOM KOHIICTIIIMHU MPETNOoaBaHusl yueOHOro MpeaMeTa « XuMUsD)
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparum.

[Iporpamma mo XumuM AAET NPEACTABICHHE O LEJAX, OOLIEH CTpaTeruu
oOyueHusi, BOCIHTAHUS U Pa3BUTHUS OOYyYAIOUIMXCA CPEICTBaMU y4eOHOTO
npeaMera, YCTaHABIIUBAET o0s13aTenbHOE IPEIMETHOE coJiepKaHue,
IIPENYCMaTpPUBAET PACIPEICICHUE €ro I0 KJaccaM U CTPYKTypHpPOBaHHE IIO
pazmenamM M TeMaM NpPOrpaMMbl MO XUMHUH, OIPEAENSIeT KOJIUYECTBEHHBIE U
KaueCTBEHHbIE XapaKTEPUCTUKU coJiepKaHus, PEKOMEHYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XUMUU C YYETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBS3€H, JIOTMKM y4yeOHOro Mpolecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYarommxcs, OINpeaeisieT BO3MOXHOCTH MpeameTra IS
peanuzainuu TpeOOBaHUN K pe3ysibTaTaM OCBOEHHSI OCHOBHOW 00pa3oBaTeIbHON
IporpaMMbl Ha YPOBHE OCHOBHOI'O 001ero oOpa3oBaHMs, a TaKKe TpeOOBaHUH K
pe3yibpTaTamM 00y4YeHUsI XMMUU Ha YPOBHE II€JIe U3yUYEeHHs MIPeAMETa U OCHOBHBIX
BUJIOB Y4YEOHO-IIO3HABATENILHON JIESITEIbHOCTH OOYYalolIEerocsi MO OCBOEHUIO
y4e0HOT0 coiepKaHusl.

3HaHWE XUMHUHU CIYXKUT OCHOBOM uis (OpPMHPOBAHUS MHUPOBO33PEHUS
oOy4aromnierocsi, €ro NnpejcTaBiIeHU 0 MaTEpPUATIbHOM €IUHCTBE MHpPA, BAKHYIO
posib urparoT GoOpMUPYEMbIE XUMHEH MPEACTABICHUS O B3aUMONPEBPAIICHUIX
SHEPruM M 00 HBOJIIOLIMM BEIIECTB B NMPUPOJE, O MYTAX PEIICHUs TI00alIbHbBIX
npo0JjieM YCTOMYMBOIO Pa3BUTHUs YEJIOBEUYECTBA — CHIPHEBOM, HHEPrEeTUUYECKOM,
MUIIEBOI U 3KOJIOTUYECKON 0€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUS.

N3ydenne xumuu:

CHOCOOCTBYET  pealu3allid  BO3MOXHOCTEH  JJii  CaMOpa3BUTUS U

dbopMUpOBaHUsI KyJIbTYpPbl JUYHOCTH, €€ 001116l 1 (yHKIIMOHATBHON IPaMOTHOCTH;
BHOCUT BKJaJd B (OPMHUPOBAHHE MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEM
OOydJaromMXxcsi, HABBIKOB HMX CaMOCTOSATEIHHOM y4eOHOW  JIeATEeThHOCTH,
AKCIEPUMEHTAJIBHBIX M HCCJIEAOBATEIbCKUX YMEHHM, HEOOXOJAMMBIX Kak B
MOBCEIHEBHOM XU3HM, TaK U B MPOGECCUOHAIIBHOU NEATeIbHOCTH; 3HAKOMHUT CO
cnenuUKoi HAyYHOTO MBIIIJICHUS, 3aKJIabIBAET OCHOBBI I[EJIOCTHOTO B3TJIsia HA



CAMHCTBO TPHUPOABI ¥ YEJIIOBEKA, SBISCTCS OTBETCTBEHHBIM JTalioM B
dbopMupoBaHUU €CTECTBEHHO-HAYIHOI I'PaMOTHOCTH oOyJaromuxcs;
cI0co0CTBYET POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSAM, K TIPUPOJIE, K YEITOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOEC
oOpa3zoBaHHe 00yUYarOITUXCSI.

JlanHble HampaBieHHUs B OOYYECHWHW XUMHUU OOCCIEUYHMBAIOTCS CHEIU(PUKON
Colep)KaHusi ~ y4eOHOro  mpeaMeTa, KOTOpPBIM  SBJISETCS  TeIarorHYecKH
aIalITHPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKH XMMHHU Ha ONPEICIEHHOM dTare eé
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIETO 00pa3oBaHMsI OPUCHTHPOBAH Ha
OCBOCHHE OOYYArONTUMHUCS CUCTEMbI TEPBOHAYATBHBIX TOHSITHA XWUMHH, OCHOB
HEOPTaHWYECKON XUMUU W HEKOTOPBIX OTACIBHBIX 3HAYUMBIX TOHSTHHA
OpPTaHUYECKON XUMUH.

CTpykTypa coAepKaHUS TPOTPaMMBI MO0 XUMHUHU C(HOPMHUPOBAHA Ha OCHOBE
CHUCTEeMHOTO Mojaxoja K e€¢ m3yudeHuto. CoaepKaHUE CKIAJbIBACTCS U3 CHUCTEMBI
MOHSATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHATUNA O XUMHUYECKOM
peakuuu. O0e ATH CHUCTEMBl CTPYKTYpHO OpPTaHW30BaHbl [0 MPUHIUITY
MOCJICTIOBATEIFHOTO PAa3BUTHS 3HAHWUN HAa OCHOBE TEOPETUUYCCKUX IMPEIACTABICHHUMA
pPa3HOTO YPOBHS:

ATOMHO-MOJICKYJIIPHOI'O YYCHHA KaK OCHOBBI BCCT'O CCTCCTBO3HAHUSA

[Tepnoanueckoro 3akona JI. 1. MenaeneeBa kak OCHOBHOTO 3aKOHa
XHMHU,

YU4CHUA O CTPOCHHUU aTOMa U XUMHUUYECKOMN CBA3U,

MPEACTABICHUA 00 AJIEKTPOJIUTHYECKON AMCCOLUMALMU BEIIECTB B
pacTBopax.

TeopeTndueckne 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE HOMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIEHHBIX ()aKTOB, pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHSI K JPYrOMY, BBINOJHSSA (YHKIUH OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHSI U BO3MOKHOCTEU NPAKTUYECKOIO IMPUMEHEHMS U IOJIyYEHUs
M3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMbl MO XHUMHH  CIOCOOCTBYeT  (hOPMHUPOBAHUIO
MIPEACTABICHNUS] O XUMUYECKOM COCTABIIIONIEN HAYYHOM KAPTUHBI MUPA B JIOTHUKE
€€ CHCTEMHOM NPUPOJbI, LEHHOCTHOIO OTHOLIEHWS K HAay4YHOMY 3HAHUIO H
METOJaM IO3HAaHMS B Hayke. M3ydeHne XUMHM IPOUCXOAUT C IPUBIICYCHUEM
3HaHUW M3 paHee HU3YYEHHBIX Y4YeOHbIX mpeameToB: «OKpyXKaromui MHUpPY,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiacey.

[Ipy wu3ydyeHHH XUMHUU TPOUCXOAUT (POPMHUPOBAHUE 3HAHUM OCHOB
XUMHYECKOM HAayKH KakK 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUECKOMN



JESITENPHOCTH YEJIOBEKA M KaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOU KYJIBTYPHI.
3agaya y4eOHOro mnpeaMera COCTOMT B (POPMHPOBAHUU CHUCTEMBI XUMHYECKUX
3HaHUN — BaKHEUIMX (haKTOB, MOHITHH, 3aKOHOB U TEOPETUUECKHUX IMOJIOKCHUH,
JIOCTYITHBIX OOOOIICHU MHPOBO33PEHUECKOTO XapakTepa, S3blKa HayKd, B
NpUOOIICHUM K HAyYHbIM METOJaM TO3HAHUS MPU HW3YYECHHH BEIIECTB U
XUMHUYECKUX PeaKlnii, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUU M
WX TPUMEHEHMM B Yy4eOHO-TIO3HABAaTEeIbHOW U Yy4eOHO-HCCIIEeIOBATEIHCKON
JESATETLHOCTH, OCBOCHHMHM TMIPaBWJI OE€30MacHOTO OOpalieHus ¢ BEIeCTBAMHU B
MMOBCEIHEBHOM KU3HU.

[Ipy M3y4yeHuM XUMUU HA YPOBHE OCHOBHOT'O 0OOIETr0 0Opa30BaHUs Ba)KHOE
3Ha4YCHHUE IPUOOpETH TaKKUe IeIH, KaK:

dbopMHpOBaHWE WHTEIUIEKTYaJIbHO Pa3BUTOW JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYIHUYECTBY, CAMOCTOSITEIILHOMY MPHUHSATHIO PEIICHHM,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

HalpaBJIEHHOCTb  OOyYEeHHMs] HA  CHUCTEMaTW4yeckoe  MpUOOILIEHUE
oOy4JarommMxcss K CaMOCTOSITEJIbHOM IO3HABaTEIbHOM JAESTENbHOCTH, HAYYHBIM
MeTOoJlaM NO3HaHMs, (POPMHUPYIOIIMM MOTHBALMIO U Pa3BUTUE CIOCOOHOCTEM K
XUMHUU;

o0ecrieueHune yCIoBHii, ClIOCOOCTBYIOMIMX MPUOOPETEHNIO 00YyYarOIIMMUCS
OIbITa Pa3HOOOpPA3HON MAEATEIbHOCTH, MO3HAHHUA W CaMOIIO3HAHUS, KIIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MUMEIOIIUX YHUBEPCAJIbHOE 3HAUCHUE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH;

dbopmupoBanue oOmEeH GYHKIUOHATBHOM U €CTECTBEHHO-HAYyYHOU
IrPaMOTHOCTH, B TOM YHCIE YMEHHH OOBSACHATH U OICHUBATH SIBICHUS
OKpY’KaIoIIIer0o MHpa, WCIOJIb3Ys 3HAHWS WU OMBIT, TMOJY4YCHHBIE NMPHU HU3YUCHHUH
XUMHH, TPUMEHATh UX MPU PEUIeHUH MpoOJeM B TOBCEIHEBHOW XU3HU MU
TPYZIOBOU JIEATENBHOCTH;

¢opMupoBaHue |y oOOyyaromuxcs T'yMaHUCTHUYECKHX  OTHOIUEHU,
NOHMMAaHHS LIEHHOCTH XUMHUYECKMX 3HAaHUM 7 BbIPAaOOTKH 3KOJOTHYECKH
1€JeCO00pa3HOro TMOBEIECHUS B OBITY W TPYAOBOM JAESATENBHOCTH B UENAX
COXPAHEHMS CBOETO 3J0POBbS U OKPYKAOLIEH MPUPOTHON CPEIIBI;

pa3BUTHE MOTHBAIMKM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEHHUS OOIIEUEIOBEUECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MPO(HIISL M HAMPaBICHHOCTH JATbHEUIIETO
oOy4eHus.

OOmiee YMCIO dYacOB, OTBEAEHHBIX [UIsI M3YYCHHS XUMHUU Ha YpOBHE
OCHOBHOTI0 00111ero o0pa3zoBanusi, coctapiisieT 136 yacoB: B 8 kiacce — 68 1acoB (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaibHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Ponp XMMUM B KU3HU 4Y€JIOBEKa. XUMHS B CHCTEME HAYK.
Tena wu BemectBa. PU3NYECKHE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BellecTB. [loHsATHE O MeTOJax MO3HAHUS B XMMHH. UHCTHIE BEIIECTBA U CMECH.
CnocoOnI pazeneHust cMecei.

ATOMBI U MOJEKYJbl. XUMHUYECKUE 3JeMEHTbl. CHUMBOJIBI XUMHYECKUX
anemMeHTOB. [IpocThie U cloXKHbIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas hopmysa. BaareHTHOCTh aTOMOB XUMUYECKUX DJIEMEHTOB. 3aKOH
MOCTOSHCTBA cocTaBa BemiecTB. OTHOCUTENbHAsE aTOMHAss macca. OTHOCUTENIbHAS
MOJIEKYJIsIpHasg Mmacca. MaccoBast 1011 XAMHUYECKOTO AJIEMEHTA B COCIMHEHHH.

KommuectBo BemectBa. Monbs. MoisipHast macca. B3auMocCBsI3b KOIMYECTBA,
Macchbl UM 4YHUCIA CTPYKTYpHBIX e€IuHHUIl BemlecTBa. Pacuérsl mo dopmynam
XAMHUYECKUX COCIUHECHUMN.

du3znyecKue U XUMUUECKUE SIBJICHUS. XUMUYECKash peakius U e€ Mpu3HaKu.
3aKOH COXpaHEHHUs MacChl BellecTB. XUMuUYeckue ypaBHeHus. Kriaccudukaims
XUMHUYECKUX PEaAKIi (COeAMHEHUS, Pa3JIOKEHUS, 3aMEIeHHUsI, 0OOMEHA).

Xumuueckuii  IKCnepumenm: 3HAKOMCTBO C XHMHYECKOM TOCYAOH,
npaBuiamMu paboOThl B J1a0OpaTopuu U MpuéMamu oOpaileHus ¢ Ja0opaTOPHBIM
o0opy/oBaHUEM, U3y4eHHE U onucaHue (U3UYECKUX CBOWCTB 0O0pasiioB
HEOPTaHUYECKUX BEILECTB, HaOMIOJeHNe (pu3nueckux (IJIaBJICHUE BOCKA, TasiHUE
JbJa, pacTUpPaHUE caxapa B CTYNKe, KUTIEHUE U KOHJICHCAIIUS BOJIbI) U XUMUYECKUX
(ropeHue cBeud, NPOKAJIMBAHUE MEIHOW MPOBOJIOKH, B3aMMOJICMCTBHE MeJa C
KUCJIOTOM) SIBJICHWUW, HAOJNIOJAEHWEe ¢ OIMCAaHWE TMPU3HAKOB IMPOTEKAHMS
XUMHUUYECKUX peakiuil (pa3joKeHHe caxapa, B3aMMOJICHUCTBUE CEPHON KHUCIOTHI C
xjopuaoM Oapusi, pasnoxkenue ruapokcuna wmeau (1) npu  HarpeBanuw,
B3aMMOJICHCTBUE >kene3a ¢ pactBopoMm comu menu (II), u3yuenume cmocoGoB



pa3fiefieHusi CMecel: C TMOMOIIBI0 MarHuTa, (UIbTPOBAHUE, BHIIAPUBAHUE,

JTUCTWUISILMS, XpoMarorpadusi, NpPOBEACHHE OYMCTKM IOBAPEHHOW  COJIH,

HAOJIIOJICHUE U ONMCAHME PEe3yNbTAaTOB IPOBENEHUS ONBITA, WUIIOCTPUPYIOLIETO

3aKOH COXPAaHEHHMS MacChl, CO3JaHUE MOJIETEH MOJIEKYJ (IIAPOCTEPHKHEBBIX).
Baxkueiue npeacraBuTe M HEOPraHUYECKUX BeUIeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopon — 37€MEHT U MpocToe
BemecTBo. HaxoxneHuwe kuciopoga B NpUPOAE, (PU3NYECKHE W XUMHYECKHE
cBoiictBa (peakuuu ropenus). Oxcuawl. [Ipumenenue kucnopona. CrocoOsbl
MOJIYYeHHUsS] KHUCIIOpoJa B JabopaTopud U MPOMBINIIEHHOCTH. KpyroBopoT
Kucaoposa B mpupoje. O30H — alIoTpoIiHas MOIU(UKALINS KHCIOPO/Ia.

TeroBolt 3D(exT XUMUYECKON peakiuu, TePMOXUMHUYECKUE YpaBHEHUS,
9K30- W JHAOTEPMUYECKHUE peakiuu. TOIUIMBO: Yrojib W MeETaH. 3arps3HeHHe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bopopon — snemenT u mpoctoe BemecTtBo. Haxoxnenume Bogopoma B
npupone, (uMUecKkMe U XUMHYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOOBI
nostyaeHus. Kuciaotsl u comnu.

Mosnsipablii 00bEM ra3oB. Pacuérel 10 XUMHUYECKUM YpaBHEHUSIM.

dusnyeckue CBOWCTBA BOJbl. Boma kak pactBoputenb. PacTBOpHI.
HacellieHHbIE M HEHACBINIEHHBIE PACTBOPBI. PacTBOPHMOCTH BEMIECTB B BOJIE.
MaccoBast 10JI1 BEIECTBA B pacTBOpe. XUMHUECKHE CBOMCTBA BOJbI. OCHOBaHUS.
Ponb pacTBOpOB B MpHUpOJE U B KU3HU YesloBeKa. KpyroBopoT BOAbI B IIPUPOE.
3arpsA3HeHHe NPUPOAHBIX BOA. OXpaHa M OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranmdeckux coeauHeHuit. Oxcuapl. Kiaccudukarms
OKCUJIOB:  cojieoOpa3zyroniue  (OCHOBHBIE, KHUCIOTHbIE, amM{pOTEepHbIE) U
HecosieoOpaszyromue. Homenknatypa oxcugoB. DuU3MYECKHUE MU XUMHYECKHE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanus. Krnaccudukaiuss OCHOBaHM: HIENOYM M HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknatypa ocHoBaHMU. PHU3MYECKHME W XUMHYECKHME CBOMCTBA
ocHoBaHuU. [loyyeHne ocCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknatypa kucinor. dusznueckue u
XUMHYECKUE CBOMCTBA KHUCHOT. Psan aktuBHocTM MetaiuioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. Homenknarypa coneil. @u3ndeckrue 1 XMMHUYECKHE CBOWCTBA COJIEH.
[lonyuenue cosen.
['eneTnyeckas CBSI3b MEXKAY KJIaCCAMU HEOPTAHUYECKUX COCIUHEHHU.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONPEACIICHUE COJICPKAHUS KUCIOPOJia B BO3yXe, MOJyYCHUE,
coOupaHue, pacro3HaBaHWE€ M U3YYEHUE CBOWCTB KHCIOpPOJa, HAOIIOJICHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJOM U YCJIOBUSI BO3HHUKHOBEHUSI U



MpeKpalieHusl TOpeHus (moXapa), O3HAaKOMJIEHHEe ¢ o0OpaslamMu OKCHIOB W
OMKMCAHWE WX CBOMCTB, MOJydyeHHUE, cOOMpaHue, PACIO3HABAHUE W HU3YUYCHHE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojielcTBue Bojopoaa ¢ okcuaom meau (1)
(BO3MOXXHO HCITOJIb30BAaHUE BUICOMATEPUATIOB), HAOIIOIeHNEe 00pasiloB BEIIECTB
KOJMYECTBOM | MONb, HCCIIEIOBAaHWE OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBIEHHE pAaCTBOPOB C OMNPEACIEHHOU
MacCcOBOM J0JIE paCTBOPEHHOTO BEHIECTBA, B3aUMOIECHCTBUE BOJIbI C METAJUIAMHU
(HatpueM ©W  KaiblueM) (BO3MOXKHO  MCIIOJIb30BAaHUE  BHUIECOMATEPHUATIOB),
UCClieIOBaHUEe O00pa3lOB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HaOJI0ICHNE U3MEHEHUSI OKPACKU MHIUKATOPOB B PACTBOpPAX KUCJIOT U IIEIOYEH,
uzydeHue B3zaumojerctBus okcuna meau (II) ¢ pacTBopoM cepHOM KHUCIOTHI,
KUCJIOT C METaJUIAMH, PEaKUWi HEUTpaIn3alHH, IOJIYyYCHUE HEPACTBOPUMBIX
OCHOBAHWM, BBITECHEHHWE OJHOTO METAJUIAa APYTHMM M3 PAcTBOpPA COJM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 33Jad 10 Teme «BaxHenmume Kiacchl HEOPraHUYECKUX
COCOMHECHUI.

IHepuoanueckuit 3axkoH u Ilepumoamyeckass cucreMa XHUMHYECKHX
iemeHToB JI. W. MengeaeeBa. CtpoeHue aroMoB. XHMHYECKAsl CBS3b.
OKHCIANTETBbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KJIAacCU(PUKAIMA XUMUYECKUX 3ieMeHTOB. [lonsitue o
IPYIIAaxX CXOJHBIX 3JJIEMEHTOB (IIEJOYHBIE M IIEJIOYHO3EMENIbHBIE METAIbI,
raJIOreHbl, MHEPTHBIC Ta3bl). DIEMEHThI, KOTOpbIe 00pa3yr0T aM(pOTEPHBIE OKCU/IBI
U TUAPOKCHUJIBI.

[Tepunonnueckunt 3akoH. [lepuonnueckas cucremMa XUMHUYECKUX dJIEMEHTOB /1.
N.  MenneneeBa.  KoporkonepuonHas W JJIMHHONEpPUOAHAs  (OpPMBI
[Teproanyueckoii cucrembl xumuueckux 3aeMeHToB . . Menaeneea. [lepuonasl u
rpynnbl. @U3HYECKUN CMBICI MTOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOJIA U TPYIIIbI
DJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX snaep. M3oromnbl. DnekTpoHbl. CTpoeHHe
AJNIEKTPOHHBIX ~ 000JI0YeK aTOMOB TMepBbiX 20 XUMHYECKHX  DJIEMEHTOB
ITepuonnueckoin cucremsl JI. M. MenneneeBa. XapakTepucThuka XHUMHUYECKOTO
3JIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM M3MEHEHUs paguyca aTOMOB XHWMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO rpynIiaM v NEPUOIaM.

3nauenue [lepronnueckoro 3akoHa u [lepuogndyeckoil CUCTEMbI XUMHUUYECKUX
DJIEMEHTOB Ul pa3BuUTHs Hayku MU npaxktuku. . M. MenneneeB — y4€Hbii u
rpaXJaHVH.

Xumuyeckass cBs3b. KoBaneHTHast (mojsipHas ¢ HEMNOJISIpHAsl) CBSA3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenn OKHUCJICHHA. OKHCIINTEIIFHO-BOCCTAHOBUTEILHBIC PCaKInu.



Hpoueccm OKHCJICHHS M BOCCTaHOBJICHUS. OKHMCINTEIIM 1 BOCCTAHOBUTEIIH.

Xumuueckuili IKcnepumenm: W3y4eHUE OOpa3IOB BEIIECTB METAUIOB U
HEMETAJUIOB, B3aMMOJIEUCTBUE THAPOKCHIA IIMHKA C pacTBOpaMH KHUCIOT H
niej04ueid, MPOBEJICHUE OIbITOB, WIUTIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX pEeaKIUid (TOPEHHE, PEAKIIUU PA3JIOKEHUS, COCTUHECHUS ).

Mescnpeomemmnbnie ceasu

Peanuzanusi MeXNpeaMETHBIX CBA3EH MpU H3YYEHUHM XUMHH B & Kiacce
OCYILECTBIISICTCS 4Yepe3 HCIOJIb30BaHHE Kak OOIMX eCTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U TMOHSITUH, SBIISIIOIIUXCS CUCTEMHBIMU JIJIsl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAyUHbIE MOHATHS: HAYYHBIM (DakT, runoTesa, Teopus,
3aKOH, aHaJIMW3, CHHTE3, KIacCU(PUKAIUA, TMEPUOAUIHOCTh, HAOJIOICHNUE,
AKCIIEPUMEHT, MOJICITUPOBAHHE, U3MEPEHHUE, MOJICNb, SIBICHHE.

