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MNOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XMMHM Ha YpPOBHE OCHOBHOrO 001Iero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOCHHUS OCHOBHOMU
00pa3oBaTebHOM MPOrpaMMbl OCHOBHOTO O0IIIETO 00pa30BaHMsl, MPECTABICHHBIX
B ®I'OC OO0, a Takxke Ha oOcHOBe denaepalbHON paboyeil TporpaMmbl
BOCITUTAHUS U C YYETOM KOHLEMIIUU MPEnoaBaHus Y4eOHOro mpeaMeTa « XUMHUs»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo xuMuu Aa€T TpENCTaBICHUWE O IENAX, OOIIel CTpaTteruu
oOy4yeHHsi, BOCIUTAHUS W Pa3BUTHSI OOYYAOIIMXCS CPEACTBAMU Y4eOHOTO
npeaMera, YCTaHaBJIMBAECT 00s13aTEIbHOE MPEIMETHOE coAepKaHue,
NpeayCMaTPUBAET PACIPENEIECHUE €ro IO KiaccaM M CTPYKTYPUPOBAaHHE IO
pa3ienaM M TeMaM MPOrpamMMbl MO XUMHH, ONPENENSIET KOJIUYECTBEHHBIE H
KaueCTBEHHbIEC XapaKTepUCTUKU COJIepKaHMs, PEKOMEHIYEMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C Y4€TOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO Tporecca, BO3PACTHBIX
O0COOCHHOCTEH  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMeTa s
peanuzainuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOUM 00pa3oBaTesIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TaKKe TPeOOBaHMM K
pe3ynbrataMm oOy4eHHUs XUMUW Ha YPOBHE IeJIeH U3yUeHHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IIO3HABATEJIbHOU JEATEIHOCTU OOYYalolIerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMUSI.

3HaHWE XHMHHM CIY)KUT OCHOBOW [JIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
o0OydJaromierocs, ero MmpeaCcTaBICHUNH O MaTEPHAIILHOM €IWHCTBE MHpPA, BAKHYIO
poJib WrparoT (GopMUPYEMbIC XHMHEH MPECTABICHUS O B3aWMOIIPEBPAIICHUIX
DHEPrUM M 00 HBOJIOLMHU BEHIECTB B MPUPOJE, O MyTAX PEHICHUS TrI00aibHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, SHEPreTUYECKOM,
MUIIEBOM M 9KOJIOTUUECKON O€30MacHOCTH, MPOOIIEM 3[paBOOXPaHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM Ui  CaMOpPa3BUTUS U
(dbopMHpOBaHUs KYJIbTYpPbI JIMYHOCTH, €€ 001IeH U PYHKIIMOHAIbHON TPaMOTHOCTH;

BHOCUT BKJIaJ, B (POPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmmxcsi, HABBIKOB HMX CAMOCTOSATEIHLHOW  ydueOHOW  JesTeIhbHOCTH,
OKCIIEPUMEHTAILHBIX W HCCIICIOBATEICKUX YMCHHM, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOM JESITENbHOCTH;

3HAKOMUT CO CHenu(UKON HAaydHOrO0 MBIIUICHHS, 3aKJaJblBA€T OCHOBBI
L[EJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOIBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
9TanoM B (POPMUPOBAHUY €CTECTBEHHO--HAYYHOW TPAMOTHOCTH 00YJarOITXCs;



crocoO0CTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHMSM, K IPUPO/IE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTHYECKOE
o0Opa3zoBaHue 00yJarOIIHUXCA.

JlaHHbIE HampaBjieHUsS B OOYYEHHUU XUMHH OOECIEYMBAIOTCS CIEIU(DUKOMN
COJCp)KaHUsl  y4yeOHOro  TpeaAMeTa, KOTOpPBIM  SIBISETCS  IEIaroru4ecKu
alalITHPOBAHHBIM OTpakKeHHEM 0a30BOM HAYKHU XMMUU Ha ONpEACIEHHOM 3Tare e
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIUMHUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHATUNW XHUMHH, OCHOB
HEOPraHUYE€CKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX TOHSTUN
OPraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMbI IO XUMHUU CPOPMUPOBAHA HA OCHOBE
CUCTEMHOTO mnojaxona Kk €€ m3ydeHuto. CoaepkaHUe CKIAAbIBAETCS U3 CUCTEMBI
MOHATHUM O XUMHUYECKOM 3JIEMEHTE M BEILIECTBE U CUCTEMbI ITOHATHI O XMMHUUYECKOM
peakiuu. OO0€ d3TH CHUCTEMBI CTPYKTYPHO OPTaHHM30BaHbI IO TPHUHIIUITY
MIOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX IPEIACTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMUYECKOMU CBSI3H;

— TPEACTaBICHUN 00 BIEKTPOIUTUYECKOW JIMCCOLMAIIMU BEILECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJTYYE€HHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEIBLHO OT OJTHOTO
YPOBHSI K JPYrOMY, BBINOJHSAS (PYHKIMH OOBICHEHUS U MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHSI U BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHHSI U MOJyYEHUS
V3y4aeMBbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHUHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
MPEJICTABICHUS O XMMUYECKOW COCTABJIAIONIECH HAYyYHON KapTUHBI MHUpPA B JIOTHKE
e€ CHUCTEeMHON NpPUPOJIbI, IIEHHOCTHOIO OTHOIIEHUS K HAay4YHOMY 3HaHUIO U
METOJaM TMO3HaHWs B Hayke. M3yueHue XUMUU OPOUCXOAUT C MPUBICYECHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpYyKaIOMUA MUDPY,
«buonorus. 5—7 knaccel» U «PuU3KKa. 7 KJIaccy.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POopMHpOBaHWE 3HAHUN OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUECKOU
JIEATEIIbHOCTH YE€JIOBEKAa M KaK OJHOIO0 U3 KOMIIOHEHTOB MHUPOBOU KYJBTYPHI.
3agaya y4eOHOro mpeaMera COCTOUT B (OPMUPOBAHUU CUCTEMbl XUMHUYECKHX
3HAHUNA — BaKHEUIMX (haKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKHUX TOJIOKECHHH,
JOCTYMHBIX O0O0OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKH, B



OpUOOIIEHUHM K HAyYHbIM METOJaM T[IO3HAaHWS TPU U3YYEHHUU BEIIECTB U
XUMHUYECKHUX PEaKIHii, B (OPMUPOBAHMH U PA3BUTUHU MO3HABATENIbHBIX YMEHHUH U
UX TPUMEHEHWH B Y4YeOHO-NIO3HABATENbHOM U  y4eOHO-HCCIEeI0BATEIbCKON
JESITEIIbHOCTH, OCBOCHHHM TPaBHJ OE€30MacHOr0 OOpalleHHsl C BEUIECTBAMHU B
TIOBCETHEBHOM JKM3HH.

[Tpu u3yyeHun XMMHUHU HA YPOBHE OCHOBHOT'O OOIEro 0Opa30BaHUSI BaKHOE
3Ha4YeHHE MPUOOPENN TaKUE LU, KaK:

— (GOopMHUpOBaHHE HWHTEUIEKTYaIbHO Pa3BUTONW JIMYHOCTH, TOTOBOM K
caM000pa30BaHNI0, COTPYJHUYECTBY, CaMOCTOATEIHLHOMY MPHUHSATHIO PELICHUH,
CIIOCOOHOM a/1anTUPOBATHCA K OBICTPO MEHSIOLIUMCS YCIOBHSIM KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOydaromuxcsi K CaMOCTOSATEIbHOM IM03HABATEIBHON EATEIbHOCTH, HAYYHBIM
METOJaM TO3HaHMs, (HOPMHUPYIOIIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMHUH,

— obecreueHne ycaoBUi, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00yUYaIOIUMUCS
OTbITa Pa3HOOOPA3HOW MAESITENHLHOCTH, TMO3HAHUA W CAMOIO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJIFOUYEBBIX KOMIIETEHIMH), MMEIOIUX YHUBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH;

— ¢opmupoBanne o00meld (YHKIIMOHATLHOM H  €CTeCTBEHHO-HAyYHOM
I'PaMOTHOCTH, B TOM UYHCJIE€ YMEHHHA OOBSICHATh U OLCHUBATH SIBICHUSA
OKpPY’KAIOIIeT0 MHpA, WUCIOJIb3YsS 3HAHMS U OIbIT, MOJYYCHHBIE MPU U3YYECHUU
XUMHH, TPUMEHSTh WX TPU PEUICHHMH MNpoOJeM B IOBCEIHEBHOM >KU3HH U
TPYZIOBOM JESATEIIBHOCTH;

— (QopmupoBaHue y OOydyarolmuxcs T'YMaHHUCTHYECKHMX OTHOIICHUH,
NOHMMAHUSA LEHHOCTH XUMHUYECKMX 3HAHUWA [UIsi BBIPAOOTKHM SKOJIOTMYECKU
IEJIeCO00Pa3HOTO TOBEACHUS B OBITY W TPYAOBOH JEATEIHHOCTH B IEISIX
COXPaHEHUS CBOETO 37I0POBbsI U OKPYXKAIOIICH MPUPOTHON CPEIIbI;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO H
CaMOBOCITUTAHUIO HAa OCHOBE YCBOCHHS OOIICUETIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TPOGMUIS M HANpPaBIEHHOCTH JAbHEHIIIETO
oOyJeHwus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HU3YYEHHS XHMHM Ha YPOBHE
OCHOBHOTO 00111er0o oOpazoBaHus, cocrabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIIO).



COJAEPXKXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KM3HU YETOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemiectBa. PU3WYECKHE CBOWCTBA BELIECTB. ATpPEraTHOE COCTOSIHHE
BeulecTB. [loHsATHE 0 MeTOax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zesnenus cMeceil.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE BJIeMEHTbl. CHUMBOJBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U Cl0KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMIOCTOSIHCTBA CoOCTaBa BewlecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcuUTENbHAS MOJIEKYJIsIpHAs Macca. MaccoBasi J0Jisi XUMHUYECKOTO 3JIEMEHTA B
COCJIUHEHUH.

KomnuectBo Bemectsa. Moib. MossipHas macca. B3aumocBsA3b KOJIMYECTBA,
MacChl W 4YHCJIAa CTPYKTYpPHBIX EIWUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCTMHEHUMN.

@u3N4eCcKUue U XMMUUYECKUE SBICHUS. XUMHUUECKasl peakuus U €€ MPU3HAKH.
3aKOH COXpaHEHHsS MAacChl BELIECTB. XMMHUYEeCKHe ypaBHeHMs. Knaccudukanus
XUMHUYECKUX PEAKIUH (COeTMHEHNS, Pa3I0KCHUSI, 3aMEIICHUS, OOMEHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamu oOpalleHus ¢ J1abopaTopHbIM 00OPYAOBAaHUEM, U3YUEHUE U OINHUCAHUE
bU3MYeCKuX CBOWCTB O0pa3llOB HEOPTAaHWYECKUX BEIIECTB, HAOJIOJICHUE
bus3ndeckux (MIaBJICHUE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIICHUE M KOHACHCAIUs BOJABI) U XUMHUYECKUX (TOpPEHHE CBEYM, MPOKAIUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE Mejla ¢ KUCJIOTON) SIBJICHUM, HAOII0/ICHUE U
ONHMCaHWE TPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakuuid (pas3sioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapwisi, pa3ioKeHHE THUAPOKCHIA
menu (II) npu HarpeBaHuu, B3auMoJIeUCTBUE kele3a ¢ pacTBopom coiu meau (1),
W3y4eHHE CIOCOOOB pa3jieieHUsi CMeced: ¢ MOMOIIbI0 MarHuta, GUIbTPOBaHUE,
BBITIApYBaHUE, JUCTUUIIMS, XpoMaTorpadusi, mpoBeIeHUEe OYUCTKU MTOBAPEHHON
coid, HaOJIOJEHWEe W  ONHUCAHWE  PEe3yJbTaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJEIIEM MOJIEKYII
(IIapOCTEPIKHEBBIX ).

