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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO 00I1Iero 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padoueil mnporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPEMOAaBaHus YIeOHOTO MpeaMeTa « XuMUsDH)
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparuu.

[Iporpamma 1Mo XuMUM Ma€T MPEACTABICHHUE O IIEJAX, OONIEH CTpaTeruu
oOy4eHMs, BOCHHTAHHS M Pa3BUTHUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTENbHOE MIPEAMETHOE COJIepKaHue,
npeaycMaTpUBaeT paclpeielieHue ero Mo KilaccaM W CTPYKTYPUPOBAaHUE 10
pazienaM M TeMaM MPOTrpaMMbl MO XHMHUH, OMNPEIENSeT KOJIUYECTBEHHBIE U
KaueCTBECHHbIEC XapaKTepUCTUKU COZIepKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4E€TOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouIuMxcsi, OMNpPEAeNseT BO3MOXXHOCTH TMpeaMera  JJis
peanu3aiuu TpeOOBaHMM K pe3yJbTaTaM OCBOCHMS OCHOBHOWM 00pa3oBaTelbHOMU
porpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKKe TPeOOBaHUN K
pe3ynbratamMm oOy4eHHUs XUMUW Ha YPOBHE I1€JIeH N3YUYeHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATENILHOM JI€ATEbHOCTH OOYYarollerocss Mo OCBOEHUIO
y4e0HOTO Co/IepKaHUSI.

3HaHWE XUMHUHU CJIYKUT OCHOBOM it (OPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpeACcTaBICHUl O MaTepUaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (QopMUpyeMble XMMHUEHU MPEICTaBICHUS O B3aWMOIPEBPAIICHUIX
SHEPIUM U 00 DSBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3IPaBOOXPAHCHHUSI.

N3ydeHue xumuu:

CIIOCOOCTBYET  pealm3allid  BO3MOXXHOCTEH 1T CaMOpa3BUTUS U
dhopMupOBaHUsI KYJIbTYPhI JIMYHOCTH, €€ 0011el U (PyHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMHUPOBAHUE MBIIIJICHUS W TBOPYECKUX CIIOCOOHOCTEM
OOy4JaromMXcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOUW  JICSITENIbHOCTH,
DKCIIEPUMEHTATLHBIX W HCCICIOBATEIbCKUX YMEHUM, HEOOXOIUMBIX KakK B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOM €SI TeIbHOCTH;

3HAKOMUT CO CHEeHU(UKONW HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
LEJI0CTHOTO B3IJIA/1a HA €JMHCTBO PUPO/IbI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIINXCSI;



criocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K TIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJIOTHYECKOE
oOpa3zoBaHHEe 00yUYarOITUXCSI.

JlaHHbIC HampaBlICHUS B OOYYCHHH XUMUHU OOCCIICUMBAIOTCS CICIIM(PUKON
COJIepKaHMsl  y4eOHOTO  MpeAMETa, KOTOPBIM  SIBISIETCS  MEarorMuecKu
aJanTHPOBAHHBIM OTpakK€eHHEM 0a30BOM HAYKH XMMHH Ha OINpeeIEHHOM dTare e&
pa3BUTHA.

Kypc xuMun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHUE OOYYaIOIIMMUCS CHCTEMBI TMEPBOHAYAIBHBIX TMOHATHUN XWUMHUU, OCHOB
HEOPraHWMYECKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX TOHSITUN
OPraHUYECKON XUMMUHU.

CtpykTypa coiepskaHusi MPOrpaMMbl IO XMUMHHU C(POpMHpOBaHA Ha OCHOBE
CUCTEMHOI0 mojaxoaa K €€ mzydeHuro. ColaepkaHue CKIIAIBIBACTCS U3 CHUCTEMBbI
MOHATHN O XUMHUYECKOM JIEMEHTE M BEIIECTBE M CUCTEMBI ITIOHATHN O XUMHUYECKOU
peakiuu. OO0e OSTH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbI 110 TPHUHIIMITY
MOCJIEAOBATEIBHOTO PA3BUTHUSL 3HAHUM HA OCHOBE TECOPETUYECKUX IPEIACTaBICHUN
PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS,

— Ilepunoanueckoro 3akona /I. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YUYEHHS O CTPOEHHH aTOMa U XUMHUYECKOM CBSI3H;

— TIPEACTaBICHHH 00 JJICKTPOJMTHYCCKON JTUCCOIIMAIIMM BEIISCTB B
pacTBOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKU
MOJTYYEHHBIX U OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBLHO OT OJTHOTO
YpPOBHSI K JPYyroMy, BBITIONHSSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOYKHOCTEM IMPAKTUUYECKOIO MPUMEHEHUS U TOJYYCHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
IIPEICTABJICHNUS O XUMUYECKONW COCTABIIAIOIIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYyYHOMY 3HAHUIO U
METOJIaM MO3HAaHUS B Hayke. M3ydeHHe XMMHU NPOUCXOIUT C MPHUBICUCHUEM
3HAHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX arolmuid MUpy,
«buonorus. 5—7 knaccel» U «PU3UKA. 7 KIACC».

[Ipy wu3yyeHUM XUMHUM TPOUCXOAUT (POPMHUpPOBAHME 3HAHUM OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JESITEIbHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHMPOBOM KYJIBTYDHI.
3agaya y4eOHOro mpeaMera COCTOUT B (OPMUPOBAHUU CUCTEMbl XUMHYECKUX
3HAaHUW — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,
JOCTYIHBIX O00OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B



OpUOOIIEHMM K HAy4YHbIM METOJaM I[IO3HAHWS TpPU U3YYCHUH BEIIECTB M
XUMHUYECKUX peakiuii, B GOPMHUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUHN U
UX TPUMEHEHWHM B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIEeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NPAaBWJI 0€30MacHOr0 OOpamieHust ¢ BEUIECTBAMHU B
MTOBCEHEBHOM KU3HHU.

[Ipu u3ydeHUU XMMUU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsI BaXKHOE
3HauYEHUE MPUOOPENH TaKHE 111, KaK:

— (dopmMupoBaHHEe HHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbHOMY IPUHATUIO PEUICHUH,
CHIOCOOHOM a1lanTUPOBATHCS K OBICTPO MEHSIOIIMMCSI YCIOBUSM KU3HU;

—  HalpaBJCHHOCTh OOy4YeHMsT Ha CHCTEMaTH4YEeCKOe MpUOOIIEHHUE
oOyyarommxcs K CaMOCTOSITENbHON IO3HABATEJIbHON JESITENbHOCTH, HAyYHBIM
MeToJaM NO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUYatOIIMMUCS
OMbITa PAa3HOOOPA3HON NEATENBHOCTH, MO3HAHMS M CaMOIMO3HAHUA, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAJIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH;

— ((opmupoBanue oOmeld (QYHKIMOHAIBHOM H  €CTECTBEHHO-HAYYHOU
I'PaMOTHOCTH, B TOM UHCJI€ YMEHUW OOBSICHITH W OICHUBATH SIBIICHUS
OKpY’KaIoIller0o MHUpa, UCIOJb3ysl 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYECHUU
XUMHM, TPUMEHATh UX IPU pEHIeHUH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOU IEATENBHOCTH;

— (QopmupoBaHue y oOyyaroummxcs T'yMaHUCTHUYECKHMX OTHOIICHUH,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW JUIg BbIPAOOTKH 3KOJOTUYECKU
11e71eco00pa3HOr0 TOBEICHUS B OBITY W TPYIOBOM JACATEIBHOCTH B IEJSIX
COXPaHEHUS CBOETO 3/I0POBbs U OKPYKAIOIIEH IPUPOLHOU CPELBIL;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIHMTAHUID Ha OCHOBE YCBOEGHHMS OOIIEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpY Mpo¢uiisi U HANPABIECHHOCTH JalbHEHIIETo
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUsT XHMHU Ha YpPOBHE
OCHOBHOT0 00111eT0 00pa3zoBanus, coctaisieT 136 yacos: B § kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE IOHATHSA

[Ipeamer xumun. Poslb XUMUM B KU3HU 4YeJIOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiecTBa. DU3MYECKHE CBOMCTBA BELIECTB. ATpPETraTHOE COCTOSIHUE
BemecTB. [loHsATHE O MeTOAaxX MO3HAHWS B XUMHH. UHWCTHIC BEIIECTBA U CMECH.
CriocoObI pa3AeieHust CMECEH.

ATOMBI W MOJICKYJIBI. XHWMHYECKHE »dJeMEHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie U CIOXKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas ¢opmyna. BajgeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemecTB. OTHOCHTENbHAs aToOMHas Macca.
OTHOCUTENbHAA MOJIEKYJISIpHAs Macca. MaccoBasi 0Jisi XUMHYECKOTO 3JIEMEHTA B
COETMHEHUH.

KonuuectBo BemectBa. Moabs. MossipHas Macca. B3auMocCBsI3b KOJMYECTBA,
MacCchl M 4YHCJIAa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHCHU.

du3nyeckne U XUMUYECKUE SBIICHUS. XUMUYECKasl peakiusd U e¢ MPU3HAKH.
3aKOH COXpAaHEHHsI MacChl BEIIECTB. XUMHUYECKHe ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PEAKIUi (COeTUHEHNs, Pa3I0KEeHUs, 3aMEIICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMHUYECKOH IMOCYI0H, paBuiIaMu paboThl B JTaOOpAaTOPUU H
npuémMamMu oOpalleHus: ¢ J1abopaToOpHbBIM 00OPYAOBAHUEM, U3YUEHHE U OMUCAHUE
dbu3MYecKuX CBOWCTB 0O0pa3lOB HEOPTaHMYECKHX BEIIECTB, HAOJIOJECHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KATICHUE W KOHJCHCAIMS BOJBI) M XMMHUYCCKUX (TOpEHHE CBEUYH, MPOKATMBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) SBICHUM, HaOI0eHIE U
OMHMCAaHWE TMPU3HAKOB MPOTEKAHMSI XUMHUYECKHX peakiuil (pas3ioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapwsi, pa3ioKeHHE THAPOKCHUIIA
Meau (II) mpu HarpeBaHuM, B3auMOAEHCTBHUE Keje3a ¢ pacTBopoM coiii meau (10),
U3yYCHHE CIOCOOOB pa3eNieHHsi CMECei: C MOMOINbI0 MarHuTa, (UIBTPOBAHHE,
BBITIAPUBAHUE, AUCTHLIAIUSA, XpoMaTorpadus, MPOBEACHNUE OUYNCTKH TOBAPESHHOMN
CONM, HaONIOJICHWE W  ONUCAaHWE  PEe3ylIbTaTOB  MPOBEICHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWS MAacCChl, CO3JaHHE MOJIEJeH MOJICKYJI
(ImapocTepKHEBBIX ).