®duzrka: Marepusi, aroM, OJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIU],
U30TOIIbI, PAJMOAKTUBHOCTh, MOJIEKYJIa, AJIEKTPUUYECKUI 3apsiji, BEIIECTBO, TEJO,
00BEM, arperaTHOe COCTOSHHE BEIIECTBA, T'a3, (PU3MUECKHUE BEIWYUHBI, SIUHUIIBI
U3MEpPEeHUsl, KOCMOC, TUIaHEThI, 3BE3/1b1, COJHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE TOPOIbI, TOJIE3HBIE
HCKOIIaeMbIE, TOTIJIMBO, BOJIHBIC PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYECKasI peaKUMs

[Tepnonnueckunt 3akoH. [lepuoanyeckas cucreMa XUMUUYECKUX 3JIEMEHTOB /.
N. Menneneea. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB
XAMHUYECKUX DJJEMEHTOB MEPBBIX TPEX MNEPUOAOB, Kalusd, KAIbIUd W HX
COCIMHEHUH B COOTBETCTBHM C IIOJIOKEHHEM »JJIEMEHTOB B lleproamueckoi
CHUCTEME U CTPOCHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHUAbI XMMHUUYECKOM CBS3U. THIMBI KPUCTALIMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUMA KPUCTAJUIMYECKOU PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukaiys 1 HOMEHKIATypa HEOPTraHWYECKUX BEIIECTB. XHMHUYCCKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K PA3JAYHBIM KjlaccaM HEOPTraHUYECKUX
COEMHEHUM, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILIECTB.

Krnaccudukaims XuMuaeckux peakiuii o pa3IMdHbIM MpU3HaKaM (110 YUCITy
M COCTaBy YYacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3(deKTy, IO
W3MEHEHUIO CTEMEeHEeW OKHUCIICHUS XUMHUYECKUX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYAaCTHIO KaTajlnu3aTopa). JK30- U SHAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUUECKUE
YpaBHEHUS.



[Tonsitue o ckopoctn xumuueckoil peakiuu. I[lonstue 06 oOpaTUMBIX U
HEOOpaTHUMBIX XUMHUYECKUX peakiusx. [IoHATHe 0 rOMOTeHHBIX M T'€TepPOr€HHBIX
peakusix. [Tonsitue o xatanuse. [lonsTre o XxuMuyeckoM paBHOBecuu. DakTopsl,
BJIMSIONINE HAa CKOPOCTh XMMHMYECKOM peaklud U TOJOKEHUE XHUMUYECKOTO
paBHOBECHSI.

OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKLIHUM,  JJICKTPOHHBIM  OayiaHC
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHOW  pEaKIIUHu. CocraBneHue  ypaBHEHHMU
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKIM €  HCHOJB30BAHHEM  METOJa
AIIEKTPOHHOTO OajaHca.

TGOpI/IH BHCKTpOHHTquCKOﬁ AuCConuanuu. 9JI€KTpOJ'II/ITI>I N HCIOJICKTPOJIUTEHI.
KaTI/IOHBI, aHUOHBI. MeXxaHu3M Aucconranv BCIICCTB C PA3JIMYHBIMHU BHUIaMHU
XUMHUYECKOM cBs3u. CTerneHb JuCConuralmnu. CunbHbIC U clTadbIe QJICKTPOJHUTHEI.

Peakunu moHHOr0 0OMeHa. Y coBHs MPOTEKAHUS PEAKIM HOHHOTO OOMEHa,
IOJIHBIE W COKpalIEHHBIE HOHHBIE YpaBHEHUs peakuuid. CBONCTBA KHCIIOT,
OCHOBAaHMM W COJEHd B CBET€ IMPEACTABICHUA 00 BIEKTPOIUTHYECKOU
nucconuanuu. KauecTBeHHble peakiiuu Ha HOHBI. [IoHATHE O THIPOIIU3E CONEM.

Xumuueckuii IKcnepumenm: O3HAKOMIIEHUE C MOJEISIMHU KPUCTAJUIMYECKUX
pPEIETOK HEOPraHMYECKUX BEIIECTB — META/UVIOB U HeMmeTauioB (rpadura u
anMasa), CIIOKHBIX BEHIECTB (XJIOpHJIa HATpHsl), HCCIECIOBAHUE 3aBUCUMOCTH
CKOPOCTH XHUMHUYECKOW PpEaKIMU OT BO3JACUCTBUS pa3IUYHBIX (HAKTOPOB,
HCCIIEOBAHNE AJIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, ITPOLIECCA TUCCOLMALIUN
KHCIIOT, ILIeJIoYed U cojied (BO3MOXHO HCIIOJIb30BAaHUE BHJIEO MaTEPHAIOB),
IIPOBEJICHUE OIBITOB, WJUTIOCTPUPYIOLIUX MPU3HAKU IPOTEKAHUS PEAKIIUA HOHHOTO
obMmeHa (0Opa3oBaHME OCajJKa, BBIICIICHHE Taza, oOpa3oBaHWE BOJBI), OIBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIIbHO-BOCCTAHOBUTENBHBIX  PEaKLUN
(ropeHue, peakluu pas3iokKEeHUsl, COeIUHEHHsI), PACIIO3HABAHNE HEOPraHMYECKUX
BEIIECTB C IIOMOIIBID KAUECTBEHHBIX pEaKUM Ha HMOHBI, pEILICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

HemeTta/uibl U UX COeIMHEHUS

OO6mast xapakTepucTuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu OkucieHus. CTpoeHue u (U3NYECKUE CBOWCTBA MPOCTHIX
BEIIECTB — TaJloreHOB. XMMHMYECKME CBOMCTBA Ha IPUMEPE  XJIOpa
(B3auMOAEICTBHE C METalaMHu, HEMETaJIlaMH, IIeJo4amMu). XJOpPOBOAOPOI.
ConsiHast KHCJIOTa, XMMHUYECKUE CBOWCTBA, NOJYYEHHE, NMpuUMeHeHue. [lericTBue
XJIOpa U XJOPOBOJIOPOJA HAa OpPraHu3M YEJOBEKAa. BaxHeWIne XJIOpUIbl U HUX
HaXOXJICHUE B MPUPOJIE.

O6mast xapakrepucTuka 3JeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTepHble CTeNneHu okucieHus. CtpoeHue M (u3nUecKue CBOHCTBA
IPOCTBIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOINHBIE MOAU(BUKALIUNA KUCIOPOJa



U cepbl. XUMHUYECKUE CBOMCTBa cepbl. CepoBOOpOA, CTpOeHHUE, (pusnueckue u
XUMHUYECKHE CBOMCTBA. OKCHIBI CEPbl KAK IPEICTABUTENIN KHCIOTHBIX OKCHUIOB.
Cepnast kuciora, (u3MUECKHe U XUMUYECKHME CBoWcTBa (OOmME  Kak
NpECTaBUTEN Kjacca KHUCIOT W crenuduyeckue). XUMHUECKHE pEeaklvy,
JeKallie B OCHOBE IPOMBILIUIEHHOIO CIOC00a IOJIydYeHUs] CEpHOW KHCIOTHI.
[Ipumenenue cepHoil KUCIOTBL. COJIM CEPHOM KUCIOThI, KAYECTBEHHAs PeakUus Ha
cyiabgaT-uoH. HaxoxnaeHue ceppl U €€ COEAMHEHUH B IpHUponae. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpelpl COECAMHEHUSMU cepbl (KUCIOTHBIE JOXKIU,
3arpsi3HEHUE BO3yXa U BOJOEMOB), CIOCOOBI €r0 NPEA0TBPALICHHUS.

OOmasi xapakTepuCTHKa 3IeMEHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENEHU OKHUCIEHUS. A30T, paclpoCTpaHEHHUE B MPUPO/IE,
duznyecKkre U XuMHIECKre CBOcTBa. KpyroBopoT a3zora B mpupoje. AMMHAK, €T0
bu3nUecKkue 1 XMMUYECKHE CBOMCTBA, MoydeHue 1 npuMenenue. Colid aMMOHUS,
X (U3UYECKUE U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHHS. A30THas KHUCJIOTa, €€ TMOoNydeHue, (Pu3ndecKkue M XUMHUYECKHE
CBOMCTBa (00IME Kak TNPEICTaBUTENd Kjacca KHCIOT U chenudpuyecKue).
Hcrnonb3oBaHne HUTPATOB M COJEH aMMOHHUA B KauyeCTBE MHUHEPAIbHBIX
ynoopeHuii. XuMUYECKOe 3arps3HEHNE OKPY’KAIOMIEH CpeIbl COSAMHEHUSAMH a30Ta
(KUCIIOTHBIE JOXKIW, 3arpsA3HEHUE BO31yXa, MOYBBI U BOJOEMOB). Docdop,
altoTpornHelie Moaudukanuu Qgocdopa, Qu3MUEeCKHMe W XUMHYECKUE CBOMCTBA.
Oxcup docdopa (V) u bochopHas kucinora, GU3NIESCKUE U XUMUYECKHE CBOMCTRA,
nosyuenue. Mcnonp3oBanne GpocdaToB B KaUECTBE MUHEPATBHBIX YIOOPEHUN.

O6mast xapakrepucTuka 37MeMeHTOB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTCNICHHM  OKWCICHHSA.  YTIEPON,  aJUTOTPOITHBIC
MOAM(UKAIINKA, PACIPOCTpaHEHUE B TIPUPOAC, (PUINUECKHE ¢ XHUMHUYECKHE
cBoiicTBa. AncopOuusa. Kpyrosopot yraepona B npuposae. Okcuibl yriaepojaa, ux
buznueckue M XUMHUYECKHE CBOWCTBA, JICMCTBHE HA JKUBBIC OPraHU3MBI,
MOJIYYCHUE W TMPUMEHEHHE. DKOJIOTHYECKHE MPOOJIEMBI, CBS3aHHBIC C OKCHIOM
yriaepoaa (IV), rumore3a T17I00adbHOTO TMOTEIUICHUS KJIMMAaTa, MapHUKOBBIN
addekr. YronpHas KucaoTa U €€ coiau, uX GU3NISCKUEe U XMMHUYECKHUE CBOWMCTRBA,
noyiyueHue u npumeHeHue. KadecTBeHHass peakius Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIMIIMHE, TTPOMBIITUICHHOCTH M CEIIbCKOM
XO3SIMCTBE.

[TepBoHaYaIbHBIE MTOHATHS 00 OPTaHMYECKUX BEMISCTBAX KaK O COCITMHCHHSIX
yraepoja (MeTaH, dTaH, STHJICH, alleTUJICH, 3TaHOJ, TJIUICPHH, YKCYCHAs KUCIIOTA).
[IpupogHbie WCTOYHUKH YIJIEBOJIOPOJAOB (Yroyib, MPUPOJHBIN Ta3, HEDTH),
MPOIYKTHl WX mepepaboTku (OEH3WH), UX pOJIb B OBITY W TPOMBIIICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: )KHUPaAX, OEIKax, yriaeBoaax — U UX



poiiM B KM3HM 4eJIOBeKa. MarepuanbHOE€ €OUHCTBO OPraHHYECKUX U
HEOPraHWYECKUX COCIMHEHHUN.

Kpemuuii, ero ¢usnyeckue U XHUMHUYECKHE CBOMCTBa, TMOIy4YCHHE U
npuMenenue. CoenuHeHus: KpeMHUsi B mnpupone. OOmmMe mnpenctaBieHus 00
okcuze kpemuus (IV) m xpemHueBoit kucnore. CUIMKAThl, UX UCHOJIb30BAaHUE B
ObITYy, B MPOMBILUICHHOCTH. BakHeillne CTpouTeNnbHbIE MaTepualbl: KepaMuKa,
CTEKJIO, IIeMEeHT, 0eToH, >kene300eToH. [Ipobrembl 0e30macHOr0 HMCIOIb30BAHHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IIOBCETHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue o0pa3loB HEOPraHMYECKUX BEIECTB, CBONCTB COJITHOM KHCIIOTHI,
NPOBEJCHIE KAaueCTBEHHBIX PEAKIMI Ha XJIOPUI-MOHBI U HAOMI0/IEHNE TIPU3HAKOB
WX TIPOTEKAHWS, OIBITHI, OTpaKaroue (U3NYECKHE W XUMHUYECKHE CBOWCTBA
TaJIOTEHOB M WX COEJAMHEHH (BO3MOKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HaKoOMJIeHHE ¢ oOpa3luaMu XJIOPUIOB (TaJOr€HHUJOB), O3HAKOMJIEHHE C
oOpasmiamMu  ceppl W €€  COCIUHEHUSIMH  (BO3MOXKHO  KCIOJIb30BAHUE
BHJICOMATEPUAIIOB), HAOIOJEHHE Tpoliecca OOYTIuBaHUsl caxapa Moja JACHCTBHEM
KOHIICHTPUPOBAHHON  CEpPHOM  KHUCIOTHI, HW3yYCHHE XUMHUYECKUX CBOWCTB
pa30aBlieHHON CEpHOM KHUCIOTHI, NPOBEJICHUE KAueCTBEHHOW peakluu Ha
Cyab(aTMOH ¥ HaOMIOACHHE TMpU3HAaKa €€ TNPOTEKAHHs, O3HAKOMJIEHUE C
(¢u3NUecKUMU CBOMCTBaMHM a30Ta, (Qocpopa M HUX COECIAUHEHUU (BO3MOIKHO
UCIIOJIb30BAaHUE  BUJIEOMATEPHANIOB), oOpa3amMu a30THBIX U (HOchHOpHBIX
yloOpeHull, TMoyueHue, CcoOUpaHue, paclo3HABaHUE M H3YUYCHHE CBOMCTB
aMMUaka, MpoBE/ICHNE KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHMS U (pochaT-uoH U
U3yYeHUE TMPU3HAKOB HX MPOTEKAaHUs, B3aUMOJACHCTBHME KOHILIEHTPUPOBAHHOU
a30THOM KHCJIOTBI C Mebl0 (BO3MOXKHO HCIOJB30BaHUE BHJIEOMATEPHAIIOB),
U3y4YeHUE MOJIeNiel KPUCTAUTMYECKUX PemETOK anmasza, rpadura, dymiepena,
O3HAKOMJIEHME  C  MPOLECCOM  aacopOUMU  pacTBOPEHHBIX  BEIIECTB
AKTUBHPOBAHHBIM YIVIEM U YCTPOMCTBOM MPOTUBOra3a, MOJy4YyeHUE, cOOMpaHue,
pacno3HaBaHWE€ M  H3yYEHHE CBOWCTB  YIVIEKMCJIOIO ras3a, IpPOBEICHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U CHJIMKAT-MOHBI M U3yYEHHE TIPU3HAKOB UX
NPOTEKaHUsl, O3HAKOMIICHHE C NPOAYKUMEW CHIMKATHOM MPOMBIIUICEHHOCTH,
pelIeHHe SKCIEePUMEHTANbHBIX 3aad Mo TeMe «BakHeilline HeMeTamibl U UX
COEIMHEHHUSD.

MeTtasiibl U MX COeUHEHUS

OO0mmast XxapaKTepUCTUKAa XUMHUYECKUX DJIEMEHTOB — METaJUIOB Ha OCHOBaHUU
ux nosioxkeHuss B llepuonnueckor cucreme xumuueckux snemMeHToB [l U.
MenpeneeBa u ctpoeHus atomoB. CTpoeHre MeTauioB. MeTannuyeckas CBA3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAS  pEIIETKA.  JJNEKTPOXUMUYECKHU  pAX
HaMpsHKEeHUH MeTaioB. GU3NUecKre U XUMHUYECKHE CBOMCTBA MeTauioB. O0mme



ciocoObl monydeHus MeTawioB. [loHsATHE O KOppO3MHM METAJJIOB, OCHOBHBIC
CcrocoObl 3alUThl UX OT Koppo3uu. CmaBbl (CTajdb, YYTyH, IIOPATIOMHHUM,
OpoH3a) ¥ X MPUMEHEHNE B OBITY ¥ IPOMBIIIJIEHHOCTH.

[llesmounble MeTauibl: mojokeHue B [leproanyeckoil cUCTEME XUMHUYECKUX
sanementoB JI. . MenneneeBa, CTpoOeHHE UX aTOMOB, HAXOXKIAEHUE B MIPHUPOE.
duznyeckre U XMMUYECKUE CBOWMCTBA (Ha mpumepe HaTpus U Kaiusa). OKCuabl U
TUAPOKCHUIIBI HaTpusd © Kanus. [IprMeHeHHe IIEJOYHBIX METauIOB H  HUX
COEJIMHEHUMH.

[[lenoyno3emenbHblE METaIbl MarHuid W KajJbllUM: IIOJIOKCHHE B
[lepnoguueckon cucreme xumuueckux sieMmeHToB . M. Menneneesa, ctpoeHue
UX aTOMOB, Hax0XJIeHHUE B Npupojae. Pu3nueckue u XMMHYECKUE CBOMCTBA MATrHUS
u Kanpuus. Baxkneilmme coeauHeHuss KaiblMs (OKCHI, THAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

AmoMmuHMiL: osiokeHue B [leproandeckoi cucTeMe XUMUYECKUX 3JIEMEHTOB
J. . MeHnneneeBa, CTpoeHHE aToMa, HAXOXKACHUE B npupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA amOMHUHUS. AM(DOTEpHBIE CBOMCTBA OKCHUJIA U THAPOKCHIA
ATIOMHUHUSL.

Kenezo: nonoxenue B [leproandeckor cucreMe XMMAYECKUX 3JIEMEHTOB /I,
N. MeHnneneeBa, CTpOCHHME aToMa, HaxOKIEeHHME B mpupone. Pusmyeckue u
XMMHUYECKHE CBOMCTBa kene3a. OKCuabl, TuApOKCUAbl U coiu xenes3a (I1) u xenesa
(IIT), wux cocraB, CBOHCTBA U TMOJyYCHHUE. XuUMUUecKuil IKCHEPUMEHM:
O3HAaKOMJIEHUE C 00pa3l[aMu METAJUIOB U CIUIABOB, X (PU3NYECKUMH CBOWCTBAMH,
U3YYEHUE PE3YyJIbTaTOB KOPPO3UM METALIOB  (BO3MOXHO  MCIOJIB30BAHME
BUJICOMATEPHATIOB), 0COOCHHOCTEN B3aUMOJICHCTBUS OKCHJA KaJbLUsl U HATPUS C
BOAOW (BO3MOYKHO MCHOJB30BAHUE BHUACOMATEPUATIOB), MCCIEAOBAaHUE CBOICTB
XKECTKOM BOABI, Ipolecca TOpeHus IKeie3a B KUACIOpoAe (BO3MOKHO
WCIIOJIb30BAaHUE BHUJICOMATEPUAIOB), TPU3HAKOB MPOTEKAHUS KAueCTBEHHBIX
peakIuii Ha WOHBI: MarHus, KaJbIus, aJloMUHUS, UHKA, xene3a (II) m xemnesa
(I11), memu (II), HaOMrOAECHUE W OMUCAHHUE MPOIECCOB OKpAIIMBAHUS IUJIAMEHU
MOHAMU HATpHs, Kalusl U KaiblUs (BOZMOXKHO MCIOJb30BaHUE BUEOMATEPUAIIOB),
uccienoBanue am@pOTEPHBIX CBONCTB THUAPOKCHIA AQIIOMUHHUS U THUIPOKCHIA
LMHKA, pEIIEHUE SKCIEPUMEHTAIIBHBIX 3aa4 M0 TeMe «BakHelmme MeTauibl U UxX
COETUHEHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemectBa u marepuanbl B NOBCEIHEBHOM XWU3HM 4YeJloBeKa. be3omacHoe
WCITOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObiTy. IlepBas momois npu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSIX.



XUMHYECKOE 3arps3HEHUE OKPYXKAIoIMmIeH cpeanl (MpeAesibHas JOMyCTHMast
KOHIIeHTparus Bemiects, ganee — [1/1K). Pons XxuMuu B penieHU# SKOIOTHUECKUX
npoOJieM.

Xumuueckuii IKCnepumMeHm:

M3y4yeHHe 00pa3lioB MaTEPUAIOB (CTEKIIO, CIUIABbI METAJIOB, MOJMMEPHbIC
MaTepuabl).

Mesicnpeomemmuunie céazu

Peanmnsanps MEXNpenMETHBIX CBSI3€M NPH HM3y4YEHUM XUMUHA B 9 Kiacce
OCYILECTBIISIETCSl 4YEpe3 MHCIIOJIb30BAHME KaK OOLIMX EeCTECTBEHHO-HAyYHBIX
HOHSTUN, TaK U MOHATUMN, SBISIOIIUXCS CUCTEMHBIMU JUIsI OTAEIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTecTBEHHO-HAay4YHbIE MOHITHS: HAy4YHbIM (DakT, TUIIOTE3a, 3aKOH,
TEOpus, aHalu3, CHUHTE3, Kilaccuukaius, TMNepUOJUIHOCTh, HaOIIOICHNUE,
HKCIEPUMEHT, MOJEIUPOBAHUE, HU3MEPEHHE, MOJEIb, SBJICHUE, MapHUKOBBIMI
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aTroM, O3JIEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIH]I,
U30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, DSJEKTPUUYECKUHA 3apsi, NPOBOJHHUKH,
MOJYIPOBOJHUKH, JTUDJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TeI0, OOBEM,
arperaTHoe COCTOSIHHE BEIIeCTBa, I'a3, pacTBOP, PACTBOPUMOCTD, KPUCTAIITMYECKAS
pemérka, CIulaBbl, (PU3UUYECKUE BEJIMUYMHBI, €IUHUIBI U3MEPEHUs, KOCMHYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunTes, AbixaHue, Ouochepa, IKOCUCTEMA, MUHEPAIbHbBIE
y10OpeHus, MUKPOIJIEMEHTBI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHbIE MOPOIbI, MOJE3HbIE
UCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHHS MPOrpaMMbl OCHOBHOTO  OOIIETO
o0pa3oBaHMs JOCTUTAIOTCS B XOJ€ OOYYeHHs] XMMHH B €IMHCTBE Y4YCOHOW H
BOCIIUTATEIbHON JESITEIbHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUMCKUMHU
COLIMOKYJIBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMU LEHHOCTSIMHU, HPHHITHIMA B
o0IIecTBE NpaBWIAMU M HOPMAaMM IIOBEIEHHUS M CIIOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALINN O0yYarOIIUXCSl.