Baxueime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucimopon — 351€eMEHT UM MPOCTOE
BemecTBO. HaxokneHuwe kucimopoga B TpUPOAE, (PU3MYECKHe U XUMHUYECKUE
cBorictBa (peakmuu rtopeHus). Oxcupapl. [Ipumenenuwe kucmopona. CrocoObI



MOJYYEHHs] KHUCIOpOJa B Jaboparopud U MOpoMbIIUIeHHOCTH. Kpyrosopot
Kucaoposa B mpupojie. O30H — alIoTpoIHas MOAU(UKALNS KHCIOPOa.

TernnoBoit 3¢(deKT XUMHUECKON peaklud, TePMOXUMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3JlyXa, YCUJIEHHE MAPHUKOBOIO 3(pekTa, pazpylieHue 030HOBOTO CIOSI.

Bonmopon — nsnmemeHT M mpocTtoe BemecTBo. Haxoxknenwe Bomopona B
npupoae, GU3MYECKUe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nonyyeHust. Kucmotel u comnu.

Monsipabiii 00bEM ra3oB. Pac4€Tsl Mo XUMUYECKUM YPaBHEHUSIM.

dusnueckue cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpEI
HaceimieHHble 1 HEHACBIICHHBIE PAacTBOPBI. PacTBOPHUMOCTH BEMIECTB B BOJE.
MaccoBasi 70Jisl BEIIECTBA B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJIbI. OCHOBaHUSI.
Ponp pacTtBOpOB B IpUpoOZe U B KU3HU 4esioBeKa. KpyroBopot BOABI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoA. OXpaHa M OUUCTKA MPUPOIAHBIX BOJI.

Knaccudukanus neopranmdeckux coemunennit. Oxcunpl. Knaccudbuxarus
OKCHUJIOB:  cojeoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HecosieoOpasyromue. Homenknarypa oxcugoB. Dusndyeckne ©W XUMHUYECKUC
cBOMCTBa OKCHUJIOB. [TomydyeHune okcuIoB.

OcHoBanus. Knaccudukauuss ocHOBaHHMM: IIENOYM W HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHuii. PU3MYECKHME U XUMUYECKUE CBOMCTBA
ocHoBaHuM. [losryuenne ocHOBaHMM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucinor. dusnyeckue u
XMMHYECKUE CBOWCTBA KUCHOT. Psanx akruBHoctM MmetaimoB H. H. bekerosa.
[TosryueHue KUCIoT.

Conu. HomeHnkiatypa coseil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenune cosen.

['eneTnyeckas CBI3b MEXKIY KJIaCCAMU HEOPTaHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumenm:

KaQ4ECTBEHHOE OIPEICICHUE COAECPKAHUSI KUCIOPOAA B BO3AYyXE, MMOJIYYEHHE,
coObupanue, pacmo3HaBaHWE M W3YYEHUE CBOWCTB KHCIOpOaa, HaOII0IeHNE
B3aHUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
IpeKpalieHusi TopeHus (moxapa), O3HaKOoMJIeHHe ¢ oOpa3llaMM OKCHJIOB U
ONHMCaHUE MX CBOMCTB, MOJy4yeHHE, COOMpaHUE, PpACIO3HABAHUE M H3y4YCHUE
CBOWCTB BOJIOpOJia (rOpeHue), B3auMojeicTBue Bojioposa ¢ okcuaoM meau (1)
(BO3MOXXHO HCIIOJIb30BAaHUE BUCOMATEPUAIIOB), HAOIIOACHUE O0Opa3IloB BEIIECTB
KOJIMYECTBOM |1 MOJb, HCCIIEOBAaHUE OCOOEHHOCTEM pacTBOPEHUS BEILECTB C
pa3JIMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMNPEICIEHHOU
MAacCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJIBI C METAIUIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAaHHE BHUJIEOMATEPHUAIIOB),



uccieqoBanue o0pa3lOB  HEOPraHWYECKUX BEIIECTB PA3JIMUHBIX  KJIACCOB,
HaOJIFOICHNE W3MEHEHUSI OKPACKM MHANKATOPOB B PACTBOPAX KHCIIOT W IEIIOYCH,
uzydeHue B3aumojenctBua okcuga meau (II) ¢ pacTBOpOM CEpHOWM KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEeaklUuil HEUTpaIM3aluM, IOJYyYCHUE HEPACTBOPUMBIX
OCHOBaHHM, BBITECHEHHE OJHOIO METAJIa JIPYTHMM K3 PAacTBOpa COJIM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMme «BaxHenmme Kiaaccbl HEOPraHUYECKUX
COEIUHEHUI.

IHepuoanueckuii 3axkoH u Ilepumognuyeckasi cucreMa XUMHYECKHUX
iemeHnToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOMBITKM KiIAacCU(PHUKAIMKA 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.
U. MenneneeBa. KopoTkomepuonnas W AJUHHONEPHOAHAS  (OPMBI
[Tepronnueckoit cucrembl xumuueckux anemMeHToB [{. . Menneneesa. Ilepuoas
u rpynmbl. DOU3NYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEpPOB NEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYeK aToMOB TepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[Tepuomnueckon cucremnl . WM. MenneneeBa. XapaKTepUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro noJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUS pPAJANyca aTOMOB XHMHYECKHX 3SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB I10 IPYNIIAM U IIEPUOJIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoi CUCTEMbl XUMHUECKUX
AJIEMEHTOB I Pa3BUTUsS Hayku W mnpaktuku. [l. M. MenneneeB — y4€HbIM U
IPAKIaHUH.

Xumuyeckass cBa3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBA3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenb  okucneHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Iponiecchl OKUCIIEHNS] U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

H3ydeHue oOpas3lloB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBHUE
TUJIPOKCUAA LIMHKA C PACTBOPAMM KHUCIOT W WIEJIOYEH, IMPOBEACHUE OMBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEAKUUN
(ropeHue, peakliiy pa3oKeHHsl, COSUHEHU).

Mescnpeomemmnbnie ceasu



Peanu3zanust MeXOpeAMETHBIX CBSI3€M MpU KM3YyUYEHUM XUMHUU B 8 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCMOJIb30BaHME KaK OOIIMX €CTECTBEHHO--HAYUHBIX
MOHATUHN, TAK U MOHATHUM, SBIISIIOIINXCS CUCTEMHBIMU JJIS1 OTJACIBbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LINKJIA.

OO011e ecTeCTBEHHO--HAay4YHbIE TIOHSTHS: Hay4yHbIN (akT, TUnoTes3a, Teopus,
3aKOH, aHaiIW3, CHUHTE3, KiIacCuPUKalus, TIEPUOANIYHOCTh, HAOIIOACHHUE,
DKCHEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIbI, PAaAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00BbEM, arperaTHO€ COCTOSIHME BEILECTBA, Ia3, (pU3MyecKue BETUUYUHBI, €IUHUIIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE37bl, COHIIE.

buonorus: ¢orocunTes, qpixanue, 6unocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNIbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKas] peaKUMs

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWCTB
XUMUYECKUX DJJIEMEHTOB IMEPBBIX TPEX MEPUONOB, Kajus, Kalblusi M HX
COCOMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM 3IJIEMEHTOB B Illepuoanueckou
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHJIBI XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELETOK, 3aBUCUMOCTh CBOWCTB BEILIECTBA OT THUIA KPUCTAUIMYECKONW PEHIETKU U
BUJIA XUMHUYECKOMN CBSI3H.

Knaccudukanys u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHUYECKUE
CBOWMCTBA BEUIECTB, OTHOCSAIIMXCS K pPa3JIMYHBIM KJIACCAM HEOPraHUYECKUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPTaHUUECKUX BELIECTB.

Knaccudukanys XuMuueckux peakiuii o pa3InyHbIM NpU3HaKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUU BEIIECTB, IO TEIUIOBOMY 3(PdeKTy, IMo
W3MCHEHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX DJIEMEHTOB, IO OOpPaTUMOCTH, TIO
YYACTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKHE
YpaBHEHHUS.

[ToHsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTHe 00 0OpaTUMBIX U
HEOOpAaTUMBIX XHUMHUYECKUX peaknusX. [IoHsITHEe 0 TOMOTEHHBIX U TeTEePOTeHHBIX
peakuusax. [lonsatue o xkaranuse. [lonstue o xumuueckoM paBHoBecuu. MakTopwl,
BIIMAIONIME HA CKOPOCTh XMUMHUYECKOW pEAKUMH M TOJIOKEHUE XHUMHYECKOIO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHON peaKuuu. CocraBiienue YPaBHEHUM



OKHCJIUTENbHO--BOCCTAHOBUTENBHBIX ~ PEAKIHMM C  HCIOJIb30BAHHEM  METOJ]A
AJIEKTPOHHOTO OaJiaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [HUCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMu4ecKou cBsi3u. CteneHp Auccounanuu. CHUIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.

Peakiuu noHHoro ooMeHa. Y ciaoBUs MPOTEKAaHUS peakuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YypaBHEHHs peakuuii. CBoilcTBa KHCIOT,
OCHOBaHMM M COJIEM B CBETE€ MNPEACTABICHUNA 00 3JICKTPOIUTHYECKON
nuccounanuu. KauectBeHHbIe peakiii Ha MOHBL. [IOHATHE O THAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHUE C MOJEISIMU KPUCTAJUIMYECKUX PEIMIETOK HEOPraHWYECKHUX
BEIIECTB — METAJUIOB M HEMETauioB (rpaduTa W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW pEeaKIuu
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHHE DBIEKTPONPOBOIHOCTU
pacTBOPOB BELIECTB, IMPOLECCAa AUCCOUUALMU KHCIOT, WIEJI0YEe H COJeH
(BO3MOXXHO  HCIOJB30BAHME  BUJEO MAaTEPHAIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOMIMX ~ MPHU3HAKW  MPOTEKaHWA  peakuMid HMOHHOrO  OOMEHa
(oOpazoBaHue oOcajaka, BbIJCICHHE Ta3za, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakiuu pa3iioKEeHUs, COCIUHEHMs), pAclO3HABAHUE HEOPraHUYECKUX
BEIIECTB C TOMOIIbIO KAYECTBEHHBIX pEaKIMd Ha HOHBI, pELICHUE
AKCIEPUMEHTAJIBHBIX 33/1a4.

HemeTaJyibl 1 MX COeIMHEHHUS

OOmast xapakTepuctuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aUMOJEHCTBHE C METalaMH, HEMeTa/llaMH, MIeno4amMu). XJIO0POBOAOPO/I.
CosisiHasg KHUCIIOTAa, XMMUYECKUE CBOMCTBA, IMOJy4YE€HUE, NMpUMEHEHUE. [lelicTBue
XJIOpa U XJOPOBOJOPOJa Ha OPraHU3M YeloBeKa. BakHeime XJIOpUAbl U HX
HAaxO0KJICHUE B IIPUPOJIE.

