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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOrO 001Iero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHuUs, MPECTaBICHHBIX
B ®I'OC OO0, a Taxxke Ha oOcHOBe denaepaibHON paboyeil TporpaMmbI
BOCIIUTAHUA U C YYETOM KOHLEIIIUU NPENnofaBaHus Y4eOHOro mpeaMeTa « XUMHUs»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo XxuMuu Aa€T NPENCTaBICHUE O IENAX, OOIel CTpaTeruu
oOyd4eHHs, BOCHHTAHHS W PAa3BUTUS OOYYAIOIMIUXCSA CPEACTBAMHU y4eOHOTO
npeaMera, YCTaHaBJIMBAECT 00s13aTEIbHOE MPEIMETHOE coAepKaHue,
MpEAyCMaTPUBAET PACIPENEIECHUE €ro IO KiaccaM M CTPYKTYPUPOBAHHE IO
pa3ienaM M TeMaMm IPOrpamMMbl MO XUMHH, ONPENEISIET KOJIMYECTBEHHBIE U
KaueCTBECHHbIEC XapaKTepUCTUKU COJIepKaHus, PEKOMEHIYEMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHMHUU C YU4E€TOM  MEXKIPEAMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO Tporecca, BO3PACTHBIX
0COOCHHOCTEH  OOydYarolmuxcs, ONpeaessieT BO3MOXKHOCTH MpeaMeTa s
peanuzanuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOUM 00pa3oBaTesIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKkKe TPeOOBaHMM K
pe3ynbTataMm oOy4eHHUs XUMUU Ha YPOBHE IIeJIeH U3yUYeHHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IIO3HABATEJIbHOU JEATEIbHOCTU OOYYalolIerocs II0 OCBOCHHIO
y4eOHOT0 CO/IepKaHMUsI.

3HaHUEe XHMHHM CIY)KUT OCHOBOW [JIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
oOydJaromierocs, ero mpeacTaBICHUNH O MaTEPHAIILHOM €IWHCTBE MHpPA, BAKHYIO
poJib WrpaioT (GopMUPYEMbIC XHMHUEH MPEICTABICHUS O B3aWMOIIPEBPAIICHUIX
SHEPrUud U 00 SBOJIOLUMU BEUIECTB B MPUPOJIE, O MYTAX pPEUIEHUs TI00aTbHBIX
npo0JjieM yCTOMYMBOTIO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, SHEPreTUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3[paBOOXPaHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaju3alid  BO3MOXHOCTEM  JUIsi  CaMOpPa3BUTUS U
dbopMHpOBaHUs KYJIbTYpPbI IMYHOCTH, €€ 001Iel U PYHKIIMOHAIbHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (QOPMUPOBAHUE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmmxcsi, HABBIKOB HMX CAaMOCTOSATEIHHOW  y4eOHOU  JesTeIhbHOCTH,
OKCIIEPUMEHTANLHBIX W HCCIICIOBATEIHCKUX YMEHHM, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B MTPOPECCUOHATILHOM JESTENbHOCTH;

3HAKOMUT CO CHenu(UKON HaydHOrO0 MBIIUICHHS, 3aKJaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOIBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TaroM B (POPMUPOBAHUY €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIIUXCS;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAaYYHBIM 3HAaHHSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
o0Opa3zoBaHue 00yJaIOIIHUXCA.

JlaHHbIe HampaBjieHUs B OOYYEHHUU XUMHH OOECIEUMBAIOTCS CHEIU(DUKOMN
COJCp)KaHUsl  Yy4yeOHOro  TpeaMeTa, KOTOpPBIH  SBJISETCS  IEIaroru4eckKu
alaliTHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XMMUU Ha OMpPEACIEHHOM 3Tare e
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIMMUCS CUCTEMbl IMEPBOHAYAIBHBIX MOHATUH XHUMHH, OCHOB
HEOPraHUYE€CKOW XUMHM M HEKOTOPBIX OTACIbHBIX 3HAYMMBIX TOHSTHU
OPraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUHU CPOPMUPOBAHA HA OCHOBE
CUCTEMHOTO mnojaxona k €€ m3ydeHuro. CoaepkaHUe CKIAAbIBAETCS U3 CUCTEMBI
MOHATHUM O XUMHUYECKOM D3JIEMEHTE M BEIIIECTBE U CUCTEMbI ITOHATHI O XMMHUUYECKOM
peaknuu. OO0€ d3TH CHUCTEMBI CTPYKTYPHO OPTaHHM30BaHbI TI0 TPHUHIIUITY
MOCJIEIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX IPEIACTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akona J{. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOW CBS3H;

— TpencTaBieHUd 00 DICKTPOIUTHYECKON MUCCOIMAIMMA BEIIECTB B
pacTBoOpax.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJTYYE€HHBIX U OCMBICJIICHHBIX (haKTOB, Pa3BUBAIOTCS MOCJEA0BATEIBLHO OT OJTHOTO
YPOBHSI K JPyromMy, BBIONHIS (GYHKIUA OOBSICHEHHS W MPOTHO3MPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOXXHOCTEU NMPAKTHYECKOTO MPUMEHEHHS U TOJYy4YECHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHUHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
IIPEACTABICHNS] O XUMHYECKOM COCTABIIAIOIICH HAyYHOW KapTUHBI MHpA B JIOTUKE
€€ CHCTEMHOM IPUPOAbI, LIEHHOCTHOIO OTHOIIEHWS K HAyYHOMY 3HAHHUIO H
METOJIaM MO3HAaHUS B Hayke. M3ydeHHe XMMHU OPOUCXOAUT C IPHUBJICUEHUEM
3HAHWW W3 paHee H3YUYCHHBIX Y4YeOHBIX MpeaMeToB: «OKpYKaOIUH MUPY,
«buosorus. 5—7 kimacce» n «Dusnka. 7 kinace.

[Ipy wu3ydyeHMH XUMHH TPOUCXOAUT (HOPMUPOBAHWE 3HAHUN OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHYECKOU
JESITETLHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHMPOBOHM KYJBTYpHI.
3agaya y4eOHOro mnpeaMera COCTOUT B (OPMUPOBAHUU CUCTEMbl XUMHYECKHUX
3HAHUN — Ba)KHEUINUX (haKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKHUX TMOJIOKECHHM,
JOCTYITHBIX 00OOIICHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKH, B



OpuOOIIEHUHM K HAyYHbIM METOJaM T[IO3HAaHWS TPU U3YYCHHUU BEIIECTB U
XUMHYECKHUX PEaKIHi, B (OPMHUPOBAHUHN U PA3BUTUU MO3HABATEIbHBIX YMEHUH U
UX TPUMEHEHWH B Y4YEOHO-TIO3HABATENBbHOM U  y4eOHO-HCCIEeI0BATEIbCKON
NeSATEIbHOCTH, OCBOCHMM NpaBW 0€30MacHOro OOpallleHusi C BELIECTBAMHU B
MOBCEHEBHOM KU3HU.

[Tpu u3yyeHun XMMHUHU HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUSI Ba)KHOE
3HaYeHHE MPUOOPENN TaKUE LI, KaK:

— (opmupoBaHHe MHTEIUIEKTYaJbHO PAa3BUTON JMYHOCTH, TOTOBOM K
caM0OOpa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIILHOMY MPUHSITHIO PEIICHUM,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBUSAM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOoe MpUOOIIEHUE
oOydaromuxcsi K CaMOCTOATEIbHOW IMO3HABATEIBHOU JEATENbHOCTH, HAyYHBIM
METO/aM MO3HaHUs, (GOPMHUPYIOUIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00YUYaIOIUMUCS
OMbITa Pa3HOOOPA3HOW MAESITENBbHOCTH, MO3HAHHUA U CAMOIO3HAHMS, KIIOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUINX YHUBEPCAIbHOE 3HAUEHUE IS
Pa3IMYHBIX BUJIOB ACSITEIbHOCTH;

— (opmupoBanue oOmeNd (QYHKIIMOHATIBHOW U  €CTECTBEHHO-HAyYHOU
rPaMOTHOCTH, B TOM 4YHCJIE YMEHHH OOBSCHATP M OLIEHUBATH SIBJICHUSA
OKpPY’KAIOIIeT0 MHpPA, UCIOJB3YysS 3HAHMUS U OMbIT, MOJTYYCHHbIE MPU U3YUYCHUU
XUMUHU, TPUMEHSATh MX MpPU pPEIIeHUH MpoOJieM B MOBCEIHEBHOW KU3HU U
TPYZIOBOM JESATEIIBHOCTH;

— (¢opmupoBaHue y OOy4YalOMIMXCS TyMaHUCTUYECKUX OTHOIICHHH,
NOHMMAHUSA LEHHOCTH XUMHUYECKHX 3HAHUWA [UIsi BBIPAOOTKH HSKOJIOTMUYECKU
1eJIecO00pa3HOro TMOBEACHUS B OBITY M TPYAOBOM JEATENBHOCTH B LEIIX
COXpaHEHUs CBOETO 3/I0POBbS U OKPYKAIOLIEH TPUPOTHON CPEAbL;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIIMTAHUIO HA OCHOBE YCBOEHHS OOIIEUEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpO(UIIS M HAMpPaBICHHOCTH AAbHEHIIIETO
oOyJeHwus.

OO1iee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUS XHUMHM Ha YpOBHE
OCHOBHOTO 00111er0 00pazoBaHus, cocrabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HEJIeN0), B 9 ki1acce — 68 yacoB (2 yaca B HEJIEIIO).



COJAEPXKXAHME OBYUYEHUA

8 KIIACC

IlepBoHayabHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KM3HU YETOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemiectBa. PU3WUYECKHE CBOWCTBA BELIECTB. ATpPEraTHOE COCTOSIHUE
BellecTB. [loHsATHE O MeTOax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zesneHust cMeceil.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE BJIeMEHTbl. CHUMBOJBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U ClOKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumudeckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMIOCTOSIHCTBA COCTaBa BewlecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcUTENBbHAS MOJIEKYJIsIpHAs Macca. MaccoBas J0JIsI XUMHUYECKOTO 3JIEMEHTA B
COCJIMHEHNUH.

KomnuectBo Bemectsa. Moisb. MossipHas macca. B3aumocBsA3p KOJIM4YECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX EIWUHUI] BemlecTBa. Pacuérel mo dopmynam
XUMHUUYECKUX COCTMHEHUM.

@u3nuecKue U XMMUYECKUE ABJICHUSA. XUMHUUECKasl peakuus U €€ MPU3HAKH.
3aKOH COXpaHEHHsS MAacChl BELIECTB. XMMHUYECKHE ypaBHeHMs. Knaccudukaius
XUMHUYECKUX PEAKIUH (COCTUHEHNS, Pa3I0KCHHUSI, 3aMEIICHHS, OOMEHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOHU, MpaBuiiaMu paboThl B JabopaTopuu U
npuémMamu oOpalleHus ¢ J1abopaTopHbIM 00OPYAOBAaHUEM, U3YUEHUE U OINHUCAHUE
bu3MYeCKuX CBOWCTB 0O0pa3llOB HEOPTAaHWYECKUX BEIIECTB, HAOJIOJCHUE
bus3ndeckux (MIaBJICHUE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIEHUE M KOHACHCAIUs BOJAbI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKAJIUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE Mejla ¢ KUCJIOTOM) SIBJICHUM, HAOII0/ICHUE U
ONHUCaHWE TPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakuui (pas3sioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (II) npu HarpeBaHuu, B3auMoOJICUCTBUE kele3a ¢ pacTBopom conu meau (1),
W3y4eHHE CIOCOOOB pa3jieieHUsi CMeced: ¢ MOMOIIbI0 MarHuTta, GUIbTPOBAHUE,
BBITIApUBaHUE, JUCTUUISIMS, XpoMaTorpadusi, mpoBeeHUEe OYUCTKH MTOBAPEHHON
coid, HaOJIOJEHWEe W  ONHUCAHWE  Pe3yJbTaTOB  MPOBEIACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHUE MOJEIIEM MOJICKYII
(IIapOCTEPKHEBBIX ).

Baxueiimme npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopoa — 31€MEHT U mpocToe
BemecTBO. Haxoknenuwe kucimopoga B TpUPOAE, (PU3MUYecKne UM XUMHUYECKUE
cBorictBa (peakmuu ropeHus). Oxcupapl. [Ipumenenuwe kucnopoma. CrocoObI



MOJIy4eHHUST KHUCIopoAa B JjabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTpoIHas MOAU(pUKALNS KHCIOPOa.

TennoBoit 3¢(deKT XUMHUECKON peakiuud, TePMOXUMUYECKUE YpaBHEHHS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHuE
BO3JlyXa, YCUJIEHHE MAPHUKOBOTO0 3(pdekTa, pazpylieHne 030HOBOTO CIIOSI.

Bonmopon — nsnmemeHTt M mpocTtoe BemecTBo. Haxoxknenwe Bomopoxa B
npupoae, GU3MYECKHe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nonyyeHus. Kucmorsl u comnu.

Monsipabiii 00bEM ra3oB. Pac4€Tel Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckue cBoucTBa BOAbl. Boma kak pacrteBopurens.  PacTBOpEI
HaceiieHHble 1 HEHAChIIEHHBIE PAacTBOPBHI. PacTBOpHUMOCTH BEMIECTB B BOJE.
MaccoBas 10Ji1 BELIECTBA B PACTBOpE. XUMHUYECKHE CBOKMCTBA BOJbl. OCHOBAaHHS.
Ponp pacTtBOpOB B IpUpoOZE U B KU3HU 4esioBeka. KpyroBopot BoAbI B IPUPOJE.
3arps3HeHHe NpUPOIHBIX BoA. OXpaHa v OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus neopranmdeckux coemunennit. Oxcunpl. Knaccuduxarms
OKCHUJIOB:  cojeoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HeconeoOpazyomue. Homenknatypa oxcumoB. @Dusuueckue HU XUMHUYECKHE
cBOMCTBa OKCHUIOB. [lomydyeHune okcuoB.

OcHoBanus. Knaccudukanuss ocHOBaHHMM: IIENOYM W HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHuii. PU3NMYECKHME U XMMUYECKUE CBOMCTBA
ocHoBaHui. [losyuenne ocHOBaHMM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucnor. dusnyeckue u
XMMHUYECKUE CBOWCTBAa KuCIOT. Psan akruBHoctM MmetaimoB H. H. bekerosa.
[TosryueHue KUCIOT.

Conu. HomeHnkiatypa coseil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[Tonyuenue conen.

['eHeTnyeckas CBsI3b MEXKIY KJIaCCAMU HEOPTAaHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumenm:

KA4EeCTBEHHOE ONPENEIICHUE COJAEPKAHU KUCIOPOJa B BO3yXE, ITOJy4YECHHE,
coOupaHue, pacrlo3HaBaHHE M H3yYEHUE CBOMCTB KHUCIOpOAa, HAOIIOACHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
IpeKpalieHuss TopeHus (moxapa), O3HaKOMJIeHHe ¢ oOpa3llaMH OKCHJIOB U
ONMHMCaHUE MX CBOMCTB, MOJy4yeHHE, COOMpaHUE, pACIIO3HABAHUE M H3yUYCHUE
CBOWCTB BOJIOpOJia (rOpeHuE), B3auMoJeicTBUEe Bojoposa ¢ okcupoM meau (1)
(BO3MOXKHO HCIOJIb30BaHUE BHAEOMATEpUajoB), HaOIOAeHHE O0Opa3lOB BEILECTB
KOJIMYECTBOM | MOJb, HCCIIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHUS BEILECTB C
pa3JIMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C ONPEICIEHHOU
MacCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAHHE BHJICOMATEPHUAIIOB),



uccieqoBaHe 00pa3lOB  HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HaOIIOICHNE W3MEHEHUSI OKPACKH MHAMKATOPOB B PACTBOPAX KHCIIOT W IEIIOYCH,
uzydeHue B3zaumojencTBua okcuga meau (II) ¢ pacTBOpOM CEpHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEeaklUUil HEUTpaIM3aluM, IOJYyYCHUE HEPACTBOPUMBIX
OCHOBaHHM, BBITECHEHHE OJHOTO METAJIa JIPYTMM K3 PAacTBOpa COJIM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMme «BaxHelmme Kiaaccbl HEOPraHUYECKUX
COEIUHEHUI.

IHepuoauueckuii 3axkoH u Ilepumognuyeckass cucreMa XUMHYECKHUX
iemenToB JI. U. MengeneeBa. CtpoeHue aroMoB. XHMMHYECKasi CBA3b.
OKHCIANTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKM KiIAacCU(PHUKAIMA XUMHUYECKHX dJeMeHTOB. [loHsTHe o
rpynnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3ytoT aM()OTEpHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. [lepuoauyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
NU. MenneneeBa. KopoTkomepuonnas W AJUHHONEPHOAHAS  (OPMBI
[Tepronnueckoit cucrembl xumuueckux anmemeHToB [{. . Menneneesa. Ilepuoas
u rpynmbl. OU3nyecKui CMBICH MOPSAAKOBOTO HOMEpPA, HOMEpPOB NEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atromoB. CoctaB aTOMHBIX sifiep. M3oTonbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYeK aTOMOB TMepBbIX 20 XUMHUYECKHX  JJIEMEHTOB
[Tepuomnueckon cucremnl . M. MenneneeBa. XapaKTEpUCTUKA XUMHUUYECKOTO
AJIEMEHTA 10 €ro noJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUS pPAANyca aTOMOB XHMHYECKHX DSJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB I10 IPYNIIAM U IIEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoi CUCTEMbI XUMUUECKUX
AJIEMEHTOB I Pa3BUTUsS Hayku W mnpaktuku. [l. V. MeHneneeB — y4€HbIM U
rpaXIaHUH.

Xumuyeckass cBA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBA3b.
DNEeKTPOOTPUIATETLHOCTh XUMHUUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenb  okuciieHusi.  OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iponiecchl OKUCIIEHNs B BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

n3ydeHue oOpaslloB BEIIECTB METAUIOB W HEMETAJJIOB, B3aUMOJCHCTBUE
TUJIPOKCUAA ILIMHKA C PACTBOPAMHM KHUCIOT W WIEIOYEH, IMPOBEICHUE OMBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropenue, peakiy pa3oKeHHsl, COSIUHEHU).

Mescnpeomemnmnbnie ceasu



Peanuzanuss mMeXOpeaMETHBIX CBSI3€M MpU KM3YyYEHUM XUMHU B 8 Kiacce
OCYIIECTBIISIETCS. 4Ye€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
MOHATUHN, TAK U MOHSATUM, SBIISIIOIIMXCS CUCTEMHBIMU JJIs1 OTJACIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.

OO01Me ecTeCTBEeHHO-HAYUYHbIE MOHATHUS: HAy4dyHbIH (akT, rumnoresa, Teopus,
3aKOH, AaHaJIW3, CHUHTE3, KiIacCuPUKalus, TEePUOAUIYHOCTh, HAOIIOACHHUE,
DKCHEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@dusuka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00bEM, arperaTHOe COCTOSIHME BEIECTBA, Ia3, (pU3MyecKue BETUUYUHBI, €IUHUIIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE3/bl, COTHLE.

buonorus: ¢orocunTes, qpixanue, 6unocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHbBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHYECKas] peaKUMs

[lepnonnueckuit 3axoH. Ilepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWCTB
XUMHYECKUX DJIIEMEHTOB IMEPBBIX TPEX TNEPUOAOB, Kaiuus, KalblUsi M HX
COCIMHEHU B COOTBETCTBUM C IIOJIOXKEHUEM 3JIEMEHTOB B Ilepuoanueckoii
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHJBI XUMUYECKOW CBS3U. THIBI KPUCTAIIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BEILIECTBA OT THUIA KPUCTATUIMYECKONW PELIETKHU U
BHUJIA XUMUYECKOMN CBSI3H.

Knaccudukainus u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHUYECKUE
CBOWMCTBA BEUIECTB, OTHOCSIIMXCS K Pa3IM4YHBIM KJIACCAM HEOPraHUYECKUX
COEMHEHUI, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMU4ecKuX peakiuii Mo pa3InyHbIM NpU3HaKaM (110 YUCITy
U COCTaBy YYacTBYIOIIMX B PEaKIUU BEIIECTB, IO TEIIOBOMY 3(PdeKTy, IMo
U3MEHEHHUIO CTETEeHEW OKHCICHUS XUMUYECKHX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHUS.

[ToHsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTHE 00 0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peaknusX. [IoHsITHEe 0 TOMOTEHHBIX U TeTEePOTeHHBIX
peakuusx. [lonsatue o xkaranuse. [lonstue o xumuueckoM paBHoBecuu. PakTopsl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEAKUMH M TMOJIOKEHUE XUMHYECKOTO
paBHOBECHS.

OKHUCIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  JJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHON peakiuu. CocraBnenue YPaBHEHUMU



OKHCJIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIM €  HCIOJb30BAHHEM  METOJ]A
3IIEKTPOHHOTO OaaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALIMHU. DIAEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMu4eckon cBsi3u. CteneHp Auccounanuu. CHUIbHbBIE U CI1A0bIE SJIEKTPOJIUTHI.

