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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOrO 00I11ero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMIl K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTenbHOM MTPOrpaMMbl OCHOBHOTO O0IIIETO 00Opa30BaHuUs, MPEACTAaBICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe deaepanbHOil pabodeil mporpaMmbl
BOCIIUTAHUS U C YYETOM KOHLETIIUU MPEnoaBaHus Y4eOHOTo mpeaMeTa « XUMHUs»
B 00pa3oBaTeNibHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo XxuMuu Aa€T TpPENCTaBICHUE O IENAX, OOIIel CTpaTreruu
oOy4eHusi, BOCIUTAHUS W Pa3BUTHSI OOYYAOIIMXCS CPEACTBAMU Y4EOHOTO
npeaMera, YCTaHABJINBAET 00s13aTENIbHOE peAMETHOE CoJiepKaHue,
NpeayCMaTPUBAET PACIpPENEIECHUE €ro Io KiaccaM M CTPYKTYPUPOBAHHE IO
pa3zenaM M TeMaMm MPOrpamMMbl MO XUMHH, ONPENENSIET KOJIUYECTBEHHBIE U
KaueCTBEHHbIEC XapaKTepUCTUKU COJIepKaHus, PEKOMEHIYEMYIO
MOCJEAOBATEILHOCTh HM3YYEHHSI XHUMUU C YUYE€TOM  MEXIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO TMporecca, BO3PACTHBIX
0COOEHHOCTEH  O0y4alolUXcs, OMNpeAeNseT BO3MOXKHOCTU MpeaMera s
peanuzauuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00Opa30oBaTEIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TPEeOOBaHUM K
pe3ynbrataMm oOy4eHHUs XUMUW Ha YPOBHE IIeJIeH N3y4YeHHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATENILHON JIEATEIbHOCTH OOYYalolerocss Mo OCBOEHUIO
y4eOHOT0 Co/IepKaHusl.

3HaHWE XHMHH CIYXXKUT OCHOBOW [JIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
o0ydJaromerocs, ero mpeaCTaBICHUNH O MAaTEPHAIIBHOM €IWHCTBE MHPA, BAXKHYIO
poJib WrpaioT (GopMUPYEMbIC XHMHEH NPEICTABICHUS O B3aWMOIIPEBPAIICHUSIX
PHEPrUM M 00 HSBOJIONMHU BEUIECTB B MPUPOJE, O MYTAX PEHIeHUs TrI00aibHBIX
npo0eM YCTOMYMBOIO PA3BUTHUSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBOM M KOJIOTHYECKON 0€30MacHOCTH, MPOOIIeM 3IpaBOOXPaHEHUS.

N3ydenue xumuu:

CIOCOOCTBYET  peaju3alid  BO3MOXXHOCTEH  JUIsi  CaMOpa3BUTHS U
dbopMHpoOBaHUs KYJIbTYpPbI IMYHOCTH, €€ 001Ie U PYyHKIIMOHAIbHON TPaMOTHOCTH;

BHOCUT BKJIaJ| B (QOPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmmxcsi, HABBIKOB HMX CAaMOCTOSATEIHLHOW ydeOHOW  JesTeIhbHOCTH,
DKCIIEPUMEHTAILHBIX W HCCICIOBATEIBCKUX YMEHHM, HEOOXOJMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B MPOPECCUOHATILHOM JESTENbHOCTH;

3HAKOMUT CO CHenu(UKON HAydHOrO MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIONUXCS;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAaYYHBIM 3HaHHSAM, K IPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
o0pa3zoBaHue 00yJarOIIHUXCS.

JlaHHbIe HampaBjieHUs B OOyYEHHWU XUMHHU OOECIEUMBAIOTCS CHEIU(UKON
COoJCp)KaHUsl  y4yeOHOro  TpeaMeTa, KOTOpPBIM  SIBISETCS  IEJaroru4ecku
allaliTHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKH XMMUU Ha OMPEAETIEHHOM 3Tare e
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHATUNW XUMHHU, OCHOB
HEOPraHUYEeCKOW XUMHM M HEKOTOPBIX OTJECIbHBIX 3HAYUMBIX TMOHSTHU
OPTaHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUH C(POPMUPOBAHA HA OCHOBE
CUCTEMHOrO mnojaxona k €€ m3ydeHuto. CoaepkaHue CKIAIbIBAETCS U3 CHUCTEMBI
MOHATHUM O XUMHUYECKOM D3JIEMEHTE U BEILIECTBE U CUCTEMbI ITOHSATHI O XMMHUUYECKOM
peakiuu. OO0€ d3TH CHUCTEMBI CTPYKTYPHO OPTaHW30BaHbI TI0 TPHHIIUITY
MIOCJIEIOBATEILHOTO PA3BUTHS 3HAHWM HA OCHOBE TEOPETUYECKUX IMPEICTABICHUMN
Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

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

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBSI3H;

— TpencTaBieHUNd 00 DICKTPOJUTHYCCKON IUCCOIMAIMMA BEIIECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJIYYE€HHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0OBATEILHO OT OJTHOTO
YPOBHSI K JPyromMy, BBIONHSAS (GYHKIUA OOBSICHEHHS U TMPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOXXHOCTEU MPAKTHYECKOTO MPUMEHEHHS U TMOJTYyUYEHUS
M3y4YaeMbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHUHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
IIPEACTABICHNS] O XUMHYECKOM COCTABIIAIOLICH HAyYHOW KapTUHBI MHpPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbl, LIEHHOCTHOTO OTHOIICHUA K HAy4YHOMY 3HAHUK U
METOJIaM MO3HAHUSA B Hayke. M3ydeHHe XMMHUU OPOUCXOAUT C IMPHUBJICUEHUEM
3HAHWW W3 paHee H3YUYCHHBIX Y4YeOHBIX MpeaMeToB: «OKpYKaOIUHd MUPY,
«buonorus. 5—7 knacce» U «Pu3MKa. 7 KjIaccy.

[lpy wu3ydyeHWH XUMHUH TPOUCXOAUT (HOpMUPOBAHWE 3HAHUN OCHOB
XUMUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYCCKOU
JESITETLHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHMPOBOM KYJBTYpHI.
3agaya y4eOHOro mnpeaMera COCTOUT B (OPMUPOBAHUU CHUCTEMbl XUMHYECKHX
3HAHUN — BaKHEUINUX (haKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKHUX TMOJIOKECHHM,
JOCTYITHBIX 00OOIICHNT MHPOBO33PEHUECKOTO XapakTepa, S3blIKa HAYKH, B



OpUOOIIEHNHM K HAyYHbIM METOJaM T[IO3HAHUSA TPU HU3YYCHUHU BEIECTB U
XUMHUYECKHUX PEaKIHi, B (OPMUPOBAHUHN M PA3BUTHUU MO3HABATENbHBIX YMEHUH U
UX TPUMEHEHWH B Y4eOHO-NIO3HABATENbHOM U  y4eOHO-HCCIIEeT0BATEIbCKON
JESATEIbHOCTH, OCBOCHMM NpaBWJ O€30IacCHOr0 OOpalleHHs C BELIECTBAaMHU B
MIOBCE/IHEBHOM JKH3HH.

[Tpu u3yyeHun XMMHHU HA YPOBHE OCHOBHOT'O OOIEro 0Opa30BaHUSI Ba)KHOE
3Ha4YeHHE MPUOOPENN TaKUE LI, KaK:

— (OpMHUPOBAHHME WHTEIUIEKTyaJIbHO PpPa3BUTONW JIMYHOCTH, T'OTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CaMOCTOSATEIBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM a/1alTUPOBATHCA K OBICTPO MEHSIOLUMCS YCIOBHSIM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
o0y4aromuxcsi K CaMOCTOATEIbHOW IMO3HABATEIbHOW JEATENbHOCTH, HAyYHBIM
METOJaM NO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrieueHne ycaoBuil, CIOCOOCTBYIOIIUX MPHUOOPETEHUIO 00YUYaIOIUMUCS
OMbITa Pa3HOOOPA3HOW MAESITENBbHOCTH, MO3HAHHUA U CAMOIO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOLINX YHUBEPCAIbHOE 3HAUEHUE IS
Pa3IMYHbIX BUJOB JI€ATEIbHOCTH;

— (opmupoBaHue o00meld (YHKIMOHAIBHOM M  €CTECTBEHHO-HAay4YHOM
rPaMOTHOCTH, B TOM 4YHCIE YMEHHH OOBSCHATP M OLIEHUBATH SIBJICHUSA
OKpPY’KAIOIIeT0 MHpA, WUCIOJb3YysS 3HAHHUS U OMbIT, MOJTYYCHHbIE MPU H3YUYCHUU
XMMHMH, TPUMEHATh UX IPU PEUIEHHMH MpoOJieM B IOBCEIHEBHOM JKU3HU U
TPYAOBOH AESITENBHOCTH;

— (QopmupoBaHue y o0Oyyarolmuxcss TI'yMaHUCTUYECKMX OTHOIIEHUH,
NOHMMAaHUSA LEHHOCTH XUMHYECKHX 3HAaHUW Ui BBIPAOOTKH HKOJIOTUYECKU
1eJIeCO00pa3HOro TMOBEACHUS B OBITY M TPYAOBOM JEATEIbHOCTH B HENIX
COXPAaHEHHUs CBOETO 37J0POBbS U OKPY’KAIOLIEH NPUPOJHON CpeIbl;

— pa3BUTHE MOTUBALMUM K OOYYEHMIO, CIIOCOOHOCTEW K CAaMOKOHTPOJIO U
CaMOBOCIIMTAHUIO HA OCHOBE YCBOEHHS OOIICUYETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpOoduis ¥ HAIpPaBIEHHOCTHU AATbHEHIIETO
oOyJeHwus.

OOmiee 4ucinO YacoB, OTBEAEHHBIX Ui HU3YYEHHUS XHMHMM Ha YPOBHE
OCHOBHOTO 00111er0 00pazoBaHus, coctabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HEJIeN0), B 9 kitacce — 68 4acoB (2 yaca B HEJIEIIO).



COJEPXKXAHUME OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B KM3HU YEIOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemectBa. PU3WYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHUE
BellecTB. [loHsATHE O MeTOnax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CrniocoObl pa3zenenust cMeceil.

ATOMBI ¥ MOJEKYJIbl. XHUMHYECKHE dJIeMEHTbl. CHUMBOJBI XUMHYECKHUX
a1eMeHTOB. [IpocThie U C0XKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumudeckas ¢Gopmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcoOcCTaBa BewlecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcuUTENbHAs MOJIEKYJsIpHAs mMacca. MaccoBas JoJisi XUMUYECKOTO 3JIEMEHTA B
COCIUHEHNUH.

KomnuectBo Bemectsa. Moisb. MossipHas macca. B3aumocBsA3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYpPHBIX EIWUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCTUHEHUMN.

Ou3nuecKue U XMMHUUYECKUE ABJICHUS. XUMHUUECKAsl peakluus U €€ MPU3HAKH.
3aKOH COXpaHEHHsS MAacChl BELIECTB. XMMHUYEeCKUE ypaBHeHMs. Knaccudpukanus
XUMHUYECKUX PEAKIUH (COeTUHEHNS, Pa3I0KECHHUSI, 3aMEIICHUS, OOMeHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamu oOpaileHus ¢ J1adopaTopHbIM 000PYAOBAaHUEM, U3YUEHUE U OIMKCAHUE
bu3MYeCKuX CBOWCTB O0pa3llOB HEOPTAaHWYECKUX BEIIECTB, HAOJIOJIECHUE
bus3ndeckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIEHUE M KOHACHCAIUs BOJAbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE MeJla ¢ KUCJIOTOM) SIBJICHUM, HAOII0/ICHUE U
ONHUCAaHWE NPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakluid (pa3sioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (II) npu HarpeBanuu, B3auMoJIeicTBUE xkene3a ¢ pactBopom conu meau (1),
U3y4YeHUE CIOCOOOB pa3JesieHHs] CMECed: ¢ MOMOIIbI0 MarHuTa, (pUiIbTPOBAHUE,
BbINIApUBaHUE, AUCTHILIISALUS, XpoMaTorpadus, MpoBeeHNE OUUCTKU MTOBAPEHHOU
coid, HAOMIOJEHWE W  ONHWCAHWE  PE3yJbTAaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHUE MOJEIIEN MOJICKYJ
(IIrapocTepKHEBBIX ).

