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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTaBJI€Ha Ha OCHOBE TpeOOBaHWIl K pe3yJbTaTaM OCBOCHHUSI OCHOBHOM
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHMsl, MPECTABIECHHBIX
B ®I'OC OO0, a Takxke Ha oOCHOBe deaepaibHON pabodeil mporpaMmbl
BOCIIUTAHUS U C Y4ETOM KOHLEMIIHUU MPEnofaBaHus Y4eOHOro npeaMera « XuMHsH»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoii denepanuu.

[Iporpamma mo XuMuu Aa€T TPENCTaBICHUE O IENAX, OOIel CTpaTeruu
oOy4eHusi, BOCIHUTAHUS W Pa3BUTHSI OOyYAOMIMXCA CPEACTBAMU Y4eOHOTO
MPEIMETA, YCTaHaBIIUBACT 00s13aTEIbHOE MPEIMETHOE coAepKaHue,
NpeAyCcMaTPUBAET pPACIpPENEICHUE €ro IO KiaccaM M CTPYKTYPUPOBAHHE IO
pa3ienaM M TeMaM IMPOrpamMMbl MO XUMHUH, OMNPEAENSAET KOJIMYECTBEHHBIE H
Ka4E€CTBEHHBIC XapaKTEPUCTUKH COAEpKaHHUS, PEKOMEHIYEMYIO
MOCIIEIOBATENPHOCTh ~ M3YUYECHUS XHMUHA C Y4ETOM  MEKIOPEAMETHBIX H
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO TMporecca, BO3PACTHBIX
0COOEHHOCTEl  O0yYaloluXCs, OINpeAeNseT BO3MOXXHOCTH MpeaMera s
peanu3auuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00Opa3oBaTEIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TaKkkKe TPeOOBaHHM K
pe3ynbTataMm oOy4eHHUs XUMUW HAa YPOBHE TeJIeH N3yUeHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATENLHON JE€ATENbHOCTH O0O0YyYalolerocs IO OCBOCHHIO
y4eOHOT0 Co/IepKaHusl.

3HaHWE XHMHUHM CIY)XKUT OCHOBOW [JIsi (OPMHUPOBAHMUS MHUPOBO33PEHUS
o0ydJaromerocs, ero mpeaCcTaBICHUNH O MaTEPHAIIBHOM €IWHCTBE MHPA, BAKHYIO
poJib WrparoT (GopMUPyEMbIC XUMHEH NPEICTABICHUS O B3aWMOIIPEBPAIICHUIX
PHEPrUM M 00 HBOJIOIMHU BEHIECTB B MPUPOJE, O IMYTAX PEHICHUS TriI00aibHBIX
npo0ieM YCTOMYMBOIO PAa3BUTHUSI YEJIIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBOM M 9KOJIOTHYECKON 0€30MacHOCTH, MPOOIIeM 3IpaBOOXPAaHEHUS.

N3ydenue xumuu:

CIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM Ui  CaMOpPa3BUTUS U
dbopMHpOBaHUS KYJIbTYpPbI JIMYHOCTH, €€ 00111ei U PYHKIIMOHAIbHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B (POPMHUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOydJaronmmxcsi, HABBIKOB HMX CAMOCTOSTEIHLHOW  ydeOHOW  JesTeIhbHOCTH,
DKCIIEPUMEHTAJLHBIX W HCCIICOBATEIbCKAUX YMEHHH, HEOOXOJMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B MPO(PECCUOHATILHOM JESITENbHOCTH;

3HAKOMUT CO CcHenudUKOl Hay4HOrO MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUY €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIUXCS;



crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAay4YHBIM 3HaHHSIM, K IPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTUYECKOE
o0pa3oBaHue 00yJaIOIIHUXCS.

JlaHHBIC HampaBjieHUs B OOYYECHHUU XUMHH OOECIEYMBAIOTCS CHEIU(DUKON
COJCp)KaHUsl  Yy4eOHOTrO  TpeaAMETa, KOTOpPBIH  SIBISETCS  IEIaroru4eckKu
alaliTHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XMMUU Ha OMpEAeTEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUsI OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOIMMHUCS CUCTEMbl IMEPBOHAYAIBHBIX MOHATUNW XUMHH, OCHOB
HEOPraHUYEeCKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYUMMBIX TMOHSTHUU
OPTaHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUH CPOPMUPOBAHA HA OCHOBE
CUCTEMHOIO mnojaxona k €€ m3ydeHuto. CoaepkaHue CKIAAbIBACTCS U3 CUCTEMBI
MIOHATHUM O XUMHUYECKOM DPJIEMEHTE M BEILIECTBE U CUCTEMbI ITOHATHI O XMMHUUYECKOM
peaknuu. OO0e d3TH CHUCTEMBI CTPYKTYPHO OPTaHW30BaHbI TI0 TPHHIIUITY
MOCJIEIOBATEBLHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX NMPEIACTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akona JI. 1. MenaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBS3H;

— TpEenCTaBICHUNW 00 DICKTPOJUTUYECKON NHUCCOIMAIUA BEIIECTB B
pacTBoOpax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJTYYE€HHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEIBLHO OT OJTHOTO
YPOBHSI K JPyroMy, BBIONHSAS (GYHKIUM OOBSICHEHUS ¥ TMPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOKHOCTEH MPAKTHYECKOTO MPUMEHEHHS U IOJTYyYECHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHHME TMpOrpaMMbl IO XHUMHHU  CIOCOOCTBYET  (pOPMHUPOBAHUIO
IIPEACTABICHNS] O XUMUYECKOM COCTABIIAIONICH HAyYHOW KapTUHBI MHpPA B JIOTMKE
€€ CHCTEMHOM IPUPOAbI, LUEHHOCTHOIO OTHOIIEHWS K HAyYHOMY 3HAHHUIO H
METOJIaM MO3HAaHUS B Hayke. M3ydeHHe XMMHUU NPOUCXOAUT C IPHUBJICUEHHUEM
3HAHUW W3 paHee H3YYCHHBIX Y4YeOHBIX MpeaMeToB: «OKpYyXKaroluid MHUPY,
«buonorus. 5—7 knaccel» U «PuU3KKa. 7 KJIaccy.

[lpn w3yyeHWH XUMHUHM TPOUCXOAUT (HOPMUPOBAHWE 3HAHWUN OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHUECKOU
JESITEILHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHMPOBOM KYJBTYPHI.
3agaya y4eOHOro mnpeaMera COCTOMT B (OPMUPOBAHUU CUCTEMbl XUMHYECKHX
3HAHUN — Ba)KHEUINUX (PAKTOB, MOHATHH, 3aKOHOB ¥ TEOPETUUYECKHUX TMOJIOKECHHM,
JOCTYITHBIX 00OOIICHU MHPOBO33PEHUECKOTO XapakTepa, S3blKa HAYKH, B



OpUOOIIEHNHM K HAyYHbIM METOJaM T[IO3HAHUSA TPU HU3YYEHHHU BEIIECTB U
XUMUYECKUX PEAKIUi, B (HOPMUPOBAHUH M PA3BUTUU MO3HABATEILHBIX YMEHUN U
UX TPUMEHEHWH B Yy4eOHO-TIO3HABATENbHOM U  y4eOHO-HCCIEeI0BATENbCKON
JeSATEIbHOCTH, OCBOCHMM MpaBWJ 0O€30MaCHOTO OOpallleHHs C BEIIECTBAMHU B
MOBCEHEBHOM KU3HHU.

[Tpu u3yyeHun XMMHHU HA YPOBHE OCHOBHOT'O OOIEro 0Opa3oBaHUSI BaKHOE
3Ha4YeHHE MPUOOPENTH TaKUE 1IN, KaK:

— (opmMupoBaHHEe MHTEIUIEKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000Opa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY NPHUHITHIO PEIICHUM,
CIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIUMCS YCIOBUSIM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOoe MpUOOIIeHUEe
oOy4aromuxcsi K CaMOCTOATEIbHOW IMO3HABATEIBHOU JEATENbHOCTH, HAyYHBIM
METO/IaM MO3HaHUs, (GOPMHUPYIOUIUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne ycIoBuil, CIOCOOCTBYIOLIUX MPUOOPETEHUIO 00YUaIOITIMHUCS
OMbITa Pa3HOOOPa3HOW MAESITENbHOCTH, MO3HAHHWA U CAMOIO3HAHMS, KIIOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUINX YHUBEPCAIbHOE 3HAUEHUE IS
Pa3IMYHBIX BUJIOB ACSTEIbHOCTH;

— ¢opmupoBanue oOmeld ¢GYyHKIMOHATHPHON U €CTeCTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM YHCJIE YMEHHH OOBSCHATP M OLIEHUBATH SIBICHUS
OKpPY’KAIOIIeT0 MHpPA, WUCIONB3Yysd 3HAHWUS U OMbIT, MOJTYYCHHbIE MPU U3YUYCHUU
XUMUHU, TPUMEHSATh MX TMpPU pPEIIeHUH MpoOJieM B MOBCEJIHEBHOW XKU3HU U
TPYJOBOM €ATEIbHOCTH;

— (¢opmupoBaHue y OOydYarOMMXCS TyMaHUCTHYECKUX  OTHOIICHHH,
NOHMMAaHUSA LEHHOCTH XUMHUYECKMX 3HAHUWA [UIsi BBIPAOOTKH SKOJIOTMYECKU
1eJIecO00pa3HOro MOBEAEHUS B OBITY M TPYAOBOM JEATENBHOCTH B LEISIX
COXpaHEHUs CBOETO 3/I0POBbS U OKPYKAIOLIEH TPUPOIHOU CPEAbL;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIIMTAHUIO HA OCHOBE YCBOEHHS OOIIECYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpOduiIs ¥ HAIpPaBIEHHOCTU AATbHEHIIETO
oOyJeHwus.

OO1iee YMCIO YacoB, OTBEACHHBIX I H3YYEHUST XUMHM Ha YpOBHE
OCHOBHOTO 00111er0 00pazoBaHus, coctapisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIel0), B 9 kitacce — 68 4acoB (2 yaca B HEJIEIIO).



COJEPKXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMHUU B )KM3HU YEIOBEKAa. XMMHS B CUCTEME HAYK.
Tena um BemiecTtBa. Du3MuecKue CBOWCTBA BENIECTB. ArperaTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeTogax MO3HAHMWS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJEKYJIbl. XHUMHUYECKHE dJIEeMEHThl. CHUMBOJBI XHMHYECKUX
aeMeHTOB. [IpocThie U COKHbBIE BellleCcTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcoOcCTaBa BenlecTB. (OTHOCHTENbHAs aTOMHAs —Macca.
OTHOCUTENBHAS MOJIEKYJIsIpHAs Macca. MaccoBasi J0JisE XUMHUYECKOTO 3JIEMEHTA B
COCIMHEHUH.

KomnuectBo Bemectsa. Moisb. MossipHas macca. B3anmocBsA3b KOJIMYECTBA,
MacChl M 4YHCJIA CTPYKTYPHBIX EIWUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHUUYECKUX COCTMHEHUMN.

@u3nuecKue U XMMHUUYECKUE SBJICHUSA. XUMHUUECKasi peakuus U €€ MPU3HAKHU.
3aK0H COXpaHEHHWS MacChl BEIIECTB. XMMHUUYECKHe ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEAKIUH (COSTUHEHNS, Pa3I0KECHHUS, 3aMEIICHUS, OOMeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBuiiaMu paboThl B JabopaTopuu U
npuémMamu oOpalleHus ¢ J1adopaTopHbIM 00O0PYAOBAaHUEM, U3YUEHUE U OIKCAHUE
bu3nYecKuX CBOWCTB 0O0pa3llOB HEOPTAHMYECKUX BEIIECTB, HAOJIOJICHUE
¢busndeckux (MIaBJICHUE BOCKA, TasHWE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIEHUE M KOHACHCAIMS BOJAbI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKAJTUBAHUE
MEJHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJa C KUCIOTON) SIBICHUM, HAOII0ACHUE U
ONHUCAaHWE TNPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakiuil (pa3sioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapwisi, pa3ioKeHHE THUAPOKCHIA
menu (II) npu HarpeBanuu, B3auMoJIeicTBUE xkele3a ¢ pacTBopom conu meau (1),
U3y4YeHUE CIOCOOOB pa3JeieHHs] CMECEd: ¢ MOMOIIbI0 MarHuTa, (pUIbTPOBAaHUE,
BbINIapUBaHUE, AUCTHILIISALMS, XpoMaTtorpadus, mpoBeeHue OYUCTKU MOBApEHHOU
coid, HAOMIOJEHWE W  ONHWCAHWE  PEe3yJbTaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHUE MOJEIIEM MOJICKYJ
(IrapocTepKHEBBIX ).