Peakiuu nonHoro ooMeHa. Y ciaoBUs MPOTEKaHUS peakiuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIEHHbIE HMOHHBIE YypaBHEHHs peakuuil. CBoiicTBa KHUCIOT,
OCHOBaHMM M COJIEM B CBETE€ MNPEACTABICHUNA 00 3JICKTPOIUTHYECKON
nuccounanuu. KauectBeHHbIE peakiii Ha MOHBL. [[OHATHE O THAPOIIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJIEHUE C MOJEISAMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKHX
BEIIECTB — METAJUIOB M HEMETauioB (rpaduTa M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOM pEaKIUuu
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHHE DBIEKTPONPOBOIHOCTU
pacTBOPOB BELIECTB, IMPOLECCAa UCCOUUALMU KHCJIOT, WIEJI0YEe H COoJeH
(BO3MOXXHO  HCIOJB30BAHME BUJEO MAaTEpPHAJIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKW  MPOTEKaHWA  peakuMid HMOHHOrO  OOMEHa
(oOpazoBaHue oOcajaka, BbIJCICHHE Ta3za, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAaKUUN
(ropeHue, peakuMH pasyIoKEHHUs, COEIMHEHHNs), PACIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C TIOMOILIBID KAayeCTBEHHBIX pEAKUUMHA HAa HOHBI, pEIICHHE
DKCIEPUMEHTAJIbHBIX 3a/1a4.

HeMmeTayibl 1 MX COeIMHEHUS

OOmasi xapakTepucTuka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aMMOJEHCTBHE C METalaMH, HEMEeTalllaMH, MIeso4amMu). XJIO0POBOAOPO/I.
CosisiHasg KHCIIOTAa, XMMUYECKUE CBOMCTBA, MOJy4YE€HUE, NMpUMEHEHUE. [lelicTBue
XJIOpa M XJOPOBOAOPOJIa HAa OpPraHU3M 4YeJoBeKa. BakHeWlme XJIOpUABI U HUX
HaxO0KJICHUE B IIPUPOJIE.

OOmast xapakTepucThka 31eMeHTOB VIA-rpynmbl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIEe CTeneHu okucieHus. CTpoeHue U (Pu3nyeckue CBOMCTBA
IPOCTHIX BEILIECTB — KUCIOPOJAA U cepbl. AJIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUYeckue cBoicTBa cepbl. CepoBOJOpO, CTpOeHHUE, (U3UUECKUE U
XUMUYECKHE cBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
CepHass kuciora, (Qu3MUeCKue W XUMHUYECKHE CBOMCTBa (00mIME Kak
NpeACTaBUTENs Kjacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKUE pEeaklvu,
JeXalue B OCHOBE MPOMBILIUIEHHOTO CHOco0a TMOJMYYEHUsS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoii KucinoThl. Coau CEpHON KUCIOThI, KAUECTBEHHAs pEeaKlys Ha



cynb¢ar-uoH. Haxoxaenue cepbl U €€ COEIMHEHUH B MPUPOJE. XUMHUYECKOE
3arpsi3HEHUE OKPYXAloIel cpelbl COENWHEHUSMU Ccepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPALLCHUS.

OOmmast xapakTepucTuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, pacCIpOCTPAHEHHE B MPHUPO/IE,
duznyueckue u xuMuyeckue cBoiicrsa. KpyroBopot a3ora B mpupojae. AMMuUak, ero
buznyecKkne 1 XMMHUYECKHE CBOMCTBA, NOMyuyeHUe U npuMenenne. Conu aMMOHus,
ux (pU3MUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoJiydeHue, (PU3NYeCKue M XUMHUYECKUE
cBoMicTBa (0OIIME KaK TMPEICTaBUTES Kjacca KHUCIOT W crheruduueckue).
Hcnonp30BaHne HUTPATOB M COJEM aMMOHHUA B KauyecTBE MHUHEPAIbHBIX
ynoopeHuil. XuMU4eCKOe 3arpsi3HeHUEe OKpYXKarolle cpepl COeAMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXIW, 3arps3HEHUE BO3Ayxa, MOYBBI M BoaoémoB). docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, Puznueckue M XUMHUYECKHE CBOMCTBA.
Oxcup docdopa (V) u dbochopHas Kuciaora, u3HIeCKre 1 XUMHIESCKHUE CBOMCTBA,
nosyderue. Mcnons3oBanne GpocdaToB B Ka4ECTBE MUHEPATHHBIX YI0OPEHUIA.

OOmast xapakTepuctuka 31eMeHToB [VA-rpynmbl. OcoOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEMEHU  OKUCIEHHUA.  YTIEpOoJ,  aJUIOTPOMHbIC
MOAM(UKALIMKM, PACIPOCTpaHEHUE B TpUpoAe, (QU3NYECKHUEe U XUMHUYECKUE
cBoiictBa. AncopOnusa. Kpyrosopot yriaepona B mpupone. OKCUIb yriiepoaa, ux
¢usznyeckue W XUMHYECKHE CBOMCTBA, JCHCTBUE Ha J>KUBbIE OPTraHU3MBI,
MOJTlydYeHUE W TPUMEHEHHE. DKOJOTHYECKHe MpPOOJIeMbI, CBS3aHHBIE C OKCHIOM
yraepoaa (IV), rumoreza riaoOaJbHOTO TMOTEIJICHUS KIMMaTa, NapHUKOBBIM
addekT. YroapHas KuUcIoTa U €€ coiu, X GU3NYeCKre U XMMHUYECKHE CBOMCTBA,
nojsyuyeHue W npumeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEJIbCKOM
XO3SIMCTBE.

[lepBoHavasIbHbBIE MOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yriaepojaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, dTaHOJ, TIMLEPUH, YKCYCHas! KUCIIO0TA).
[IpuposnHble HMCTOUYHUKH YTIEBOAOPOAOB (Yrojib, MPUPOIHBIA Tra3, HEPTh),
OPOAYKTHI UX mepepaboTku (O€H3MH), UX poJib B OBITY U TNPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaX, OeJIKaX, YriieBoJax — U UX
poid B KM3HM 4eloBeKa. MarepualibHOE €AMHCTBO OpPraHUYeCKUX W
HEOPraHUYECKUX COCIUHEHHUM.

Kpemuuii, ero ¢Qusmueckue M XUMHYECKHE CBOWCTBA, TMOJIY4YCHHE U
npumeHenue. CoenuHeHHs KpemMHusi B mpupoae. OOume mnpeacraBieHus o0
okcuae kpemuust (IV) u kpemuueBoil kucinore. CUIMKAThI, UX HUCIOJIb30BAHKUE B
ObITYy, B MPOMBIIUICHHOCTU. BakHelilline CTpOUTENbHbIE MaTepHalbl: KepaMHKa,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobraeMbl 6e30macHOr0 MCIOJIb30BAHUS
CTPOUTENBHBIX MATEPUAIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3OB HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MPOBE/ICHNE KAUECTBEHHBIX PEaKlMi Ha XJIOPHU-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIMHE (PU3NUECKHE W XHUMHYECKHE CBONCTBA
rajoreHoB M HX COEJUHEHUH (BO3MOXXHO HCIIOJb30BaHUE BHUICOMATEPHUAIIOB),
O3HAKOMJIEHHE C oOOpa3laM XJIOPUIOB (TajJOTCHHJIOB), O3HAKOMJICHHE C
obpasnaMu  ceppl M €€  COCOUHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMATEPUAIIOB), HAOIIOACHUE Mpoliecca OOYIJIIMBaHUS caxapa IoJl JIeUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4€HUE XHMHUYECKHX CBOMCTB
pa30aBIeHHON CEPHOU KUCIIOTHI, MPOBEEHNE KAaUeCTBEHHOM peaKInu Ha cyabdat-
WOH W HaOJIOJICHWE MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHUE C (DU3NYECKUMU
cBOMcTBaMM a3oTa, (ochopa M uX coeAMHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ynoOpeHui, moaydeHue,
coOupanue, pacrno3HaBaHWE W W3Y4YEHHWE CBOWCTB aMMHaKa, IIPOBEIICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U PocdaT-uoH U M3ydeHHe MPU3HAKOB
UX IIPOTEKaHMUsl, B3aUMOICUCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MENIBIO
(BOBMOXKHO  MCIIOJIb30BAaHUE  BHUJEOMATEpPHAJIOB), U3y4YEHUE Moenen
KPUCTAJUIMUECKUX PEmETOK anmasa, rpadwura, dymwiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  a7ICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHBOTAa3a, MOJy4yeHUE, COOMpaHue, paclo3HaBaHUE U W3YUYCHHE
CBOWCTB YIJICKHUCIIOTO Tra3a, MPOBEICHHE KAYECTBEHHBIX PEakiMil Ha KapOOHAT U
CUJIMKAT-UOHBl U M3yYCHUE TMPU3HAKOB MX TMPOTEKaHUs, O3HAKOMJIEHHUE C
NPOAYKIMEH CUJIMKATHON MPOMBIIUIEHHOCTH, PEIICHUE H3KCIEPUMEHTATbHBIX
3a7a4 110 TeMe «BakHeunIne HeMeTaulbl U UX COCIUHECHUS.

MeTtasiibl M X COeTUHEHUS

OO01mast XxapakTepUCTHUKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux nonoxeHus B Ilepmommyeckon cucreMe XuUMUYECKHX dieMmeHToB /J[. U
MengneneeBa u crpoeHus aToMoB. CTpoeHue meTamuioB. Merauyeckasi CBs3b U
METAJUIMYECKasi ~ KpUCTa/UIMuecKas  pemi€Tka.  DJIEKTPOXUMHUYECKUH  psll
HaIpspKeHU MeTauioB. dusznueckue U XUMHUECKHE CBOMCTBA MeTayioB. OO01ue
CrocoObl Mody4yeHusi MeTamioB. [loHSATHE O KOpPpO3UM METajuioB, OCHOBHBIC
CrocoObl 3amuUThl UX OT Koppo3uu. CmaBbl (CTanb, YyTyH, TIOPATIOMUHUMN,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U TIPOMBIIIIEHHOCTH.

[lenounble MeTaiIbl: MoJoXKeHue B Ileproguyeckoit cucteMe XMMHUYECKHUX
anementoB JI. 1. MeHnneneeBa, CTpoeHHE MX aTOMOB, HaXOXXJI€HHE B INPHUPOJIE.
duznyeckre ¥ XMMUYECKUE CBOMCTBA (HAa mpumMmepe HaTpus U Kaius). Okcuiabl u



TUJIPOKCUAB HATpuss W Kanud. lIpuMeHeHne 1mEenoYHbIX METAUIOB M HUX
COCIUHEHUU.

[[lenoyHno3emenbpHble METAJUIbl MarHMid M KaJblMH: IIOJIOXKEHHE B
[Tepuoanueckon cucreMe xumudeckux sneMeHToB Jl. M. MenaeneeBa, crpoeHue
UX aTOMOB, HaXO0XKJICHHUE B Ipupoie. PU3nyeckue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueliue coequHEHUS Kaublus (OKCHUJA, THUIPOKCUI, COJIH).
XKécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

AOMUHHUI: TI0JI0)KeHUE B [leproandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. PU3nUecKue U
XUMHUYECKHE CBOMCTBA aTtOMUHMS. AM(POTEpHBIE CBOMCTBA OKCUAA U THAPOKCH]IA
AJIOMUHHSL.

Kenezo: nonoxenne B [leprognueckon cucreMe XUuMHUYECKUX 3JIEMEHTOB /.
. MengeneeBa, CTpoeHHME aroma, HaxoXIeHUEe B mnpupore. Dusznyeckue u
XUMHUYECKHE CBOMCTBRA *xene3a. OKkcuibl, rTuapoKcuabl U coiu xenesa (1) u xxenesa
(IIT), ux cocras, CBOICTBA U MOJTYyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHWE C O0Opas3laMu METaNIOB W CIUIaBOB, WX (U3HUYECKUMU
CBOMCTBaMM, M3Yy4YEHHE  PE3yJbTaTOB KOPPO3HH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOECHHOCTEH B3aUMOJEUCTBUS OKCH[A
KIbI[USI W HATpus C BOJOM (BO3MOXKHO HCIIOJb30BAHUE BHUACOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, IIPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOXKHO  KCMOJIb30BAaHWE  BHJICOMATEPHUAIIOB), TMPHU3HAKOB  IMPOTEKaHUs
Ka4ECTBEHHBIX PEAKIMid HAa MOHBI: MarHus, KajblUs, aTlOMUHHUS, [IUHKA, KeJe3a
(IT1) u xxeneza (I11), meau (11), HabnroAEHNE W OMMCAHUE MPOIECCOB OKpAIIMBAHUS
IJJaMEHH MWOHAaMU HATpus, KaJlus U Kaiblus (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA ATFOMUHUS
Y TUJIPOKCHUJIA IIMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 M0 TeMe «BaxHenime
METaJUIbl U KX COCTUHEHUS».

XHMHUS M OKpY:KaoUias cpeaa

BemecTtBa m Marepuanbl B NOBCEJHEBHOW JXM3HU 4eJIOBEKa. be3omacHoe
WCITOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. [lepBas momomrs npu
XUMHUYECKUX 0KOraxX U OTPABIICHUSIX.

XUMHUECKOE 3arps3HEHUE OKpYyXkaroleld cpeabl (mpeaeiabHas AOMyCTUMAas
KOHIIeHTpalus BeulecTs, aaiee — [1/IK). Ponb xuMun B penieHH 3K0JI0THYECKUX
pooJieM.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslioB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHbIE
MaTepualbl).

Mestcnpeomemmnuie ceasu



Peanuzamuss MeXmpeaMeTHBIX CBS3€H MpU W3YYCHUHM XUMUM B 9 Kiacce
OCYIIECTBISIETCS 4Yepe3 WCIOIb30BaHWE KaK OOIMMX eCTeCTBEHHO-HAYYHBIX
MOHSATUH, TaK W TOHATHH, SBJSIOMINUXCS CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, TMIIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHUHTE3, KiacCUPUKAIMA, TMEPUOIUIHOCTh, HAOIIOJACHHUE,
DKCIIEPUMEHT, MOJCIIUPOBAHNE, W3MEPEHHUE, MOJIEb, SBIICHHUE, ITAPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPUAITHI.

®dwuszmka: Marepusi, aToM, OJCKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHI,
W30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3apsij, MPOBOIHUKH,
MOJIYIPOBOJTHUKH, ~ JTUAJICKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHOE COCTOSTHUE BEIECTBA, Ta3, paCTBOP, PACTBOPUMOCTbD, KPUCTAIITMNIECCKAS
peméTka, CruiaBbl, (pU3MYECKHE BEJIMYMHBI, C€AMHUIBI M3MEPEHHUsS, KOCMHUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yIOOpEeHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIIHLHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaNIbl, TOPHBIE MOPOJBI,
MI0JIC3HBIE UCKOTIaeMbI€, TOTLTUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS MPOTPAMMBI OCHOBHOTO OOIIETro
o0pa3oBaHHsl JOCTUTAIOTCS B XOJ€ OOy4YeHHMS XMMHHM B €IMHCTBE Y4eOHOH u
BOCIIUTATEIIbHOU JEATEIBHOCTA B COOTBETCTBUM € TPAJULIMOHHBIMU POCCUMCKUMU
COLIMOKYJIbTYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHU LICHHOCTSMHM, IPUHATHIMU B
oOlIecTBE MpaBUIaMM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpoOIeccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMATHM3AINHI 00YJarOINXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCS CUCTEMOM IIO3UTHBHBIX IICHHOCTHBIX OPHEHTAUN W
pacCUIMpPEHHE OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpMOTHYECKOr0 BOCIIMTAHUA:

LEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUYECKOMY
YU HAay4YHOMY HAcCJeIHI0, TOHMMaHUs 3HAYEHHUS XHWMHUYECKOW HayKH B KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BJIAJETh JOCTOBEPHON HMH(pOpManuen o
IIEPENOBBIX JOCTH)KCHUSX U OTKPBITUSAX MHUPOBOM M OTEYECTBEHHOM XWMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax W IPAaBWIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
IOJIE3HOH,  y4eOHOMCCIEN0BAaTENbCKOM, TBOPYECKOM M Apyrux  BUAAX
JeSTEIbBHOCTH, TOTOBHOCTU K Pa3HOOOpPa3HOW COBMECTHOM JAESITENBbHOCTU MpU
BBIMIOJITHEHUHM Y4€OHBIX, IMO3HABATEIbHBIX 3a7a4, BBIMNOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YYEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
U B3aUMOIIOMOIIM B IIpOLIECCE DOTOM y4yeOHOW MEATEIbHOCTH, TOTOBHOCTH
OLICHMBaTh CBO€ IIOBEJCHWE M TOCTYIKH CBOMX TOBAapUUIEH C MO3WLHHU
HPaBCTBEHHBIX U MMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUSL:

MHUPOBO33pPEHYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTaBIAIOLINE
OCHOBY JJI1 ITIOHUMaHHUs CYIIIHOCTH HAay4YHOM KapTUHBI MHpA, MPEJACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS IPHUPOAbI, B3aUMOCBA3SX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B ITIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTUBBI, HAIIPaBJICHHBIE Ha ITOJIYYEHUE HOBBIX 3HAHWUM 10
XUMHH, HEOOXOOUMbIE Il OOBSCHEHUS HaOJI0JAaEMbIX MPOLIECCOB U SIBICHMI,
MO03HABATEJIbHON, MH(POPMAIMOHHON W YUTATENbCKON KyJIbTYpPbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOM paboOThl C y4eOHBIMM TEKCTaMH, CIPAaBOYHON



JUTEPATYPOH, JOCTYIMHHIMA TEXHUYECKHUMH CPEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOyYEHHI0 U TO3HAHUIO, JTI0003HATEIHHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K €aMOOOpa30BaHUIO, MPOEKTHOM U  HCCIEA0BATENbCKOU
NEeSATEIbHOCTH, K OCO3HAHHOMY BbIOOPY HAINpPAaBIEHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIEM;

4) popMupoBaHuS KYJbTYPHI 310POBbSI:

OCO3HAHME LIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3J0pOBbIA 00pa3 »W3HH, OCO3HAHWE MOCIEICTBUNA U
HEMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrosl, HAPKOTUKOB, KypEeHHUS),
HEOOXOMMMOCTH COOJIO/IEHUS TIpaBWJ  O€30MAaCHOCTH TMpU  OOpaIieHUuH ¢
XUMUYECKUMH BEIIECTBAMH B OBITY M peabHOW JKU3HU;

5) TPy10BOT0 BOCIIMTAHMSI:

MHTEpEC K MPaKTUYECKOMY M3yUEHHUIO TTpodeccuil u TpyJia pa3iuyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEIBHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHHS TMPEAMETHBIX 3HAHWA 110 XWMHH, OCO3HAHHBIM BBIOOD
WHUBUTyAIbHON TPACKTOPUU MPOAOHKEHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenHon npodeccuoHaaIbHON IEeSITEIHPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJaliTUPOBATHCS B MPOPECCUOHATBHOMN CPEIE;

6) 3K0JI0rM4eCKOro BOCIIMTAHMSA S

HKOJIOTUYECKH 1EJIECO00pa3HOE OTHONIEHHE K MPUPOAEC KaK HCTOYHUKY
YKW3HU Ha 3eMJIe, OCHOBE €€ CYIIeCTBOBAaHHUS, IOHMMAHNUE LIEHHOCTH 3J0POBOTrO U
O0e3omacHoro oOpa3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
Gu3NYECKOMY M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTU COOJIOCHUS
IpaBuJI O€30MACHOTO MOBEICHUS MpU padOTe ¢ BELIECTBAMH, a TAKKE B CUTyalUsX,
YTPOXKAIOIMIMX 340POBBIO U KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTY4YaeMble MPU U3YYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOLEeH IPUPOIHON CPENOM, JJIs ITOBBIIEHNUS
YPOBHSL  DKOJIOTUYECKOW  KyJbTYpbl, OCO3HaHHS TJ00AJIbHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIeM M MyTed MX pPEUIeHHs] MOCPEACTBOM METOJOB XHMHH,
HKOJIOTHYECKOTO MBIILICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKAaTUBHON U COLMAIBHOU MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe wMmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TMOHATUS (3aKOH, Teopus,
OPUHIUI, TUNIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETax W MO3BOJSIOT Ha
OCHOBE 3HAaHUU M3 ATHX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHON



HAyYHOW KapTHUHE MHUPA, U YHUBEpPCAIbHbIC YUeOHbIC NEUCTBUS (MIO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphle oOecreunBaioT (HOpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOU
NEeSATEIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1efiCTBUS

ba3oBble J0rnyeckue 1eicTBus:

YMEHHUSI HCMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUS MPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBICH XMMHYECKUX MOHSTHH (BBIIETSATh UX XapaKTEpHbIC
IPU3HAKKU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMU TOHSITHSIMH), WCIOIb30BAThH
MOHATHUS 1711 OOBSICHEHUS OTIIEIbHBIX ()AKTOB U SIBJICHHM, BHIOMPATh OCHOBAHUS U
KPUTEPUH [JIs1 KIACCH(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIH,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3YyYCHUS,
CTPOUTH JIOTMUECKUE PACCYXKJECHUS (MHIYKTUBHBIE, JEyKTUBHBIC, TI0 aHAJIOTHH),
JIeJIaTh BHIBOJIBI U 3aKIIOUCHHS;

YyMEHHE TMPUMEHSATh B TMPOIECCEe IO3HAHUS TOHATUS (NIPEIMETHbIE U
METanpeIMETHBIEC ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIEINIU, UCIIOJIb3yEMbIE B XUMUU,
peo0pa3oBLIBATH MIHUPOKO MPUMEHSEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJ 3JEMEHTa), XUMHUueckas ¢GopMmyna W YypaBHEHHUE
XUMUYECKON PEAKIUU — MPU PEUICHUH Y4eOHO-IT03HABATENbHBIX 33]1a4, C YYETOM
ATUX MOJIEIBHBIX MPEJICTABICHUI BBISBISATh U XapaKTEpHU30BaTh CYIIIECTBEHHbBIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIHA,
BBISIBJISITh  OOIIIME€  3aKOHOMEPHOCTH, MPUYMHHO-CIEJACTBEHHBIE CBSI3M U
MPOTUBOPEYHS B U3YHAEMBIX MPOLECCAX U SIBICHUSIX.