OOmast xapakTepucTika 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHblEe CTeneHu okucieHus. CTpoeHue U (Pu3nyeckue CBOMCTBA
IPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMHUYecKue cBoicTBa cepbl. CepoBOJOpO, CTpOeHHUE, (U3MUECKUE U
XUMUYECKHEe cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
CepHas kuciora, (u3MUeCKue W XUMHYECKHE CBOWMCTBa (00mIME Kak
NpeACTaBUTENS Kijacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKUE pEeakluu,
JeXalue B OCHOBE MPOMBIIUIEHHOTO CHOco0a TMOJIYYEHUsI CEPHOM KHUCIOTHI.
[Ipumenenue cepHoii KucinoThl. Coau CEpHON KUCIOThI, KAY€CTBEHHAs peaKlus Ha



cynedar-uoH. Haxoxaenue cepbl U €€ COeAMHEHUH B MIpUpOJe. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COENMHEHHSIMHU Cepbl (KUCIOTHBIE JTOXKIIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPALLCHHUS.

OOmmast xapakTepucTuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, pacIpOCTPAHEHHE B MPUPO/IE,
duznyeckue u XxumMuyeckue cBoiictsa. KpyroBopot a3ora B mpupoae. AMMuUax, ero
buznyecKknue 1 XMMHUYECKHE CBOMCTBA, NOMyuyeHUe U nmpuMenenne. Conu aMMOHus,
ux (U3MUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJOTa, €€ MoJiydeHHe, (PU3NYECKUe U XUMHUYECKUE
cBoMcTBa (0OIIME KaK TMPENCTaBUTENS Kjacca KHUCIOT W  crheruduuecKue).
Hcnonp30BaHne HUTPATOB M COJEM aMMOHHA B KauyeCTBE MHHEPAIbHBIX
ynoopeHuil. XuMU4eCKoe 3arpsi3HeHUE OKPYXKarolle cpebl COeAMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXKIW, 3arps3HEHHE BO3AyXa, MOYBBI M BoaoémoB). docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, puznueckue M XUMHUYECKHE CBOMCTBA.
Oxcup docdopa (V) u dbochopHas Kuciaora, Gu3MIecKre 1 XUMHIESCKUE CBOMCTBA,
nosyuerue. Mcnons3oBanne GpocdaToB B Ka4ECTBE MUHEPATHHBIX YI0OPESHUI.

OOmast xapakTepucThka 31eMeHTOB [VA-rpynnbl. OcoOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTEpHbIE  CTEMEHU  OKUCIEHUA.  YTIEpoJ,  aJUIOTPOIHbIC
MOAU(UKALIMKM, PACHpOCTpaHEHUE B TpUpoAe, (PU3NYECKUEe U XUMHUYECKUE
cBoiicTtBa. Ancopbuusa. Kpyrosopot yraepona B mpuponae. OKCUIbI yriiepoaa, ux
¢usznyeckue W XUMHYECKHE CBOMCTBA, JACHCTBUE Ha JKUBbIE OPTraHU3MBI,
NOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbI, CBSI3AHHBIE C OKCHIAOM
yraepoaa (IV), rumoreza riaoOaJbHOTO TMOTEIJICHUS] KIMMaTa, NapHUKOBBIM
addekT. YroapHas KuciIoTa U €€ coiu, X GU3MYeCKre U XMMUYECKHE CBOMCTBA,
nojsyuyeHue U npumeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM
XO3SIMCTBE.

[lepBoHavasIbHbBIE MMOHATHS 00 OPraHUYECKUX BEIECTBaX KAK O COCIMHEHUSIX
yriaeposaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, dTaHOJ, TIMLEPUH, YKCYCHas! KUCIIO0Ta).
[IpuponHble HMCTOYHUKH YTIAEBOAOPOAOB (Yrojib, MNPUPOIHBIA Tra3, HEPTH),
OPOAYKTHl UX mepepaboTku (O€H3WH), UX poJib B OBITY U TMPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPAX, O€JIKax, YriieBoJax — U UX
poid B KM3HM 4eloBeKa. MarepualibHOE €AMHCTBO OpPraHUYeCKUX W
HEOPraHUYECKUX COCIUHEHHUM.

Kpemuuii, ero ¢Qusmueckue M XUMHUYECKHE CBOWCTBA, MOJIY4YCHHE U
npumeHeHue. CoenuHeHHs KpemMHusi B mpupozae. OOume mnpeacraBieHuss o0
okcuae kpemuust (IV) u kpemuueBoil kucinore. CUIMKAThI, UX HUCIOJIb30BAHHUE B
ObITYy, B MPOMBILIUICHHOCTU. BakHeiilline CTpOUTENbHbIE MaTepHalbl: KepaMHKa,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobrmeMbl 6e30macHOr0 MCIOJIB30BAHUS
CTPOUTENBHBIX MATEPUAIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3O0B HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHHE KAUECTBEHHBIX PEaKlMi Ha XJIOPHUI-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIKME (PU3NUECKHE W XHUMHYECKHE CBONCTBA
rajoreHoB M HUX COEIUHEHUH (BO3MOXXHO HCIIOJIb30BAaHUE BHUIECOMATEPHUAIIOB),
O3HAKOMJIEHHE C oOOpa3naM XJIOPUIOB (TaJOTCHHMJIOB), O3HAKOMJICHHE C
obpasnaMu  ceppl M €€  COCAUHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMATEpHUAIIOB), HAOIIOACHUE Mpoliecca OOYIIIMBaHUS caxapa IOJl IeUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4€HUE XHMHUYECKHX CBOMCTB
pa30aBIEeHHOI CEPHOU KUCIIOTHI, MPOBEEHNE KAaUeCTBEHHOM peaKInu Ha cyabdart-
WOH W HaOJIOJICHWE MpHU3HaKa e€ TMPOTEKaHWs, O3HAKOMJICHHE C (DU3NYECKUMU
cBOMcTBaMM a3o0Ta, (ochopa M uX coeAMHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ynoOpeHui, moaydeHue,
coOupanue, pacrmo3HaBaHWE W W3Y4YEHHWE CBOWCTB aMMHaKa, IIPOBEIICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U PocdaT-uoH U M3ydeHHe MPU3HAKOB
UX IIPOTEKaHMUsl, B3aUMOIEUCTBUE KOHIIEHTPUPOBAHHON a30THOW KHCJIOTHI C MENIBIO
(BOBMOXKHO  MCIIOJIb30BAaHUE  BHUJEOMATEpPHAJIOB), U3y4YEeHUe Moenen
KPUCTAJUIMUECKNX PEmETOK anmasa, rpadura, dymwiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  a7ICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJyYeHUE, COOMpaHue, paclo3HaBaHUE U W3YUYCHHE
CBOMCTB YIJICKHUCIIOTO rasa, MPOBEJCHHE KAYECTBEHHBIX PEakiMii Ha KapOOHAT U
CUJIMKAT-UOHBl U M3yYCHUE TMPU3HAKOB MX TMPOTEKaHUs, O3HAKOMJIEHUE C
NPOAYKIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE H3KCIEPUMEHTATbHBIX
3a7a4 1o TeMe «BakHeuIre HeMeTaulbl U UX COCAUHECHUS.

MeTtasiibl M X COeTUHEHUS

OO01mast xapakTepUCTHUKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux nonoxenus B Ilepmommyeckon cucreMe XuUMUYECKUX dieMmeHToB [J[. U
MengneneeBa u crpoeHus aToMoB. CTpoeHue meTamuioB. Meramuyeckas CBs3b U
METAJUIMYECKasi ~ KpUCTa/UIMUecKas  pemi€Tka.  DJIEKTPOXUMHUYECKUU  psll
HaIpspKeHU MeTaioB. Ousznueckue U XUMUUECKHE CBOMCTBAa MeTayioB. OO01ue
CrocoObl Mody4yeHus: MeTamioB. [loHSATHE O KOpPpO3UM METauiOB, OCHOBHBIE
CrocoObl 3amuUThl UX OT Koppos3uu. CmaBbl (CTanb, YyTyH, TIOPATIOMUHUMN,
OpoH32a) U X MPUMEHEHNE B OBITY U TIPOMBIIIIEHHOCTH.

[lenounble MeTaIbl: MOJ0XKeHue B Ileproguyeckoit cucTeMe XMMHUYECKHUX
anementoB JI. 1. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXXJI€HHE B IMPHUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTpus U Kaius). Okcuiabl u



TUJIPOKCUABl HaTpusi W Kanud. lIpuMeHeHne 1mEenoYHbIX METALNIOB M HUX
COCJIMHEHUU.

[llenouyno3eMenbHbIE META/UIBI MAarHMd W KaJbLHW: TOJOXKEHUE B
[Tepuognueckon cucreMe xumudeckux aneMeHToB Jl. M. MennaeneeBa, crpoeHue
UX aTOMOB, HaXOXKJICHHUE B Ipupoie. PU3nyecKue 1 XUMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelive coequHEHUS Kaublus (OKCHHA, TUIPOKCUI, COJIH).
XKécTkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

AOMUHHI: TI0JI0keHUE B [leproandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. Pu3ndecKue u
XUMHUYECKHE CBOMCTBA aTtOMUHMS. AM(POTEpHBIE CBOMCTBA OKCUAA U THAPOKCH]IA
AJIOMUHHSL.

Kenezo: nonoxenne B [leproguueckon cucreMe XUuMHUYECKUX 3JIEMEHTOB /.
. MengeneeBa, CTpoeHHME aroma, HaxOXIeHUE B mnpupoaec. Duznyeckue u
XUMHUYECKHE CBOMCTBRA xene3a. OKcuibl, rTuapoKcuabl U coiu xenesa (1) u xxenesa
(IIT), ux cocra, CBOICTBA U MOTYyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C OOpa3lamMu METaUIOB W CIUIaBOB, WX (U3UYECKUMU
CBOMCTBaMM, M3Yy4YEHHE  PE3yJbTaTOB KOPPO3HH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJECHUCTBUS OKCH[A
KIbIIUSI W HATpus C BOJOM (BO3MOMKHO HCIIOJB30BAaHUE BHUACOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, IIPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  KCMOJIb30BAaHWE  BHJICOMATEPHUAIIOB), TMPU3HAKOB  MPOTEKaHUs
Ka4ECTBEHHBIX PEAKIMid Ha MOHBI: MarHus, KajblUs, aJIOMUHHUS, IIUHKA, KeJe3a
(IT1) u xxeneza (I11), meau (11), HabnroAEHNE W OMMCAHUE MPOIECCOB OKpAIIMBAHUS
MJJaMEHH HWOHAaMU HATpus, KaJlus U Kaiblus (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA ATFOMUHUS
Y TUJIPOKCHUJIA IIMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 Mo TeMe «BaxxHenme
METaJUIbl U KX COCTUHEHUS».