Baxueiiue npeacTaBuTe M HEOPraHUYECKUX BEUIECTB

Bo3agyx — cMmech razoB. CocraB Boznyxa. Kucimopon — 3meMeHT U mpocToe
BemecTBO. HaxokneHuwe kucimopoga B TpUPOAE, (PU3WYECKHe W XUMHUYECKUE
cBorictBa (peakmuu rtopeHus). Oxcupawl. [Ipumenenme kucimopoma. CrocoObI



MOJIYYCHHUST KUCTopoAa B JabopaTopuud W TPOMBINUIEHHOCTH. KpyroBopor
Kucaoposa B mpupoje. O30H — alIoTpornHas MoAu(UKAIN KHCIOPOIa.

TennoBoil 3¢(eKT XUMHUECKON peaklnd, TePMOXHMUYECKHE YpaBHEHHS,
DK30- M DHAOTEPMHUUYECKHE peaKuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJIEHHE MAPHUKOBOIO0 3(pPekTa, pazpyuieHue 030HOBOTO CIOSI.

Bogopon — nsnemMeHT m mpocroe BemecTBO. HaxoxkaeHuwe Bomopona B
npupoae, GU3NYECKHEe ¥ XUMUYECKHE CBOWMCTBA, MPUMEHEHUE, CIOCOOBI
nonyyeHus. KucmoTsl u conu.

MonsipHbiii 00bEM ra3oB. Pac4€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

dusnuyeckue cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpBIL
HacelllieHHble M HEHACHIIEHHBIE PACTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBasi 70Jis BEIIECTBA B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJIbI. OCHOBaHUSI.
Ponp pactBOpoB B npupojae U B KU3HHU 4esnoBeKa. KpyroBopoT BOAbl B MPUPOJE.
3arps3HeHre NpUpOaHbIX BoA. OXpaHa v OYMCTKA NPUPOIHBIX BO/I.

Knaccudukanus neopranmdeckux coenuHennit. Oxcuawl. Knaccudukarms
OKCHUIOB:  cojeoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aMQOTEpHbIE) U
HeconeoOpazyomue. Homenkinatypa oxcuaoB. @Du3nMveckne HU XUMHUYECKHE
cBOMCTBa OKCHUIOB. [lomydyeHne okcuIoB.

OcHoBanus. Knaccudukauuss ocHOBaHM: IENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHmii. PU3NYECKHME W XUMUYECKUE CBOMCTBA
ocHoBaHMM. [lomyueHne oCHOBaHMI.

Kucnotsl. Knaccuduxanus kucinor. Homenknarypa kucnor. dusnyeckue u
XMMHUYECKUE CBOWCTBA KUCHOT. Psan axktuBHoctM MmetammoB H. H. bekerosa.
[lonyuyeHne KUCIIOT.

Conu. Homenkiatypa coseil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[Tonyuenue couen.

['eHeTnueckas CBSI3b MEXKIY KJIaCCAMU HEOPTAaHUYECKUX COEAUHEHHUN.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIPEICICHUE COAECPKAHUS KUCIOPOAA B BO3AYyXE, MMOJIYYEHHE,
coOupaHHue, paclo3HaBaHHE M M3yYEHUE CBOMCTB KHUCIOPOa, HAOIIOACHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUS BO3HUKHOBEHUS U
MpeKpaileHuss TopeHust (Mokapa), O3HaKOMJICHHE C OOpa3laMH OKCHUIO0B U
ONMHMCaHUE MX CBOMCTB, MOJydyeHHE, COOMpaHWE, PpACIO3HABAHUE M H3yUYCHUE
CBOWCTB BOJIOpoJia (ropeHue), B3auMojieiicTBue Bojgopoaa ¢ okcuaoM memau (II)
(BO3MOXKHO HCIOJB30BaHUE BHUAECOMATEpUaoB), HaOIIOAeHNE OOpa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEOBAHUE OCOOCHHOCTEM pacTBOPEHUSI BEILECTB C
pa3IMYHONM PACTBOPUMOCTBHIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIEd pacTBOPEHHOTO BEIIECTBA, B3aMMOJECHCTBUE BOAbI C METAJIIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAHHE BHJIEOMATEPHUAIIOB),



uccieoBaHne 00pa3lOB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HaOJFOICHNE W3MEHEHUSI OKPACKH MHIMKATOPOB B PACTBOPAX KHCIOT W IETIOYCH,
uzydeHue B3aumojeicTBua okcuga meau (II) ¢ pacTBOpoM CepHOW KHCIIOTHI,
KHCJIOT C MeTajulaMHi, peaklUWil HEUTpaJM3alHM, IOJYyYCHHE HEPACTBOPUMBIX
OCHOBAHHI, BBITECHEHHE OJHOIO METAJIa JIPYTHMM W3 PacTBOpa COJM, PEUICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMe «BaxHelmme Kiacchl HEOPraHUYECKUX
COEAUHEHHUID.

IHepuoauueckuii 3axkoH u Ilepuogmueckass cucreMa XUMHYECKHX
iemenToB JI. U. MenaeneeBa. CtpoeHne aTroMoB. XUMHYECKAS CBS3b.
OKHCINTETBHO-BOCCTAHOBUTEILHbIC PeAKIMHU

[lepBbie TOMBITKM KiIAacCU(PHUKAIMA XUMHUYECKHX dJeMeHTOB. [loHsTnHe o
rpynmnax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3ytoT aM()OTEpHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. Koporkonepuoanas W ATUHHONEpPHOAHAS  (OPMBI
[Tepuoanueckoit cucrembl xumuueckux 3neMeHToB /. 1. Menneneesa. 1leprnoabl
u rpynmbl. OU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonsl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0OYeK aToMOB TepBbIX 20 XUMHUYECKHX JJIEMEHTOB
[Tepuognueckon cucremsl . M. MenneneeBa. XapakTEpUCTUKA XUMHUUYECKOTO
AJIEMEHTA 10 €ro noJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUs paaHyca aTOMOB XHMHYECKHUX DSJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB 10 IPYNIIAM U IIEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoil CUCTEMbl XUMHUECKUX
AJIEMEHTOB I Pa3BUTUs Hayku W mnpaktuku. [l. WM. MenneneeB — y4€HbIM U
IpaKIaHUH.

Xumuyeckass cBA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBA3b.
DNEKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenb  okuciieHusi.  OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iporecchbl OKMCIIEHNs U BOCCTaHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIU.

Xumuueckuii IKCnepumenm:

u3ydeHrue oOpa3loB BEIIECTB METAIOB M HEMETAJUIOB, B3aWMOJEWUCTBUE
TUJIPOKCUAA LIMHKA C PACTBOPAMHM KHUCIOT W WIEJIOYEH, IMPOBEICHUE OMBITOB,
WUIKOCTPUPYIOLIIMX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUi
(ropeHue, peakiiuu paszoKeHHsl, COSUHEHU).

Mescnpeomemmnbnie ceasu



Peanuzanus MeXOpeaMETHBIX CBSI3€M MpU HM3YyYEHUM XHMHUU B 8 Kiacce
OCYIIECTBIISIETCS 4Yepe3 WCIOIb30BaHWE KaK OOIMMX eCTECTBEHHO-HAYYHBIX
MOHATUHN, TAK U MOHSATHUM, SBIISIIOIINXCS CUCTEMHBIMU JJIs1 OTJACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO1ue ecTeCTBEHHO-HAY4YHbIE MOHATHUS: HAy4YHBIM (pakT, rumores3a, Teopus,
3aKOH, aHalnW3, CHHTE3, Kilaccu(ukanus, TMepuoIuIHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusuka: Marepusi, aTroM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
M30TOMBI, PAAUOAKTUBHOCTb, MOJIEKYJA, AJEKTPUUYECKUN 3apsjl, BELIECTBO, TEJO,
00bEM, arperaTHO€ COCTOSIHME BEIIECTBA, a3, (U3UYECKUE BEIUYHUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IUIAHEThI, 3BE3/1bl, COJHIIE.

buonorus: ¢orocuntes, qpixanue, 6unocdepa.

['eorpadus: armocdepa, rtuapochepa, MHUHEpATbl, TOPHBIC IOPOJIHI,
MOJIE3HBIE UCKOTIA€MbI€, TOTJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKAsI peaKUMs

[lepnognueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOWCTB
XMMHUYECKUX DJJEMEHTOB TMEPBBIX TPEX TMEPUOAOB, Kajaus, KalblUsi WU UX
COCIMHEHU B COOTBETCTBUM C TMOJIO)KEHUEM 3JeMEHTOB B llepumoamueckoit
CHUCTEME U CTPOCHUEM HX AaTOMOB.

CrpoeHue BemiecTBa: BHUJbl XMMHUYECKOW CBA3U. THUMBI KPUCTALIMYECKHUX
pEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUMA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHUYECKOM CBSI3H.

Knaccudukaiys 1 HOMEHKJIATypa HEOPTaHWYECKUX BEIIECTB. XUMHUYECCKUE
CBOMCTBA BEUIECTB, OTHOCSLIMXCS K PAa3JWYHBIM KJIAaCCaM HEOPTraHUYECKUX
COCIMHEHU, TEHETUYECKas CBA3b HECOPTAHMYECKUX BEILIECTB.

Knaccuduxanys XuMUYECKUX PEAKIIUNA MO Pa3IMYHBIM MPU3HAKaM (110 YHUCITy
¥ COCTaBy YYaCTBYIOIIMX B PEAKIHWH BEHIECTB, MO TEIioBOMYy 3¢ GdeKTy, Mo
W3MCHEHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX DJIEMEHTOB, IO OOPATHMOCTH, TIO
YYaCTHIO KaTalu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINU, TEPMOXUMUYECKUE
YpaBHEHHS.

[lonarne o ckopocth XuMuuecko peakiuu. [loHsTue 00 oOpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peaknusix. [IoHsITHEe 0 TOMOTEHHBIX U Te€TEPOTEHHBIX
peakuusx. [lonarue o karammse. [losTre 0 xumuueckom paBHoBecun. DakTopsl,
BJIUSIIOIIME HAa CKOPOCTh XUMHMYECKOM pEaKIMh M TOJO0XKEHHUE XUMHUYECKOIO
paBHOBECHSA.

OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEaKIMU,  AJICKTPOHHBIM  OajlaHC
OKHCJIMTEIbHO-BOCCTAHOBUTEIbHOM peaKunu. Cocrasnenne YPaBHEHUI



OKHCIINTEJIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKIMM C  HCIOJb30BAHHEM  METOJA
AJIEKTPOHHOTO OaJiaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALIMHU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
Katnonsl, annoHbsl. MeXaHU3M [IHCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XxuMudeckon cBsizu. CteneHp Aucconnanuu. CHUIbHbIE U CI1A0bIE SJIEKTPOJIUTHI.