Baxueiime npeacTaBuTe M HEOPraHUYECKUX BElIeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopoa — 31€MEHT U mpocToe
BemecTBO. HaxokneHwe kucimopoga B TpUPOAE, (PU3MYECKHEe W XUMHUYECKHE
cBorictBa (peakmuu rtopeHus). Oxcuzapl. [Ipumenenwme kucmopoma. CrmocoObI



MOJIY4eHHUST KHUCIopoJa B JjabopaTopuud W TMPOMBINUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTpoIHas MOAU(UKALNS KHCIOPOa.

TennoBoit 3¢(deKT XUMHUECKON peakiuud, TePMOXHMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIIMBO: yrojb W METaH. 3arps3HEHue
BO3]lyXa, YCUJIEHHE MAPHUKOBOTO 3(pekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonmopon — nanmemeHT um mpocrtoe BemecTBo. Haxoknenwe Bomoponma B
npupoae, GU3MYECKHEe ¥ XUMUYECKHE CBOWCTBA, MPUMEHEHWE, CIIOCOOBI
nonyyeHus. KucmoTsl u comnu.

Monsipablit 00bEM ra3oB. Pacuérbl M0 XUMHUYECKUM YPABHEHUSIM.

dusnueckne cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpBI.
HaceiieHHble 1 HEHACBIIEHHBIE PAacTBOPBI. PacTBOpHUMOCTH BEHIECTB B BOJE.
MaccoBas 10Ji1 BEIIECTBA B PaCTBOpE. XMMHUUYECKHE CBOKMCTBA BOJbl. OCHOBAHHS.
Ponb pactBOpoB B npupojae U B KU3HMU 4esnoBeka. KpyroBopoT BOAbl B MPUPOJE.
3arps3HeHne NpUpOaHbIX BoA. OXpaHa v OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus neopranmdeckux coemunennit. Oxcunnl. Knaccuduxarus
OKCHUJIOB:  cojeoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HeconeoOpazyomue. Homenkinatypa oxcumoB. @Du3umdeckue HU XUMHUYECKHE
cBOMCTBa OKCHUJIOB. [TomydyeHune okcuIoB.

OcHoBanus. Knaccudukauuss ocHOBaHHM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknatypa ocHoBaHmii. PU3MYECKHME W XUMHUYECKHE CBOMCTBA
ocHoBaHMM. [losmyueHne oCHOBaHMI.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucinor. dusnyeckue u
XUMHUYECKUE CBOMCTBAa KUCIOT. Psan axktuBHoctu mertamwioB H. H. bekerosa.
[TosryuyeHue KUCIOT.

Conu. Homenkiatypa coneil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenue cosen.

['eHeTnueckas CBsI3b MEXKIY KJIaCCAMU HEOPTAaHUYECKUX COEAUHEHUMN.

Xumuueckuii IKCnepumenm:

KA4EeCTBEHHOE ONPENEIICHUE COJAEPKAHU KUCIOPOJa B BO3yXE, ITOJyUYECHHE,
coOupaHue, pacrlo3HaBaHHE M M3yYEHUE CBOMCTB KHUCIOpOAa, HAOIIOACHHE
B3aUMOJECUCTBUSA BEIIECTB C KHCJIOPOAOM H YCIOBUA BO3HUKHOBEHUS U
npeKpalieHuss TopeHus (moxapa), O3HaKOMJIeHHe ¢ oOpa3llaMH OKCHIOB U
OMHMCaHUE MX CBOMCTB, MOJydyeHHE, COOMpaHWE, PpACIO3HABAHUE M H3YyUCHUE
CBOWCTB BOJIOpoJia (rOpeHue), B3auMojencTBue Bojoposa ¢ okcuaoM meau (II)
(BO3MOXKHO HCIOJIb30BaHUE BHUACOMATEpUAIOB), HAOIIOACHHE OOpa3IOB BEIECTB
KOJIMYECTBOM 1 MOJIb, HCCIIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHUS BEILECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCcOBOW J0JIEd pacTBOPEHHOTO BEMIECTBA, B3aAMMOJECHCTBUE BOAbI C METAJJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCHOJIb30BAaHHE BHJIEOMATEPHUANIOB),



WCCJIeIOBaHNE O0pa3loB HEOPTraHWYECKWX BEIMIECTB PAa3IMYHBIX KJIACCOB,
HaOIIOICHUE W3MEHEHUSI OKPACKM MHANKATOPOB B PACTBOPAX KHCIIOT M IIEIOYCH,
uzydeHue B3aumojencTBua okcuga meau (II) ¢ pacTBOpoM CEpHOWM KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEeaklUWil HEUTpaIM3aluM, IOJYyYEHUE HEPACTBOPUMBIX
OCHOBaHHWM, BBITECHEHHE OJHOIO METAJIa JPYTHMM W3 PacTBOpa COJM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/a4 N0 TeMme «BaxHelmme Kiaaccbl HEOPraHUYECKUX
COCIUHEHUI.

IHepuoauueckui 3axkoH u Ilepuognueckasi cucreMa XUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHue aroMoB. XHMMHYECKasi CBA3b.
OKHCIANTETBbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOMBITKM KiIAacCU(PHUKAIMKA XUMUYECKHX dJeMeHTOB. [loHsTne o
rpynnax CXOJHBIX 3JJIEMEHTOB (IEJIOYHBIE M IIETOYHO3EMEIbHbIE METAILIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUAPOKCHUBI.

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. KopoTkomepuonHas W JIUHHONEpHOAHass  (Gopmbl
[Iepnonnueckoit cucrembl xumuueckux anemMeHToB [[. . Menneneesa. Ilepnoast
u rpynmbl. DU3nyecKui CMBICH MOPSAAKOBOTO HOMEpPA, HOMEpPOB NEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYeK aTOMOB TepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[Tepuomnueckon cucremnl . M. MennpeneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro noJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH W3MEHEHUs pPAANyca aTOMOB XHMHYECKHX 3SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOVCTB 10 IPYNIIAM U IIEPHUOJIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoil CUCTEMbl XUMHUECKUX
AJIEMEHTOB I Pa3BUTUsS Haykh W mnpaktuku. [l. V. MenneneeB — y4€HbIM U
IpaKIaHUH.

Xumuyeckass cBA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBA3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenbp  okuciieHusi.  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iponiecchbl OKMCIIEHNs U BOCCTAHOBIIEHUS. OKHUCIUTENN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumenm:

M3ydeHue OoOpas3lloB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBUE
TUJIPOKCUAA LIMHKA C pPAcTBOPAMM KHUCIOT W WIEIOYEH, IMPOBEACHUE OIMBITOB,
WUIIOCTPUPYIOLIIUX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKUUN
(ropeHue, peakiuu pazioKeHUsl, COSTUHEHU).

Mescnpeomemmnbnie ceasu



Peanmu3anus MeXnpeagMETHbIX CBA3€H NpU U3YYEHMM XUMHUHM B 8 Kiacce
OCYIIECTBIISIETCS. 4YE€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
MOHSATUM, TaK W MOHATHH, SIBISIONIUXCS CUCTEMHBIMU ISl OTAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.

OO11e ecTeCTBEeHHO-HAYUYHbIE MOHSATHUS: HAy4HbIM (akT, rurnoTesa, Teopus,
3aKOH, aHalW3, CHHTE3, Kilaccu(ukanus, TMepuoaUIHOCTh, HAOII0ICHUE,
DKCHEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@dusnka: Marepus, aToM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIbI, PAaAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJIO,
00bEM, arperaTHOe COCTOSIHME BEILECTBA, Ia3, (pU3WyYecKue BETUUYUHBI, €IHUHUIIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE3/bl, COTHIIE.

buonorus: ¢orocunTes, qpixanue, 6mocdepa.

['eorpadus: armocdepa, ruapochepa, MuUHEpaIbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOTLIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BeiecTBo U XMMHYecKasi peakus

[lepnonnueckuit 3axoH. [lepuoauyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenpneneeBa. CTpo€HHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMHAYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUONOB, Kajuus, KalblUsi M HX
COCIMHEHW B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEHTOB B llepumoamueckoit
CHCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHre BelecTBa: BHJBl XUMHUYECKOW CBS3U. THIBI KPUCTAIIMYECKHUX
PELETOK, 3aBUCUMOCTh CBOKCTB BEILIECTBA OT THUIA KPUCTATUIMYECKONW PEIIETKU U
BHUJIA XUMUYECKOMN CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPTaHMYECKHX BEIIECTB. XHUMHUYECKHE
CBOMCTBA BEUIECTB, OTHOCSIIMXCS K Pa3IM4HBIM KJIACCAM HEOPraHWYECKUX
COEAMHEHN, TEHETUYECKas CBSI3b HEOPTaHUUECKUX BELIECTB.

Knaccudukanysa XuMuueckux peakiuii Mo pa3InyHbIM NpU3HaAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIIOBOMY 3(PdeKTy, Mo
U3MEHEHUIO CTETEeHEN OKHCICHUS XUMUYECKHX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKHE
YpaBHEHMUS.

[ToHsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTHE 00 0OpaTUMBIX U
HEOOPAaTUMBIX XUMHUYECKUX peakiusx. [loHATHe O rOMOreHHBIX M TeTePOTeHHBIX
peakuusax. [lonsatue o xkaranuse. [lonstue o xumuueckoM paBHoBecuu. MakTopsl,
BIIMAIOLIIME HA CKOPOCTh XHUMHUYECKOW pEAKUMH M TOJIOKEHUE XHUMHYECKOIO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKIMM,  DJIEKTPOHHBIM  OanaHc
OKHCJINTEJIbHO-BOCCTAHOBUTEIIBHOM  PEAKLIHM. CocraBnenue YPaBHEHUM



OKHCJINTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIUMH C  HCIOJb30BAHHEM  METOJA
3JIEKTPOHHOTO OaaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALMHU. DIAEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [IHCCOLMAIMU BEIIECTB C PA3JIMYHBIMH BUIAMU
XUMHU4ecKoil cBsizu. CteneHp auccouranuu. CHUIIbHbBIE U C1A0bIE 3JIEKTPOJIUTHI.

Peakiun nonHoro ooMeHa. Y ciaoBUs NPOTEKaHUS peakuii HOHHOTO OOMEHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YpaBHEHHs peakuuii. CBoilcTBa KHCIOT,
OCHOBaHMM M COJIE B CBETE€ MNPEACTaBICHUNA 00 3ICKTPOIUTHYECKON
nuccounanyuu. KauectBeHHble peakiii Ha MOHBL. [[oHSATHE O TMApOIN3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHME C MOJEISIMH KPHUCTAJUIMYECKUX PEIMIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETauloB (rpaduTa M ammasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW pEeaKIuu
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHHE BIEKTPONPOBOIHOCTU
pacTBOPOB BEWIECTB, IMPOLECCAa AUCCOUUAIMUA KHUCJIOT, WIEJI0Yed H COJEH
(BO3MOXXHO  HCHOJB30BAHME BUJEO MAaTEpPHAJIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKW  MPOTEKaHHWA  peakuMid HOHHOrO  OOMeEHa
(oOpazoBaHue ocanaka, BBIJACICHHE Ta3a, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropeHue, peaklMH pasyIoKEHUs, COEIMHEHHNs), PACIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C IIOMONIBIO KAYECTBEHHBIX pPEaKUUMd Ha HOHBI, pELICHHE
DKCHEPUMEHTAJIBHBIX 3a/1a4.