XHMHUA M OKpY:KaoUias cpeaa

BemecTtBa m Marepuanbl B NOBCEJHEBHOW JXKM3HU 4eEJIOBEKa. be3omacHoe
WCITOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momomrs npu
XUMHUYECKUX OKOraxX U OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHUE OKpYyXkaroleid cpeabl (mpeaeiabHas AOMyCTUMAas
KOHIIeHTpalus BeiecTs, aaiee — [1/IK). Ponb xuMun B pelieHHN 3K0JIOTHYECKUX
npobJieM.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslioB MaTepuanoB (CTEKJIO, CIUIaBbl METAUIOB, MOJIMMEpPHbIE
MaTepuabl).

Mestcnpeomemmnuie ceasu



Peanuzamus MeXmpeaMeTHBIX CBA3€H MpW W3YYeHUM XUMUU B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 WCIOIb30BaHWE KaK OOIMX eCTEeCTBEHHO-HAYYHBIX
MOHSATUH, TaK U TOHATHH, SBJSIOMIUXCS CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IHKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKkT, TMIIOTE3a, 3aKOH,
TEeOpWs, aHallM3, CHUHTE3, KiacCUpUKAMI, TMEPUOAUIHOCTh, HAOIIOACHHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPEHHE, MOJIeNb, SBICHUE, IMaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPUAITHI.

dwuszuka: Marepusi, aToMm, OJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIH]I,
U30TOIbI, PaMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3apsij, MPOBOIHUKH,
MOJIYIPOBOJHUKH, JUAJICKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TeEJO, OOBEM,
arperaTHO€ COCTOSTHUE BEIECTBA, Ta3, PaCTBOP, PACTBOPUMOCTbD, KPUCTAIITMIECCKAS
peméTka, CruiaBbl, (pU3MYECKHE BEJIMYMHBI, CAMHUIBI W3MEPEHUS, KOCMHUYECKOE
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

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

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



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3YyJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHMUsl JOCTUTAIOTCS B XOJ€ OOYy4YEeHHs] XMMHH B €IMHCTBE Y4YEOHOH WU
BOCIIMTATEIIbHOU JEATENBHOCTA B COOTBETCTBUM € TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIETYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMH, IPUHATHIMU B
oOliecTBe MpaBUIaMUM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpoIeccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMATM3AINH 00YJarOIINXC .

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYyYaIOLIUXCS
PYKOBOJACTBOBATbCSA CUCTEMOM IIO3UTHBHBIX IICHHOCTHBIX OPHEHTAUN W
paCLIMPEHME OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUA:

LEHHOCTHOTO OTHOLIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUYECKOMY
U Hay4YHOMY HAcCJEIHI0, NMOHMMAaHHUS 3HAYEHHUS XHWMHUYECKOW HAayKH B KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BJIAAETh JOCTOBEPHOW HMHQOpManuein o
IIEPENOBBIX JOCTW)KCHUSX W OTKPBITUSAX MHUPOBOM M OTEYECTBEHHOM XWUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPOMCTBE MHUpa U O0IIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax W IPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKATHUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
IOJIE3HOHN,  y4eOHO-HMCCIEN0BaTENbCKOM, TBOPUECKOM W JAPYTUX  BUAAX
JeSITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JAESITENBbHOCTU MpU
BBIMIOJITHEHUH Y4€OHBIX, IO3HABATEIbHBIX 3aJa4, BBIMNOJHEHUH XUMHYECKHUX
HKCIEPUMEHTOB, CO3/1AHUN YUEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IIPOLIECCE OTOM y4yeOHOW NEATEIbHOCTH, TOTOBHOCTH
OLICHMBaTh CBO€ IIOBEJECHWE M TMOCTYIKH CBOMX TOBAapUUIEH C MO3WLHA
HPaBCTBEHHBIX U MMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHI OCTYIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUSL:

MHUPOBO33pPEHUYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTaBISAIOLINE
OCHOBY JJI ITOHUMaHHUs CYIIIHOCTH HAy4YHOM KapTUHBI MHpA, MPEJACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HIPHUPOAbI, B3aUMOCBS3SX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE Ha ITOJIYYEHUE HOBBIX 3HAHWUM II0
XUMHH, HEOOXOIUMBIE ISl OOBSICHEHHs HAOJIIOJIa€MBIX IPOLECCOB U SIBJICHUM,
MO3HABATEJIbHOM, MHPOPMAIMOHHON W YHUTATENbCKOH KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIPAaBOYHOU



JUTEPATYPOH, JOCTYIMHBIMA TEXHHUYECKHUMH CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIHHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K €aMO0Opa3oBaHUIO, MPOEKTHOM U  HCCIEA0BATEIbCKOU
NEeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEUIIEM;

4) GopMupoBaHNS KYJbTYPHI 310POBbSI:

OCO3HAHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3[0pOBbIA 00pa3 »W3HH, OCO3HAHWE MOCIEICTBUIA U
HEMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOrosl, HAPKOTUKOB, KypEeHHUS),
HEOOXOMMMOCTA COOJIO/IEHUS TpaBWJ OE30MAaCHOCTH TMpU  OOpaIieHUH ¢
XUMUYECKUMH BEIIECTBAMH B OBITY M peabHOU KU3HU;

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEpEC K MPAaKTUUYECKOMY M3yUYEHHUIO ITpodeccuil u TpyJia pa3iuyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHCHHS TMPEAMETHBIX 3HAHWA [0 XWMHH, OCO3HAHHBIA BBIOOP
WHUBUTyAIbHON TPACKTOPUHU MPOAOHKEHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenHon npodeccuoHaabHON eITEIHbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJaliTUPOBATHCS B MPOPECCHOHATBHON CPEIE;

6) 3K0JIOrMYeCKOro BOCIIMTAHMSA

HKOJIOTHYECKU 1EJIECO00pa3HOEe OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
YKU3HU Ha 3eMJIE, OCHOBE €€ CyIIeCTBOBAaHHUS, IOHUMAHNE LIEHHOCTH 3J0POBOTrO U
O0e3omacHoro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
Gu3nYeCKOMY M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTH COOJIOCHUS
paBuJI O€30MACHOTO MOBEICHUS MpU padOTe ¢ BEUIECTBAMH, a TAKXKE B CUTyaIUsX,
YTPOKAIOIIMX 3J0POBbIO U KU3HU JIOJCH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU U3YYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOLEeH IPUPOIHON CPENOU, JJI ITOBBIIIEHUS
YPOBHSL  DKOJIOTUYECKOW  KYyJIbTYpbl, OCO3HaHHS TJ00AJIbHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIeM M MyTed MX PEUIeHHs] MOCPEIACTBOM METOJOB XHMHH,
HKOJIOTHYECKOTO MBILLJICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATENBHOM,
KOMMYHUKAaTUBHON U COLMAIbHOW MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocraBe wMmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOILEHAYyYHbIE TMOHATUS (3aKOH, Teopus,
IPUHIUI, TUNIOTE3a, (PAKT, cCUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHbIX YYEOHBIX MpeIMETax W MO3BOJSIOT Ha
OCHOBE 3HAaHUUN M3 3TUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOU



HAyYHOW KapTHUHE MHUPA, U YHUBEpPCAIbHbIC YUeOHbIC NEUCTBUS (MIO3HABATEIHHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOphIE oOecreunBaioT (HOpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOU
NEeSATEIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1efiCTBUS

ba3oBble J1ornyeckue 1eicTBus:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUSI MPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBICH XMMHYECKUX MOHSTHH (BBIIETSATh UX XapaKTEpHbIC
IPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMHU), KCIOIb30BAThH
NOHATHUS Il OOBSICHEHUS OTIIEIbHBIX ()AKTOB U SIBJICHUI, BHIOMPATh OCHOBAHUS U
KPUTEPUH 711 KIAaCCHU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIHA,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3YyYCHUS,
CTPOUTH JIOTUUECKUE PACCYXJEHUs (MHIYKTUBHBIC, JEAYKTUBHBIC, IO aHAJIOTUH),
JieaTh BBIBOJIBI M 3aKIIFOUCHUS;

YyMEHHE TMPUMEHSATH B TMPOIECCEe INO3HAHUS TOHATUA (NIPEAMETHbIE U
METanpeIMETHbIEC ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIEINIU, UCIIOJIb3yEMbIE B XUMUU,
peo0pa3oBEIBATH MIUPOKO MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUUA 3HAK (CUMBOJ 3JEMEHTa), XUMHUueckas ¢GopMmyna W YypaBHEHHUE
XUMUYECKON PEAKIUU — MPU PEUICHUH Y4eOHO-II03HABATENbHBIX 33/]1a4, C YYETOM
ATUX MOJIEIBHBIX MPEJCTABICHUI BBISBISATh U XapaKTEpHU30BaTh CYIIECTBEHHbBIC
MIPU3HAKN U3Yy4aeMbIX 00BEKTOB — XUMHUYECKUX BEIICCTB U XMMHUYECKUX PEAKIIHA,
BBISIBJISAITH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3UM U
IPOTUBOPEYHS B U3YHAEMBIX MPOLECCAX U SIBICHUSIX.

Bba3oBble ucciienoBarebcKye 1eHCTBUSA:

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAue€CTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KAa4eCTBE OCHOBBI ISl (POPMHUPOBAHUS THUIOTE3BI TI0
IPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKJICHUIA;

NpUOOpPETEHUE OINbITa MO TUIAHUPOBAHWIO, OPTraHU3alMM U MPOBEJACHUIO
YYCHHUYECKUX OKCIIEPUMEHTOB, YMEHHE HaONIOAaTh 3a XOJOM IMpoIlecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €r0 pe3ysbTar, (HopMyaHpoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO ONbITA, UCCIIEIOBAHUS, COCTABISATh OTUET
0 MpoJieJITaHHOM paboTe.

Pa6oTa ¢ undpopmaunmeii:

yMEHUE BBIOWpATh, aHAIM3UPOBATh W HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (OPM MPEACTABICHUS, TOIYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYyJIIpHAsg JIUTEpaTypa XUMHUYECKOrO COJAEp>KaHUs, CIPaBOYHbIC
nocobusi, pecypcel WNHTepHETa), KPUTHUYECKH OLEHUBATH MNPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO UH(OPMAIHIO;



yMEHUE TPUMEHSATh Pa3IUYHbIe METOJbI U 3alpPOCHl MPU MOUCKE W O0TOOpE
uH(OpPMAITMU U COOTBETCTBYIONIUX JAHHBIX, HEOOXOJWMBIX IS BBIMOJTHEHUS
y4eOHBIX U TO3HABATENbHBIX 33/a4 OMpPeNeIEHHOrO THUIIA, MPUOOPETEHHUE OTbITa B
00JIaCTH  UCHOJI30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHUM,
OBJIQJICHUE KYJbTYpPON aKTUBHOTO UCIIOJIb30BAHUS PA3IUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBLHYIO (JOpMY MpeCTaBICHUS HHHOPMAITIHN U
WUTIOCTPUPOBATh pEIIaeMble 3aa4ll HECIOXHBIMU CXEMaMH, JuarpaMMaMu,
Ipyrumu opmamMu rpadyKu U UX KOMOWHALIMSIMU;