Baxueimme npeacTaBuTe M HEOPraHUYECKUX BElIeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopon — aneMeHT U mpoctoe
BemecTBo. HaxoknmeHuwe kucimopoma B Tpupoae, (U3HMYECKHE W XUMHUYECKUE
cBoiictBa (peakmmu TopeHusi). Oxcuapl. [Ipumenenme xucimopoma. CmocoObI



MOJIYYeHHUs] KUcCTopoda B JabopaTopuud W TIPOMBINUIEHHOCTU. Kpyrosopor
Kuciopoa B mpupozae. O30H — auioTporiHas MoAuGUKaIs KUCIopoaa.

TemnoBoit 3h(dEeKT XUMHUUYECKOW peaklud, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJIEHHE TApPHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bomopon — »snemeHT u mpoctoe BemecTtBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3NYECKUEe U XUMHYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nonyuyeHust. Kucmorel u comnu.

Monsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

dusnyeckne CBOWCTBA BOAbl. Boma kak pactBopurenb. PacTBOpEI.
HaceilieHHbIE M HEHACBIIEHHBIE PAacTBOpPBI. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBast 10711 BelIeCTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Pose pacTBOpOB B mpuposie U B XKU3HU 4desioBeKka. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  cosieoOpa3yromiye  (OCHOBHBbIC,  KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Dusznueckue U XUMHUYECKUE
CBOIMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukauuss ocHOBaHMI: WIENOYM W HEPACTBOPUMbIE
ocHOBaHusA. HomeHkiarypa ocHoBaHuii. PU3WUECKHE U XUMHYECKUE CBOMCTBA
ocHoBaHuU. [lomyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. Ousndeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psan axktuBHoctm meramnoB H. H. bekerosa.
[lony4yeHne KUCIIOT.

Conu. HomeHnknarypa coseil. @U3NYECKHE U XMMHYECKHUE CBOWMCTBA COJICH.
Ilonyuenue cosen.

['eHeTnyeckas CBsI3b MEXKIY KJIaCCAMU HEOPTaHUYECKUX COCIUHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEICIICHUE COAEPKaHUsI KUCIOpOAa B BO3AYyX€, MOJIyUEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHHUS W
NpeKpalieHus TopeHus (moxapa), O3HAKOMJIEHWE C oOpa3uaMu OKCHUIOB U
ONMKMCAHWE WX CBOWCTB, MOJy4YEHUE, COOMpaHHE, PACHO3HABAHME W M3YyYCHHE
CBOMCTB BOJIOpoJia (TOpeHue), B3auMozencTBUe Bojopoaa ¢ okcujaoMm menu (II)
(BO3MOXKHO HCIOJIb30BaHUE BHIEOMATEpUAIOB), HAOIIOIEHNE O0PA3I0OB BELIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEOBAaHUE OCOOEHHOCTEM pacTBOPEHHsS BEILECTB C
pa3IMYHOW PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIEd pacTBOPEHHOIO BEIIECTBA, B3aMMOJECHCTBUE BOABI C METAJJIAMHU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpPUAIIOB),



UCCJIEIOBAaHUE OO0pa3l0OB HEOPraHWYECKUX BEIIECTB Pa3JIUYHBIX  KJIACCOB,
HaOJI0ICHUE U3MEHEHHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumojeiictBus okcuga menu (II) ¢ pacTBopoM cepHOW KHUCIIOTHI,
KUCJIOT C MeTajulaMH, pPEakUWi HEUTPpAIN3alUH, ITOJYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHWMH, BBITECHEHHE OJHOI0 METAJUIa IPYTMM W3 PacTBOpa COJM, PELICHUE
DKCHEPUMEHTAJIBHBIX 33/1ad MO0 TeMe «BakHeWlne KiIacchl HEOPraHUYECKHUX
COEIMHEHUI.

Hepuoanuyecknit 3akoH u Ilepuoamueckast cucreMa XHUMHYECKHX
aiemMenToB JI. M. MenpeneeBa. CtpoeHue aromMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAIMKU XUMUYECKUX dJeMeHTOB. [loHsiTue o
IpyNIax CXOJIHBIX 3JEMEHTOB (LIEJIOYHbIE U IIEIOYHO3EMEIbHBIE METALIbI,
rajioreHbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOPbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUJIPOKCUBI.

Ilepuonnyeckuit 3akoH. Ilepuoanyeckas cucremMa XMMUYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. KopoTkonepuonHas W JUIMHHONEpUOAHAs  (OpMBbI
IIeprnonnueckoit cucrembl xumuueckux iemeHToB 1. . Menneneesa. [lepuoasr
u rpynmbl. OHU3NYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
IPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3otonbl. DnekTpoHsl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI0YeK aroMoB MepBbIX 20 XMMHYECKHX  3JIEMEHTOB
[lepnogmueckonn cucremnl [[. 1. MenaeneeBa. XapakKTEpUCTUKA XUMHYECKOTO
3JIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM H3MEHEHUS paJnyca aTOMOB XWMHUYECKHUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB I10 IPyNIIaM U IEPUOLAM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoguyeckoil CUCTEMbI XUMUYECKHUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. WM. MenneneeB — yuy€HbIi U
IpaKIaHUH.

Xumuyeckass cBA3b. KoBajieHTHast (MOJIsIpHAsT W HEMOJISIpHAs))  CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX IIEMEHTOB. FIOHHAs CBA3b.

Crenenb  okucieHusi.  OKUCIMTEIbHO-BOCCTAHOBUTENBHBIE  PEAKLUU.
[Iponiecchbl OKMCIIEHNs U BOCCTaHOBJIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJCWUCTBHE
TUAPOKCUJA LIMHKA C PAcTBOpPaMM KHUCJIOT M WIENOYEH, INPOBEICHHUE OIBITOB,
WUTKOCTPUPYIOLIMX ~ NPUMEPBl  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUl
(ropenue, peakiiy pas3ioKeHUs], COSTUHEHU).

Mescnpeomemmnbnie ceasu



Peanuzanmss MeXIpeAMETHBIX CBS3€M IIPM HM3yYEHWHM XMMHMM B 8§ Kiacce
OCYILECTBIISIETCS. 4E€pe3 HCIHOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAyYHBIX
IOHATUH, TAK W NOHITHUM, SBISIOIUXCS CUCTEMHBIMU JUIS OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHS: HAYYHBINH (DaKkT, TMIOTE3a, TEOpHs,
3aKOH, aHaJlu3, CHUHTE3, KilacCU(UKAIMA, MEPUOJUYHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEINb, SIBIICHUE.

@usuka: Marepus, aTroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUYECKUM 3apsJl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (PU3MYECKUE BEIUYMHBI, €IUHULIBI
U3MEPEHHUsI, KOCMOC, TUIAaHETHI, 3B€3/1b1, CoNHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNIbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE NCKOMAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XuMH4YecKasi peakius

Ileprognyeckuii 3akoH. Ilepuoanueckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOWCTB
XUMHUYECKUX DJIEMEHTOB IME€PBBIX TPEX MEPUONOB, Kalaus, KaIbLUA H HX
COCIVMHEHUN B COOTBETCTBUHM C IIOJIOKEHHUEM DJJIeMEHTOB B Ilepmoanyeckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHIBI XUMHUYECKOW CBSI3U. THIBI KPUCTAIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukanuysa XuMuyeckux peakuuid Mo pa3andyHbIM MpU3HaKaM (110 YUCITy
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEMJIOBOMY 3(PQeKTy, Mo
U3MEHEHHUIO CTETEeHEN OKHMCICHHUS XMMHUYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). JK30- U 3HIAOTEPMHUUYECKUE PEAKLIUHU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonsTe 00 oOpaTUMBIX H
HEOOPAaTUMBIX XUMHUYECKUX peakiusax. [[oHATHEe O TOMOreHHBIX U TeTepOTeHHBIX
peakuusax. [lonsatue o xkaranuse. [lonstue o xumnueckom paBHoBecuu. DakToOpBLI,
BIMSIOIIAE HAa CKOPOCTh XHMHUYECKOW PEaKUMH U IOJIOKEHUE XMMHYECKOTO
PaBHOBECHSI.

OKHUCIUTENBbHO-BOCCTAHOBUTEIbHBIE ~ pPEaKLUU,  AJIEKTPOHHBIM  OasiaHC
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHON  PEaKLUU. CocraBineHue  ypaBHEHUI



OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HWCIOJIb30BAaHUEM  METOJA
AJIEKTPOHHOTO OallaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALIMU. DIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Karnonel, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUJAMU
XUMUYECKOH CcBs3U. CTeneHp Auccounanui. CHUIIbHBIE U CIA0bIE 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWMCTBAa KHCIOT,
OCHOBaHUII W colled B CBETe TPEACTABICHUNH 00 DIEKTPOIUTHUECCKON
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBI. [IoHATHE O THIPOIU3E CONEi.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMH KPUCTALNIMYECKUX PEHIETOK HEOPraHMYECKUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpaduTa U anmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaKiuu
OT BO3JICUCTBHS Pa3IMYHBIX (DAKTOPOB, MCCIEIOBAHUE IIIEKTPOIMPOBOJIHOCTH
pacTBOpPOB BEIIECTB, MpoLEcca JUCCOLMALMM KHCIOT, IIEIOYed U COoJIed
(BO3MOYKHO  MCIIOJIb30BAaHME  BHJEO MaTepuaioB), IPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NpPU3HAKW  MPOTEKaHUsT  peakuuil  HMOHHOTO  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakUuui
(ropeHue, peakUuu pas3yioKEeHUs, COCIMHEHUs), PAclO3HaBAHUE HEOPraHMYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKUU HA HOHBI, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemertanbl U MX coeinHEeHUS

OO6mrast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TajOreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpEe  XJopa
(B3aMMOJEHCTBUE C METallaM{, HEMeTalllaMH, HIeso4amMu). XJIOPOBOAOPO/I.
ConsiHast KWCIIOTa, XUMUYECKHE CBOMCTBA, IMOJY4YEHHE, NMPUMEHEHHe. JlelicTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YelOoBeKa. BakHeWnue XJIOpHIbl U HX
HaXOXKJEHUE B IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMu4eckue cBoiicTBa cepbl. CepoBOAOPOJ, CTpOeHHUe, (U3NUECKUe U
XUMUYECKHe cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Qu3nyeckue U XUMHUYECKHE CBoMcTBa (oOmue Kak
MPEACTaBUTENSl Kjacca KHCIOT W crneuuduyeckue). XUMUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOJYYEHUsS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoil KUCIOThI. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEaKILIMs Ha



cynbdar-uon. HaxoxneHnue cepbl U €€ COeIMHEHMA B mpupojie. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH cephbl (KUCIOTHBIC JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPEeI0TBPALCHUSI.