Ba3oBbIe HccieaoBaTe/ILCKHE JeCTBUA:

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAue€CTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KA4eCTBE OCHOBBI JUIsi (POPMHUPOBAHUS THUIOTE3BI II0
IIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUIA;

NpUOOpPETEHUE OINbITa IO T[UIAHUPOBAHUIO, OPTraHU3AlMM U MPOBEJACHUIO
YYCHHUYECKUX OKCIIEPUMEHTOB, YMEHHE HaONIOAaTh 3a XOJOM IpoIiecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (GopMyarpoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO OMNbITA, UCCIICIOBAHUS, COCTABISATh OTUET
0 MpoJieJIaHHOM paboTe.

Pa6ora ¢ unpopmaunmeii:

yMEHUE BBIOWpATh, AHAIM3UPOBATh WM HWHTEPIPETHPOBATH HWHOOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TOTyIaeMyI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYyJIIpHAsg JIUTEpaTypa XUMHUYECKOTO COJAEp>KaHUs, CIPaBOYHbIE
nocobusi, pecypcsl WNHTepHETa), KpPUTHUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO UH(OPMAIHIO;



YMEHHE MPUMEHATh Pa3InYHbIE METOJbI W 3alpOChl MPU MOUCKE U OTOOpE
uH(OpPMAITMU U COOTBETCTBYIONIUX JAHHBIX, HEOOXOJUMBIX IS BBIMOJTHEHUS
y4eOHBIX U MO3HABATENbHBIX 33/a4 OMpPeneIEHHOrO THUIIA, MPUOOPETEHHE OIbITa B
o0nacT  WCHOJB30BaHUS MHGPOPMAIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHA,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIIOJIb30BAHUS PA3TTMYHBIX MOMCKOBBIX CHCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMANILHYIO (hOpMY MpeICTaBIeHUS HHHOPMAITIHN U
WUTIOCTPUPOBATh peIIaeMble 3a/Jayd HECJIOKHBIMH CXEMaMH, JAHarpaMMaMH,
Ipyrumu popmamMu rpadyKu U UX KOMOHWHALIMSIMU;

YMEHHE WCIIOJIb30BaTh U AaHAJIM3MPOBaTh B Ipolecce Y4eOHOH W
HCCIICIOBATENILCKON NIeATEIbHOCTH MH(POPMAIUIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3sIiiCTBAa M TPAHCIIOPTAa HAa COCTOSHUE OKPY’KAIOIIEH MNPUPOTHON
CpEIBl.

KoMMyHHKATHBHBIE YHHBeEPCAJIbHbIE YUeOHbIEe TeiiCTBUS:

yMEHHUs 3aJlaBaTh BOIpPOCHI (B XoJe Juamora W (WIM) IUCKYCCHH) IO
CymecTBy  oOcyxaaeMoil  TeMbl, (OPMYJIHpPOBaTh CBOM  MPEAJIOKEHUS
OTHOCUTEILHO BBIMTOJTHEHUS TIPEITIOKCHHON 3a/1a4H;

YMEHUS  TPEJCTaBISATh  TOJYYCHHBIC  pPE3yJdbTaThl  IMO3HABATEIHHOU
JESTEIIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JelaTh IPE3CHTAIUIO
PE3YNIbTATOB BBHITIOJHEHHS] XMMHUYECKOTO DKCIIEpUMEHTa (71a00paTOpHOTO OIbITa,
JabopaTopHOI pabOTHI MO MCCIICIOBAHUIO CBOMCTB BEMIECTB, Y4COHOTO MPOCKTA);

yMEHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOI
MO3HABATEIIBHON M HWCCIIEIOBATEILCKONM  NIEATEIBHOCTH TNPU  PEHICHUH
BO3HUKAIOIINUX TPOOJeM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB W COTIACOBAHUSA
no3unuii (00CyXIeHus, 0OMEH MHEHHSIMH, «MO3TOBBIC IITYpPMBbID», KOOPAUHALIUS
COBMECTHBIX JCHCTBHM, OINpeAeNeHue KpUTEPUEB IO OICHKE KadecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PeryJsiTUBHBbIE YHUBEpPCAJbHbIE YUeOHbIE AeiicTBHUS:

YMEHHE CaMOCTOSTEIBHO OMPEACNATh IENH IEATEIBHOCTH, IJIAaHHPOBATh,
OCYIIECTBJISATh, KOHTPOJUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaATh Hanboiee 3(p(EeKTUBHBIE CIIOCOOBI PEIICHUsI YUYEOHBIX U
MO3HABATEJIbHBIX 3aJla4, CaMOCTOSITEIbHO COCTaBISATh MM KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEUCTBUM IIPU  BBINOJHEHUU 3aJaHUKA C YYETOM
MOJyYeHHUs] HOBBIX 3HAHUN 00 M3ydyaeMbIX OOBEKTax — BEIIECTBAX U PEAKITUSIX,
OIICHMBATh COOTBETCTBUE TMOJYYEHHOTO pe3yjbTaTa 3asBICHHOW IIEH, YMEHHE
WCITIOJIB30BATh ¥ aHAM3UPOBATH KOHTEKCTHI, IPEJIaraeMbIe B YCIIOBUH 3aJIaHUN.



HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHHUIO 0053aTE€IbHOTO
COJICp’KaHMsl, YCTAaHOBJEHHOIO JIaHHOW (QeaepanbHOM pabouelt MporpamMmoi,
BBIICJISIFOT: OCBOCHHBIC OOYYaIOIIUMHKCS HAy4YHBIE 3HAHUS, YMEHUS M CIOCOOBI
NEUCTBUN, CcHenupuIecKue I TpeAMETHOW o0mact «XUMHS», BUIBI
NEATEIbHOCTH IO  MOJYYEHUIO HOBOTO  3HAHMS, €ro HHTEpPIpETaluH,
npeoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMYHbBIX YY€OHBIX U HOBBIX CUTYaIUsIX.

K xoHIy oOydenus B 8 kiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYaIOIIUXCSl YMEHUM:

e PpACKpBIBATH CMBIC OCHOBHBIX XMMHUYECKHX IMOHATHI: aTOM, MOJEKYIa,
XUMHUYECKUNA 3JIEMEHT, MPOCTOE BEIECTBO, CIOKHOE BEIIECTBO, CMECHh
(omHOpOAHAS M HEOJHOPOIHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas JI0JIsl XUMUYECKOTO DJIEMEHTA B COCIMHEHUH, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPHUIIATEIIBHOCTh, CTEIEHb
OKUCJICHHS, XMMHUYECKasi peakius, KiaccuuKalus peakiuid: peaxiuu
COCMHEHUSI, PEAKIMU PaA3JIOKEHHUS, PEaKIUu 3aMelIeHUs], pPeaKIuu
oOMeHa, PK30- U PHJIOTEPMHUUECKUE PEaAKINH, TeII0BOM ekt peakiuu,
AIpO aToMa, JJIEKTPOHHBIN CIIOM aroma, aToMHas OpOUTalb, PaJNYC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAS W HEMOJspHas KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KAaTUOH, aHUOH, PACTBOP, MAcCoBas JOJIs BEIIECTBA
(IpolieHTHAsl KOHIICHTpAIHsI) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHUMHUYECKUX TOHATUA U
MPUMEHSITh 3TU OHSATHUS MPU ONMKUCAHUY BELIECTB U UX MPEBPAILCHUII;

e HCIMOJb30BaTh XHUMHUYECKYIO CHUMBOJMKY JUIsI COCTaBJICHHS (Hopmys
BEILECTB U YPAaBHEHUIN XUMHUECKUX PEAKIIMIL;

e ONpPENeNATh BAJCHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCIMHECHMSIX,
CTENEHb  OKHCIICHHWS  DJJIEMEHTOB B  OWHApHBIX  COCIWHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJACcCy COEAUHEHUM MO
dbopmynaMm, BHUJ XUMHUYECKOM CBsI3M (KOBaJlGHTHAasT M HOHHAs) B
HEOPTaHUYECKUX COCIMHEHUSIX;

e packpbiBaTh cMbIci [lepuomnueckoro 3akona JI. W. Menneneena:
JEMOHCTPUPOBATh MOHUMAHHE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX MojoxkeHus B Ilepumonuueckoit cucreme,
3aKOHOB COXPAaHEHMSI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOrajpo;

e ONHUCHIBATH W XapaKTepu3oBaTh TabmuuHyro ¢opmy Ilepuomnueckoit
CHUCTEMbl XHMHUYECKUX DJEMEHTOB: pa3iMyaTh TMOHITUS «TJIABHAA
noarpynmna (A-rpynmna)» u «mnobdouHas noarpynna (b-rpymnma)», Manbsie u



OonbllIMe TEPUOAbl, COOTHOCUTH OOO3HAYEHHS, KOTOPbIE HMEIOTCS B
tabnmuie «llepuonnyeckass cuctema xumudeckux saemeHtoB [ .
MenzeneeBa» C YHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS AaTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sAjipa, 00Il1ee YUCIo 3IEKTPOHOB
U pacnpeereHue UX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEILIECTBA,
XUMUYECKHE peaknuu (M0 YHUCIy W COCTaBy YYACTBYIONIUX B PEAKIIUU
BEILIECTB, M0 TETIOBOMY (D eKTy);

XapaKTepu30BaTh (ONMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMMCAHUE PUMEPAMU MOJIEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IPOrHO3UPOBATh CBOIMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKaHUSd XUMHUYECKHX [MpEBpalleHUl B
Pa3IMYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacCChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOrO JJIeMEeHTa 1o (dopmyie
COEIMHEHMsI, MACCOBYIO JOJIF0 BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PeaKkluu;

IPUMEHSATHh OCHOBHBIE ONEpPAlMUd MBICTUTENbHON JIEATEIbHOCTH — aHAIHU3
U CHHTE3, CpaBHEHHE, 000OIICHHE, CHCTeMAaTH3alluio, KiIacCHU(UKAIIHIO,
BBISIBJICHUE TPUYMHHO-CJICJACTBEHHBIX CBSI3€ — I M3yYCHUS CBOWCTB
BEIIECTB M XHUMHYECKUX pEaKIUi, eCTECTBEHHO-HAyYHbIE METOJbI
NO3HAHUA — HAONIIOJICHHE, U3MEpPEHUEe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peasIbHBIN U MBICIICHHBIN );

ClemoBaTh  MpaBWjaM  TOJb30BAHHMS  XUMHUYECKOW  TOCYAOM U
7abopaTopHbIM 000pYy/IOBaHWEM, a TaKXKe TMpaBHJIaM OOpaIIeHUs C
BEIIECTBAMU B COOTBETCTBHUM C MHCTPYKUUSIMH 1O BbIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OINbBITOB MO TMOJYYEHUIO U COOMpPAHMIO
ra3oo0pa3HbIX BeEIIECTB (BOAOpPOJAa U KHUCIOPOAA), MPUTOTOBICHUIO
pPacTBOPOB C OIPEIACIEHHON MAacCCOBOM JOJEHW PACTBOPEHHOIO BEILIECTBA,
IUIAHUPOBATh W TPOBOAUTH  XUMHUYECKHE  OKCIEPUMEHTHI  TIO
pacno3HaBaHUIO PACTBOPOB LIENOYEH U KUCIOT C MOMOIIbI0 MHIAUKATOPOB
(;makmyc, dheHondTaienH, METUIOPAHXK U JPYyTHUe).

K xonIy oOydenus B 9 kiacce npeIMETHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YJAIONTUXCS YMECHHUIA:

paCKpBIBaTh CMBICI OCHOBHBIX XHWMHWYECKUX TOHATHH: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, WOH, KaTUOH, aHWUOH, IPOCTOE BEIIECTBO,
CJIOKHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIHLHOCTh, CTEIECHb
OKHUCJICHUS, XUMUYECKas PEaKIUsl, XUMUUYECKasl CBSI3b, TETIOBOU A((dEKT



peaknuu, MOJb, MOJSIPHBIH  O00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS] JUCCOLUALMS, PEAKIUA HOHHOTO
oOMeHa, KaTaimM3aTop, XHMHYECKOE paBHOBECHE, OOpaTuMbple U
HEOOpaTUMBbIE PEAKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIUH,
OKHCJIUTENIb,  BOCCTAHOBUTENb,  OKHUCICHHE M  BOCCTAaHOBIICHHUE,
aIOTponus, aM(pOTEPHOCTh, XUMHUYECKasi CBs3h (KOBAJICHTHAs, WOHHAs,
METAJUIMYEeCKas), KpPUCTAIMYECKass pemeTka, KOppo3us METaJUIOB,
CIUIaBbl, CKOpPOCTh XUMHYECKOM pEaKUHH, TMPEIEIbHO JOMyCTHUMAs
koHueHTparusa [1JIK BemecTna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITh 3TU OHSATHUS MPU OMKMCAHUY BEUIECTB U UX MPEBPAILICHUII;
UCIIOJIP30BAaTh XUMHUYECKYI0 CHUMBOJIMKY JJISI COCTaBJCHHS (HOPMYI
BELIECCTB U YPABHEHUN XMMUUYECKUX PEAKLIN;

ONPEACIIATh BAJICHTHOCTh U CTEIEHb OKUCIEHUS] XUMUYECKHUX 3JIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTaBa, IMPUHAJIEKHOCTH BEHIECTB K
onpeAenéHHOMY KIJIACCy COEIUWHEHU 1Mo ¢dopMyliaM, BHJI XUMUYECKOU
CBSI3U (KOBAJICHTHAsl, WOHHAsl, METAJUIMYECKasi) B HEOPraHUYECKUX
COEIMHEHMSIX, 3apsij MOHA M0 XUMHUYECKOU (opMmyJsie, XapakTep Cpeabl B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUN, TUN KPUCTATITUYECKOU
PEIETKN KOHKPETHOTO BEIECTBA;

packpeiBath cmbichn Ilepuogmueckoro 3akona J[. WM. Menneneera u
JEMOHCTPUPOBATh €ro IOHHMaHWE: OINHCBhIBAaTh W XapaKTEPU30BATh
Tabnuunyto Gopmy Ilepuoanyeckoil cuCTeMbl XMMHYECKUX 3JIEMEHTOB:
paznuyaTh MOHATUSI «TJaBHas mnoarpynna (A-rpymnma)» M «mobouyHas
noarpynmna (b-rpynma)», mambie u  OodbIIKE NEPUOABl, COOTHOCUTH
0003HaUCHUS, KOTOpHIE MMEIOTCS B TMEPUOJAMYECKON Tadiuie, C
YUCJIOBBIMH  XapaKTePUCTHUKAMH  CTPOCHMUSI  aTOMOB  XMMHUYECKHUX
AJIEMEHTOB (COCTaB W 3aps] sjpa, OOIIee YHUCIO OJJICKTPOHOB U
pacnpeneneHue WX 10 DJIEKTPOHHBIM CJIOSIM), OOBSCHITH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB 3JIEMEHTOB U UX COCIUHEHUN B
npejenax MajblX IEPUOIOB U TIIABHBIX MOATPYII ¢ YUETOM CTPOCHHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMHUYECKHE DJIEMEHThI, HEOPraHUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YKMCIy M COCTaBy YYAaCTBYIOIIMX B pPEaKIHUH
BEIIECTB, MO0 TEIIOBOMY 3(P(HEKTy, 0 M3MEHEHUIO CTEMEHEH OKUCICHUS
XUMHUYECKUX IJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOIME U CHEU(UUECKHEe XUMHYECKHE
CBOWMCTBAa IIPOCTBIX M CJOXHBIX BEIIECTB, NOATBEPXkKAas OMNHCAHUE



npuMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPAaBHEHUS DSJEKTPOJUTUYECKOM JHCCOLMAIMUA  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMHA HOHHOTO
oOMeHa, ypaBHEHHUs peaklMil, TMOATBEPKIAIOIINX CYIIECTBOBAaHUE
TEHETUYECKOU CBA3U MEK/y BELIECTBAMU PA3JIMUHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHMA
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIM;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTHM OT HMX CTPOEHUS,
BO3MOXHOCTH TMPOTEKAHUS XHMHUYECKUX NPEBPALICHUN B Pa3IMYHBIX
YCJIOBUSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJSIPHYIO  MAacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »3JIeMEHTa 10 (dopmyse
COEMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

coOmoaTh  MpaBWia  IOJb30BAaHHUS ~ XMMHYECKOM  HOCYIOM M
7ab0paTOpHBIM  00OpPYNOBaHMEM, a TaKXKe TMpaBWia OOpameHus ¢
BEIIECTBAMA B COOTBETCTBUM C HWHCTPYKIUSMH MO BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOMpPAHUIO
ra3o00pa3HbIX BEIIECTB (AMMHAaKa U YTIEKUCIIOTrO ra3a);

NPOBOAUTh  PEaKIUH, MOJATBEPKIAIONIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOpUI-, OpOMU-,
uoaua-, kKapobonar-, docdar-, cwiMkar-, cyiabhar-, THIPOKCUJ-UOHBI,
KaTUOHBl aMMOHHMS M HMOHBI M3YYEHHBIX METAJUIOB, MPHUCYTCTBYIOLIUE B
BOJIHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB;

MPUMEHSITh OCHOBHBIE OIEpAlMM MBICIUTENBHON NEATEIbHOCTH — aHaIu3
U CHUHTE3, CpaBHEHHE, O0O0OOIIeHHEe, CHUCTEMATHU3alMI0, BbISBICHUE
IIPUYMHHO-CJIEICTBEHHBIX CBSI3€M — JJII U3YyYEHUS CBOWCTB BEIIECTB U
XUMHUUYECKUX PEaKIUi, €CTECTBEHHO-HAyYHBbIE METOJbl T[O3HAHUA —
HaOMIOICHUE, M3MEpPEHHe, MOJCIMPOBAaHUE, SKCIEPUMEHT (peajbHbIM U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoanuecTBo yacos
Ne HaunmenoBanue pa3aeoB u JIeKTPOHHBIe (M (POBHIE)
KonTposabHbie IIpakTHyeckue
n/n TeM NMPOrpaMMbl Bcero oOpa3oBaTejibHbIE pecypchbl
padoThI padoThI
Pasznea 1. [lepBoHayaibHbIe XUMHYECKHE TIOHATHUS
XuMHST — BakHast 00J1acTh

11 €CTECTBO3HAHUS U 5 ) bubmuorexa [JOK

' MPAKTUYECKOU eI TETbHOCTH https://m.edsoo.ru/7f41837¢

YeJloBeKa

12 BelectBa 1 XuMu4eckue 15 1 bubmuorexa [JOK

' peakuuu https://m.edsoo.ru/7f41837¢c

Uroro no pazgeny 20

Pa3nes 2. BaskHelilmme npeacTaBuTe Il HEOPraHMYECKHUX BeleCTB
)1 Bosznyx. Kucnopoa. [Tousitue 6 bubanorexka [HOK

’ 00 okcuaax https://m.edsoo.ru/7f41837¢c
29 Bognopon. Ilonsarue o kucimorax 2 1 bubmmoreka [IOK

' U COJISX https://m.edsoo.ru/7f41837¢
73 Boga. PactBopsr. [Tonsitue 06 5 1 1 bubanorexa HOK

' OCHOBAHUAX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIE KJIACCHI 1 1 5 bubmuotexa [JOK

’ HEOPraHUYECKUX COCTMHEHUIN https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Pasznea 3. [lepuoaguueckuii 3axoH u Ilepuoguueckas cucrema xumnueckux 3jeMeHToB /I. U. MenaeneeBa. CTpoeHue aToMoB.