YyMEHUE UCIOJNb30BaTh W aHAJM3UpPOBaTh B IIpollecce Y4YeOHOW U
UCCJIeI0BATENHCKONU JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBAa M TPAHCIIOPTAa Ha COCTOSHUE OKPY’KAIOIIEH MNPUPOTHON
CpPEIBl.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe NeiCTBUSA:

yMEHHUs 3aJlaBaTh BOIPOCHI (B XoJe Juamora W (WIM) IUCKYCCHHU) IO
CymecTBy  oOcyxaaeMoil  TeMbl, (OPMYJIHpPOBaTh CBOM  MPEAJIOKEHUS
OTHOCUTEILHO BBIMOJTHEHUS IPEIIIOKCHHON 3a/1a4H;

YMEHUS  TPEJCTaBISATh  TOJYYCHHBIC  pPE3yJdbTaThl  IMO3HABATEIHHOU
NEeATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTax; JejlaTh MpPEe3eHTAIHUI0
pEe3yIbTaTOB BBHINOJHEHHUS] XUMHUYECKOTO JKCIEPUMEHTa (JJaOOpaTOPHOIO OIbITa,
JabopaTopHOI pabOTHI MO MCCIECTOBAHNIO CBOMCTB BEMIECTB, YYCOHOTO MPOCKTA);

yMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCIENOBAaTEIbCKOM  JEATENbHOCTH MPU  PEIICHUU
BO3ZHMKAIOIIMX MPOOJEeM Ha OCHOBE yuy€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOpPJIUHAIUS
COBMECTHBIX JCHCTBHM, OINpeAeNeHue KpUTEPUEB IO OICHKE KadecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIE YHHBeEpCcAJbHbIE Yy4eOHbIE 1eHCTBUS:

YMEHUE CaMOCTOSITENIbHO OMNPENENATh LEIN JACSITeNIbHOCTH, IUIaHUPOBATD,
OCYIIECTBJISATh, KOHTPOJUPOBATh U IPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaATh Hanboiee 3p(EeKTUBHBIE CIIOCOOBI PEIICHUsI YUYEOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITEJIPHO COCTAaBJSITh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUU 3aJaHUKM C YYETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OIICHMBATh COOTBETCTBUE TMOJYYEHHOTO pe3yjbTaTa 3asBICHHOW IIEH, YMEHHE
WCITIOJIH30BATh U aHAIM3UPOBATH KOHTEKCTHI, IPEJIaraeMbIe B YCIIOBUU 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHUIO 0053aT€IbHOTO
COJICp)KaHMsl, YCTaHOBJEHHOIO JIaHHOW (QeaepanbHOM pabouelt MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOUIMMUCS HAay4YHbIC 3HAHUS, YMEHHUS U CIIOCOOBI



NEUCTBUN, crHenupuIecKue I TpeAMETHOW obmact «XUMHS», BUIBI
JEATENPHOCTH IO  IOJYYEHUIO HOBOIO  3HAaHWS, €ro HHTEPHPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYaIlUsIX.

K konIy oOydenus B 8 kiiacce npeMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHUI:

e PACKPBIBATh CMBICII OCHOBHBIX XHMHUYECKHX IOHATHI: aTOM, MOJEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIDHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, DJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XMMHYECKasi PeaKkius, KIacCU(PUKAUSI PEaKIHil: peaxiuu
COCAUHEHHUs], PEaKUUU PA3JIOKEHUs, PEaKUUUd 3aMEUICHUs, peaKuuu
oOMeHa, 3K30- U PHIAOTEPMHUYECKUE PEaKIMU, TEIJIOBOM 2(P(DEKT peakiui,
AIpO aToMa, JJIEKTPOHHBIN CIIOM aroma, aToMHas OpOUTab, PaJaNYC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAS U HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBfA3b, MOH, KaTUOH, aHUOH, PAacTBOP, MAccoBas JOJisl BEIIECTBA
(IpolLieHTHAs1 KOHIICHTpAIsI) B pacTBOPE;

e WUUTIOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX XUMHUUYECKUX IIOHATHU U
MPUMEHSITh 3TU OHATHUS MPU OMKMCAHUY BEUIECTB U UX MMPEBPAILICHUII;

e ICTIOJIb30BAaTh XUMUYECKYI0 CHMBOJIMKY JJISI COCTaBJICHUS (POPMYJT BEIIECTB
Y YPABHCHUM XUMUYECKUX PEAKIUN;

e OTIPE/ICNIATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHHS  DJIEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
MIPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COECAWHEHUU 10
dbopmynam, BHJ XUMUYECKONM CBsI3M (KOBAJIGHTHAasE W WOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

epackpbeiBaTh cMbICH Ilepumomumueckoro 3akona J[. WM. Menngeneena:
JEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUYECKON 3aBUCHUMOCTU CBOWCTB
XAMHYECKUX BJIEMEHTOB OT WX MOJIOKeHUs B llepuoamyeckoit cucreme,
3aKOHOB COXPAaHEHMUS MAacChbl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHUS, 3aKOHA ABOTaapo;

e ONMCHIBATh M XapakTepu3zoBaTh TaOmuuHyto ¢opmy llepuoanyeckoi
CHUCTEMbl XHMHUYECKHX DJEMEHTOB: pa3nyaTh TMOHITUS «TJIABHAA
nonarpynna (A-rpynmna)» u «mnodounas noarpymnmna (b-rpynmna)», mansie u
OOJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpblE HMMEIOTCS B
tabnune «llepuonuueckass cucTteMa XuUMHUYeCKHX »diemeHToB [J[. U.
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHYECKHUX 3JIEMEHTOB (COCTaB M 3apsj A1pa, oOlIee YUCIO IEKTPOHOB
U pacrpeieJICHHE UX MO 3JIEKTPOHHBIM CIIOSIM);

e KJTACCU(UIIUPOBATh XUMUYECKHUE JJIEMEHTHI, HEOPTaHWYECKHE BEIECTBA,
XUMUYECKHE peakuuud (10 YMUCIy U COCTaBy YYACTBYIOLIUX B pPEAKIUU
BEILIECTB, M0 TETUIOBOMY (D PEKTY);

e XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XUMHUYECKHE CBONCTBA BELIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPIKAasi OMUCAHUE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIMIA;

e IPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT HUX KAaYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XWMHUYECKHX [MpEBpalleHUl B
Pa3TUYHBIX YCIOBUSAX;

e BBIYMCJISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XMMHYECKOTO »dJeMeHTa Mo (opmyie COoeAUHEHUS,
MacCoOBYIO JIOJIIO BEIlleCTBA B pacTBOpE, NPOBOAUTH pPacdEThl IO
YPaBHEHUIO XUMUYECKOMN PEaKIUH;

e IPUMEHSITh OCHOBHBIE OTIEPAIlUU MBICIUTEIILHON JAESTEIbHOCTA — aHAIU3 U
CUHTE3, CpaBHEHHE, O0OOOINEHHE, CHCTeMaTH3allui0, KIacCHU(PUKAIHIO,
BBISIBJICHUE MPUYMHHO--CIEACTBEHHBIX CBS3€H — ISl M3Y4Y€HHUs CBOICTB
BEIIECTB M XHMHYECKUX pEaKIUh, EeCTECTBEHHO-HAYyYHbIE METO/bl
No3HaHUs — HaOIIOJeHUE, H3MEpPEHHe, MOJACIUPOBAHUE, IKCIEPUMEHT
(peaJIbHBIN U MBICIICHHBIN);

e CJICJIOBATh MPaBHUJIaM IMOJIb30BAHUS XMMHUYECKOUN MOCYI0ON U 1TaOOpaTOPHBIM
o0opynoBaHMEM, a TakkKe IMpaBuUjiaM oOOpalleHusi C BEIIEeCTBAMH B
COOTBETCTBUM C HWHCTPYKIMSIMU II0 BBINOJHEHUIO J1A0OPATOPHBIX
XUMHYECKUX OTMBITOB IO TMOJIYYEHHIO U COOMpaHHMIO Ta3000pa3HbIX
BellleCTB (BOJIOpPOJIa M KHUCJIOPOJA), IPUTOTOBJICHUIO PACTBOPOB C
OIPENECIEHHON MAaCCOBOU JIOJIEW PACTBOPEHHOIO BEILECTBA, IJIAHUPOBATH
U TIPOBOJIUTHh XUMUYECKHUE IKCIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB
HIeJIouei M KHUCIOT ¢ MOMOIIbI0 MHIUKATOPOB (JakMyc, (heHondranenH,
METHJIOPaHX U APYTHE).

K xonIy oOydenus B 9 kiacce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHUI:

e PAaCKpbIBaTh CMBICI OCHOBHBIX XUMHYECKUX TMOHATUN: XHUMHUYECKUUN
AJIEMEHT, aTOM, MOJIEKyJa, HMOH, KAaTHOH, aHMOH, IPOCTOE BEIECTBO,
CJIO)KHO€ BEIIECTBO, BAJICHTHOCTb, AJIEKTPOOTPHULIATEIHHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peaKius, XUMUYECKasl CBSI3b, TEIJIOBOU A deKT
peakiuu,  MOJIb, MOJISIPHBIM ~ 00BEM,  pacTBOp,  DJICKTPOJIUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOIUTHYECKAsT HUCCOIUAIUS, PEAKIMd HOHHOTO
oOMeHa, KaTaqu3aTtop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE PEaKIMH, OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKHUCIEHHE M  BOCCTAaHOBJICHHE,
aoTponus, aMm(pOTEPHOCTh, XUMUYECKass CBs3b (KOBAJICHTHAs, MOHHAs,
MeTajuInyecKas), KpHUCTAUIMYecKas pemeéTka, KOppo3us METaJUIOB,
CIUIAaBbl, CKOPOCTb XUMHYECKOW pEAKUHUH, IMPEIEIbHO JOMyCTHUMAs
xoHnuentpaus [1/IK Bemecrsa;

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTH 3TU OHATHUSA IPU ONMCAHUY BELIECTB U UX MPEBPALLICHUI;

e ICTIOJI30BATh XMMUYECKYI0 CUMBOJIUKY JJII COCTaBJICHUs (POPMYJT BEIIECTB
Y YPABHCHUM XUMUYECKUX PEAKIUN;

e ONIPEJICTISATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX HJIEMEHTOB B
COCIMHEHMSX pa3IMYHOTO COCTaBa, MPUHAMAJIECKHOCTh BEIIECTB K
ONpENCIEHHOMY KJIacCy COEAMHEHUM 1o (QopmysiaM, BUJ XUMHUYECKOU
CBA3U (KOBaJE€HTHasi, HOHHAs, METAJUIMYECKas)) B HEOPraHUYECKUX
COCIMHEHMSIX, 3apsij] MOHA 10 XUMHUYECKOU (opMyJsie, XapakTep Cpeabl B
BOJIHBIX PACTBOpPAaX HEOPTaHUYECKUX COCAMHEHUU, TUM KPUCTAIIUNYECKOU
PEHIETKN KOHKPETHOTO BEIECTBA;