JIMYHOCTHBIE ~ pe3ynbTaTbl  OTPAXAIOT  TOTOBHOCTh  OOYyYarolIUXCs
PYKOBOJICTBOBATbCSI CHUCTEMOM IO3UTHBHBIX LEHHOCTHBIX OpUEHTAUUMHd U
paciIMpeHue OnbITa ACSITEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) mnaTpHOTHYECKOr0 BOCHUTAHMA: IIEHHOCTHOTO  OTHOIIEHUS K
OTE€YECTBEHHOMY KYJbTYPHOMY, MCTOPUYECKOMY M HAYyYHOMY HAaCIIEIIHIO,
MOHMMAHUSl 3HAYEHUS] XUMHUYECKON HAyKHM B >KU3HH COBPEMEHHOIO OOINECTBA,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON MH(pOPMAIIMEN O TEPEIOBbIX JTOCTHKCHUSIX U
OTKPBITUSIX MUPOBOM M OTEUECTBEHHOM XMUMHH, 3aUHTEPECOBAHHOCTHA B HAYYHBIX
3HaHUAX 00 YCTPOICTBE MHUpa U OOIIECTBA; 2) IPAXKAAHCKOT0 BOCIIUTAHUS:

MPEJICTABJICHUS] O COLMAJIBHBIX HOPMax M MPAaBWIAX MEXKIMYHOCTHBIX
OTHOILIEHU B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Yy4EOHOUCCNEAOBATEIbCKOM,  TBOPYECKOM W JIPYTMX  BHJAX
JeSATEITbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM JAESITENbHOCTH MPHU
BBITIOJIHGHUM YYEOHBIX, TO3HABATENBHBIX 3a7a4, BBIMOJHEHUN XUMHUYECKUX
AKCIEPUMEHTOB, CO3JJaHUN YUYE€OHBIX MMPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aMMOIIOMOIIM B TIpoIlecce JTOM Yy4uyeOHOW JEeATEeIbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEJCHHE M IIOCTYIIKM CBOMX TOBApUIIEH C IO3ULIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS ITOCIEACTBUN MOCTYIKOB;
3) LEHHOCTM HAYYHOr0 TMO3HAHUA: MHUPOBO33PEHUECKUE MPEACTABICHUS O
BEIIECTBE W XMMHUYECKON PEAKIHNH, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO
Pa3BUTHUSI HAYKH M COCTABJIIOLIME OCHOBY JUIS NOHMMAaHWS CYLIHOCTH HAYYHOU
KapTUHBI MHpA, MPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS
MPUPOBI, B3aMMOCBS3SX YEJIOBEKAa C MPUPOJHON CpEeloi, O pPOJIM XHWMHUHU B
MMO3HAHUM ATHX 3aKOHOMEPHOCTEW; IO3HABATEJbHBIC MOTHBBI, HAIIPABJICHHbBIC Ha
MOJIYyYCHUE HOBBIX 3HAHMA TI0 XUMHUHU, HEOOXOAWMBbIC Mg OOBSICHCHUS
HaOJII0/IaeMbIX TPOLIECCOB U SIBIICHHWM, TO3HABaTelbHOW, WH(OPMAIIMOHHOW U
YUTATEIbCKOW KYJIBTYpPhl, B TOM YHCJE HABBIKOB CaMOCTOSATEIIBHOW pPabOThl C
y4eOHBIMU TEKCTaMH, CIPABOYHOM JHMTEPATypOH, JOCTYMHBIMH TEXHHUYECKUMHU
cpencTBaMu MH()OPMAITMOHHBIX TEXHOJIOTHI; MHTEpPEC K OOYYEHHUIO M MO3HAHMUIO,



J110003HATETBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOPa30BaHUIO, TPOEKTHOM
Y HCCIIE/IOBATENBCKOM ACATEIILHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH H
YPOBHs 00y4eHUsI B AajbHEHIIIEM;

4) ¢opmMupoBaHMs KYJbTYPbl 3A0POBbS: OCO3HAHHWE LIEHHOCTU XU3HH,
OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO, YCTAHOBKHM Ha 370pPOBBIM 00pa3
YKU3HH, OCO3HAHUE MOCIEICTBUI U HENPHUIATHE BPEAHBIX NPHUBBIYEK (YIOTPEOICHUS
aJIKOTOJISl, HAPKOTHUKOB, KYpEHHs), HEOOXOIWMOCTH COOJIIOJICHUSI TPaBUII
0e30MacHOCTH MPHU OOpallleHUH ¢ XUMUYECKUMH BEIIECTBAaMHU B OBITY U peaIbHOU
XKU3HHU;, 5) TPYAOBOI0 BOCIHUTAHUS: HHTEPEC K TMPAKTUYECKOMY H3YUYCHUIO
npodeccuii ¥ Tpyda pazIUYHOTO pOJA, YBAXKEHUE K TPyLy U pe3yiabTaTam
TPYJOBOH JEATEIBHOCTH, B TOM YHCJIE HAa OCHOBE IPUMEHEHUS MPEIMETHBIX
3HAHUM 1O XHMHH, OCO3HAaHHBIH BBIOOP HHIUBHUAYAJIBHOM TPACKTOPHUU
MPOJIOJKEHUS 00pa30BaHUsl ¢ YYETOM JMUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K
XUMWH, 00I111€CTBEHHBIX WHTEPECOB 151 noTpeOHOCTEH, YCIIEIIHOMN
NpOoPECCUOHANIBHON  JESATENIbBHOCTA W PAa3BUTHA  HEOOXOOUMBIX  YMEHUH,
TOTOBHOCTh aJalTUPOBAThCS B NMPOQECCHOHANBHON cpene; 6) IKO0JOrH4ecKoro
BOCIIUTAHMSA: DKOJIOTUYECKH IeJIeCO00pa3HOe OTHOIIEHUWE K NPUpOJIe Kak
VMCTOYHUKY KU3HU Ha 3eMJjie, OCHOBE €€ CyUIECTBOBAaHHUSA, MOHUMAHUE LEHHOCTH
3I0pOBOTO M Oe3omacHOTO oOpa3a »KW3HH, OTBETCTBEHHOE OTHOILICHHE K
COOCTBEHHOMY (U3UYECKOMY U TMCUXMYECKOMY 3/10pPOBbIO, OCO3HAHHE LIEHHOCTHU
co0ur0/1eHUs paBuil 0€3011aCHOrO TOBEEHUS IIPU padOTEe ¢ BELIECTBAMHU, a TaKXKe
B CUTYAaILUSAX, YTPOKAIOIMIMX 3JOPOBBIO M KU3HH JIIOJIEN; CIIOCOOHOCTU MPUMEHSTh
3HAHMS, MOJy4yaeMble MPU MU3YYEHUM XUMHH, JUJIS PEIICHHs 3a7ad, CBSI3AHHBIX C
OKpYXarUel NPUPOAHOM CpEAOM, [JIs IOBBIIMICHUS YPOBHS SKOJOTHYECKOU
KYJIBTYpPbI, OCO3HAHUS TJI00AJbHOTO XapaKTepa HKOJIOTUYECKUX MPOOJIeM U MyTei
WX pelIeHUs] MOCPEACTBOM METOJ0B XUMHH, SKOJIOTUYECKOTO MBIIIJIEHUS, YMEHHUS
PYKOBOJCTBOBATbCA WM B II03HABATEIbHOM, KOMMYHUKAaTUBHOW W COLMAJIBHOU
MPaKTHKE.

METAINIPEAMETHBIE PE3YJIBTATDHI

B cocraBe MeTanpeIMETHBIX pE3yJbTAaTOB BBIACISAIOT 3HAYMMbIE TS
dbopMupOBaHUSI MHUPOBO33pPEHHUSI OOIlICHAyYHbIC TOHATUSA (3aKOH, TEOpHs,
IOPUHLIMII, TUIIOTE3a, (PaKkT, CUCTEMa, IIPOLECC, SKCIIEPUMEHT U IPYroe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX IMpEAMETax M IO3BOJSIOT Ha
OCHOBE 3HAaHUM U3 ATUX MNPEIMETOB (POPMUPOBATH MPEICTABIECHUE O LIEJIOCTHOU
HAay4YHOM KapTUHE MUpPA, U YHUBEPCAJIbHbIE yueOHbIe NeHCTBUS (ITO3HABATENIbHbIE,
KOMMYHHMKAaTHBHbBIC, PETyJISITUBHBIE), KOTOphIEe oOecrneuuBaroT (opMHpOBaHHUE
TOTOBHOCTH K CaMOCTOSATEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOIl
NEeSATETbHOCTH.



ITo3naBaTe/IbHBbIEC YHUBEPCAIbHbIEC YUeOHbIe AeiicTBuA ba3oBble

JIOTHYeCKHe 1eHCTBHA:

YMEHHsI HCHOJIb30BAaTh IPUEMBI JIOTUYECKOTO MBILUIEHUS IIPU OCBOCHUH
3HAHUU: PacCKpbIBATH CMBICI XUMUYECKUX MOHATUH (BBLIEIATh UX XapaKTEPHbIC
IpU3HAKU, YCTAHABIMBATH B3aWMOCBS3b C JIPYTUMH IMOHATHSIMM), HCIIOIb30BATh
MOHSTUS JJI1 OOBSICHEHHUS OTJENbHBIX ()AaKTOB U SBICHUI, BEIOUpATh OCHOBAHUS U
KPUTEpUU 7S KIacCU(UKAIMM XMMHYECKUX BEIIECTB M XMMHUECKHUX PEaKluH,
YCTaHABIMBAaTh IPUYUHHO-CIIEACTBEHHbBIE CBS3M MEXIYy OOBEKTaMH H3y4YEHUS,
CTPOUTDH JIOTMUECKUE PACCYX ACHUs (MHIYyKTUBHBIE, NE€AYKTUBHbIE, IO aHAJIOTUN),
JIeTIaTh BBIBOJIBI M 3aKJIIOYEHHUSI; yMEHHE IPUMEHSATD B MPOLIECCE MO3HAHUS IIOHATHUSA
(mpeaMeTHblE MW METanpelIMETHBIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH,
UCIOJIb3YEMbIE B XUMHH, IPEOOPA30BBIBATH IIMPOKO INPUMEHSEMBIE B XUMHHU
MOJI€JIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA), XUMUYECKasi
dbopMyna W ypaBHEHHE XHWMHUYECKOW pEaKkUMH — TMpPU PEIIeHHH Y4eOHO-
ITO3HABATEIIBHBIX 337a4, C YYETOM ITHUX MOJEIBHBIX IPEICTABICHUN BBISABIATH U
XapaKTepU30BaTh CYLUIECTBEHHbIC MPU3HAKU U3YyYaeMbIX OOBEKTOB — XUMHUYECKUX
BEUIECTB U XUMHUYECKUX PEaKUUH, BBIABIATh 00IIKME 3aKOHOMEPHOCTH, IPUINHHO-
CJIEICTBEHHBIE CBSI3HM U POTUBOPEYMS B N3y4YAEMBIX IPOLECCAX U SABICHUSX.

ba3zoBble ucciaeaoBarebCKue 1eCTBUA:

YMEHHUE HCMOJIb30BaTh IOCTABJICHHBIC BOMPOCHlI B KAue€CTBE HHCTPYMEHTA
MO3HAHKUS, & TAK)KE B KaUe€CTBE OCHOBBI JIJIs1 (HOPMHUPOBAHUS TUTIOTE3BI 110 TTPOBEPKE
MPaBUJIBHOCTH  BBICKA3bIBAEMBIX  CYXKJEHUW; MpUOOpETEHHUE  OIbITa IO
IJIAHUPOBAHUIO, OPraHU3allMd M MPOBEJICHUI0 YYEHHUYECKHUX HSKCIEPHUMEHTOB,
yMEHHE HaOJ0JaTh 3a XOJOM Mpoliecca, CaAMOCTOATENIBHO MPOTHO3UPOBATH €r0
pe3yabTar, GopMyIupoBaTh 0000IIEHHS M BEIBOBI IO Pe3yJIbTaTaM IMPOBEAEHHOTO
OTIBITA, UCCIICIOBAHUS, COCTABIIATH OTUYET O MPOJICTaHHOM padoTe.

Pabora ¢ nundopmanmueii:

yMEHHUE BBIOMpATh, AaHAJU3UPOBATh U MHTEPHPETHUPOBATH HUHPOpPMALIUIO
pa3TUYHBIX BUJOB U (HOPM TIPE/ICTABICHHUS, MMOTYYAEMYIO U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIOMYJIIpHAs ~JIUTEpaTypa XUMHYECKOTO COJIEpKaHHs, CIPaBOYHBIC
nocobusi, pecypcbl MHTepHETa), KPUTHUYECKU OILEHHBATH MPOTUBOPEUUBYIO M
HEJIOCTOBEPHYIO HH(POPMAIHUIO;

yMEHUE MPUMEHSATh Pa3IMYHbIE METOJbI M 3alpOChl MPHU MOUCKE U OTOOpE
uH(OpPMAIlMU M COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJUMBIX JUISI BBITTOJTHCHHUS
y4eOHBIX U TI03HABATEIBHBIX 33J1a4 OMPEACIEHHOTO THIA, MPUOOPETEHUE OIbITa B
0o0JaCTH  UCMOJIb30BaHUS  MH(POPMAITMOHHO-KOMMYHHKATUBHBIX ~ TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYPO aKTUBHOT'O MCIIOJIb30BAHUS PA3JIMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BBIOMPATh ONTUMAIBHYIO (OpMY Mpe/CcTaBIeHUs UH(OPMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a/ladyd  HECIOKHBIMU CXEMaMH, JharpaMMaMH,



apyrumu  popmamu Tpadukd W WX KOMOWHAIIMSMH, yMEHHE WCIOJIb30BaTh M
aHaIM3UpOBaTh B Ipollecce Y4eOHOW M HCCIENOBATENbCKON JI€ATETbHOCTH
MH(OPMAIUIO O BIMUSIHUM MPOMBIIIJIEHHOCTH, CEJIBCKOTO X035HUCTBA U TpaHCIOPTa
Ha COCTOSIHUE OKPY’KaIOIIEe MPUPOTHOM CPEbI.

KoMMyHUKAaTHBHBIC YHMBEPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

YMEHHS 3a/laBaTh BOMNpPOCHl (B XoAe Auanora U (WId) JTUCKYCCHHU) TIO
CyLIECTBY  oOcyxkmaemMoil  Tembl, (OPMYIUPOBAThH CBOM  MPEIJIOKECHUS
OTHOCHUTEJIBHO BBINIOJIHEHUSI MPEIJIOKEHHON 3aJaud; YMEHHUS MPEICTaBISTh
MOJIyYCHHBIE  pPEe3yJbTaThl IMO3HABATEIbHOW JIEATEIBHOCTH B  YCTHBIX H
NUCbMEHHBIX ~ TEKCTaX; JIeJaTh MPE3CHTAUUI0 PE3YJIbTATOB  BBINOJIHEHUS
XUMHUYECKOTO AKCIepuMEeHTa (J1abopaTopHOro OMbITa, J1a0OpaTOpHOM padOTHI MO
UCCIICTOBAaHUIO CBOMCTB BEIIECTB, YYEOHOrO TMPOEKTA); yMEHUS Y4eOHOro
COTPYIHUYECTBA CO CBEPCTHHKAMU B COBMECTHOW MO3HABATEIBHOM U
UCCJIEIOBATENLCKONW JIEATEIbHOCTH TPH PEIICHUH BO3HUKAIOMIMX MpoOJieM Ha
OCHOBE yu€Ta OOIIUX MHTEPECOB W COIJIACOBaHUS MO3UIUHN (00CyxaeHHsl, 0OMEH
MHEHHUSIMH, «MO3TOBBI€ IITYPMbI», KOOPAWHAIMSA COBMECTHBIX JEHCTBUH,
OMpeieSICHUE KPUTEPHUEB IO OIIEHKE KauyeCTBa BHITIOJIHEHHOW paOOThI U IPYTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSITEJIbHO OMPENEHATh LENH AEATEIbHOCTH, [UIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIMPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
JeATEIbHOCTD, BBIOMpaTh Hanbosee 3P(HEeKTUBHBIE CIOCOOBI PEIICHUS YUYEOHBIX U
MO3HABATEJIbHBIX 3374, CAMOCTOSITENBHO COCTaBIISATh WM KOPPEKTUPOBATH
MPEUVIOKEHHBIA AJITOPUTM  JICMCTBUM TIPU  BBINOJIHEHUU 3aJaHUN € Y4ETOM
MOJIYYCHHUS] HOBBIX 3HAHUW 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEaKIHUSX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pe3yibTaTa 3asBICHHOW IEJIH, YMEHHE
MCIIOJI30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HNPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX pe3yNbTaTOB IO OCBOCHHMIO 0053aTE€IbHOTO
COJIep>KaHMs, YCTAHOBJIEHHOTO JaHHOW (enepanbHO pabouell Mmporpammoi,
BBIJICJISIFOT: OCBOEHHBIE OOYYaIOIIMMHCS HAy4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI
JNeWCTBUH, crnenuduueckue Uil  TNPEeIMETHOM 00J1acTH  «XHUMHS», BHJIBI
JNEATEIBHOCTH MO  MOJYy4YEHUIO HOBOTO 3HAHUA, €ro  HWHTEpHpETaluu,
npeoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.

K xoniy o0yuenus B 8 kiacce npeMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

*  PpAacKpbIBaTh CMBICI OCHOBHBIX XMUMHWYECKHX IIOHATHH: aTOM, MOJIEKYJIa,
XUMHYECKUN JJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,



MaccoBas 10J1s1 XUMUYECKOTO 3JIEMEHTA B COEIMHEHUH, MOJISIPHBIA O0BEM,
OKCHJI, KHCIIOTa, OCHOBAaHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHHS, XUMHUUYECKas peakius, KiaccuuKanus peakuuid: peakiuu
COCJIMHEHHUS, PEaKUUH PAa3JOKEHUs, PEaKUHH 3aMElICHHs, pEeaKHU
oOMeHa, 9K30- U SHAOTEPMHUYECKUE PEaKINH, TETUIOBOM 3 (deKT peakiu,
AIpO aToMa, JJIEKTPOHHBIM CIIOM aromMa, aroMHas OpOuTalb, paaNycC
aToMa, XUMHUYECKasl CBS3b, MOJSIPHAs U HEMOJSpPHAs KOBAJICHTHAs CBS3b,
WOHHAs CBA3b, MOH, KaTHOH, aHWOH, PACTBOp, MaccoBas J0Ji1 BEIIECTBa
(IpolieHTHAs! KOHIIEHTPAIlUs) B PaCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHH U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BELIECTB U UX MPEBPAIICHUI;
UCIIONIb30BaTh XHUMHUYECKYI0 CHMBOJHKY [UJISI COCTaBieHUS (HOpMyI
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

OTIPEJENISATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKWUCIEHUS  BJEMEHTOB B  OWHApHBIX  COEAUHEHUSX,
NPUHAIJIEKHOCTh BEIIECTB K OMNPENEIEHHOMY KIIACCy COEIMHEHHUH 10
dbopmynam, BHUJ XUMHUYECKOM CBA3M (KOBAJICHTHAass U HWOHHAs) B
HEOPTraHUYECKUX COCUHEHUSX;

packpbiBaTh cmbica Ilepuonnueckoro 3akona J[. M. Menneneesa:
JEMOHCTPUPOBATh IIOHUMAaHHUE TEPUOAUYECKON 3aBUCUMOCTH CBOMICTB
XUMHUYECKUX AJIEMEHTOB OT MX MoyioxkeHus B Ilepuonumueckoit cucreme,
3aKOHOB  COXpPAaHEHUs  MacChl  BEIIECTB, IOCTOSHCTBA  COCTaBa,
aTOMHOMOJIEKYJISIPHOTO YYEHUS, 3aKOHa ABOTapo;

OMHUCBHIBATh M XapakTepu3oBaTh TaONMuHyro Gopmy Ilepuogndeckoi
CUCTEMBbl XMMHMYECKHMX OJJIEMEHTOB: pa3jauyaTh [MOHATHS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «mnodounas noarpynna (b-rpymnmna)y, maneie u
OOJpIIME TEPUOJbl, COOTHOCHUTh OOO3HAYEHHUS, KOTOPbIE HMEIOTCA B
tabmune «llepuoauueckass cuctemMa XumMudeckux osyemeHToB [[. U.
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsij s/pa, 00IIee YUCIIO IIEKTPOHOB
U pacnpeeieHre UX Mo 3JEKTPOHHBIM CII0SIM);

KJIacCU(PUIIMPOBATh XUMHUUYECKHE AJIIEMEHTHI, HEOPTAaHUUYECKHE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YUCIy W COCTaBy YYAaCTBYIOIIUX B PEAKIUU
BEILECTB, MO TEIIOBOMY 3D PeKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKAasi ONMUCAHUE MPUMEPAMU MOJIEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIIUX XUMUYECKUX PEAKLINN;



IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT X Ka4E€CTBEHHOIO
COCTaBa, BO3MOXHOCTM TMPOTEKAHUS XUMHUYECKHUX IMPEBpAILLCHUI B
Pa3IMYHBIX YCIIOBHUSIX;

BBIYUCIIATh OTHOCUTEIIBHYIO MOJIEKYJSIDHYI0O W MOJSPHYKO  MAacCChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrOo »JJIeMEeHTa 10 (dopmyse
COEIMHEHMS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, ITPOBOAUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON PEAKIUU;

PUMEHSATH OCHOBHBIE OTIEPAIIMU MBICTUTEIHLHON NEATeIPHOCTH — aHAJIN3
W CUHTE3, CpaBHEHHE, O00OOIIEHWE, CHUCTEeMAaTH3alluio0, KIacCU(UKAITUIO,
BBISIBJICHHE TPUYMHHO-CICACTBEHHBIX CBSI3€ — JUIsI M3YYCHHsI CBOMCTB
BEIICCTB M XWMHUYECKUX pEaKIUd, ECTECTBCHHO-HAyYHBIC METOIbI
MO3HaHWS — HAOIIOJeHNE, M3MEpPEHHE, MOJCIMPOBAHUE, SKCIICPUMEHT
(peasibHBIN U MBICIICHHBIN );

ClIeloBaTh  NpaBWaM  MOJb30BAaHUA  XUMHUYECKOM  MOCYyAOH U
7a00paTOPHBIM  O0OPYJOBAaHMEM, a TakXKe IMpaBWwiIaM OOpalieHus: C
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSAMH 110 BBITIOJIHCHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOUpPAHHIO
ra3oo0pa3HbIX BeEIIeCTB (BOAOpOJa M KHUCJIOPOJAA), MPUTOTOBICHHUIO
pPacTBOPOB C OMNPEIEIEHHON MACCOBOM JIOJEHW PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh M TPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTBHI IO
pacro3HaBaHUIO PACTBOPOB HIEIOYEH U KUCIOT C MOMOIIbIO HHIUKATOPOB
(;makmyc, heHondTanent, METUIOPAHXK U APYTHE).