Peakiun nonHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
NOJIHBIE M COKpAaIEHHbIE HMOHHBIE YypaBHEHHs peakuuii. CBoiicTBa KHUCIOT,
OCHOBaHMM M COJIE B CBETE MNPEACTABICHUNA 00 3ICKTPOIUTHYECKON
nuccounanuu. KauectBeHHble peakini Ha MOHBL. [[OHATHE O TMAPOSIU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHME C MOJEISAMU KPHUCTAJUIMYECKUX PEIMIETOK HEOPTraHWYECKUX
BEIIECTB — METAJUIOB M HEMETauloB (rpadura M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOM pEeaKIuu
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHHE DBIEKTPONPOBOIHOCTU
pacTBOPOB BEWIECTB, IMPOLECCA UCCOLUMALMU KHCIOT, IWIEJI0YEn H COJeH
(BO3MOXXHO  HCHOJB30BAHME BUJEO MATEPHAIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKW  MPOTEKaHHWA  peakuMid HOHHOTO  OOMEHa
(oOpazoBaHue ocajka, BbIJACICHHE Ta3a, o0O0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOLIMX — NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUU
(ropeHue, peaklMH pa3yIoKEHHUs, COCIMHEHN), PACIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pPEAaKUUMM Ha HOHBI, peELICHHe
DKCHEPUMEHTAJIBHBIX 3a/1a4.

HeMmeTaJibl 1 MX COeIMHEHUS

OO6mast xapakrepuctuka ranoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHYECKHE CBOWCTBA Ha MPUMEpPE  XJopa
(B3aUMOJEHCTBUE C METaUlaMU, HEMeTa/llaMH, [Ieno4amMu). XJIO0POBOAOPO/I.
ConsiHast KWCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YEHUE, NPUMEHEHHE. JlelicTBue
XJOpa W XJOPOBOJOPOJA HA OpPraHu3M YejloBeKa. BaxHelmme XIopuasl U UX
HaxO0XJICHUE B IIPUPOJIE.

OOmast xapakTepucTika 31eMeHTOB VIA-rpynmbl. OcOOEHHOCTH CTPOCHUSA
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue u (pumyeckue CBOMCTBA
IPOCTHIX BELIECTB — KUCIOPOJAA U cepbl. AJIOTPOIHbIE MOAUPUKAIIMN KUCIOPOa
U cepbl. XUMUYECKUEe CBOMCTBa cepbl. CepoBOaOpO, CTpOeHUe, (U3NUECKue U
XUMUYECKHE cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnass kuciioTa, @QuU3MYECKHMe M XUMUYECKHE CBOWCTBa (00IIMEe Kak
NpeACTaBUTENSl Kjacca KHUCIOT U crnenuduyeckue). XHUMHUYECKUE pEeaKlUu,
JeXalyue B OCHOBE MMPOMBIIUIEHHOTO CHoco0a TMOJMYyYeHUsT CEPHOM KHUCIOTHI.
[IpuMeHeHne cepHoil KMCIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsl pEaKIUs Ha



cynedar-uoH. Haxoxaenue cepbl U €€ COeIMHEHUH B MIpUpOJE. XUMHUYECKOE
3arpsi3HEHUE OKPYXAlolel Cpelbl COeNWHEHUSMU Cepbl (KUCIOTHBIE MOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CLIOCOOBI €0 MPeA0TBPAIlCHHUS.

OOmas xapakrepucTuka 3J1eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHM OKUCIEHUA. A30T, paclpoCTpaHEHHE B IPUPOJIE,
duznyeckue U XxuMmudyeckue cBoiictea. KpyroBopot a3ora B mpupoae. AMMuax, ero
buznyecKkrue U XMMHYECKHE CBOMCTBA, OMyyeHUe U mpuMenenne. Conu aMMOHus,
uX pU3NYEeCKUe U XUMHUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuys Ha
MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ MOoJyuyeHue, (PU3MUecKue M XUMHUYECKHE
CBOMCTBa (0OIIME KaK MPEACTaBUTENs Kjacca KUCIOT U CcHelnuuyeckue).
Hcnonp30BaHue HUTPATOB M COJEHl aMMOHMS B KauyeCTBE MHMHEPAIbHbBIX
ynoopeHuil. XuMHU4ECKOe 3arpsi3HeHUE OKPYXKAIoIIe cpebl COSAMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUWE BO3AyXa, MNOuYBbl U BonoémoB). docdop,
aloTpornsbele Moaupukanmmuu ¢docdopa, (puNUECKHEe U XMMHUYECKHE CBOWCTBA.
Oxcun dhocdopa (V) u dhochopras kuciora, GU3NIECKHUE U XUMUIECKUE CBOMCTBA,
nonyudenue. Mcnonb3oBanue GpochaToB B KaUeCTBE MUHEPAIbHBIX yI0OpEHUIA.

OOmast xapakTepucThka 31eMeHToB [VA-rpynmbl. OcoOEHHOCTH CTPOCHUSA
aTOMOB,  XapakTEpHbIE  CTENEHU  OKUCIECHUA.  YIVIEpOJ,  aJUIOTPOIHbIE
Moau(pUKalMKM, PACIPOCTPAaHEHHE B NPUPOJE, (PUINYECKUE U XUMHUYECKHE
cBoiictBa. Ancop6uus. Kpyrosopot yraepoaa B mpupone. OKcuasl yriaepoaa, ux
¢usznyeckne W XUMHYECKHE CBOWCTBA, JACWCTBUE Ha J>KUBbIE OPTraHU3MBI,
IOJlyYEHUE U MPUMEHEHHE. DKOJIOIMYECKHE NPOOJIEMBI, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumoreza r1y100anpHOrO0 MOTEIUIEHUS KIuUMaTa, [apHUKOBBIN
3p¢ekT. YronbHas KUCIOTa U €€ COMU, UX (PU3NUYECKHE U XUMUYECKUE CBOMCTBA,
nojyueHue W npuMeHeHue. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MTPOMBIIIJICHHOCTH U CEIbCKOM
XO3SI1CTBE.

ITepBoHavyabHbIE TOHATHSA 00 OPraHUMYECKUX BELIECTBAX KaK O COCIMHEHUSX
yriaeposaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, dTaHOJ, IIMLEPUH, YKCYCHasi KUCIIO0TA).
[IpupoaHble HMCTOYHMKH YTIIEBOAOPOJOB (yroyib, HPHUPOAHBIN Tra3, HEPTH),
OPOAYKTBI UX mepepaboTku (O€H3MH), UX pOJiib B OBITY U MPOMBIIUICHHOCTH.
ITonsiTe 0 OMOJIOTMYECKU BAKHBIX BEILIECTBAX: KHUpaX, O€IKax, yriieBoJgax — 1 UX
poiM B OKM3HM 4YEJIOBEKAa. MarepualbHOE €IUHCTBO OPraHM4ecKuX MU
HEOPraHUYECKUX COCAMHEHU.

Kpemuuii, ero ¢Qusmueckne M XUMHYECKHE CBOWCTBA, MOJIY4YCHHE U
npuMmeHeHne. CoenuHeHUs KpeMHUs B npupoje. OOmue npeactaBieHUs 00
okcuze kpemuus (IV) u kpemHueBoit kuciore. CUIMKAThl, UX HCIOJIb30BAaHUE B
OBITY, B NPOMBIIUICHHOCTU. Ba)kHeiline CTpOUTENbHbIE MaTepUalbl: KepamMuKa,



CTEKJIO, IIEMEHT, O€TOH, *kene300eToH. [IpobieMbl 6e30macHOT0 MCIOIH30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B TIOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3lOB HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
IIPOBEJICHUE KAYECTBEHHBIX PEaKlUid Ha XJIOPHUJ-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIIHE (PU3NUESCKHE W XHUMHYECKHE CBONCTBA
rajoreHoB M HX COEIUHEHUH (BO3MOXXHO HCIIOJIb30BAaHUE BHUICOMATEPHUAIIOB),
O3HAaKOMJIEHWE ¢ oOpa3uaMud XJOpUIOB (TaJOT€HHUIIOB), O3HAKOMJIEHHUE C
oOpasmamu  cepbl U €€ COCIMHEHHUSIMH  (BO3MOXXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOICHUE TTpoliecca OOyTIMBaHUs caxapa IoJ| JeHCTBUEM
KOHLICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4€HUE XHMHUYECKHX CBOMCTB
pa30aBIEeHHOIN CEPHOU KUCIIOTHI, MPOBEICHNE KAaUeCTBEHHOW peaKIny Ha cyabdar-
MOH M HAOJI0JeHWEe NpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (HU3UYECKUMU
cBoMcTBaMH a3zoTa, (ochopa M MX coeAMHEHUH (BO3MOKHO HCIOIb30BaHUE
BUJICOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ynoOpeHui, moaydeHue,
coOupaHue, pacrmo3HaBaHWE W W3YYEHHWE CBOWCTB aMMHaKa, IIPOBEICHUE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHHS U (pocdaT-uoH U M3ydeHHe MPU3HAKOB
UX TIPOTEKaHMUSI, B3AMMOJIECTBUE KOHUEHTPUPOBAHHOM a30THOU KUCJIOTBI C MENIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJICOMATEPUAIIOB), M3Yy4YCHHE MOJENeN
KPUCTAJUIMUECKNX PEmETOK anmasa, rpadwura, ¢ymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOrasa, MojlyueHue, coOupaHue, pacrlo3HaBaHUE U U3yUEHUE
CBOMCTB YIJIEKHCIIOTO ras3a, MPOBEJCHUE KaueCTBEHHBIX peaKIMi Ha KapOoHAT U
CUJIMKAT-UOHbl W H3YyYEHUE IMPU3HAKOB HX MPOTEKaHUs, O3HAKOMIJIEHHE C
NPOAYKIIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHeuIre HEMETaJUIbl U KX COCIMHEHUS.

MeTaJibl 1 MX COeIMHEHUS

OO01mast XxapakTepUCTHUKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxeHus B llepmommueckon cucremMe XxumMudeckux syemeHToB [J[. U.
MenneneeBa u crpoeHus aTromMoB. CTpoeHue meTamuioB. Meramnuyeckas CBS3b U
METAJJIMYECKasi ~ KpUCTA/UIMUECKas  pemi€Tka.  DJIEKTPOXUMHUYECKUH  psll
HaIpspKeHUN MeTaioB. du3znueckne U XUMUUECKHE CBOMCTBAa MeTayioB. OO0mue
CrocoObl Mody4yeHusi MeTamioB. [loHsATHE O KOpPpO3UM METajuiOB, OCHOBHBIE
CrocoObl 3amuThl UX OT Kopposuu. CrmaBel (CTadb, YYTyH, TIOPATIOMHHHM,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U TIPOMBITINIEHHOCTH.

[[{enoynble MeTaIbl: MONOXKEHUE B llepruonnueckoil cuCTeEME XMMHUUYECKUX
anemeHnToB . M. MenneneeBa, CTpO€HHE MX aTOMOB, HaXxOXKJIEHHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTpus U Kaius). OKcuiabl u



TUJIPOKCUABI HaTpus W Kanud. lIpuMeHeHne WmEenoYHbIX METANIOB M UX
COCIUHEHU.

[[lenouyHo3emenbHbIE METAJUIbI MAarHMid M KaJbLMH: IIOJIOXKEHHE B
[Tepuognueckon cucreMe xumuueckux sneMeHToB . M. MennaeneeBa, crpoeHue
UX aTOMOB, HaXO0KJICHHE B Ipupoie. PU3nyecKue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelive coequHEHUS Kanblus (OKCHJA, TUIPOKCUI, COJIM).
JKé€cTKoCcTh BOJBI U CIIOCOOBI €€ YyCTPaHEHUS.

AJFOMUHHI: TI0JI0)KEeHUE B [leproandeckoi cuCcTeEME XUMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXICHUE B Ipupojne. Pu3nueckue u
XUMUYECKHE CBOMCTBA amtOMHUHMS. AMGPOTEpHbIE CBOMCTBA OKCUIA U THIPOKCHUIA
AJIOMUHHSL.