epackpbiBaTh cMbIca [lepuommueckoro 3axkonHa J[. M. MenngeneeBa wu
JEMOHCTPUPOBATh €ro IOHHMaHWE: OIHChIBaTh W XapaKTEPU30BATh
tabnmmunyio Gopmy [leproamdeckoil cUCTEMBl XMMHYECKUX DSJIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHas moArpynmna (A-rpynma)» U «modoodHas
noarpynna (b-rpynma)», manple u OOJbIIME MEPUObI, COOTHOCHUTH
0003HaUYeHHUs, KOTOphIE MMEIOTCA B TMEPUOJUYECKOM Tabiuie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHKAMH  CTPOEHHUS  aTOMOB  XMMHUYECKHUX
3JIEMEHTOB (COCTaB M 3apsii sAapa, oOOIIee YHCIO BJIEKTPOHOB H
pacnpeneieHue WX 10 DJIEKTPOHHBIM CJIOSIM), OOBSCHITH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB DJIEMEHTOB U UX COCIMHEHUU B
npejenax MajblX NEePUOIOB M TJIABHBIX MOATPYII C YUETOM CTPOSHUS MX
aTOMOB;

e KJTACCU(UIIUPOBATh XUMUYECKHUE JJIEMEHTHI, HEOPTaHWUUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YKMCIy M COCTaBy YYaCTBYIOIIMX B pPEaKIHU
BEIECTB, MO TEMJIOBOMY 3(P(HEKTy, 0 WU3MEHEHUIO CTENEHENH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

e XapaKTEepPU30BaTh (OMHCHIBATh) OOMME W CHEMUPUISCKAEC XUMHUYECCKUE
CBOWCTBA TMPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKAasi OMNUCAHUE
IPpUMEpPAMH MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUW COOTBETCTBYIOLIHUX
XUMUYECKUX PEAKLINN;

e COCTABJISITh YPABHEHHUS DJIEKTPOJUTHUECKON AUCCOLUMALINY KUCIIOT, IEJI0YEn
U COJICH, TIOJIHBIE W COKpAIEHHBIC YpaBHEHUS PEeaKIuii HOHHOTO OOMEHa,



ypaBHEHUSI PEAKIH, MOATBEPKIAONINX CYIIECTBOBAHWE TE€HETUYECKON
CBSI3U MEXTY BEIECTBAMH PA3IMYHBIX KJIACCOB;

e DPAaCKphIBaTh  CYIIHOCTh  OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKITUH
MIOCPEACTBOM COCTaBIICHUS DJIEKTPOHHOTO OanmaHca STUX PeaKInii;

o IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHS,
BO3MOKHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBPAIIEHUNH B Pa3TUIHBIX
YCIIOBHSIX;

¢ BBIYHUCIIATh OTHOCHUTENBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO [IOJIFO XHMHYECKOTO J3JIeMeHTa 1o (opmyse COeTuHEHUS,
MAacCOBYIO [IOJIIO BEIIECTBA B pacTBOpe, MPOBOAWTH pacd€Thl TIO
YPaBHEHUIO XUMUYECKOMN PEaKIUH;

e COONTFOIATH TIPaBUJIA TIOJI30BAHUS XUMUYECKON MOCY/I0ON M JTaOOpaTOPHBIM
o0opymoBaHHeM, a Takke IMpaBWia oOOpamieHuss C BEIIECTBAMU B
COOTBETCTBUU C HHCTPYKIMSIMH 110 BBIIOJHEHHIO J1ab0paTOPHBIX
XUMUYECKAX ONBITOB TO TIOJYYCHHI0 W COOMPAHUIO Ta3000pa3HbIX
BEILIECTB (aMMHUAKa U YTIEKUCIIOro ra3a);

e MPOBOJINTH PEAKIINHU, MOATBEPIKIAIOIINE KaYeCTBEHHBIN COCTaB Pa3IMYHBIX
BEIIECTB: PACMO3HAaBaTh OMBITHBIM MYTEM XJIOPUA-, OPOMHI-, HOAMI-,
kapOoHat-, docdar-, cunukar-, cyiabdar-, THIAPOKCUI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJJIOB, MPUCYTCTBYIONIHNE B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB;

o IPUMEHATH OCHOBHBIC OTIEPAIlMU MBICTUTEIHLHON NEATEIHbHOCTH — aHAIHN3 U
CHUHTE3, CpaBHEHHE, O0O0O00IIeHHEe, CHCTEMAaTH3allhl0,  BBISBICHHE
PUYUHHO-CJICICTBEHHBIX CBSA3€H — JJIi WU3YYCHUS CBOWCTB BEIIECTB U
XUMUYECKUX pEaKlWid, €CTeCTBEHHO-HAyYHbIE METOJIbl TO3HAHUS —
HAOJIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, SKCIEPUMEHT (peaabHbIM U
MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
KoymdecTBO yacoB
Ne HaumeHoBaHue pa3iesioB U JyieKTpPOHHBbIe (LM pPOBbHIE)
KountpoabHbie IpakTHyeckune
n/n TeM NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pasznea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUSA
Xumus — BakHasg 00J1acThb

11 €CTECTBO3HAHUS U 5 ) bubmnorexa [JOK

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

JelnoBeKa

12 BeittecTBa 1 XUMHUYECKHE 15 1 Bbu6nuoreka [JOK

' peakuuu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pa3znen 2. BaxkHeiilme npeacTaBuTeId HEOPraHU4eCKUX BellecTB
)1 Boznyx. Kucnopoa. Ilonstue 6 bubnmoreka [IOK

' 00 oxcHuaax https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonstue o kucnorax 2 1 bubnuoreka [JOK

' H COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Torstue 00 5 1 1 bu6mmoreka [IOK

' OCHOBAaHUAX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIE KJIACCHI 1 1 1 Bbu6nuoreka [JOK

' HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Pasznea 3. [lepuoagnueckuii 3axoH u [lepuognyeckas cucrema xummnueckux 3jeMeHToB /I. U. MenaeneeBa. CTpoeHue aToMoB.
XuMnueckas cBsizb. OKNCJIANTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIHI



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[lepuonuueckuii 3aKOH U

11 [Tepuonnueckas cucrema 7 Bbu6nuoreka [JOK
' XUMHYECKHX 3JIeMeHTOoB []. 1. https://m.edsoo.ru/7f41837¢c
Mennene-eBa. CTpoeHue atoma
XUMHYECKas CBA3E.
3.2 OKHCIIATENLHO 8 buGnnorexa LIOK
) https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIbHBIC PEAKIIUU
Bbu6nuoreka [JOK
n 15
TOTO 1O pasieity https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa HOK
P p https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HauMeHoBaHuUe pa3iesioB U TeM (uudposbie)
Ne /i P Kontpoabnbie | IlpakTuueckue p
NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
Pa3nen 1. BemecTBO 1 XuMu4ecKkne peakiun
L1 [ToBTOpEeHue U yriayoieHne 3HaHUH 5 1 bubmmoreka [JOK
’ OCHOBHBIX Pa3ziesioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
’ peakuuit https://m.edsoo.ru/7f41a636
13 DIEKTPONUTHYECKAs JUCCOLHAIIHSI. 2 1 1 bubmmoreka [JOK
' XHUMHUUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pa3nen 2. HeMeTa/JILI M UX CO€IHUHEHUS
)1 OO01mast xapakTepuCTHKa XUMUIECKIX 4 1 bubmmoreka [JOK
' anemeHToB VIIA-rpynisl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mast XxapakTepuCTHKa XUMUIECKUX
2.2 sanemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [TOK
' PYTHIRL- 2P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61mas xapakTeprUCTHKa XUMUYECKUX
23 aneMeHTOB VA-rpymmsl. A30T, Gpochop u ux 7 1 bubmmorexa LHOK
' PYTHIRL: ’ P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61mas xapakTeprUCTHKa XUMUYECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepon u 8 1 2 bubmmorexa [TOK
’ . PYIIBL PO https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSAMHCHUS



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

Hroro no pasgeny

25

Pa3zgen 3. MeTaJIbl M X COCIUHEHU A

N bu6mmoreka [IOK
3.1 Obmme cBoiicTa MeTaLIOB 4 https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
2 B 1
3 aXHEeUIe MeTaJuIbl U UX COCIUHCHUS 6 hitps://m.cdsoo.ru/7f41a636
Hroro no pazneny 20
Pa3znen 4. Xumus 1 oOKpyskamomas cpeaa
4.1 BemecTBa u MaTepHaibl B JKH3HH YeJIOBEKa 3 bubmmorexa LIOK
' = p https://m.edsoo.ru/7f41a636
Uroro no pazgeny 3
PezepBHOE BpeMst 3 bubmorexa LIOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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




IHOYPOYHOE IINTAHUPOBAHMUE

8 KUIIACC
KouunyecTBO 4acoB JIeKTPOHHBIE
Ne Hdara uudposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero u3ydeHusi | o0pa3zoBaTeibHbIE
padoThI padoThI
pecypchl

1 [Ipenmer xumuu. Ponp XuMuu B KU3HU 1 but6mmoreka [IOK
yenoBeka. Tena u BeniecTBa https://m.edsoo.ru/ff0d210c

2 ITonsiTe 0 MeTOIaX MO3HAHUS B XUMUU 1 bubmorexa OK

A https://m.edsoo.ru/ff0d227¢
[Tpaktuyeckas padora Ne 1 «IIpaBuna

3 paboThl B 1a00paTOPHH U PUEMBI | Bu6muotexa [JOK
oOparieHust ¢ 1ab0paTOpHBIM https://m.edsoo.ru/ff0d23dc
o0opyIoBaHUEM)

4 Yucrtele BemecTBa U cMecu. CiocoObl | bubmunoreka LIOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2

5 «Pa3nenenue cmeceil (Ha mpumepe 1 Bubmmorexa [IOK

a ! (Ha HpuMEp https://m.edsoo.ru/ff0d28c8
OUYMCTKU IIOBApPEHHOU COJIN)»
bu6mmoreka [IOK
6 A 1
TOMBLH MOTICKYIIH https://m.edsoo.ru/ff0d2a6c

7 XUMHUUYECKHE dJIEMEHTBI. 3HAKH 1 bubmuoteka [JOK
(CUMBOJIBI) XMMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie u c0KHBIE BEECTBA 1 bubmorexa OK

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

9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE 1 bubmorexa [IOK

yAp e https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKoH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubmunoreka LIOK
10 X .B
umeckas Gopmyna. BareHTrocTs https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKHX JIEMEHTOB
1 OtHocuUTeNbHAs aTOMHAs Macca. bubmoreka [JOK
OtHocuTeNnbHAs MOJIEKYJIApHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XMUMHAYECKOTO bubmuoteka [JOK
3JIEMEHTA B COCAVHEHUU https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemectBa. Mob. bubnuoteka [JOK
MousipHas macca https://m.edsoo.ru/ff0d5230
14 dOu3ndecKkrue U XUMUYECKHUE SIBICHUS. bubnuoreka [JOK
XuMUYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycnoBusl MPOTEKAHUS bubnmoreka [JOK
XUMHYECKUX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MaCChl BELIECTB. bubmmoreka [JOK
XUMHYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Beraucnenus konudecTBa, MacChl
17 BEIIIECTBA [0 YPAaBHEHUSM XUMHUYECKUX bubmorexa OK
= . yp https://m.edsoo.ru/ff0d5708
peaxkuui
Knaccudukamnums XuMuiecKkux peakiui
18 (coe I/IHq;HI/IHH a3JI0KEHUS e Bubmmorexa [IOK
A b ’ https://m.edsoo.ru/ff0d3f34
3aMEIICHHS, OOMEHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIKIoneaucT. O0o0IIeHnEe U Bubmmorexa [IOK
a AHCT: IEI https://m.edsoo.ru/ff0d40c4
cUCTEeMaTHu3alusl 3HAaHUI
20 Kontponbnas padota Nel o reme bu6nuoreka [IOK
«BelecTBa 1 XUMHYECKUE PEAKITANY https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cMmech razos. Coctas but6mmoreka [IOK