HemeTaJuibl 1 X cOeIMHEHHU S

OO6mast xapakTepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHUSI AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne U (pU3nUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aUMOJEHCTBHE C METaUlaMU, HEMeTa/llaMH, [Ieno4amMu). XJIO0pOBOAOPO/I.
ConsiHast KMCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHUE, NPUMEHEHHE. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHu3M YelOBeKa. BaxHelmme XJIOpuabl U UX
HAaxO0XJICHUE B IIPUPOJIE.

OOmast xapakTepucThka 31eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue W (pumyeckue CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U Cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUYeckue cBoiicTBa cepbl. CepoBOAOpO, CTpoeHHue, (u3NYecKue u
XUMUYECKHEe cBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnass kuclioTa, @QuU3MYECKHME M XUMHUYECKHE CBOWcTBa (00IIME Kak
NpEeACTaBUTENS Kijlacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKUE pEeaKIUu,
JeXaliue B OCHOBE MPOMBIIUIEHHOTO CHoco0a TMOJIYyYeHUsI CEPHOM KHUCIOTHI.
[Tpumenenue cepHoil KUCIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsl pEAaKLUs Ha



cynsdar-uon. Haxoxaenue cepbl U €€ COEAMHEHUH B MIpUpOJE. XUMHUYECKOE
3arpsi3HEHUE OKPYXAaloIel cpelnbl COeNWHEHUSMU cepbl (KUCIOTHBIE MO,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CLIOCOOBI €r0 MPEeA0TBPAICHNUS.

OOmmast xapakTepucTuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, pacIpOCTPAHEHHE B MPHUPO/IE,
duznyeckue u xuMuyeckue cBoiictea. KpyroBopot a3ora B mpupoae. AMMuUax, ero
dusznyeckue U XMMHUYECKHE CBOMCTBA, MOMyYyeHUe U nmpuMenenne. Conu aMMOHus,
ux (pU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasi KUCJIOTa, €€ MoyiydeHue, (PU3nYecKue U XUMUYECKUE
CBOMCTBa (0O0OIIME Kak MpPEACTaBUTENs Kjacca KHUCIOT U crhenu@uyeckue).
Hcnonp30BaHne HUTPATOB M COJEM aMMOHHA B KauyeCTBE MHUHEPAIbHBIX
ynoOpeHuii. XuMU4YecKoe 3arps3HeHNE OKPYKAOIIECH CPelbl COSTMHCHUSIMU a30Ta
(KUCTIOTHBIE NOXKAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOJOEMOB). Docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, Guznueckue M XUMHUYECKHE CBOMCTBA.
Oxcun dhocdopa (V) u dbochopras kuciora, GU3NIECKHUE U XUMUIECKUE CBOMCTBA,
nonyudenue. Mcnonb3oBanue GpochaToB B KaueCcTBE MUHEPAIBHBIX yI0OpEHUIA.

OOmas xapakTepucTuka 31eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTepHbIE  CTENEHM  OKUCIEHUS.  YTJepoi,  aJuIOTPOIHbIE
MOAM(UKALIMKM, PACIpOCTpaHEHUE B TpUpoAe, (PU3NYECKHUE U XUMHUYECKUE
cBoricTBa. Ancopbuus. Kpyrosopot yraepona B mpuponae. OKCUIbI yriiepoaa, ux
¢usznyeckue W XUMHYECKHE CBOWCTBA, JACWCTBUE Ha J>KUBBIE OPTraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbI, CBSI3AHHBIE C OKCHIAOM
yraepoga (IV), rumoreza rnoGanbHOr0 NOTEIUICHUS KiIMMaTa, MapHUKOBBIN
abdexT. YronbHas kuciaoTa v €€ coiu, uX (pU3nYecKue U XMMUYECKHUe CBOMCTBA,
noisyuyeHue W mnpuMmeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEJIbCKOM
XO3MCTBE.

[lepBoHavasIbHbBIE MOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHHUSIX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, dTaHOJ, TIMLEPUH, YKCYCHas! KUCIIO0TA).
[IpuponHble HMCTOYHUKH YIIAEBOAOPOAOB (Yrojib, MNPUPOIHBIM ra3, HEPTH),
OPOAYKTHI UX TepepaboTku (O€H3MH), UX poJiib B OBITY U MPOMBIIUICHHOCTH.
[ToHsiTHE 0 OMOJIOTMYECKH BaXKHBIX BEILIECTBAX: JKUPaX, O€JIKax, YriieBoJlax — U UX
poid B KM3HM 4eloBeKa. MarepualbHOEe €AMHCTBO OpPraHUYeCKUX W
HEOPraHUYECKUX COCIUHEHHUM.

Kpemuuii, ero ¢Qusmueckue M XUMHUYECKHE CBOWCTBA, IOJIYyYEHUE H
npumeHenue. CoenauHeHUs KpemHusi B npupoge. OOume npeacraBieHus o0
okcuae kpemuust (IV) u kpemuueBoil kucnore. CUIMKAThl, UX HUCIOJIb30BAHKUE B
ObITYy, B MPOMBIIUICHHOCTU. BajkHeillline CTpOUTENbHbIE MaTepualbl: KEepaMHKa,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobrmeMbl 6€30macHOr0 MCIOJIB30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3O0B HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIOTHI,
MPOBE/ICHHE KAUECTBEHHBIX PEaKlMid Ha XJIOPU-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIHEe (U3NUYECKHE W XHUMHYECKHE CBONCTBA
raJOr€HOB M HX COEIMHEHHH (BO3MOXXHO MCHOJb30BAHHE BUIECOMATEPUATIOB),
O3HAaKOMJIEHWE ¢ oOpa3luaMud XJOpUIOB (TaJOT€HHUIIOB), O3HAKOMJIEHHUE C
oOpasmiamMu  ceppl W €€  COCIMHEHHUSIMH  (BO3MOXXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOACHUE TIpoliecca OOyTIUMBaHUs caxapa IMoJ| JeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3y4Y€HUE XHMHUYECKHX CBOMCTB
pa30aBICHHOI CEpHOI KUCIOTHI, MPOBEIECHUE KaYECTBEHHON PeaKkui Ha Cyib(aT-
MOH W HAOJI0JIeHWEe MpHU3HaKa e€ MpPOTEKaHUs, O3HAKOMIIEHHE C (PU3UYECKUMU
cBoMcTBaMM a3oTa, (ochopa M uX coeAMHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJICOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ynoOpeHuil, moaydeHue,
coOupaHue, pacro3HaBaHHE M M3yYEHUE CBOMCTB aMMHaKa, MPOBEIACHHE
KaueCTBEHHBIX PEaKIUii HA MOH aMMOHUS U (PocdaT-uoH U M3ydeHHe NMPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOICMCTBUE KOHUEHTPUPOBAHHON a30THOU KUCIIOTHI C MEIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YEHUE MoOJEeNen
KPUCTAIUTMYECKUX pemETOK anmasza, rpadura, (QymiepeHa, O3HAKOMIIEHHE C
IIPOIIECCOM  afICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YITIEM U
YCTPOMCTBOM NPOTHBOrasa, MojlyueHue, coOupaHue, pacrlo3HaBaHUE U U3yUEHUE
CBOMCTB YTJIEKHCIIOTO ras3a, MpOBEJCHHE KaueCTBEHHBIX peaKkIui Ha KapOoHAT U
CUJIMKaT-UOHbl W H3YyYEHUE IMIPU3HAKOB HX TMPOTEKaHUS, O3HAKOMIJICHHUE C
NPOAYKIMEH CUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3a7a4 1o teMe « BaxxHenme HeMETAIUTbl U UX COCTUHEHUSI.

MeTaJsibl 4 X COeIMHEHUS

OO01mast XxapakTepUCTHUKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxeHus B llepmommyeckor cucreMe XUMHUYECKMX 3ieMmeHToB [J[. U.
MenpaeneeBa u ctpoeHus aToMoB. CTpoeHre MeTauioB. MeTtamnuyeckas CBA3b U
METAJIMYEeCKas: ~ KpUCTa/UIMUecKass  pemeéTka.  DJIEKTPOXUMUYECKUU  psif
HaMpspKeHUH MeTaioB. U3nyeckrue U XMMUYECKHUE CBOMCTBa MeTaiioB. OOiue
CrocoObl Mody4YeHus: MeTamioB. [loHsATHE O KOpPpO3UM METauiOB, OCHOBHbBIE
CrocoObl 3amuThl UX OT Koppo3uu. CmiaBbl (CTanb, YyTyH, TIOPATIOMUHHMN,
OpoH32a) ¥ MX MPUMEHEHNE B OBITY U IPOMBIIINICHHOCTH.

[[lenoynble MeTawIbl: MONOXKEHUE B llepruonnueckoil cUCTEME XMMHUUYECKUX
anementoB . M. MenneneeBa, CTpO€HHE MX aTOMOB, HaxOXKJIEHHUE B IPHUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTtpus U Kaius). OKcuuabl u



TUJIPOKCUABI HaTpuss W Kanud. lIpuMeHeHne mEenoYHbIX METAUIOB M HUX
COCIUHEHUU.

[Ilenouno3emenbHbIE META/UIBI MAarHMd W KaJbLHW: TOJOXKEHUE B
[Tepuoanueckon cucreMe xumudeckux aneMeHToB Jl. M. MenpaeneeBa, crpoeHue
UX aTOMOB, HaXOXJIeHHE B Ipupoie. PU3nyeckue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelinve coequHEHUS Kaublus (OKCHJA, TUIPOKCUI, COJIM).
XKécTrkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

A'OMUHHI: TI0JI0)KEeHHE B [lepnoandeckoi cucTeEME XUMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. Pu3nuecKue u
XUMHUYECKHE CBOMCTBA allOMUHHUSI. AM(POTEpHbIE CBOMCTBA OKCUAA U THAPOKCH]IA
AJIOMUHHSL.

Keneso: nonoxenne B [lepuognueckon cucreMe XuMHUYECKUX JIEMEHTOB /.
N. MeHneneeBa, CTpOEHHE aToMa, HAXOXAeHUWE B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA *kene3a. OKcu b, rTuapoKcuabl U conu xenesa (1) u xxenesa
(IIT), ux cocras, CBOICTBA U MOTYyYECHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE ¢ OOpa3llaMu METaUIOB U CIUIAaBOB, WX (U3UYECKUMU
CBOMCTBaMM, M3Y4YEHHE  PE3yJbTaTOB KOPPO3HUH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCHU[A
KaJIbI[USI W HATpus C BOJIOM (BO3MOXKHO HCIIOJb30BAHUE BHUIACOMATEPUATIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXXHO  HCIIOJB30BAHUE  BHUJAEOMATEPHUATOB), IPU3HAKOB  MPOTEKAHUS
KAUECTBEHHBIX PEAKLMI HAa MOHBI: MarHus, KajbLMs, AJIFOMUHUS, LIUHKA, JKEJe3a
(IT) u xxeneza (I11), meau (I1), HabmroAEHNE W OMMCAHUE MPOIECCOB OKPAIIMBAHUS
IJJaMEHH HWOHAMU HaTpus, KaJlus U Kaidblusad (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA AITFOMUHUS
Y TUAPOKCUJIA IMHKA, PELIEHNUE SKCIIEPUMEHTANIBHBIX 3a7a4 10 TeMe «BaxHerume
METAJUIbl U KX COCIUHEHHUS.

XHMHUS M OKpY:KaloUias cpeaa

BemecTtBa m Marepuanbl B NOBCEJHEBHOW JXKM3HU 4eJIOBEKa. be3omacHoe
WCIIOJIb30BAHUE BEIICCTB M XUMHUYECKUX peakiuii B ObITy. [lepBas momornis mpu
XUMHYECKUX 0KOTraxX U OTPABIICHUSIX.