OOmast xapaktepucTuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTETICHN OKHCIICHHS. A30T, pacpOCTPaHEHHE B MPHUPOJIE,
busnueckue U XuMrueckue cBoiicta. KpyroBopor azora B npupoje. AMMUaK, €ro
bu3nUecKue 1 XUMHUYECKHUE CBOMCTBA, MOJyuyeHue u npuMeHeHune. Coiu aMMOHUS,
X (U3UYECKUE U XUMUYECKHE CBOWCTBA, MpUMEHEeHHE. KadecTBeHHas peakiius Ha
WOHBI aMMOHHS. A30THasl KHCJIOTa, €€ TOJydeHHE, (U3MYECKUE U XHUMHYCCKUE
cBoMcTBa (0OIME Kak TMpEACTaBUTENS Kjacca KHUCIOT U cheruduueckue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MHHEpAJIbHBIX
ynoopeHuil. XuMu4ecKoe 3arpsi3HeHUE OKPYKaIoIIel cpe/ibl COSTMHEHUSIMHU a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3Ayxa, MOYBBI W BOA0EMOB). Docdop,
altoTponHele Moaudukauuu (ochopa, (pU3MUECKHE M XUMUYECKHE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, PU3MIECKUe U XUMHUIECKHUE CBOMCTBA,
nostyuerue. Mcnons3oBanue GocdaroB B KauecTBE MUHEPAIBHBIX YI00OPEHUH.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTCMICHW  OKHUCJICHHWSA.  YTJIEpOA,  aJUIOTPOITHBIC
MOAM(UKAIINKA, PACIPOCTPAHCHUE B MpuUpoae, (U3HUYECKUE U XUMHUYCCKHE
cBoiicTBa. AncopOius. KpyrosopoT yriepoaa B npupoje. OKCUIbl yriiepoaa, ux
bu3nueckue W XUMUYECKHE CBOKMCTBA, JEHCTBUE HA JKUBBIE OPTaHU3MBI,
MOJIYYCHUE W TPUMEHEHHEe. DKOJOTUYECKHUE MPOOJIEMBbI, CBSI3aHHBIE C OKCHIIOM
yriaepoaa (IV), rumore3a riao0anbHOrO TOTEIJIEHUS KIMMaTa, MapHUKOBBIN
addekt. YronpHas KuciaoTa u €€ coyu, uX Pu3nueckue U XMMHUYECKHUE CBOMCTBA,
noyiyueHue W mnpuMmeHeHue. KadecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[TepBoHaYaIbHBIE TTOHATHS 00 OPraHUYCCKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJIEH, alleTHJICH, dTAHOJI, TJIUIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHWKU YTIEBOJAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEDTH),
MPOAYKTHI WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTHE O OMOJIOTMYECKH BaXKHBIX BEIECTBAX: KUpaX, Oelkax, yrieBojgax — U X
poJii B OKM3HM 4YeloOBeKa. MaTepuallbHOEe C€AWHCTBO OPraHUYECKHX M
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuii, ero ¢usnyueckue ¥ XUMHUYECKHE CBOMCTBA, TOJNYYCHHE W
npumeHenue. CoenuHeHHs] KpeMHHUsT B mpupone. OOmue mnpeacTaBieHus 00
okcuzae kpemuus (IV) u kpemuueBoil kucnore. CHIMKaThl, UX UCIOJIb30BAaHUE B
ObITYy, B IPOMBIIIUICHHOCTU. BakHeliline cTpouTeNnbHble MaTepHallbl: KepaMuKa,



CTEKJIO, IIEeMEHT, O0eTOH, keye300eToH. [Ipobiembl 0e30MacHOro MCMOIb30BAHUS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

M3y4eHHE 00pa3l0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
IPOBEJICHIE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB
UX TPOTEKAHMsI, ONBITHL, OTpaKalliue (QU3NYECKHUe M XHUMHUYECKHE CBOMCTBa
TaJIOTEHOB M WX COEIWHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPUATIOB),
O3HAaKOMJIEHHE C oOpa3lamMu XJOPUAOB (TaJOT€HUAOB), O3HAKOMIIEHHE C
oOpasmamMu  ceppl M €€  COCOUHEHUSIMH  (BO3MOXXKHO  HCIOJIb30BaHHE
BUJICOMATEPUAIIOB), HAOJIIOAEHUE Mpoliecca OOyIJIMBaHUS caxapa Mo JeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOM  KHUCJIOTBI, H3YYEHUE XHUMHYECKHUX CBOMCTB
pa30aBIIEHHOMN CEpPHOM KUCIIOTHI, MPOBE/ICHNE KAaUeCTBEHHOM peakIuu Ha cylbdart-
WOH W HAOJI0JeHUE NpH3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (PU3HMUYECKUMU
cBoiicTBaMu a3ora, ¢ochopa M HUX COECIAUHEHHH (BO3MOXKHO HCIOJb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3iaMu a30THBIX U (PochopHBIX ynoOpeHui, moaydeHue,
coOupaHue, pacrno3HaBaHWE M M3YYCHHE CBOICTB aMMHaKa, IMPOBEICHHE
KaueCTBEHHBIX PEaKIMid Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Mpu3HAKOB
UX IPOTEKAHHUsI, B3AMMOICVCTBAE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIBEO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3YUYCHHE Mozenen
KPUCTAJUIMUECKNX PEmETOK anmasa, rpadura, ¢yiiepeHa, O03HAKOMIICHHE C
MPOIIECCOM  afCOPOIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTUBOra3a, MoJydyeHHe, COOUpaHue, paclio3HABAaHUE U U3y4YEHUE
CBOMCTB YIJIEKMCIIOTO ra3a, IpOBEJICHUE KauyeCTBEHHBIX peaklUuil Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYEHHE MNPHU3HAKOB HUX NPOTEKAHUS, O3HAKOMIICHHE C
MNPOAYKIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHenme HeMETAIUTbl U UX COCTUHEHUS.

MeTtasnibl 1 MX COeUHEHUS

OO01ast XxapakTepUCTHKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux nosioxkeHuss B llepmogmueckon cucreme xumuyeckux siemeHtoB . U.
MenneneeBa u cTpoeHusi atoMmoB. CTpoeHHE MeTauioB. MeTtayindeckasi CBsi3b U
METAJUIMYECKasi ~ KpUCTa/UIMUeCKas  pelmI€Tka.  DJIEKTPOXUMUYECKUH  psl
HaIpsHDKeHUN MeTaioB. u3nueckue U XUMHUYECKHE CBOMCTBAa MeTaylioB. O0mue
CcrocoObl Toy4eHus: MeTaiyioB. IloHATHE O KOpPPO3UM METAIJIOB, OCHOBHBIE
CrocoOBl 3amuThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpOH32a) ¥ UX IPUMEHEHHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilenouynbie MeTamibl: nonoxeHue B [leproanyueckoil cUCTEME XUMUYECKUX
anemeHToB /. M. MenzaeneeBa, CTpO€HHE MX aTOMOB, HaXOXKJICHHUE B NIPUPO/IE.
duznyeckre U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U



TUAPOKCUABl HAaTpusi W Kaius. [IpuMeHeHHWe IIEeNOYHBIX METaIOB M HX
COEJIMHEHUMH.

[[lenoyHO3eMENBbHBIE METAJUIBI MarHMii W KaJblUMW: IIOJIOKEHHE B
[lepnognueckon cucreme xuMuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
MX aTOMOB, HaX0XAEHUE B IIpupoae. PU3nUecKre U XUMAYECKAE CBOMCTBA MarHus
U Kanpuuda. Baxseiimue coeauHeHUs Kaiblus (OKCHUI, THUIPOKCHUMA, COJIH).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

AmmoMuHUN: TIosioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. WU. Menneneesa, cTpoeHHue aToma, HaxOKJIE€HHME B npupone. Pusnueckue u
XUMHUYECKUE CBOMCTBA aTtOMUHUSA. AM(POTEpHBIE CBOMCTBA OKCUAA U TUIPOKCHU]IA
ATIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoil cucteMe XMMUYECKUX 3J€EMEHTOB J1.
N. MeHnpneneeBa, CTpOEHHE aroMa, HaxOXAeHWe B mnpupoae. dusnueckue u
XUMHUUYECKUE CBOMCTRA xkene3a. OKCUIbI, TUIpoKcHuIbl U conu xenesa (II) u sxenesa
(III), ux cocraB, CBOMCTBA U MMOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIABOB, HMX (PU3UYECKUMHU
CBOMCTBaMH, M3Y4Y€HHUE  PE3YyJIbTAaTOB  KOPPO3UU  METAIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUIEOMATEPUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA
KaJIblIU WU HATpUs C BOJOM (BO3MOXKHO WCIOJIB30BAHUE BHJICOMATEPHAIIOB),
HCCIIEIOBAHUE CBOMCTB XKECTKOM BOJIBI, ITpOLECCa TOPEHUS XKeje3a B KUCIOPOJE
(BO3BMOXKHO  KCMOJIb30BAaHME  BHUJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
Ka4ECTBEHHBIX PEAKI[Mi HA WOHBI: MarHus, KajablMs, aTIOMUHUS, [IMHKA, JKeJe3a
(1) u xeneza (III), meau (1I), HaOnrOAEHME M OMUCAHUE MPOLECCOB OKPALLIMBAHMS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaiublug (BO3MOXKHO UCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB TUAPOKCHUIA ATFOMUHUS
Y TUJIPOKCHUJA IMHKA, PEIICHUE SKCIIEPUMMEHTAIIbHBIX 33/1a4 M0 TeMe «BakHenine
METaJUIbl U KX COCTMHEHUS.

XuMHS M OKPYXKAKOLIAS Cpea

BemecTtBa m Marepuanibl B ITOBCEIHEBHOM KHU3HM YeEJIOBEKa. be3omacHoe
WCITOJIb30BAHUE BEIISCTB M XUMUYECKUX peaknuii B ObiTy. [lepBas momMorib mpu
XAMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarolleld cpenl (MpeaeibHasi JTOoImyCcTUMast
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Ponb xuMuu B pelieHnn 3KOJIOrMYECKUX
pooJieM.

Xumuueckuii IKcnepumenm:

u3ydyeHue oOpaslloB MaTepuasoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJIMMEPHBIE
MaTepualbl).