Keneso: nonoxenne B [lepuoanueckon cucreMe XUuMHYECKUX JIEMEHTOB /.
N. MeHneneeBa, CTpOEGHHE aToMa, HAaXOXAeHUWE B mnpupoae. duznueckue u
XUMUYECKHEe CBOMCTBRA xene3a. OKkcuibl, rTuapoKcuabl U conu xenesa (1) u sxenesa
(IIT), ux cocraB, CBOICTBA U MOJTYyYECHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C o00pa3llaMi MeTauIoB U CIUIaBOB, HMX (DU3HUUECKUMHU
CBOMCTBaMM, M3Y4YEHHE  PE3yJbTaTOB KOPPO3HUH  METaLIOB  (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJECUCTBUS OKCHU[A
KaJIbI[USI W HATpus C BOJOM (BO3MOXKHO HCIOJb30BAHUE BHUIACOMATEPHUAIIOB),
VCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeEJe3a B KUCIOPOJE
(BO3MOXXHO  HCIOJB30BAHUE  BHUJACOMATEPUATOB), IPU3HAKOB  MPOTEKAHUS
KAUYECTBEHHBIX PEAKLM HAa MOHBI: MarHus, KajblHs, AJIIOMUHUS, LIUHKA, JKEJe3a
(IT) u xxeneza (II1), meau (1), HabnroAeHNE W OMUCAHUE MPOIECCOB OKPAIIMBAHUS
IJJaMEHH MWOHAaMU HaTpus, KaJlus U Kaiblus (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBAaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA AITFOMUHUS
Y TUAPOKCUJIA IMHKA, PEIIEHNE SKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «BaxHelue
METAJUJIbl U KX COCIUHEHHUS.

XHUMHUS M OKpPY:KaloUias cpeaa

BemecTtBa m Marepuanbl B NOBCEJHEBHOW JXKM3HM 4eEJIOBEKa. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. [lepBas momomrs npu
XUMHYECKUX OKOTaxX U OTPABIICHUSIX.

XUMHUECKOE 3arps3HEHUE OKpYyXkarolled cpeabl (mpeaeiabHas AOMyCTUMAas
KOHIIeHTpalus BeilecTs, aanee — [1/IK). Ponb xuMun B pelieHHH 3KOJIOTHYECKUX
npobiiem.

Xumuueckuii IKcnepumenm:

u3ydyeHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHbIE
MaTepualbl).

Mestcnpeomemmnule cea3u



Peanuzanusi MeXIpeIMeTHBIX CBs3ed MpU HM3YyYEeHUM XUMHH B 9 Kiacce
OCYIIECTBIISIETCS 4Ye€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
MOHATUH, TaK W TOHSATHH, SBJSIOMUXCS CUCTEMHBIMU TSI OTACIBHBIX TPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, TMIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccu(puKaluus, NEPUOAUYHOCTb, HAOIIOIEHHE,
OKCMEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MaPHUKOBBIN
s dekT, TEXHOIOTHS, MaTEPHUAIIHI.

dusmka: Marepusi, aToM, OJCEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIH]I,
W30TOIbI, PaMOaKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUN 3apsif, MPOBOIHUKH,
HOJyIPOBOJHUKH, JUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TeN0, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, paCTBOP, PACTBOPUMOCTH, KPUCTATIINYECKAs
pemérka, CruiaBbl, (pU3MYECKHe BEIMYMHBI, CAMHUIBI U3MEPEHHUsS, KOCMHUYECKOE
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yIoOpeHusi, MUKPOIJIEMEHThI, MAKPOIJIEMEHTHI, MTUTATEIbHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaNIbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOTIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUASA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pE3yJbTaThl OCBOCHHS MPOTrPaMMbl OCHOBHOTO OOIIETro
o0pa3oBaHUsl JOCTUTAIOTCS B XOJ€ OOYy4YEeHHs] XMMHH B €IMHCTBE Y4YeOHOH HU
BOCIIUTATEIIbHOU JEATEIBHOCTA B COOTBETCTBUM € TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIBTYPHBIMA U JyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMH, IPUHATHIMU B
oOliecTBe MpaBUjIaMM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT MpoOIeccam
CaMOIIO3HAHHUS, CAMOPA3BUTHUS U COLIMATIM3ALMH 00yUaIOIIUXCS.

JIM4HOCTHBIE  pe3yJdbTAaThl  OTPAKalOT  TOTOBHOCTh  OOy4YarOIIUXCS
PYKOBOJACTBOBATbCS ~CUCTEMOM IIO3UTHBHBIX IIEHHOCTHBIX OpPHEHTAUd W
pacUIMpPEHHE ONBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YMCJIE B YAaCTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUA:

LEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPHUUYECKOMY
M HAay4YHOMY HAacCJeIHI0, NMOHMMAaHHUS 3HAYEHUsS XUMHUYECKOM HAyKh B KM3HU
COBPEMEHHOr0 OOIIECTBAa, CIOCOOHOCTH BJIAJETh JOCTOBEPHOW HMH(OpMalUein o
IIEPENOBBIX JOCTH)KCHMSX W OTKPBITUSAX MHUPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00IIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABICHUS. O COLMAIBHBIX HOPMax WM IPAaBWIAX MEXJIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
IOJIE3HOHN,  y4eOHOMCCIIENOBATENbCKOM, TBOPYECKOM M Apyrux  BUAax
JeSITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JAESATEIBbHOCTU MpU
BBIMIOJJHEHUH Y4€OHBIX, IO3HABATEIbHBIX 3aJ]a4, BBIMNOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YUE€OHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOINIOMOIIM B IIpPOLIECCE OTOM y4yeOHOW NEATEeIbHOCTH, TOTOBHOCTH
OLICHMBaTh CBO€ IIOBEJECHWE M MOCTYIKH CBOMX TOBAapUUIEH C MO3WLHHU
HPaBCTBEHHBIX U MMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 IIO3HAHUSL:

MHUPOBO33pPEHUYECKUE IPEICTABICHUS O BEIIECTBE M XMMHUUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTaBIAIOLINE
OCHOBY JUIsl IOHUMAaHHs CYIIHOCTH HAay4HON KapTUHBI MHUpa, MpeICTaBiIeHHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS NPHUPOAbI, B3aUMOCBS3SX YEJIOBEKA C
IIPUPOJHON CPELOH, O POJIM XMMHUH B ITIO3HAHUM ITUX 3aKOHOMEPHOCTEW;

II03HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIC HA IOJYyYEHUE HOBBIX 3HAHUH IO
XUMHH, HEOOXOIUMBIE Uil OOBSACHEHHS HAOJIIOaeMbIX IPOLECCOB U SIBJICHUM,
M03HABaTEJIbHOM, MH(POPMAIIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITENIbHOM paboOThl C y4eOHBIMM TEKCTaMH, CIPABOYHOU



JUTEPATypOi, MOOCTYMHBIMU TEXHHUYECKHMMH CpEIACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOy4YeHHI0 U TO3HAHMIO, JI0003HATEIHHOCTh, TOTOBHOCTH W
CIOCOOHOCTh K  CaMOOOpa30BaHUIO, IMPOEKTHOM W HCCIEI0BATENbCKOU
NEeSATEIbHOCTH, K OCO3HAHHOMY BbIOOPY HANpPAaBIEHHOCTH M YPOBHSA OOy4YEeHUs B
JIaTbHEHIIEM;

4) popMupoBaHMS KYJbTYPHI 310POBbSI:

OCO3HAHHME IIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3[0POBbIA 00pa3 »W3HH, OCO3HAHWE MOCIEICTBUNA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrosl, HAPKOTUKOB, KypEeHHUS),
HEOOXOMMMOCTA COOJNIO/IEHNUS TIpaBWJ O€30MAaCHOCTH TMpU  OOpalieHuu ¢
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEaIbHON KU3HU;

5) TPy10BOT0 BOCIIMTAHMS:

MHTEpEC K MPAaKTUUYECKOMY M3yUEHHUIO ITpodeccuil u Tpyia pa3iuyHOro poja,
yBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHUS MPEIMETHBIX 3HAHUA N0 XHMMHH, OCO3HAHHBIA BBIOOD
VHAMBUAYAIBHON TPACKTOPUU MPOJOJIKEHHS 00pa30BaHuUsl C yUYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEMHOU NpodhecCUOHATBHON AeTEbHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHHUH,
TOTOBHOCTD aJalTUPOBATHCS B MPOPECCUOHANBHOM CpEIe;

6) 3K0J10rH4eCcKOro BOCIMTAHUSA:

HKOJIOTUYECKU 1EJIECO00pa3HOEe OTHOIICHHE K MPUPOAEC KaK HCTOYHUKY
YKU3HU Ha 3eMJIE, OCHOBE €€ CYyIIECTBOBAaHHUS, IOHUMAHNE LIEHHOCTH 3J0POBOTO U
O0e3omacHoro o0Opa3a JKU3HHU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
Gu3NYECKOMY M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTU COOJIOCHUS
paBuJ OE30MACHOTO MOBEICHUS MpU padOTe ¢ BEIIECTBAMHU, a TAKXKE B CUTyaIUsX,
YTPOKAIOIIMNX 3J0POBbIO U KU3HU JIIOJEH;

CIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU U3YYEHUU XUMHH, IS
pemeHns 3a1a4, CBA3aHHbIX C OKPYKalOLEeH IPUPOIHON CPENOU, JJIs ITOBBIICHHUS
YPOBHSL  DKOJIOTUYECKOW  KYyJIbTYpbhl, OCO3HaHHS TJO00AJIbHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIeM M MyTed MX pPEUIeHHs] MOCPEACTBOM METOIOB XHMHH,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJACTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATDHI

B cocraBe wMmeTanpeIMETHBIX pEe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIlEHAyYHbIE TMOHATUS (3aKOH, Teopus,
OPUHIMI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEIMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ATUX MPEAMETOB (POPMHPOBATH MPEACTABICHUE O IEIOCTHOU



HAyYHOW KapTHHE MHUPA, U YHUBEPCAIbHbIC YUeOHbIC NEUCTBUS (MTO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphIE oOecneunBaioT (HOpPMHUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEILHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Yy4eOHOU
NEATEIIBHOCTH.

Ilo3HaBaTe/ibHbIC YHHBEPCAJIbHbIC yYeOHbIE 1eiCTBUSA

ba3oBble J0ornyeckue 1eiicTBUA:

YMEHHUSI HCMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHHUS MPU OCBOCHUU
3HaHWI: PacKphIBaTh CMBICH XMMHUYECKUX MOHSTHH (BBIIENSATH UX XapaKTEpHbIC
NPU3HAKKN, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMUMU TOHSITHSIMH), KCIOIb30BaTh
MOHATHUS 1711 OOBSICHEHUS OTIIETIbHBIX ()AKTOB U SIBJICHHI, BHIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIACCH(UKANMK XUMUYCCKUX BEIIECTB U XMUMHYECKUX PEAKIIHA,
YCTaHABINBATh MPUIUHHO-CIICJCTBEHHBIC CBA3U MEXKIY OOBEKTaMH H3YyYCHHS,
CTPOUTD JIOTMUECKHE PacCyX IAeHUsl (MHIYKTUBHbIC, JEAYKTHUBHBIEC, IO aHAJIIOTHH),
JI€JaTh BBIBOJIBI M 3AKIIOYCHHS;

yMEHHE TMPUMEHSATH B TMPOIECCEe MO3HAHUS TOHATUS (NIPEIMETHbIE U
METanpeIMETHbIEC), CAMBOJIMUECKHUE (3HAKOBBIEC) MOJIEINIU, UCIIOJIb3YEMbIE B XUMUH,
peoOpa3oBLIBATH MHUPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUNA 3HaK (CUMBOJ D3JEMEHTa), XUMHUuecKas ¢GopMmyia U YypaBHEHUE
XUMUYECKON PEeaKIUU — MPU PEHICHUH Y4eOHO-II03HABATENbHBIX 33]1a4, C YUYETOM
ATUX MOJIEIBHBIX MPEJCTABICHUI BBISIBISATh M XapaKTepHU30BaTh CYIIECTBEHHbIC
MPU3HAKN W3y4aeMbIX 00BEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIHA,
BBISIBJISAITH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3U U
MPOTUBOPEYHS B U3yUaE€MbIX IIPOLIECCAX U SIBIICHUSX.