K koHiy oOyueHus B 9 ki1acce npeaMeTHbie pe3ysbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

pPacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKUX TOHSATHUWA: XHUMHUYECKUM
AJIIEMEHT, aTOM, MOJEKyJla, WOH, KaTMOH, aHWUOH, NPOCTOE BELIECTBO,
CIIOKHO€ BEIIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTb, CTENEHb
OKHCIIEHUS, XUMHUYECKasl peaKlls, XUMUYecKasi CBA3b, TEIIOBOU 3PdeKT
peakuuu, MOJb, MOJSIPHBI  O00BEM,  pacTBOp,  DJIEKTPOJIMTHI,
HEAJIEKTPOJUTHI, JJIEKTPOJIMTHYECKAs TUCCOLMAIMsS, PEAKIHH HOHHOIO
oOMeHa, KaTalu3aTop, XHMHYECKOE paBHOBecue, oOOpaTUMble H
HeoOpaTUMbIe pEaKUUd, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIC pPEaKIUH,
OKHUCJIUTENIb,  BOCCTAHOBHUTENb,  OKUCIEHHE W  BOCCTAaHOBJICHHE,
ajutoTponusi, aMm()OTepHOCTh, XUMHUYECKasl CBS3b (KOBAJEHTHAs, MOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKas pemérka, KOppo3us METaJlIOoB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM pEakUud, NPeIeSbHO I0ImyCcTHUMas
koHueHTpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHH U
MPUMEHSITH 3TU NOHATHUS MPU OMKUCAHUY BELIECTB U UX MPEBPAILICHUI;



UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHHS (HOPMYT
BEILIECTB ¥ YPABHEHUI XMMHUYECKUX PEAKIIUM;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PA3IUYHOTO COCTaBa, MPUHAICKHOCTh BEIIECTB K
ONpeNeéHHOMY KJacCy CO€IMHEHUU 1o ¢dopmysaM, BHUA XHUMHUYECKOU
CBSI3U (KOBaJICHTHAs, WOHHAS, METaJUIMYEeCKas) B HEOPraHUYECKHUX
COCIMHCHUSX, 3apsii MOHA M0 XUMUYECKON (GopMylie, XapaKkTep Cpelbl B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX COECAMHEHUM, THUIl KPUCTAJUIMYECKON
PELIETKN KOHKPETHOT'O BEILIECTBA;

packpeiBath cmbich llepmogmueckoro 3akona J[. W. Menneneera u
JEMOHCTPUPOBATh €ro IOHHWMAaHHWE: OINUCHIBAaTh W XapaKTepHU30BaATh
Tabnuunyto Gopmy Ilepuoanueckoil cUCTEMbl XMMHUYECKHX 3JIEMEHTOB:
pasnuyaTh TOHATHS «TJaBHas moArpymma (A-Tpynma)y U «moOodyHas
noarpynna (b-rpynmna)», wmanbsie u OodbIIME MEPUOABI, COOTHOCHUTH
0003HaueHUsl, KOTOpbIE HMEIOTCSA B TNEPUOJUYECKON Tabnuie, C
YUCJIOBBIMU  XApAaKTEPUCTUKAMHU  CTPOEHHUS  aTOMOB  XMMHUYECKHUX
AJIEMEHTOB (COCTaB W 3aps] sjapa, OOIIee YHUCIO0 DHJIEKTPOHOB U
pacrpefieieHue HMX MO0 JJICKTPOHHBIM CJOSIM), OOBSICHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB JJIEMEHTOB U UX COCIMHEHUN B
npeaenax MaJblX NEPUOJOB U IIaBHBIX MOATPYMI C YUETOM CTPOEHUS HX
aTOMOB;

KJIacCU(PUIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YMCIy UM COCTAaBY YYACTBYIOIIMX B PEAKIUU
BEILIECTB, MO TEIIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEIEHEN OKHUCIICHUs
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIU(PUUECKHE XUMHYECKUE
CBOMCTBAa NPOCTBIX M CJOXKHBIX BEIIECTB, MOATBEPXKIAsl OMKHCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHX
XAMHUYECKUX PEaKIUN;

COCTaBIISITb YPABHEHUS DJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCJIOT,
LIEJI0YEN U COJIEU, MOJIHBIE U COKPAILLEHHBIE YPABHEHHUS PEAKLIUM HOHHOTO
oOMeHa, ypaBHEHMS peakiui, MOATBEPKIAAIOMNUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXy BEIIECTBAMH PA3IUYHBIX KJIACCOB,;

pPacKpbIBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHA
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOEHUS,
BO3MOXKHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBPAlICHUN B Pa3TUYHBIX
YCJIOBUSIX;



BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJISIPHYIO W  MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »JJIEeMEHTa 1o (dopMmyIie
COCTMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MMPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

cOOMIOMaTh  TMpaBWia  TOJIB30BAHHMS ~ XUMHUYECKOW  TMOCYIOM |
7a00paToOpHBIM  OOOPYJIOBAaHMEM, a TaKXe IpaBWia OOpallleHUs C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSAMH 110 BBITIOJIHCHUIO
7a00paTOPHBIX XHMHYECKAX OIBITOB TIO TOJYyYEHUI0O U COOMpPaHHUIO
ra3000pa3HbBIX BEIIECTB (aAMMHaKa M YTICKUCIIOTO ra3a);

MPOBOJUTh  PEAKIMH, TOATBEPKIAIOIMINE  KAYeCTBCHHBIH  COCTaB
Pa3IMYHBIX BEIISCTB: PACTO3HABATH OIMBITHBIM MyTEM XJIOPHI-, OpOMUI-,
uoaua-, KapOoHat-, ¢ocdar-, cwiIMKar-, cyiabdar-, THIPOKCHUI-HOHBI,
KaTHOHBI aMMOHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSATHh OCHOBHBIC OTIEPAIMH MBICTUTEIIBHON JEATCILHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMATHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICACTBEHHBIX CBS3€M — IS M3Y4YCHHUS CBOMCTB BEIIECTB H
XUMUYECKAX PEaKIHUH, €CTeCTBCHHO-HAYYHBIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHNEe, MOJCIMPOBAaHNE, SKCIEPUMEHT (peaabHbIM U
MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosnyecTBo yacos
Ne HaumenoBanue pa3jieioB U dyeKkTpoHHBbIE (LM POBbLIE)
n/n TeM MPOrpaMMBbl KOHTPOJIbHBIE IPAKTHYECKHE o0pa3oBaTe/ibHbIE PeCypPChI
Bcero padoThI padoThI
Pa3znea 1. [llepBoHavaibHble XUMHYECKHE TIOHATHUSA
XuMust — BakHast 00J1aCTh
€CTCCTBO3HAHUA U Bubimoreka L[OK
11 [PAKTHYECKOM JEATEIBHOCTH 3 2 https://m.edsoo.ru/7f41837¢
YyeJoBeKa
BemecTBa 1 xumMuueckue bu6mmoreka [JOK
12 peakuuu 15 1 https://m.edsoo.ru/7f41837¢c
Uroro no pazneny 20
Pa3nes 2. Bakneiimme npeacTaBuTe/ Il HCOPraHHYECKHUX BelIECTB
Bo3znyx. Kucnopon. [loustue bubnuotexa [JOK
2.1 00 okcugax 6 1 https://m.edsoo.ru/7f41837¢c
Bonopoa.Ilonsitue o kucnorax bubmuorexa [JOK
22 U COJISIX 8 1 https://m.edsoo.ru/7f41837c
Boga. PactBopsl. [lonsitue 06 bu6mmoreka [JOK
23 OCHOBaHUAX S 1 1 https://m.edsoo.ru/7f41837c
OcHoOBHBIE KJIaCChI bubmuorexa [JOK
24 HEOPraHWYECKUX COCTUHEHUN 11 1 1 https://m.edsoo.ru/7f41837c
Hroro no pazneny 30




Paznen 3. Ilepuoanuecknii 3axoH u [lepuognueckas cucrema xummuueckux 3jemMeHToB /I. U. MenneneeBa. CTpoeHne aToMoOB.

Xumuueckasi cBsi3b. OKHCIUTEILHO-BOCCTAHOBHTEIbHbIE peaknuun

[Tepuonnueckuii 3aKOH U
[Tepuonnueckas cucrema Bu6moreka [JOK
3.1 XUMUYECKUX dyieMenToB J1. 1. 7 https://m.edsoo.ru/7f41837¢c
MenaeneeBa. CtpoeHue aToma
Xumuueckas CBSI3b.
bubmuoreka [JOK
3.2 OKucHTENLHO- 8 1 https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIbHBIC PEAKITUU
bubmuorexa [JOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837¢c
bubmuoreka [JOK
PesepsHoe Bpemst 3 https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB
IO TPOTPAMME 68 4




9 KIIACC

Kosnun4yectBo 4yacos DJIEeKTPOHHbIE
(undposbie)
Ne HanmeHnoBaHMe pa3aeioB U TeM o0pasoBaTe/ibHbIe
n/n NPOrpamMMbl pecypchl
KOHTPOJIbHbIC | NPAKTHYeCKHe
BCero
padoTshI padoThI
Pa3nes 1. BemecTBo U XuMH4yecKkue peakiun
IToBTOpenue u yriryOneHne 3HaHUH OCHOBHBIX bubnuoreka [IOK
11 paszenoB Kypca 8 kiacca 5 1 https://m.edsoo.ru/7f41a636
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX bubnuoreka [IOK
12 peakuuii 4 https://m.edsoo.ru/7f41a636
DNEeKTPOUTHYECKAs TUCCOLUALIHS. bubnmoreka [JOK
1.3 XUMHUUYECKUE PEAKIIMM B PACTBOpaX 8 1 1 https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemerayibl 1 HX cOeIMHEHUS
OO6m1ast XapakTepruCTUKa XUMUYECKHIX bubmuoreka [IOK
21 anemeHTOB VIIA-rpymmsl. ['anoreHst 4 1 https://m.edsoo.ru/7f41a636
OO61as xapakTeprUCTHKa XUMUYECKUX
%) anemenToB VIA-rpymmer. Cepa u eé 6 bubmorexa TIOK
COCIMHEHNUS https://m.edsoo.ru/7f41a636
OO1m1ast xapakTepUCTHKA XUMUYECKHX
2.3 aneMeHTOB VA-rpymmbl. A30T, pocdop u ux 7 1 bubmorexa TIOK
COCTMHEHHS https://m.edsoo.ru/7f41a636




OO01mmas xapakTepuCcTHKa XUMUIECKUX

24 snementoB [VA-rpynmbl. Yriepon u kpeMHui 8 bubmorexa LIOK
} HX COEIHHEHHS https://m.edsoo.ru/7f41a636
Hroro no pazneny 25
Pa3zpen 3. MeTa/uibl M HX COeTUHEHU S
. bubnunoreka LIOK
3.1 OOrye CBOHCTBA METAILIOB 4 https://m.edsoo.ru/7f41a636
5 bubnunoreka LIOK
3.2 BaxkHelne MeTaibl 1 UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a636
Uroro no pazneny 20
Pasnen 4. Xumus u okpy:xaiomas cpeaa
bu6nunorexa LIOK
4.1 BemecTBa 1 maTepuaibl B )KU3HU YEIOBEKA 3 https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
bubmmoteka IIOK
PesepBHoe Bpems 3 https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 110 68

ITPOI'PAMME




IHOYPOYHOE IIVTAHUPOBAHUME

8 KUIIACC
KounuecTBO 4acoB DJIeKTPOHHbIE
Ne mudposbIe
o/ Tema ypoka o0pa3oBaTtejibHbIE
BCEro KOHTPOJIbHbIE | TNPaKTHYecKHe pecypent
padoThI padoThI
[Ipenmer xumuun. Ponp XuMuu B KU3HU bubnunoreka LIOK
1 yeJioBeka. Tejia U BemecTna 1 https://m.edsoo.ru/ff0d210c
bu6nmorexa LIOK
2 TTousTie 0 MeTOAaX MMO3HAHUS B XUMHU 1 https:/m.edsoo.ru/ff0d227e
[TpakTiueckas pabota Ne 1 «IIpaBuna paGoTsl B
3 1abOpaTOpUK M MPUEMBI OOPAIIEHHUS C 1 1 bubmmorexa LIOK
TaBOPATOPHEIM 0GOPYIOBAHHEM https://m.edsoo.ru/ff0d23dc
Yucteie BemecTBa U cMecu. CIocoObl bu6nunorexa LIOK
4 paszeleHus cMecen 1 https://m.edsoo.ru/ff0d26ca
[Tpaktuueckas padota Ne 2 «Pa3nenenne
5 cMmeceii (Ha pUMeEpPe OUMCTKH TIOBAPEHHON 1 1 brbmiotexa LIOK
com)» https://m.edsoo.ru/ff0d28c8
but6mmorekxa [IOK
6 ATOMbI M MOJIEKYJIBI 1 https://m.edsoo.ru/ff0d2a6c¢c
; XUMHUYECKUE JIEMEHTHI. 3HAKU (CUMBOJIBI) | bubnmoreka [JOK

XUMHUYCCKUX OJICMCHTOB

https://m.edsoo.ru/ff0d2be8




bubnunoreka LIOK

8 IIpocTsie 1 CIIOXHEIC BEIECTEA https://m.edsoo.ru/ff0d2a6c
bu6nmoreka [IOK

? ATOMHO-MOJICKYIAPHOC yHCHHE https://m.edsoo.ru/ff0d2d50

10 3aKOH ITOCTOSIHCTBA COCTABA BEILIECTB. bubnunorexa LIOK
Xumuueckast popmynia. BaneHTHOCTh aTOMOB https://m.edsoo.ru/ff0d2eae
XUMUYECKUX IJIEMEHTOB
OtHocuTeNbHAs aTOMHAs Macca. bubmuorexa [JOK

1 OtHOocuTenbHAS MOJIEKYJISIPHAsI Macca https://m.edsoo.ru/ff0d323c
MaccoBas 105151 XMMHUYECKOTO JIEMEHTA B bubnnoreka [JOK

12 COCIMHCHUH https://m.edsoo.ru/ff0d350c
Komunuectso BemecrBa. Monbs. MoisipHas bubnnorexa [HJOK

13 macca https://m.edsoo.ru/ff0d5230
du3znyeckrue U XUMHUUECKHUE SBICHUS. bu6mmoreka [JOK

14 XuMudeckasi peaknus https://m.edsoo.ru/ff0d37fa
[Ipu3Haku U ycnoBusi MPOTEKAHUS XUMUYECKUX bubnmnoreka [JOK

15 peakuui https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHHUsI MacChl BEUIECTB. bubnmnoreka [JOK

16 XUMUYECKUE YPABHCHUS https://m.edsoo.ru/ff0d3b88
Beruucnenus koaudecTBa, Macchl BEIIECTBA I10 bu6mmorexa [IOK

17 YPaBHEHUSAM XUMUYECKUX PEAKINNA https://m.edsoo.ru/ff0d5708
Krnaccudukanusa XuMHUeCKUX peakiui

18 (coeuHEHMsI, pa3lIOKEHHs, 3aAMEIIIEHUS, bu6miorexa [IOK
o6MeHa) https://m.edsoo.ru/ff0d3f34
M. B. JIOMOHOCOB — y4€HBIMIHIUKIONEINUCT.

19 O060011IeHrEe U CUCTEMAaTH3allis 3HAHUH bubmorexa [IOK

https://m.edsoo.ru/ff0d40c4




Kontponbras pabora Nel mo teme «Bermectpa bubnuorexa [JOK
20 A XUMHYECKUE pEAKLIUN» https://m.edsoo.ru/ff0d4290
Boznyx — cmech razos. CocraB Bo3ayxa.
21 Kucnopon — sneMeHT ¥ mpocToe BEMIECTBO. Bubmzorexa LIOK
https://m.edsoo.ru/ff0d448e
O3zoH
22 du3nvecKkue U XUMUYECKHE CBOMCTBA bu6mmoreka [JOK
KHCJIOpoJia (peaKIuy OKUCICHUS, TOPEHUE). https://m.edsoo.ru/ff0d4614
[TonsTue 06 okcumax
CriocoObl MostydeHus: KUCI0po/ia B
23 1a60paTOPUH ¥ MPOMBIILIEHHOCTH. bubnuorexa IOK
https://m.edsoo.ru/ff0d497a
[IpumeHeHne kucnopoaa
TennoBoii 3¢ (hekT XuMHUIeCcKOl peakiuu,
24 HOHATUE O TEPMOXUMHYECKOM YPABHEHUH, Bubnmorexa IIOK
3K30- 1 SHIOTEPMITIECKIX PEAKIIHIX https://m.edsoo.ru/ff0d4790
Tomnuso (HedTh, yroiab U MeTaH). 3arpsi3HeHHe
5 BO3/IyXa, CIIOCOOBI €T0 IPEAOTBPAIEH S bubmorexa IIOK
https://m.edsoo.ru/ff0d4c4a
[TpakTuyeckas padora Ne 3 o Teme
26 «ITonyuenue 1 cobupanue KMCIOPOIa, Brbmmorexa LIOK
W3ydeH e Er0 CBOMCTEY https://m.edsoo.ru/ff0d4aec?2
Bonopoa — anemMeHT u mpocToe BElecTBO. bubnuorexa [JOK
27 Haxoxzaenue B mpupoe https://m.edsoo.ru/ff0d4dd0
dusndecKknue 1 XUMHUYECKHE CBOMCTBA bu6mmorekxa [IOK
28 Bosiopoaa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuoreka [JOK
29 [ToHsiTHE O KHUCIIOTAX U COMSAX

https://m.edsoo.ru/ff0d50d2




Crioco0bI TToTy4eHHsT BOAOPO/1a B TabOpaTOpun

bu6mmoreka [IOK

30 https:/m.edsoo.ru/ff0d4dd0
[Ipaktuyeckas padora Ne 4 o Teme
31 «[Tonmyuenune u cobupanue BOIOPO/Ia, bubuorexa TIOK
H3yUEHNUE €r0 CBOICTBY https://m.edsoo.ru/ff0d4f42
. . bu6mmoreka [JOK
32 Mounsipabiii 00BEM Tra30B. 3akoH ABOTaapo https://m.edsoo.ru/ff0d542e
33 Brruncnenus 00bEMa, KOJTMYECTBa BEIIECTBA bubmmoreka [JOK
rasa I10 €ro U3BECTHOMY KOJIMYECTBY BEIECTBA https://m.edsoo.ru/ff0d55a0
Wik 00bEMY
Beruncienust 00bEMOB ra3oB 10 YpaBHEHHUIO
34 pEeaKIMy Ha OCHOBE 3aKOHA 00BEMHBIX bu6morexa [HOK
OTHOIICHHIL T230B https://m.edsoo.ru/ff0d5708
. bubmmorexa LIOK
35 dusnuecKkue U XMMUYECKHEe CBOUCTBA BObI https://m.edsoo.ru/ff0d587a
5 bu6mmoreka [IOK
36 CocraB ocHoBaHuil. [ToHsTHE 00 MHIMKATOPAX https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacblenHsle u
37 HEHACHIIICHHbIE PACTBOPHI. MaccoBast 10J1st bubnuorexa TIOK
BEIECTBA B PACTBOPE https://m.edsoo.ru/ff0d5b40
[IpakTuueckas pabora Ne 5 o Teme
38 «IIpUroToBIEHNE PACTBOPOB C ONPEAEIEHHOM brbsmorexa LIOK
MacCOBOH JI0JIel pacTBOPEHHOTO BEIIECTBA https://m.edsoo.ru/ff0d Seba
KonTponbnas padorta Ne2 o teme bubnnorexka [JOK
39 «Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: coCTaB, KiIacCUpUKAIU, bu6mmorexa [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e




[TonydyeHue 1 XuMHYECKHUE CBOIMCTBA

41 KUCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmuorexa TIOK
OKCHJIOB https://m.edsoo.ru/ff0d664e
OcHoBaHHUS: COCTaB, KJIacCU(DUKAIIHS, bubmmoreka [JOK

42 HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[TonydyeHue 1 XuMHYECKHUE CBOICTBA bubmuorexa [JOK

43 OCHOBaHMI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, Kimaccudukanms, bu6mmoreka [IOK

a4 HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

. bu6mmoreka [IOK

45 [TonmydyeHnue 1 XUMHYECKHUE CBOMCTBA KUCIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeqHue): HOMEHKIATYpa, CIIOCOObI bubnnoreka [JOK

46 MIOJIyYEHUS, XMMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
ITpakTruyeckas pabora Ne 6. Pemenue
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TeEME Bu6miorexa [JOK

47 «OCHOBHBIE KJIaCChl HEOPTaHUUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUI»

I'enetnyeckas  CBA3L  MEXAY  KIAcCaMHU bubnuoreka [IOK
48 HEOPraHUYECKUX COCAUHEHUI https://m.edsoo.ru/00ad9a50
. bu6mmorexa [IOK

49 O060011eHre U cucTeMaTu3alys 3HaHU! https://m.edsoo.ru/00ad9ch?
KontponbHas padora Ne3 o reme "OCHOBHBIE bubnuoreka [IOK

50 KJIACChl HEOPTAaHUUYECKNUX COEAMHEHUN" https://m.edsoo.ru/00ad9ela
[lepBbie NOMBITKU KJIaCCUPUKATUN

51 XUMHYECKUX 2JIeMeHTOB. [ToHsTHE O Ipymax bu6miorexa [OK

CXOOHBIX 3JIEMECHTOB

https://m.edsoo.ru/00ad9ffa




[Tepuonnueckuii 3akoH u [leprnonnueckas

bubmuoreka [JOK

52 cHCTeMa XUMHU4YeCKuX anemMeHToB /. 1.
https://m.edsoo.ru/00ada52c
MenpeneeBa
bubmuorexa [JOK
53 1leprop1, rpyNIEL, NOPyIIILI https://m.edsoo.ru/00ada52c
Ctpoenne atomoB. CocTaB aTOMHBIX SIIED. bubmuorexa [JOK
54 H3otornsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0Y€K aTOMOB
55 snemenTtoB Ilepuoauueckoii cucremsr J1. U. brbmmorexa LIOK
https://m.edsoo.ru/00ada6bc
Menpeneena
56 XapakTepruCcTHKAa XUMUYECKOTO 3JIEMEHTA 10 bubnuorexa [JOK
ero nosuoxeHuro B [lepuoguueckoit cucreme https://m.edsoo.ru/00ada824
. . MenneneeBa
3nauenue [lepuognyeckoro 3akoHa st
57 pa3BuTHs HayKu U npaktuku. . 1. brbmiorexa LIOK
. https://m.edsoo.ru/00ada96e
MeHneneeB — y4€HbIN, IEAAror U rpakIaHuH
DIEKTPOOTPULIATETLHOCTh ATOMOB XUMHUYECKHUX bubnmnorexa [JOK
58 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka IIOK
59 HomHHas XuMIIeckas CBA3h https://m.edsoo.ru/00adac34
bu6nunorexa LIOK
60 KoBasieHTHas1 monsipHas XMMUYECKas CBA3b https://m.edsoo.ru/00adaab8
bubnunotexa LIOK
61 KoBasieHTHas1 HEMoOsIpHAs XUMUYECKas CBSI3b https://m.edsoo.ru/00adaab9
bu6nunorexa LIOK
62 Crenens oxucnenns https://m.edsoo.ru/00adae28
but6mmoreka [IOK
63 OKHUCIHUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIMU

https://m.edsoo.ru/00adb076




but6mmoreka [IOK
64 OKHUCIUTENN U BOCCTAHOBUTEIU 1 https://m.edsoo.ru/00adb076
Kontposbnast pabora Ned no teme «CtpoeHue bubmuorexa [JOK
65 aroMa. XHUMHYECKasl CBSI3b)» 1 1 https://m.edsoo.ru/00adb486
PesepBublit ypok. O6o0mIeHNE U bu6mmotexa [JOK
66 CUCTEMAaTHU3alMs 3HAHU N 1 https://m.edsoo.ru/00adb33c
PesepBublit ypok. O6o0mIeHNE U Bbu6mmotexa [JOK
67 CUCTEMAaTU3alMs 3HAHU N 1 https://m.edsoo.ru/00ad9cb2
PesepBublit ypok. O60011eHNE U bu6nmorexa LIOK
68 CHCTEMAaTU3alusl 3HaHUH 1 https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB 110 68 4 6
IMPOI'PAMME
9 KJIACC
KoumnuectBo yacos DJIEKTPOHHBIE
No uugposbie
o0pa3oBaTte/ibHbIE
n/n Tema ypoka
pecypchl
KOHTPOJIbHbIE | TMPAKTH4YeCKHEe
BCEro
padoThI padoThI
Ilepuonnueckuii 3akoH. [leproanueckas
1 cucTeMa XMMHYecKHX 31emeHToB J1. 1. 1 brbmorexa LHOK
https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB
2 XUMHUYECKHX DJIEMEHTOB TIEPBBIX TPEX 1 bubmmorexa [IOK
MepHOIOB https://m.edsoo.ru/00adb6b6
3 Knaccudukanust 1 HOMEHKIIaTypa | bubnuoreka [JOK

HCOPTraHNYCCKUX BCIICCTB

https://m.edsoo.ru/00adb7e2




Bunpl xXuMH4YeCKOU CBSI3U U TUIIEI

but6mmoreka [IOK

4 KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponsnast padora Nel o treme

5 «IloBTOpenue u yriay0iaeHne 3SHAaHUI
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiaccay
Knaccudukanuss XUMUYECKHUX peakIuil 110 bubnuorexa [JOK

6 pa3JIMYHbIM MIPU3HAKAM https://m.edsoo.ru/00adbcb0
[IoHsATHE O CKOPOCTH XMMHUYECKON PEAKLUU.