Xumuuyeckasi cBsizb. OKHCINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIUH




[lepuonuueckuii 3aKOH U

31 IIepuoanueckas cucrema 7 bubnumoreka [IOK
XUMHUYECKHX deMeHTOoB /1. W. https://m.edsoo.ru/7f41837¢c
MenneneeBa. CtpoeHue aroma
XUMHYECKas CBA3b. BuGmiorexa LOK

32 Oxuctenbio- 8 https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEJIbHBIE PEAKIIHH

Hroro no passeny 15 Eggg;gj;;ggﬁfmsnc
PeszepBHoe Bpems 3 bubmorexa HOK

https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHuUe pa3aeioB U TeM undposBbie
Ne ni/m P Kontpoabnbie  IIpakTnueckue (uubp )
NMPorpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. BemecTBO M XuMu4ecKkne peakiun
L1 [ToBTOpEHME 1 yriTyOJIeHHE 3HAHUT 5 1 bubnnorexa [HOK
’ OCHOBHBIX pa3ZiesioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
’ peakuuit https://m.edsoo.ru/7f41a636
13 DIEKTPONUTHYECKAsT JUCCOLIHAIIHS. 2 1 1 bubanorexka [HOK
' XHUMHUUYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pa3nen 2. HemeTa/uibl M UX cOeIMHEHUS
)1 OO6mas XapaKTepUCTUKA XUMHUIECKUX 4 1 bubanorexa [HOK
’ sneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepuCTHKa XUMHUIECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa LHOK
' PYTHIRL L-ep https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas xapakTepuCTHKa XUMHUIECKUX
23 aneMeHTOB VA-rpymmsl. A30T, Gpochop 1 ux 7 1 bubmmorexa LHOK
' PYTHEL ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO61mas xapakTeprUCTHKa XUMUYECKUX
2.4 anemeHToB [VA-rpynmnsl. Yriaepon u 8 1 2 bubmmorexa [TOK
' . PYHTIRL. PO https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Uroro no pazgeny 25




Pa3zgen 3. MeTaJsIbl M X COeTUHEHU S

. bubmuorexa [JOK
3.1 Obume crolicTBa MeTaIoB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Bakueinume MeTamisl 1 X COEIUHEHUS 16 hitps:/m.cdsoo.rw/7f41a636
Uroro no pazgeny 20
Pa3nen 4. Xumus n okpy:kapomasi cpeaa
4.1 BemniecTBa 1 MaTepuabl B )KU3HU UEJIOBEKA 3 bubmorexa LHOK
) B P https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE BpeMs 3 bubmorexa LIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68







IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KonuyectBo yacos DJIEKTPOHHBIE
Ne Hara uugpossie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi o0pa3oBaTesbHbIE
padoThI padoThI
pecypcsbl

| [Ipeamer xumun. Posb XUMUM B KU3HU | bubmunoreka LIOK
yeJjioBeKa. Teja U BelnecTna https://m.edsoo.ru/ff0d210c

2 ITonsiTe 0 MeTOIaX MO3HAHUS B XUMUU 1 bubmorexa [IOK

A https://m.edsoo.ru/ff0d227¢
IIpakTnueckas padora Ne 1

3 «ITpaBuna paboTs! B 1abopaTopuu u 1 Bu6muotexa [JOK
npuémsl 00pamieHus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
o0opyIoBaHUEM)

4 Yucteie BemecTBa 1 cMecH. CriocoObl | bubmuorexa [JOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
IIpakTuyeckas padora Ne 2

5 «Paznenenue cmeceit (Ha mpumepe 1 Bubmmorexa [IOK

s . PHUMEp https://m.edsoo.ru/ff0d28c8
OUYMCTKU IOBApEHHOU COJIN)»
but6mmoreka [IOK
6 A 1
TOMBIH MOIICKYIIEI https://m.edsoo.ru/ff0d2a6c

7 XHUMUYECKHUE AIEMEHTHI. 3HAKU | bubmuoreka [{OK
(CMBOJIBI) XUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTsle U CIOXKHBIE BENIECTBA 1 bubmmorexa LIOK

p B https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE 1 Bubmmorexa [IOK

https://m.edsoo.ru/ff0d2d50




3aKoH IMOCTOSIHCTBA COCTaBa BEIIIECTB.

but6mmoreka [IOK

1 X .B
0 mmiieckas popmysa. Banentrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKHUX JIEMEHTOB
1 OtHocuTeNnbHAs aTOMHAs Macca. bubmoreka [{OK
OtHocuTeNnbHAs MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1071 XHMHYECKOT0O bubmunoreka LIOK
3JIEMEHTA B COCIMHEHUUN https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Mob. bubmuorexa [JOK
MounsipHas macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKUE SIBJICHUS. bubmuoreka [IOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U ycioBUs IPOTEKAHUS Bu6muotexa [JOK
XUMHYECKUX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPaHEHHSI MacChl BEIIECTB. bu6nuoreka [IOK
XUMHUYECKUE YPABHCHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus konnyecTBa, Macchl
17 BEILIECTBA [10 YPABHEHUSAM XUMUYECKHUX bubmorexa [IOK
B . yp https://m.edsoo.ru/ff0d5708
peaxkuui
Krnaccudukanus XUuMHYECKUX PeaKIIHii
18 (coe I/IHq;HI/ISIH a3JI0KCHHS e bubmorexa [IOK
A P ’ https://m.edsoo.ru/ff0d3{34
3aMelIeHus, oOOMeHa)
M. B. JIoOMOHOCOB — y4€HBIN-
19 sHIMKIoneaucT. O0o0IIeHnEe U bubmorexa OK
t et Hf https://m.edsoo.ru/ff0d40c4
CUCTEeMaTHu3alus 3HAaHUI
20 KonTpoabHas padora Nel mo teme bu6nuoreka [IOK
«BemecrBa 1 XuMHYEeCKHE PeaKkumn» https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmech razos. Cocras Bu6muotexa [JOK

Bo3ayxa. Kucnopon — snemeHT u

https://m.edsoo.ru/ff0d448¢




npoctoe BemecTBo. O30H

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpo/ia (peaKkIuyu OKUCICHUS bubmorexa [IOK
poa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumaax
CriocoOsI MOTy4eHUs KHCIOpO/ia B
23 J1a00paTOpUH iqn OMBIH_UIGHpH(i:TI/I bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
IIpumMeHeHne Kucnopoaa
TennoBoit 3¢ ekt xumuueckoit
24 peaxkuuu, MOHATUE O bu6nuorexa LIOK
TEPMOXUMHUYECKOM YPaBHEHUU, DK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUYECKUX PEAKIIUIX
TonnuBo (HedTh, yrojab U METaH).
25 3ar 513H€I§I/Ie(1];O3 . a, CTIOCOOBI iro Bubmmorexa [IOK
p AYxa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALICHUS
IIpakTuyeckas padora Ne 3 no reme
26 «ITonydenune u coOupanue Kuciopoaa bubmorexa [IOK
yi N p poaa, https://m.edsoo.ru/ff0d4ae2
M3Y4YEHHE €ro CBOMCTBY
7 Bonopon — anemeHT u mpocroe Bu6muotexa [JOK
BeliecTBO. HaxoxaeHnue B mpupoie https://m.edsoo.ru/ff0d4dd0
73 DOuU3nYEeCKue U XUMHUYECKHUE CBOMCTBA bubmuorexa [JOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
but6mmoreka [IOK
29 IT
OFPITHE O RHCHOTAX 1 COMAX https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TToTy4eHus1 BOAOPO/Ia B bubmuorexa [JOK
naGopaTtopuu https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas padora Ne 4 no reme
bubmunoreka LIOK
31 «ITonydenne u coOupanue BOIOPOa,

W3yYEHHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4{42




Momsipablii 00bEM ra3oB. 3aKOH

but6mmoreka [IOK

32
ABorazpo https://m.edsoo.ru/ff0d542¢
Brruncienus o0béMa, KOJIHYECTBA
33 BEIIIECTBA ra3a 110 €ro N3BECTHOM bubmmorexa [IOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MIIH 00BEMY
Brrunciienuss 00bEMOB ra30B 110
34 aBHEHMIO PEaKIIMHU Ha OCHOBE 3aKOHA bubmmorexa [IOK
P .. peaitt . https://m.edsoo.ru/ff0d5708
00BEMHEBIX OTHOIICHMI Ta30B
35 DOuU3nIeCKue U XUMHUYECKHUE CBOMCTBA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBanwmii. [Tonstue 00 bubmuoreka [JOK
AHIUKATOPax https://m.edsoo.ru/ff0d59¢2
Bopa kak pactBopuTens. HackieHHEIC
37 u HeHaCBIpeHHBIIe) acTBOPKI. MaccoBas bubmmorexa [IOK
Hl p PbL. https://m.edsoo.ru/ff0d5b40
JIOJISL BEIIIECTBA B pacTBOPE
IIpakTnueckas padora Ne 5 no Teme
18 «IIpuroroBiieHre pacTBOPOB C bubmmoreka [JOK
ONpeACIEHHON MacCCOBOU JT0IEN https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BEIIECTBAY»
39 KonTtpouabsHnas pabéora Ne2 mo reme bu6nuorexa LIOK
«Kucaopoa. Bogopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Okcupl: coCTaB, KJIacCu(UKAIUS, but6mmoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
ITonyyenue u XMMHUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmorexa [IOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHus: cOCTaB, Kiaccudukams, but6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




[TonydyeHue nu XuMHYECKHE CBOMCTBA

but6mmoreka [IOK

43
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kiaccudukanms, bubmunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITonyyenue u XMMHUYECKUE CBOMCTBA bu6nuorexa [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIIATypa,
46 CHOCOéBII) IOJI )GHI/ISI XHMHquKI/Ie bubmmorexa IOK
. v ’ https://m.edsoo.ru/00ad9474
CBOICTBa
IIpakTuyeckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bu6nuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIUHCHMUIN)
43 ['eneTnyeckas cBsI3b MEXKy Kilaccamu bubmmoreka [JOK
HEOPraHWYECKUX COCAMHEHU https://m.edsoo.ru/00ad9a50
bubmunoreka LIOK
49 O00011IeHIE U CUCTEMATU3aLUs 3HAHUT
B H https://m.edso0.ru/00ad9cb2
KonrpoanHast padora Ne3 mo Teme
50 "OCHI(:BHLIe K;accm bubmorexa LIOK
. https://m.edsoo.ru/00ad9e1la
HEOPraHu4YecKuX coeuHeHui"
[TepBbie MOMBITKY KIACCHPUKAITUU
51 XUMHUYECKHUX 31eMeHTOB. IIoHsaTHe 0 bubmmorexa LOK
' https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOTHBIX HJIEMEHTOB
[Tepuonuueckuii 3aKOH 1
52 Ilepuoanueckas cucreMa XUMHYECKUX bubmmorexa LTOK
PHOA https://m.edsoo.ru/00ada52c¢
anemeHToB /I. 1. Menneneesa
bu6mmoreka [IOK
53 [Tepuopl, rpyniibl, TOATPYIIIBI

https://m.edsoo.ru/00ada52¢c




Crpoenne atomoB. CocTaB aTOMHBIX

but6mmoreka [IOK

54
sanaep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI09eK
. bubmuoreka [{OK
55 aToMOB 3J1eMeHTOB [leprnoauueckoit
https://m.edsoo.ru/00ada6bc
cucteMsl [. 1. Menaeneena
XapakTepucTuka XMMUYECKOTO
56 3JIEMEHTA 10 €T0 MOJI0KEHHUIO B bubmuoreka [{OK
[Tepuonuueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Meunpgeneena
3nauenue [lepuoguueckoro 3akona s
57 pa3BUTHA HAaykH U npaktuku. J1. U. Bu6muotexa [JOK
MenneneeB — y4E€HBIM, IEAArOT U https://m.edsoo.ru/00ada96e
TrpaKJIaHUH
KonTpoannas padora Ned mo Treme
58 «Ct f))elme aTopMa Xumuueckas buomorexa [IOK
P ’ https://m.edsoo.ru/00adb33¢c
CBSI3b»
KonTpoabHas padora Ne 5 BuG 1OK
5 HOIHOTEKA
59 «ATOI'OBASI» Beepoccuiickast hitps://m.cdsoo.rw/00adbdg6
npoBepoyHas pabora
60 DIEeKTpOOTPULIATEILHOCTh ATOMOB bubmmoreka [JOK
XHMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
61 HNonnas xumudeckas CBsI3b bubmorexa LIOK
https://m.edsoo.ru/00adac34
6 KoBaneHTHast nomnsipHas XMMHUYECKast Bubmuotexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHast HeMoOJsIipHAs XUMUYECKast bu6nuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CrerneHb OKHCIICHUS but6mmoreka [IOK




https://m.edsoo.ru/00adae28

65 OKHCIUTETbHO-BOCCTAaHOBUTEIbHBIC | bubmuorexa [JOK
peakuuu https://m.edso0.ru/00adb076
but6mmoreka [IOK
66 OKucnauTeny 1 BOCCTAHOBUTEIHU 1 hitps://m.cdsoo.ru/00adb076
PeseprubIil ypok. O60011eHIE 1
67 CI/ICTIe)MaTI/ISZ.’p us 3HaHI/117IIu 10 TEME 1 bubmorexa OK
1 https://m.edsoo.ru/00ad9cb2
«CtpoeHue atoma. XUMHUYECKast CBA3b)
68 PesepBHblit ypok. O60011eH1e 1 | bubmmoreka [JOK
cucTeMaTH3allus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KosanuecTBo 4acon DJIeKTPOHHbIE
Ne Hara uugpossie
Tema ypoka Kontpoabnbie IIpakTuueckue
n/n Bcero u3ydyeHusi o0pa3zoBaTejbHbIE
padoThI padoThI
pecypchl
IIepronrueckuit 3aK0H.

1 [lepronuueckast cucrema 1 Bu6muotexa [JOK
XUMHYECKHX 3JIeMeHTOoB [[. 1. https://m.edsoo.ru/00adb59¢
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMHYECKHX 3JIEMEHTOB 1 bubmorexa [IOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukanms 1 HOMEHKIaTypa | bubmuorexa [JOK
HEOPTraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Bunper xummudeckoil CBSI3U 1 THIIEI | bubmunoreka LIOK
KPUCTAUINYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonTtpoabHnas pabora Nel mo teme

5 «IloBTOpEHME U yriaydieHHne 1 1
3HAHUI1 OCHOBHBIX pa3/iejioB Kypca
8 kiaccay»

6 Knaccudukanus xumMuaeckux | bu6nuorexa LIOK
pEaKUHi MO pa3IuYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XMMUYECKOI

7 eakuu. IloHATHE O TOMOT€HHBIX U 1 bubmmorexa [OK
P ’ https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIMIX

g [ToHsiTHE O XNMHYECKOM PAaBHOBECHH. | bubmmoreka [JOK

@DaKTOopHbl, BIUSIOUINE HA CKOPOCTh

https://m.edsoo.ru/00adc28¢c




XHUMHYICCKOM PCAKIUU U ITOJIOKCHUC
XUMHYCCKOI'0 paBHOBCCHUSA

OKHUCIINTEIIFHO-BOCCTAHOBUTEIIHHEIC

bubmunoreka LIOK

XUMHYECKUE CBOWCTBA HA IPUMEPE

9
peakuun https://m.edsoo.ru/00adcade
Teopus 2IEKTPONIUTUIECKOU
10 ncconuarmy. CUIBHEIE U cl1a0bIe Bubmorexa OK
A HHATIH https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
11 HonHrble ypaBHEHUS peaKIINil Bubmiorexa OK
yp peartl https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCJIOT U
12 OCHOBaHHUH B CBETE IIPECTaBICHUN bubmmorexa LOK
val https://m.edsoo.ru/00add5d8
00 DIIEKTPOIUTUIECKON TUCCOIIUAIIUT
XUMHYECKHE CBOVMCTBA COJIEU B CBETE
13 [IPEACTABIIEHNI 00 bubmmorexa LOK
pe . https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUYECKON JUCCOLHAIITT
14 IlousTue o runpoause coieu bubmmorexa LOK
AP https://m.edsoo.ru/00add9d4
15 O06o00mIeHNEe U CHCTEMAaTH3aIIHS bubnuoreka [JOK
3HAHUHI https://m.edsoo.ru/00addd12
IIpakTHueckas padora Ne 1.
16 «PpemeHI/Ie BKCHepI/IMeHTaJ'IBHBIX bubnnorexa LIOK
p https://m.edsoo.ru/00addbfa
3amauy
KonTtpoabHnas pabora Ne2 mo teme
17 «JIEKTPOJUTHYECKAS Bu6muotexa [JOK
aUcconuanusa. XuMH4YecKHue https://m.edsoo.ru/00addecO
peakuuu B pacTBopax»
13 OO01mast XxapakTepuCTHKA TaJIOTCHOB. bu6nuoreka [IOK

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




XJiopa

Xnoposogopoa. CossiHast KUCIIOTa,

19 XUMHYECKHE CBOWCTBA, MOJy4YECHHE bubmmorexa LOK
’ v ’ https://m.edsoo.ru/00ade 104
IIPUMEHEHHE
IIpakTnueckas padora Ne 2 o teme
20 «TonyueHnne COIAHON KUCIOTHI bubmorexa [JOK
- .. . ’ https://m.edsoo.ru/00ade348
U3y4eHue e€ CBOMCTBY»
Brruucnenust no ypaBHEHUSIM
21 XUMHYECKHUX PEaKIUU, €CIIM OOUH U3 bubmmorexa [OK
p ’ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
” OO6m1as XxapaKTepUCTUKa JIEMEHTOB bu6nuoreka [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AmnnoTponHbie MOIU(DUKAIINK CEPHI.
7 Haxoxnenue cepbl U €€ COeTMHEHU I bub6munoreka LIOK
B MpUPOJIE. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoaopoj, CTpoeHuUE, bubmmoreka [JOK
dusznyecKre 1 XUMUIECKIE CBOMNCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHas KUCIIOTA,
25 ¢u3nUecKrue 1 XUMUYECKHE CBOMCTBA bubnroreia LIOK
’ https://m.edsoo.ru/00adea28
MPUMEHEHUE
XUMHUUYECKUE PEAKIINH, JIEKALUE B
OCHOBE IIPOMBIIIIIEHHOTO ClI0co6a
2 IIOJIy4EHUS CEPHOU KUCIIOTHI. bu6nuorexa LIOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKPYKarOIIEH Cpelibl COETUHEHUSIMU
cepbl
27 Briuncnenne MmaccoBou 10IH BEIXOZA but6mmorexa [IOK




MPOJYKTA peaKiuu

https://m.edsoo.ru/00adec8a

OO01mast XapakTepUCTHKA dJIEMEHTOB
VA-rpynnsl. A30T, pacnpocTpaHeHue

Bbubmunoreka LIOK

28
B IIpupo/ie, GU3nvecKue u https://m.edsoo.ru/00adecabd
XUMUYECKHE CBOKCTBA
AmMHaK, ero Gu3nvecKue u

29 XUMHUYECKHE CBOMCTBA, MOJIYUYEHUE U bubmorexa [IOK

> HOIYH https://m.edso0.ru/00adf004
pUMEHEHHE
IIpakTnueckas padora Ne 3 o teme
30 «lTonyueHne ammMuaka, U3y4eHue ero Bubmmorexa [IOK
. i gt https://m.edso0.ru/00adf180
CBOMCTBY»

31 A3oTHas KucioTa, e€ Gu3ndecKue u bu6nuoreka [IOK
XAMHYECKHUE CBOMCTBA https://m.edso0o.ru/00adf306
Hcnonp3oBaHre HUTPATOB U COJEH
aMMOHHSI B KQUeCTBE MUHEPATbHBIX

32 oOpeHuil. XuMuyeckoe bubmmorexa LIOK
yA00p ’ . https://m.edsoo.ru/00adf518
3arpsisHEHNE OKpYXKaroueil cpeabl
COCIMHEHUSIMU a30Ta
docdhop. Oxenn bocdopa (V) u

33 (1)00(%)0 pHa;I KI/ICJ'I((l))Ta (b(bprl)sn(qez:xne u bubmorexa [IOK

p o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOITYyYCHHE
Hcnons3oBanue pochatos B

34 KaueCTBE MHHEPAIBbHBIX YIO0OpEHUH. bubmmoreka [JOK
3arpsi3HeHUE MPUPOTHOMN Cpeibl https://m.edsoo.ru/00adfc20
dbocdaramu
Yraepon, pacmpocTpaHeHHUE B

POZL, pacipoctp bubmuoreka [JOK

35 npupoe, GU3NIECKue U XUMUIECKUE

CBOMCTBA

https://m.edsoo.ru/00adfd9c




Oxkcuapl yriaepoaa, ux pu3ndeckue u
XUMHUYECKUE CBOUCTBA.

bu6mmoreka [IOK

36 DKOJOTUYECKHE MPOOIEMEI, https://m.edsoo.ru/00adfebe
CBsI3aHHbIE C OKcUJoM yriaepoaa (IV)

37 VYronpHas KUCIOTa U €€ COTN bubmorexa OK

https://m.edso00.ru/00ac006¢c
IIpakTnueckas padora Ne 4 o reme

18 "ITosrydyeHune yrieKucioro rasa. bu6nuorexa LIOK
KauectBenHast peaxiiys Ha KapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIC TOHATHS 00
39 OPraHMYEeCKHUX BEIIECTBAX KaK O bubmmorexa LOK
https://m.edsoo.ru/00ac054¢
COCIMHEHUSIX YIiiepoaa
40 Kpemuuii u ero coeauHeHust bubmmorexa LOK
https://m.edsoo.ru/00ac080a
IIpakTnyeckas padora Ne 5.