Mestcnpeomemnmnuie ceasu



Peanuszanus MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XUMHHM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHU, SIBJISIOMINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmme ecTeCTBEHHO-HAYUYHBIC TOHSATHUS: HAy4YHBIH (DakT, rUmoTe3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(pUKALMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
DKCHEPUMEHT, MOJICIUPOBAHUE, HU3MEPEHUE, MOJEb, SBJICHUE, MAPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MATEPHUAITBI.

dusuka: Marepus, aToM, D3JIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIHU],
W30TOIbI, PaJUOAKTUBHOCTh, MOJICKYJa, 3JIEKTPUYECKUM 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHME BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
pemeTka, CruiaBbl, (PU3WUYECKUE BEIUYUHBI, €IUHUIBI U3MEPEHHS, KOCMUUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: dorocunres, npixanue, Omocdepa, IKOCUCTEMA, MHUHEPAIHHBIC
yI0OpEeHHS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHBIEC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAeMbIE, TOTUIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yJbTaTbl OCBOEHHUS IPOrPaMMbl OCHOBHOIO OOIIETro
oOpa3oBaHMsl JOCTUTAIOTCS B XOA€ OOyYEeHHsS XUMHUU B €IUHCTBE y4eOHOU U
BOCIIUTATENBHOUN EATEIIBHOCTH B COOTBETCTBUU C TPAAULIUOHHBIMA POCCUHMCKUMU
COLMOKYJIbTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMHU, IPUHATBIMU B
oOIIecTBe MpaBWIaMM M HOPMAaMH TOBEACHHS M CIIOCOOCTBYIOT TIpoIeccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLMANIN3ALINN 00yYarOIIUXCSl.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKalOT  TOTOBHOCTh  OOYYaOLIUXCS
PYKOBOJCTBOBATbCA CHCTEMOM TO3WUTHUBHBIX LEHHOCTHBIX OpHEHTAUUMUd U
pacIIMpEHNE ONbITa ACSITEILHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCTIMTAHUSA:

LIECHHOCTHOI'O OTHOWIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
U HAyYHOMY HACIEIUIO, NOHUMAaHMS 3HAYCHUS XUMHYECKOM HAyKU B JKU3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTU BIAJETh JOCTOBEPHOW HH(pOpMaIHMei o
MEPENOBBIX JOCTMIKEHHUSX W OTKPBITUAX MHPOBOM M OTEUYECTBEHHOW XHMMH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 yCTPOICTBE MHUpa U OOIECTBA;

2) rpaskKIaHCKOr0 BOCTIUTAHUSA:

NIPEACTABICHUS] O COLMAIBHBIX HOPMax W MNPAaBUJIAX MEKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKAaTUBHOM KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEeNIbCKOM,  TBOPYECKOM W APYrMX  BHAAX
JeSITEIbBHOCTH, TOTOBHOCTU K Pa3HOOOpa3HOW COBMECTHOM JAEATEIbHOCTU IIpU
BBIMIOJITHEHUM Y4€OHBIX, I103HABATEIbHBIX 3a7ay, BBIMOJIHEHUH XHUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YUEOHBIX POEKTOB, CTPEMJIEHUS K B3aMMOINIOHUMAHHIO
M B3aUMOIIOMOIIM B TIpoIlecce ITOM y4eOHOM NesSTEIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TMOBEAEHHWE M IIOCTYIKM CBOMX TOBApPHUILEH C ITO3HULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS IOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHUYECKOW PEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHA HAyKH U COCTaBIISIOLINE
OCHOBY I TOHMMAHHUS CYITHOCTH HAYyYHOW KapTHHBI MHpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Ppa3BUTHs NIPUPOIBI, B3aUMOCBA3AX 4YEJIOBEKa C
IIPUPOJHON CPENOH, O POJIM XMMHUU B ITIO3HAHUM 3THUX 3aKOHOMEPHOCTEN;

IIO3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE Ha ITOJIYYEHUE HOBBIX 3HAHWUN IO
XUMHH, HEOOXOAUMbIE 1Ji1 OOBSCHEHUS HAOIIOAAeMbIX IPOLIECCOB U SIBICHUH,
MO3HABATEIbHOM, MHPOPMAIMOHHON U YHTATEIbCKOM KYyJIbTYpbl, B TOM 4HCIIE
HABBIKOB CaMOCTOSITENIBHOM paboOThl C Y4eOHBIMM TEKCTaMH, CIPaBOYHOU



JUTEPATYPOH, JIOCTYNMHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI0O0O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  caMOOOpa3oBaHUIO, TMPOEKTHOW U HCCIEIOBATEIbCKOM
NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABIICHHOCTH W yYPOBHSA OOY4YEHUS B
JaJIbHEHIIIEM;

4) popMmupoBaHusi KyJbTYPbI 310POBbSI:

OCO3HAHHUE IICHHOCTH KHW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3IOpPOBBIO, YCTAaHOBKM Ha 3J0POBBIN 00pa3 >KM3HMU, OCO3HAHUE TOCIEACTBUUA U
HEMPUATHE BPEIHBIX MPUBBIYEK (YIOTPEOJIEHUS alIKOIoJis, HAPKOTUKOB, KYPEHUS),
HEOOXOJAMMOCTA COOJIOJIEHUsT TIpaBWJ OE30MacCHOCTH TMPU OOpallleHUd C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

S) TpyA10BOro BOCIIUTAHUS:

MHTEPEC K MPAKTUYECKOMY M3YUYCHUIO TPOQPEeCcCUil U Tpy1a pa3IudHOTO poja,
YBaXKEHHUE K TPYLy M pe3yibTaTaM TPYAOBON IEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE TMPUMEHEHUs TMPEJAMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHIUBUTyaJIbHON TPAEKTOPUU MPOJOHKEHUST 00pa30oBaHus C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEMH,
ycreurHon npodeccuoHaaIbHOM EeSITENHbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHAIBHON CPEJIE;

6) PK0JIOrHYeCcKOro BOCIIMTAHUS

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIICHHE K MPUPOJE KaK HCTOYHHKY
KU3HHU Ha 3emile, OCHOBE €€ CyIIeCTBOBaHUS, MTOHUMAaHUE [IEHHOCTH 310POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYeCKOMY M TICHXHMYECKOMY 370pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
npaBuiI 0€30MaCHOTO MTOBEEHUS TTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSX,
YTPOXKAIOIIUX 370POBbIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSITHh 3HAHUS, MOJydaeMble MPU MU3YYECHUU XUMUH, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOIIEH MPUPOJHON CPENOH, I MOBBILICHUS
YPOBHSI ~ DKOJIOTUYECKOW  KYJbTYpPhl, OCO3HaHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M MyTell HUX PEIIeHUS MOCPEICTBOM METOJ0B XHWMUU,
AKOJIOTUYECKOTO MBIIIJICHUS, YMEHHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIIBHOU MPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocrtaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC JJIA
dbopMHpOBaHUS MHUPOBO33PEHHS] OOIEHAYYHbIE TMOHATUS (3aKOH, Teopus,
NPUHIUI, TUIIOTE3a, (HAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JIPYTO€.), KOTOPbhIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEIMETax U MO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IEJIOCTHOU



HAy4YHOM KapTHUHE MHpA, U YHUBEpCAJIbHbIC yUeOHbIE IEUCTBUS (IT03HABATENIbHbIC,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneunBaroT (OpMUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBJICHUIO Yy4eOHOM
JEATEIIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe /1eiicTBUS

Ba3oBble Jjornueckue JeMicTBUA:

YMEHUSl MCIOJb30BATh MPUEMBI JIOTUUECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWM: PACKPBIBaTh CMBICI XWMHUYECKHX MMOHATHHA (BBIAEIATh WX XapaKTePHBIE
MIPU3HAKHN, YCTAaHABIMBATh B3aMMOCBSI3b C JIPYTUMHU TIOHSTHSIMH), UCIOJIB30BATh
TOHATHS 1711 OOBSICHEHUS OTICIBHBIX ()aKTOB U SIBJICHHM, BEIOMPATh OCHOBAHHS U
KpUTEPUH ISl KIAaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB M XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUYMHHO-CIICJACTBEHHBIC CBA3U MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTUYECKHUE PACCYXACHUS (MHAYKTHUBHBIC, ICTyKTUBHBIC, 110 aHAJIOTHH),
JIeTIaTh BBIBOJIBI U 3aKIIOUCHUS;

yMEHUE TMPUMEHSTh B TIPOILIECCe TO3HAHUA TOHATHS (MPEAMETHBIE U
MeTarpeIMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbI€ B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPE/ICTABICHUS —
XUMHUYECKUU 3HaK (CHMMBOJ 3JJIEMEHTa), XUMUueckas (opMyna M ypaBHEHHUE
XUMHUUYECKON peaklny — MpU PEIICHUH Y4eOHO-TTO3HABATENbHBIX 3aj/1ad, ¢ Y4ETOM
TUX MOJIETBHBIX TPEJICTABICHUN BBISIBIISITh U XapaKTEPU30BaATh CYIIECCTBEHHbIE
MPU3HAKH W3YYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBIBJISITh  OOIME  3aKOHOMEPHOCTH, MPUYHUHHO-CIEJACTBEHHBIE CBSI3M U
MPOTUBOPEYHS B U3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

Bba3oBble uccienoBaTelbcKme 1eiiCTBUSL:

YMEHUE HCIOIb30BaTh MOCTABJICHHBIE BOIMPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KayeCTBE OCHOBBI JUIsi (POPMUPOBAHUS THUIOTE3BI TIO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBACMBIX CYXKICHU;

MPUOOPETEHUE OMbITa 10 TUIAHUPOBAHHUIO, OPraHU3AMU M MPOBEIACHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, YyMEHHWE HaOMomaTh 3a XOJO0M IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, GopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OMbBITA, HCCIICIOBAHUS, COCTABIATH OTUET
0 MpoJIeNTaHHOM padoTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIHIO
pPa3TUYHBIX BUIOB U (HOPM MPEJACTABICHUS, TIOTydaeMyl0 U3 Pa3HbIX UCTOYHHKOB
(HayyHO-TIONYJIIpHAs JHUTEepaTypa XUMHUYECKOTO COJEpX aHUs, CIPABOYHBIC
nocobusi, pecypchl MHTepHEeTa), KpPUTUYECKU OIIEHUBATH MPOTUBOPEUHUBYIO H
HEJI0OCTOBEPHYIO UH(OPMAIIHIO;



yMEHUE TPUMEHSTh Pa3judyHble METOJbl U 3aMpOChl MPU MOUCKE U OTOOpE
uH(OpPMAIMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUWMBIX JJI BBITOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7]a4 OMPE/ICIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOT'O MCIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BHIOUPATh ONTUMAIbHYIO POpMY MpeACcTaBICHUS UHPOPMALIUUA U
WUIIOCTPUPOBATh pEHIAEMbIE 3aa4d  HECIOKHBIMUA CXEMaMH, JHarpaMMmaMu,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSIMU;

YMEHUE UCIOJIb30BaTh MW AaHAJIM3UpOBaTh B Ipouecce Yy4eOHOH U
UCCJIEI0BATENBCKOW JEATEIbHOCTH MH(MOPMALMIO O BIUSHUU MPOMBILIIEHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEW IMPUPOIHOU
Cpelbl.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJbHbIe y4eOHbIe JeHCTBUS:

YMEHHUs 3aJlaBaTh BOINPOCHI (B XOJe Juaiora W (WiM) JIUCKYCCHUHU) TIO
CyuiecTBy  oOCykgaeMoill  TeMbl, (OpPMYJIUPOBATb CBOM  IPEMAJIOKEHUS
OTHOCHUTEJBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

YMEHUS  NPEICTABIATH  IOJYYEHHBIC  pe3ysibTaTbl  IIO3HABATEJIBHOMN
NEATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTax; JeJlaTh MpPE3EHTALUI0
pPE3yNbTATOB BBIMOJHEHUS XMUMHUYECKOTO JKCIEpUMEHTa (J1a00paTOPHOrO OMbITA,
1abopaTopHOI pabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIE€OHOTO MPOCKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEJIbHOM W MCCIEOBAaTEIbCKOM  JACSATENBbHOCTH  MpPU  PELICHUU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COrJIaCOBAHMS
no3uuuid (00cyxaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIUS
COBMECTHBIX JCHCTBUM, OIpPEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIE YHHBeEpCcaJbHbIe Y4eOHbIe 1eCTBUSA:

YMEHUE CaMOCTOSITEJIbHO OMNPENEsATh LEIN JAESITeNIbHOCTH, IUIAaHUPOBATD,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NeATeILHOCTh, BRIOUpaTh Harbonee 3PdeKTUBHBIC CITOCOOBI pelieHusT yUeOHbIX U
NO3HABATEJbHBIX 33Ja4, CaMOCTOSTEIIBHO COCTaBJISATh WIH KOPPEKTHUPOBATH
IPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA IPU BBINIOJHEHUU 33JaHUN C YYETOM
MOJIYYEHUS] HOBBIX 3HAHUU 00 M3y4daeMbIX OOBEKTaX — BEIECTBAX M PEAKLMSIX,
OLICHMBATh COOTBETCTBUE IIOJIyYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JIB30BATh U aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbl€ B YCIOBUU 33]IaHUN.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMETHBIX PE3YNbTATOB IO OCBOCHHUIO 00s3aTEIbHOrO
COJIEp)KaHMs, YCTAaHOBJIEHHOTO JaHHOW (enepanbHON paboudeil MporpamMMon,
BBIICTISIIOT: OCBOEHHBIE OOYYAIOIIMMUCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JnercTBul, crnenuduyueckue A IpeAMETHONM o01acTu  «XHUMHS», BB
JNEATEIBHOCTH 1O  TMOJYYEHHI0O HOBOIO  3HAHWS, €ro  HWHTEpIpETalnH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIlUsIX.

K xoH1y 00yueHus B 8 ki1acce npeIMETHBIE PE3YNIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHUM:

e PpACKpBIBAaTh CMBICI OCHOBHBIX XMMHUYECKHX IMOHSATHI: aTOM, MOJIEKYJa,
XUMUYECKUH 3JIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOJAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI ATOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJSpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCITMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJl, KHCJIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPULATEILHOCTh, CTEIEHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKAIUs pPEaKIui: peakiuu
COCMHEHUS, PEAKIHMH PA3JIOKECHUS, PEaKUUU 3aMEUICHUS, PEaKUUU
0OM€Ha, 3K30- U SHJOTEPMHUYECKHE PEAKIIMH, TEIIIOBOU 3(P(EKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHasi OpOHUTalb, PagUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAS W HEMOJSpPHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBsA3b, MOH, KATUOH, aHWUOH, PAacCTBOpP, MAaccoBas JI0Js BEIECTBA
(TpolLieHTHAasl KOHIIEHTpAaIusi) B pacTBOpPE;

e WUIIOCTPUPOBATH B3aWMMOCBSI3b OCHOBHBIX XHMHUYECKUX TOHATHU W
MPUMEHSITh 3TU NOHATHUS MPU ONMKUCAHUY BELIECTB U UX MPEBPALLICHUI;

e HCIOJBb30BaTh XHWMUYECKYIO CHUMBOJHMKY JJIS COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

e OIpENESATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENIEHb  OKHUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MIPUHAJIEXKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COCIMHEHHUM IO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W WOHHAs) B
HEOPraHUYECKUX COCIUHEHHUSX;

e packpeiBaThb cmbici Ilepuomnueckoro 3akonHa J[. WM. Menngeneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUYECKON 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX 3JIEMEHTOB OT MX MOJoXeHus B llepronmnueckoin cucreme,
3aKOHOB COXPAHEHHUsI MAacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHUS, 3aKOHA ABOTrazpo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuoauueckoit
CUCTEMbl XHUMHMYECKHUX OJJIEMEHTOB: pa3iaudaTh IMOHATHUS «TJaBHAs
nonarpynna (A-rpynmna)» u «mnodounas noarpynmna (b-rpynmna)», maneie u
OoJbIIME TEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabnuue «llepuoanueckass cucrema Xumuueckux osaementoB . .
MeHneneeBay ¢ YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOlee Yucio IeKTPOHOB
U pacrpeeieHre UX MO0 3JEKTPOHHBIM CJIOSIM);

KJIacCU(PUIIMPOBATh XUMUYECKHUE JJIEMEHTHI, HEOPraHUYECKHUE BEIIECTBA,
XUMUYECKHE peakuud (10 YUCIy U COCTaBy YYAacCTBYIOLIUMX B pPEAKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIHME XMMHUYECKHE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJITBEPK/IAsl OMUCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUECKUX PEAKLINN;

IPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaUYE€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUECKUX IMIPEBpaAllCHUA B
Pa3JIMYHBIX YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJICKYJSIPHYI0O W MOJISIPHYKO MacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO 3JIEMEHTa 10 (opmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEAKIUU;

MIPUMEHSITh OCHOBHBIE OIEPAlMA MBICIUTENBHON AEATEIbHOCTA — aHaJU3
U CHHTE3, CpaBHEHHE, 0000IleHHEe, CHUCTEMAaTU3alnI0, KIAaCcCU(PUKALUIO,
BBISIBJICHUE TMPUYUMHHO-CJIEACTBEHHBIX CBSI3€M — MJI1 M3Yy4YCHUS CBOMCTB
BEIIECTB U XUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAYYHBbIE METOJIbI
MO3HAHUA — HAOJIOJICHUE, W3MEpPEHUEe, MOJEIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

CIENOBAaTh  MpaBWjaM  TMOJIb30BAHUA  XUMHUYECKOM  TMOCYJIOM W
7a00paTOpHBIM  O0OpYJIOBaHMEM, a TaKXKe IMpaBWaM OOpaIleHUS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUI0O U COOMpAHUIO
ra3oo0pa3HbIX BEIIECTB (BOJAOpPOJAa M KHUCIOPOAA), TNPUTOTOBICHUIO
pacTBOPOB C ONPEAETEHHOM MAaCCOBOW JOJIEM PACTBOPEHHOIO BEUIECTBA,
IJIAaHUPOBAaTh W MPOBOAUTH  XUMHYECKHE  AKCIEPUMEHTHI IO
pacrio3HaBaHHUIO PACTBOPOB HIEIOUYEH U KUCIOT C OMOIIbIO MHIUKATOPOB
(;makmyc, henondTanenH, METHIIOPAHXK U APYTHE).

K koniy oOyuenus B 9 kiacce npeaMeTHbIe pe3ysIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XHMHUYECKUX TOHSATHUN: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHMOH, MPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJIEHTHOCTb, 3JIEKTPOOTPUIATEIBLHOCTh, CTEIECHBb
OKHUCJICHHS, XUMUYECKasl peaKiusi, XUMUYECKasi CBA3b, TEIJIOBOU 3P DeKT
peakiuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, DJIEKTPOJIUTUYECKAS JTUCCOLMAINS, PEaKUUU HOHHOIO
oOMeHa, Karaau3aTop, XWMHUYECKOE paBHOBECHE, OOpaTUMbIE U



HEeoOpaTUMbIE pEaKlMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHCIEHHE W  BOCCTaHOBJICHHUE,
aIIOTpONus, aM(pOTEPHOCTh, XMMHUYECKas CBsA3b (KOBAJICHTHAas, MOHHAas,
METaJUINYecKasi), KpHUCTAUIMYECKass pEmETKa, KOpPpO3Us METAILIOB,
CIUIaBBbl, CKOPOCTb XUMHUYECKOM pEaKUuHu, MNPEAeabHO JOMyCTHUMas
koHueHtpanus [IJIK BemiecTna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BELIECTB U UX MPEBPAIICHU;
UCIIONb30BaTh XHUMHMUYECKYI0 CHMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMHUYECKUX 3JIEMEHTOB B
COCIMHEHHAX Pa3JIMYHOIO COCTaBa, MPHUHAICKHOCTh BEIIECTB K
ONpeAeNEHHOMY KJIACCY COEOUWHEHUN Mo (opmyrnam, BHJI XUMHYECKOU
CBA3M (KOBAJEHTHAs, WOHHAsA, MeETaJuIMYecKas) B HEOPraHUYECKUX
COEMHEHMSIX, 3aps]l MOHA M0 XUMHUYECKOH (popmyre, XapakTep cpelbl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PEIETKN KOHKPETHOTO BEILECTBA;

packpeiBath cmbica Ilepuogmueckoro 3akona [[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OMNUCHIBaTh W XapaKTepHU30BaTh
tabnnuHyo (opmy lleproanueckoil cucTeMbl XMMHUECKHX 3JIE€MEHTOB:
paznuyaTh TOHATUSA «rJaBHas noxarpymnma (A-rpynma)» U «mnobodHas
noarpynna (b-rpynmna)», manbsie u OOJbBIIME MEPUOJBI, COOTHOCUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCA B TNEPUOJUYECKON Taldnuue, ¢
YUCJIOBBIMU  XApaKTEPUCTHUKAMU  CTPOEHUS  aTOMOB  XMMHUYECKHX
JMIEMEHTOB (COCTaB W 3apsija  sjapa, oOIee 4YUCIO SJICKTPOHOB H
pacmpesieieHue HMX IO 3JEKTPOHHBIM CJOSIM), OOBSACHATH OOIIME
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUU B
npenaesax MallbIX MEePUOJIOB U TJIABHBIX MOJTPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIMPOBAaTh XUMUYECKHUE DJIEMEHTHI, HEOPTraHUYECKHE BEIECTBa,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B pEaKIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 W3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUYECKHUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME WU CHEIUPUICCKHE XUMHUYECCKUE
CBOIMCTBAa HPOCTBIX M CIOXHBIX BEIIECTB, NOJATBEpPXAasi OINHUCAHUE
PUMEPAMH MOJIEKYJISIPHBIX M MOHHBIX YPAaBHEHUW COOTBETCTBYIOLIHX
XUMUYECKUX PEAKIINN;