7 IToHATHE O FOMOTEHHBIX U I€TEPOreHHbIX Bubimorexa LIOK
peaKIHsX https://m.edsoo.ru/00adbe9a
[TonsiTHE O XUMHUYECKOM PAaBHOBECHH.

o @DakTOpPBI, BIUAIOIIKNE HA CKOPOCTh Bu6muoreka [JOK
XHMHYICCKOU PCAKIIMH H ITOJIOKCHUC https://m.edsoo.ru/00adc28c
XUMHYECKOI'O PABHOBECHUS
OKHCIUTENEHO-BOCCTAHOBUTENIBHBIC PEAKIINU bubnuotexa [JOK

9 https://m.edsoo.ru/00adcade

10 Teopus 2IEKTPOIIUTUYECKON JUCCOLMALINY. bubnuoreka [IOK
CunbHble U ci1a0ble AIEKTPOIUTEI https://m.edsoo.ru/00adcd68

bu6mmoreka [IOK

1 Vonnbic ypaBHeHM peakiumii https://m.edsoo.ru/00add448
XUMHYECKUE CBOWCTBA KUCIOT U OCHOBAaHUN B

12 CBETE MPEICTABIEHHH 00 3JIEKTPOIUTUYECKOM Brbmmorexa LIOK
JCCOIHAIIHH https://m.edsoo.ru/00add5d8
XHWMHYECKHE CBOMCTBA COJIEN B CBETE

13 HpECTABIEHNN 00 DIEKTPOJINTHIECKOH bubmorexa [IOK

IHUCCOLIUAINA

https://m.edsoo.ru/00add8b2




bu6mmoreka [IOK

14 IlonsTue o runpomuse coneti hitps://m.eds00.ru/00add9d4
. bubmuorexa [JOK

15 O06001IeHrEe ¥ cucTeMaTh3alus 3HaHUI https:/m.edsoo.ru/00addd 12
[Tpaktuyeckas padora Ne 1. «Permenune bubmumoreka [IOK

16 DKCIEPUMEHTAIIBHBIX 3a1a4» https://m.edsoo.ru/00addbfa
KontponsHast padora Ne2 o reme

17 «DNEKTPOIUTHYECKAS TUCCOLUALIHSL. BhH6HHOTeKa [OK
XHMHUECKHE PEAKIHH B PACTBOPAXY ttps://m.edsoo.ru/00addecO
OO01mas XxapakTeprCTHKA TaJIOTCHOB. bubnuorexa [JOK

18 XuMuYecKkne CBOMCTBA Ha IPHMEpE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopon. ConsiHas KUCIOTA,

19 XMMHUYECKHE CBOICTBa, MOJIyUYeHHE, brbmiorexa [IOK
IpUMEHEHHE https://m.edsoo.ru/00ade104
[IpakTuueckas pabora Ne 2 mo Teme bubnunoreka [JOK

20 «[Tomydenue CONSTHON KUCIIOTHI, H3y4YeHHE €€ https://m.edsoo.ru/00ade348
CBOMCTB»

Brruncnenus mo ypaBHEHUSIM XUMHUECKUX

21 PEaKIuii, ECITM OJIMH U3 PEAreHTOB JIaH B bubsmorexa LHOK
M36BITKE https://m.edsoo.ru/00ade488
OO6m1ast XxapakTeprucTHKa SJIEMEHTOB bubnuotexa [JOK

22 VIArpymrst https://m.edsoo.ru/00ade64a
AnIoTponHbie MOIU(DUKAIINH CEPHI.

23 Haxox1eHue cepbl U €€ COeIMHEHNH B bubmorexa IIOK
npupoie. XUMHUYECKHE CBOHCTBA CEPBI https://m.edsoo.ru/00ade64a

Y CepoBonopo, ctpoeHne, (pu3nIecKue u bubmuoreka [JOK

XUMHYECKHE CBOUCTBA

https://m.edsoo.ru/00ade802




Oxcunpl cepbl. CepHast KHCIOTa, pru3nyecKue

bubmuorexa [JOK

25 U XMMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XUMHYECKUE PEAKIINH, JIEXKAIINE B OCHOBE
MIPOMBIIIIJICHHOTO CIIOCO0a MOTYYeHHS CEPHON Bu6mioreka [JOK

26 KHCIIOThl. XUMHUYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adec8a
OKpY’Karollel cpesibl COeIMHEHUSIMU CEPBI
Brruncienrne MaccoBOM TOJIX BREIXOJA bu6mmoreka [IOK

27 MIPOAYKTa peaKuuu https://m.edsoo.ru/00adec8a
OO1w1ast xapaKTepUCTHKA 3JIEMEHTOB

)3 V Arpynmsl. A30T, pacipoCTpaHEHHE B bubnnoreka [HOK
npupoje, Gu3nIeckue 1 XUMHIECKHE https://m.edsoo.ru/00adeeab
CBOMCTBA
AmMMHaK, ero Gu3NIecKrue U XUMUIECKHe bubnnorexa [HOK

29 CBOMCTBA, IOJIyYCHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
[IpakTuueckas padora Ne 3 o Teme

30 «ITonyueHre aMMUaKa, U3ydeHue ero brbmorexa LIOK
CBOMCTBY https://m.edsoo.ru/00adf180

31 A3OTHAas KUCIOTa, €€ (hu3nuecKue u bubnunoreka [JOK
XUMUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHnEe HUTPATOB U COJIEH aMMOHHS
B Ka4eCTBE MHUHEPAJIbHBIX YIOOpEHUH. Bu6morexa IIOK

32 XHUMHYECKOE 3arpsA3HEHIE OKPYKAIOMmEH https://m.edsoo.ru/00adf518
CpeIbl COEIMHEHUSIMU a30Ta
docdop. Oxeun pocdopa (V) u pochopHas

33 KHCJIOTa, (U3HYECKHE U XUMUUYECKHE brbmiorexa [IOK

CBOMCTBA, OJIy4CHHUE

https://m.edsoo.ru/00adf68a




Hcnons3zoBanne ¢QocharoB B KauecTse

34 MUHEPAIBHBIX YI00pEHuid. 3arps3HeHne bubmorexa TIOK
PUPOHOH cpesbl Pocdaramu https://m.edsoo.ru/00adfc20
Yraepon, paclipocTpaHEHHE B IPUPOJIE, bubmmoreka [JOK
35 (du3nUecKre U XUMUIECKIE CBOHCTBA https://m.edsoo.ru/00adfd9c
Oxcupl yraepoaa, ux pusnueckue u
16 XUMHUYECKHUE CBOMCTBA. DKOJIOTHYECKUE Bu6uoreka [JOK
HpO6J’I€MBI, CBA3aHHBIC C OKCUIOM YTJI€poaa https://m.edsoo.ru/00adfebe
Iv)
3 . bu6mmoreka [IOK
: YrombHas KUCIIOTA U €8 COI https://m.edsoo.ru/00ae006c
[IpakTuueckas padora Ne 4 o teme
38 "TlonryueHue YTIIEeKUCIIOro rasa. brbmorexa LIOK
" https://m.edsoo.ru/00ac027¢e
KauecTBeHHas peaknus Ha KapOOHAT-HOH
[lepBoHayanbHbIE MOHATUS 00 OPTAaHUYECKUX bubnnorexa [JOK
39 BEIIECTBAX KaK O COCAMHEHMIX YIIepoia https://m.edsoo.ru/00aec054e
4 . bubmuoreka [JOK
0 Kpemuuii ¥ €ro coeIuHEeHNA https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue bubnnoreka [JOK
41 OKCHEPUMEHTAIBHBIX 3a/1a4 10 TEME https://m.edsoo.ru/00aeObf2
«BaxkHenmme HeMeTauIbl U UX COSUHEHUS»
0 KonrtponsHast pabora Ne3 o reme bubnuorexa [IOK
«Baxxueie HeEMeTaUIbl M UX COSTUHEHUS https://m.edsoo.ru/00ae0e18
OO6m1ast xapakTepruCTUKa XUMUYECKHIX
13 3JIEMEHTOB — METAJNIOB. MeTtajuinueckas Bu6miorexa [[OK

CBA3b U MECTAJNIMYCCKAsA KPUCTAJUINICCKAA
pemérka. @u3nvecKre CBOMCTBA METAIIOB

https://m.edsoo.ru/00ae103e




XMMHUYECKUE CBOUCTBA METAJJIOB.

44 DIEKTPOXUMHIECKUHN PSijl HANPSHKEHUI bubnmorexa IIOK
METAIIOB https://m.edsoo.ru/00ael 156
OO6mue crmocoOb! MOTYYSHUST METaJLIOB.
CnuaBel. Beruucienus no ypaBHEHUSAM Bub6nuoreka [JOK
45 XUMUYECKUX PEAKLUi, €CIIM OAMH U3 https://m.edsoo.ru/00ael156
pEareHTOB COJIEPKUT MPUMECH
bubmuorexa [JOK
46 IlorsTHE O KOPPO3HH METAILIOB https://m.edsoo.ru/00ael1278
bu6mmorexa [IOK
47 Ileno1Here MeTaLIEL https://m.edsoo.ru/00ae14b2
bubmuoreka [JOK
48 OKcubl ¥ THAPOKCUIBI HATPHUS U KU https://m.edsoo.ru/00ae14b2
Illenoyno3eMenbHBIE METAJLIbI — KAJIbIHUN 1 bubmuoreka [JOK
49 Mar"ui https://m.edsoo.ru/00ae15e8
5 bu6mmoreka [JOK
S0 BaxneHume coeIMHERns KalbLus https://m.edsoo.ru/00ael5e8
51 O06001enre U cucTeMaTu3aIs 3HaHU
. . bubmuorexa [JOK
52 JXKécTtkocTb BOJBI U CIOCOOBI €€ yCTpaHEHUS https://m.edsoo.ru/00ac 1886
53 [TpakTuueckas padora Ne 6 mo Teme bubnmoreka [JOK
"XKécTKkOCTh BOJBI M METOBI €€ YCTPAHECHUA" https://m.edsoo.ru/00aelae8
5 bubmuorexa [JOK
54 ATIOMAHAR https://m.edsoo.ru/00aelc64
s AMpoTepHbIe CBONCTBA OKCHIA U TUIPOKCHIA bubnnorexka [JOK

https://m.edsoo.ru/00aelc64




bu6mmoreka [IOK

56 Keneso https://m.edsoo.ru/00ae1d86
Oxcupl, THAPOKCUIBI U conn kene3a (11) u bu6mmoreka [IOK

57 xenesa (I11) https://m.edsoo.ru/00ae35e6

58 O06o01IeHre U CUCTeMaTU3alus 3HAHUN
[Tpaktuyeckas padora Ne 7. Pemenue

59 SKCIIEPMMEHTAIIBHBIX 3a/1a4 110 TEME Brbmiorexa [IOK
«BaxHenme MeTajlyibl U UX COCAUHEHUS htps://m.eds00.ru/002e3de8
Boruncnenus no ypaBHEHUSIM XUMHUECKUX
peaxuii, ecu OJUH U3 PEareHTOB JIaH B

60 M30BITKE WA COJACPIKUT IIPUMECH. bubnmnorexa IIOK
Breruucienus MaccoBOi OJIU BbIXOA https://m.edsoo.ru/00ael750
MIPOJYKTa PeaKiuu

61 O0o001IeHre ¥ CHCTeMAaTH3aNus 3HAHUN

) KontponsHast padora Ne4 o reme

6 «BakHel111e MeTaIbl U UX COSTUHEHHUS
BemecTsa 1 maTepuasisl B TOBCETHEBHOM bubnunorexa [JOK

63 JKU3HHU YEI0BEKaA https://m.edsoo.ru/00ae3{50
XUMUYECKOe 3arpsi3HEHUE OKpY Karolei bubnnoreka [JOK

64 cpensl https://m.edsoo.ru/00ae4270
Posb xvMuM B pelIeHnH 3KOJIOTHYECKUX bubnuorexa [JOK

65 npobem https://m.edsoo.ru/00ae4270

66 PesepBHrlit ypok. O6001ICHNE 1 bubnmnoreka [JOK
cHUcTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ae0dOa

. PesepBHrlit ypok. O6001ICHHE U bubnmnoreka [JOK

cUCTeMaTHU3anus 3HaHUN

https://m.edsoo.ru/00adb33c




68

PesepBHbIil ypok. O0001ICHNE U
crucTemMaTu3auuvs 3HaHU

but6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2

OBILIEE KOJIMYECTBO YACOB I1O
IMPOI'PAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

8 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbI OCHOBHOTI'O 00111ero
o0pa3zoBaHus

1

ITo Teme: «HepBOHaLIaJ'IBHBIG XUMHUYCCKUEC ITOHATHA»

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IIOHSATUH: aToM,
MOJIEKYJIa, XUMHUYECKHI D3JIEMEHT, IMPOCTOE BELIECTBO, CJIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJIHAs W HEOAHOPOJHAs), BAJICHTHOCTD,
OTHOCUTENIbHAs aTOMHas M MOJIEKYJIsSIpHas Macca, KOJIMYECTBO
BEILECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas J0JS XUMHUYECKOIO
AJIEMEHTA B COEIMHEHUHU, MOJIAPHBIM O0BEM, XMMHMUECKas pEaKIus,
KIacCU(pUKaLKMA  PEaKIHil:  peakuuud  COCAMHEHUS,  PEaKIHH
pa3OKEHUs, PEaKIMW 3aMEIICHHs, peaknuu OoOMeHa, 0JK30- U
SHAOTEPMUYECKUE pEeaKIMH, TeroBoi 3¢ (deKT peakiuu, pacTBOp,

MaccoBas J10JIs BeIIeCTBa (MPOIEHTHAsI KOHIIEHTPAIKs) B PaCTBOPE

1.2

HIUTIOCTPUPOBATH B3alMOCBA3b OCHOBHBIX XUMHNYCCKUX
MOHATHH U IMPUMCHSATD OTU IMOHATHA IIPU OINHMCAHUU BCHIECTB U HUX

MPEBPALLCHUI

1.3

HCIOJIB30BATh XHWMHYECCKYIO CHMBOJIMKY [JII COCTAaBJICHHUA

(dbopMyI1 BelecTB M YpaBHEHUI XMMHUYECKUX PeaKLui

1.4

PaCKpbIBaTb CMBICII 3aKOHOB COXpaHCHHUA MACChl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI0O Y4YC€HHA, 3aKOHa

ABoraapo

1.5

OonpeaAciisITb BaJICHTHOCTb AaTOMOB DJJICMCHTOB B 6I/IHapHI:>IX

COCAUMHECHUAX

1.6

KJIAaCCU(UIIUPOBATh XUMUYECKHE PEAKIMH (110 YUCITY U COCTaBY

YUYacCTBYIOUIMX B PEaKIUH BELIECTB, 110 TEII0BOMY 3 dekry)

1.7

BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYJIAPHYIO W MOJISIPHYIO

MacCcChI BEIIECCTB

1.8

BBIUUCIIATE MACCOBYIO OO0 XHMMHUUYCCKOro OJIEMCHTA II0

dbopMyIe coeTuHEeHHs,




1.9

BBIYHUCIIATE MaCCOBYIO JOJIIO BCHICCTBA B paCTBOPEC

1.10

IPUMEHSATh  €CTECTBEHHOHAy4YHbIE METOJbl  IO3HAaHUS —
HaOJII0JIEHUE, U3MEPEHHUE, MOJEIUPOBAHKE, SKCIIEPUMEHT (peabHBbIH

1 MBICJICHHBIN )

[To Teme: «Baxnelnive nOpeaCTaBUTEIM HEOPTraHUYECKUX

BCIICCTB»

2.1

PaCKpbBIBATH CMBICJI OCHOBHBIX XHMMHUUYCCKHX MTOHSTHIA: OKCH I,

KHCJ10Ta, OCHOBaHUEC, COJIb

22

onpeaAciIsATp MPUHATICKHOCTb BCHIECTB K Ol'IpCI[eJ'IéHHOMy

KJIacCy COeTMHEHMH 1o (hopMyIam

23

KJIaCCI/I(bI/IIII/IpOBaTB HCOPTraHN4YCCKUC BCIICCTBA

24

XapaKTepu30BaTh (ONMUCHIBaTh) OOIIME XUMHUYECKHE CBOMCTBa
BEIIECTB Pa3IMYHBIX KJIACCOB, MOJATBEPKAas OINUCAHHE IpUMEpaMH

MOJIEKYJISIPHBIX YPAaBHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKINNA

2.5

IMPOrHO3UpPOBATH CBOICTBa B€OICCTB B 3aBHCUMOCTH OT HX
Ka4C€CTBCHHOI'O COCTaBd, BO3MOXHOCTH IIPOTCKAHUSA XHMHYCCKHUX

HpeBpaHICHI/Iﬁ B PA3JIMYHLIX YCIIOBUAX

2.6

CIEN0BaTh NpaBWJIaM IIOJb30BAaHUSI XUMHUYECKOM MOCYAOU U
71ab0paTOpHBIM O0OpYIOBAaHUEM, a TAKXKe IMpaBUIaM OOpalleHHs C
BEIIIECTBAMH B COOTBETCTBUU C HWHCTPYKIHUSMHU TIO BBIOJTHEHHUIO
71a00pPaTOPHBIX XMUMHUYECKUX OMBITOB MO TMOJTYYCHHIO U COOMPAHMIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOAA U KHUCIOPOJAA), MPUTOTOBICHUIO
pacTBOPOB € ONPENEIEHHOM MacCOBOM JOJIEW PacTBOPEHHOIO
BEIIIECTBA, IUNIAHUPOBATH U MPOBOAUTH XUMUUYECKHUE IKCIIEPUMEHTHI 110
pacno3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIOT C TOMOIIBIO

MHIMKATOPOB (JakMyc, (peHoTaaerH, MEeTUIOPaHXK U IpyrHe)

2.7

IIPOBOJIUTH PACUETHI 10 YPAaBHEHHUIO XUMUYECKON peaKkIuu

ITo teme: «llepmonnueckuit 3akoH u lleprogmyeckas cucrema
xumuyeckux snemeHtoB JI. M. MengeneeBa. CtpoeHue aToOMOB.

Xumuueckas cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIEC PEAKIIUN)

3.1

PaCKpheIBaTh CMBICII OCHOBHBIX XWMHYCCKUX MOHATHH: AApO
aToMa, BHCKTpOHHBII‘/’I cloi aToMa, aTOMHas Op6I/ITaJ'IB, paanyc aroma,
XUMHYECCKas CBA3b, IOJIIpHAd W HCIOJIAPHAsA KOBAJICHTHas CBA3b,

QJICKTPOOTPULATCIIbHOCTL, HWOHHAsA CBA3b, HOH, KAa4THOH, 4HUWOH,




CTCIICHb OKUCJIICHHUA

3.2

KJ'IaCCI/I(bI/IHI/IpOBaTB XUMHUYCCKUEC 3JICMCHTHI

33

ONMKCHIBAaTh M XapakTepus3oBaTb  Tabmu4yHyo  (opmy
[lepuonnueckoid CHUCTEMBl XHUMHUYECKHX JJIEMEHTOB: pa3jiMyaTh
MOHSTHS «TJ1aBHasi nmoarpynna (Arpymmna)» u «noOouHas MOArpyIna

(brpymnmna)», «mainbie» 1 «00JbIINE) NEPUOIbI

3.4

packpsiBaTh cMbIch [lepuoanueckoro 3akona /.M. MenneneeBa:
JIEMOHCTPUPOBATh MOHUMAHUE MEPUOJUYECKON 3aBUCMOCTH CBOMCTB
XMMHYECKHUX DJJIEMEHTOB OT HUX TNoJoXkeHus B Ilepuoamueckoit

CHCTEMCE

3.5

COOTHOCUTH OOO3HAYEHMs, KOTOpble HUMEITCd B TalnuLe
«Ileppuoguueckas  cucrema  XUMHYeckux  anemeHtos  JM.
MeneneeBay ¢ YUCIOBBIMU XapaKTEPUCTHUKAMHM CTPOEHHUS aTOMOB
XMMHYECKMX DJIEMEHTOB (COCTaB M 3apa] sjapa, oOliee 4YuciIo

QJICKTPOHOB U PACIIPCACICHHUC UX I10 3JICKTPOHHBIM CJ'IO?IM)

3.6

OIpeaAcCiIATb CTCIICHb OKHCJICHHA OJOJICMCHTOB B 6I/IH8.pHBIX

COCAUMHCHUAX

3.7

ONpEENATh BUJ XUMHUYECKON CBS3U (KOBAJICHTHAsl U MOHHAsA) B

HCOPraHUYCCKUX COCANHCHHAX

9 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUSI
OCHOBHOIi 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOT'O 0011IEr0
o0pa3zoBaHus

1

ITo Teme: «BemecTBo U XUMHUYECKas pCaKkuus»

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKUX MOHSATUI: PacTBOD,
AIIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, 3IIEKTPOJUTHUECKAs AUCCOIMALIMS,
peaknMy HMOHHOrOo OOMEHa, KaTalu3aTop, XMMHYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTHMble peakiuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peaxkuum, OKHCJIUTENbD,
BOCCTAHOBUTEINIb, OKHCICHHME M BOCCTAHOBIIEHHE, aJIOTPOIUS,
aMpOTEepHOCTh, = XMMHUYECKas  CBsi3b  (KOBAJIEGHTHas, HWOHHa,
MeTaJlJIM4ecKasi), KpUCTaJUIMuecKas peméTka, CIUIaBbl, CKOPOCTh

XUMHUYECKOH pCaKknuun




1.2

HITFOCTPUPOBATH B3alMOCBA3b OCHOBHBIX XHUMHUYCCKHUX
MOHATHH H NPUMCHATL 3TH HOHATHUA MNPU OIMMMCAHWH BCUICCTB U HX

MpEBpaILCHUI

1.3

COCTaBJIATh  YPABHEHUS 3JEKTPOIMTUYECKOH JUCCOLMALUU
KHMCJIOT, IIEJIOYEW M COJIEH, IIOJHBIE W COKpPAILUEHHBIC YpPAaBHEHUS

peakIuii HOHHOTO OOMeHa

1.4

PaCKpPbIBATb CYIIHOCTb OKHCIIHUTCIBbHO-BOCCTAaHOBHUTCIIBHBIX
peaKHI/Iﬁ MMOCPCACTBOM COCTABJICHHUA JBJICKTPOHHOTO OamaHca 3THX

peakui

1.5

MPOBOAMTDH PACUETHI MO0 YPABHEHUIO XUMUYECKOM PeaKkIuu

ITo Temam: «HeMeTamnbl U UX COCAMHEHHUS» U «MeETalIbl U UX

COCAUHCHU A

2.1

XapakTepu3oBaTh (OMUCHIBaTh) oOmMe W crnenuduyeckue
XMMHUYECKHE CBOWMCTBA MPOCTHIX M CIOXKHBIX BEIIECTB, MOATBEPIKAASL
ONHCaHWE TpPUMEpPaMH MOJICKYJISAPHBIX ¥ HOHHBIX YpPaBHEHUH

COOTBCTCTBYHOIINX XUMHUYCCKUX peaKHI/Iﬁ

22

COCTaBJIATH YpaBHCHUA peaKHHﬁ, MMOATBCPIKAAOIINX
CyIICCTBOBAHUC TCHETUYECKOM CBA3U MCKAY BCIICCTBAMU PA3JIMYHBIX

KJIaCCOB

2.3

MMPOTrHO3UPOBATH CBOICTBa B€OICCTB B 3aBHUCHUMOCTH OT HX
CTPOCHUA, BO3MOXHOCTU HNPOTCKAHHUA XUMHYCCKUX npeBpameHHﬁ B

Pa3JIMYHBIX YCIIOBUAX

24

CleIoBaTh TMpaBUiaM TOJNB30BaHUS XUMHUYECKON MOCYyAOH u
1abopaTOpPHBIM 00OPY/IOBAaHMEM, a TaKXKe IpaBUJiaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBHUH C HHCTPYKIUSMHU IO BBIIIOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIBITOB IO MOJYUYCHUIO U C06I/IpaHI/II-O

F33006pa3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO 1"3321)

2.5

IPOBOJUTH PEAKIUH, MOATBEPKAAIONINE KaUeCTBEHHBIN COCTaB
Pa3IMYHBIX BEMIECTB: pACIO3HABATH OMBITHBIM MYTEM XIJIOPHU-,
Opomuza, wuomuza, Kkapbonar, ¢ocdar, cunmkar, cyiabgar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3yYCHHBIX METAJUIOB,

MNPUCYTCTBYIOIIHEC B BOOAHLIX paCTBOpPAX HCOPIraHUYCCKUX BCIICCTB

ITo Teme: «XHUMHSI U OKpY:KArOIIast CPENa»

3.1

PacCKpbIBaTb CMBICII OCHOBHBIX XWMHWYCCKUX TTOHSATHUH: HI[K




BCIIECTBA, KOPPO3UA METAJIIIOB

3.2

MPUMEHSTh OCHOBHBIC OIEPAIIMH MBICIIUTEIIBHON JeITeIbHOCTH
— aHaJM3 W CHUHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEMAaTH3AIlHIO,
BBISIBJICHHEC TPHYMHHO-CJICIICTBEHHBIX CBS3€H — JUIS H3YYCHHS
CBOﬁCTB BCHICCTB U XHMHYCCKHUX peaKL{Hﬁ; eCTeCTBeHHOHay‘IHBIe
METOJIbI TIO3HAHWS — HaOJIOJICHUE, W3MEpPEHHUE, MOJICITMPOBAHUE,

9KCIIEPUMEHT (peajbHbI U MBICIICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

1

HepBOHa‘-IaHBHBIG XUMHUYCCKUC ITOHATHUA

1.1

[Ipenmer xumuu. Poib XUMUM B KU3HU YENOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3MYECKUE CBOWMCTBA BEIIECTB. ATrperaTHOE COCTOSHUE

BCIICCTB

1.2

ITonste o METOAaX IIO3HAaHHMA B XHMHH. Yuctele BC€IICCTBA W CMCCH.