XUMHUECKOE 3arps3HEHUE OKpYyXkaroleid cpeabl (mpeaeiabHas AOMycTUMas
KOHIIeHTpalus BeulecTs, aanee — [1/IK). Ponb xuMun B pelieHHH 3KO0JIOTHYECKUX
npobiem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHbIE
MaTepuabl).

Mesicnpeomemmnuie ceasu



Peanuzanusi MeXmpenIMeTHBIX CBsi3ed NMpU HM3yYEeHUH XUMHH B 9 Kiacce
OCYIIECTBIISIETCS. 4YE€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
MOHSATUH, TaK U TOHSATUH, SBJSIOMIUXCS CUCTEMHBIMU JJISI OTACIBHBIX TIPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccu(puKaluusg, TEpPUOAUYHOCTb, HAOIIOEHUE,
OKCIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwuszuka: Marepusi, aTroMm, OJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIUJ,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUN 3apsij, MPOBOIHUKH,
NOJyIPOBOJHUKU, JUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TeENO, OO0BEM,
arperaTHoe COCTOSIHME BEILECTBA, r'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUINYECKast
pemérka, CruiaBbl, (pU3MYECKHE BEJIMYMHBI, CAMHUIBI U3MEPEHUsS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yI0OpeHusi, MUKPOIJIEMEHThI, MAKPOXJIEMEHTHI, MUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHBIE MOPOJBI,
MI0JIC3HBIE HCKOTIaeMbI€, TOTLTUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
XNUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHHsl JOCTUTAIOTCS B XOJ€ OOy4YeHHMS XMMHHM B €IWHCTBE Y4eOHOU u
BOCITUTATEIbHOU JEATENBHOCTH B COOTBETCTBUM C TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIBTYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHU LICHHOCTSMH, IPUHATHIMU B
oOliecTBe MpaBUIaMM M HOpPMaMH IIOBEIEHUS U CIOCOOCTBYIOT IpOIeccaM
CaMOITIO3HAHUs, CAMOPA3BUTHUS U COLMATHM3AINH 00YJarOIINXCS.

JIMYHOCTHBIE ~ pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTH  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCS ~CUCTEMOM IIO3UTHBHBIX IIEHHOCTHBIX OpPUEHTAaUUN W
pacUIMpPEHME OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpMOTHYECKOr0 BOCIMTAHUA:

LEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPHUUYECKOMY
M HAay4YHOMY HacCJeIHI0, MOHMMAaHHUS 3HAYEHUsS XUMHUYECKOM HAayKh B >KM3HU
COBPEMEHHOr0 O0O0IIEeCTBa, CIOCOOHOCTH BIAIETh JOCTOBEPHOW HMH(OpMalue o
IIEPENOBBIX JOCTH)KCHUSX U OTKPBITUAX MHPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U OOIIECTBA;

2) rpaxJaaHCKOr0 BOCIUTAHUSA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax WM IPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTU B OOILLECTBEHHO
IOJIE3HOH,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM M Apyrux  BUAAX
JESTEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOW MAESITENbHOCTH MpPH
BBIMIOJTHEHUHM Y4€OHBIX, TO3HABATENbHBIX 3a7a4, BBIMOJHEHHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YYEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOINIOMOIIM B IIPOLIECCE€ OTOM y4yeOHOW MeATEeIbHOCTH, TOTOBHOCTH
OLIECHMBaTh CBO€ IIOBEJEHWE M TMOCTYIKH CBOMX TOBapuIle C NO3ULUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 NIO3HAHUSL:

MHUPOBO33pPEHUYECKNE TPEICTABICHUS O BEIIECTBE M XMMHUUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTaBIAIOIINC
OCHOBY ISl IOHUMAaHUs CYIIHOCTH HAay4HOH KapTUHBI MHUpa, IpeICTaBiIeHHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HPHUPOAbI, B3aUMOCBS3SX YEJIOBEKA C
IIPUPOJHOU CPENON, O POJIM XMMHUH B ITIO3HAHUM ITHUX 3aKOHOMEPHOCTEW;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA IOJYyYEHUE HOBBIX 3HAHUH IO
XMUMHH, HEOOXOJUMBbIE Il OOBSCHEHUS HaAOJMIOJAEMbIX MPOLECCOB U SIBICHMI,
MO3HABATEIbHON, MHPOPMAIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITENIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CIpPaBOYHON



JUTEPATypOi, JOCTYHNHBIMU TEXHHUYECKHMMH CpPEIACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYUYEHHUI0 U TO3HAHMIO, JI0OO03HATEIHHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K caMO0Opa3oBaHUIO, TMPOEKTHOM U HCCIEA0BATENbCKOU
NEeATEIbHOCTH, K OCO3HAHHOMY BbIOOPY HANPABIEHHOCTH M YPOBHSA OOy4YeHUS B
JIaTbHEUIIEM;

4) popMupoBaHuS KYJbTYPHI 310POBbSI:

OCO3HAHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3[0POBbIA 00pa3 »W3HH, OCO3HAHWE MOCIEICTBUNA U
HEMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsl, HAPKOTUKOB, KYpEHHUS),
HEOOXOMMMOCTH COOJNIO/IEHNUsT TIpaBWU  O€30MAaCHOCTH TpU  OOpaIieHuu ¢
XUMHYECKHMH BEIIECTBAMU B ObITY U peajbHON KU3HU;

5) TPy10BOT0 BOCIIMTAHMSI:

MHTEpEC K MPaKTUUYECKOMY M3yUYEHHUIO Tpodeccuil u Tpyia pa3iuyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW [EATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHHUS MNPEIMETHBIX 3HAHUA N0 XHMMHH, OCO3HAHHBIA BBHIOOD
UHIMBHUIYAIbHON TPACKTOPUU MPOJOJKEHHUS 00pa30BaHusl C yUYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpodhecCUOHATBLHON AeATEIbHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHHU,
TOTOBHOCTb aJaliTUPOBATHCS B MPOPECCHOHATBHON CPEIE;

6) 3K0JI0rH4eCKOr0 BOCIIUTAHMSA:

HKOJIOTUYECKU 1IEJIECO00pa3HOE OTHOIIEHHE K MPUPOAE KaK HCTOYHUKY
JKW3HU Ha 3€MJIE, OCHOBE €€ CyIIeCTBOBAaHHUS, IOHUMAHNUE LIEHHOCTH 3J0POBOTO U
O0e3omacHoro o0Opas3a >KM3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
Gu3nYeCKOMy M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTU COOJIIOCHUS
IpaBuJI OE30MACHOTO MOBEICHUS TpU padoTe ¢ BEUIECTBAMH, a TAKXKE B CUTyaIUsX,
YTPOXKAKOIMIMX 3J0POBbIO U KU3HU JIFOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUA, MOJTy4YaeMble MPU U3YYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKaIOLEeH IPUPOIHON CPENOU, AJIs ITOBBIICHHUS
YPOBHSL  DKOJIOTUYECKOW  KYyJIbTYpbl, OCO3HaHHS TJO00AIbHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIIeM M MyTed MX PEUIeHHs] MOCPEIACTBOM METOJOB XHMHH,
HKOJIOTHYECKOTO MBILLICHHS, YMEHUS PYKOBOJACTBOBATHCS UM B MO3HABATENBHOM,
KOMMYHUKATUBHOM U COLMAJIbHON MTPAKTHUKE.



METAIIPEAMETHBIE PE3YJIBTATbBI

B cocraBe MeranpegMETHBIX pE3YyJAbTATOB BBIACHSAIOT 3HAYAMBIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MPUHIINI, TUTIOTEe3a, (aKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JIPYToe.), KOTOphIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX NpEeAMETax U IO3BOJIAIOT Ha
OCHOBE 3HAHUU W3 ITUX MPEIMETOB (HOPMHUPOBATH MPEACTABICHUE O IETOCTHOU
HAyYHOW KapTHHE MHUPA, U YHUBEpPCAIbHbIC YUeOHbBIC NEUCTBUS (MIO3HABATEIbHBIC,
KOMMYHUKATHUBHBIE, PETYJSITUBHBIC), KOTOpbIe OOeCcrednuBalOT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEILHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

ba3oBble JJornyeckue aeiicTByA:

YMEHHUS HCIOJIb30BaTh MNPUEMBI JIOTUUYECKOTO MBIIUICHUS IPU OCBOCHUU
3HAHUN: PACKPhIBATh CMBICT XHMUUYECKUX TOHATHM (BBIJACIATH MX XapaKTEPHBIC
MpPU3HAKK, YCTAaHABIIMBATh B3aUMOCBSI3b C JPYTMMHU MOHSTHUSMH), UCIOJIb30BAThH
MOHATHUS 1711 OOBSICHEHUS OT/IEIBHBIX ()AaKTOB U SIBICHHM, BEIOMPATh OCHOBAHMS U
KPUTEPUH 711 KIACCH(PUKANNK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIH,
yCTaHABJIMBATh MPUYMHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Y4YeHHS,
CTPOUTH JIOTHUECKHE PACCYXKJeHHS (MHIYKTHUBHBIE, JE€yKTUBHBIC, TI0 aHAJIOTHH),
JIeJIaTh BBIBOABI M 3aKIIOYCHHUS,

YyMEHHE TMPUMEHSATH B TMPOIECCE IMO3HAHUS TMOHATUS (NPEIMETHbIE U
MeTanpeIMETHbIEC), CAMBOJIMYECKHE (3HAKOBBIC) MOJICNIN, UCIIOJIb3yEMbIE B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICIbHbBIE TTPEACTaBICHUS —
XUMHUYECKUH 3HAK (CMMBOJI DJIeMEHTa), XuMudeckas GopMmysia W ypaBHEHHUE
XUMUYECKON PEAKIUU — MPU PENICHUN y4eOHO-TI03HABATENBHBIX 33/1a4, C YIETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBIABIATH U XaPAKTEPU30BATH CYLIECTBEHHBIC
MPU3HAKHA W3y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMHYECKUX PEaKIIHM,
BBISBJSITh  OOIIIME€  3aKOHOMEPHOCTH, MPUUYMHHO-CIEJACTBEHHBIE CBSI3M U
MIPOTHUBOPEYUHS B U3YyUAEMbIX MPOLIECCAX U ABJICHUSIX.

ba3oBble ucciaenoBaTebCKHe JeHCTBUSA:

YMEHHUE MCIOJIb30BATh IOCTABIICHHBIE BONMPOCHI B KAa4ECTBE HMHCTPYMEHTA
MO3HAHUS, a TaKXKe B KauyeCTBE OCHOBBI I (POPMHUPOBAHHUS THUIIOTE3BI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMbBIX CYK/ICHU;

NpUOOPETEHUE ONbITa IO TUIAHUPOBAHUIO, OPTaHU3AIMU W IPOBEIACHHUIO
YYCHHYECKUX OKCIIEPUMEHTOB, YMEHHE HaONIOAaTh 3a XOJOM IMpoIlecca,
CaMOCTOSTEJIbHO MPOTHO3UPOBAThH €r0 pe3yibTar, (opMyJIUpoBaTh 00OOIIEHUS U
BBIBOJIBI 110 PE3YJIbTaTaM MPOBEAEHHOIO OIbITA, UCCIECAOBAHUS, COCTABIIATh OTUET
0 MpoJieIaHHON paboTe.