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

Bo3ayxa. Kucnopon — anemeHT u
npocroe BemecTBo. O30H

https://m.edsoo.ru/ff0d448¢

duznueckre 1 XUMUYECKHE CBOMICTBA

Bbubmunoreka LIOK

22
KHCIIOPOAA (peaKityH OKHCIICHH, https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumgax
CriocoOsbI MOTy4eHUs KUCIOPO/ia B
23 J1a00paTOpUH Zlqn OMBIH_UIGHpH(iTI/I bubmorexa [IOK
patop P ' https://m.edsoo.ru/ff0d497a
IIpumMeHeHne Kucnopoaa
TemoBoit 3¢ ekt XuMuaecKou
24 peaxkuuu, MOHATUE O bu6nuorexa LIOK
TEPMOXMMHUYECKOM YPaBHEHHUH, 3K30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUECKUX PEAKIIUIX
Tomnueo (HedTh, Yroib U METaH).
25 3ar }I3H€I§I/I€¢];O3 . a, CTIOCOOBI iro bubmmorexa LOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALICHUS
[TpakTuyeckas padora Ne 3 o Teme
26 «[lony4yenne u coOupanue KUCI0poia bubnmorera LHOK
v . p poaa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
7 Bonopoa — anemeHT u npocroe bubmuoteka [JOK
BelecTso. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
)3 du3nYeCKNe U XMMUYECKUE CBOMCTBA bubmoreka [JOK
Bojiopoa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 IT
OIUITHE O KHCIOTAx 1 COIAX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI ToTy4eHHsT BOAOPO/Ia B bubnuoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
31 [IpakTuueckas pabora Ne 4 o Teme bubnmoreka [JOK

«[Tonydyenue u cobupanue BoAOpoOa,

https://m.edsoo.ru/ff0d442



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

W3yYEHHUE €r0 CBOMCTB»

MossipHblii 00BEM Ta30B. 3aKOH

but6mmoreka [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruucnenus o0b€Ma, KoTu4yecTBa

33 BEIIIECTBA rasza 1o ero M3BeCTHOM bubmorexa OK

= . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
Brruucnenust 00bEMOB ra3oB 1Mo

34 ABHCHUIO PEAKIIUM HA OCHOBE 3aKOHA bubmorexa OK
yp . peartt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUI ra30B

35 dOu3nvecKknue U XUMUYECKUE CBOMCTBA bubnuoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [Tonsitue 00 bubmuoreka [JOK
AHIUKATOpax https://m.edsoo.ru/ff0d59¢e2
Bona kak pactBoputens. HacbiieHHbIe

37 u HeHaCLHieHHHE acTBOPEL. MaccoBas buGnnorexa LIOK

p Pl https://m.edsoo.ru/ff0d5b40
JIOJIs1 BELIECTBA B PacTBOpE
[TpakTuyeckas pabora Ne 5 o Teme

18 «[IpuroroiieHne pacTBOpOB € Bu6muotexa [JOK
ONpeACIEHHON MacCOBOU JT0JIEN https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BEIIECTBA»

39 KonTtponsHas pabora Ne2 o reme Bu6muotexa [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxcupsl: cocTaB, KiacCUpUKALIUS, but6mmoreka [IOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue nu XuMHYECKHE CBOMCTBA

but6mmoreka [IOK
41 KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX

OKCHUI0B

https://m.edsoo.ru/ff0d664e
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OcHoBaHuUs: cOCTaB, KJIacCH(pUKAIIHS,

bubmunoreka LIOK

42
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 ITosnydyeHne U XUMHYECKUE CBOKCTBA Bubmuotexa [JOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarus, but6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHue nu XuMHYECKHE CBOMCTBA bu6nuoreka [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIIATypa,
46 CHOCOéBII) OJI )eHI/m XI/IMI/I‘IZ(IZ)KI/IC bubmorexa HOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[TpakTrueckas padota Ne 6. Permenue
47 SKCIEPUMEHTANIBHBIX 33/a4 I10 TEME bubnmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)
43 ['eneTnyeckas cBsI3b MEXKIy Kilaccamu bubnmoreka [JOK
HEOPraHWYECKUX COCAMHEHU https://m.edsoo.ru/00ad9a50
bubmunoreka LIOK
49 O06o001IeHre U cucTeMaTU3aIys 3HaHUH
- H https://m.edsoo.ru/00ad9cb2
KontponbHas padota Ne3 o teme
50 "OCHOBHBIE KJIACCHI HEOPraHUYECKUX bubmmorexa LIOK
o p https://m.edsoo.ru/00ad9¢1la
COCTMHCHU I
[TepBbie MOMBITKY KIacCUPUKAITTT
51 XMMHYECKUX 3J1eMEHTOB. [loHsiTHE O bubmorexa [IOK
i https://m.edsoo.ru/00ad9ffa
TPYIIax CXOTHBIX AJIEMEHTOB
[Tepuoanueckuii 3aKOH U
bubmunoreka LIOK
52 [Tepuoanueckas cucreMa XUMHYECKUX

anemenToB /1. 1. MenaeneeBa

https://m.edsoo.ru/00ada52¢c
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but6mmoreka [IOK

53 Ilepuo 0
PHOJBL, TPYHIIBL, HOATPYITIET https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. CocTaB aTOMHBIX bu6nuoreka [IOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000J109eK
. bubmuoreka [{OK
55 aToMOB 3J1eMeHTOB [leprnoanueckoit
https://m.edsoo.ru/00adabbe
cucteMsl [. 1. Menaeneena
XapakTepucTuKa XUMHUIECKOTO
56 3JIEMEHTA MO €ro MOJIOKEHUIO B bubmuoreka [JOK
[Tepuonuueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
Menpgeneena
3nauenue [lepuoanyeckoro 3akoHa aJist
57 pa3BuTus Hayku U npaktuku. J[. 1. bubnmoreka [JOK
MenpeneeB — y4€HbIN, IEIAror u https://m.edsoo.ru/00ada96e
IrpaKJIaHUH
58 DIEeKTpOOTPULIATEILHOCTh ATOMOB bubnmoreka [JOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmunoreka LIOK
59 Honnas xumMmudeckas CBI3b
https://m.edsoo.ru/00adac34
60 KoBasieHTHas monsipHas XMMUYECKast bubnmoreka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenossspHas XUMU4ecKas Bu6muotexa [JOK
CBA3b https://m.edsoo.ru/00adaab9
bubmunoreka LIOK
62 CreleHb OKUCIICHUS
https://m.edsoo.ru/00adae28
63 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIC bubmmoreka [JOK
peakuuu https://m.eds00.ru/00adb076
64 OkucauTeny 1 BOCCTAHOBUTEIN bubmoreka [JOK
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https://m.edsoo.ru/00adb076

65 KonTponbnas padora Ne4 no teme | bubnmoreka [JOK
«Ctpoenue atoma. XUMHUYECKas CBA3b) https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O6o01IeHNE U I Bu6muotexa [JOK
cucTeMaTH3allus 3HaHUI https://m.edsoo.ru/00adb33¢c
67 PezepBHblit ypok. O0o01IeHNE U | Bu6muotexa [IOK
CUCTEMAaTHU3alMs 3HAHU N https://m.edsoo.ru/00ad9cb2
bubmunoreka LIOK
nu 1
68 TOTOBasi KOHTPOJIbHAS paboTa hitps://m.cdsoo.rw/f0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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9 KJIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hdara uudposbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero u3yyeHusi | oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
IIepnonrueckuit 3aK0H.

1 IIepuoanueckas cucrema 1 bu6nuorexa LIOK
XUMHUYECKHX deMeHTOoB /1. 1. https://m.edsoo.ru/00adb59e
MeHneneesa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMHYECKHX 3JIEMEHTOB 1 bubmorexa OK

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

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

4 Buabsr XuMHUYECKOM CBSI3U U THIIBI 1 bubmunoreka LIOK
KPUCTALINYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme

5 «IToBTOpenue u yriay0OaeHue 3HaHUI 1 1
OCHOBHBIX pa3/iesioB Kypca 8 Kiacca»

6 Knaccudukamnust XuMU4ecKux | bubmunoreka LIOK
pEaAKIHI MO pa3IMYHbIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsATHE O CKOPOCTH XUMUYECKON

7 eakquu. IIoHATHE O TOMOI€HHBIX U 1 Bubmiorexa OK
P ' https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIMIX
[TonsaTHEe 0 XMMUYECKOM PaBHOBECHHU.

8 daxTopsl, BIUAIONIME HA CKOPOCTD 1 bubmmorexa IOK

pbl, . p https://m.edsoo.ru/00adc28c
XUMUYECKON PeaKlUy U MOJIOKEHUE
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XUMHYCCKOI'0 paBHOBECHUSA

OKHCIIMTEIFHO-BOCCTAHOBHUTEIIbHEIE

but6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTUYECKOIN
10 ncconuarmu. CUIBHEIE U cl1a0bIe bubmmorexa [OK
A HHarH. https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HounHurble ypaBHEHUS peaKIlnil bubmmorexa LOK
yp peartt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIOT U
12 OCHOBaHUH B CBETE IIPECTaBICHUN bubmmorexa [OK
p VH https://m.edsoo.ru/00add5d8
00 DIIEKTPOIUTUIECKON TUCCOIIUAIIUU
XHUMHUYECKHE CBOMCTBA COJIEU B CBETE
13 [IPEACTABIIEHNI 00 bubmmorexa [OK
pe . https://m.edsoo.ru/00add8b2
ANEKTPOJIUTUYECKON JUCCOLMAIIII
14 IlousTue o runpoause coieu bubmmorexa IOK
AP https://m.edsoo.ru/00add9d4
15 O06o01IeHre U cucTeMaTr3aIus bubmuoteka [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Pemenue sxcnepuMeHTAIBLHBIX bubmmorexa LOK
p https://m.edsoo.ru/00addbfa
3a71a4uy
Kontponbnas padota No2 o teme
17 «DIIEKTPOIUTHYECKAS TUCCOLIHAIIHAS bubmmorexa LOK
P A HHATHA. https://m.edsoo.ru/00addec0
XUMHUYECKUE PEAKIIUU B PACTBOPAX)
OO0m1as XxapaKTepuCTHUKa rajJoreHOB.
18 XUMHYECKHE CBOMCTBA HA IIPUMEDPE bubmmorexa LOK
p p https://m.edsoo.ru/00addfe2
xjopa
19 XnopoBogopoa. ComnsiHast KHCIIOTA, but6mmoreka [IOK
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XUMUYECKHE CBOWCTBA, MOJTyYEHHUE,
MIPUMEHEHUE