CniocoOnI pazneneHus cMecen

1.3

ATOMBI H MOJICKYIJIBI. Xumudueckue 3aeMeHThl. CHMBOJBI XHMMHYSCKHUX

351eMeHTOB. [IpocThie U Cl10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YYEHUE

1.4

Xumudeckas ¢Gopmyna. BaleHTHOCThP aTOMOB XWMHYECKHX JJIEMEHTOB.
3aKOH TIIOCTOSIHCTBA coOCTaBa BellecTB. (OTHOCHUTENbHAs aTOMHas Macca.
OTtHOCHUTENnBbHASA MOJIEKYJIIPHAs Macca. MaccoBas OISl XUMUYECKOr0 JIEMEHTa

B COCIMHCHHNUN

1.5

Komnnuectso Bemectsa. Moisb. MosnspHas Macca. B3auMocCBs3b KOIMYECTBA,
Macchl M YHUCIAa CTPYKTYPHBIX €AMHHUII BemiecTBa. Pacuérel mo Qopmyrnam

XMMHUYECKHUX COCIUHECHUMN

1.6

Pusnueckre U XUMUYECKUE SBICHUA. XUMHUUECKas peaklys U e€ MPU3HAKU.
3aKOH COXpaHEHHUs] MacChl BELIECTB. XUMHUUecKHe ypaBHeHUs. Kinaccuduxamus

XHUMHUYCCKUX peaKHI/Iﬁ (COCI[I/IHCHI/ISI, Pa3JI0KCHUA, 3aMCILICHN, O6M€Ha)

1.7

XUMUYECKUN OKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM IIOCYIOH, C
npaBujaMu paboThl B TabOpaTOpun M NMpuEMaMu OOpalieHus ¢ JIabopaTOPHBIM
00OpyJOBaHUEM, H3y4EHHE M OINUCaHHe (PHU3MUECKUX CBOUCTB 0Opa3loB
HEOpPraHMYEeCKUX BEIECTB, HaOmoAeHue (¢u3nyecKux (IUIaBJIIEHHE BOCKa,
TasiHUE JIbJIa, pACTHpPAHUE caxapa B CTYIKe, KUIIEHUE U KOHJIEHCAIUS BOJBI) U
XUMHYECKHX  (TOpeHHE CBeYM, [POKAJIMBAHWE MEAHOW  IPOBOJIOKH,
B3aUMOJICIICTBHE Mella C KHUCJIOTOM) SBJICHUH, HAONIOJIEHHE W OIMCaHHe
MPU3HAKOB TMPOTEKAaHUS XMMHYECKHX peakuuid (pas3jiokeHue caxapa,
B3aUMOJICIICTBHE CEpHOM KHUCIOTBI C XJOpPUIOM Oapusi, pas3loXKeHHE
ruapokcuaa Meau(ll) mpu HarpeBaHuM, B3auUMOJIEHCTBUE JKeJe3a C PaCTBOPOM
comu meau(Il), uzyuenue crocoboB paszzenenus cmeceit (C MOMOIIbIO MarHuTa,
¢bunbTpoBaHKUe, BBIIAPUBAHHUE, NUCTHIUIALUSA, Xpomarorpadus), IpOBEIACHHE

OYHCTKH HOBapeHHOI\/'I COJIH, Ha6J'IIOIleHI/IC U OIIHCaHHUC PE3YJIbTATOB




MIPOBEJCHUS OMbITA, WILIIOCTPUPYIOLIErO 3aKOH COXPAHEHHUS MAacChl, CO3JaHUE

Mozelield MOJIEeKY (I1apOCTEP>KHEBBIX )

BakHelilye mpeacTaBUTEN HEOPraHMYECKUX BEILECTB

2.1

Bo3nyx — cMech ra3zoB. CocraB Bo3ayxa. Kuciopona — 3JieMEHT U MPOCTOE
BelecTBo. Haxoxaenue kuciopoga B mpupone, Gu3Mueckue U XUMUYECKHE
cBoicTBa (peakuuu ropenus). Oxkcunbl. [Ipumenenue kuciaopoaa. CrocoOb
MOJIyUeHHUsl KHUCIIOpoAa B JabopaTopuud U MpoMmbliuieHHOCTH. KpyroBopot

KUCIIOpoJa B mpupoe. O30H — alIoTponHas MoAU(GUKALHU KUCIOpOoIa

22

TennoBoil 3(p(exkT XUMHUUECKOW peaklnuu, TEPMOXUMHYECKUE YpaBHEHHUS,
9K30- M DHIOTEPMHUYECKHE peakuuu. TOIUIMBO: Yrojb U METaH. 3arpsa3HEHUE

BO3JlyXa, YCHJICHHE MTAPHUKOBOT0 3 PEKTa, pa3pylIeHUE 030HOBOT'O CIIOS

23

Bozmopox — anemeHT u npoctoe BeriecTBo. HaxoxkaeHue Bogopoia B MpUpo/IE,
du3MYecKue M XUMHYECKHE CBOWMCTBA, NMPUMEHEHHE, CIOCOOBI TIOJYYCHUS.

Kucnors! u conu

24

MossipHblii 006EM Ta30B. Pacy€Thl Mo XUMHUECKUM YpaBHEHHSIM

2.5

dusnyeckue CcBoWicTBa BOAbL. Boja kak pacTBopuTenb. PacTBOpBIL
HacplieHHble 1 HEHACHIIIEHHBIE pAacTBOPBL. PacTBOpHMOCTH BEUIECTB B BOJIE.
MaccoBasgs nosis1  BemiecTBa B pacTBOpe. XHMMHYECKHME CBOMCTBA BOJBI.
OcHoBanus. Poib pacTBOpOB B MpUpOAE M B JKU3HU 4yenoBeka. Kpyroeopor
BOABl B IMpHUpoAE. 3arps3HEHHE NpUpPOAHbIX BojA. OxpaHa U OYHMCTKA

MMpUPOAHBIX BOJ

2.6

Knaccugukanus Heoprannueckux coeauHenuil. Okcuabl. Knaccudukarms
OKCHJIOB: coseoOpasyromue (OCHOBHBIE, KHCIOTHbIE, aM(OTEpHbIE) W
HeconeoOpasytonie. Homenknarypa okcumoB. Pusmueckue M XMMHUYECKHE

CBOMCTBA OKCHIOB. [lomyuenue okcnaoB

2.7

OcHoBanus. Krnaccuduxanuss ocHOBaHUM: IIENOYM M HEPACTBOPUMBIE
ocHoBaHUsA. HomeHkiaTypa ocHoBaHMHA. Du3nyeckre 1 XUMHUECKUE CBOMCTBA

ocHoBaHMU. [TonyueHne ocHOBaHUI

2.8

Kucnotsl. Knaccupukanus kucinor. Homenknarypa kucinor. @usndeckue u
XUMHYecKHue cBoiicTBa kuciaoT. Paag aktuBHOocTH MeTamioB H.H. Bbekerosa.

[Tonyyenue kucnot

2.9

Comu. Homenknarypa coneil. @U3nyeckue U XMMHYECKHE CBOMCTBA COJICH.

ITony4yenue conen

2.10

I'eneTnueckas CBSI3b MCKAY KiIaCCaMU HCOPraHUYICCKUX COCIUHEHUI

2.11

XHUMHUYECKUM OKCIICPUMCHT: Ka4YC€CTBCHHOC OIPCACICHUC COACPIKAHUS




KHCJIOpO/a B BO3/yXe, MOJIydeHHe, COOMpaHHE, pacllO3HaBaHUE M H3y4YCHHE
CBOWCTB KHCIJIOPOJa, HAOIOICHHE B3aMMO/ICHCTBHSI BELIECTB C KUCIOPOJIOM U
YCIIOBHsI BOSHUKHOBEHUS U MPEKpalleHns ropeHus (moxapa), 03HaKOMJIEHUE C
o0pa3llaMyd OKCHJIOB M ONKMCAaHUE WX CBOKCTB, IOJy4eHUE, COOMpaHUeE,
pacrio3HaBaHME M H3y4y€HHE CBOMCTB BOJOpoJa (ropeHHe), B3aMMOJAEHCTBHE
Bozopoaa ¢ okcuaoM meau(Il) (Bo3MoxkHO UCTIONIb30BaHKE BUICOMATEPUATIOB),
HaOmrofieHne O00pa3loB BELIECTB KOJIMYECTBOM 1 MOJb, HCCIIEAOBaHUE
OCOOEHHOCTEHl pacTBOPEHUS BEIIECTB C Pa3JIMYHOM pPacTBOPUMOCTHIO,
IPUTOTOBJICHUE PACTBOPOB C ONpPEAEIEHHON MacCcOBOHM J0Jel pacTBOPEHHOIO
BELIECTBA, B3aUMOJEHCTBHUE BOABI C MeTalylaMu (HaTpueM U KaJlbLMEM)
(BO3MOYXHO HCHOJIb30BAHUE BHJIEOMAaTEPUAIOB), OIPENEJICHUE pPacTBOPOB
KHCJIOT W IIeJoYed C IOMOIIBI0 MHJMKATOPOB, MCCIEAOBaHHE 00pa3LoB
HEOPraHMYECKUX BEIECTB pa3IMYHbIX KJIacCcOB, HAOIIOJEHUE W3MEHEHHUs
OKpacKM HWHIMKAaTOPOB B pPACTBOpPAaX KHUCIOT U LIENOYeH, H3yuyeHue
B3auMojieiictBug okcuga meau(ll) ¢ pacTtBopoM cepHON KHUCIOTBI, KUCIOT C
METaUIAMM,  pEaKUUd  HEUTpaJM3aluuy, IOJy4eHHE  HEPACTBOPUMBIX
OCHOBaHMH, BBITECHEHHE OJIHOTO METalljia IPYITMM U3 pacTBOpa COJIU, PELIeHHE
AKCIIEPUMEHTAJIbHBIX 3aJa4 Mo TeMe «BaxHeilmue kiacchl HEOPraHUYECKUX

COEIMHEHUIT»

[Tepuoanueckuii 3akoH u [leproanueckas cucteMa XUMUYECKUX FIIEMEHTOB
J .. MenneneeBa. CtpoeHre aToMoB. XUMUYECKas CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PECAKITUN

3.1

[TepBble MOMBITKH KIACCH(UKALUU XUMHUYECKHX d3JIeMEeHTOB. [loHsATHE O
TPYINax CXOJHBIX 3JIEMEHTOB (IIEIIOYHBIC U IIEJIO0YHO3EMENbHBIE METaJLIbI,
rajloreHbl, MUHEPTHBIE Ta3bl). DIEMEHTHI, KOTOphle 00pa3zyloT amdoTepHbie

OKCHU Bl U THAPOKCHUABI

3.2

Ilepnonnueckuil 3akoH. Ilepuonnueckas cuctemMa XMMUYECKHUX JJIEMEHTOB
.M. MenneneeBa. KopoTkonepuoaHas U JUIMHHONEPHOAHAs  (OPMEI
Ilepnonnueckoir cuctemel xumudeckux oanemeHtoB J[.MI. Menneneesa.
Ilepuonbl v rpynmnbl. PU3MYECKUH CMBICI MOPSAAKOBOIO HOMEPA, HOMEPOB

nepruoaa v rpyIiibl 3JICMCHTA

3.3

Crpoenne aromoB. CocTraB aTOMHBIX snuep. HM30Tombl. DIEKTPOHBI.
CtpoeHue IMeKTPOHHBIX 000JI0UEK aTOMOB MEPBHIX 20 XUMUYECKHUX IIEMEHTOB
ITepuoanueckoit cucremsl .M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO

AJIEMEHTA MO ero noyoxeHuto B Ilepuoanueckoii cucreme [1.11. MenneneeBa
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3aKOHOMepHOCTI/I HU3MCHCHUA paauyca aToOMOB XHMUYCCKHUX 3SJICMCHTOB,

METAJUNIMYECKNX M HEMETAINIMYSCKNX CBOMCTB IIO rpynmnaM " I€puogam.




3nauenue Ilepuogunueckoro 3akoHa u [leproanyeckoil CHCTEMBI XUMHUYECKHUX
JJIEMEHTOB I pa3BUTUA Hayku U npaktuku. J[.M. MenneneeB — yuéHbI U

rpaKIaHUH

3.5

Xumuyeckasi cBsizb. KoBaneHTHas (MOJspHAas W HEMOJSIpHAsi) CBS3b.

SHGKTPOOTPI/ILIB,TG.HBHOCTB XUMHYECKHX 3IeMEHTOB. IoHHAas CBSI3b

3.6

CrencHb OKHUCJICHUA. OKHCIUTEIEHOBOCCTAHOBUTEILHBIC pCaKkuu.

Hpoueccm OKHCJICHMS U BoccTaHOBIeHUA. OKHUCIUTEIN U BOCCTAHOBUTEIIN

3.7

XUMHAYECKUM OKCIICPUMCHT: H3YYCHUC o6pa3u03 B€IICCTB MCTAJZIOB H
HCEMCTAJIJIOB, B3aHUMOJCHCTBHE THAPOKCHUA HUHKA C paCTBOpaMH KHCJIOT U
menoqeﬁ, IIPOBCACHUEC OIIBITOB, WIIIFOCTPUPYIOIIUX HNPHUMEPBI OKHUCIIUTCIBHO-

BOCCTAaHOBUTEJIbHBIX peaKlnii (rOpeHre, Peakiuy pa3aoKeHUs], COSIUHEHUS )

9 KJIACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

BemecTBo 1 xumnueckas peakuus. [loBropenue

1.1

Ilepnonnueckuil 3akoH. llepuoanueckas cucreMa XMMHUYECKHX 3JIEMEHTOB
J.M. MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB
XUMHYECKUX DJIEMEHTOB IIEPBBIX TPEX IEPUOAOB, KalMsd, KaIbLHUsI U HUX
COCIMHEHUI B COOTBETCTBUM C IOJOXKEHUEM 3JeMEHTOB B llepmonnueckoit

CUCTEMEC U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BemiecTBa: BUABl XMMHUYECKON CBS3M. THIBI KPUCTANIMYECKUX
pEelETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU
U BUJIa XUMUYECKOH cBsi3u. Knaccudukanus 1 HOMEHKIaTypa HEOPTraHUYECKUX
BEIIECTB (MEXIyHapOoAHAas M TpUBHANbHAs). XMMHYECKHE CBOWCTBA BEIECTB,
OTHOCSIIMXCA K PAa3IMYHBIM  KJaccaM HEOPraHMYECKUX COEIMHEHH,

FCHETUYCCKAA CBA3b HCOPraHNYCCKUX BCIICCTB

1.3

Knaccugukanus XUMHYECKMX peaklUil Mo pa3IuyHbIM NpU3HaKam (1o
YUCITY U COCTaBY YYAaCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEII0BOMY 3 (deKTy,
0 W3MEHEHHUIO CTEMEeHEH OKHUCIEHHs XHMHYECKUX DJIEMEHTOB, II0
0o0paTUMOCTH, MO Y4YacTHIO KaTajau3aTopa). OJK30- U DHAOTEPMUYECKHE
peaKknuy, TepMOXMMHUYECKHe ypaBHEHHUs. [IoHATHE O CKOpOCTHM XUMHUYECKOU

peakinuu

1.4

[TonsiTrie 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKHUX peakiusax. [Tonstue o

TOMOT'CHHBIX U I'€TCPOrCHHBIX PCAKIUAX. ITonsATHE O XUMHUECKOM PaBHOBCCHHU.




@dakTOphl, BIUAIOIIME HA CKOPOCTh XMMHYECKOM peakIuu U TOJO0KEHUE

XUMHUYCCKOT'O paBHOBECUA

L.5

OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE — pPEaKIMM,  JJIEKTPOHHBIH  OanaHc
OKHUCJIMUTEIbHO-BOCCTAHOBUTENBHOM  peakuuu.  CocTaBicHME  ypaBHEHUH
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAaKIUH C MHCIOJb30BAaHUEM METOAA

QJICKTPOHHOI'O OanaHca

1.6

Teopus ANEKTPOIIUTUYECKON JUCCOLIMALINY. DNEKTPOIUTHI U
HCBJICKTPOJINUTHI. KaTI/IOHBI, aHnoHBl. MexaHuszMm Jucconyanum BECIIECCTB C
pa3IMYHBIMHM BUAAMU XUMHYECKON cBs3HU. Ctenenp nuccounanuu. CuiabHbe U
cimabbie DJICKTPONIUTHI. Peaknmu HMOHHOTO OOMEHa. YCIOBHS MPOTECKAHUS
peakiuii MOHHOrO OOMEHa, MOJHbIE U COKpaulEHHbIE HOHHBIE ypaBHEHUS
peakiuii. CBOICTBa KHCIOT, OCHOBAaHWN M COJICH B CBETE MPEICTABICHUN 00
AIIEKTPOJIUTUYECKON qucconuanuu. KauecTBeHHble peakiuu Ha HOHBI. [ToHsTHE

0 THJAPOJIU3E COJIEH

1.7

XHUMHUYECKUH 3KCIEPUMEHT: 03HAKOMJIEHHE C MOJENSIMU KPUCTATIMYECKUX
pEImIETOK HEOPTaHWYECKUX BEIECTB — METAIJIOB M HeMeTasioB (rpadura u
ajMasa), CJIOKHBIX BEIIECTB (XJIOpHAa HaTpusl); UCCIEIOBAHHE 3aBHUCHUMOCTH
CKOPOCTH XHUMHYECKOM pEeakuu OT BO3JCHCTBHUS pazMUYHbIX (DAKTOPOB;
UCCJIEJOBAaHUE  BJIEKTPOIIPOBOJHOCTUM  PAacTBOPOB  BEILECTB,  Ipolecca
JTUCCOLMAlMU  KHUCTIOT, Ienouyeid U coseld  (BO3MOXKHO —HCHOJB30BaHUE
BUJICOMATEpPHUAIOB); IPOBEIECHUE OIBITOB, WUIIOCTPUPYIOIIUX IPU3HAKU
IPOTEKaHUs peakIiii HOHHOro oOMeHa (00pa3oBaHKE OCajIKa, BbIJICJIIEHUE T'a3a,
o0pa3oBaHHE BOJbl); OIBITOB, WIIOCTPUPYIOIIHUX MPUMEPHl OKUCIUTEIbHO-
BOCCTAaHOBUTENBHBIX PEAKIUi (TOpEeHUe, PeaKkiuu Pa3lioKeHUs, COCTUHEHUS);
pacrno3HaBaHHE HEOPraHUYECKUX BEILECTB C MOMOIIBI0 KaU€CTBEHHBIX peaKui

Ha MOHBI; pCIICHUC DKCIICPUMCHTAJIBHBIX 3a/1a4

HemeTannsl 1 UX COeAMHEHUS

2.1

OO6mass xapaktepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapaKTepHble cTeneHn okuciaeHus. CTpoeHue 1 pU3n4ecKre cBONCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XWMHMYECKHE CBOWCTBA HA IIPUMEpPE XJopa
(B3auMoJIelicTBUE C METaJUIaMM, HeMeTallyIaMH, IIeJo4aMu). XJIOPOBOAOPO/L.
ConsiHasg KHCIIOTa, XUMUYECKUE CBOMCTBA, MONyYeHue, npuMeHenue. Jleiictue
XJIOpa ¥ XJIOPOBOJOPOJA Ha OpPraHW3M 4YesloBeka. BakHeline XJIOpUIbl U UX

HAaxO0’/JICHHE B MPUPOJIE

2.2

OO6mas xapakrepucTika 3meMeHToB VIA-rpynmnbl. OcoOeHHOCTH CTPOCHUS

aTOMOB, XapaKTepHbIe CTeneHHu okucieHus. CTpoeHue u pusnueckue cBoicTBa




MPOCTBIX BEIIECTB — KHCIOpOJa W Cepbl. AJIIOTPOIHbIE MOAU(PUKALUU
KHCJIOpO/a M cepbl. XUMHUYECKHe CBOMCTBa cepbl. CepoBOIOpPO, CTPOEHHE,
¢usznueckue W XuMUYeckue cBoicTBa. OKCHABI Cepbl KakK IMpelICTaBUTENIN
KHCIIOTHBIX OKCHIOB. CepHass KHCIOTa, GU3NYECKUE M XUMHYECKHE CBOMCTBA
(o0mue Kak MpejacTaBUTENs Kiacca KHUCIOT M crenuduiecknue). XUMUISCKUe
peaKIuH, JeKallue B OCHOBE MPOMBIIUIEHHOTO CIOCO0a TOJXY4YEHUs! CEepHOM
kucnotel. [Ipumenenue. Conu CepHOIl KUCIOTHL, KauyeCTBEHHAs peakuus Ha
cynb(ar-uoH. HaxoxaeHue cepsl U €€ COCAUHEHHUH B MPHUPOJE. XUMHUUYECKOE
3arpsi3HEHUE OKpPY)KAlolleld cpeAbl COeIUHEHUSMHU cepbl (KUCIOTHBIE TOXKIH,

3arpsi3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €0 MPeI0TBPAILECHUS

2.3

OOmast xapakTepucTuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble CTENEHU OKHCIEHHA. A30T, pacHpoCTpaHEHHE B
npupoje, pusnyeckue U XuMudeckue cBoiicta. Kpyropopor a3ora B npupoje.
AMMHak, ero (pu3nyeckre U XMMUYeCKHe CBOMCTBA, MOIyYeHUEe U IIPUMEHEHHUE.
Conu aMMoOHuS, MX (PU3MYECKHME U XUMHUYECKHE CBOWCTBA, IPUMEHEHUE.
KavecTBeHHast peakiiusi Ha MOHbl aMMOHHUSA. A30THasi KHMCJIOTa, €€ MOoJyuyeHHe,
¢usznyeckue M XUMHUYECKHE CBOMCTBa (0OIIME Kak IpeAcTaBUTENs Kiacca
KUCIOT U crneuududeckue). Mcnonb3oBaHue HUTPATOB U COJEd aMMOHHS B
KaueCcTBE MUHEPAIbHBIX YAOOpeHHH. XUMHUECKOE 3arpsi3HEHUE OKpYXKarouleu
CpeZibl COETUHEHUAMH a30Ta (KUCIOTHBIE JOXK/IH, 3arpsi3HEHHE BO3/lyXa, [IOUYBbI