Pabora ¢ unopmanmeii:

yMEHUE BBIOMpATh, aHAIM3UPOBATh WM HWHTEPIPETHPOBATH HWHOOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TOIYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYJIApHAsg JIUTEpaTypa XHUMHUYECKOTO COJAEpKaHUs, CIPaBOYHbIE
nocobusi, pecypcel WNHTepHETa), KpPUTHUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO HH(OpMAIHio;

yMEHUE TPUMEHSATh Pa3IUYHbIe METOJbI U 3aIpPOCHI NPU TOUCKE M OTOOpE
uH(OpPMAIMU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOIWMBIX JJi BBINOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7]a4 ONpPENEIEHHOTO THUIIA, TPUOOPETEHUE ONbITA B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJIOTH,
OBJIAJICHUE KYJbTYPOW aKTHBHOTO MCIIOJI30BAHUS PA3TUIHBIX TTOMCKOBBIX CHCTEM,
CaMOCTOSITEJIEHO BBIOMPATh ONTUMAILHYIO (JOpMY MpEACTaBICHUS HHHOPMAINH U
WUTIOCTPUPOBATh pEIIaeMble 3aJayll HECJIO0XXHBIMU CXEMaMH, JAuarpaMMaMu,
npyrumu ¢popmamMu rpaduKu U UX KOMOUHAIUSMU,

YyMEHUE UCIIOJIb30BaTh W aHAJIM3WPOBaTh B TIpolecce Y4YeOHOW U
WCCIIEIOBATEILCKON JEATEIbHOCTH MH(POPMAIUIO O BIUSHUHA MPOMBIIIICHHOCTH,
CEbCKOTO XO3SHCTBA W TPAHCIOPTAa HA COCTOSIHUE OKPYKAIOMIEH MPUPOTHON
Cpenpbl.

KoMMmyHMKaTHBHBIE YHMBeEPCAJIbHbIE YYeOHbIe 1eiCTBHUA:

YMEHHUS 3aJlaBaTh BOINpPOCHI (B XoJie¢ Juanora W (WiIM) OUCKYCCHUHU) IO
CymecTBy  oOcyxmaemMoil  Tembl, (OPMYIUPOBATH CBOM  MPEIOKEHUS
OTHOCUTEJILHO BBIMOJHEHUS MIPEAJIOKEHHON 3a/1a4K;

YMEHUSI  NPEJCTaBIsATh  MOJYYEHHbIE  pe3yJbTaThl  IMO3HABATEIbHOU
NEATEIbHOCTH B YCTHBIX M THUCBMEHHBIX TEKCTax; JeJlaTh Mpe3eHTAIUI0
PE3YNIBTATOB BBHITIOJHEHUS XHUMHYECKOTO SKCIIEPUMEHTa (J1JaOOpaTOPHOTO OIIBITa,
J1abopaTopHOI pabOTHI MO MCCIICIOBAHNIO CBOMCTB BEIMIECTB, YYCOHOTO MPOCKTA);

yMEHUsI Y4eOHOro COTPYJHUYECTBA CO CBEPCTHHMKAMHU B COBMECTHOMU
MO3HABATEIbHOM W MCCIENOBAaTEIbCKOM  JEATENBHOCTH  MPU  PEIICHUU
BO3ZHHMKAIOIIUX TPOOJEeM Ha OCHOBE yu€Ta OOIMMX WHTEPECOB M COTIACOBAHUS
no3unuid (00Cy X aeHusi, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMbI», KOOPIUHAIUS
COBMECTHBIX JCHCTBUN, OMpEIEICHUE KPUTEPUEB IO OICHKE KauecTBa
BBITIOJTHEHHON pabOTHI U JApyrue).

PerynsiTuBHbIE YHHBeEpCAJbHbIE Y4eOHbIe 1eCTBUSA:

YMEHUE CaMOCTOSITEIbHO OMPENEATh IEIN JACSITCIBbHOCTH, IUIAaHUPOBATH,
OCYIIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOMUMOCTH KOPPEKTHUPOBATH CBOIO
JeATEIIbHOCTh, BRIOMpaTh HanboJiee 3(PheKTUBHBIC CIIOCOOBI pelieHUs] Y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSTh WM KOPPEKTHUPOBATH
MPEIJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUM 33JaHUKM C YYETOM
TIOJIYYCHUSI HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX U PEAKIIHSIX,



OLICHMBATh COOTBETCTBUE MOJYYEHHOTO pE3yJIbTaTa 3asBICHHOW LEIH, YMEHHE
MCIIOJIB30BaTh U AHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaracMbl€ B YCIOBUHU 3aJaHUN.

HPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHbIX pe3yJbTaTOB IO OCBOEHHUIO 0053aTEeIbHOTO
COJICp)KaHMsl, YCTAaHOBJEHHOIO JIaHHOW QeaepanbHOl pabouell MporpamMmmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYalONIMMHCS HAay4HbIE 3HAHUS, YMEHUS U CIOCOOBI
NEUCTBUN, cHenupuIecKue [ MNpeAMETHOM o0nacTu «XUMHUS», BUIBI
JNEATEIBHOCTH MO  MOJYYEHUID HOBOIO  3HAaHWS, €ro  HWHTEpIPETalNH,
npeo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIUsIX.

K xonIy oOydenus B 8 kiiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYaIOIIUXCSl YMEHUM:

e PAaCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IOHSATUN: aTOM, MOJIEKYJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CIIOXKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBast J0JsI XMMUYECKOTO 3JIEMEHTA B COSUHEHUH, MOJISIPHBII 00BEM,
OKCHJI, KHMCJIOTA, OCHOBAaHME, COJIb, IEKTPOOTPULIATEIIBHOCTh, CTENEHb
OKHUCJICHUSI, XMMHYECKasi peaklus, KiIacCUPUKalUs peakiuil: peakiuu
COCAUHEHHUSI, PpEaKUUMU PA3JIOKEHUs, pPEaKUUU 3aMEUICHHUs, peaKuuu
oOMeHa, 9K30- ¥ SHIAOTEPMHUUECKHUE PEAKINH, TETUIOBOM 3((deKT peakiumy,
SIPO aToma, JJICKTPOHHBIM CIIOM aroMa, aToMHas OpOUTab, PaJaNyC
aTomMa, XUMHUYECKasl CBS3b, MOJSPHAA U HEIMOJSpPHAs KOBAJICHTHAs CBA3b,
WOHHAs CBSA3b, MOH, KaTUOH, aHUOH, PacTBOP, MAccoBasl JOJIs BEIIECTBA
(mponeHTHasE KOHLIEHTpAIusi) B PacTBOPE;

e WUIIOCTPUPOBATHh B3aHMOCBS3b OCHOBHBIX XHMHYECKUX MOHITHH U
NPUMEHSATH ITH MOHATHS PY OMUCAHUU BEUIECTB U UX MPEBPALCHUII;

e HCIMOJb30BAaTh XHMHUYECKYIO CHUMBOJMKY ISl COCTaBJI€HHS (HOopmMys
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIUM;

e OMpEAeNATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX,
CTeMEeHb  OKHUCICHHUS  DJIEMEHTOB B  OMHApHBIX  COEIMHEHUSX,
IIPUHAJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCy COCAUHEHHU IO
dbopmynam, BHJ XUMUYECKOHM CBSI3M (KOBAJIGHTHAas W MWOHHAs) B
HEOPTaHUYECKUX COEAUHEHUSIX;

e packpeiBaTh cmbica llepmogmueckoro 3axona J[. M. Menneneena:
JEMOHCTPUPOBATh TNOHUMAHHUE IEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX DJIEMEHTOB OT MX MOJIokeHusa B llepuoanueckoil cucreme,
3aKOHOB COXPAHEHUSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHUS, 3aKOHA ABOTaapo;



e ONWCHIBATh M XapakTepuszoBaTh Tabmuunyio ¢opmy Ilepuonuyeckoit
CHUCTEMbl XWMHYECKHX DJJEMEHTOB: pa3iNyaTh TMOHATUS «TJIABHAS
nonarpynna (A-rpynmna)» u «mnodounas noarpynna (b-rpymnmna)», mansie u
OoJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOPbIE€ HMMEIOTCS B
tabmuue «llepuoanueckass cucrema Xumuueckux osnementoB . WM.
MenzeneeBa» C YHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS AaTOMOB
XUMHYECKHUX 3JIEMEHTOB (COCTaB M 3apsf A1pa, oOIIee YUCIO IEKTPOHOB
U pacnpeereHle uX Mo 3JIEKTPOHHBIM CII0SIM);

e KJIACCU(PUIUPOBATH XMMHYECKUE 3JIEMEHThI, HEOPTAHUUECKHE BEIIECTBA,
XUMHUYECKUE peakuuu (10 YUCIAy UM COCTaBy YYacCTBYIOUIUX B pPEAKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PexTy);

e XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XHUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMMCAHUE IPUMEPAMU MOJIEKYJISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHIA;

e TMPOTHO3HPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX Kaue€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH TMPOTEKAaHMS XUMHYECKHX NPEBpaAIlICHUNA B
Pa3TUYHBIX YCIOBUSAX;

e BBIYUCIISATH OTHOCUTENIBbHYIO MOJEKYJISIPHYIO H  MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »3JIeMEeHTa 10 (dopmyse
COEIMHEHUS], MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaAKIIHH;

e TMPUMEHATh OCHOBHBIE OMNEPAIMHU MBICIUTEIHHOU NESITEIILHOCTU — aHAIHU3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMaTH3alui0, KiacCHU(pUKAIIUIO,
BBISIBJICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3ed — Ui M3YyYEHUs] CBOMCTB
BEIIECTB M XUMHUYECKHUX pEaKUWd, €CTEeCTBEHHO-HAYYHBIE METOIbI
No3HaHUs — HaAOMIOJeHHE, H3MEpPEeHHe, MOJAETUPOBAHUE, HKCIEPUMEHT
(peasIbHBINA U MBICIICHHBIN);

e CIEAOBaTh TMpaBUJaM  TOJB30BaHUS  XMMHUYECKOW  TOCYAOM U
7abopaTopHbIM 000pYyIOBaHWEM, a TakKXKe TMpaBHJIaM OOpaIIeHUs C
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKUMSIMH IO BBIIOJHEHUIO
7a00paTOPHBIX XMMHUYECKHUX OIBITOB MO TMOJYYEHUIO U COOUPAHUIO
ra3oo0pa3HbIX BENIECTB (BOJOpOAAa M KHUCJIOPOJAA), MPUTOTOBICHHUIO
pacTBOPOB C ONPEAECTEHHOM MACCOBOM JOJIEM PACTBOPEHHOIO BEUIECTBA,
IJIAHUPOBATh W TPOBOAUTH  XUMHUYECKHE  OKCICPUMEHTHI  TI0
pacro3HaBaHUIO PACTBOPOB IIENOUEH U KUCIOT C MOMOIIBIO HHAUKATOPOB
(;makmyc, dheHondTaienH, METUIOPAHXK U JPYTHUe).