Bba3oBble uccienoBarejbcKye 1eHCTBUSA:

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KA4e€CTBE HMHCTPYMEHTA
MO3HAHUSA, a TaKKe€ B KA4eCTBE OCHOBBI JUIsi (POPMHUPOBAHUS THUIOTE3BI TI0
IIPOBEPKE NMPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

NpUOOpPETEHUE OINbITa IO TUIAHUPOBAHUIO, OpPraHU3alMd U MPOBEJACHUIO
YYCHHYECKUX OKCIIEPUMEHTOB, YMEHHE HaONIOAaTh 3a XOJOM IMpoIiecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (GopMyaupoBaTh 0000IIEHUS U
BBIBO/IbI 110 PE3yJibTaTaM MPOBEAEHHOTO OMNbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
0 MpoJieJIaHHOM paboTe.

Pabora ¢ unpopmaunmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATh WM HWHTEPIPETHPOBATH HWHOOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEICTABICHUS, TOTYIaeMyI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYJIIpHAsg JIUTEpaTypa XHUMHUYECKOrO COAEpKaHUs, CIPaBOYHbIC
nocobusi, pecypcsl WHTepHETa), KpPUTUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO UH(OPMAIIHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJBI W 3alpOChl MPU MOHMCKE U OTOOpE
uH(OpPMAITMU U COOTBETCTBYIONIMX JAHHBIX, HEOOXOIWMBIX JJIS BBITIOJHEHUS
y4eOHBIX U MO3HABATENbHBIX 33/a4 OMpPeNeIEHHOrO TUIIA, MPUOOPETEHHUE OTbITa B
00JlaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHUMH,
OBJIQJICHUE KYJbTYpPOW aKTUBHOTO UCIIOJIb30BAHUS PA3IUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO (POpMY MpeacTaBieHus HHOpMAUU U
WUTIOCTPUPOBATh peEIIaeMble 3aJayd HECJIOKHBIMH CXEMaMH, JHarpaMMaMH,
npyrumu ¢popmamMu rpaduku U UX KOMOUHAIUSMU,

YyMEHUE UCIOJIb30BaTh W aHAJIM3UpOBaTh B IIpolecce Y4YeOHOW U
WCCJIeI0BATENHCKON JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBILIUICHHOCTH,
CEJIbCKOTO XO3sIIiCTBa M TPAHCIOpPTAa HAa COCTOSHUE OKPY’KAIOLIEH NPUPOIHON
CpEIB.

KoMMyHMKATHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe 1elCTBHUA:

yMEHHUs 3aJlaBaTh BOIpPOCHI (B XoJie Jauasora W (WIM) IUCKYCCHUHU) IO
CymecTBy  oOcyxaaemMoil  TeMmbl, (OPMYyJIHpPOBaTh CBOM  MPEAJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TPEIOKEHHOMN 3a1a4u;

YMEHHsSI  TPEJACTaBIATh  TMOJYYEHHBIE  PE3yNbTaThl  MO3HABATENbHOM
NEATEIbHOCTH B YCTHBIX M TUCBMEHHBIX TEKCTax; JejlaTh MPEe3eHTAILHUIO
pEe3yIbTaTOB BBINOJHEHHUS] XMMHUYECKOTO JKCIIEPUMEHTa (JJaOOpaTOPHOIO OIbITa,
1abopaTopHOI pabOTHI MO MCCIICIOBAHUIO CBOWCTB BEIIECTB, YI€OHOTO MTPOEKTA);

yMEHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOI
MO3HABATEIbHOM W MCCJEOBAaTEIbCKOM  JEATENBHOCTH  MPU  PEIICHUU
BO3ZHMKAIOIIMX MPOOJeM Ha OCHOBE yuy€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuui (00cyxkaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHAIUSA
COBMECTHBIX JCHCTBH, OINpeAeNeHUe KpPUTEPUEB IO OICHKE KadecTBa
BBITIOJITHEHHOW PabOThI U IPYTHE).

PeryasiTuBHbIE YHHBepCcaJbHbIE Yy4eOHbIe 1eiCTBUSA:

YMEHUE CaMOCTOSITENIbHO OMNPENEsATh LEIN JAESTeNIbHOCTH, IUIAaHUPOBATbH,
OCYIIECTBIISATh, KOHTPOJIUPOBATH U NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaTh Hanbosiee 3(peKTUBHBIE CIIOCOOBI PEIICHUsI YUYECOHBIX U
MO3HABATENbHBIX 33Ja4, CaMOCTOSITENIbHO COCTaBISATh MM KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBIMOJIHEHUU 33JJaHUA C YYETOM
MOJIYYCHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BELIECTBAX U PEAKIMSIX,
OILICHUBATh COOTBETCTBHE IMOJYYEHHOTO pE3yJibTaTa 3asBICHHOHN II€JIM, YMEHHE
UCIOJIb30BaTh M AaHATTM3UPOBATh KOHTEKCTHI, MTpeIjlaraéMble B YCIOBUU 3aJaHH.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMEeTHBIX pPE3yNbTaTOB IO OCBOEHHUIO 0053aTE€IbHOTO
COJICp’KaHMsl, YCTAaHOBJEHHOIO JIaHHOW (QeaepanbHOl pabouell MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOUIMMUCS HAay4YHbIE 3HAHWS, YMEHHUS MU CIIOCOOBI



NEUCTBUN, chmenupuIecKkue [ MpeAMETHOW obnactu «XUMHUS», BUIBI
JEATENbHOCTH IO  IOJYYEHUIO HOBOTO  3HaHWS, €ro  HHTEPHPETALNH,
peo0pa30BaHUIO U MPUMEHECHHIO B PA3IMYHbBIX YICOHBIX M HOBBIX CUTYAITUsIX.

K xoHiy o0yueHus B 8 kjiacce npeMeTHbIe pe3yJibTaThl Ha 0A30BOM YPOBHE

JOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTh Y 00YUAIOIIUXCS YMEHUN:

e PacKpbIBaTh CMBICI OCHOBHBIX XMMWYECKHX IOHATHH: aTOM, MOJIEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BEUIECTBO, CMECH
(oHOpOIHAs M HEOAHOPOHAsS), BAJICHTHOCTb, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsg Macca, KOJIMYECTBO BEIIECTBAa, MOJIb, MOJISIpHAsg Macca,
MaccoBasi JI0JIsl XUMHUYECKOTO 2JIEMEHTAa B COSAMHEHUH, MOJISIPHBIM 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, DIJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb
OKHUCJICHUSI, XMUMHYECKasi PEaKius, KiIacCu(ukanus peakiuii: peaxiuu
COCIUHEHUS, PEAaKIMU Ppa3JI0XKEHUs, pPEaKIUyu 3aMEIICHUs, peaKiuu
o0MeHa, IK30- U IHIAOTEPMHUYECKUE PEaKIUU, TEII0BOM 2(PDEKT peaKinH,
SIPO aToMa, JJIEKTPOHHBIM CIIOM aroMa, aToMHas OpOUTaNb, PaaNYC
aTOMa, XMMHUYECKasi CBsI3b, MOJISIPHAS M HENOJIIPHAs KOBAJECHTHAs CBS3b,
VOHHAs CBSI3b, HOH, KATUOH, aHMOH, PacTBOpP, MAaccoBas JOJs BELIECTBA
(mpolieHTHAs1 KOHIICHTpAIUsI) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TIOHATHUH U
MIPUMEHATH ITU MOHATUA NPU OMUCAHUU BEMIECTB U UX MIPEBPALLCHNU;

e WCIOJBH30BaTh XWMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMyT
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIIUN;

e OIpEIENsATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIMHCHUSX,
CTENEHh  OKHCJICHUS  DJIEMEHTOB B  OWHApHBIX  COEJUHEHMSX,
MIPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCY COEAWHEHUU I10
dbopmynam, BHJ XUMHUYECKOH CBsI3M (KOBAJIGHTHAasE W HMOHHAs) B
HEOPraHUYECKUX COCTMHEHUSX;

e packpeiBaTh cmbica Ilepuognueckoro 3akoHa J[. WM. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHUE TNEPUOAUUECKONM 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT MX MOJIoXkeHUs B llepmoamueckoit cucreme,
3aKOHOB COXPAHEHHUSI MAaCChl BEIIECTB, MOCTOSIHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTrajpo;

e OIKCHIBATh U XapakTepu3oBaTh TabiuuHyro dopmy Ilepuoanueckoit
CHCTEMBl XHMHUYECKHMX DOJIEMEHTOB: pa3in4aTbh MOHATHS «IJIaBHAsS
noarpynna (A-rpynmna)» u «mnodounas noarpynmna (b-rpynma)», mansie u
OOJIbIIINE TIEPHOJbI, COOTHOCUTH OOO3HAYECHHS, KOTOpPhIE HMEIOTCS B
tabnune «llepuonuueckass cucteMa XuMU4eckux a3yemeHtoB J[. U.
MenaeneeBa» C YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOECHHUSI aTOMOB



XUMHUUYECKUX 3JIEMEHTOB (COCTaB U 3apsij siipa, 00Illee YUCIO SIEKTPOHOB
U pacrpeesieHUe UX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(pUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIICCTBA,
XUMHUYECKUE peakuuu (10 YUCIAy WM COCTaBy YYaCTBYIOUIUX B pPEaAKIUU
BEILIECTB, M0 TETIOBOMY (D (eKTy);

XapakTepu3oBaTh (OMUCHIBATh) OOIME XMMHUYECKHE CBOWCTBA BEILIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPKIas OMUCAHUE TPUMEPAMH MOJIEKYISPHBIX
ypaBHEHUH COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIMIA;

IPOTHO3MPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XWMHUYECKHX [MpEBpalleHUl B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYI0O M MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO0 »J3JIeMEHTa 10 (dopmyse
COEIMHEHMSI, MAaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOU PEAKIIUU;

MPUMEHSITH OCHOBHbBIE OINEpPAlMU MBICIUTEIBHON NEATEIbHOCTH — aHaIu3
U CUHTE3, CpaBHEHHE, 000OIIECHHE, CHCTEeMAaTH3alluio, KIacCHU(pUKAIHIO,
BBISIBJICHUE MPUYMHHO-CJIEACTBEHHBIX CBSI3€M — JJII M3yYEHUS CBOWCTB
BEIIECTB M XHMHUYECKUX PpEaKIUd, EeCTECTBEHHO-HAyYHbIE METO/Ibl
MO3HAHUS — HAOJIOJCHUE, W3MEPEHHE, MOJICITUPOBAHME, JKCIICPUMEHT
(peasibHBIN U MBICIICHHBIN );

clenoBaTh  MpaBWjaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCYAOH U
7ab0opaTOpHBIM 000pYJIOBaHHEM, a TakXKe TMpaBHiiaM OOpalleHusl ¢
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIUSMH 110 BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OTBITOB MO TOJYyYECHUIO W COOUpPAHUIO
ra3oo0pa3HpIX BEMIECTB (BOMOPOJAa ¥ KHUCJIOPOJAA), MPHUTOTOBICHHUIO
pacTBOPOB C ONPEAECTEHHOM MACcCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA,
IUIAaHUPOBATh M NPOBOAUTH  XUMHUYECKHME  SKCHEPUMEHTHI IO
pacIio3HaBaHUIO PACTBOPOB LIEIOUEH U KUCIOT C MTOMOIIBIO UHIUKATOPOB
(maxkmyc, peHondTanenH, METUIIOPAHXK U APYyTHE).

