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HOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeabHOM MPOrpaMMbl OCHOBHOTO 00I1IEr0 00pa3oBaHus, MIPEACTABICHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (eAepanbHOl pabouei MporpaMMbl BOCITUTaAHUS
U ¢ Yy4y€TOM KOHIENIMK TpernojaBaHus ydyeOHOTro mnpeameTa «XuUMHUS» B
oOpazoBaTeabHbIX opraHusamnusax Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuM Na€T MPENCTaBICHHUE O IENAX, OOIel CTpaTeruu
oOyueHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIMUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MpeaMETHOE coJiepKaHue,
npeaycMaTpUBAET paclpeielieHue €ro Mo KiaccaM W CTPYKTYPUPOBAHUE 10
pazienaM M TEeMaM MPOrpaMMbl MO XUMHUHU, OMPEAENSICT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBAaTEIbHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOEHHOCTEM O00ydYarolmuxcsi, ONpeaeNsieT BO3MOXHOCTH TpeaMera s
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1EJICH U3YUYEHUs MPEMEeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JIEATELHOCTH O00YyYalomerocs IO0 OCBOCHHIO
y4e0HOT0 coIepKaHUsl.

3HaHUWE XUMHUH CJIY>KUT OCHOBOM it (OPMUPOBAHMS MUPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTPAOT (POpMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPIUM U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUILIEBOM U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peali3allid  BO3MOXXHOCTEH  JJii  CaMOpa3BUTUSA |
dbopMHpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
OOy4JaromMxcs, HABBIKOB HX CAMOCTOSITEIBHOW  Y4eOHOUM  JIESITENIbHOCTH,
DKCIIEPUMEHTATLHBIX M HCCICIOBATEIbCKUX YMEHHM, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHATBHOM eI TEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SBJISICTCS OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOM TPaMOTHOCTH 00YUYaIOIINXCS;

criocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUSI K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B KOJIOTHYECKOE
oOpaszoBaHue 00YyUYarOITUXCS.

JlanHble HampaBlieHWS B OOYYEHMHM XUMUU OOECTICUMBAIOTCSA CIECIIM(PUKON
collepKaHUsi  y4eOHOTO  MpeAMeTa, KOTOPBIM  SBIAETCS  TEAarorMuecKH



aJanNTUPOBAHHBIM OTPaKEHHEM 0a30BOM HAYKH XMMHUH Ha OMPEIEIEHHOM dTale e€
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSITHUI XWUMHUU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUI
OpraHUYECKON XHUMUHU.

CrpykTypa coiepkaHus MPOrpaMMbl MO XMMUU CPOPMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja k e€ usydeHuto. CojaepkaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHSATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI OHATUN O XUMUYECKOU
peakiuu. O0€ 3TU CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHIMUITY
MOCJIEIOBATENLHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUECKHX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepunoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XMMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3U;

—IPEICTABICHUI 00 JEKTPOIIUTUYECKOMN TIMCCOIMAIIMY BEIIIECTB B paCTBOPaXx.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKH
MOJIYYEHHBIX U OCMBICIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJTHOTO
YPOBHS K IPYTOMY, BBITIOJIHSS (PYHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOCHHS ¥ BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHHUSI U TTOTYUYCHUS N3Yy4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMHUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM IPUPO/Ibl, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUSI B Hayke. VM3yueHune XMMHUU MPOUCXOJUT C MPUBICYEHUEM 3HAHUU U3
paHee M3YyYEHHBIX Y4eOHBIX mpeameToB: «Okpyxaromuii mup», «buonorus. 5—7
KJIacchDy U «Pu3nKa. 7 Kiacey.

[Ipy wu3yyeHUH XUMHUM TPOUCXOAUT (OPMHUpPOBAHME 3HAHUM OCHOB
XUMHUYECKON HayKd Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJITYpbI. 3a/1a4a
y4eOHOro mpeaMeTa COCTOUT B (POPMHUPOBAHUHU CUCTEMbl XUMHUECKUX 3HAHUN —
BOKHEHIMX (PAKTOB, MOHSTHUH, 3aKOHOB ¥ TEOPETUUECKUX TOJIOKEHUM, TOCTYIHBIX
000011IeHnlT MHPOBO33PEHUECKOTO XapaKTepa, s3blka HAayKH, B MPHOOMIEHUU K
Hay4YHBIM METOJaM IO3HAHUS MPU U3YYCHUU BEIIECTB U XMMHUYECKUX PEaKIUil, B
(dbopMHUpPOBaHUY U PA3BUTUU MMO3HABATEIHHBIX YMEHUN U UX IPUMEHEHUH B y4€OHO-
MO3HABATENILHON M Y4eOHO-UCCIIEN0BATEIHLCKON JIEATEIbHOCTH, OCBOCHUH TPABHII
0e301macHOro oOpaIeHus ¢ BEIIeCTBAMH B TTIOBCETHCBHOM JKM3HH.