COCTAaBIISAITb YPABHEHUS DJEKTPOJIUTUYECKOW JTHCCOLMAIMU  KHCIOT,
LIEJI0YEH U COJIEH, ITOIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMM NOHHOTO



oOMeHa, YypaBHEHHS pEaKIui, MOATBEPKIAIINX CYIIECTBOBAHUE
TCHETUYCCKOM CBSI3U MEXK/y BEIECTBAMH PA3INIHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTENBHBIX  PEAKITHMA
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OallaHCa dTUX PEaKIIHA;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX IMPEBPAIEHUI B pa3IUIHBIX
YCIIOBUSIX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BCIIIECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO JJIEMEHTa 10 Gdopmysie
COCIMHCHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKInu;

cOONIOJaTh  MpaBUjia  MOJIB30BAHUS  XMMHUYECKOW  TMOCYylIOW U
7a00paToOpHBIM  O0OPYJIOBAaHMEM, a TaKXe INpaBujia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIIUSAMH II0 BBHITTOJTHCHHIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUI0O U COOMpAHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

OPOBOJUTh  PEAKIUM,  TOATBEPXKIAIOIMIME  KAYECTBEHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPHUA-, OpOMUSI-,
noaua-, kapbonat-, ¢ocdar-, cuwimkar-, cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PacTBOpPaX HEOPTAHUUECKUX BEIIECTB;

MIPUMEHSATH OCHOBHBIC OTEPAIlH MBICITUTEIBHON JEATEILHOCTH — aHAJH3
U CHHTE3, CpaBHEHUE, OOOOIIECHHE, CHUCTEMATHU3allMI0, BBISBICHUE
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — I W3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX pEaKlUid, €CTeCTBEHHO-HAy4YHbIE METOJbl TIO3HAHUS —
HaOJIIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (pealbHBIA H
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaundecTBO 9acoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (HUGPOBDbIE)
KonTposbHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
XuMus — BakHas 00J1acThb

11 ©CTECTBO3HAHUS U 5 ) bubnuorexa [{OK

' MPAKTUYECKOU €SI TEIIbHOCTH https://m.edsoo.ru/7f41837¢c

YyeJIOBEKa

12 BemecTBa 1 xuMu4eckue 15 | bu6nunorexa LIOK

' peakuuu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pa3nen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 6 bubmuoreka [IOK

' 00 oxcugax https://m.edsoo.ru/7f41837¢c
29 Bonopona.Ilonstue o kucnorax g | bubnmnoreka [HOK

' U COJIAX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [lonsitue 06 5 | | bubmuoreka [IOK

' OCHOBaHUSX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCChl 1 | | bubmuorexa [{OK

HCOPTaHUYCCKUX CO€IUHEHUI

https://m.edsoo.ru/7f41837¢c

Uroro no pazgeny 30

Pasnean 3. [llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMOB.

Xumunueckas cBsizb. OKHCJIUTENbHO-BOCCTAHOBHUTEIbHBIE pPe€aKnuu




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepnoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa. CtpoeHue aroma
XUMHYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bub6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c




9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HanmenoBaHmue pa3jiesioB U TeM uu(ppoBbIe
Ne n/m P Konrpoabnsie IIpakrHyeckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIUA
11 [ToBTOpEeHue U yriaydieHne 3HaHu| 5 | bubnuoreka [IOK
) OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
) peakuuii https://m.edsoo.ru/7t41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. g | | bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpaAxX https://m.edsoo.ru/7f41a636
Wroro no pasaeny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 | bubmuoreka [IOK
’ anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 brbmmorexa [TOK
' PYHHEL TP https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.3 aneMeHToB VA-rpynimsl. A30T, pochop u ux 7 1 brbmmorexa [TOK
' pyIHaL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.4 aneMeHToB [VA nbl. YTJIEpoa U 8 1 2 bubmmorexa [TOK
' . TPYIHBL. POt https://m.edsoo.ru/7f41a636
KPEMHUH B UX COSAMHCHUS
Hroro no pazneny 25




Pa3gen 3. MeTa/iIbI M X COeIUHEHU ST

. bubnuorexa [JOK
31 Obume caoiicTsa METAILIOB 4 hitps://m.edsoo.ru/7f41a636
. bu6nmmoreka [IOK
3.2 Baxkueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps://m.cdsoo.ru/Tf4 12636
Uroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubnnorexa [IOK
) m P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kourpoabnbsie IIpakruueckue
n/n Bcero u3ydyeHusi  odpa3oBaTesIbHbIE
padoThI padoThI
pecypcsbl
| [Ipenmer xumuu. Poiap XuMuu B )KU3HU | bu6mmoreka [IOK
yeJjioBeka. Telia 1 BelecTBa https://m.edsoo.ru/ff0d210c
2 [TonsiTue 0 MeTOAAX TO3HAHKS B XUMHH 1 bubmorera [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpasuia
3 paboThI B 1a00paTOPUU U TIPUEMBI | bubnuorexa [JOK
oOparieHust ¢ 1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucteie BemecTBa U cMech. CIocoObl | bu6mmoreka [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas paGora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmmorexa [TOK
A . p p https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPEHHOU COJIH )»
AToMbI 1 MOJIEKyIIbL. Bemecta
6 MOJIEKYJIS HOFOZI HEMOJIEKYJISIPHOTO 1 bubmmorexa [OK
Yp Yp https://m.edsoo.ru/ff0d2a6c
ctpoenus. Kpucramnmueckue pemerku.
XUMUYECKUE AIEMEHTHI. 3HAKU
7 (CUMBOJIBI) XUMUYECKUX JIEMEHTOB 1 bubmmorexa [TOK
) https://m.edsoo.ru/ff0d2be8
SA3bIk XxuMUU. MeTasuibl 1 HEMETaIbI
b K
8 [IpocTsle U COXKHBIE BENIECTBA 1 nommorexa 1O

https://m.edsoo.ru/ff0d2a6¢c




bu6mmoreka [IOK

sHIUKIoneauct. O0o0ImEeHue 1

? ATOMHO-MOTIEKYISpHOE yietite https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
Xumuueckasi popmyna. BaieHTHOCTD
10 aTOMOB XUMHUYECKHUX 3JIEMEHTOB. bubnmoreka [JOK
OrnpezienieHre BaJIGHTHOCTH 110 https://m.edsoo.ru/ff0d2eae
dhopmyie, coctaBieHue Gopmyi mo
BAJICHTHOCTH.
1 OTHOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10151 XUMHYECKOIO bubmuorexa [JOK
3JIEMEHTA B COeJUHECHUU https://m.edsoo.ru/ff0d350c
13 KonunuecTBo BemectBa. Modb. bubnuorexa [JOK
MousipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U ycinoBHs NPOTEKAHUS bubnuoreka [IOK
XUMHUYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHHUs MacChl BEIIECTB. bubnuotexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust konmdecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUSAM XUMUYECKUX bubmorexa LIOK
. https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukanms XuMuuecknx peakimii
18 (coeJqu;HHsI, pasoKeHHS, ’ bubmmorexa LIOK
https://m.edsoo.ru/ff0d3{34
3aMeIIeHHs, OOMeHa)
19 M. B. JIoMOHOCOB — y4€HBbIH- bubnmuorexa [JOK

https://m.edsoo.ru/ff0d40c4




cucremMarusanuia 3HAHUM

KonrtponsHas padora Nel mo reme

bubmuoreka [JOK

20
«BelllecTBa 1 XUMHYECKHUE PEAKIIUI https://m.edsoo.ru/ff0d4290
Bo3ayx — cmecs razos. Cocras
21 BO3 yxa Kucnopoa — snemMenT u bubmorexa LOK
Ayxa. poA https://m.edsoo.ru/ff0d448¢
npocroe BeuiecTBo. O30H
dusnyeckre 1 XUMHYECKHE CBOMCTBA
22 KHCII0po/ia (peakiiMi OKUCIICHUS bubmmorexa LIOK
poJa (peakdl i https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumgax
Croco05I ITOJIyUYEHUs KUCIIOpOa B
i P bu6mmoreka [IOK
23 J1a00paTOPUH U MTPOMBIIIIICHHOCTH.
https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoia
TemnoBoit a3 ekt xumMuaeckoit
24 peaKkuuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMUUYECKHUX PEAKLIUIX
Tomnuso (HedhTh, Yroiab U METaH).
25 3ar HSHGI—EHeql:OS ” a, CIocoObBI iro bubnmorera [TOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALLECHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «ITonmyuenne u cobupanue Kucjiopoaa bubmorexa LOK
v o P poAd, https://m.edsoo.ru/ff0d4ae2
M3y4YEeHUE €ro CBOMCTBY
7 Bonopon — anemeHT u mpocroe bubmuoreka [IOK
BemecTBo. HaxoxaeHne B npupojie https://m.edsoo.ru/ff0d4dd0
73 du3nvecKkrue 1 XUMHUYECKHE CBOMCTBA bu6mmorexa [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
b K
29 IlonsTue o KHUCIOTax U COJIIAX nomorexa O

https://m.edsoo.ru/ff0d50d2




CriocoObl TTOTy4eHHsT BOAOPO/Ia B

bu6mmoreka [IOK

30
naboparopun https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas padota Ne 4 o Teme
31 «ITonyuenne u coOupanue Bogopoaa bubmorexa [IOK
ye oHP HOpOAa, https://m.edsoo.ru/ff0d4f42
M3y4YEHUE €ro CBOHNCTBY
3 ModnsipHblii 00bEM ra30B. 3aK0H bubmumoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucienns o0néMa, KOJIMYECTBA
33 BCIIECTBA ra3a I10 ero U3BECTHOM bubmorexa [IOK
= . y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEUIECTBA MK 00BEMY
Breruncienus o05EMOB ra3os MO
34 aBHEHHIO PeaKIMM Ha OCHOBE 3aKOHA bubmorexa LIOK
yp . peart . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILIEHH I'a30B
35 Boga. ®usnueckue U XUMHYECKHE bu6mmoreka [IOK
CBOICTBA BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [lonsarue 00 bubmuorexa [JOK
HHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. HackieHabie
37 W HECHACHI peHHLIZ acTBOpBL. MaccoBas bubmorexa [TOK
B p PBI- https://m.edsoo.ru/ff0d5b40
JI0JISL BEIIIECTBA B pacTBOPE
[TpakTryeckas pabora Ne 5 o Teme
18 «[IpuroroBiieHne pacTBOpoB ¢ bubnuoreka [IOK
ONpPeACIEHHON MacCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonrtponbHast padora Ne2 o reme bubnnoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcupl: cocTaB, KiIacCupUKaIU, bu6mmnoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e