K xoHIy oOydenus B 9 kiacce npeMETHbIE PE3yNbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHUI:



PacKpbhIBaThb CMBICII OCHOBHBIX XWUMHYECKUX NOHATHH: XWMUYECKUU
JJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, AaHWOH, IIPOCTOE BEILIECTBO,
CJIOKHO€ BELIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasl peaKius, XUMUYECKasl CBsI3b, TEIIOBOM 3 PexT
peakiuuu, MOJib, MOJSPHBIA  00BEM,  PpacTBOp,  DIIEKTPOJIUTHI,
HEJJICKTPOJIMUTHI, JJIEKTPOIUTHYECKAST NUCCOLUALMSA, PEAKUUH HOHHOTO
oOMeHa, KaTalu3aTtop, XHUMHUYECKOe paBHOBecHE, oOOpaTHUMble H
HEOOpaTUMBbIE PEAKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIUH,
OKHCIIUTENIb,  BOCCTAHOBUTENb,  OKHUCIEHHE UM  BOCCTAaHOBIICHHUE,
aINoTponusi, aM(pOTEePHOCTh, XUMHUYECKas CBsA3b (KOBAJIEHTHAas, MOHHAs,
METAJJIMYEeCcKas), KpUCTANIMYECKass peuerka, KOppo3us METaJUIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOW pEaKIUH, MPEACIbHO AOMyCTUMAs
koHueHTpanusa [1JIK BemecTna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MIPUMEHATH ITU MOHITHUSA MPHU OMMCAHUU BEIIECTB U UX PEBPAILLICHUN;
WCIIOJIP30BAaTh XUMHUYECKYI0 CHUMBOJIMKY JJIS COCTaBJCHHS (HOpMyI
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPEACIIATh BAJICHTHOCTh U CTENEHb OKUCIECHUSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTABA, IMPUHAMIEHKHOCTh BELIECTB K
onpeAenéHHOMY KIJIacCy COEIUWHEHUN Mo (opMmynaM, BHA XUMHUYECKOU
CBsI3U (KOBAJICHTHAsl, WOHHAsl, METAJUIMYECKasi) B HEOPraHUYECKUX
COEIMHEHMSIX, 3apsij MOHA M0 XUMHUYECKOW (opMmyJsie, XapakTep Cpeabl B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUW, TUI KPUCTATIUYECKOU
PELETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cmbica llepuogmueckoro 3akona J[. WM. Menneneera u
JEMOHCTPUPOBATh €r0 IMOHUMAHMWE: ONHUCHIBATH W XapaKTePU30BaTh
Tabnuunyio Gopmy Ilepuoanyeckoil cucTeMbl XMMHYECKUX 3JIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas mnoarpynna (A-rpymnma)» M «mobouyHas
noarpynma (b-rpynma)», mambie u  OoJdbIIEE TEPUOABI, COOTHOCHUTH
0003HaUYeHHs, KOTOpbIE HMEIOTCS B NEPUOAMYECKON Tabmmie, ¢
YUCIIOBBIMU  XapaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHYECKHX
AJIEMEHTOB (coCcTaB M 3apsa  sApa, OOIIee YUCIO DIEKTPOHOB U
pacmpesielieHHe HX [0 AJIEKTPOHHBIM CJOSIM), OOBICHATH 0OIIHe
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB M UX COCIMHEHHU B
Mpeesiax MaIbIX MEPHOIOB U TJIABHBIX MOArPYNI C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMHUUYECKHE DIIEMEHThI, HEOPraHUYECKHUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YUCIy M COCTaBy YYAacCTBYIOUIUX B pPEAKIUU



BEIIECTB, MO TEIIOBOMY 3(P(HEKTy, 0 W3MEHEHUIO CTENEHEH OKUCICHHS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHCIUPUICCKUE XHUMHUYECCKUE
CBOMCTBAa TMpPOCTBIX M CJOXKHBIX BEIIECTB, MOATBEPXKIas ONMUCAHUE
npUMEPaMH MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHHMH COOTBETCTBYIOLIUX
XAMHUYECKUX PEAKIUN;

COCTABJISITh YPaBHEHUSI DJCKTPOJUTUYECKONW JAUCCOLUAIMHA  KHUCIOT,
LIEJIOYEUN U COJIEH, MOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMHA HOHHOTO
oOMeHa, YypaBHEHHUs peakKlMil, TOATBEPKAAIOIIMX CYIIECTBOBAaHUE
TEeHETHYECKOM CBSI3U MEXK/y BEIlIECTBAMU PA3IMUHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEBHBIX  PEAKITUI
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHA;
POTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOECHUS,
BO3MOXKHOCTH TMPOTEKaHUSI XMMUYECKHX TMPEBPALEHUNH B Pa3IUUYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYI0O W  MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO JJIEeMEHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
[0 YPaBHEHUIO XUMHUYECKOU PEaKiIny;

coOmolaTh  MpaBWia  TMOJB30BAaHUS ~ XMUMHYECKOW  TOCYIOM |
7abopaTOpHBIM  00OpPYNOBaHMEM, a TaKXKe TMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSAMH 1O BbBIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB MO TMOJYYEHUIO U COOMpPAHMIO
ra3o00pa3HbIX BEIIECTB (aMMHAaKa U YTIEKUCIIOTOo Iras3a);

NPOBOJUTh  PEAKIMH, TOATBEPIKIAIONINE  KAYeCTBEHHBIH  COCTaB
pPa3TUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MMYTEM XJIOPUI-, OpOMUS-,
uoaua-, kKapobonar-, docdar-, cwimkar-, cyiabhar-, THIPOKCUJ-UOHBI,
KaTHOHbl aMMOHHUS Y HMOHBI M3YyYEHHBIX METAJUIOB, MPUCYTCTBYIOLIUE B
BOJHBIX PaCTBOpPAX HEOPTAHUYECKUX BEIIECTB;

MPUMEHSATHh OCHOBHBIC OTEPAIUUA MBICTUTEIHHONU EITEILHOCTH — aHAIHN3
U CHHTE3, CpaBHCHHE, OOOOIICHNE, CHUCTEeMATHU3aIUI0, BHISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — JJI M3Y4YEHHUS CBOWCTB BEUIECTB U
XUMUYECKUX PEaKlUid, €CTeCTBEHHO-HAyYHbIE METOAbl TMO3HaHUS —
HaOJIOICHUE, M3MEpPEHHe, MOJCIUPOBAHNE, JKCICPUMEHT (peaabHBIA M
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
Koaun4yecTBO 4acoB
Ne HaumeHoBaHue pa3jiesioB U daekTpoHHbIE (UU(POBbHIE)
KouTtpoJabHbie [MpakTHyeckne
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE peCypChl
padoThI padoThI
Pa3nea 1. IleppoHayanbHble XHMHYECKHE IIOHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 0 ) bubnuoreka [JOK
MPAKTUYECKOU JEeATEIbHOCTH https://m.edsoo.ru/7f41837¢
YyejoBeKa
12 BemtecTtBa 1 XuMu4ecKue 15 | 0 bubmunoreka LIOK
peakuuu https://m.edsoo.ru/7f41837¢c
Htoro no pasneny 20
Pa3zgen 2. BaxHeiluue nmpeacTaBUTe M HEOPraHMYECKHUX BelleCTB
’1 Boznyx. Kucnopon. [lonsitue 6 0 1 Bubmuotexa [JOK
00 okcugax https://m.edsoo.ru/7f41837¢c
9 Bonopoa.Ilonsitue o kucnorax 2 0 1 but6mmoreka [IOK
H COJISIX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [Tonsitue 06 5 | 1 bubmunorexa LIOK
OCHOBaHHUSX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIC KIIACCHI 1 ) 1 bubmunoreka LIOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Paznen 3. llepnoanueckuii 3axkoH u [lepuognyeckasi cucrema xumnueckux 3jemMeHToB JI. U. MenneneeBa. CTpoeHue aToMoOB.
Xumnueckas cBsizb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU




[Tepuoanueckuii 3aKOH 1

31 [Tepuonnueckas cucrema 7 bubmunoreka LIOK
XUMHUYECKHX djieMeHToB 1. 1. https://m.edsoo.ru/7f41837¢
MenpeneeBa. CtpoeHue aTtoma

12| e g BuGorera LIOK

https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEIBHBIE PEAKITUN
bubmunorexa LIOK
Hroro mo pasery 15 https://m.edsoc]fru/7f4l837c
Pe3epBHOE Bpems 3 bubmorexa [IOK
https://m.edsoo.ru/7f41837¢c
OBHIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME




9 KVIACC

KoJsun4yecTBo 4acos DJIeKTPOHHBIE
HaumeHnoBaHue pa3aesioB U TeM uuppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (wicpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
Pa3znen 1. BeniecTBO U XUMHYeECKHE PeaKIUU
11 [ToBTOpenue u yriryOiaeHne 3HaHUH 5 ) 0 Bubmuotexa [JOK
' OCHOBHBIX pa3/IeJioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 0 0 bu6nuoreka [JOK
’ peakimit https://m.edsoo.ru/7f41a636
13 DNEeKTPONUTHYECKAs! AUCCOLUALIMS. 2 | 1 bubmmoreka [JOK
’ XHUMUYECKUE PEAKIIMU B PACTBOpaAx https://m.edsoo.ru/7f41a636
Htoro no pasneny 17
Pa3zgen 2. HemeTa/sIbl M HX COeTUHEHU ST
71 OO01mas XxapakTepuCTHKa XUMUIECKUX 4 0 1 bubmmoreka [JOK
’ aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO1as xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 0 0 bubnmorexa LOK
' PYHIIHL- &P https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO61as xapakTepUCTHKA XUMUYECKUX Eub 1OK
noInoTeKa
23 VA- A 7 0 1
DJICMCHTOB rpymmbI. A3OT, Gochop u nx https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas xapakTepuCTHKa XUMUIECKUX
2.4 anemeHTOB [VA-rpynnsl. Yriepon n 8 1 2 bubmmorexa LIOK
' N PYIHEL pol https://m.edsoo.ru/7f41a636
KPEMHUH U UX COEIUHEHUS
Hroro no pazneny 25




Pa3gen 3. MeTaaabl M HX COeINHEHUA

but6mmoreka [IOK
B i 4
3 Obmme coficTBa METAIIO https://m.edsoo.ru/7f41a636
. bubmuoreka [IOK
2 B 1
3 aKHEUIIe MEeTaJUIbI U UX COSIUHEHUS 6 hitps://m.cdsoo.ru/ 7412636
Hroro no pasneny 20
Paznen 4. Xumus 1 oKpy:Kamomas cpeaa
4.1 BemtecTBa 1 MaTepHualisl B )KH3HH YeJIOBEKa 3 bubmorexa LOK
’ . p https://m.edsoo.ru/7f41a636
Hroro no paszneny 3
PesepBHOE BpeMs 3 bubmmorexa [OK
p P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
Kosun4yecTBo 4acos JJIeKTPOHHBbIE
Ne aTra nudpoBLIe
Tema ypoka Koutpoabsnbie IIpakTuyeckue A p
n/n Bceero u3yuyeHusi ~ oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
| [Ipenmer xumuu. Poiab XMMUH B )KU3HU 1 0 0 bu6mmoreka [IOK
yesnoBeka. Tena u BelecTsa https://m.edsoo.ru/ff0d210c
bu6mmoreka [IOK
2 I1 1 0 0
OHSITHE O METO/aX MO3HAHUS B XUMUU hitps://m.edsoo.rw/f0d227c
[Tpaktuueckas padora Ne 1 «IIpaBuna
3 paboThl B 1a00OpaTOPUU U IPUEMBI | 0 1 bubnnorexa [HOK
oOpareHus ¢ 1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEMY
4 Yucteie BemecTBa 1 cMecu. CriocoObl | 0 0 bubmuorexa [JOK
pazzaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuyeckas padora Ne 2
5 «Pa3nenenue cmeceit (Ha npumepe 1 0 1 bubmmorexa LHOK
A . p p https://m.edsoo.ru/ff0d28c8
OUYHCTKHU MTOBAPEHHOM COMM)»
Bbu6nuoreka [JOK
6 A 1 0 0
TOMBI H MOTICKYIH https://m.edsoo.ru/ff0d2a6c
7 XuUMHUYECKHe 3JIEMEHTBI. 3HAKU ) 0 0 bubmuorexa [JOK
(CHMBOJIBI) XMMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [IOK
II 1
8 pPOCTBIE U CIOKHBIE BELIECTBA 0 0 hitps://m.cdsoo.ru/f0d2a6e
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 0 0 bubmmorexa HOK

https://m.edsoo.ru/ff0d2d50




3aKO0H IIOCTOSHCTBA COCTaBa BEIIECTB.