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

[IpakTuueckas padora Ne 2 o reme

20 «TonyueHne COIAHON KUCIOTHI bubmorexa [IOK
e .. . ’ https://m.edsoo.ru/00ade348
U3y4YeHUue €€ CBOMCTB»
Brruucnenust no ypaBHEHUSIM
21 XUMHYECKHUX PEaKIUU, €CIIM OOUH U3 buGnnorexa LIOK
P ’ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
” OO01mast xapakTepUCTHKA dJIEMEHTOB bu6nuoreka [IOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AJIoTponHbIe MO (UKALIMY CEPBI.
23 Haxoxnenue cepsl U €€ coeTMHEHUI bu6nuoreka [IOK
B IIpUpoOJIe. XUMUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10poa, CTPOCHHE, bu6nuoreka [IOK
¢u3nUeckrue 1 XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHas KUCIIOTA,
25 bu3NYeCKre U XUMUYECKUE CBOMCTBRA bubmorexa OK
’ https://m.edsoo.ru/00adea28
IIPUMEHEHHE
XUMHUUYECKUE PEAKLINH, JIEKALUE B
OCHOBE IIPOMBIIIIEHHOT'O CII0c00a
26 MOJTYyYEHUSI CEPHOM KUCIIOTHI. bu6nuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPYKaIOILEeH Cpelibl COETUHEHUSIMU
cepbl
7 Brruuciaenne MaccoBOM J0JIM BBIXO/a bubmuoreka [JOK
NPOJIYKTa PEAKIINHU https://m.edsoo.ru/00adec8a
28 OO6m1as XxapaKTepUCTUKa JIEMEHTOB bubnuoteka [JOK
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VA-rpynnsl. A30T, pacnpocTpaHeHue
B IIpupo/ie, GU3nvecKue u
XUMUYECKHE CBOKCTBA

https://m.edsoo.ru/00adeea6

AmMMHaK, ero Gu3n4ecKue u

29 XUMUYECKHE CBOWCTBA, MOJTYyYEHNE U bubmorexa [IOK
> O https://m.edso0.ru/00adf004
IIPUMEHEHHE
[IpakTuueckas padora Ne 3 o reme
30 «lTonyuenne ammuaka, U3y4eHue ero bubmorexa HOK
N 7 it https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KUCIoTa, €€ hu3ndecKue u bu6nuoreka [IOK
XAMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEH
aMMOHHUS B KAUECTBE MUHEPATbHBIX

32 noOpeHuit. XUMHUYECKOe bubmorera [IOK
YAORP ' N https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOIIEH Cpeabl
COCIMHEHUSIMU a30Ta
®ocdop. Oxecua pochopa (V) u

33 (bocg)o pHaH KI/IC.H((i))Ta q)¢plz3n(qe2:1<14e U Bubmmorexa [IOK

P . https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOJTYyUYECHUE
Hcnons3oBanue pochatos B

34 KaueCTBE MHHEPAIBHBIX YI0OpEHUH. bu6nuoreka [IOK
3arpsi3HEHUE TPUPOTHON CpPEb https://m.edsoo.ru/00adfc20
docharamu
Yraepon, pacipocTpaHEHHE B

35 npu I())z[e gnsnlzlec;;e U XUMHUYECKHE Bubmmorexa [IOK

P ? ’ https://m.edsoo.ru/00adfd9c
CBOMCTBa
36 Oxkcuapl yriaepojaa, ux pu3ndeckue u bu6nuoreka [IOK

XUMHUYECKUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKOJIOTHYECKUE TTPOOIEMBI,
CBsI3aHHBIE ¢ OKcuaoM yrieposa (IV)

37 VYronpHas KACIOTa U €€ COU bubmorexa HOK
https://m.edsoo.ru/00ae006¢
[IpakTrueckas padota Ne 4 o Teme

13 "ITomyuenune yriaekucioro rasa. bubnmoreka [JOK
KadectBennas peaxiys Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIC TOHATHS 00
39 OpTraHUYECKUX BEIECTBaX KaK O bubnnorexa LIOK
p https://m.edsoo.ru/00ae054¢
COCTMHEHUSX YIiIepoaa
40 KpemHuuii u ero coequHeHust bubmmorexa LOK
P https://m.edsoo.ru/00ac080a
[TpakTuueckas padota Ne 5. Pemenue

A1 AKCIEPUMEHTAIBHBIX 3a/]1a4 110 TEME bu6nuoreka [IOK
«Bakneiiie HeMeTaJIbl U UX https://m.edsoo.ru/00ac0bf2
COCTUHEHHUS»

Kontponbnas padota Ne3 mo teme
. bu6mmoreka [IOK
42 «BaxHeie HeMeTaIbl U UX
https://m.edsoo.ru/00ac0e18
COCTUHEHHUS»
OO0mas XxapaKTepUCTUKA XUMHUIECKUX
3JIEMEHTOB — METAJIJIOB.

43 Metannnueckas CBSI3b U bubmuoteka [JOK
MeTaJIINYeCKas KpUCTaINYECKast https://m.edsoo.ru/00ae103e
pemérka. PU3nYECKUe CBOMCTBA
METaJIOB

44 XuMHYECKHE CBOMCTBA METAJITIOB. bubnuoreka [JOK

DNEKTPOXUMHUYECKUH psifl

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

OO61u1me crnocoObl MoTy4eHust
MeTaiuioB. CiuiaBel. BeIauciieHust mo

Bbubmunoreka LIOK

45 7|
YPABHCHIAM XUMITACCIHX Peartui, https://m.edsoo.ru/00ael 156
€CJIM OJWH W3 PEareHTOB COJICPIKUT
MIpUMECH
46 IToHsITHE O KOPPO3UH METAJIIIOB bubmorexa LIOK
pp https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47
[Henounnie meramet https://m.edsoo.ru/00ae14b2
43 OKCHUIBI M TUAPOKCUBI HATPUS U bubmuoteka [JOK
KaJus https://m.edsoo.ru/00ae14b2
49 [[{erouHO3EMENBHBIE METAILIIBI — bubnmoreka [JOK
KaJIBbIIMA 1 Mardui https://m.edsoo.ru/00ael 5e8
50 Baxuetimme coefMHEHNS KaJIbITH bubmorexa LIOK
a H https://m.edsoo.ru/00ael5e8
51 O00011EeHNE U CUCTEMATU3ALMS
3HAaHUH
5 JKEcTKOCTh BOABI U CIIOCOOKI €& bubmunoreka LIOK
YCTPAaHEHHUS https://m.edsoo.ru/00ae1886
[IpakTuueckas padora Ne 6 o reme
53 "XEcTKOCTL BOABI 1 METOELI €€ buGnnorexa LIOK
" A A https://m.edsoo.ru/00aclaed
YCTpaHEHHUS
bubmunoreka LIOK
54 Ao 7
AOMHHIH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHJIA U Bu6muotexa [JOK

TUAPOKCHIA

https://m.edsoo.ru/00aelc64
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but6mmoreka [IOK

36 Keneso https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIBI M COJIU KeTe3a bu6mmoreka [IOK
(IT) m »xene3a (IIT) https://m.edsoo.ru/00ae35e6
58 O00011eHNEe U CUCTEMATU3ALMS
3HaHUU
[IpakTuueckas padora Ne 7. Perenue
59 HKCIIEPUMEHTAJIbHBIX 337a4 110 TEME bubnmoreka [JOK
«BaxHenmme MeTaJlJTbl U UX https://m.edsoo.ru/00ae3de8
COETUHEHUS
Brruucnenust no ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHii, eCIM OJNH U3
60 peareHToB /1aH B U30BITKE WU bubnmoreka [JOK
COZIEPXKUT pUMecH. Beruncnenns https://m.edsoo.ru/00ael1750
MacCOBOM JOJH BBIXOJIa MPOIYKTa
peakuuu
61 O00011eHNEe U CUCTEMATU3ALMS
3HaHUU
KonTtponsHas padora Ne4 o reme
62 «BaxHenmme MeTaJlJTbl U UX
COETUHEHUS
63 BemectBa u matepuansl B bubmunoreka LIOK
TOBCETHEBHOM KM3HU UEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE bu6nuoreka [IOK
OKPYKaroILEeH Cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumMuu B pernieHuu bu6nuoreka [IOK
HKOJIOTHYECKUX MPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHbIil ypok. O6001ICHIE 1 bubnuoreka [JOK
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cUCTeMaTH3alus 3HaHU!

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

67 PesepHblit ypok. O60011eHUE 1 | bu6nuorexa LIOK
cUCTeMaTHU3anus 3HaHUU https://m.edsoo.ru/00adb33c
but6mmoreka [IOK
J4! 1
68 TOTOBas KOHTpONEHas pabora https://m.edso0.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 63
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YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. Xumus, 8 kiacc: yuebd ais obiieodpaszoBat. opranuzanuit/ Pymsutuc I'.E.,
@®enpaman O.I'. 5-e uzn. — M.: [Ipocsewenue

2. XuMusi: 8 KII.: 3JIEGKTPOHHOE MPUJIOKEHHE K YIEOHHUKY.

3. Xumwus, 9 kmacc: yueb s obmeodpaszosat. opranusanuii/ Pymsutuc I.E.,
®enpaman O.I. 5-e uzn. — M.: IIpocsewienue

4. Xumus: 9 KI1.: 3JIEKTPOHHOE MPUIIOKEHUE K YUCOHUKY.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

. Xumus: 8 ki1.: yue0. s oomieodpaszorat. Yupexaenuii / I'.E. Pynasutuc, ©.I'.

Oenpaman. — M.: [Ipocserienue.
Xumust: 8 KII.: SJIEKTPOHHOE TIPHIIOKEHHUE K yUSOHUKY.

. XuMHUS: 33Ja4HUK ¢ «rioMontHuKoM»: 8-9 kiaccer / H.H. I'apa. — M.

[Ipocsewmenue.
Xumus. Paboune nporpammel. [Ipeamernas munus yueOnukos ['.E. Pynsutuca,
@.I". denpamana. 8-9 knaccel/ H.H. I'apa. — M.: IIpocBemienue.

. XuMus: qunaktTuueckui matepuai: 8-9 ki. / A.M. Pageuxwuii. — M.

[IpocsemieHue.

Xumus. Ypoxku: 8 ki1. / H.H. I'apa. — M.: [IpocBemienue.

Xumus: 9 ki1.: yueb. nis oomeo0paszopat. Yupexaenuii / I'.E. Pynsutuc, ©.I'.
@enpaman. — M.: [Ipocsenienue.

Xumus: 9 KI1.: 3JIEKTPOHHOE MPUIIOKEHHUE K YUCOHUKY.

Xumus. Ypoku: 9 ki. / H.H. I'apa. — M.: [IpocBemienue.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
1. http://school-collection.edu.ru/ EquHas koyekius nu@poBbIXx 00pa3oBaTeIbHBIX

pecypcoB
http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000/mi/18/p/page.html

2. http://www.chemnet.ru/ TTopTan ¢pyHIaMEeHTaIbHOTO XUMUYECKOTO 00Pa30BaHUS
3. http://him.1september.ru/ XKypHan «XuMus»

4. http://experiment.edu.ru/ Poccuiickuii 061meodpazoBaTenbHbIi moptan: Komnekuus
€CTECTBEHHOHAYYHBIX DKCIIEPUMEHTOB

5. http://www.hij.ru/ HaydHO — mOIMysApHBIN KypHAI «XUMHUS U 5KU3Hb

6. http://chemistry.narod.ru/ Ilepuonnyeckas cucrema 3J€MEHTOB

7. http://him-school.ru/ BupTtyanesnasa Xumuueckas [lIkona

8. http://www.alhimik.ru/ Bcepoccuiickast onumnuaza MKOJbHUKOB 110 XUMUHU
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