[TonydyeHue 1 XuMHYECKHUE CBOICTBA

41 KHCIIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX bubmmorexa [TOK
: P https://m.edsoo.ru/ff0d664e
OKCHUJIOB

42 OcHoBaHusI: cOCTaB, Ki1accupUKaIus, bubnmoreka [JOK
HOMEHKIATypa https://m.edsoo.ru/ff0d67ca
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

. bubnmoreka [JOK
43 OCHOBaHUH ( C UCIOIB30BAHUEM
https://m.edsoo.ru/ff0d67ca
obopynoBanus TP)

44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
[TonydyeHnue U XUMHUYECKUE CBOWCTBA

bubmuorexa [JOK
45 KHUCJIOT ( C MCITOJIb30BaHUEM
https://m.edsoo.ru/ff0dfee2
obopynoBanus TP)
Conu (cpenHue): HOMEHKIATYpA,

46 CIOCOOBI OTYYEHUs, XHMUUECKHUE bubnnorexa [HOK
CBOMCTBA (C UCIIOJIB30BAaHUEM https://m.edsoo.ru/00ad9474
obopynoBanus TP)

[IpakTnueckas padora Ne 6. Pemenue
SKCIEPUMEHTAIIbHBIX 337a4 110 TEME
47 <<OCH(1)3BHLIC KJIaCChl HEOPTaHUYECKUX bubmmorexa [OK
. P https://m.edsoo.ru/00ad9b7c
COEMHEHUIN (C UCIIOIb30BAaHUEM
obopynoBanus TP)

43 I'enernueckas cBsI3b MEKy KilacCaMu bu6mmorexa [IOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50

bu6mmorexa [IOK

49 O06001enre 1 cucTeMaTru3aIs 3HaHUIA

= t https://m.edsoo.ru/00ad9cb2
50 KonTponbnas padorta Ne3 no teme bubnnorexka [JOK

"OcHOBHBIE KJIaCChl HEOPTAHUYECKUX

https://m.edsoo.ru/00ad9ela




coenuHeHun"

[TepBbie MOMBITKY KIACCH(PUKAITUN

bubmuoreka [JOK

51 XUMHYECKHUX A1eMeHTOB. [loHsiTHE O
https://m.edsoo.ru/00ad9ffa
rpymnmnax CXOJIHbIX 3JIEMEHTOB
[Tepuoanueckuii 3aKOH U
bubmuoreka [JOK
52 [lepuoanueckas cucteMa XMMHUYECKUX
https://m.edsoo.ru/00ada52c
anemeHToB /1. . Meneneena
53 Ilepuoamel, IPYIIIEL, IO 11 bubmaorexa LIOK
P > TPYTUIRL, TOATPYH https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CoCcTaB aTOMHBIX bubnnoreka [JOK
spaep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000J10UeK
. bubmuorexa [JOK
55 aTOMOB 3JieMeHTOB [leprnoauyeckoii
https://m.edsoo.ru/00ada6bbc
cucremsl /. . Menneneena
XapakTepucThKa XUMHUYECKOTO
56 3JIEMEHTA T10 €ro MOJIO0KEHUIO B bubnnoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoauyeckoro 3akoHa s
57 pa3BuTHUA HayKu U npaktuku. . 1. bubnnorexka [JOK
MenneneeB — y4€HBIM, IEAArOT U https://m.edsoo.ru/00ada96e
rpaKJaHUH
53 DJIEKTPOOTPULIATETLHOCTh aTOMOB bubmuorexa [JOK
XUMHYECKUX BJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
59 HMonnas xuMu4eckas CBS3b
https://m.edsoo.ru/00adac34
60 KoBasienTHas monsipHast XUMHUYECKast bubnmoreka [JOK

CBs3b

https://m.edsoo.ru/00adaab8




61 KoBanentHas HenossipHas XUMUYECKast | bubnunoreka [JOK
CBA3b https://m.edsoo.ru/00adaab9
Crenenb okucnenus. [IpaBuna
62 ONpeeIeHUs CTENIEHEH OKUCIEHUS 1 bubmmorexa LIOK
e https://m.edsoo.ru/00adae28
3JIEMEHTOB B BELIECTBE.
63 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC | bubmmoreka [JOK
peakunu https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
64 O 1
KHCHITEIH 1 BOCCTaHOBHTCIN https://m.edsoo.ru/00adb076
65 KonTponbnas padora Ne4 o teme | bubnuoreka [IOK
«CtpoeHue aroma. XuMHUYECKasl CBS3bY https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O60011eHNE U | bubnuorexa [IOK
cucTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O6001eHne u | bubnnorexa [JOK
cucTeMaTu3als 3HaHUH https://m.edsoo.ru/00ad9cb2
68 PesepBHblil ypok. O60611eH1E 1 | bubnuoreka [IOK
CHCTEMAaTH3aINsI 3HAaHUH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 63
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9 KUIIACC

KouunyecTBo 4yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi obOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
[Iepnonrueckuit 3aKoH.
| [Iepnoanueckas cucrema | bubnnorexa [JOK
XUMHYECKHX 31eMeHTOoB /1. H. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU
2 CBOMCTB XMMHYECKHX AJIEMEHTOB 1 bubmorexa HOK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
3 Knaccudukanus u HOMeHKIaTypa | bubnnoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buapl xuMuueckoil CBA3U U TUIIBI | bu6mmorexa [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTtponbHnas padora Nel no Teme
5 «IloBTOpenue u yriayOiaeHrne 3SHaHUI 1 1
OCHOBHBIX pa3/IeJioB Kypca 8 Kiaccay
6 Knaccudukamnms xumuaeckux | bubnnoreka [JOK
PEAKLHI MO pa3IUYHBIM MIPU3HAKAM https://m.edsoo.ru/00adbcb0
[IoHsiTHE O CKOPOCTH XUMUYECKOMN
7 eakquu. IIoHsATHE O TOMOI€HHBIX U 1 bubnmorexa LIOK
p ) https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIMIX
[TonsiTHE O XUMHYECKOM PAaBHOBECHH.
bu6mmoreka [IOK
8 DakTOpBI, BIUAIOIIME HA CKOPOCTh 1

XUMHYECKOMN PCaKun U MMOJIOKCHUC

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




XUMHYCCKOI'0 paBHOBECHUA

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC

bubmuoreka [JOK

<<3J'IGKTpOJ'IHTI/ILIeCKa$I JUCCoranus.

? peakuuu https://m.edsoo.ru/00adcade
Teopus 2IEKTPONIUTHYECKON

10 nuccoralui. CUIIbHBIC M ClIa0ble bubmuorexa [JOK
ANIEKTPOJIUTHI ( C UCIIOJIb30BAHUEM https://m.edsoo.ru/00adcd68
obopynoBanus TP)

1 Honnblie ypaBHEHUsI peakiuii (c bubnnoreka [JOK
UCI0JIb30BaHueM obopyoBanus TP) https://m.edsoo.ru/00add448
XHUMHYECKUE CBOMCTBA KUCIIOT U
OCHOBaHUH B CBETE MPEACTABICHUI

12 00 2JIEKTPOIUTUYECKON JUCCOIHAIIIHI Bubmorexa ITOK

https://m.edsoo.ru/00add5d8
(c ucnosib30BaHUEM 000PY10BAHUS
TP)
XHUMHUYECKUE CBOMCTBA COJICH B CBETE

13 MpeJICTaBICHHUH 00 bu6mmoreka [JOK
AIEKTPONTUTUYECKON TUCCOIUAIUH (C https://m.edsoo.ru/00add8b2
UCI0JIb30BaHueM obopyoBanus TP)

14 ITonsTHE O THIpONM3E CONEN bubmnorexa [IOK

https://m.edsoo.ru/00add9d4

15 O06o0011eHNEe U cUCTeMaTU3aIHs bubmmorexa [IOK
3HAHUU https://m.edsoo.ru/00addd12
[TpaxTuueckas padota Ne 1.

16 «Pemenne skcrnepuMeHTaIbHbIX bubnuorexa [JOK
3a1a9» (C UCIIOJIb30BAHHEM https://m.edsoo.ru/00addbfa
obopynoBanus TP)

17 KonTponbhas padota Ne2 o teme bubnnorexka [JOK

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




XUMUYECKUE PEeaKIMK B PACTBOPAaX)»

OO01mast XxapakTepuCTHKA TAJIOTCHOB.

18 XHUMHUUYECKUE CBOMCTBA HA IPUMEPE bubmmorexa LIOK
PHMEP https://m.edsoo.ru/00addfe2
xJjopa
Xaoposogopoa. ConsHas KUCIIOTa,
19 XI/IME‘ICCKI/IS CBOICTBA, MTOJIy4YECHUE bubmmorexa LIOK
» HOIYH ’ https://m.edsoo.ru/00ade 104
MIPUMEHEHUE
[IpakTuueckas padora Ne 2 o reme
20 «[lonmydenne COITHON KUCTOTHI bubmmorexa [JOK
¥ B . ’ https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBONCTBY»
Brluucnenus no ypaBHEHUSIM
. bubmuorexa [JOK
21 XUMUYECKUX PEaKUUid, €CIM OJUH U3
https://m.edsoo.ru/00ade488
pEeareHToB J1aH B U30BITKE
” OO61mas xapakTepuCTHKa 3JIEMEHTOB bubnuorexa [JOK
VIA-rpynnsl https://m.edsoo.ru/00ade64a
AmnoTponHble MOIU(UKALIUY CEPBHI.
7 Haxoxnenue cepsl U €€ cCoOeTMHEHU I bubnuotexa [JOK
B IIpUpOJIe. XMMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj1, CTpOCHHUE, bubnnoreka [JOK
¢duznyecKkue 1 XuMUYECKHe CBONCTBA https://m.edsoo.ru/00ade802
Oxkcuabl cepsl. CepHas KMCIIOTA,
25 dbuznyecKrue 1 XUMUIECKHE CBONCTBA bubmmorexa [TOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHNE
XUMHUYECKUE PEAKIINH, JISKAIUE B
26 OCHOBE ITPOMBIIIIEHHOT'O CIIoco0a bubnnoreka [JOK

MMOJIYYCHHA CCpHOI71 KHCJIOTHI.
XHUMHUYECKOE 3arpsA3HCHHUC

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




OKPY’KaIOIIEeH Cpebl COSTMHEHUSIMHU
cepbl

Brrancnenune maccoBoit JOJIM BbIXOJa

bubmuorexa [JOK

27
MPOAYKTA PEAKIUU https://m.edsoo.ru/00adec8a
OO0m1as XxapakTepUCTUKa 3JIEMEHTOB

)3 VA-rpynmsl. A30T, paclipocTpaHeHHE bubmumoreka [IOK
B IIpupoae, GU3NIecKue u https://m.edsoo.ru/00adeeab
XUMHUYECKHE CBONCTBA
AMMHaK, ero Gpu3nvIecKue u

29 XHMHYECKHE CBOMCTBA, MOJIYYEHUE U bubmmorexa [TOK

> MO https://m.eds0o.ru/00adf004
MIPUMEHEHUE
[TpakTiueckast pabota Ne 3 o Teme

30 «ITonmydyeHue amMmmuaka, U3y4eHue ero bubnuoreka [IOK
CBOMCTBY (C UCTOJIB30BaHUEM https://m.edsoo.ru/00adf180
obopynoBanus TP)

31 A3oTHas KucioTa, e€ Gusnveckue u bu6mmoreka [JOK
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBaHre HUTPATOB U COJIEH
aMMOHHUS B KAUECTBE MUHEPAIbHBIX

32 TOOpeHnil. XUMUYECKOE bubmmorera [TOK
yAoop ) . https://m.edsoo.ru/00adf518
3arps3HEHUE OKPYXKAIOLEH CpeIbl
COEIMHEHUSIMU a30Ta
®ochop. Okeun pochopa (V) u

33 (boc;)o pHa}I KI/ICJI((i))Ta (p(b§3n(qe3:1me u bubmmorexa LIOK

p o https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOWCTBA, MOJTyYEHUE
Hcnonws3oBanue ¢pocdaros B
. bubnuotexa [JOK
34 KayecTBe MUHEPAJIbHBIX y100pEeHUI.