A1 Pemenune skcnepuMeHTaIbHBIX 3374 bu6nuoreka [IOK
1o Teme «BaxHeie HeMeTauibl U https://m.edsoo.ru/00ac0bf2
WX COCTUHCHUS»

KonTpoabnHas padora Ne3 mo teme
42 «Bamll)ieiimne :eMeTamel U UX bubmmorexa LIOK
https://m.edsoo.ru/00ac0e18
coeIMHEH U
OO01mas xapakTepuCTHKa XUMHUIECKUX
3JIEMEHTOB — METAJLIOB.

43 Mertamnueckas CBsi3b U bubnuoreka [JOK
METaJUTNYECKast KPUCTAJIINIECKAs https://m.edsoo.ru/00ae103e
pemérka. Pu3ndyeckue CBOMCTBA
METaJIJIOB

44 XuMHYECKHE CBOMCTBA METAJIJIOB. but6mmorexa [IOK




DIIEKTPOXUMHUYECKUH P
HaIPSHKEHUN METaJlIOB

https://m.edsoo.ru/00ael 156

OO61me cnocoObI MOTYYEHUS
MeTaiuioB. CruiaBel. Beraucienus mo

45 aBHEHUSIM XUMUYECKUX PEAKINN bubmmorexa LOK
yp PCAKIHIH, https://m.edsoo.ru/00ael 156
€CJIM OJTMH U3 PEareHTOB COJCPIKHUT
npuMecu
46 IToHsITHE O KOPPO3UH METAJIIIOB bubmmorexa [OK
pP https://m.edsoo.ru/00ae1278
but6mmoreka [IOK
4
7 [Henotrere MeTans! https://m.edsoo.ru/00ae14b2
43 OKcCHUIbI ¥ TUAPOKCUBI HATPUS U bubmuorexa [JOK
KaJIusa https://m.edsoo.ru/00ae14b2
49 [[{erouHO3EMENBHBIE METAILIIBI — bubmmoreka [JOK
KaJIbIIMA 1 Mardui https://m.edsoo.ru/00ael5e8
50 Bakneimnme coemmHEHNS KaJIbITH bubmorexa LIOK
g H https://m.edsoo.ru/00ael5e8
51 O000I1IIeHNE U CUCTEMATU3ALHS
3HAHUU
5 JKEcTkoCcTh BOABI U CITOCOOKI €& bubmuorexa [JOK
YCTpaHEHHS https://m.edso0.ru/00ae1886
IIpakTnyeckas padora Ne 6 o reme
53 "XEcTKOCTH BOIBI 1 METOEI €€ bubmorexa LIOK
" g A https://m.edsoo.ru/00aelael
YCTpaHECHHS
bubmunoreka LIOK
54 A 7
JTEOMHEHH https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe CBOICTBA OKCHIA U bubmmoreka [JOK

TUAPOKCHIA

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




but6mmoreka [IOK

36 Keneso https://m.edsoo.ru/00ac1d86
57 OKcuabl, THAPOKCUIBI U COJIH JKeTe3a bu6nuoreka [IOK
(IT) u sxene3a (I1I) https://m.edsoo.ru/00ae35¢6
58 O00011eHNE U CUCTEMATU3ALMS
3HaHUU
IIpakTnueckas padora Ne 7.
59 Pemenue skciepuMeHTaIbHBIX 331a4 Bu6muotexa [JOK
1o teme «BaxxHeillne MeTaibl U UX https://m.edsoo.ru/00ae3de8
COETUHEHUS
Brrurcnenus mo ypaBHEHUSM
XUMHUYECKHUX PEAKIINii, €CITH OJHH U3
60 peareHTOB J1aH B U30BITKE WIIH bubmunoreka LIOK
COAEPKUT IpuMecH. Beruncienus https://m.edsoo.ru/00ae1750
MacCcOBOH JOJH BBIXOJIa MMPOTYKTa
peakuuu
61 O06001IeHNEe U CHCTeMAaTU3aINS
3HaHUU
KonrtpoabHnas pabora Ned mo teme
62 «BaxHeiimme MeTaIIbI M UX
CcOoeIMHEHHU D)
63 BemectBa u maTepuansl B bu6nuoreka [IOK
IIOBCEIHEBHOM KU3HU UEIOBEKA https://m.edsoo.ru/00ae3f50
64 XMMHYECKOE 3arpsi3HEHUE Bubmuotexa [JOK
OKPYKAaIOIe Cpebl https://m.edso0o.ru/00ae4270
65 Ponp xumun B periennn bu6nuorexa LIOK
9KOJIOTHYECKHUX TPOoOIeM https://m.edsoo.ru/00ae4270
66 Peseprubiit ypok. O6001IeHNEe 1 bubnuoreka [JOK




cUCTeMaTH3alus 3HaHUH

https://m.edsoo.ru/00ae0d0a

67 PesepBublit ypok. O60011eHNE 1 | Bu6muotexa [JOK
cUCcTeMaTu3alus 3HaHU! https://m.edsoo.ru/00adb33¢c
63 PezepBublit ypok. O60011eHNE 1 1 bu6nuorexa LIOK
cucTeMaTu3alus 3HaHu’ https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJIBHOM ITPOT'PAMMBbBI

8 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJIbHON MPOrPaAMMbI OCHOBHOT'0 0011ero 00pa30BaHUs

1

ITo Teme: «HepBOHaLIaJ'II)HBIe XUMHUYCCKUEC ITOHATHUA»

1.1

pPacKpbIBaTh CMBICT OCHOBHBIX XUMHYECKHX IIOHSATHI: aTOM,
MOJIEKYJIa, XUMHUYECKHI DJJIEMEHT, TMPOCTOE BEIIECTBO, CIOXKHOE
BEIIIECTBO, CMECh (OJHOPOJHAS W HEOJHOPOJIHAs), BaJCHTHOCTD,
OTHOCUTCJIbHAA AaTOMHAsA U MOHeKy.H}IpHa}I Macca, KOJIHM4YECTBO
BEIIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas JOJII XHMHYECKOTO
DJIEMEHTa B COCIMHEHUHU, MOJISIPHBIA OOBEM, XMMHUECKas PEaKIus,
KJIaCCU(UKALUS  PEaKIMi:  peaklIud  COCAUHCHHS,  PCaKIUH
pa3NoKeHUs, pEeaKlIMHd 3aMEUICHHs, pEakIuu OoO0MeHa, JK30- U
SHJOTEPMHUUYECKHE PEaKIuu, TEeIUIoBOH 3¢ (dEKT peakiuu, pacTBop,

MaccoBast I0JIsl BelecTBa (MIPOLIEHTHAsI KOHIICHTPAIHs) B paCTBOPE

1.2

HWIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHUA U

IMPUMCHATH OTU MMOHATHA ITPU OITMCAHUH BCUIECCTB U UX npeBpameHHﬁ

1.3

UCTOJIb30BaTh XMMUYECKYI0 CHMBOJHUKY JJIsI COCTaBICHUS (HopMys

BEILIECTB U YPAaBHCHUN XUMHUUYECKUX PEAKIUN

1.4

PacCKpbIBaTh CMBICJI 3aKOHOB COXpPAaHCHUMA MaccChbl BCIIICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIIDHOI'O Y4YCHHA, 3aKOHa

ABoranpo

1.5

OIpCaAcCIIATh BaJICHTHOCTb aTOMOB 3JICMCHTOB B 6I/IHapHBIX

COCOAUHECHUAX

1.6

KJaccu(UIUpPOBaTh XMUMUYECKHE peakuuu (M0 YUCIy MU COCTaBy

YYaCTBYIOIIMX B PEAKIIUHU BEIIECTB, MO TEINIOBOMY 3D (PEKTY)

1.7

BBIUMCIISTh OTHOCHUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MAaccChl

BCIICCTB




1.8

BBIUMCIISTH MAacCOBYIO JOJNIO XMMHUYECKOrO 3JeMeHTa 1o (opmyse

COCIUHECHMUS,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIIO BCIICCTBA B PACTBOPC

1.10

MPUMEHSTh €CTECTBEHHOHAYYHBIE METOMbI IMO3HAHUS — HAOIIOICHHE,
U3MEpEeHHe,  MOJCIMPOBAHME,  OKCIEPUMEHT  (pealibHblil U

MBICJICHHBIH )

ITo Teme: «BaxuHenmue npeacTaBUTEIM HEOPTAHUUECKUX BEILIECTBY

2.1

PACKpPBIBATH CMBICII OCHOBHBIX XHMHYCCKHUX MOHSTHM: OKCHnI,

KHCJIOTa, OCHOBaHHE, COJIb

2.2

ONpEeNEeNsATh MPUHAJICKHOCTh BEHIECTB K OMNPENEIEHHOMY KJaccy

coeMHEeHMH 10 popmyam

23

KJIacCU(UIIUPOBATh HEOPTaHUYECKUE BEIIECTBA

24

XapakTepu30BaTh  (OMUCHIBATH) OOIMHME XHMHYECKHE CBOWCTBA
BCIICCTB Pa3IMYHBIX KJIACCOB, MOATBCPKAAd OMUCAHUC IMPUMCPAMHU

MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUil

2.5

IIPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOKHOCTU MPOTCKAHHUA XHUMHUUYCCKUX

MPEBpAICHUH B Pa3JIMYHbIX YCIOBUIX

2.6

cleoBaTh MpaBWJIaM IIOJIb30BaHUSA XHUMHUYECKOM TMOCyIod |
1a00paTOpPHEIM O0OpYIOBAaHUEM, a TAKXKE IMpaBUIaM OOpaIIeHHS C
BEIIECTBAMH B COOTBETCTBHUU C HHCTPYKIHUSMHU IO BBINOJTHEHUIO
1ab0paTOPHBIX XMUMHUYECKHUX OMBITOB MO TOJYYEHHUIO M COOMpaHUIO
ra3zoo0pa3HbIX BemECTB (BOJAOpOAa M KHUCIOPOJA), MPUTOTOBIICHUIO
pacTBOpOB € ONPEAECIEHHOM MAacCOBOM [JIOJIEM  pacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBAThH U MPOBOJUTH XUMUUYECKHE HKCIIEPUMEHTHI 1O
pacmo3HaBaHUIO PACTBOPOB IIeo4eid W KHUCIOT C TOMOIIBIO

UH/INKATOPOB (JIaKMYC, (heHOIPTaTCHH, METUIIOPAHXK U JJPYTHUE)

2.7

IIPOBOJUTH PACYETHI 110 YPAaBHEHHUIO XMMUYECKON peaKkIuu

IIo Tteme: «llepuonuueckuii 3axkoH u Ilepuomguueckas cucrema
xumudeckux snemeHTtoB JI. M. MengaeneeBa. CTtpoeHHe aTOMOB.

Xumuaeckas cBsi3b. OKHCIUTEIFHO-BOCCTAHOBUTEIILHBIE pCakuun»

3.1

PACKpPBIBATH CMBICII OCHOBHBIX XWUMHNYCCKUX HOHATHH: AApO aroma,
SJICKTPOHHBIA CJIOW aroMma, aToOMHas OpOWTalb, pPaadyC aroMma,

XUMHYCCKAA CBA3b, MOJIKIpHAd W HCIOJIKIPHAA KOBAJICHTHAS CBA3b,




3JIEKTPOOTPHUIIATEILHOCTh, HOHHAS CBSI3b, HMOH, KaTHOH, aHMOH,

CTCIICHb OKUCJIICHUA

3.2 KIIACCU(UITUPOBATH XUMUYECKUE IIEMEHTBI
OMKCHIBATh U XapaKTepu3oBaTh TaOmMuHyr0 ¢Gopmy I[lepuomndeckoii
CUCTEMBbl XMMHMUYECKHUX DJIEMEHTOB: pazluyaTh IOHSATHUS «TJIaBHAA
33
noarpynna (Arpynma)» u «mobouHas mnoarpynmna (brpymma)y,
«Malble» U «OOJIbIINE) MEePUOIbI
packpeiBaTh cMbich [lepuogmueckoro 3akona J[.M. Menneneena:
34 JIEMOHCTPUPOBATh TOHUMAaHUE MEPUOANUECKON 3aBUCUMOCTH CBOWCTB
' XUMHYECKHX 3JEMEHTOB OT HX mnonoxeHus B Ilepuoanueckoit
cucreme
COOTHOCHUTH  O0O3HAYEHHUs, KOTOpble UMEIOTCA B  Tabmuie
«ITepnognyeckas cucreMa XUMHUYECKUX 3JIEMEHTOB J.N.
3.5 MeHnneneeBa» C YHCIOBBIMM XapAaKTEPUCTUKAMH CTPOEHUSI aTOMOB
XUMHUYECKHX OJJIEMEHTOB (COCTaB W 3apsj sapa, oOO0IIee YHUCIOo
3JIEKTPOHOB U pacnpeiesieHue X MO 3JIEKTPOHHBIM CII0SM)
16 ONpeAeNiTh  CTENeHb OKHUCJIEHHUS  D3JEMEHTOB B  OMHApHBIX
' COCTMHEHUSIX
37 OTIPECNATh BUJ XHUMHUYECKON CBsI3W (KOBaJICHTHass W HOHHAs) B
' HEOPraHMYECKUX COCIMHEHUSIX
9 KIIACC
Kon .
IIpoBepsiemble NpeIMeTHbIE Pe3yJabTAaThl 0CBOEHHUSI OCHOBHOM
NpoBepPsIeMoOro .
o0pa3oBaTe/ibHOIl MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yjabTara

1

IIo Teme: «BGH_IGCTBO " XUMHYCCKad pCaKus»

1.1

pacKpbIBaTh CMBICT OCHOBHBIX XWMHYECKUX TIOHATHUU: pPacTBOP,
ANEKTPOJMTHI, HEIIEKTPOIHTHI, SJICKTPOIUTHYECKAS JIUCCOLUAIIHS,
peakuuu WOHHOTO OOMEHa, KaTaliu3aTop, XUMHUYECKOE pPaBHOBECHE,
obpaTuMble " HEOoOpaTUMbIe peakIuu,
OKHUCJIUTEITLHOBOCCTAHOBUTEIHHBIC peaxiuu, OKUCIIUTEb,
BOCCTAHOBUTENIb, OKHCIIEHHE W BOCCTAHOBIICHHE, aJUIOTPOIIHS,
aMm(pOTepHOCTh,  XUMHUYECKass  CBs3b  (KOBAJICHTHAas, HOHHas,

MeTaJlJIM4ecKasi), KpUCTAJUIMYecKas pemérka, CIUIaBbl, CKOpPOCTb




XUMHYECKON peaKkIuu

1.2

HIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKHUX MMOHATHH H

MMPUMCHATH 3TU MMOHATHS ITPU OITMCAHUN BCHICCTB U UX HpeBpaH_IGHI/II\/'I

1.3

COCTaBJISITb YPAaBHCHUSA 3JI€KTpOJIHTI/I‘IeCKOI>'I Jucconyanum KHCIIOT,
IeJo4Yed M COJIeH, TOJHBIE W COKpalIEHHBIE YpaBHEHUS PEAKLIMA

WOHHOI0 0OMeHa

1.4

PACKPBIBATE CYIIHOCTH OKHUCIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKI_II/Iﬁ

MIOCPEJICTBOM COCTABIICHUS SJICKTPOHHOTO OaJlaHCa ATHX PeaKIuit

1.5

MPOBOAMTDH PACUETHI MO YPABHEHHUIO XUMUYECKOM peakiiuu

IIo Temam: «Hemeramnpl M UX coeauHeHUsI» U «MeTamisl U UX

COCOAUHECHU S

2.1

XapaKkTepU30BaTh (OMUCHIBATH) OOIIHE U CIICTM(PUICCKUE XUMUUECKIE
CBOMCTBA MMPOCTBIX U CJIOKHBIX BCHICCTB, IMOATBCPIKAAss OIHNCAHHC
npUMEpaMu MOJICKYJISIPHBIX U HOHHBIX YPAaBHEHHI COOTBETCTBYIOIINX

XAMHUYECKHUX peaKui

2.2

COCTAaBJIATb YPAaBHCHUS peaKHHﬁ, MOATBCPIKAAIOIUX CYHICCTBOBAHNC

TEHETUYECKOM CBSI3U MCXKAY BCUICCTBAMU PA3JIMYHBIX KJIIACCOB
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IIPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHUA,
BO3MOXHOCTH HNPOTCKAHUA XUMHUUCCKHUX HpeBpameHHﬁ B PA3JIMYHBIX

YCIIOBUSAX
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ClIeZIoBaTh MpaBHWJaM TIOJB30BaHUS XHUMHYECKOH TMOCYyIOH U
1a00paTOpPHEIM 00OpYIOBAaHUEM, a TAKXKE IMpaBUIaM OOpaIIeHHS C
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIHSMH II0 BBITIOJTHEHUIO
1a00paTOPHBIX XMUMHUYECKHUX OMBITOB MO TOJYYEHUIO M COOMpaHUIO

ra3000pa3HbIX BEHIECTB (aMMHUaKa M YTJIEKUCIIOTO rasa)

2.5

NPOBOJIUTH PEaKIMM, MOATBEPKIAIONIMNEe KadyeCTBEHHBI COCTaB
pa3IMYHBIX BEIIECTB: PACHO3HABATh ONBITHBIM IyTEM XJIOpUA-,
Opomupa, wuommpa,  kapObonar, ¢Qocdar, cuimkar, cynbdar,
THIPOKCHMOHBI, KaTHOHBl aMMOHHMS, MOHBI W3yYCHHBIX METAJUIOB,

IIPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPIaHUYECKUX BELIECTB

ITo Teme: «Xumus 1 OKpy>Karolas cpeaa»

3.1

pacKpbIBaTb CMBICI OCHOBHBIX Xumuueckux mnouaruit: ITIJIK

BCIICCTBA, KOPPO3Ud METAJIIIOB

3.2

IMPUMCHATE OCHOBHEBIC OIICpanuu MBICITUTEIIEHOM JCATCIIBHOCTH —




aHaJIM3 W CHHTE3, CpaBHEHHE, OOOOIICHUE, CHUCTEeMAaTHU3aIUIO,
BBIABJIICHUC HpI/I‘II/IHHO-CHeI[CTBeHHBIX CBHBGﬁ — AJId HBYqGHHH
CBOWMCTB BEIIECTB M XUMHUYECKHX pEAKIM, ©CTCCTBCHHOHAYUYHBIC
METOAbI IIO3HAHHUA — Ha6JHOI[eHI/Ie, I/IBMGPGHHG, MO,Z[GJ'II/IpOBaHI/Ie,

AKCTIEPUMEHT (PeabHBIM U MBICTICHHBIHN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

1

HepBOHa‘IaHBHBIG XUMHUYCCKHUC ITOHATUA

1.1

[Ipenmer xumuu. Ponp XMMUM B KHU3HU 4YENIOBEKAa. XUMHUSI B CUCTEME HayK.
Tena m BeniecTBa. PU3MYECKHE CBOWCTBA BEMIECTB. ATpPEraTHOE COCTOSIHUE

BC€IICCTB

1.2

ITonsarue o MCTOAaX IMO3HAHUA B XUMHU. YucTele B€IICCTBA U CMCCH. CnocoObl

pazzaeneHus cMecen

1.3

AToMBI W MOJICKYIJIBI. Xumudaeckrue d3neMeHThl. CHMBOJBI  XUMHYECKHX

aeMeHTOB. [IpoCThie U COKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE

1.4

Xumnueckas popmyna. BaaeHTHOCTP aTOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENIBHAas ~ aTOMHasg — Macca.
OTtHocuTenbHAsE MOJIEKYJIIpHas Macca. MaccoBasi 10J11 XUMHUYECKOI0 3JIEMEHTA

B COCAUMHECHUUN

1.5

KonunuectBo BemectBa. Monb. Monsipast Macca. B3auMocBsI3p KOJNIMUECTBA,
Macchl M 4YMCIA CTPYKTYPHBIX enuHUI] BeuiectBa. Pacué€rel mo dopmynam

XUMHYECKUX COCAUHCHUN

1.6

Du3nyecKue U XUMHUYECKHUE SBJICHUSA. XUMUUYECKas PEAKUHS U €€ NMPU3HAKHU.
3aK0H COXpaHEHHS MACcChl BEIIECTB. XUMHUECKUe ypaBHeHUs. Knaccuduxarus

XUMHUYECKHUX PEAKINH (COeTUHEHUS, Pa3NIOKEHUS, 3aMEIICHUsI, 00MEHA)

1.7

XUMUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOW MOCYI0H, € IpaBUIaMU
pabotel B Jaboparopuu U TpuéMamMu oOpamieHus ¢ J1abopaTOpHBIM
o0opy/soBaHHEM, H3yUYe€HHE U OINMUCaHUE (PUINYECKUX CBONCTB 00pa3IoB
HEOPTraHWYECKHX BEIIECTB, HaOMoAcHHE (U3NYECKUX (TUTaBJICHHE BOCKA,
TasHHE JIbJla, PACTUPAHHUE caxapa B CTYNKE, KUIIEHUE U KOHJEHCALUs BOJIbI) U
XUMUYECKHX  (TOpeHHe  CBeuYd, [MpOKAJIMBaHWE METHOM  MPOBOJIOKH,
B3aMMOJICHICTBHE Mella C KHUCJIOTOW) SBIICHWH, HAONIONEHHWE W OMHUCAHHE
NPU3HAKOB TMPOTEKAHHWS XHUMHUYECKHUX peakuuid (pa3joxeHHe caxapa,
B3aMMOJICHICTBHE CEPHOW KHUCIOTBI C XJOPHAOM Oapus, pa3ioKCHHE
ruapokcuaa meau(ll) mpu HarpeBaHWu, B3aUMOJICUCTBHUE XKejle3a ¢ pacTBOPOM

conu meau(1l), m3yuenue crocoO6oB pazmencHus: cMeceil (C MOMOIIbI0 MarHUTa,




bunpTpOBaHUE, BBIMTAPHUBAHKE, TUCTHIUIAIMS, Xpomarorpadus), MpoBeacHUE
OYHNCTKU HOBapeHHOﬁ coJju, HaGHIO,Z[GHI/Ie " OIIMCAaHHUC PE3YJIbTATOB ITPOBCACHU A
OTBITa, WUTFOCTPUPYIOMIETO 3aKOH COXPAaHEHHs] MAacChl, CO3JaHHE MOJeIei

MOJIEKYJ (IIapOCTEPKHEBBIX )

Bakseiiue npeacTaBUTEIN HEOPraHUYECKUX BELIECTB

2.1

Bo3ayx — cmech razoB. CocrtaB Bo3zmyxa. Kuciopoa — 3yneMeHT W mpocToe
BemecTBo. HaxoxkeHue Kuciopona B MpHUpone, GU3HYECKHE W XUMHUYECKUE
cBoiictBa (peakiuu ropenus). Oxcunsl. [Ipumenenue kucmopoaa. CrocoOsr
MOJYYCHUsI KHUCIIOpOJia B JIAOOPATOPUU W MPOMBINUIEHHOCTH. KpyroBopor

Kucinopoaa B npupoae. O30H — ammorponHast MOAU(pUKAIS KHCIOPoaa

2.2

TennoBoil >3 PeKT XUMUIECKON peakiui, TEePMOXUMUYECKHE YPaBHEHHS, SK30-
Y DHAOTEPMHYECKUE peakuuu. TOIIMBO: yroib U MEeTaH. 3arpsi3HEHUE BO30yXa,

yCUJICHHE TapHUKOBOTO 3(dekra, pazpyiieHne 030HOBOTO C0s
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Bomopon — aneMeHT M mpocToe BemiecTBO. HaxoskiaeHwe BoIopoja B MPUPOJIE,
du3nueckne W XWMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI TMOTYYCHUS.