K xonIty oOydenus B 9 kiacce npeIMETHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00YHaIOUIUXCSl YMEHHUIN:

pPacKpbhIBaTh CMBICII OCHOBHBIX XHMMHYECKUX TMOHATUNA: XUMUYECKUN
AJIEMEHT, aTOM, MOJIEKyJla, WMOH, KaTHOH, aHWOH, MPOCTOE BEIECTBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPHUIIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peaKius, XUMUYECKasl CBSI3b, TEIJIOBOU A ekt
peakuuu, MOJib, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOIUTHYECKAsT HUCCOLMAIUS, PEaKIMd HOHHOTO
oOMeHa, KaTaiM3aTop, XHMHYECKOE paBHOBECHE, OOpaTuMble U



HEOOpaTUMBIE PEaKIUH, OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEaKIUH,
OKUCJIUTENb,  BOCCTAHOBUTENb, OKHUCIEHWE M  BOCCTAHOBJICHUE,
aIIoTponus, aM(pOTEepPHOCTh, XUMHUYECKas CBS3b (KOBAJICHTHAs, MOHHAS,
METaJJIMYECKasi), KpUCTAIUIMYECKasi pemérka, KOppo3us METaJlIoB,
CIUIaBbl, CKOPOCTb XHUMHYECKOW PEaKUUH, NPENEIbHO JOIyCTHUMas
xoHuenTpauus [1JIK Bemecrsa;

WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHMUYECKUX THOHATHH U
IIPUMEHSATH ITU MOHATHS IIPUA ONIMCAHUU BELIECTB U UX MPEBPALICHUN;
UCIOJIB30BaTh XUMMUYECKYI0 CHUMBOJIMKY JUIsl COCTaBieHHUS (opMyil
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIINA;

ONPEJENATh BAJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIIEMEHTOB B
COEIMHEHMSX pa3JIMYHOTO COCTaBa, NPUHAMIECKHOCTb BELIECTB K
onpeAeNéHHOMY KJIacCy COEIUMHEHUH Mo (opMysiaM, BHJ XUMHUYECKOU
CBA3M (KOBaJE€HTHAas, HOHHAs, METAJUIMYECKas) B HEOPraHWYECKUX
COEIMHEHUSX, 3apsi/l HOHA 10 XUMHYECKOH (QopMmysie, XapakTep Cpelabl B
BOJHBIX PAaCTBOPAaxX HEOPraHWYECKUX COEAMHEHHM, THI KPUCTAILINYECKON
PELIETKA KOHKPETHOI'O BEILECTBA;

packpsiBath cMmbIica [lepuonmueckoro 3akona JI. WM. MenpneneeBa u
JEMOHCTPUPOBATh €ro IIOHUMAaHHE: OIMCHIBaTh U XapaKTEPU30BaTh
Tabnuunyo Gopmy lleproanueckoil cucTeMbl XMMHYECKHX 3JIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHasg moArpymmna (A-rpynma)» H «mododHas
noarpynna (b-rpynma)», mansle u Oonbliue NEPUOJBI, COOTHOCHUTH
0003Ha4YeHUs, KOTOpbIE MMEIOTCS B NEPUOAMYECKON Tabmuue, cC
YUCJIIOBBIMM  XapAaKTEPUCTUKAMH  CTPOCHUS  aTOMOB  XMMHYECKUX
3JIIEMEHTOB (COCTaB M 3apsii sapa, oOIee YHCIO JJIEKTPOHOB U
pacmpezieieHue HMX 10 D3JEKTPOHHBIM CIOSIM), OOBSACHATH OOIIHe
3aKOHOMEPHOCTH B U3MEHEHMM CBOWCTB DJIEMEHTOB M UX COCIUHEHUMN B
Ipesesax MajlblX IIEPUOJOB U INIABHBIX NOATPYIII ¢ YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XMMHUUYECKUE 3JIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMUYECKHE peakuud (0 YMCIy U COCTaBy YYACTBYIOLIUMX B pPEAKLIUU
BEIIECTB, N0 TEIUIOBOMY 3(P(EKTy, O U3MEHEHUIO CTEIEHEW OKUCIIEHUS
XUMHUYECKHX 3JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME WU CHCHNUPUICCKUE XHUMHUYCCKUE
CBOMCTBAa IMPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKIas ONUCAHUE
IPUMEPAMHU MOJIEKYJISIPHBIX M HMOHHBIX YPaBHEHHMH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKLUH;

COCTABJISITh YPAaBHEHHUs DJIEKTPOJUTUYECKOM JAMCCOLMALMM  KHUCIIOT,
LIEJI0YEH U COJIEH, TTOJTHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMM NOHHOTO



oOMeHa, ypaBHEHHUS peEaKlWii, TMOATBEPKIAIINX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEXK/Ty BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIIBHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJICTBOM COCTABJICHHS 3JIEKTPOHHOTO OajlaHCa ATUX PEaKIIMA;
POTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HUX CTPOECHUS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPAIIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYKCIIATh OTHOCHUTEJIbHYIO MOJIEKYJISPHYIO W  MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »J3JIeMEeHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

coOmolaTh  MpaBWiia  TMOJB30BAHMS ~ XUMHYECKOM  TOCYI0M U
7a00paTOpHBIM  00OpPYIOBAaHMEM, a TaKXKe IMpaBuUiia OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIUSMH 110 BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OTBITOB MO0 TOJYYEHUIO W COOUpPAHUIO
ra3000pa3HbBIX BEMIECTB (aAMMHAaKa U yTICKUCIIOTO Ta3a);

NPOBOJUTh  PEAKIMH, TOJATBEPIKIAIONINE  KAauyeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEILECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOpUI-, OpOMU-,
uoaua-, kKapObonar-, ¢ocdar-, cwiMkar-, Ccyiabhar-, THIPOKCUJI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HWOHBI W3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPAX HEOPTAHMYECKUX BEIIECTB;

IPUMEHSTh OCHOBHBIE ONEpPAllUd MBICTUTENbHON JI€ATEIbHOCTH — aHAIH3
U CHHTE3, CpaBHEHHE, O0O0OOIIeHUE, CHUCTEeMATHU3alUI0, BBISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — MJI1 WM3Y4YEHHUs CBOWCTB BEIIECTB U
XUMUYECKAX pEaKlUid, €CTeCTBEHHO-HAyYHbIE METOJIbl TIO3HAHUS —
HaOJIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, JKCIEPUMEHT (peajbHbId U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
Kosun4yecTBo 4acos
Ne HaumenoBaHue pa3iesioB u JJekTpoHHbIE (U(POBHIE)
KoHTpoJbHBbIE IpakTHyeckune
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE PeCypChl
padoTsbI padoThI
Pa3nea 1. [leppoHayaibHble XUMHYECKHE NOHATHS
XuMusi — BakHast 00J1acTh
11 €CTECTBO3HAHUS U 5 ) bubmuoreka [JOK
MPAKTUYECKOU €SI TETBHOCTH https://m.edsoo.ru/7f41837¢
YyeJoBeKa
12 BerectBa 1 xuMu4eckue 15 | bu6mmoreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20
Pa3zgen 2. BaxHeiilue npeacTaBuTeId HEOPraHU4eCKUX BelecTB
21 Boznyx. Kucnopoa. Ilonstue 6 bubnuoreka [IOK
00 okcHmax https://m.edsoo.ru/7f41837¢
’9 Bonopoa.llonsitue o kucnorax 2 1 bu6mmoreka [IOK
U COJSAX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 06 5 | 1 bu6mmoreka [IOK
OCHOBaHHUSIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIC KIIACCHI 1 | 1 bu6mmoreka [IOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢c
Hroro no pazgeny 30

Pa3pnen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumuiyeckux 3jaeMeHToB /I. . MenaesneeBa. CTpoeHne aToMOB.
XuMnueckas cBsizb. OKHCJIANTETbHO-BOCCTAHOBHUTEIbHbIE PeAKIIUN




[lepronnueckuii 3aK0H U
Ilepuoanueckas cucrema

bu6mmoreka [IOK

31 XUMHYECKHX dJ1eMeHTOoB [[. 1. ! https://m.edsoo.ru/7f41837¢c
MengeneeBa. CTpoeHue aTroma
X .
- OI/IMI/I‘-ICCKaH CBS3b . Bu6miorexa LOK
’ KHCTHTEIBHO- https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIE PEAKIIHH
bu6mmoreka [IOK
Hroro no paseny 15 https://m.edsoo.ru/7f41837¢
P 3 bubmunorexa [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOIT'PAMME




9 KJIACC

KosnyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM unppoBbIe
Ne n/m P Konrpoabnsie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchbl
Pa3zgea 1. BeniecTBO M XUMHYeECKHE PeaKIUun
11 [ToBTOpenue u yriybiaeHne 3HaHUHA 5 1 bubmuoreka [IOK
' OCHOBHBIX pa3/IeoB Kypca § Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnorexka HOK
) peakiuit https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAsT JUCCOLMALIUS. g 1 | bubmmoreka [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3gen 2. HeMeTaJJILI M UX CO€IHUHEHUS
21 OO01mas XxapakTepuCTHKa XUMUIECKIX 4 1 bubmmoreka [JOK
' snemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas XxapakTepuCcTHKa XUMUYECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [TOK
' PYHIEL -€P hitps://m.eds00.ru/7f41a636
COCTMHEHUS
OO61mas xapakTepuCcTHKa XUMUYECKUX
2.3 anemMeHToB VA-rpynmsl. A3zot, hpochop u ux 7 1 bubmorexa HOK
' PYTHIEL. ’ p https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0mmas XxapakTepuCcTHKa XUMUIECKIX
24 anemeHToB [VA-rpynnsl. Yrinepoa u 8 1 2 buommorexa LOK
. o PYIHEL pol https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSAMHEHUS
Hroro no pazneny 25




Pa3zgen 3. MeTaJibl M UX COCIUHEHU S

bu6mmoreka [IOK
A i 4
3 Obmpae cBoficTBa MeTaNIOB https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
2 B 1
3 aXHEeUIe MeTaJlIbl U UX COSIUHCHUS 6 hitps://m.cdsoo.ru/7f41a636
Hroro no pazneny 20
Pasznen 4. Xumus u OKpyskamomas cpeaa
4.1 BemtecTBa 1 MaTepualinl B )KU3HH YeJIOBEKa 3 bubmorexa LOK
’ B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 bubmorexa HOK
P p https:/m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68







HOYPOYHOE IINTAHUPOBAHMUE

8 KIIACC
KosnyecTBO 4yacoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoxka Koutpoabnbie IIpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

| [Ipenmer xumuu. Pojap XuMuu B KU3HU 1 but6mmoreka [JOK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c

2 ITonsTHE O METOAAX MO3HAHHUS B XUMHH 1 bubmmorexa [IOK

a https://m.edsoo.ru/ff0d227¢
[TpakTrueckas padota Ne 1 «IIpaBuia paboThl
3 B 1a00paTOPUH U NPUEMEI 00paILEHUS C 1 bubmmorexa [IOK
patop p patll hitps://m.edsoo.ru/fl0d23dc
J1a00paTOPHBIM 000PYIOBAHUEM)

4 UYuctele BemiecTBa U cMecu. CriocoOsl | bubnmoreka [JOK
pazzaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2 «Pa3nenenue

5 cMmecelt (Ha mpuMepe OYUCTKY TOBAPEHHOM 1 Brbmrorexa LIOK

p p P https://m.edsoo.ru/ff0d28c8
COJIN)»
but6mmoreka [JOK
6 A 1
TOMBLH MOJICKYIIBT https://m.edsoo.ru/ff0d2a6¢

. XUMHUYECKUE IIEMEHTBI. 3HAKH (CUMBOJIBI) ) bubnuoreka [JOK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThle U CIIOXKHBIE BEILECTBA 1 bubmmorexa [IOK

p = https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYIIIPHOE VUCHUE 1 bubmmorexa [IOK

yp v https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. 1 bubmmoreka [JOK




Xumuueckast popmyina. BareHTHOCTh aTOMOB
XUMHYECKHUX DJIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OtHOCUTENbHAA aTOMHAas Macca.