3arpsi3HeHue NPUPOJHON CpeIbl

https://m.edsoo.ru/00adfc20




dbocdaramu

Yraepon, pacipoCcTpaHEHHUE B

35 npupojie, Gu3NIecKue 1 XUMHIECKUE bubmmorexa [IOK
N https://m.edsoo.ru/00adfd9c
CBOMCTBA
Oxkcupel yraepoaa, ux Gpusndeckue u
36 XUMHYECKHE CBONCTBA. bubmuoreka [JOK
DKoJorudeckue mpooIemsl, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcuJoM yriaepoaa (IV)
37 VYronbHast KUCIOTa U €€ CoNn bubmorexa LHOK
https://m.edsoo.ru/00ae006c
[IpakTuueckas padora Ne 4 o reme
18 "ITosrydyeHune yrieKucioro rasa. bubnnorexa [JOK
KadectBenHas peakiys Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHauaNbHBIE TOHATHS 00
39 OpTraHWYECKUX BEIECTBAX KaK O bubmmnorexa [IOK
https://m.edsoo.ru/00ae054e
COCTMHEHUSX YTIIepo1a
. bubmuorexa [JOK
40 Kpemtii i ero coexHents https://m.edsoo.ru/00ae080a
[IpakTuueckas padbora Ne 5. Pemenune
41 AKCIIEPUMEHTAJIbHBIX 33724 110 TEME bubnnoreka [JOK
«BaxHeie HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHCHUS
KonTtponbHas padora Ne3 o reme
42 «BaxHeue HEMETaIbl U UX bubmorexa HOK
https://m.edsoo.ru/00ae0e18
COCTMHCHUS
43 OO11ast XxapaKTepUCTHKA XUMHUECKUX bubnuorexa [IOK

9JICMCHTOB — MCTAJIJIOB.

https://m.edsoo.ru/00ael103e




Meramnueckas CBsA3b U
METAJINYECKask KPUCTAIUIMYECKAS
pemérka. @u3n4eCcKre CBOMCTBA

METAaJIOB
XHUMHYECKHE CBOMCTBA METAIOB.
44 DIEKTPOXUMHUUECKHH P bubnmnorexa LIOK
p . P https://m.edsoo.ru/00ael 156
HaIpsKEHUN METaJIOB
O61mue crnocoObl MOTyYeHUs
MeTaiuioB. Cruiasbel. Beraucienus mo
45 aBHEHUSIM XHUMHYECKUX PEaKIIUi bubnnorexa LIOK
yp PEAKIH, https://m.edsoo.ru/00ae1156
€CJIM OJTMH U3 PEarcHTOB COJCPIKHUT
pUMecH
bubmuorexa [JOK
46 [ToHsiTHE O KOPPO3UU METAIIIIOB
https://m.edsoo.ru/00ae1278
bubmuorexa [JOK
47 eJIo € MeTall
IHenoumpie meTanb! https://m.edsoo.ru/00aec14b2
43 OKcuabl ¥ TUAPOKCUJIBI HATPUS U bubnnoreka [JOK
Kainusa https://m.edsoo.ru/00ae14b2
49 [I{ero4HO3EMENBHBIE METAILIBI — bubnnoreka [JOK
KaJBLIIUA U MarHui https://m.edsoo.ru/00ael5¢8
50 Baxnelnme coenMHEHNS KaJIbIIUI bubmmorera [TOK
a H https://m.edsoo.ru/00aec15¢e8
51 O00011eHNEe U CUCTEMATU3ALIS
3HAaHUH
57 JKEcTKOCTh BOABI U CITIOCOOKI €& bubmuoreka [JOK
YCTpaHEHHUS https://m.edsoo.ru/00ae1886
53 [IpakTuueckas padora Ne 6 o reme bubnnoreka [JOK

"YKECTKOCTH BOABI 1 METOIEI €6

https://m.edsoo.ru/00aelae8




ycTpaHeHus"

. bubnmoreka [JOK
>4 AsomHHHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHIA U bubnmoreka [JOK
TUAPOKCHUA https://m.edsoo.ru/00aelc64
56 Keneso bubmuorexa [JOK
https://m.edsoo.ru/00ae1d86
57 OKcupl, THAPOKCUIBI U COJIM JKEJle3a bubnuorexa [JOK
(IT) u xxene3a (III) https://m.edsoo.ru/00ae35e¢6
53 O606I£IGHI/I€ U CUCTEMaTH3aIUs
3HAHUK
[TpakTiueckas pabota Ne 7. Pemenue
59 SKCIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bubmuoreka [JOK
«BaxHeie MeTallJIbl 1 UX https://m.edsoo.ru/00ae3de8
COCTUHCHHS
Brruucnenust no ypaBHEHUSIM
XUMUYECKUX PEaKLUi, €CIM OJUH U3
60 peareHToB J1aH B U30BITKE WU bu6mmoreka [JOK
COAEPKUT IpUMeCH. Beruucnenus https://m.edsoo.ru/00ae1750
MacCOBOM JIOJTM BbIXO/a MPOAYKTa
peakiuu
61 O06o0mIeHre U cucTeMaTr3aIus
3HAHUM
Kontponbnas padota Ne4 o teme
62 «Baxneinue MeTajIbl U UX
COCTUHEHUS»
63 BemectBa 1 Matrepuansl B bubnuorexa [IOK

OBCEIHEBHOMN KU3HHU YEIOBEKA

https://m.edsoo.ru/00ae3f50




64 XUMHUYECKOE 3arpsi3HEHUE | bubnunoreka [JOK
OKpYXKaroIE Cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B permieHun | bubnmoreka [JOK
9KOJIOTUYECKHX MTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O6o0mieHnE 1 | bubnuoreka [IOK
crucTemMaTu3alurs 3HaHUI https://m.edsoo.ru/00ae0dOa
67 PesepBHbIil ypok. O0001ICHNE U | bubnnoreka [HOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O6o01IeHNE U | bubnnorexa [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 63
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 9 knacc/ ['abpuensu O.C., Octpoymos U.I"., Cnaakxos C.A.
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

» Xumusi: 8-i kimacc: 0a30BbIi yPOBEHb: YUCOHHK; 5-¢ U3AaHuE, mepepaboTanHoE,
8 kiacc/ IN'abpuensn O.C., OctpoymoB U.I'., CnankoB C.A. AKuiOHEpHOE
obmectBo «M3aatenbctBo «IIpocBemenne»

Xumus. 8 kiace: yueo. s oomieoOpazoBaTeabHbIX yupexaeHuit / O.C.
["abpuensH. - 3-¢ uz., ctpeotu. - M.: Jlpoda, 2022. - 286 c.

Xumus. Kiacc: yue0. ais o0ieoopazoBarenbHbix yupexaenuii / O.C.

["abpuensH. - 3-e usn., crpeotut. - M.: Jlpoda, 2022. - 288 c.

METOAUYECKHUE MATEPHUAJIBI JJIS1 YYUTEJIA

1. 'abpuensu O. C., Bocko6oiinukosa H. I1., SlmykoBa A. B. HactonpHas kaura
yanrTens. Xumus. 8 KiI.: Metonuueckoe nocodue. - M.: [lpoda, 2021.

2. Tabpuensn O. C., AmykoBa A. B. TeTpanp 1151 1a00paTOpHBIX OIMBITOB U
npaktuyeckux padot. 8 ki1. K yue6nuky O. C. ['abpuensna «Xumus. 8 Kiacey.
M.: Opoda, 2022.

3. I'abpuensn, O. C. Metoauueckoe nocobue k yueOnuky O. C. ['abpuensna
«Xumusy. 8 kimacc / O. C. T'abpuensa. — M. : Ipoda, 2021. — 109.

4. I'abpuensn, O. C. Meronunueckoe nocobue k yueOnuky O. C. ['abpuensna

«Xumus». 9 knace / O. C. I'abpuensa. — M. : [Ipoda, 2021. — 108.



5. Xumus : rexHonoruueckue kaptol k yaueOuuky O. C. ['abpuensna «Xumus. 8
KJ1acc» : Metoauueckoe nocodue / JI. 1. AcanoBa. — M. : Ipoda, 2020

6. Xumus : TexHosiornueckue kapTol kK yueonuky O. C. ['abpuensina «Xumus. 9
KJ1ace» : Metoauueckoe nocodue / JI. 1. AcanoBa. — M. : Jlpoda, 2018

7. Xumus. 8 xi1.: KoHTponpHBIE 1 TpoBepodHBIe padboThl K yueoHuky O. C.
["abpuensna «Xumus. 8» / O. C. I'abpuensn, [1. H. bepe3kun, A. A. Ymakosa u

ap. - M.: [Ipoda, 2022.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

Brenurenannsichttp://www.chemnet.ru ['azeta « XuMusi» v cailT ais yaurens «51
Uy Ha YPOK XUMUN

http://him.1september.ru Ennnas xosmexuus LIOP: [IpeameTHas KouteKuus
«XuMusD»

http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4HbIE
skcriepuMenThl: xumusi. Komnekuust Poccuiickoro o0uieo0pa3oBaTeabHOTO
noprana

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii

http://www alhimik.ru Beepoccuiickas onumIinaga mKoJIbHUKOB 110 XUMUHU
http://chem.rusolymp.ru Opraandeckasi XuMUs: YJIEKTPOHHBIN YICOHUK IS
CPEIHEN LIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: 3JIEKTPOHHBIA YUEOHUK



http://www hemi.nsu.ru OTKpBITBIA KOJUTEIK: XUMUS
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