Kuciote! u comm
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MoutsipHblii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM YpaBHEHUSIM

2.5

®dusznyeckue CcBoOWcTBA BOAbl. Boma kak pacTBopuTenb. PacTBOpBL.
HacmmeHHHe N HCHACBIIICHHBIC PACTBOPHI. PaCTBOpI/IMOCTI: BCIICCTB B BOJC.
MaccoBasi 10oas BelecTBa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJIBI.
OcHoBanus. Ponb pacTBOpoB B mpupoje M B KHU3HU 4denoBeka. Kpyrosopor
BOJABl B TpUPOAC. 3arps3HEeHHE TMPUPOIHBIX BoJA. OXpaHa HW OYHCTKA

MIPUPOAHBIX BOJL

2.6

Knaccudpukanuss nHeopranmueckux coeauHenuit. Oxcuapl. Knaccudukarms
OKCHJIOB:  coJieoOpa3zyromie (OCHOBHBIC, KHCIOTHBIE, aM(oTepHbIe) U
HeconeoOpazyromue. Homenknarypa okcuaoB. Du3nUecKHe U XUMHUYECKHE

CBOMCTBA OKCHAOB. [losryueHne okcuioB

2.7

OcHoBanns. Krnaccudukanus ocHOBaHHME: MENOYM H  HEPACTBOPUMBIC
ocHoBaHMus. HomeHkiarypa ocHoBaHui. PU3NYECKUE U XUMUYECKUE CBOWCTBA

ocHoBaHM. [TonyueHne ocHOBaHUA

2.8

Kucnorel. Knaccudukanus kuciaor. Homenknarypa kucnor. dusnyeckue u
XUMHYECKHE CBOMCTBa KHCIOT. Pan axkxtuBHOocTH MeTayioB H.H. Bekerosa.

[Tonyuyenue kucior

2.9

Conu. Homenknarypa coneil. ®@uznueckue M XMMHYECKHE CBOMCTBA COJIEH.

[Tonyuenue coneit




2.10

I'eneTmueckas CBA3b MEXKIY Ki1acCaMU HEOPTraHNYCCKUX COGI[I/IHCHI/Iﬁ

2.11

XUMUYECKUN  OKCHEPUMEHT: KadeCTBEHHOE OIpeAesieHHEe  COAEpMKaHHs
KHCJIOpO/a B BO3JyXe, MOJy4YeHHE, cOOMpaHHe, paclo3HaBaHHE U M3Y4YECHUE
CBOMCTB KHCIOpOJa, HAOMIOeHNE B3aUMOACHCTBHSI BEIIECTB C KUCIOPOJOM U
yCIIOBHS BO3HUKHOBEHUS M MPEKpaIleHus] ropeHus (moxapa), 03HaKOMIJIEHHUE ¢
oOpas3iaMu OKCHUJIOB M OIMCAHWE MX CBOMCTB, IOJYYeHHE, COOHMpaHue,
pacro3HaBaHHe W HM3y4CHHE CBOMCTB BOJIOpOJa (TOpEeHHE), B3aHMMOJCHCTBHUE
Bozopoaa ¢ okcuaoMm Meau(Il) (BO3MOXKHO HUCIIOIB30BaHKUE BUICOMATEPHATIOB),
HaOroeHne OoO0pa3loB BEIIECTB KOJUYECTBOM 1 MOJb, HCCIEJOBAHUE
OCOOCHHOCTEl pacTBOPEHHS BELIECTB C PAa3IMYHOM PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHON MACCOBOU JOJIEH PACTBOPEHHOIO
BEIIECTBa, B3aMMOJCWUCTBHE BOJbI C MeETalJIaMd (HATPUEM U KaJbI[UEM)
(BO3MOKHO HCIIOJIb30BAaHME BHJCOMATEPHAIIOB), OIPEACICHUE PACTBOPOB
KUCIIOT U IIEJNOYed C TMOMOIIbI0O HHAWKATOPOB, HCCIEIOBaHHE OOpa3IoB
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIacCOB, HAOIIOACHUWE H3MEHEHUS
OKpacKl MHIUKATOpPOB B pacTBOpax KHUCIOT U IIeJo4Yel, H3ydeHHe
B3aumojeiictBust okcuga meau(ll) ¢ pactBopom cepHON KHCIIOTBI, KUCIOT C
METaJJIaMH, PEaKIMi HEUTpaIM3aliK, TOJTy4Y€HHE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOrO0 MeTaula JApPYTMM M3 pacTBOpa COJIM, pELICHHE
9KCIIEPUMEHTANBHBIX 33/a4 1Mo TeMme «BakHeline Kiiacchl HEOPraHUYECKUX

COEIUHEHUIT»

[lepronnueckuii 3akoH U [lepuoanyeckast cucreMa XMMUYECKUX 3JIEMEHTOB
.. Menneneea. CtpoeHre aToMOB. XUMHUYECKasi CBsI3b. OKUCIUTENBHO-

BOCCTAHOBUTCIILHBIC PCAKIIUN

3.1

[lepBble MOMBITKM KJIACCHU(PUKALMKM XUMHUYECKUX dyeMeHTOB. [loHsTHe O
rpynmnax CXOAHBIX 3JICMCHTOB (H_IGJ'IO‘IHBIG 1 IMICIIOYHO3CMCIBHBIC MCTAJJIbI,
raJOTeHbl, WHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpbIe 0O0pa3yloT amMdOoTepHBIC

OKCHU Bl U TUAPOKCHUABI

3.2

IIepnoanueckuii 3axoH. [lepuoguyeckas cucreMa XUMUYECKUX dieMeHToB [1.1.
Menneneena. Kopotkonepuoanas u JUTMHHOTIEPUOTHAS hopmbl
Ilepuonnueckoit cucrembl xumudeckux daeMmeHtoB .M. Menneneesa.
Ilepuoaer u rpynmbl. PU3MYECKUN CMBICT TMOPSIKOBOTO HOMEpA, HOMEpPOB

nepruoaa U rpymnriibl 3JICMCHTA

3.3

Crpoenne atoMoB. CoctaB aTOMHBIX anep. M3oronbl. DnekTponsl. CTpoeHUe

OJICKTPOHHBIX 000JIOYEK aTOMOB MEPBBIX 20 XMMHYECKHMX DJIEMCHTOB




ITepuoanueckoit cucremnl .M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO

AJIEMEHTA MO ero noyoxeHuto B [lepuoanyeckoii cucreme [I.M1. Menneneesa

3.4

3aKOHOM€pHOCTI/I HU3MCHCHUA paauyca aTOMOB XHUMHUYCCKUX DBJICMCHTOB,
METAJIMYECKUX W HEMETANIMYECKMX CBOWCTB IO TpyNIaM U IepHoJaMm.
3nauenue [lepuoanueckoro 3akoHa u Ilepronuyueckoil CUCTEMBI XUMHUUYECKHX
3JIEMEHTOB JUIsl pa3BUTHS Hayku W npakTtuku. .M. MenaeneeB — y4€Hbld U

rpakJ1aHuH

3.5

Xumnueckass cBsizb. KoBaneHTHass (MOJisipHAss M HEMOJISIPHAs)  CBSI3b.

SHGKTpOOTpI/IHaTeJIBHOCTI) XHMHYECKHX 31eMeHTOB. MloHHas CBI3B

3.6

Crenenb okucieHus. OKUCIUTETbHOBOCCTAHOBUTENIbHBIE peakiuu. [Iponecch

OKHCJICHMS B BoccTaHOBJIEHHUA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

3.7

XVUMUYECKUH OKCIEPUMEHT: H3y4eHHEe OO0pa3IoB BEIIECTB METALIOB U
HEMETAJJIOB, B3aUMOJEHUCTBHUE TUAPOKCHIA ILMHKA C PACTBOPAMH KHUCIOT H
niesouel, MpoBEACHUE OMbBITOB, WUTIOCTPUPYIOLIUX MPUMEPHI OKHCIUTEIbHO-

BOCCTAHOBUTENBHBIX peakluil (TOpeHue, peakLiiu pas3yIoKeHHs], COEITUHEHUS)

9 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUSA

BemectBo 1 xummndeckas peakuusi. [lopropenue

1.1

[Tepuonuueckuii 3akoH. [lepuoauueckas cucteMa XuMu4deckux anemeHton J[. M.
MenpeneeBa. CTpoeHue aToMoOB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB
XMMHYECKUX DJJIEMEHTOB TNEPBBIX TPEX MEPUOAOB, KM, KaJdbLUHUS U UX
COCAMHEHUN B COOTBETCTBUU C IIOJOKEHUEM 3JIEMEHTOB B llepumoanueckoi

CUCTEME U CTPOCHUEM HNX ATOMOB

1.2

CrpoeHune BellecTBa: BHMJbl XUMHUYECKOH CBA3U. THUIBI KPHUCTANIMYECKUX
pEmETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKU
U BHUJA XUMUYECKOH cBs3u. Kiaccudukanus 1 HOMEHKIIaTypa HEOPraHMYECKHX
BellecTB (MEXAyHapoaHas U TpUBHAJIbHAsA). XHUMHUYECKHUE CBOMCTBA BEILECTB,
OTHOCSIIIUXCS K  pa3jMUHbIM  KJjaccaM HEOpPraHMYECKUX  COEIMHEHUH,

ICHCTUYCCKAsA CBA3b HCOPTAaHNYCCKUX BCILICCTB

1.3

Krnaccudukanns XuMUYecKuX peakiuii Mo pa3IuyHbIM MpU3HAKaM (110 YHCITy U
COCTaBy YYacTBYIOIIMX B PEaKLIMU BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo

H3MCHCHHIO CTEIICHEH OKMCICHUS XHUMHYCSCKHX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,




0 y4YacTHI0 KaTaju3aropa). OK30- U  OSHIOTEPMHUYECKHE pEeaKIuH,

TEPMOXUMHUYECKHE ypaBHEHUS. [[OHATHE O CKOPOCTU XMMHYECKON PEAKIIUU

1.4

[Tonatue 06 O0OpaTHUMBIX M HEOOPATHUMBIX XUMHUUYECKUX peakuusx. Iloustue o
TOMOTEHHBIX U TeTePOTEHHBIX peakuusax. [IoHsATHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HAa CKOPOCTh XHMHUYECKOW pEaKIMU U TOJOXKEHHE

XUMHYECCKOT'O paBHOBECHU A

1.5

OKHCIIUTENBHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH, 3JIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHON  peakuuu. CocTaBieHUE  ypaBHEHHM
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX PEAaKIU C HUCIOJIb30BAHUEM METOJa

ANEKTPOHHOTO OaslaHca

1.6

Teopus 3JEKTPOIUTHUECKON TUCCOLMAIUU. DJIEKTPOIUTHI U HEIIEKTPOIUTHI.
Katnonsl, aHnoHsl. MexaHn3M JUCCOLMAIMU BEIECTB C Pa3IMYHBIMU BHJIAMHU
xumu4deckoi cBsa3u. Ctenenp qucconuanuu. CUIbHBIE U ClIa0ble SJIEKTPOIUTHL.
Peaknun nonHoro obmeHa. YcCiioBHsI MPOTEKaHHUS PEaKIuid MOHHOTO OOMEHa,
IIOJIHBIE U COKpALEHHBIE HOHHBIE ypaBHEHMs peakuuid. CBONCTBA KHUCIOT,
OCHOBaHMN H COJIE B CBETE€ TIPEACTABICHUN 00 OSIEKTPOIMTHYECKON

nucconuanuu. KauectBeHHbIe peakliui Ha HOHBL. [loHsiTHE O TUIpONU3e comeit

1.7

XUMUYECKUN SKCIIEPUMEHT: O3HAKOMIIEHHE C MOJENISIMH KPUCTAJUTMUECKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTaioB (rpadura u
anmMasa), CIOKHBIX BEIIECTB (XJOpUIa HATpHsl); UCCIEIOBAaHUE 3aBHCHMOCTH
CKOPOCTH XHWMHYECKOW peaklud OT BO3JACUCTBUS pPa3IUYHBIX (DAKTOPOB;
UCCIIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  PAaCTBOPOB  BEIIECTB,  Ipolecca
JTUCCOIIMAIIMU  KUCJIOT, IeJoued M cosieil  (BO3MOXHO HCIOJIb30BaHHE
BUJICOMATEPHAIIOB); TMPOBEACHUE OMNBITOB, WIUIIOCTPUPYIOIIUX IPU3HAKU
MPOTEKAHUS PEaKIMii HOHHOTO 0OMeHa (00pa3oBaHUE OCaJKa, BBIICTICHUE Tra3a,
o0Opa3oBaHHe BOJbl); OIbBITOB, WJUTIOCTPUPYIOUIUX MPUMEPHI OKHCIUTEIbHO-
BOCCTAHOBUTENIBHBIX peakiuii (TOPEHHE, PEaKIUU PA3JI0KECHUS, COCIUHEHUS);
pacrno3HaBaHHe HEOPraHWYECKUX BEIIECTB C MOMOUIbIO0 KAU€CTBEHHBIX peaKlui

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4

Hewmeranne! n ux COCAUHCHUA

2.1

OOmiast  XapakTepucTUKa rajoreHoB. (OCOOCHHOCTH CTpPOEHHsS aTOMOB,
XapaKkTepHble CTeNeHu okuciaeHus. CTpoeHue u (pu3ndeckre CBOMCTBa MPOCThIX
BEIIECTB — TrajoreHoB. XMMHUYECKHE CBOMCTBA Ha IIpUMEpe XJIOpa
(B3aMMOAEHCTBUE C METaJUIaMU, HEMETaJlJlaMH, Iiejao4aMu). XJIOPOBOAOPOL.

ConsiHast KMCIIOTa, XUMUYECKHE CBOMCTBA, MOJydeHUe, NpuMeHeHue. /leiictrue




XJIOpa M XJIOPOBOJOPOJa Ha OpraHU3M 4yesloBeKa. BaxHeiliine XJIOpHAbI U UX

HaxO0JICHUE B MIPUPO/JIE

2.2

OOmast xapakTtepuctuka 31eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CtpoeHue u Gu3nuecKue cBOcTBa
IPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPONHBIE MOIU(PHUKAINN
KUCJIOpoJa U cepbl. XUMHUUYECKHE CBoOicTBa cepbl. CepoBOIOPO, CTPOCHHE,
¢usnyeckue W XUMHUYECKHE CBOHCTBA. OKCHIBI Cepbl KakK MpPEICTaBUTENN
KHCIIOTHBIX OKcuAOB. CepHasi KuCIOTa, PU3NYECKHe U XUMHYECKHE CBOMCTBA
(oOmme Kak MpencTaBUTENs Kilacca KHUCIOT M cnenuduueckue). XUMUYeCKHue
peakuuu, Jexalue B OCHOBE MPOMBIIUIEHHOTO croco0a MOJy4YeHHs] CepHOU
kucnoThl. Ilpumenenne. Conu cepHONM KHUCIIOTBI, KaUECTBEHHAs PEaKIUs Ha
cynbdar-uon. HaxoxxaeHnue cepsl U €€ COCIMHEHH B MPHUPOAC. XUMHUECKOE
3arps3HEHUE OKPY)KAIOUIeH Cpeibl COCTMHEHUSMHU Cepbl (KUCIOTHBIE JI0XK[IH,

3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro Mpe0TBPaIICHUS
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OO6mrast xapakTepuCTHKa 3JIeMEeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOSHUS
aTOMOB, XapaKTEepPHbIE CTETICHH OKUCIICHUS. A30T, paclipOCTPaHEHHUE B IPUPOJIE,
¢dbu3MvecKrue U XUMHYECKHE cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHUaK,
ero ¢u3MYecKue W XMMUYECKHE CBOICTBa, MojydeHHe W npumeHeHue. Conu
aMMOHHUSA, HUX (U3NYECKHEe M XUMHYECKHE CBOWCTBA, MpPHUMEHEHHUE.
KauectBenHnasi peakiiusi Ha MOHbI aMMOHUs. A30THasi KUCJIO0Ta, €€ MOydeHHE,
bu3MYecKe W XUMHUYECKHE CBOWMCTBa (0OmME Kak MPEACTaBUTENs Kiacca
KHCIIOT U crnenududeckue). Vcnonp30BaHWe HUTPATOB M COJNECH aMMOHHS B
KaueCTBe MHHEPATbHBIX yA0OpeHHH. XUMUYECKOE 3arps3HEHUE OKPYKaIoIIeH
CpCAbl COCAUHCHUAMU a30Ta (KI/ICJIOTHBIG AOXKIHU, 3arpsA3HCHHUC BO3AYyXa, ITOYBBI

1 BOJIOEMOB)
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®ocdop, amnorponHsie Mogudukauu Gocdopa, huznyeckre U XUMUYECKHE
ceoiictBa. Oxcupg dochopa(V) u docdopHas kuciora, Qusnyeckue u
XMMUYECKHE CBOWCTBa, momydeHue. Vcmosnb3zoBanue ¢ochaToB B KayecTBe

MUHEpaTbHBIX YI0OpECHHI

2.5

OO6mrast xapaktepuctuka djeMeHTOB [VA-rpynmbl. OCoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUS. YTIJEpoJ, aUIOTPOIIHbIE
Moau(UKaAIMKM, paclpocTpaHeHHEe B MpUpoje, (U3MUeckrue U XUMUYECKHE
cBoiicTBa. Ancopouus. Kpyrosopot yriaepona B npupozge. OKCHIBI yrieposa,
uX (QU3MYEeCKue M XUMHYECKHE CBOMCTBA, /IEHCTBHE Ha JKHUBBIE OPTraHU3MBI,

MOJIYYCHUC U ITPUMCHCHHUC. OKOJIOTUYECKHE HpOGHGMBI, CBA3aHHBIC C OKCHAOM




yriaepona(IV); rumoresa rino0anbHOTO TOTEIUICHUS KJIMMaTa, MapHUKOBBIN
apdekr. YronpHas KucioTa W €€ Comu, uX (U3MYECKHEe U XUMHUYECKUE
CBOMCTBa, TOJY4YeHHUE W TpuMeHeHue. KadecTBeHHass peaknus Ha KapOOHaT-
nonbl. Mcnonp3oBanue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJICHHOCTH U

CEJILCKOM XO35MCTBE

2.6

[lepBoHayanbHbIe MOHATUS 00 OPraHMYECKUX BEILECTBAX KaK O COEIMHEHHUSAX
yriepona (MeTaH, 3TaH, JTHJIEH, alETUJIEH, 3TAaHOJ, TJIULEPUH, YKCYCHas
kucnora). Ix coctaB u xummueckoe crpoeHue. [loHsTne o Ouomormyecku
BaXHBIX BEIECTBAX: XHUpax, OENKax, yIIeBOJaX — W UX POIU B KHU3HU
yesnoBeka. MarepuanbHOE €JUHCTBO OPraHMYECKMX UM HEOPraHMYECKHUX