1 BOJIOEMOB)
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dochop, ammorponHbie Momubukaimuu  docdopa, GU3HUECKHE U
xuMmudeckue cBoiictBa. Oxcun  ¢dochopa(V) u  ¢dochopHas kucnora,
du3nUecKre U XUMHUYECKHE CBOMCTBA, nonyueHue. McnonszoBanue GocdaTtoB B

Ka4yecTBE MUHEPAIbHBIX y100peHUi

2.5

OO6mas xapakrepucTtuka 31eMeHTOB [VA-rpynmnel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEepPHbIE CTENEHU OKHUCIEHHs. YTIIEpPOA, aJUIOTPOITHBIE
MoauduKanMK, pacrnpoCcTpaHeHHe B MPHUPOAE, (PU3NYECKUE U XHUMHUYECKHE
cBoiicTBa. Ancopomusi. KpyrosopoT yriepona B npupozae. OKCuabl yriiepoaa,
ux (pusmyeckre W XUMHUYECKHE CBOWCTBA, JCUCTBHME Ha JKUBHIE OPraHU3MBI,
MOJTyYEHUE W MPUMEHEHHE. JKOJOTHIECKHE MTPOOJIEMBI, CBSI3aHHBIC C OKCHJIOM
yraepona(lV); rumore3a riao0albHOrO MOTEIJICHHWS KJIMMAaTa; MapHUKOBBIN
abdext. YrompHas Kuciota W e€ Coau, X (QU3NYECKUEe U XUMUUYECKUE
CBOICTBa, MoNyueHHe U MpuMeHeHHe. KadecTBeHHas peakiusi Ha KapOOHAT-
HoHbBI. Vcrmonp3oBaHue KapOOHATOB B OBITY, METUITMHE, MMPOMBIIIICHHOCTH U

CEJILCKOM XO03IUCTBE

2.6

HepBOHa‘-IaHLHLIC MIOHATHUS 00 OpTraHUYCCKUX BCHICCTBAX KAK O COCAUHCHUAX




yriaepoaa (MeTaH, 3TaH, ATHJEH, AalleTWIEH, 3TaHOJ, TJIHUIEPUH, YKCyCHas
kuciorta). X coctaB M xumudeckoe cTpoeHue. Ilonstue o Onomormuecku
BaXXHBIX BEIIECTBAaX: JXHMpaX, OeiKax, YIrJIeBOJaX — M HX pOJIM B KU3HU
4yenoBeka. MarepuanbHoe €AMHCTBO OpPraHMYECKMX W HEOPraHMYECKUX

COEeIUHEHNN

2.7

Kpemuuii, ero ¢usnyeckue M XHUMHYCCKHE CBOMCTBA, IIOJIyYCHHUE M
npuMmenenne. CoenuHeHus kpemHust B mpupone. OOmue mpeacraBieHus 00
okcuze kpemuusa(IV) u kpemuneBoi kuciore. CHIIMKATBI, UX UCIOJb30BaHUE B
OBITY, MEAWIIMHE, TPOMBIIIJICHHOCTH. BakHEWIIIuEe CTPOUTENHHBIC MAaTePUAIIBI:
KepaMHKa, CTEKJIO, IIEMEHT, OeTOH, Xene300eToH. [Ipobnembl Oe3omacHOro

HCIIOJIb30BAHUA CTPOUTCIIbHBIX MAaTCPUAJIOB B HOBCGHHGBHOﬁ KHU3HU

2.8

XUMHUYECKUH SKCIIEPUMEHT: U3ydeHHe 00pa3IioB HEOPraHMYECKUX BEILECTB,
CBOICTB COJIIHOM KHCIJIOTBI; IIPOBEJCHUE KAUECTBEHHBIX PEAaKLMHA Ha XJIOPHI-
MOHBI W HAOJIOACHWE TPU3HAKOB HMX TPOTEKAHUS; OIBITHL, OTPAKAIOIINE
¢u3nueckue U XUMUYECKUE CBOICTBA raJlor€HOB U UX COECJMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BUAECOMATEPUAIOB); O3HAKOMIIEHHE C O0pa3liaMH XJIOPUIOB
(raJloreHN1I0B); O3HAKOMJIEHHE ¢ oOpa3laMu cepbl M €€ COeIMHEHHUSIMU
(BO3MOKHO HCIOJB30BAHWE BHUICOMATEPUANIOB); HAONIOJCHHE Mpolecca
o0yriMBaHus caxapa IoJ JEHCTBHEM KOHIEHTPUPOBAHHOW CEPHOW KHUCIOTHI;
U3ydeHHEe XUMHUYECKHUX CBOWCTB Pa30aBICHHON CEpHOW KHCIOTHI, MPOBEICHUE
KayeCTBEHHON peakuuu Ha cyiabpaT-uoH U HaONIoJeHHe MpU3HaKa eé
MPOTEKaHUs; O3HAKOMJIEHHE ¢ (PM3MUYECKUMHU CBOMCTBaMU a30Ta, pocdopa u ux
COEMHEHUN (BO3MOXHO MCIIOJIb30BAaHME BHUAEOMATEpUaANoOB), oOpa3lamu
a30THBIX U (OCHOPHBIX yIOOPEHHUI; MOTyueHne, coOnpaHue, pacrio3HaBaHue U
U3Y4YEHHE CBOMCTB aMMMaKa; MPOBEACHHE KAYECTBEHHBIX pEaKLHUHi Ha HOH
aMMOHMSI U Qocdar-uoOH U H3yYEHHE MPU3HAKOB MX MPOTEKaHUS,
B3aUMO/IIICTBHE KOHIICHTPUPOBAHHON a30THOM KHCIOTHI ¢ MeJbI0 (BO3MOXHO
UCIIOJIb30BaHUE BUEOMATEPUAJIOB); H3YYEHHME MOJENeH KPUCTAJUIMYECKUX
pemwéTok anmasza, rpadura, QymIepeHa; O3HAKOMJIEHHE C IPOLECCOM
azcopOLuK pacTBOPEHHBIX BEILLECTB aKTUBUPOBAHHBIM YITIEM U YCTPOHCTBOM
NpOTHBOra3a; IMOJIyueHHe, cOOMpaHue, paclo3HaBaHHE M W3Y4YEHUE CBOWCTB
VIJIEKUCIIOro Tra3a; NpOBEJeHHE KauyeCTBEHHBIX peakiuil Ha KapOoHaT- u
CHWJIMKAT-UOHbl M W3y4YEHUE IPU3HAKOB HX IPOTEKAHMS; O3HAKOMIIEHHE C
MPOAYKIMEH CHUIMKATHOW MPOMBIIUIEHHOCTH; PEIIEHUE 3KCIEPUMEHTaTbHBIX

3aJa4 1o TeMe «BakHelIe HeMeTalllIbl M UX COSIUMHEHUSI

MeTamisl ¥ UX COSAUHECHUS

3.1

O6I_I_la}1 XapaKTCPUCTHUKA XUMHUYCCKUX IJICMCHTOB — MCTAJIJIOB HA OCHOBAHHUU




ux mnosioxeHuss B Ilepuomuueckoil cucrteMe XuUMUYECKUX diaeMeHToB J[.U.
MeH):[eJIeeBa nu CTpOeHI/IH ATOMOB. CTpOGHI/Ie MCETAJIJI0B. MeTaHHI/I‘-IeCKaSI CBA3b
U METAUIMYeCKas KPHUCTALTMYECKass pemeTka. ODIEKTPOXUMHYECKUN P

HaIIpsHKEHUN METaJlIOB

3.2

dusznueckue W XUMHUYECKHE CBoicTBa MerawioB. OOmme crnocoObl
nojy4eHus mertamioB. IloHsATHE O KOppO3MM METaJIOB, OCHOBHBIE CIIOCOOBI
3alIMTHI UX OT Koppo3uu. CruiaBel (CTajb, Yyr'yH, JIOPATIOMUHIMA, OpOH3a) U HX

IMPUMCHCHHC B 6HTy U IIPOMBINIJICHHOCTH

3.3

[lenouynsie MeTaibl: nojoxeHue B [leproanueckoil cucteMe XUMUYECKUX
anemeHnToB J[.1. MenzaeneeBa; CTpOEHUE UX aTOMOB; HAaXO0KJICHUE B IIPUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMmepe HaTpus U Kaiusi). OKCubl
U THAPOKCHUABI HATpUA U KaJIUA. HpI/IMeHCHI/Ie MCJIIOYHBIX MCTAJIJIOB U HUX

COeIMHEHU
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[IlenoyHo3eMenbHbBIE METAUIBl MAarHUd M KalbLMH: IIOJIO)KEHHE B
Ilepnonnueckoi cucreMe xuMudeckux anemenToB (.M. Menneneesa; ctpoeHue
UX aTOMOB; HaXxOXXJIeHHe B Ipupoje. PHU3MUeCKue U XUMHUYECKHE CBOMCTBa
MarHusi M Kajblus. BakHeilmme coenuHEHMs] Kanblus (OKCH, TUIPOKCHUI,

conn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHeHUs

3.5

AmromuHuii: onoxenue B Ilepronnyeckoii cucreMe XUMHUYECKUX JIEMEHTOB
.. MenneneeBa; cTpoeHHE aroma; HaxOXkAeHUEe B npupoae. dusuueckue u
XUMHUYECKHE CBOICTBA alFOMUHMSL. AM(OTEpHBIE CBONCTBA OKCUJIA M THIPOKCHUIA

AJITOMUHUA

3.6

Kene3o: nonoxenne B [leprnoanueckoil CUCTEME XMMHYECKHUX 3JIEMEHTOB
J.W. MenneneeBa; cTpoeHHE aToMa; HaxoXkJIeHue B mpuponae. dusmdeckue u
XUMUYECKHE CBOMCTBa jkene3a. Okcumpl, ruapokcuasl u comu sxeneza(ll) u

xenesa(Ill), ux cocras, CBOMCTBA U OTyYEeHUE

3.7

XUMHUUECKUH SKCHEPUMEHT: O3HAKOMIJIEHHE ¢ oOpa3laMM METallIoB U
CIUIaBOB, UX (U3WYECKUMHU CBOWCTBAMHU; H3YUYEHHE pPE3YJIbTaTOB KOPPO3UH
METaJUIOB  (BO3MOYKHO HCIIOJIb30BaHME BHUAEOMATEPHUAIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUSL OKCHJA KajJblMsl M HAaTpUsl C BOJOM (BO3MOXKHO
UCIOJIb30BaHUE BHUAEOMATEPUAIOB); HCCIEIOBAaHHE CBONCTB >KECTKOM BOJBI;
mporecca TOpPEHHs JKele3a B KUCIOpoJe (BO3MOXHO —MCIOJIb30BaHHE
BUJICOMATEPHAIIOB); IPU3HAKOB NPOTEKAHUS KAYECTBEHHBIX PEAaKIMA Ha MOHBI
(MarHusi, kanplus, amoMmunHus, nuHka, skenesa(ll) m sxeneza(Ill), memu(Il);
HaOJr0IeHNe M OMMCAaHUe MPOLECCOB OKpAIIMBAaHUS IJIAMEHH MOHAMHU HaTpHs,

Kaisg W KalblUsad  (BO3MOXXHO  HCIIOJIb30BAaHHWE  BHJICOMATEPHANIOB);




uccaenoBanre amGOTEPHBIX CBOMCTB THAPOKCHUIA ATIOMHUHMS M THIPOKCHIA
[IMHKA; pPellIeHnEe SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BaxkHelume MeTasuibl U

HUX COCAUHCHUS

XUMHUS U OKpY>Karollas cpena

4.1

Hosrie Mar€purajibl U TEXHOJIOI'NH. BCH_IGCTBa U MaTcpHralibl B HOBC@I[HGBHOﬁ
J)KU3HH YeJIOBEeKa. XUMHS U 310pPOBLE. be3onmacHoe uCIONIB30BaHUE BEIICCTB U
XUMHUYCCKUX peaKI_II/Iﬁ B 6BITy. HepBaﬁ IoMomp IMpu XUMHYECKHUX OXKOorax Hu

OTpPaBJICHHUSX

4.2

OCHOBBI  JKOJIOTUYECKOW  TPaMOTHOCTH. XHUMHUYECKOE  3arps3HEHue
okpyxkaromiei cpeasl [TJK. Poib XuMuu B pelieHUH SKOJIOTHYECKUX MPOOIIEM.
[TpupoaHbIE WCTOYHWUKH YIJIEBOJOPOIOB (Yroyib, TPHUPOJHBIA Ta3, HedTh),

MPOIYKTHI UX NMEepepaboTKU, UX POJIb B OBITY M MPOMBIIIEHHOCTH

4.3

XHUMHUYECKUHN OKCIICPUMCHT: H3YYCHHC o6pa3u03 MaTcpraioB (CT@KJ’IO,

CIUIaBbl METAJLJIOB, OJMMEPHBIE MAaTEPUAIIbI)




IPOBEPSIEMBIE HA OI'D 11O XUMHUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUS

Koxa
NMPoBePSIeMOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBaAHUSA K MPEAMETHBIM pe3yJbTaTaM 6a30BOr0
YPOBHSI 0CBOEHHUSI OCHOBHOIi 00pa30BaTeIbHOIi MPOrpaMMbl OCHOBHOT'O
o0u1ero oopazoBanus Ha ocHoBe PI'OC

1

[Ipencrasnenue:

1.1

0 T103HABaeMOCTH SBJIICHUU npupoapl, ITOHHMAaHUEC 00BEKTHUBHOM
3HAYUMOCTH OCHOB XHMHYECKOI HAayKH KakK obnactu COBPCMCHHOT'O
€CTCCTBO3HaHHUA, KOMIIOHCHTA O6H.I€I>i KYJIbTYpbl H HpaKTI/I‘lCCKOﬁ
ACATCIIbHOCTH YCJIOBCKA B YCJIOBUAX COBPEMCHHOI'O O6H.I€CTB3,; ITIOHUMAaHUC

MECTa XUMHUHU CPCAU APYTIUX €CTCCTBCHHBIX HAYK

1.2

0 HAy4YHBIX MCTOAAX IIO3HAHHA, B TOM HYHUCIIC SKCICPUMCHTAIIBHBIX U
TCOPCTUUCCKUX MCTOAAX HMCCICAOBAHNA BCUICCTB U U3YUCHUA XUMHUYCCKUX
peaKuHﬁ; YMEHHUE HUCIIOJB30BATH MOICIN JIA 00BACHEHUS CTPOCHUA

aTOMOB M MOJICKYJI

1.3

0 chepax mpodeccCHOHATBHON ACSITETLHOCTH, CBSI3AHHBIX C XUMHECH H
COBPEMEHHBIMM  TEXHOJIOTMSIMM, OCHOBAaHHBIMHM Ha  JIOCTHXKEHUAX
XUMUYECKON HAYKH, YTO MO3BOJUT OOYYAIOIIMMCSI pacCMaTpUBaTh XHUMHIO
Kak chepy cBoeil Oyaymieil mpodeccnoHanbHON ASSITENFHOCTU U CAENATh
OCO3HAHHBIN BHIOOP XMUMHH KaK MPO(HIBHOTO TIpeIMeTa MPH Mepexoie Ha

YPOBEHb CPEIHEro o0mero oopa3oBaHus

Bnagenue cucremMoll XHMMHYECKMX 3HAHMHA U YMCHHUEC TIPUMCHATH

CUCTEMY XUMHNYCCKUX 3H3HPII>1, KOTOpas BKIIKOYACT:

2.1

BaOXHEHIINE XWMHYECKHE TIOHATHSI. XWUMHWYECKHI 3JICMCHT, aTroM,
MOJIEKYJIA, BEIECTBO, IPOCTOE M CIOXKHOE BEUIECTBO, OAHOPOAHASA U
HEOJHOPOJHAs CMECh, OTHOCHTEIbHBIE aTOMHAs M MOJEKYJISpHas Macchl,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAsl Macca, MOJISIPHBIA 00BEM, OKCH,
KHCJIOTa, OCHOBaHHWE, COJIb (CpenHss), XUMHUYECKas peaklus, peakluu
COEIMHEHUS, PEeaKIMK Pa3lIoKeHUs, PEaKIIUK 3aMEelICHUs, peakiui oOMeHa,
TerI0BOM 3((EKT peakiuu, 3K30- U IHIOTEPMHUECKUE PEAKIIUU, PacTBOP,
MaccoBasi J0JsI XUMHUYECKOT0 3JEMEHTa B COEAWHEHUH, MaccoBas IO U
MPOLIEHTHAs KOHIIEHTpAlUsl BelIeCTBa B  pPacTBOpe, SAOpO  aroma,
AJIEKTPOHHBIN CIION aTOMa, aTOMHast OpOUTallb, paJAnyC aTOMa, BaJIEHTHOCTb,
CTCIICHb OKHCJICHUA, XUMHNUYECKaA CBs3b, OJICKTPOOTPULATCIIBHOCTD,

NOJIApHAasA U HCIIOJIApHAA KOBAJICHTHAA CBA3b, HOHHAA CBSA3b, MCTAJIJIMICCKAA




CBsI3b, KPHUCTAJUIMYECKAs pemeTka (aTOMHAas, WOHHAs, METaJUTMYecKas,
MOJIEKYJISIpHAsl), WOH, KAaTWOH, aHWOH, OJJEKTPOJIUT W HEIJICKTPOJIHT,
ANIEKTPOJIUTHYECKAsT ~ JMCCOIMALMS,  pEeaklMd  HWOHHOIO  OOMeHa,
OKHCITUTEITHhHO-BOCCTAHOBUTEIIHHBIE peaKIvH, OKHCITUTEh u
BOCCTaHOBHTEIIb, OKUCIICHUE W BOCCTAHOBJICHHUE, DIICKTPOJIH3, XUMHUECKOE
paBHOBeCHE, OOpaTHUMbIE U HEOOPATUMBIC PEAKIIUU, CKOPOCTh XUMHUYECKOM

peakiuu, katanuzarop, [1/IK, koppo3ust MmeTanios, CriiaBbl

2.2

OCHOBOIIOJIATAlOIINE 3aKOHbl XHWMHH: 3aKOH COXPAaHEHUS MAacChl,
nepuoanueckuid 3akod JI.M. MeHneneeBa, 3aKOH IOCTOSIHCTBA COCTaBa,

3aKOH ABOrajapo

2.3

TECOpHUHU XUMUU: ATOMHO-MOJICKYJIApHasA TEOpUs, TCOPHA

BHGKTpOHHTquCKOﬁ JUucConranmn

Brnanenue ocHOBaMM XMMHUYECKON TPaMOTHOCTH, BKJIFOYAIOILICH :

3.1

yYMEHUE MPABWIBHO MCIOJb30BaTh MU3yYEHHBIE BEIIECTBA U MaTEPHUAIIbI
(B TOM umciie MUHEpalbHbIE YAOOpEHUs, METaUIbl U CIUIaBbI, MPOIYKThI
nepepadOTKH MPUPOJHBIX UCTOYHUKOB YTIIEBOJAOPOIOB (YIJIsl, IPUPOIHOTO
rasza, He)TH) B OBITY, CEJILCKOM XO3sIiiCTBE, Ha IPOU3BOICTBE U TIOHUMaHUE
3HAa4eHUsl KUPOB, OEIKOB, YIJIEBOAOB JIsl OPraHU3Ma 4YEIOBEKa; YMEHHE
IIPOTHO3UPOBATH BIMSHUE BEIIECTB U XUMUYECKHUX IIPOLECCOB HA OPraHU3M

YeJIOBEKA U OKPYKAIOUIYIO IIPHPOHYIO CPEIy

3.2

YMCHHUEC HUHTCIPUPOBATD XHUMHUYCCKHUEC 3HAHHA CO 3HAHHUAMH OPYIrux

y4eOHBIX MPEIMETOB

33

HaJIMYKME OMbITa PabOTHI C pa3IMYHBIMU MCTOYHHKAMHU MH(POPMALIUU 110
XUMUHM  (Hay4Has ¥ HAy4yHO-TIONYJSpHas  JIUTepaTypa, CJIOBapH,

CIPaBOYHHUKH, HHTEPHET-PECYPCHI)

34

yMeHUE OOBEKTHBHO OLIEHMBaThb MH(MOPMAIMIO O BELIECTBAX, WX
MIPEBPAIICHUAX U NPAKTUYECKOM IPUMEHEHUH U YMEHHE HCIOJb30BaTh €€

IJI pCHICHU A y‘le6HO—H03HaBaTCJ'IBHBIX 3aaad

Bnanenune ocHOBaMM NMOHATUHMHOIO anmnapara U CUMBOJMYECKOTO S3bIKa
XUMHUU ISl COCTaBJICHHS (OPMYJ HEOPTaHWYECKHMX BEIIECTB, YpaBHEHUMU
XUMHYECKHUX peakiuii; ocHoBaMu xumudeckoil HoMeHkIaTypsl (IUPAC u

TPUBUAIBHOM )

YMeHue OoOBIACHATH CBS3b MOJIOKEHHs ayeMeHTa B llepuoanueckoit
CHUCTEME C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHUS aTOMOB XMMMUYECKUX
dJ€MEHTOB (cocTaB | 3apsj  sapa, oOImee YWCIO DJIEKTPOHOB),

pacnpeaciiCHUEM DJJICKTPOHOB 110 JHCPICTHUYCCKUM YPOBHSIM AaTOMOB




MEPBBIX TPEX MEPUOJOB, KAJIUs U KaIbIIHs

[IpencraBienue 0 MEPUOAMYECKON 3aBUCHUMOCTH CBOMCTB XHMHYECKHX

JJIEMEHTOB (paAMyC aToMa, 3JIEKTPOOTPULIATENBHOCTh), IPOCTBIX U

6 CJIOKHBIX BEIIECTB OT MOJIOKCHHS AeMeHTOB B [leprnoandeckoit cucreme
(B MaybIX MEepUOJaxX U TJIABHBIX MOATPYIINAX) U 3JIEKTPOHHOTO CTPOCHUS
aroMma

7 YMeHue KinaccupuIupoBaTh:

7.1 XHMHYCSCKHE 3JIEMEHTHI
7.2 HEOpPraHWYECKHUE BEIeCTBA
7.3 XUMHYECKUE PEeaKIUU
8 YMeHue onpeaensiTh:
g1 BAJICHTHOCTh W CTENEHb OKHUCICHUS XUMHUYECKHX JJIEMEHTOB, 3apsj
' HOHA
oo BHJI XUMHUYECKOHM CBS3M M THUIl KPUCTAJUIMUECKOW CTPYKTYpPHI B
' COEIMHEHUAX
8.3 XapakKTep Cpe/bl B BOJHBIX pacTBOpPaxX BEIIECTB (KUCIOT, OCHOBAHH)
8.4 OKHCJIMTENIbL U BOCCTAHOBHUTEIIh
9 YMeHHe XxapakTepu30BaTh (PU3NUECKUE U XUMUYECKHUE CBOKCTBA:
MPOCTHIX BEHIECTB (KKCIOPO, 030H, BOJOPO/I, TpaduT, aiMas, KpeMHUH,
9.1 a3oT, (ocdop, cepa, xyop, HATPUH, KA, MATHAN, KaJIbIHH, aTFOMUHUH,
KENe30)
CIIOKHBIX BEIIECTB, B TOM YHUCIIE€ MX BOJHBIX PACTBOPOB (BOJa, aMMHUAK,
XJIOPOBOJIOPO/, CEPOBOIAOPOJ, OKCHABI U THUIAPOKCHIBI MeTamioB [-ITA
92 rpynmn, amomunus, meau (II), munka, sxenesa (II u 1), okcuasl yraepoaa