but6mmoreka [JOK

11
OTHocuTeNnbHASI MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBast 1011 XUMHYECKOTO dJIEMEHTA B bubmuoreka [IOK
COCIMHCHHUH https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemectBa. Mosnb. Monsipras bubmmoreka [JOK
macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMHUYECKUE SIBIICHUS. bubnuoreka [JOK
XuMHueckas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycrnoBusl MPOTEKAHUS bubnmoreka [JOK
XUMHYECKUX PEaAKIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnmoreka [JOK
XUMHYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Beruucnenus koau4uecTBa, MacChl BEIIECTBA MO bubnuoreka [JOK
YPAaBHEHUAM XUMHWUYECKUX PEaKLUil https://m.edsoo.ru/ff0d5708
Knaccudukamms XxuMHu4ecKux peakiui
18 (coe I/IHq;HI/ISIH A3JI0KCHHSI 33156 ;{Hﬂ bubmorexa [IOK
A P > SAMCLICHILL https://m.edsoo.ru/f0d3f34
oOMeHa)
M. B. JIOMOHOCOB — y4€HBIN-
19 sHnuKiIoneauct. O6o0eHne bubmorexa [JOK
H AT Hj https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aIus 3HAHUI
20 Konrtponsnas padora Nel no reme «BemiectBa bu6nuorexa [IOK
U XUMHAYECKUE PEAKLINN» https://m.edsoo.ru/ff0d4290
Bo3s — cMech ra3oB. CocTaB BO3ayXa.
21 KI/IC?‘I}(I;XO — DJIEMEHT U MPOCTOE Beﬂy;(CTBO Bubmorexa HOK
poX P HHECTEO- https://m.edsoo.ru/f0d448e
O30H
22 dOu3nvecKknue U XUMUYECKHE CBOMCTBA but6mmoreka [JOK




KHCII0po/ia (peakliMi OKUCIIEHUSI, TOPEHHUE).
[Tonsarme 00 okcumax

https://m.edsoo.ru/ff0d4614

CriocoObI osTyueHHst KHCI0poa B

but6mmoreka [JOK

23 0 .
N1abOpATOPHHI H NPOMBIIIICHIOCTH https://m.edsoo.ru/ff0d497a
IIpumeHeHne kucnopoaa
TemnnoBoit 3P pekT XUMUIECKOHN peaKInu,
24 MOHSATHE O TEPMOXUMHUYECKOM YPaBHEHUH Bubmorexa HOK
P P ' https://m.edsoo.ru/fR0d4790
9K30- ¥ SHJOTEPMHUYECKHUX PEAKIIHSIX
TommmBo (HedTh, yroap U MeTaH).
25 3ar ;{3Heéneq1;03 . a, CIIOCOOBI zzro bubmorexa [IOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEAOTBPAIICHHUS
[TpakTuyeckas pabora Ne 3 o Teme
26 «ITonydenue u coOupanue Kuciopoaa bubmorexa [IOK
1 o P posa, https://m.edsoo.ru/ff0d4ac2
M3y4EeHHUE €ro CBOHMCTBY
7 Boxopon — 351eMeHT U IpoCTOe BEILECTBO. bu6nuoreka [IOK
Haxoxnenue B mpupone https://m.edsoo.ru/ff0d4dd0
)3 dOu3nvecKknue U XUMUYECKHE CBOMCTBA bubnuoreka [JOK
Bosiopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuoreka [IOK
29 IT
OIPITHE O KUCIOTAX 1 COIAX https://m.edsoo.ru/ff0d50d2
30 CrniocoOsl MostydeHus BoAOpoa B bubnmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
[IpakTruyeckas padora Ne 4 o Teme
31 «[TonydeHne u coOMpaHUe BOIOPOIA bubmorexa [JOK
- o P AOPOAR, https://m.edsoo.ru/ff0d4{42
M3y4EeHHUE €ro CBOHMCTBY
. bubnmoreka [JOK
32 M i 00 .3 A
OIPHEIM OOBEM rason. JAKOH ABOranpo https://m.edsoo.ru/ff0d542e
33 Brruncnenus o0pEMa, KOTMYECTBa BEIIECTBA bubmmoreka [JOK




ras3a 1o ero u3BeCTHOMY KOJIHUYECTBY
BEIIIECTBA W 00BEMY

https://m.edsoo.ru/ff0d55a0

Brruncnenus 006EMOB ra30B M0 ypaBHEHUIO

but6mmoreka [JOK

34 eaK a OCHOBE 3aKOHa 00bE
peakiun Hv HOB i DEMHBIX https://m.edsoo.ru/ff0d5708
OTHOILICHUH Ira30B
35 du3znueckue U XUMUUECKHE CBOMCTBA BOJbI bubmotera [JOK
s https://m.edsoo.ru/ff0d587a
but6mmoreka [JOK
36 Cocra ocHoBanuii. [1o e 00 KaTopa
TaB OCHOBARHH T HHARATOpax https://m.edsoo.ru/ff0d59¢2
Bopa xak pactBoputens. HackieHasie u
37 HEHACHI :HHHe paCTBO bl. MaccoBas gois buomorera [JOK
H P PPl A https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOpE
[TpakTrueckas padota Ne 5 mo reme
38 «IIpuroropieHue paCTBOPOB C OIPEACIEHHOMN buomorera [JOK
p . . P p peAl https://m.edsoo.ru/ff0dSeba
MacCOBOM J0Jiel paCTBOPEHHOTO BEIIECTBA
19 KonTponbnas padora No2 no teme bubmmoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcunpl: cocTaB, KiacCUpUKALINS, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyyenue u XMMHUYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX Bubmrorexa LIOK
: P https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHuUs: cOCTaB, KJIacCH(pUKAIIHS, bubnuoreka [JOK
HOMEHKJAaTypa https://m.edsoo.ru/ff0d67ca
43 IlonydyeHne u XUMHYECKUE CBOKCTBA Bubmuotexa [JOK
OCHOBaHMUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarus, but6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0dfee2




bubmuoreka [IOK

45 [TonydyeHue 1 XuMHYECKHUE CBOMCTBA KUCIIOT hitps://m.cdsoo.ru/f0dfec?
46 Conu (cpenHue): HOMEHKIATypa, COCOObI bubnmorexa [JOK
MOJyYEeHUS, XAMUUECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuyeckas pabora Ne 6. Pemenue
47 AKCHEPUMEHTAIIbHBIX 3a]1a4 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COETUHEHUN)
43 I'enernueckas cBsi3p MEKY KilacCaMu bu6nuorexa [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
N but6mmoreka [JOK
49 O06o001IeHre U cucTeMaTU3alus 3HaHUH https://m.edsoo.ru/00ad9ch?
50 Kontponbras padota Ne3 o teme "OCHOBHBIE bu6nuorexa [JOK
KJIaCChl HEOPTaHUYECKUX COCTUHEHUI" https://m.edsoo.ru/00ad9¢ela
[lepBbie NOMBITKY KJIACCUPUKALTUU
51 XMMHYECKHUX 3J1eMeHTOB. [loHsiTHE O Tpymnmax bubmorexa [IOK
https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
Ilepnonnueckuit 3axoH u Ilepuoanueckas
52 cucTeMa XUMUYeCKux aemMeHToB /1. U. bubmorexa [JOK
https://m.edsoo.ru/00ada52c
Meunpeneena
53 IIepuonsl, rpymisl, MOATPYIIIILI bubmorexa [JOK
https://m.edsoo.ru/00ada52c
54 Crpoenue atromoB. COCTaB aTOMHBIX sIZIEp. bubnmoreka [JOK
H3oTtomnst https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 00010YeK aTOMOB
55 aneMeHToB llepuoanyeckoii cucremst /1. U. bubmmorexa [IOK
https://m.edsoo.ru/00adabbc
MenneneeBa
56 XapakTeprUCTHKAa XUMHUYECKOT0 3JIEMEHTA 10 bubnuoreka [JOK




ero nosioxkeHuto B Ilepuoguueckoit cucreme
. . MenneneeBa

https://m.edsoo.ru/00ada824

3nauenue [lepuoguueckoro 3akoHa s

but6mmoreka [JOK

57 a3BUTHS HAyKU U IpakTtuku. . .
f\)/[eH;[eneeB y—K YQéHzIﬁ, ne;[ar{)[r U TPaXIaHUH A Wi LT
DIIEKTPOOTPHULIATENHLHOCTH AaTOMOB
58 XUMHUYECKUX AJIeMEeHTOB/ Beepoccuiickas Bubmrorexa LIOK
HpOBepoHHas paGoTa https://m.edsoo.ru/00adaab8
but6mmoreka [JOK
>9 Howwast xumiieckas czb https://m.edsocE.Iru/OOadac34
60 KoBaneHTHas nossipHasi XUMHUYECKasi CBA3b bubmmorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenossipHasi XUMUYECKasi CBA3b bubmmorexa LIOK
https://m.edsoo.ru/00adaab9
bubmuoreka [IOK
62 Crene, oKHeeHiA https://m.edsoc])_.[ru/OOadae28
63 OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN buomrorexa LIOK
https://m.eds00.ru/00adb076
64 OKHCIUTEIN U BOCCTAaHOBUTEIIN bubmorexa LOK
https://m.edso0.ru/00adb076
65 KonTponbnas pabora Ne4 o teme «CtpoeHue bubnmoreka [JOK
aroMa. XUMHUYECKas CBSI3bY https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O6001IeHNE U bu6nuorexa [IOK
CHCTeMaTHu3alus 3HaHu! https://m.edsoo.ru/00adb33c
67 PeseprubIil ypok. O6001eHIE 1 bu6nuoreka [JOK
cUCcTeEMaTH3allus 3HaHUH https://m.edsoo.ru/00ad9cb2
68 PezepBHblit ypok. O6001IeHNE U Bubmuotexa [JOK

cUCcTeEMaTH3allus 3HaHUH

https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KosnyecTBO 4yacoB DJIeKTPOHHbBIE
Ne Hara uudgposbie
Tema ypoka Konrpoabnsie IIpakruueckue
n/n Bcero u3yuyeHusi oOpa3oBaTesibHbIE
padoTsbI padoThbI
pecypcbl
[lepuoanueckuii 3aK0OH.
| Ilepuoanueckas cucrema 1 bu6nuorexa [JOK
XUMHUYECKUX 3JieMeHTOB [[. 1. https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHHUH
2 CBOMCTB XMMHUYECKHX AJIEMEHTOB 1 bubamorexa [TOK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB
3 Knaccugukanus 1 HOMEHKIATypa | bubmuotexa [JOK
HEOPTaHWYECKNX BEILIECTB https://m.edsoo.ru/00adb7e2
4 Buibl XUMUYECKON CBSI3U U TUIIBI ] bubmuoreka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme
5 «IloBTOpenue u yriay0OaeHue 3HaHUI 1 1
OCHOBHBIX pa3ZesioB Kypca 8 Kiacca»
6 Knaccudukammst xumuaeckux | bubnuorexa [JOK
peaKIH MO pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
IIoHsATHE O CKOPOCTH XUMUYECKON
7 eakquu. IIoHsATHE O TOMOT€HHBIX U 1 Bubmorexa LOK
p ' https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIMIX
[TonsiTe 0 XUMUYECKOM PaBHOBECHU.
but6mmorekxa [JOK
8 @DakTOpPBI, BIUAIOIIKNE HA CKOPOCTh 1