COE€IUHEHUN

2.7

Kpemuuii, ero ¢usnyeckue M XHUMHUYECKHE CBOWMCTBA, MOJIY4YCHHE U
npuMmeHeHrne. CoelMHEeHUs KpeMHUs B mpupoje. OOmue mpeacraBicHus 00
okcuye kpemaus(IV) u kpemaneBoii kucinore. CHIMKATHI, UX UCTIOIL30BAaHUE B
OBITY, MEIUITMHE, MMPOMBIIIUICHHOCTH. BaskHEHIIIHEe CTPOUTEIbHBIC MaTCPHAIIBI:
KepaMuKa, CTEKJIO, IIeMeHT, OeToH, jxene300eroH. [Ipobiembl OGe3omacHOTO

HCIIOJIB30BAHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCCILHCBHOﬁ KHN3HHU

2.8

XUMHUECKUH SKCHEPUMEHT: HM3ydeHHE OO0pa3l0B HEOPraHMYECKUX BEIECTB,
CBOMCTB COJISIHOM KHUCIJIOTBHI; IIPOBEICHHE KAa4ECTBEHHBIX pPEaKLMi Ha XJIOpUA-
MOHbI M HaOJIIOJCHHE IPU3HAKOB HUX MPOTEKaHMs; OIBITHL, OTpa)KarolIue
¢u3nyeckue 1 XMMUYECKHE CBOWCTBA raJIoOTeHOB M UX COCIUHEHUH (BO3MOYKHO
UCIOJIb30BAaHUE BHJICOMATEPUAIOB); O3HAKOMJICHME C 00paslamMH XJIOpUIOB
(rayloreHNI0B); O3HAKOMJICHME C oOpasnamu cepbl U e COeIUHEHHUSIMU
(BO3MOXHO  HCITOJIb30BaHHWE BHUJEOMATEPUATIOB); HAOJIOJIEHHE IIpolecca
o0yrIMBaHUs caxapa MoJ ACWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHUCIOTHI;
U3yueHHe XMMUYECKHX CBOMCTB pa30aBIIEHHOW CEPHOM KHCIOTHI, MPOBEICHHE
KayeCTBEHHOM peakuuu Ha Cynb(ar-MoH M HaOJMIOJCHUE Ipu3HaKa eé
MPOTEKaHMs; O3HAKOMIIEHHE C (PU3NUYECKUMHU CBOMCTBaMU a30Ta, (pocdopa u ux
COCIMHEHUH (BO3MOXXHO HCIIOJIb30BaHHWE BHJICOMATEpPUAIIOB), OOpa3laMu
a30THBIX U (ocPOPHBIX yHOOpEeHU; oTyYeHe, COOMpaHne, paclo3HaBaHUE U
U3Y4YCHHE CBOMCTB aMMMAaKa; IPOBEJCHUE KAa4EeCTBEHHBIX PEAKUUN Ha HOH
aMMOHMSI U (QocdaT-uOH UM U3yYyEHHE TPU3HAKOB HX MPOTEKAHMA,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHON a30THON KHCIIOTHI C MEIbI0 (BO3MOXKHO
HCIOJIb30BAaHNUE BHJIEOMATEPUANIOB); HM3YYEHUE MOJEIEH KPUCTAIUIMUECKUX
peméTok anmasza, rpadura, (QyJUIepeHa; O3HAaKOMIIEHHE C IPOLECCOM

azicopOLMM pacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM




MPOTHBOTa3a; MOJy4YeHUE, COOMpaHHe, pacliO3HABAaHWE M HM3Y4YCHHUE CBOWCTB
YIJIGKUCIIOrO Ta3a; MPOBEICHHE KAYeCTBEHHBIX peakiii Ha KapOOHAT- H
CHJIMKAT-HOHBl M W3YyYEHHE MPHU3HAKOB WX TNPOTEKAHHUS; O3HAKOMIICHHE C
HpOHYKHHeﬁ CUJIMKAaTHOU IMPOMBIINIJICHHOCTH; PCHICHUC SKCICPUMCHTAIbHBIX

3aaa4 110 TEMC «Baxaelne HeMeTaIbl 1 UX COCAUHCHUA»

Merannsl 1 uX COCOAUMHECHUA

3.1

OO01as xapaKTepUCTUKAa XUMHUYECKHUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nonoxeHus B Ilepuonuueckor cucreMe XUMHYECKUX dieMeHToB .U
MenpeneeBa u crpoeHust aToMoB. CTpoeHHe MeTallloB. Meranauyeckas CBsi3b U
METaJNIMYECKasl ~KpUCTaUIMYecKass pemeTKa. JIEKTPOXUMUYECKUH  psf

HanpsHKEHUNA METaJIOB
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dusnyeckrue U XUMUYECKHE CBOMCTBA MeTa/uioB. OOmue crmocoObl MOTydeHUs
MCTAJIJIOB. HOH}ITI/IG 0 KOppO3I/II/I METAJ1JIOB, OCHOBHBIC CHOCOGBI 3allIUThI UX OT
kopposuu. CiuiaBsl (CTallb, YyTYH, TIOPAUTIOMUHUN, OpOH3a) U UX TPUMEHEHHUE B

OBITY M TPOMBIIIIIEHHOCTH

33

[Ilenounble MeTayIbl: MOJNOXKEHHE B llepronnyeckoi cuCTEME XHMHYECKHX
anemeHToB /.M. MenaeneeBa; CTpoeHHE MX aTOMOB; HaXOXKJICHHUE B MPUPOJE.
dusnyeckue 1 XUMHIECKUE CBOMCTBA (Ha TpuUMepe HaTpus U Kaus). OKCHUIBI 1
TUAPOKCUIBI HaTpusi U Kanus. [IpuMeHeHue IIEeJTOYHBIX METAIOB M UX

COCTUHEHUN
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Illenoyno3emMenbpHble  METauIbl MarHuii W KaJdbUi: TOJIOXKEHHE B
IIepnonnueckoii cucreme XUMUYECKUX 31eMeHToB [[.1. MenneneeBa; ctpoeHue
WX aTOMOB; HaxoXXJAeHuEe B npupoje. Ou3nyeckrue U XUMHUUYECKHE CBOMCTBA
Marausi M Kanplius. BaxuHeiimme coeanHEHUs Kanblus (OKCHUI, THIPOKCH],

conn). JKECTKOCTh BOJBI U CITOCOOBI €€ yCTpaHEHUS

3.5

AmoMuHMIL: TonoxkeHue B llepuonnyeckol cucTeMe XHMHYECKHX SJIEMEHTOB
JI.1. MenneneeBa;, cTpoeHue aroma; HaxoxkiacHue B mpupone. dusnueckue u
XUMHYECKHE CBOMCTBA aIOMHHUS. AM(OTEpHBIE CBOMCTBA OKCHA U THIPOKCHIA

AJIFOMHUHUA

3.6

XKeneso: nonoxenue B [lepuoguyeckoit cucreme xumuueckux snementon /.M.
MenpeneeBa; CTpOEHHE aTOMa; HaXOXJIEHWE B mpupone. Dusnyeckue u
XUMUYECKUE CBOMCTBa kene3a. Okcunabl, THApOKcUabl U conu kene3a(ll) u

xene3a(lll), mx coctas, CBOICTBA U TTOJTYUCHHUE

3.7

XUMUYECKUH SKCIIEPUMEHT: 03HaKOMJICHHE ¢ 00pa3liaMu METAJlJIOB U CILIABOB,

X (U3NYECKUMHU CBOMCTBaMH; H3Y4YEHHE DPE3YyJIbTaTOB KOPPO3MU METAIJIOB




(BO3MOXHO HCITOJIH30BaHNE BHJICOMATEPHAIIOB), ocoOeHHOCTeH
B3aUMOJICMCTBUS OKCHJA KajdblUsg M HATpus C BOJOM  (BO3MOXKHO
UCIOJIb30BaHUE BHUAEOMATEpUAIOB); HCCIEAOBAHUE CBOMCTB XKECTKOW BOJBI;
mpolecca TOPEHHUs Kelle3a B KUCIOpoAe (BO3MOXKHO —HCIOJIb30BaHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHUS KAaUEeCTBEHHBIX pEaKUWi Ha MOHBI
(MarHusi, Kanblwsi, amroMuHus, nuHka, xkene3a(ll) u sxemesa(Ill), memu(Il);
HaOJI0/IeHNE U OMMCAaHUE MPOILECCOB OKpAIIMBaHUS IUIAMEHU MOHAMM HATpHS,
Kamuss W Kamblus  (BO3MOXKHO — HCIOJNB30BAaHHE  BHJIEOMATEPUAIIOB);
uccienoBaHre aM(pOTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHHUS M THUIPOKCHIA
LMHKA; PEIICHUE HKCIIEPUMEHTANIbHBIX 3a7a4 10 TeMe «BakHelme MeTaibl 1

UX COCOAUHCHUA»

XUMUA U OKpYXKarolias cpeaa

4.1

HoBbie maTepuanbsl u TexHojoruu. BeliecTtBa U maTepuasnbl B MOBCEIHEBHOM
KU3HHU YesloBeKa. XUMUsS U 3/I0pOBbe. be3ornacHoe Ucroiab30BaHue BEUIECTB U
XUMUYECKUX peaknuii B ObITy. [lepBas momomp MpH XMMHYECKUX OXKOTaxX H

OTpaBJICHUAX

4.2

OCHOBBI ~ JKOJIOTMYECKOM  TpaMOTHOCTH.  XHMMHYECKOE  3arpsi3HEHHE
okpyxatomei cpeasl [1/IK. Pons xumum B perieHun 3KOJTOTHIECKUX MPOOIIeM.
[IpupoaHble HCTOYHHMKH YTIIEBOAOPOAOB (Yyroib, NPHUPOIHBIA ra3, He(dTh),

MPOJYKTHI UX MEepepabOTKH, UX POJIb B OBITY U IPOMBILIIIEHHOCTH

4.3

XUMHUYECKUH SKCIIEPUMEHT: U3ydeHHe 00pa3loB MaTepHajoB (CTEKIIO, CIUIABBI

METaJIJIOB, MOJIMMEPHbIE MaTEpUaIbl)




IPOBEPSIEMBIE HA OI'D 11O XUMHUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepsieMoro
TpeOoBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJIbTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa30BaTeILHOM
NMPOrpamMMbl OCHOBHOI'0 00111ero o0pa3zoBanus Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TMI03HABa€MOCTU SIBICHUH MPUPOIbI, MOHUMAHUE OOBEKTHUBHOU
3HAYMMOCTH OCHOB XUMHUYECKOW HAyKH KaK OOJACTH COBPEMEHHOIO
€CTECTBO3HAHMSI, KOMIIOHEHTa O0OIIel KyJabTyphl U MPaKTUYECKOU
NESTEIIbHOCTH 4YeJIOBEKa B YCJIOBHUSX COBPEMEHHOro OOIIEeCTBa;

IOHUMAaHHUEC MECTAa XUMHUU CPEAN APYIrUX CCTCCTBCHHBIX HAYK

1.2

0 HAY4YHbIX METOJaX IIO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOAAX MCCICAOBAHUA BCIICCTB U UIYUCHUA
XUMHUYCCKHUX peaKuHﬁ; YMCHUC HCIIOJIb30BaTh MOACIN JJIA

OOBSICHEHUS! CTPOCHUS aTOMOB M MOJICKYJI

1.3

o cepax mpodeccHoHaTBHOI AEATENTFHOCTH, CBI3aHHBIX C XUMHEH 1
COBPEMEHHBIMU TEXHOJOTHUSMH, OCHOBAHHBIMM Ha JIOCTHIKCHHUSAX
XMMHYECKOH HAyKH, YTO IO3BOJIUT OOYYaIOIIMMCSI paccMaTpUBaTh
XUMHIO Kak cepy cBoeit Oyayeit mpodeccnoHaIbHOM e TeNbHOCTH
U clenaTh OCO3HAHHBIN BHIOOp XMMHH KaK MPO(UIBHOTO IpeaMeTa

MIPH MIEPEX0/I€ HAa YPOBEHB CPEAHETO 00IIero oopa3oBaHus

Binanenune cucreMol XMMHMYECKUMX 3HAHUM U YMEHHE IPUMEHATH

CUCTEMY XUMHUUYCCKHUX 3H3HHI>1, KOTOpas BKIIKOYACT:

2.1

BaXHCHINIME XUMHUYCCKUEC IIOHATHS: XHMHYCCKHH DJEMEHT, aToM,
MOJIKYJIa, BEUIECTBO, MPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOIHAS U
HEOJHOPOJIHAS CMeCh, OTHOCHTEIIBHBIC aTOMHas W MOJICKYJIspHAs
MacCChl, KOJIMYCCTBO BCIICCTBA, MOJIb, MOJIApHAA Macca, MOJBIpHBII\/'I
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJb (CpemHssi), XUMHUUYECKas
peaKIysi, PEeaKiuu COCIUHECHHS, PEAKIMH pPa3JIOKECHHS, PEaKIuu
3aMeIIeHUs, peakInu OOMEHa, TEIUIOBOM 3(PQEeKT peakiuu, 3K30- H
DHJIOTEPMHUYECKUE DPEaKIMH, PACTBOP, MAccoBasi OIS XHUMHYECKOTO
JJIEMEHTA B COCAMHEHUH, MacCOBas JIOJIS M MPOIICHTHAS KOHIICHTPAITUS

BCIICCTBA B paCTBOPC, AAPO aToMa, BHGKTpOHHBIﬁ clioM aToMa, aTOMHas




opOuTanb, paguyc aTroma, BaJE€HTHOCTb, CTENEHb OKHUCIECHUS,
XUMUYECKasl CBA3b, IEKTPOOTPULATEILHOCTD, MIOJIAPHAs U HEMOJISAPHAs
KOBQJICHTHAs  CBs3b, MOHHAas  CBs3b, METaUIM4ECKas  CBA3b,
KpUCTALIM4ecKass peleéTka (aTOMHas, MOHHAs, MeTaUIMJyecKas,
MOJIEKYJISIpHas), MOH, KaTHOH, aHWOH, AJIEKTPOJIUT M HEJIEKTPOJIMT,
ANIEKTPOJMTUYECKAsT ~ JUCCOLMALNS, PEaKIUd HMOHHOTO  OOMEHa,
OKHMCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMH,  OKUCIUTEIb |
BOCCTAHOBUTENb, OKHMCIIEHUE U  BOCCTAaHOBJICHUE, DIIEKTPOJIU3,
XMMUYECKOE pAaBHOBECHE, OOpaTHMble U HEoOpaTUMble pEaKIHH,
CKOpOCTb XMMMUECKOW peakiuu, Karanuszarop, IIJK, xopposus

MCTaJIJIOB, CIIJIaBbI

2.2

OCHOBOIIOJIATAlOIINE 3aKOHbl XMMHMM: 3aKOH COXPaHEHHMsS MaccChl,
nepuonuueckuil 3akoH JM. MenneneeBa, 3aKOH IOCTOSHCTBA

COCTaBa, 3aKOH ABOrajpo
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TEOpUU  XHUMHUHU: aTOMHO-MOJIEKYJISIpHAass ~ Teopus,  TeOopHus

3JI€KTpOJIHTI/I‘IeCKOI>'I Jucconnuanuu

Brnanenue ocHOBaMU XMMHUUYECKON I'PAMOTHOCTH, BKJIFOUYAOIIEH:

3.1

yYMEHHE TPaBIJIBHO HCIOIb30BaTh N3yUCHHBIE BENIECTBA U MATEPHAIIBI
(B TOM 4HCIE MHHEpaJbHBIC YHAOOPEHHs, METaUIbl W CIUIABHI,
HPOIYKTHl TEepepabOTKH TPHUPOTHBIX HCTOYHHKOB YTIIEBOIOPOIOB
(yriasi, mpupoaHOTO Tra3a, He(TH) B OBITY, CEIBCKOM XO3sHCTBE, Ha
IPOU3BOJACTBE U TIOHMMAaHHE 3HAYECHUS XKUPOB, OCIKOB, YIICBOAOB
JUIS OpraHKW3Ma 4YelloBeKa; YMEHHE IMPOrHO3UPOBATh BIHSHUE BEILECTB

U XMMHYECKHX IPOLECCOB Ha OPTaHM3M YEJOBEKa U OKPYXKAIOIIYIO

HIPUPOJHYIO CPENY

3.2

YMCHHUC HUHTCIPUPOBATH XUMHUYCCKUC 3HAHHA CO 3HAHUAMHU OPYTrux

y4eOHBIX TIPEIMETOB

3.3

HaJIMYue OMbITa pabOThl C Pa3IMYHBIMH MCTOYHHUKAMH WMH(OpMaLUU
no XUMHM (Hay4yHas W HAy4YHO-TIOMYJSIpHAs JIMTEparypa, CIOBApH,

CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTHBHO OLICHUBATh HH(OPMALMIO O BEIIECTBAX, HX
IOPEBpallCHUsIX M IPAaKTHYECKOM  INPUMEHEHMH M yMEHHE

HCIIOJIb30BaTh €€ AJIs PEIICHUA y‘le6H0-H03HaBaTeJIBHBIX 3aga4

BJ'IaI[eHI/Ie OCHOBaMH TOHSITHIHOTO amnrmnapara M CHMBOJHUYCECKOI'O

S3bIKa XMMUHU JJIS1 COCTaBIEHHUS (POpPMYST HEOPraHMYECKUX BEIIECTB,




YpaBHEHUM  XUMHUYECKHMX  pPEaKIMi; OCHOBAMHM  XHMHUYECKOU

HoMmeHknatypsl (IUPAC u TpuBHanbHOI)

YMeHue OOBSCHATH CBsI3b IMOJIOXKEHHs dJieMeHTa B [lepmonnyeckoid

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHUKaAMH CTPOCHHA AaTOMOB

5 XUMHUYECKHX OJJIEMEHTOB (COCTaB W 3apsii sapa, oOIee ducio
3JICKTPOHOB), pacHpeneIeHueM JJICKTPOHOB 110 JHEPreTUYECKUM
YPOBHSIM aTOMOB NEPBbIX TPEX NEPUOJOB, KATUS U KaJIbLUS
IIpencraBinenne O  NEPUOAMYECKOM  3aBUCHMOCTH  CBOMCTB
XUMHUYECKHX 3JIEMEHTOB (paJyC aToMa, 3JEKTPOOTPHUIIATEIHLHOCTH),

6 MNPOCTBIX W CIIOXKHBIX BEIIECTB OT IIOJIOKEHUS JJIEMEHTOB B
[lepmonmuueckoir cucremMe (B MajblXx TNEpPHOJAX ©  TJIABHBIX
MOATPYIINAX) U 3JIEKTPOHHOTO CTPOCHHUS aTOMa

7 YMenue kinaccupummupoBarh:

7.1 XUMHYECKHE DJIEMEHTHI

7.2 HEOPraHWYECKHUE BEIIECTBA

7.3 XUMHUYECKHE PEAKIINHI

8 YMenue onpeaensiTh:

g1 BaJICHTHOCTh U CTETICHb OKHCIICHHUS] XUMHUYECKHUX DJIEMEHTOB, 3apsl

' HOHA

8.2 BHUJl XHMHMYECKOW CBA3M M THUI KPUCTALIMYECKOM CTPYKTYphl B

' COCTMHEHUSX

8.3 XapakTep Cpelbl B BOJAHBIX PACTBOPaX BEHIECTB (KUCIOT, OCHOBAHUM)

8.4 OKHCJIUTEh U BOCCTAaHOBUTEb

9 YMeHue xapakTepu3oBarh (HU3NUECKHe U XMMUUYECKHUE CBOMCTBA:
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TpaduT, anmas,

9.1 KpeMHHH, a3oT, ¢ocdop, cepa, XJIop, HATPUN, Kaaud, MarHUMH,
KaJIbIIUN, aJTFOMUHUM, JKEJIe30)
CJIOXKHBIX BEILECTB, B TOM YHUCJIE€ HX BOJHBIX pacTBOpoB (Boja,
aMMHaK, XJOPOBOAOPOJ, CEPOBOJOPO, OKCHIBI M THUIPOKCHIIBI

92 metaimioB [-IIA rpynm, amromunus, menu (II), umuuka, xemneza (II u

' I11), oxcunpr yraepona (I u IV), kpemuns (IV), azora u dhocdopa (111
u V), cepet (IV u VI), cepHucras, cepHasi, a3oTHCTas, a30THas,
dbocdopHas, yroabHas, KpeMHHEBasK KUCIIOTa U UX COJIN)

9.3 IIPOTHO3UPOBaTb M  XapakTEepU30BaTb CBOMCTBA  BEIIECTB B




3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHUA, IPUMCHCHHUEC BCIICCTB B
3aBUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTb IMPOTCKAHUA XUMHWYCCKUX