[Ipu u3ydeHUn XMMUU HA YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUS BaKHOE
3HaUEHHE MPUOOPENH TaKHe 1eJH, KaK:

— (dopmupoBaHHE WHTEIUIEKTYalIbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caM0O00Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY NPHUHSATUIO PEIICHUH,
CIIOCOOHOM aIaNTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM JKU3HH;



—  HampaBJ€HHOCTb OOy4YeHUsT Ha CHCTEeMaTHYeCKOe MpUOOIlIeHUE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATENHHON JEATEIbHOCTH, HAYYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHne yCIOBHM, CTOCOOCTBYIONTUX MPUOOPETEHUIO 00YUYAIOIIUMHUCS
OMbITa PAa3HOOOPA3HON NEATEIBHOCTH, IMO3HAHMS M CaMOIO3HAHUA, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLMI), UMEIOIINX YHHBEPCAIBHOE 3HAYEHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— ((dopmupoBanue oOmeld (QYHKIIMOHATIBHOW U  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHUCJE YMEHUU OOBACHITH M OICHUBATH SIBJICHUS
OKPYXAaIOIIEr0 MHpA, UCIOJIb3YsS 3HAHUS W OMbBIT, MOJYYCHHBIC MPU H3YYCHHUU
XUMUH, IPUMEHATD UX MPHU PEIICHUU POoOJIeM B TOBCETHEBHOM KU3HU U TPYIOBOM
NeSTEIbHOCTH;

— (¢opMmHpoBaHHE y OOy4YalOIIMXCA T'yMAHUCTHYECKUX OTHOILICHUM,
MOHUMAHUS IICHHOCTH XUMHUYCCKAX 3HAHWA IS BBIPAOOTKH DKOJOTHYECCKU
LEJI€CO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHMS CBOETO 3J0POBbS U OKPYKAIOLIEH MPUPOTHON CPEJIBI;

— pa3BUTHE MOTUBAllMUM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOGHMsS OOILEYEIIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuiisi U HANPaBIEHHOCTH JaIbHEHIIIETO
oOyJeHus.

Pabouas nporpamma no XMMHHM Ha YPOBHE OCHOBHOI'O OOLIET0 0Opa30BaHUsA
cBs3aHa ¢ «Paboueii mnporpaMMol BOCIHMTAHMS» YEpe3 MOIYJb YypOUHAs
JEeATEIbHOCTh C MCIIOJIb30BAaHUEM MaKCUMAJIbHBIX BOCITUTATEIbHBIX BO3MOKHOCTEN
coJiep>KaHus yueOHOro mpeMeTa.

Oo11ee YKciio 4acoB, OTBEAEHHBIX JIJIsl U3yUYEHUS XUMUHU HA YPOBHE OCHOBHOT'O
oOmero odpazoBanus, cocraBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJelno), B 9 kiracce — 68 yacoB (2 yaca B HEACIIO).



COJEPXXAHME OBYUYEHUA

8 KUIACC
IlepBoHayabHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumuu. Poinp XuMHUM B JKM3HU 4YEJIOBEKA. XHMUSI B CUCTEME HayK.
Tena wm BemectBa. DU3MUYECKUE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
Crioco0bl pa3aeneHus: CMECEH.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnyeckasi popmyia. BaleHTHOCTh aTOMOB XUMHUYECKHX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOcHUTENbHAs aToMHas Macca. OTHOCUTEIbHAS
MOJIEKYJIsIpHas Macca. MaccoBast J0JIsl XUMUYECKOTO 3JIEMEHTA B COEMHEHUU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMUECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCUHEHUH.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMHUYECKAsl pEaKus U €€ MPU3HAKU.
3aKOH COXpaHEHHs MaccChl BEUIECTB. XMMHUYECKHe ypaBHeHUA. Kiaccudukanus
XUMHUYECKUX peakluil (COeAUHEHUS, PA3JI0KEHHS, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHYECKON MMOCYJOM, NMpaBUiIaMHu paboThl B JabopaTtopun U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHbBIM 00OPYAOBAHUEM, U3YUCHHE U OMUCAHUE
(¢u3MUEeCKUX CBOMCTB O00pa3sUOB HEOPraHUYECKHX BEIIECTB, HAOIOACHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUICHUE W KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
MEJHOM MPOBOJIOKHU, B3aUMOJEHCTBUE MeNa C KUCIOTOMN) SBJICHUN, HAOIIOIEHUE U
ONMKMCAHWE MPU3HAKOB MPOTEKAHUA XMMUYECKHX peaklHil (pasiioKeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBaHuu, B3auMoJieiicTBHE Xkene3a ¢ pacTBopoM cosu meau (1),
U3y4EHUE CIOCOOOB pa3JesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIIIapUMBaHue, AUCTWUIALKA, XpoMarorpadus, IpOBEICHIE OYUCTKH MOBapEHHON
CONMM, HaONIOAGHHE W  ONHMCAHHWE  PE3yJbTaTOB  MPOBEACHUS  OIBITA,
WUIFOCTPUPYIOLIETO 3aKOH COXPAaHEHWS MAacChl, CO3JaHHME MOJEIEH MOJIEKYJ
(IIapoCTEepKHEBBIX ).