Bbubnuoreka [JOK
10 X .B
MmiiecKas popmyna. BanewtrocTs https://m.edsoo.ru/ff0d2eae
ATOMOB XMUMHYECKHUX JIEMEHTOB
1 OtHocUTENbHAs aTOMHAs Macca. bubmuotexa [JOK
OTHOCuUTENbHAs MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBas 10711 XMMHYECKOTO bubmuorexa [JOK
3JIEMEHTAa B COCINHECHNN https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. MoJib. bubmuorexa [JOK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 ®OU3NYECKUE U XUMUYECKUE SIBIICHHUS. bubmuorexa [JOK
XUMHUUecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipr3Haku U yCcloBUS IPOTEKAHUS bubanorexa [HOK
XUMHYECKHUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BEIIECTB. bubmmoreka [JOK
XUMUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust konuuecTBa, MacChl
17 BEILIECTBA 110 YPABHEHUSIM XUMHYECKHUX bubmorexa HOK
t . P https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukanmst XuMUIeCKuX peakiiii
18 (coenuHeHMs, pa3I0KEHUS bubmorexa HOK
A b ’ https://m.edsoo.ru/ff0d3{34
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 sHIuKIoneauct. O6o0IeHNEe 1 bubmorexa HOK
H AT Hul https://m.edsoo.ru/ff0d40c4
cUCTeMaTu3aIus 3HaHUI
20 KonTtponsHas padora Nel mo reme bubmmoreka [IOK
«BelecTBa 1 XUMHUYECKHUE PEAKITUI https://m.edsoo.ru/ff0d4290
)1 Bo3nyx — cmecs razos. Cocras bubnumoreka [IOK

Bo3nyxa. Kucnopon — snemeHT u

https://m.edsoo.ru/ff0d448¢




npocToe BeuiecTBo. O30H

dusnyeckue U XUMUYECKUE CBOMCTBA

bu6mmoreka [IOK

22
KHCJI0pOJIa (peakiti OKHCICHHUS, https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CnocoObI oTy4YeHUsT KUCIOPO/ia B
23 71a00paTOPUH U TPOMBIIIIICHHOCTH bubmorexa HOK
patop p ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoaa
TennoBoii 3pPeKT XuMUIECKOI
24 peaKIuu, OHSTHE O Bbu6nuoreka [JOK
TEPMOXUMHUYECKOM YPABHEHHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUECKUX PEAKITHIX
TommBo (HedTh, yroiab U METaH).
25 3ar SISHGIEI/qu];OS . a, CTIOCOOBI Zro bubmmorexa [JOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBpALCHUS
[IpakTuueckas padora Ne 3 o reme
26 «Ilonydenre u coOOMpaHUE KUCIOpOaa bubmmorexa [TOK
- . P posa, https://m.edsoo.ru/ff0d4ae2
U3YYEHUE €r0 CBOMCTB)
7 Bonopoa — snemeHT 1 npocroe bubmuorexa [JOK
BelecTso. Haxoxnenue B mpupoje https://m.edsoo.ru/ff0d4dd0
)8 DuU3NYECKUEe U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
Bojiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
Bu6nmuoreka [JOK
29 IT
OIPITHE O KUCIOTAX 1 COIAX https://m.edsoo.ru/ff0d50d2
30 Crioco0bI MoTy4eHus BOAOPOia B bubmmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o reme
bu6mmoreka [IOK
31 «[Tonydyenne u cobupanue BOAOPO/A,

WU3yYEHUE ETO CBOWCTB)

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




MomnsipHblii 00bEM ra30B. 3aKOH

bubnuoreka [JOK

32
ABoranpo https://m.edsoo.ru/ff0d542¢
Brruncienus o0béMa, KOJIHYECTBA
33 BEIIIECTBA ra3a Mo €ro U3BECTHOM bubmorexa HOK
. .. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WA 00BEMY
Brruucnenust 00b€MOB ra3oB 1Mo
34 ABHEHUIO PEaKIIMy Ha OCHOBE 3aKOHA bubmorexa HOK
yp . peak . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH T'a30B
35 DuU3NYECKUE U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
BOJBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [Tonsitue 00 bubmuorexa [JOK
AHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacblleHHbIe
37 Y HEHACHIIIICHHBIE pacTBOPHI. MaccoBast bubmorexa HOK
H P PPl https://m.edsoo.ru/ff0d5b40
JI0JISI BEILIECTBA B pacTBOpE
[IpakTuueckas padota Ne 5 o Teme
18 «ITpuroroByieHue pacTBOPOB ¢ bubanorexka [HOK
onpeaecnaEéHHON MacCOBOM J10JeH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBA
19 KonTponbnas padorta Ne2 o teme bubmmoreka [JOK
«Kucnopoa. Bogopoxa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupel: cocTaB, KiacCupUKAIINS, Bbu6nmuoreka [JOK
HOMEHKJIAaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnne u XuMHYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LHOK
’ p https://m.edsoo.ru/ff0d664e
OKCHIOB
4 OcHoBaHUs: COCTaB, KJIaCCH(pUKAIIHS, Bbubnmuoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




13 [lonydyeHne n XuMH4YECKHE CBOWCTBA bub6mmoreka [IOK
OCHOBaHHI1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tomy4yeHue u XMUMHYECKUE CBOMCTBA bubmmoreka [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMCHKIATypa,
46 cnoco((SLII) ITOJI )eHI/Iﬂ XI/IMI/I‘IZSKI/IG bubmorexa HOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTuueckas padora Ne 6. Perenue
47 SKCHEPUMEHTAIBHBIX 3314 110 TEME bubmmoreka [JOK
«OCHOBHBIE KJIACChl HEOPTaHUUECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUI
43 I'enernueckas CBsA3b MEXKIY KiIaCCaMU bubanorexa [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O0o001IcHNEe U CHCTEMAaTH3alKs 3HAHUIH
= a https://m.edsoo.ru/00ad9cb2
Kontponbras padota Ne3 o teme
50 "OCHOBHBIE KJ1aCChl HCOPTAaHUUECKHUX bubmorexa [TOK
. P https://m.edsoo.ru/00ad9ela
COCIMHEHHI
[TepBbIe MOMBITKH KIacCUPUKAITII
51 XUMHYECKHX 3JIeMeHTOB. IloHsATHE O bubmorexa HOK
’ https://m.edsoo.ru/00ad9ffa
TPYIIIAxX CXOTHBIX AJIEMEHTOB
[Iepronnueckuii 3aK0H U
Bbu6nmuoreka [JOK
52 [leproauueckasi cucteMa XUMHYECKUX
https://m.edsoo.ru/00ada52¢
snemenToB 1. Y. MenaeneeBa
Bbu6nuoreka [JOK
53 IIepuonsl, rpynmel, NOATPYIIIILI

https://m.edsoo.ru/00ada52¢




Crpoenue atomoB. CoCTaB aTOMHBIX

bubnuoreka [JOK

>4 anep. N3oTomsl https://m.edsoo.ru/00ada342
CrpoeHue 3J1eKTpOHHBIX 000JI0YeK
55 aToMOB 3J1eMeHTOB [leproanueckoit bubmmorexa [OK
https://m.edsoo.ru/00ada6bc
cucremsl [[. 1. Menaeneesa
XapakTeprucTUKa XUMHIECKOTO
56 3JIEMEHTA 110 €TI0 MOJI0KEHHIO B bubmuoteka [JOK
[Iepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [leproanueckoro 3akoHa s
57 pa3BUTHUS HayKH U ipakTuku. . U. bubnnorexka [HOK
MenpeneeB — y4€HbIN, NEIArOT U https://m.edsoo.ru/00ada96e¢
rpaKJIaHUH
58 DIIEKTPOOTPULIATETBHOCTh ATOMOB bubmmoreka [JOK
XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
Bbu6nuoreka [JOK
39 VoHas XuuiHeckas Cassb https://m.edsoo.ru/00adac34
60 KoBanenTHast nonsipHast XMMHYECKas bu6mmoreka [IOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBanentnas HenosisipHasi XuMu4ecKas bubanorexka [HOK
CBA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 Crenenp okucneHia https://m.edsoo.ru/00adae28
63 OKHCIUTEIBHO-BOCCTAaHOBUTEIbHBIC bubmuotexa [JOK
peakiuu https://m.edso0.ru/00adb076
64 OKUCIUTENN U BOCCTAHOBUTEIIH bubmorexa HOK
https://m.eds00.ru/00adb076
65 KontponbHas padota Ne4 o teme bubmuorexa [JOK




«CTtpoenue atoMa. XuUMUUYECKasi CBSA3bY»

https://m.edsoo.ru/00adb486

66 Peseprubrit ypok. O6001IEeHNE U ) bubnnorexa HOK
cucTeMaTu3alus 3HaHu https://m.edsoo.ru/00adb33c
67 PesepBHslit ypok. O600111eH1E 1 | bubmmoreka [JOK
cUCTeMaTH3alus 3HaHU! https://m.edsoo.ru/00ad9cb2
68 PezepBublit ypok. O600111eHuE 1 ) bubmmoreka [IOK
cHCTeMaTHU3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KVIACC

Kosun4yecTBo 4acos JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabnsie IIpakruueckue
n/n Bceero u3yuyeHusi  oOpa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
[Tepuoanuueckuii 3aK0OH.
| [Tepuonuueckas cucrema 1 0 0 bubanorexka HOK
XUMHYECKUX 31eMeHTOB [I. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH
2 CBOMCTB XMMUYECKHUX AJIEMEHTOB 1 0 0 bubmmorexa [TOK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NMEPUOJIOB
3 Knaccugukanus 1 HOMEHKIATypa | 0 0 bub6mmoreka [IOK
HEOPTaHWYECKHX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buibl XUMUUYECKOW CBS3U U THUIIBI ) 0 0 bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o reme
5 «IToBTOpenue u yriay0iaeHrne 3SHaHUI 1 1 0
OCHOBHBIX Pa3JIeJIoB Kypca 8 Kiaccay
6 Knaccudukanms xumuaeckux | 0 0 Bbu6nuoreka [JOK
peaKuuii Mo pa3IMYHbBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
IlonsATHE O CKOPOCTU XUMHUYECKOMN
7 eaknuu. IIoHsITHE O TOMOI€HHBIX U 1 0 0 buGnnorexa LIOK
P ' https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIMIX
[ToHsITHE O XUMHUYECKOM PaBHOBECHH.
bu6mmoreka [IOK
8 @DaxTOpHl, BAUSIOLUIME HA CKOPOCTh 1 0 0

XUMHUYECKOU PCaKku U IMOJIOKCHUC

https://m.edsoo.ru/00adc28c




XUMHYCCKOI'O paBHOBECUSA

OKHCIINTEIIFHO-BOCCTAHOBUTEIIBHEIC

bu6mmoreka [IOK

9
peakiuuu https://m.edsoo.ru/00adcade
Teopust 3nEKTPOTUTUUECKON
10 rnccorranuu. CHIbLHBIE U ci1a0ble buGnnorexa LIOK
n HHATLHH. https://m.edsoo.ru/00adcd68
AIICKTPOJIUTHI
11 Honnrle ypaBHEHUS peaKIIui buGnnorexa LIOK
yp peartt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHUI B CBETE NPEACTABICHUN bubnnorexa LIOK
val https://m.edsoo.ru/00add5d8
00 AJIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHUYECKHE CBOMCTBA COJICH B CBETE
13 PEICTABICHUN 00 Bubmorexa IIOK
bedt . https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUUECKON JUCCOIHAIIIHI
14 ITonsTue o ruapoause cojiei buGnnorexa LIOK
AP https://m.edsoo.ru/00add9d4
15 O06001IeHNEe U CUCTEMATU3AIIHS bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTrueckas padota Ne 1.
16 «Penenune 3KCriepuMeHTaAIBHBIX bubmorexa LIOK
P https://m.edsoo.ru/00addbfa
3aJauy
Kontponbnas padota No2 o teme
17 «DIEKTPOIUTHYECKAS TUCCOIIUAIIUSI buGnnorexa LIOK
p n HHATHL https://m.edsoo.ru/00addec0
XUMHYECKHE PEAKIIUU B PACTBOPAX)»
OO01ast XapakTEPUCTHUKA TAJIOTEHOB.
18 XI/III\];I/I‘IGCKI:/IG CBI())I\/'ICTBa Ha IIpUMepe buGnnorexa LIOK
p p https://m.edsoo.ru/00addfe2
XJjopa
19 XnopoBogopoa. ColisiHast KUCTIOTA, bubmmoreka [JOK