XUMHUYECKOM PCaKA U MOJIOKCHUC

https://m.edsoo.ru/00adc28¢c




XUMHUYCCKOI'0 paBHOBECCHUSA

OKHUCIINTEIIFHO-BOCCTAHOBUTEIIHLHEIC

but6mmorekxa [JOK

9
peakiuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPOIUTHUECKON
10 I/IC(I:)O na I/H:p CubHBIE U ci1a0bIe buGnnorexa LIOK
A HHATHH. https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HonHrle ypaBHEHUS peakIIni buGnuorexa LIOK
yp peaKtt https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHHUH B CBETE IIPEICTABICHUN buGnnorexa LIOK
P UH https://m.edsoo.ru/00add5d8
00 2JIEKTPOIUTUYECKON JUCCOIHAITIT
XUMHUYECKHE CBOMCTBA COJIEU B CBETE
13 PEICTABIEHUNA 00 Bubmorexa LOK
peal . https://m.edsoo.ru/00add8b2
AJIEKTPOJIUTUUECKON JUCCOIHAITIT
14 IlousTue o runponuse coien buGnnorexa LIOK
AP https://m.edsoo.ru/00add9d4
15 O06o01IeHre U cCUCTEeMaTH3aIus bubnuoreka [JOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTrueckas pabota Ne 1.
16 «Pertrenne DKCIIEPUMEHTAITLHBIX bubnnorexa LIOK
p https://m.edsoo.ru/00addbfa
3a1auy
Kontponbnas padota No2 o teme
17 «INEKTPOIUTHYECKAST TUCCOINAIINS buGnuorexa LIOK
P A THATH. https://m.edsoo.ru/00addec0
XHUMHYECKUE PEAKIIUU B PACTBOPAX)
OO011ast XapakKTEPUCTUKA TAJIOTE€HOB.
18 XI/III:/III/I‘IGCKI:/IC CBEP”ICTBa Ha IIpUMeEpE buGnuorexa LIOK
p P https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopoa. ConsiHast KUCIIOTa, Bbubmuotexa [JOK




XAMHYECKHUE CBOMCTBA, MOJyYEHUE,

https://m.edsoo.ru/00ade104

pUMEHEHHE
[IpaxTuueckas padora Ne 2 o reme
20 «lTonyueHnne COJIAHON KUCIOTHI bubamorexa [TOK
e .. . ’ https://m.edsoo.ru/00ade348
U3y4eHue e€ CBOMCTB»
Boruncnenus o ypaBHeHUAM
21 XUMHUYECKUX PEAKIINN, €CIIN OOUH U3 bubnnorexa LOK
p ’ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
” OO61mas xapakTepuCTHKA 3JIEMEHTOB bubnmoreka [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AmnoTponHbie MOIU(DUKAIIMH CEPHI.
3 Haxoxnenue cepsl U €€ coenMHEHN bubmuotexa [JOK
B MpUPOJIe. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj, CTpoeHue, bu6muorexa [JOK
buznyecKrue 1 XUMUIECKIE CBONCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHas KUCIIOTa,
25 bu3HYecKre U XUMUYECKUE CBOMCTBA Bubmorexa HOK
’ https://m.edsoo.ru/00adea28
PUMEHEHUE
XUMHYECKUE peaKllni, JexkKallue B
OCHOBE IIPOMBIIIIEHHOTO CI0co0a
%6 MOJTYYEHUSI CEPHOM KUCIIOTHI. bu6muorexa [JOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPYKaroIIEeH Cpeibl COEAUHEHUSIMU
cepbl
7 Brruucnenue maccoBoil 101U BbIXOJA bubmmoreka [JOK
MPOJIYKTa PEAKIINHT https://m.edsoo.ru/00adec8a
28 OO01mas XxapakTepuCTHKA dJIEMEHTOB bubmmoreka [JOK




VA-rpynmnsl. A30T, paclipocTpaHeHHE
B Ipupoie, Gu3nvecKue u
XUMUYECKHUE CBOKCTBA

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

AMMHaK, ero pu3nvecKue u

29 XAMHUYECKHE CBOMCTBA, MOJIYYEHUE U bubmorexa [IOK
> HOIYH https://m.edso0.ru/00adf004
MIPUMEHEHUE
[TpakTrueckas padota Ne 3 o Teme
30 «ITonyuenne ammuaka, U3y4eHUe ero bubamorexa [TOK
. v » 15YH https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3OTHas KUCI0Ta, €€ hu3nueckue u bubmmoreka [JOK
XUMUYECKHUE CBOKCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHue HUTPATOB U COJIEH
aMMOHHUS B KaUeCTBE MUHEPATIbHBIX

32 oOpeHuil. XuMuyeckoe bubmmorexa HOK
yAobp ) . https://m.edsoo.ru/00adf518
3arpsisHEHNE OKpYXKaroUeil cpeabl
COEIMHEHUSIMU a30Ta
®ocdop. Oxcua pochopa (V) u

33 (1)00(%)0 pHa;I Kncn(fTa q)(bprl)zn(qe)cxne u bubmorexa [IOK

P . https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBONCTBA, MOITyYeHHE
Hcnons3oBanue pochatos B

34 KaueCTBE MHHEPAIBHBIX YI0OpEHUH. bubnmoreka [JOK
3arpsi3HEHUE TPUPOTHON CPEbI https://m.edsoo.ru/00adfc20
dbocdaramu
Yraepon, pacnpocTpaHeHUE B

35 pu I())I[e gusnlzlec;;e A XUMHYECKUE bubmmorexa [IOK

P P ’ https://m.edsoo.ru/00adfd9c
CBOMCTBa
16 Oxkcuapl yriaeposaa, ux Gpu3ndeckue u bu6muorexa [JOK

XUMHUYECKUE CBOVCTBA.

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




DKosoruyeckue npoodIemsl,
CBsI3aHHBIE ¢ OkcuaoM yrieposa (IV)

37 VYronpHas KUCIIOTa U €€ COTu bubmorexa HOK
https://m.edso0.ru/00ae006¢c
[IpaxTuueckas padora Ne 4 o reme

18 "ITosrydyeHune yrieKucioro rasa. Bubmuotexa [JOK
KauecTBenHnas peakiusi Ha KapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHauabHbBIE MTOHATHUS 00
39 OpraHNYECKUX BEIECTBAX KaK O bubmmorexa [IOK
p https://m.edsoo.ru/00ac054¢
COCIMHEHUSIX YIiiepoaa
40 KpeMmunii u ero coefuHeHnA bubmmorexa [IOK
P https://m.edsoo.ru/00ac080a
[IpakTuueckas padora Ne 5. Perenue

41 AKCIIEPUMEHTAIBHBIX 33J1a4 110 TEME bu6nuorexa [JOK
«BaxHeine HeMeTaIbl U UX https://m.edsoo.ru/00ac0bf2
COCTUHEHHUS»

Kontponbnas padota Ne3 no teme
N but6mmorekxa [JOK
42 «BaxHeie HeMeTaIbl U UX
https://m.edsoo.ru/00aec0e18
COCTUHEHUS»
OO0m1as XxapaKTepUCTUKA XUMHIECKUX
3JIEMEHTOB — METAJLIOB.

43 Merannuueckas CBsI3b U bubmuoreka [JOK
MeTaJllIn4YeCcKasl KpUCTalInyecKas https://m.edsoo.ru/00ae103e
pemérka. PU3n4YecKue CBOMCTBA
METaJIJIOB
XUMHUYECKUE CBOMCTBA METAJLIIOB.

. but6mmorekxa [JOK

44 DIIEKTPOXUMUYECKUH P

HaIPsHKEHUN METaJlIOB

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




O61me crnocoObl MoTy4eHust
MeTtauioB. CruiaBel. BeluncieHus mo

45 aBHEHUIM XUMHUYECKUX PEAKIINN buGnnorexa LIOK
yp PeaKtuy, https://m.edsoo.ru/00ael 156
€CJIM OJTMH W3 PEareHTOB COJCPIKUT
pUMeCcH
46 IToHsITHE O KOPPO3UH METAJIIIOB bubmorexa LOK
pp https://m.edsoo.ru/00ae1278
but6mmorekxa [JOK
47
[Henounsie meraet https://m.edsoo.ru/00ae14b2
43 OKCHUIBI U TUAPOKCUBI HATPUS U bubnuorexa [JOK
KaJus https://m.edsoo.ru/00ae14b2
49 [IlenouHo3eMenbHBIC METAIIBI — bubmuoreka [IOK
KaJIbIIMA 1 Mardui https://m.edsoo.ru/00ael5e8
50 Baxneiinme coenuHEHNS KaJIbIUI Bubmorexa LOK
A H https://m.edsoo.ru/00ael5e8
51 O000I11IEHNE U CUCTEMATU3ALUS
3HAHUN
5 JKEcTkoCTh BOABI M CIIOCOOKI €& bubmuoreka [JOK
YCTpaHEHUS https://m.edsoo.ru/00ae1886
[IpaxTuueckas padora Ne 6 o reme
53 "XEcTKOCTH BOIBI 1 METOEI €€ bubmorexa LOK
" 8 A https://m.edsoo.ru/00aelaed
YCTpaHEHHSI
bubnuorexa [IOK
54 A 7
TEOMHEHH https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe CBOICTBA OKCHJIA U Bbubmuotexa [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
56 Kerneso bubmmoreka [JOK

https://m.edsoo.ru/00ae1d86




OKCI/IHBI, THUAPOKCUABI U COJIN KCIIC3a

bubnuorexa [IOK

> (IT) m »xene3a (III) https://m.edsoo.ru/00ae35e6
58 0606LEIeHHe U CHUCTeMAaTH3aIUS
3HAHUHA
[Tpaktuueckas padota Ne 7. Pemenue
59 SKCIIEPUMEHTAIBHBIX 3a]1a4 110 TEME bu6nuorexa [JOK
«BaxkHenme MeTaJlJIbl U UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Boruncnenus o ypaBHeHUAM
XUMHYECKHUX PEAKIIHii, eCIM OJUH U3
60 peareHTOB J1aH B H30BITKE WIIH bu6nuorexa [JOK
COJIEPXKUT pUMecH. Beruncienns https://m.edsoo.ru/00ae1750
MacCOBOH 0 BbIXOJA MPOAYKTa
peaxkiuu
61 O606HjeHHe A CUCTEMATU3ALMs
3HaHUHN
KonTtponsHast pabora Ne4 o reme
62 «BaxkHenme MeTaJlJIbl U UX
COETUHEHUS
63 BemectBa u matepuansl B bu6muorexa [JOK
TOBCETHEBHOM KM3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNE bu6muorexa [JOK
OKPYKAaIOIIe Cpeabl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B permennun bubnmoreka [JOK
9KOJIOTUYECKHX MPoOIeM https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O6001eHue u bu6nuorexa [IOK
crucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ae0dOa
67 PeseprubIit ypok. O6001IEeHNE 1 bubmuoreka [JOK




CUCTEMAaTHU3alus 3HAaHUU

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

68

PesepBubIit ypok. O6001IEHNE 1
crucTeMaTu3alus 3HaHUI

but6mmorekxa [JOK
https://m.edsoo.ru/00ad9cb2
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YUYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA
 Xwumms: 8- kmacc: 0a30BBIA  YpPOBEHBb: Yy4eOHUK; 5-€¢ u3IaHue,
nepepaboranHoe, 8 kinacc/ ['abpuensa O.C., Octpoymon W.I'., Cnaakos C.A.
AKIIMOHEpHOE 00111eCcTBO «3paTenbeTBO «IIpocsemieHue»
 Xumusa: 9-i kmacc: 0a30BBI  YpOBEHb: Y4YEOHUK; 5-¢ U3JaHUE,
nepepadboranHoe, 9 knacc/ I'abpuensa O.C., Octpoymon WN.I'., Cnaakos C.A.
Ax1mmonepHoe obuiectBo «M3narensctBo «lIpocBemienne»

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

Poccuiickast  anexkrponHas 1mkona(  POIIl); caiitr  u3nmarenbcTBa
[Ipocsemenue"KomruiekCHbIi o0pa3oBaTeNbHbIN npoaykT"' MoOuiabHOE
OnextponHoe OOpazoBanue";pedsovet.org;TeXHOIOTUYECKUE KapThl YPOKOB
1o y4eOHUKY

"

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETH
UHTEPHET

Poccwuiickas snextponnas mkona (POILI); MuTepaktuBHas oOpa3zoBarenbHas
miatdopma" Yuu.py"; Caiit uznarensctsa "[Ipocsemenne"; OOpa3zoBarenpHas
mwiarpopma " OTkpeiTas Imkona';calT s yuurtens' Buaeoypoku.Het";
[udporoit oOpazoBaTenbHbIN pecype 1y mkoa " AKmacc"