' (Il m 1V), kpemuus (IV), azora u dochopa (IIl u V), ceprr (IV u VI),
CepHHUCTasi, CepHas, a30THcTas, a3oTHasd, (QochopHas, yroiabHas,
KpEeMHHEBasi KHCIIOTa U UX COJIH)

MIPOTHO3UPOBATh U XapaKTEPU30BaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH
93 OT UX COCTaBa M CTPOEHMS, NMPUMEHEHHE BEIIECTB B 3aBUCHUMOCTU OT HUX

' CBOWCTB, BO3MOXXHOCTh TMPOTCKAHUS XUMHUYECKUX TMpEBpaliecHUN B
Pa3TUYHBIX YCIOBUSIX

10 YMeHue COCTaBIATh MOJEKYJSpPHbIE U MOHHBIE YPAaBHEHUS PEAKIIHiA, B
TOM YHCJIE:

10.1 peaxkuuit HFOHHOTro 0OMeHa
10.2 OKHCIIMUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI




WUTIOCTPUPYIOIINX XUMUYECKHE CBOMCTBA U3YUEHHBIX KJIacCOB (TPyIIN)

103 HEOPraHUYECKHUX BEILECTB
10.4 MOATBEPKAAIOIIMUX TCHETUYECKYIO B3aMMOCBS3b MEXKIY HUMU
11 YMeHnue BIYUCIATh (IPOBOAUTH PACUEThI):
11 OTHOCHUTEJIBHYIO MOJIEKYJSIPHYI0O U MOJSIPHYIO MacChl BELIECTB,
' MacCOBYIO JIOJIF0O XUMHUYECKOI'0 JIEMEHTA B COSMHEHUH
11.2 MAaCCOBYIO JIOJIO BEIIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3on
114 [0 YPaBHEHUSM XUMHUYECKUX pEaKIMi W HaXOAUThb KOJIHYECTBO
' BEIIECTBA, 00BEM U MacCy peareHTOB WM MPOJAYKTOB PEAKIIUU
12 Brnanenue (3HaHuE OCHOB):
OCHOBHBIMHM METOJaMH Hay4HOI'O MO3HAaHUs (HaOJI0/EeHNE, U3MEpPEHHE,
11 9KCIIEPUMEHT, MOJEIHPOBAHUE) MPH H3YYECHUH BEIIECTB U XUMHUYECKUX
' SBJICHHI;, YMEHHE C(POPMYIHPOBATH NPOOJIEMYy U TPEAIOKHUTH MyTH €&
pelieHus
172 Oe3omacHoil pabOTBl C XUMHUYECKUMH BELIECTBAMH, XHUMHUYECKOU
' MOCY/ION U JIA0OpaTOPHBIM 000pYI0BaHUEM
MpaBUJIaMH O€301TacHOTO OOpAIIEHHS C BEIECTBAMH, HCIIOIb3YEMBIMH B
MOBCEIHEBHON JKM3HM, TMpPaBUIAMH TMOBEACHHUS B IENAX COEpexeHUs
12.3 37I0POBbSI U OKpYXKAlOUIEH MPUPOJHOM Cpenbl; IMOHMMaHHUE Bpela
(omacHOCTH) BO3/ICUCTBUS HA KUBBIE OPraHU3MBI ONIPEACIEHHBIX BEIECTB,
CHOoCcOO0B YMEHBILIEHUS U MPEAOTBPAIIEHUS X BPEAHOIO BO3AEHCTBUS
= Hanuume npakTUyecKUX HABBHIKOB IUIAHUPOBAHUS M OCYIIECTBIICHHS
CJIEIYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:
U3y4eHHUE U ONHUCaHHEe (PU3UYECKUX CBOMCTB BEILECTB; 03HAKOMIICHHE C
13.1 (U3HYECKUMHA M XUMWUYECKUMH SIBJICHUSMH; OIBITHI, WJUTFOCTPUPYIOIIHE
MPU3HAKU MPOTEKAHUS XUMUYECKUX peaKnit
13.2 n3yueHue crnocoOoB pa3eseHus cMmecen
MIOJIyYE€HUE KHUCIIOpPOJa U M3YYEHHE €rO CBOMCTB; MOJyYEHUE BOLOPOAA
13.3 U U3YYEHUE €r0 CBOMCTB; MOJYYEHHE YTJIEKHCIIOrO ra3a U U3y4YeHUE €ro
CBOMCTB; MOJyYE€HUE aMMHUaKa U U3yUYE€HHUE €0 CBOMCTB
134 IIPUTOTOBJIEHUE PACTBOPOB C  ONPENECIEHHOM MaccoBOW  JoJei
' pacTBOPEHHOTO BEILIECTBA
13.5 MMPUMEHEHHUE UHANKATOPOB (JJaKMyca, METHIIOpamkxa U (peHomdranenHa)

IJIg OIIPEACIICHUS XapaKTEepa CpCAbl B paCTBOpPAX KUCIOT U 1enoyen




13.6

HCCIIeJOBaHUE U OMHMCAHUE CBOWCTB HEOPraHMUECKUX BEIIECTB Pa3INYHbIX
KJIACCOB; HW3YyUYEHHUE B3aUMOJICHCTBUSA KHCIOT C METAUIaMH, OKCHUIaMH
METaJIOB, PAcTBOPHUMBIMU M HEPAaCTBOPHUMBIMH OCHOBAaHHSIMHU, COJISIMU;
MOJIy4YEHUE HEPaCTBOPUMBIX OCHOBAaHUM; BBITECHEHHE OJHOIO0 MeETajlia
IpyrUM M3 pacTBOpa COJM; HCclefoBaHHEe aM(OTEpHBIX CBOMCTB

THUAPOKCHUIAOB AJIFOMHUHUA U TUHKA

13.7

pelieHre 3KCIEepPUMEHTANBHBIX 3ajad 1o Temam: «OCHOBHBIE KJIACCHI
HEOPraHWYECKUX COCIUHEHUN»; «DJIEKTPOIUTUYECKAsT JIHCCOLIAIIUSY;
«BaxxkHelmue HeMeTallIbl U UX COSAMHEHM, «BakHeHuIne MeTaliabl U UX

COCOUHCHUA»

13.8

XUMHAYECKHE IKCIIEPUMEHTBI, HIUTFOCTPUPYIOIIHE TIPU3HAKU POTEKAHUS
peakuuii FOHHOTO 0OMEHA; KAYeCTBEHHBIC PEaKIMK Ha MPUCYTCTBYIOIINE B
BOJHBIX PacTBOpax HOHBL: XJIOPUMI-, OPOMHI-, HOAUI-, CyTb(aT-, hocdat-,
KapOOHAT-, CHUJIMKAT-aHUOHBI, THIPOKCUI-UOHBI, KATHOHBI aMMOHUS,
MarHus, KaJblus, allOMHHUS, kene3a (2+) um skemeza (3+), meau (2+),

AHKA

14

YmMmenue:

14.1

NPECTAaBIATh  pE3yAbTaThl  dKCIIEpUMEHTa B  (opme BBIBOJOB,
JI0Ka3aTeNnbCcTB, TIpaduKOB W TaOMMIl M  BBIABIATH AMIHUPHUYECKUE

3aKOHOMEPHOCTH

14.2

YCTAaHABJIMBATL CBA3W MCKAY PCAJIbHO Ha6JIIOI[aCMI>IMI/I XUMHYCCKHUMHU
ABJICHUAMH W TpoHeCCaMH, IMPOUCXOAAINMMU B MAKpO- U MHKPOMHPE,

OOBSACHATH NPUYMHBI MHOTO0Opa3Hsl BEILIECTB




HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Koxa

IIpoBepsieMblii 3JIEMEHT COIePKAHUS

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

1.1

UYucTtsie BemecTBa u cMecH. CriocoObI pasziesieHus: cMecei

1.2

ATOMBI H MOJICKYIJIBI. Xumudaeckrue djieMeHTHL. CHUMBOJIBI XHMHYECKUX

9JICMCHTOB. HpOCTBIe " CJIOKHBIC BCIICCTBA.

1.3

Xumuueckass ¢opmyina. BajgeHTHOCTP aTOMOB XUMHUYECKHX HJIEMEHTOB.

CreneHb OKUCIICHUA

1.4

3aKOH MOCTOSHCTBA COCTaBa BCIICCTB. OTtHocuTeNnbHAsA aTOMHAs Macca.
OrHocutenpHas MOJICKYJIsIpHas Macca. MaccoBas g0 XUMHYECKOTO 3JIEMEHTa

B COCIMHCHHNU

1.5

KomuuecTBo BemiecTtBa. Moibs. MoinsipHas macca. MoJisipHbIii 00bEM ra3oB.

BzanmocBs3b KOJIMYCCTBA, MACChI K YUCJIa CTPYKTYPHBIX €AWMHUI] BEIICCTBA

1.6

du3nyeckre U XUMHUYECKHE SIBICHUA. XUMHUYeCcKas pCaKkuusa u e€ ITPU3HAKH.

3aKoH COXpaHCHHA MACChI BCIICCTB. XUMHYECKHE YpaBHCHU

HepI/IOI[I/I‘leCKI/Iﬁ 3aKOH U HepI/IO,I[I/ILICCKaSI CHUCTCMAa XUMHNYCCKHX 3JICMCHTOB

J.1. Menneneera. CTpoeHrue aToMOB

2.1

Ilepnonnueckuit 3akoH. Ilepuoguyeckas cucreMa XMMHYECKUX JJIEMEHTOB
JA.N. MenpneneeBa. Ilepuonst u rpynmnel. OU3UYECKUN CMBICT IOPAIKOBOTO

HOMEpa, HOMEPOB MEpPHOJia U IPYIIIbI AJIEMEHTA
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Crpoenne artomoB. CoctaB aTOMHBIX danep. M3oTombl. DaeKTpPOHBI.
CTtpoeHue 3IeKTPOHHBIX 000104eK aTOMOB MEpPBhIX 20 XMMUYECKHX JIEMEHTOB

[Tepnonnueckoit cucrems! J1.11. MeHnneneena

2.3

3aKOHOM€pHOCTI/I B M3MCHCHUM CBONCTB XMMHYECKHUX JJICMEHTOB MEPBBIX
TpéX MepruoaoB, KaJlnsd, KaJblUsd (pa):[I/cha ATOMOB, JJICKTPOOTPHULATCIBHOCTH,
MECTATNIMYCCKUX KW HEMCTAIIIMYCCKHX CBOﬁCTB) n ux CO@)II/IHGHI/II\/'I B
COOTBCTCTBHU C IIOJOXKCHHUEM OJOJICMCHTOB B Hepnonﬂqecxoﬁ CHUCTEME H

CTPOCHUEM HUX ATOMOB

CrtpoeHue BemecTa

3.1

Xumudeckass cBs3b. KoBanmeHTHas (TOJsIpHAsE W HEMOJIApHAs) CBS3b.

3J'ICKTpOOTpI/II_IaTCJ'IBHOCTB XHUMHUYCCKUX 9JICMCHTOB. Honnas CBA3b.




Meramnueckas CBSI3b

3.2

Tunel KpUCTAUIMYECKUX PEMIETOK (aTOMHAas, HMOHHAs, METaJUIM4ecKas),
3aBUCUMOCTh CBOWCTB BEILECTBA OT THUMA KPUCTAIIMYECKON PEIIETKU U BHIA

XUMHUYECKOH CBI3U

Baxneliye npeacTaBUTENM HEOPraHMYECKMX BelecTB. HemeTtamwibl U ux

COCIUHECHUA. Meramisl 1 uX COCAUHECHUA

4.1

Krnaccudukanus 1 HOMEHKIAaTypa HEOPraHWYEeCKUX COCAWHEHUI: OKCHIIOB
(coneobpa3zyromue: OCHOBHBIE, KHCJIOTHBIE, amQoTepHBIC) u
HecoJieoOpa3ylonye; OCHOBAHUH (UIET0OYM M HEpacCTBOPUMBIC OCHOBAHHSA);
KHACJIOT  (KUCIOpOACOJEpKaue M OeCKHCIOPOAHBbIE, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJICH (CPEIHUX M KUCITBIX )

4.2

dusnyeckue M XHMMHYCSCKHE CBOMCTBA IIPOCThIX BCHICCTB-HEMCTALIIOB!:

BOJIOPO/IA, XJIOpa, KUCIOPO/a, Cepbl, a30Ta, pocdopa, yriepoaa, KpeMHHUS

4.3

du3nuecknue U XUMHICCKHE CBOMCTBA MMPOCTBIX BCHICCTB-MCTAJUIOB: JIMTUA,
HaTpuAa, Kajdud, Marivusd M KaJlblusl, aJllOMHHUA, KCIIC3a. SHGKTpOXI/IMI/I‘IeCKI/Iﬁ

Ps HAIPSDKEHUN METAJUIOB

4.4

®u3nyeckue M XUMHUYECKHME CBOMCTBAa  BOJOPOJHBIX  COCIMHEHHUI

HCMCTAJJIOB: XJIOPOBOAOpOAA, CEPpOBOAOPOAA, aMMHUAKA

4.5

Ou3nyeckue U XMMHUYECKUE CBOMCTBA OKCUIOB HeMeTaisioB: cepol (IV, VI),
azorta(ll, IV, V), docdopa(Ill, V), yrnepoma(ll, IV), kpemuusa(IV). [Tony4denne

OKCHJ0B HEMCTAJIJIOB

4.6

Xumnueckue cBoiicTBa okcuoB: MeTauioB [A-IITA rpynm, nunka, mequ(Il) u

xemneza(ll, III). [TonyyeHne okCUIOB METAIIIIOB

4.7

XUMHYECKHE CBOMCTBA OCHOBaHMM M aM(OTEPHBIX THAPOKCHIOB (Ha
npuMepe THIPOKCHUIOB aIFOMHUHMUS, Kene3a, MHKa). [lonmyuyeHne ocHOBaHUN U

aM(pOTEpHBIX THIPOKCHUIOB

4.8

Ob6mue XUMHUYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJIOPOIHOM,
CepOBOZOPOAHOM, CEpHUCTOM, CepHOH, a30THOH, (ocopHOH, KpeMHHEBOM,
yronbHOH. OcoOble XMMHYECKHE CBOWCTBA KOHLIEHTPUPOBAHHOM CEpHOM U

a30THOM KHCIOT. HOHY‘I@HI/IG KHUCJIOT

4.9

OOue xuMu4yeckre cBoiicTBa cpeHux coneil. [lomyyenue coneit

4.10

HOJ’Iy‘{eHI/IC, COGI/IpaHI/IC, pacno3dHaBaHUC BOAOpPOMda, KHUCIOpOAAd, aMMHAKa,

YTIIEKHCIIOTO Ta3a B JIA00paTopuu

4.11

[Tonyyenue ammuaka, CEpHOM M A30THOW KHUCIOT B MPOMBIIUICHHOCTH.




OO6u1re cnocoObl MOTYyYSHHUS METAJIOB

4.12

I'eneTnueckas CBA3b MCXKAY KiIaCCaMU HCOPTaHUYCCKUX COGI[I/IHGHI/If/’I

XUMHYECKUE PEAKIUU

5.1

Knaccuukanuss XMMHUYECKMX peakIuil MO pa3iIMyHbIM IPH3HAKaM: IO
YHCIy U COCTaBY Y4acTBYIOUIMX B peaKIMH BEUIECTB, IO TEIIOBOMY 3P deKTy,

10 U3MEHCHHUIO CTEIICHEH OKHCICHHMS XUMHYSCKHUX AJIEMEHTOB

5.2

TernoBoil 3¢ ekt XUMUYECKOH peakiuH, TePMOXHUMHUYECKHE YpaBHEHHUS.

DK30- 1 SHAOTEPMHUYCCKUEC pCAKIINU. TepMOXI/IMI/I‘IeCKI/IC YpaBHCHUA

5.3

OKuCINTEIbHOBOCCTAHOBUTENbHbIE peakuuu. Oxucnurenu u
BoccTaHoBUTEeNU. [Ipoliecchl OKHMCIEHMS UM BOCCTAHOBJIEHHS. DJIEKTPOHHBIN

0aJaHC OKHMCIIUTEIbHOBOCCTAHOBUTEIbHOM pCaKnuu
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Teopus ANEKTPOJUTUYCCKON  JUCCOIHAITUH. Kartnonsl, AHUOHEL.
DNEKTPONHUTHl U HEANEKTPOIUTHL. CUIIbHBIE U clla0bie JIeKTPOonauThl. CTeneHb

Aucconnanumn

5.5

Peakuuu nonHoro obMeHa. YcloBus IIPpOTCKAaHUA peaKHI/Iﬁ HOHHOI'O O6M€Ha,

IIOJIHBIE Y COKPAIIEHHBIE HOHHBIE YPABHEHUS PEAKIIMU

XHMHMS ¥ OKpYXarolas cpeaa

6.1

BemectBa 1 marepuasisl B IIOBCEHEBHOW JKM3HHU 4elOBeKa. besomacHoe
UCIOJIb30BAHUE BEIECTB M XUMHYECKUX peakiuil B jabopaTopuu U OBITY.

HepBaﬂ IIOMOIIb ITPpHU XUMHUYCCKUX OKOT'aX U OTPABJICHHUAX

6.2

XUMUYECKOE 3arpsi3HEHUE OKpYXarolled cpeabl (KUCIOTHBIE JOXKIH,
3arps3HEHUE IOYBBI, BO3/yXa U BOJOEMOB), CIIOCOOBI €ro MpeAOTBpAIlCHUs
[IpenensHass pomyctumas koHueHTpauus BemecTB (ITAK). Poap xumun B
pELICHNH HKOJOTHYECKUX NpobieM. YcuieHHe MapHUKOBOTro 3¢¢exra,

pa3pylieHue 030HOBOTO CJIOSI

6.3

[Ipumenenue cepsl, azota, docdopa, yriaepoaa, KpEMHUS U UX COSTUHEHUN
B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIbCKOM Xo3sicTBe. [IpuMeHeHue
METAIJIOB U CIUIaBOB (CTajb, YYIyH, IIOPAJIOMHHMH, OpoH3a) B OBITY H
MPOMBIIIICHHOCTH UX coelMHeHUH. [IoHsATHE 0 KOPPO3UU METAJIOB, OCHOBHBIE

CIOCOOBI 3aIUTHI UX OT KOPPO3UHU

6.4

[IpupoaHble UCTOYHUKHU YTIEBOJIOPOAOB (Yyrosib, MPUPOAHBINA ra3, He(dTh),

MPOIYKTHI UX MepepaboTku (OEH3UH), UX PO B OBITY U MPOMBIIUIEHHOCTH

6.5

HepBOHaHaJ'IBHBIC MIOHATHS 00 OPraHNvYCCKUX BCHICCTBAX KaK O COCAWHCHHUAX

yriepoaa (MeTaH, 3TaH, 3THIIEH, alleTUJIeH, 3TaHOJI, INIMIEPHH, YKCYCHAsl KUCIIOTa).




[onsiTne 0 OMONIOTHMYECKN BaXKHBIX BELIECTBAX: KHUPAX, OENKax, YriaeBogax — U UX

POJIM B JKU3HU YCIIOBCKA

7 Pacuérsr:
7.1 1o ¢hopMysaM XUMHYECKUX COSTUHEHUN
7.2 Macchl (MaccoBOM) J10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMHUYECKHUM YPaBHEHUSAM

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI UIS1 YYEHHUKA

1. Xumusi: 8-if kjacc: 0a30BbI ypOBEHb: Y4eOHUK; 5-¢ H3AaHue, mepepadoTaHHOE
lNabpuensu O.C., OctpoymoB W.I'., CraakoB C.A. AkmuonepHoe oOmiecTBo «lM3marenbcTBo
«IIpocsemenune».

2. Xumusi: 9-i1 kmacc: 0a30BBIM ypOBEHb: Y4YEOHUK;, 5-€¢ u3laHue, nepepadoTaHHOE
I'adpuensu O.C., Octpoymos WN.I'., CrnagkoB C.A. AkuuonepHoe obmectBo «3natenbcTBo

«IIpocsemienue».

METOINYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

1. Tabpuensn O.C. Xumusa. 8§ —9 kmaccel: meroamueckoe nocodue / O.C. T'abpuensH,
A.B. Kymmogsa. - M.: Jlpoda, 2015.

2. T'abpuensn O.C. Xumus. 8 kiacc: HactonbHast kHura ais yuurens / O. C. ['aOpuenss,
H.IT. BockoOoitnukoBa, A.B. fAmrykosa. - M.: lpoda, 2015.

3. l'abpuensan O.C. Xumus. 9 kinacc: HactonpHas kaura juist yuurens / O.C. I'abpuensH,
H.I1. BockoGoiinukoBa, A.B. Smrykosa. - M.: [lpoda, 2016.

4. T'abpuensn O.C. Xumusa. 8 kiacc: KOHTpOJbHblE U mpoBepouHbie pabotel / O.C.
I"abpuensn [u ap.]. M.: Ipoda, 2014.

5. T'abpuensu O.C. Xumus. 9 kiacc: KOHTpoJibHbIE U TpoBepouHbie pabotel / O.C.
I"abpuensn [u ap.]. M.: Ipoda, 2015.

6. I'abpuemnsa O. C. Xumus. 8 —9 kiaccel: XUMUs B TeCTax, 3a1aydax, ynpaxkHeHusx / O.
C. I'abpuensn, H. I1. Bockob6oiinukoBa M.: [Ipoda, 2017 7.I'abpuensa O. C. Xumus. 9 knacc:
xumudeckuid dxcriepumeHT B 1mkone / O.C. I'abpuensn, H.H. Pynos, B.M. Tonkynos. - M.:

Hpoda, 2013.
8. N'abpuensu O. C. Xumus. 8 Kacc: 3JIeKTpoH. MyabreMu. pwi. / M.: Jlpoda, 2012.

9. T'abpuensu O. C. Xumus. 9 kiacc: 3MeKTpoH. MyasTemMua. npui. / M.: lpoda, 2013



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBbI CETH
HNHTEPHET

000 "AKmnacc"
OI'AOY HIIO "Akanemust Munmnpocsen eaust Poccun"
AO UznarensctBo "[IpocBenienue"
00O "®wuzukon JIabd"
000 "dokchopa"
'AOY BO MI'ny
00O "CBEPOEPA3OBAHUE"
http://www.alhimik.ru - mose3Hsie coBeThbl, 3(h(PEKTHBIC OIBIThI, XHMUYECKHE HOBOCTH,

BUPTYaAJIbHBIA PENIETUTOP.
http://schoolbase.ru/articles/items/ximiya - Bcepoccuiickuii IIKOJIBHBIM MOpTan  Co

CCbUIKaMHU Ha 00pa30BaTeNIbHbIE CANThI 10 XUMHH.

http://c-books.narod.ru - nuTepaTypa Mo XUMHH.

http://www.hemi.nsu.ru/ - uHTepHET-y4eOHUK «OCHOBBI XUMHUM

https://resh.edu.ru/ - Poccuiickas 31eKTpoHHAas 1IKOJIa

www.periodictable.ru - cOOpHUK cTaTeil 0 XUMHUYECKUX dJIEMEHTaX, HILTIOCTPUPOBAHHBIN
HKCHEPUMEHTAMHU.

http://him.1september.ru/ ->xypHan «XuUMHUSI B ILIKOJIE)»

http://www.hij.ru/ -xxypHan «XuMus U KU3HbY
http://chemistry-chemists.com/index.html - 31eKTpOHHBIN KypHaAT «XUMHUKUA U XUMUS».
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