MPEBpAIEHUH B pa3IMYHbIX YCIOBUIX

YMeHue cocTaBisiTh MOJIEKYJISIPHbIE M MOHHBIE YpaBHEHUS PEaKIIHii, B

10
TOM YHCIIE:
10.1 peakiuii H'OHHOro 0OMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHI
103 WUTIOCTPUPYIOMINX ~XWMHYECKHE CBOMCTBA WM3YyYEHHBIX KJIACCOB
' (Tpymi) HEOPTaHMYECKUX BEIIECTB
10.4 MOJATBEPKIAIOLIUX FEHETUUECKYIO B3aMOCBSI3b MEKAY HUMU
11 YMeHue BEIYUCIATH (TPOBOIUTH PACUETHI):
111 OTHOCUTEIIbHYI0 MOJICKYJSIPHYIO W MOJIIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJI0 XMMHYECKOT'0 JIEMEHTA B COSMHEHUH
11.2 MAacCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00bEeM ra3oB
114 M0 YpaBHEHUSM XHMHUYECKUX PEAKIUH W HaXOJUTh KOJIUYECTBO
' BellecTBa, 00bEM U MacCy peareHTOB WM MPOIYKTOB peakluu
12 Brnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOro  TMo3HaHus  (HabmroneHue,
11 U3MEpPEHHE, SKCIEPUMEHT, MOJICTUPOBAHKE) MPU U3YUEHUU BEILECTB U
' XUMHUYECKHX SIBICHUN; yMeHue chopMmynupoBaTh MpoliemMy Hu
MPEIJIOKUTH MMYTH €€ PEIICHUS
129 Oe3omacHON pabOThl C XMMHYECKUMHU BEIIECTBAMH, XUMHUYECKOU
' MOCY/I0H ¥ J1aOOpaTOPHBIM 000PYI0BAaHHEM
paBHJiaMu O€30MacCHOTO0 OOPAIEHHS C BEIIECTBAMU, UCTIOIb3YEMbIMU
B MOBCEHEBHOM KM3HU, TIPABUIIAMU MTOBEACHUS B LIETSIX COepeKeHUS
123 30POBbs U OKPYXKAIOIIEW MNPUPOAHON Cpelbl; MOHUMAaHHE Bpeaa
' (omacHOCTH) BO3JCHCTBUS Ha JKUBBIC OPTAHHU3MBI ONPEICIEHHBIX
BEIIECTB, CIOCOOOB YMEHBUICHHS U MPEAOTBPALLEHUS UX BPEAHOTO
BO3JECHCTBUSA
3 Hanuuue mpakTHUecKUX HaBBIKOB IIAHUPOBAHUS U OCYIIECTBIICHUS
CIEYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:
131 U3YYCHUE U ONMHUCaHue (PU3MYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

C (1)I/I3I/ILI€CKI/IMI/I n XHUMHUYCCKUMHU SIBJICHUSIMH, OIIBITHI,




WUTIOCTPUPYIOIIKE MPU3HAKH MPOTEKAHUS XUMHUYECKUX PEaKIIUii

13.2

U3ydeHHe Crioco0O0B pa3AeieHus cMecen

13.3

MOJIyYeHUE KHCIOpOJa M U3YYEHHE €ro CBOICTB; IOJIy4eHUE
BOZIOPO/Ia U M3YUEHHUE €r0 CBOMCTB; MOJYyUYEHHE YTIEKUCIOTO raza u

M3YYEHHE ero CBOMCTB; MOIyYeHHEe aMMHUaKa U U3y4eHHUE €ro CBOWCTB

13.4

MIPUTOTOBJIEHUE PACTBOPOB C OMNPEIETEHHOM MacCOBOM JOJIEeH

pacTBOPEHHOTO BELIECTBA

13.5

HPUMEHEHHE HHIUKATOPOB (Jrakmyca, METHIIOpaHKa 51
dbenondTanenHa) s ONPENSTICHUS XapaKTepa Cpeabl B pacTBOpax

KHUCJIOT U LIeJI0oYei

13.6

UCCIEIOBaHNE U ONKMCAaHHE CBOICTB HEOPraHWYECKHX BEIECTB
Pa3IMYHBIX KJIACCOB; M3YYEHUE B3aWMOJICHCTBHS KUCIOT C METAJUIAMH,
OKCHUJAaMH  METaJUIOB,  PacTBOPUMBIMH U HEpPacTBOPHUMBIMU
OCHOBAHMSIMU, COJISIMHM; TIOJIy4CHHE HEpPacTBOPUMBIX OCHOBAHUI;
BBITECHEHHE OJIHOTO MeTajljla JApYyrdM W3  pacTBOpa  COJIH;
UCClIeIOBaHHEe aM(OTEPHBIX CBOWCTB THUIPOKCUIOB AQIIOMHHUS H

LUHKA

13.7

pelieHne SKCIePUMEHTAIBHBIX 3a/1a4d 10 TeMaM: «OCHOBHBIE KJIACChI
HEOPTraHUYECKHUX COETUHEHUI; «DNEKTPOTUTHYECKAS
IHUCcolManusy; «BakHeHImne HeEMETaAUIBI W HUX COCAUHEHUSY;

«Baxxuei1me MeTajlIbl U UX COSIUHEHUS

13.8

XUMHUYECKUE SKCIEPUMEHTHI, HJUTIOCTPUPYIOLIIE IIPU3HAKU
NPOTEKaHUS PEaKIMii MOHHOTO OOMEHA; KAauYeCTBCHHBIC pPEaKIuu Ha
NPUCYTCTBYIOLIME B BOJHBIX PAacTBOpax HMOHBI: XJOPHI-, OpPOMHI-,
wonua-, cyiabdar-, ¢ocdar-, KapOoOHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUA-UOHBI, KATUOHBI aMMOHUS, Marduvsd, KaJlblUsd, aJllOMUHUA,

kenesa (2+) u xenesa (3+), menu (2+), nMHKA

14

VYwmenue:

14.1

NpPEICTaBIATh PE3yAbTaThl dJKCIEpUMEHTa B (opMe BBIBOJOB,
JI0Ka3aTelbCTB, Ipa(UKOB M TaOMUI U BBIABIATH SMIMPHUUECKUE

3aKOHOMEPHOCTHU

14.2

YCTaHABIIMBAThH CBSI3U MEXIY peaibHO HAOII0JaeMBbIMU XUMUYECKIMU
SBJICHUSIMU U TPOLIECCAMH, MPOUCXOASIIMMHU B MAaKPO- U MUKPOMHUPE,

OOBSICHATH IPUYMHBI MHOTOOOpa3usl BEIIECTB




INIEPEYEHDb 2JIEMEHTOB COIAEPKXAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblil 3JIeMEHT COIepPsKAHUA

1

HepBOHa‘IaHBHBIG XUMHUYCCKUC ITOHATUA

1.1

YucTeie BemecTBa U cMec. CIocoOBI pa3ziesieHus: cMecei

1.2

AToMBEI © MOJICKYJIBI. Xumudeckue dyeMeHThl. CHMBOJBI XHMHYECKHUX

9JICMCHTOB. HpOCTBIG " CJIOXKHBIC BCIICCTBA.

1.3

Xumnueckas popmyia. BaleHTHOCTh aTOMOB XMMHUYECKHX 31eMeHTOB. CTeneHb

OKHCJICHUA

1.4

3aKOH TOCTOSHCTBAa cocTaBa BemlecTB. OTHOCUTEIbHAs aTOMHAas Macca.
OtHocHUTeILHAS MOJICKYJIsIpHad Macca. MaccoBas 4058 XMMHYECKOTO 3JIEMEHTa

B COCOIUHECHUUN

1.5

KonmnyectBo BemectBa. Moabs. MomspHas Macca. ModisspHbIii 00BEM Ta30B.

BzauMocss3b KOJIMYCCTBA, MACChI 1 YUCJIa CTPYKTYPHBIX CIMHUILL BCIICCTBA

1.6

Pu3nyecKue U XMUMUYECKHUE SBIICHHS. XUMHUYECKas peakuus U €€ NPU3HAKHU.

3aKOH COXpaHEHMsI MACChI BEILIECTB. XMMHUECKHE YPaBHEHHUS

Ilepuonnueckuii 3akoH u Ilepuonuueckass cucTeMa XHMHYECKHX 3JIEMEHTOB

.. MenneneeBa. CTpoeHre aTOMOB

2.1

Ilepuonnueckuii 3akoH. [lepuoguueckas cucrema XxumMudeckux smemeHToB J[.M.
Menpneneesa. Ilepuonsl u rpynnsl. @U3NYECKUl CMBICI OPSAIKOBOIO HOMEPA,

HOMEPOB MepHo/ia U TPYIIIHI dJIEMEHTa

2.2

Ctpoenune atomoB. CocTaB aToMHbIX saep. M3otombl. DnekTpoHbl. CTpoeHHne
ANIEKTPOHHBIX 000JI0ueKk aToMoB 1mepBbIX 20 XHWMHUYECKHUX 3JIEMEHTOB

ITepuoanueckoii cucremsl [[.11. Menneneena

23

3aKOHOMEPHOCTH B MU3MEHEHHH CBOMCTB XMMUYECKUX HJIEMEHTOB HEPBBIX TPEX
NEepUOJIOB, Kalus, Kajablus (paguyca aToMOB, 3JIEKTPOOTPULIATEIBLHOCTH,
METAJIMYECKUX W HEMETAUIMYEeCKMX CBOMCTB) M HMX COEIWHEHHH B
COOTBETCTBUU C TOJOXKEHHEM »HyeMeHToB B Ilepuogmyeckoit cucreme u

CTPOCHUEM UX aTOMOB

Crpoenue BelecTBa

3.1

Xumuyeckasi cBsi3b. KoBanmeHTHast (TOJiApHAsT ©  HEMOJISIpHAsi)  CBSI3b.
OIEKTPOOTPULIATEIBHOCTh ~ XUMHUYECKMX  3JeMeHTOB.  VoHHasg  CBs3b.

Merananueckas cBSI3b
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Tunbl KpUCTaIMYECKUX PEETOK (aTOMHas, MOHHAsA, MeTaJUIM4YecKasi),
3aBUCUMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAIUIMYECKOM PEIIETKU U BUIA

XUMHUYECKOH CBS3U

Baxnelime npeAcTaBUTENM HEOPraHMYECKUX BelecTB. Hemeramnsl U ux

COCOAMHCHUS. MeTtanisl 1 uxX COCIUHCHUA

4.1

Knaccupukanuss u HOMEHKJIATypa HEOPraHMYECKUX COEAMHEHUN: OKCHIIOB
(comeobpazyromue: OCHOBHBIE, KHUCJIOTHBIE, am(poTepHBIC) "
HecoJeo0pa3yoIre; OCHOBaHWU (HIENOYM W HEpPacTBOPUMBIC OCHOBAHUS);
KUCTIOT  (KUCIIOpOACOoAepk alue ¢ OeCKUCIOpPOAHbIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIeH (CPEAHUX U KUCIIBIX )

4.2

duznyeckue W XHMMHYECKHE CBOMCTBa MMPOCThIX  BCHICCTB-HCMCTAJIJIOB!

BOJIOPO/IA, XJIOpa, KUCIOPOa, CephI, a30Ta, pocdopa, yriepoaa, KpEeMHHS

4.3

®dusnyeckue W XUMHUYECKHE CBOMCTBA IPOCTHIX BEIIECTB-METAUIOB: JIMTHS,
HATpHsl, Kaaus, MarHusl U KaJbIUs, aJIOMHHHS, jKelle3a. DICKTPOXHUMHUUCCKHI

PAI HAIIPSKEHUN METaJlIOB

44

du3nyeckue U XUMUYECKUE CBOWMCTBA BOJOPOAHBIX COCAMHEHUM HEMETAIUIOB:

XJIOPOBOOPOJIa, CEPOBOAOPOIA, AMMHUAKA

4.5

dusnveckue U XMMHYECKHUE CBOMCTBAa OKCHUIIOB HemerauioB: cepbl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepoma(ll, IV), kpemuusa(1V). Ilonyuenue

OKCHJIOB HEMETAJIJIOB

4.6

Xumudeckue cBoiicTBa okcuaoB: MetawioB [A-IIIA rpynn, nmaka, memu(Il) u

xenesa(ll, IT). [Tonyyenne okCcug0B METAILIIOB

4.7

XVWMUYECKUE CBOWCTBA OCHOBaHHWH U aM(pOTEPHBIX THAPOKCUAOB (Ha mpHUMEpe
TUAPOKCUAOB  alIOMUHUS, Keneza, UuHKA). [lomyuenue ocHoBaHui U

aM(OTEPHBIX TUIPOKCHJIOB

4.8

OO0me XMMHUYECKHE CBOWMCTBA KHUCIOT: XJIOPOBOJOPOJIHOM, CEpOBOAOPOAHOM,
CEpHHUCTOM, cepHOM, a30THOU, (ochopHOH, KpeMHUEBOH, yromapHOU. Ocobbie
XMMHYECKHE CBOMCTBAa KOHIIEHTPUPOBAHHOM CEpPHOM M A30THOM KHCIIOT.

[Tonyuyenue kucior

4.9

OO0ue xuMuYeckre cBoicTBa cpeHux couei. [lomyuenue comneit

4.10

HonyquHe, COGI/IpaHI/IG, pacno3HaBaHuC BOJOpOJd, KHCIOpOJd, aMMHAKa,

YIJIEKHUCIIOTO Ta3a B JIabopaTopuun

4.11

[Tomyyenne amMmuaka, CEpHON U a30THOM KHUCIOT B MPOMBIILIEHHOCTH. O0mIme

CHOCOOBI OJTYYSHUS METAJUIOB




4.12

I'eneTmueckas CBA3b MECXKAY KilacCaMU HEOPTraHNYCCKUX COGI[I/IHGHI/Iﬁ

XUMHUYECKUE PeaKiuu

5.1

Knaccudukanus XUMHUECKUX peakluid MO pa3jiNyHbIM MPU3HAKAM: 110 YUCITY U
COCTaBy YYaCTBYIOIIMX B PEAKIMHU BELIECTB, MO TerioBoMy 3¢ddekty, 1o

W3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUYECKUX YJIEMEHTOB

5.2

TennoBoii A PeKT XUMHUECKOH peaklnK, TEPMOXUMUYECKHE YpaBHEHUS. DK30-

U DHAOTEPMUYECKHUE peaklyi. TepMOXUMUUECKUE YPABHEHUS

53

OKHUCIUTEILHOBOCCTAHOBUTEIHHBIE pCaKkmuu. OKUCIUTEIN U BOCCTAHOBUTEIM.
[Ipomecchl ~ OKUCIEHHST W BOCCTAHOBJIICHHMS.  ODJIGKTPOHHBIM  OamaHc

OKHCJIUTEILHOBOCCTAHOBUTEIILHOM pcakuuu

54

Teopust NIEKTPONUTHYECKON qucconranvi. KaTuoHbl, aHMOHBL. DJIEKTPOJIUTHI 1

HEAIeKTPONUThL. CUIBHBIC U clla0ble dNeKTPOIUThl. CTeneHb AUCCOIHAIN

5.5

Peakuum moHHOro OoOMeHa. YCIIOBHS NPOTEKaHUs PeakiMii HOHHOrO oOMeHa,

MOJIHBIE U COKPALEHHbIE HOHHBIE YPAaBHEHUSI peakLnuit

XuMUS 1 OKpyKaronas cpeaa

6.1

BemectBa u Martepuanbl B MOBCEIHEBHOM KU3HU 4eloBeka. be3zomacHoe
UCTIOJIb30BaHUE BEUIECTB M XUMHUECKMX pEaKUuid B JabopaTopuu U OBITY.

HepBaﬂ IoMoIIb IMPHU XUMHYCCKUX OKOT'aX U OTPABIICHHUAX

6.2

XUMHYECKOE 3arps3HEHHUE OKPYXKAIOIMIeH cpenbl  (KHUCIOTHBIE — JOXKIH,
3arpsi3HEHUE TOYBBI, BO3JyXa U BOJOEMOB), CIIOCOOBI €r0 MPEeIOTBPAIICHUS
[Ipenenbnas momyctumasi konmeHtpanus BemectB (IIJIK). Pomp xumum B
peIIEHUH HKOJIOTUYECKUX MpobneM. YcuieHue mapHUKOBOro 3ddexra,

paspylieHue 030HOBOTO CIIOS

6.3

[Ipumenenue cepsl, a3ora, pocdopa, yriepoaa, KpeMHUSI U UX COCIHMHEHUH B
ObITY, MEAMLUHE, MPOMBIIUIEHHOCTH M CeIbCKOM Xo3siicTBe. [IpumMeHeHue
METaJUIOB M CIUIaBOB (CTallb, YYTyH, IIOPAJIOMUHUM, OpoH3a) B OBITY U
IIPOMBIIIICHHOCTH UX coequHEHUN. [IoHATHE 0 KOPPO3UM METaJlIOB, OCHOBHbBIE

CHOCOOBI 3aIUTHI UX OT KOPPO3UH

6.4

[IpupogHble UCTOYHUKH YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, He(Tb),

MIPOJIYKTHI MX repepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIJIECHHOCTH

6.5

[lepBoHauanbHbIC TMOHATHSA 00 OPraHWYECKHX BEIIECTBAX KAaK O COCTUHEHUSX
yriaepoja (MeTaH, 3TaH, STUIIEH, alleTUJICH, STaHOJ, TIIULEPUH, YKCYCHAs! KUCIIOTA).
[TonsATHE O OMOJOTMYECKN BaKHBIX BEILECTBAX: KUPAX, OCIKaX, YrieBoIaX — U UX

POJIA B ) KU3HU YCIIOBCKA




Pacuétrr:

7.1 o ¢popMyiaM XUMHYECKUX COSTUHEHUN
7.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOTO BEIIIECTBA B paCTBOPE
7.3 10 XUMAYECKUM YPaBHEHUSAM




YYEBHO-METOINMYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O NIPOLIECCA

OBSIBATEJIBHBIE YUEBHBIE MATEPUAJIBI 1JI51 YYEHUKA
Xumus. 8,9 kinacc/T"abpuensn O.C., Octpoymon W.I'., Cnankos C.A.,
AxnnonepHoe obmectBo «M3narensctBo«lIpocBemnienue;

METOJANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA
1. Xumus. 8,9 xnacc. Yuebnuk (aBropst O. C. I'abpuensn, U. I'. Octpoymos, C.
A. CnagkoB). 2. Mertoaudeckoe nmocobue. 8-9
2. xnacc (aBtopsl O. C. I'abpuensu, U. I'. Octpoymos, 1. B. Axcénosa).
3. IIporpamma kypca xumuu Jijisi 8—9 Ki1accoB 00111€00pa30BaTEIBHBIX
yupexaenuit (aBtopsl O. C. I'abpuensn, C. A. Crnagkos).

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
UHTEPHET

Poccuiickast anekTponHas mkosna. https://resh.edu.ru/

«Cupuyc. Onnaitny . https://edu.sirius.online

MATEPHAJIBHO-TEXHNYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLIECCA

YYEBHOE OBOPYJ1OBAHHUE

Tabnuna «Ilepuoauyeckas cucteMa XUMUYECKUX AJIEMEHTOB »

Ta6nuna «PacTBOpUMOCTh COJiel, KHCJIOT U OCHOBAHHI B BOJIE»

Tabnuna «IIEeKTPOXUMHUUECKUN PsIJT HATIPSHYKEHUM METAJIOBY

OcHoBBI XUMHUYeCKUX 3HaHuM. [IpaBua mpoBeaeHUS 1a00paTOPHBIX padOT

OBOPYJIOBAHME IJIA ITPOBEJAEHUS JIABOPATOPHBbBIX,
MNPAKTUYECKHUX PABOT, IEMOHCTPALIMIA

HNHTepakTuBHASA NOCKA

MynbTUMEINUHBIA IPOEKTOP

Becbl mabopaTopHbIe 3JIEKTPOHHBIE

KoMruiekT 3nexkTpocHab) eHns

Cron-nogbeMHUK Ja00paTOPHBIiA

[lITatuB yHUBEPCAIBHBIN

MOJEJIA, KOJUIEKIUN

Habop Mozenelt aToMOB J1Jisi COCTaBJICHUS MOJIeTIEH MOJIEKYJI IO OPraHUYECKON U
HEOPTaHUYECKOW XUMHUHU

Habop Mozenel kpucTauiMuecKuxX penieTok (aamas, rpadur, kene30, KaMEeHHast
COJIb, JIEJl, MArHUM, M€]lb, YTJIEKUCIIBIN Ta3, HO/)

Koutekuus «BomokHay

Kosutekuus «Metamib

Komnexuus «HedTs 1 npoykThl ee mepepaboTKm»



Konnexuus «TonauBoy»

Komnekuus «HyryH u crajiby

Komneknus «IImactmaccn»

Komnexkuus «Illkana TBEpAOCTH»

Komneknus « ATroMAHMI

Komnekmust «KamMeHHBIN yroibs U TPOIYKThI €ro mepepadboTKmy
Komnekus « CTEKI0 U U3ACTINA U3 CTEKIIa»

Komnexkuus «MuHepaisl 1 ropHble TOpoAbD (48 BUAOB)
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