XMMHYECKHUE CBOMCTBA, MOJyYEHUE,
MPUMEHEHUE

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

[TpakTruyeckas pabora Ne 2 o Teme

bu6mmoreka [IOK

20 «lIlomydeHne COISTHOM KUCIIOTHI,
- .. . https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBOMCTB»
Boruncnenus no ypaBHeHUAM
21 XUMHUYECKHUX PEAKIIMN, €CIIU OOUH U3 bubmorexa LOK
P ’ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
” OO11ast XapakTepUCTUKA 3JIEMEHTOB bubmmoreka [JOK
VIA-rpynnst https://m.edsoo.ru/00ade64a
ATIOTpONHBIE MOAU(DUKAIINH CEPBI.
” HaxoxzaeHnue cepbl 1 €€ coeIlMHEHUN bubmmoreka [IOK
B MpUpOJie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBomopo/1, CTpOEHUE, bubnnorexka [JOK
(du3nUecKre U XUMUYECKUE CBOKCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHas KUCIIOTA,
25 (bU3MYeCKre U XMMUYECKHIE CBONCTBA bubmorexa HOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKHE peakliny, Jexalirue B
OCHOBE MPOMBILIUIEHHOTO criocoba
26 MOJTYYEHUSI CEPHON KUCIIOTHI. bubanorexka [HOK
XHUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KarolleH cpesibl COEAUHEHUSIMU
cepbl
7 Brruncienne MaccoBoil 1011 BBIXOJa bubmuorexa [JOK
MPOJIYKTa PEAKIINU https://m.edsoo.ru/00adec8a
28 OO01mast xapakTeprCTHKA dJIEMEHTOB bubmmoreka [JOK




VA-rpynnsl. A30T, pacipocTpaHEHHE
B npupojie, GU3nIecKue u
XUMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

29 XHUMHYECKHUE CBOMCTBA, IIOJIYUCHUE U bubmorexa [IOK
’ 4 https://m.edsoo.ru/00adf004
MPUMEHEHHE
[TpakTrueckas padota Ne 3 o Teme
30 «ITonyyenne aMmmuaka, U3y4eHUe €ro bubmorexa HOK
. v » 1Y https://m.edsoo.ru/00adf180
CBOWCTB»

31 A3oTHas KucioTa, e€ Gpu3ndecKkue u Bbu6nuoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcrnons3oBanyre HUTPATOB U COJIEH
aMMOHWUS B KQU€CTBE MUHEPATbHBIX

32 o0peHuii. XUMHYECKOe bubmorexa HOK
yAobp ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl
COCAMHCHHSIMH a30Ta
®dochop. Oxcup dhochopa (V) u

33 Q)ocg)o pHaﬂ KI/ICJ'I((i))Ta (b(l)I/II)SI/I(‘IezJKI/Ie " bubmmorexa [JOK

P . https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOWCTBA, MOTyYEHUE
Hcnonb3oBanue GochaToB B

34 KaueCTBE MUHEPATHHBIX YI0OPECHUH. bubmmoreka [JOK
3arpsisHEeHUE TPUPOTHON Cpeabl https://m.edsoo.ru/00adfc20
dbocharamu
VYraepon, pacipocTpaHEHUE B

35 pu I());[e g)mnljiecxie A XUMHUYECKHUE bubmmnorexa [IOK

P P ’ https://m.edsoo.ru/00adfd9c
CBOMCTBA
16 Oxkcupl yriaepoja, ux Gu3ndeckue u bubnnoreka [HOK

XUMHUYECKHUE CBOMCTBA.

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




DKosornyeckue mpoodIeMsl,
CBsI3aHHBIC ¢ OKcHIoM yriaeponaa (IV)

37 VYronbpHasg KUCI0Ta U €€ COTN bubmorexa HOK
https://m.edsoo.ru/00ae006¢c
[TpakTuyeckas padora Ne 4 o Teme

18 "TlosrydeHne yrieKuciioro rasa. bubmmoreka [IOK
KauecTBeHHas peakuusi Ha KapOOHAaT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHayanbHbBIE TOHATHUS 00
39 OpraHMYeCcKUX BEIECTBAX KaK O bubmmorera [IOK
P https://m.edsoo.ru/00ae054¢
COCIMHEHUSIX YTIIepoia
40 Kpemunii u ero coe quHeHN bubmmnorera [IOK
P https://m.edsoo.ru/00ac080a
[TpakTuyeckas pabora Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 33734 110 TEME bubanorexa [HOK
«BaxkHenme HeMeTauTbl U UX https://m.edsoo.ru/00ac0bf2
COCIUHCHHUS»

Kontponbnas padota Ne3 mo teme
N bu6mmoreka [IOK
42 «BaxkHenme HeMeTauTbl U UX
https://m.edsoo.ru/00ac0e18
COCIUHCHHUS»
OO6m1ast XapakTepruCTHKa XUMHYECKHUX
3JIEMEHTOB — METAJIJIOB.

13 MeTtanauueckasi CBSI3b U bubmuotexa [JOK
MeTaJINYECKasl KpUCTaaInyecKas https://m.edsoo.ru/00ael103e
pemérka. Pu3ndeckue CBOMCTBA
METAJIJIOB
XHUMUYECKUE CBOKMCTBA METAIIJIOB.

. bu6mmoreka [IOK

44 DIIEKTPOXUMHUYECKUH P

HaIIpSHKEHUN METaJUIOB

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




OO1u1re criocoObl MOTyYSHHS
meTauioB. CiuiaBel. BeruncieHus mo

45 aBHEHUSIM XUMHUYECKHUX PEAKIINN buGnnorexa LIOK
yp PeaKIHy, https://m.edsoo.ru/00ael156
€CJIM OJTUH U3 PEareHTOB COJCPIKUT
puMecH
46 IToHsATHE O KOPPO3UU METAIIIOB bubmorexa LIOK
PP https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47
[Henoumsie meranel https://m.edsoo.ru/00ae14b2
43 OKcuabl ¥ THAPOKCUIBI HATPUS U Bbu6nuoreka [JOK
KaJIus https://m.edsoo.ru/00ae14b2
49 [I{enouHO3eMeNbHBIE METAILIIBI — bubmmoreka [JOK
KaJIbIIMA 1 MarHui https://m.edsoo.ru/00ac15e8
50 Baxuetinine coequHeHns KajabIUug Bubmorexa IIOK
A H https://m.edsoo.ru/00ael 58
51 O00011IeHIE U CUCTEMATH3ALIS
3HAaHUHU
57 JKEcTKOCTh BOMBI U CITOCOOBI €& bubmuorexa [JOK
YCTpaHEHUSA https://m.edsoo.ru/00ae1886
[TpakTuyeckas pabora Ne 6 o Teme
53 "KEcTKoCTL BOIBI M METOJEI €€ bubmorexa LIOK
" A a https://m.edsoo.ru/00aelae8
YCTpaHCHHS
Bbu6nuoreka [JOK
54 A 7|
MEOMHHHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOIICTBA OKCHJIA U bubmmoreka [IOK
TUJIPOKCH]IA https://m.edsoo.ru/00aelc64
56 Keneso bubmuorexa [JOK

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




OKCI/II[BI, THUAPOKCUABI U COJIM KCIIC3a

bubnuoreka [JOK

>7 (IT) m xene3a (III) https://m.edsoo.ru/00ae35¢6
58 O06001IeHre U cucTeMaTU3alus
3HAHUU
[TpakTrueckas padota Ne 7. Permenue
59 AKCIEPUMEHTAIBHBIX 33/1a4 110 TEME bubnnorexa HOK
«BaxxHeunme MeTaIbl 1 UX https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Brruncnenus no ypaBHeHUAM
XUMHUYECKHUX PEaKIHii, €CIU OJIUH U3
60 pEeareHToB J1aH B U30BITKE WIIH bubnnorexka [HOK
COJIEPKUT NpUMecH. Brruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM J0JIU BBIXOJa IIPOAYKTa
peaxkuuu
61 O06001IeHE U CUCTEMAaTU3 AN
3HAHUU
Oo6o0maromuit ypok mo Teme
62 «BaxxHeume MeTabl 1 UX
COETUHEHUS»
63 BemectBa u Mmarepuassl B bubnnorexka HOK
MOBCEIHEBHOM KW3HU YEJIOBEKA https://m.edsoo.ru/00ae3£50
64 XHUMUYECKOE 3arpsi3HEHUE bubanorexka [HOK
OKpY>Kalolleu cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn bubmmoreka [JOK
9KOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O6o011IeHNE U bubnunoreka [IOK
cucTeMaTu3anus 3HaHU https://m.edsoo.ru/00ae0d0a
67 PeseprubIil ypok. O60011eHIE 1 bubmuorexa [JOK




cucTeMaTH3anus 3HaHUU

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

68

PeseprubIil ypok. O60011eHIE 1
cucTeMaTu3anus 3HaHU

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JI1 YYHEHUKA

» Xumusi: 8-i kiacc: 6a30BbIl yPOBEHb: YUECOHUK; S-¢ U3aHue, IepepadoTaHHoE,
8 kmacc/ I'abpuensu O.C., Octpoymos W.I'., CnagkoB C.A. AKITMOHEpHOE
obmectBo «M3natenbcTBo «IIpocBenienner

» Xumust: 9-if kimacc: 6a30BbIi yPOBEHb: YUCOHHK; 5-€ U3/IaHME, TepepaboTaHHOE,
9 xmacc/ I'abpuensu O.C., OctpoymoB WN.I'., CnagkoB C.A. AKITMOHEPHOE
obmectBo «M3natenbctBo «IIpocBenienne»

METOINYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

Xumus. Tematnaeckue tectol. 9 knace / coct. E.H. CrpensHukoBa, B.1O.
Mummuna. - M.: BAKO, 2016. - 64 c.

Xumus. Temarnueckue tectol. 8 kiace / cocT. E.H. cpenbaukoBa, B.1O.
Mumuna. - M: BAKO, 2016. - 80c.

KonTponbHo-u3mepurensabie MaTepuanbl. Xumus: 9 kinacc / Coct. H.IL
Tpoery6osa. - M.:BAKO, 2012 - 112 c.

KonTponbHo-uzmepurensabie Matepuanbl. Xumus: 8 kinacc / Coct. H.IL
Tpoery6oga. - M.: BAKO, 2013.-112c.

Xumust. [IpoBepouHble 1 KOHTPOJIbHBIE PAOOTHI. 9 Kiacc: yueo. mocodue st
obmeoOpazoBatenbHbiX opranuzanuii / O.C. I'abpuensn, I'.I'. JIpickoBa. - M..:
[IpocBemenue, 2021. - 191 c.

Xumus. [IpooBepounbie 1 KOHTPOJIBHBIE PAa0OTHI. 8 Kiacc: y4ued. mocobue st
obmeobpaszoBarenbubix opranm3aruii / O.C. 'abpuensn, I'.I". JIpickoBa. M.:
[Tpocsemenne, 2021. - 175 c.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

https://chem-oge.sdamgia.ru/prob catalog?ysclid=m04c¢7s85u0323624357
https://fipi.ru/oge/demoversii-specifikacii-
kodifikatory?ysclid=m04c8In78b896628207
https://infourok.ru/?ysclid=m04c9ajeb5246379521
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