BaskHeiilue npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopon — s3neMeHT U mpoctoe
BelecTBo. Haxoknenuwe kucimopoia B mpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. [lpumenenue xkucnopona. CrocoOsl
MOJIyYeHHUs] KUclopoda B JabopaTOpud W IPOMBIIUIEHHOCTU. Kpyrosopor
KHciopoaa B mpupoze. O30H — auioTporHas MoAupUKaIsa KUCI0poaa.

TennoBolt 3h(dEeKT XUMHUUYECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE pPeakUuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/yXa, YCWICHHE MapHUKOBOTO 3P (deKTa, pa3pylieHrne 030HOBOTO CIIOSL.



Bonopon — aneMeHnT u npoctoe BenecTBo. HaxoxaeHrne Bogopoaa B npupoe,
bu3nUecKue 1 XuMUYECKUEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyyeHus. Kucnorsr
Y COJIH.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

duznueckue CBOMCTBa BOJbl. Boma Kkak pactBoputellb. PacTBOpEI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BEHIECTB B BOJIE.
MaccoBast 10J1 BEIIECTBA B PaCTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B MpUpOZI€ M B KU3HU 4ellOoBEKa. KpyroBopoT BoAbI B MPUPOJIE.
3arpsi3HeHHe NpUPOIHBIX BoJI. OXpaHa U OUMCTKA NPUPOTHBIX BO/I.

Knaccudukanusa neopranmdeckux coemuHennid. Oxcupapl. Kmaccumdukamms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM@oTepHbIE) W
HecosieoOpasyrommue. Homenkmarypa oxcuaoB. Du3nveckue U XUMHUYECCKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHnoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM U HEPACTBOPUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3NYECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kuciot. Ousndeckue u
XUMHUYECKHE CBOMCTBAa KHUCIOT. Psn axktuBHoctn mertaimnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @uU3M4ecKue U XMMHYECKUE CBOMCTBA COJICH.
[lonyueHune cosen.

['eHeTnyeckas CBSI3b MEXKIY KIACCAMU HEOPTraHUYECKUX COCITMHEHMUM.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OMPEEICHUE COACPKaHUs KUCIOPOJa B BO3AyXE, MOJYYEHHE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
IpeKpalieHus TopeHus (rmokapa), 03HakKoMJIEHUE ¢ 00pa3IiaMu OKCHUIOB U OITUCAHUE
WX CBOWCTB, TMOJy4YeHUE, COOMpaHHE, pACNO3HABAHME W U3YYCHUE CBOMCTB
BOZIOpo/ia (TOpeHue), B3auMoieicTBre Bogoposia ¢ okcuaom meau (1) (Bo3zmoxHO
WCITI0JIb30BAaHUE BUCOMATEPUAJIOB), HAOIIOACHUE 00PA3I[OB BEIIECTB KOJIUYECTBOM
1 Mosb, uccienoBaHHE OCOOEHHOCTEH pPAcCTBOPEHHs BEIIECTB C Pa3IMUYHON
PacTBOPUMOCTBIO, IMPUTOTOBJIIEHUE PACTBOPOB C OINPEACIEHHOM MAacCCOBOU JIOJIEH
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBHE BOJABI C MeETauIaMH (HATPUEM U
KaJbllueM) (BO3MOXKHO HCIIOJIb30BaHUE BHJEOMATEpPUANIOB), HCCIEIOBAHUE
00pa3IloB HEOPTraHUUECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOIOICHUE U3MEHEHUS
OKpACK{ MHJIMKATOPOB B PACTBOPAaX KUCIOT U IIEJI0OYEH, N3yUEHUE B3aUMOICHCTBUS
okcuna meau (1) ¢ pactBopoM cepHON KHCIOTHI, KUCIOT ¢ MeTajulaMH, peakiui
HEUTpaIN3aluy, MOJyYEeHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTajula JPYTUM U3 pacTBOPa COJIU, PEIIEHUE IKCIEPUMEHTAIBHBIX 3a71a4 110 TEME
«BaxkHenme Ki1acchl HEOPraHUMYECKUX COCAUHEHUI.

IHepuoanueckuii 3akoH u Ilepuoanyeckas cucTeMa XUuMHYECKUX
3jiemeHTOB /. U. MenpaesieeBa. CTpoeHne aToMOB. XUMHYECKAS CBSA3b.
OKHuCIUTETIBHO-BOCCTAHOBUTEIbHbIC PeaKIUU



[lepBrle MOMBITKH KiIacCU(UKAIIMM XUMUYECKUX 3ieMeHTOB. [loHsaTne o
rpynmnax CXOJHBIX DJJIEMEHTOB (IEJIOYHbIE M IIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
Y TUAPOKCHUJIBI.

[Iepuognueckuii 3axoH. [lepuoanueckast cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiuuHHonepuoanas popmsl [epuoanyeckoi
cucteMbl xumudecknx snemeHToB . M. MengeneeBa. llepuonbpl W TrpyIIibL.
DU3nYECKHil CMBICH MOPSAKOBOIO HOMEPA, HOMEPOB MEPUO/Ia U TPYIIIBI SJIEMEHTA.

Crpoenne atomoB. CocTaB aToMHBIX siaep. M3oTonbl. DiekTpoHbl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI0YeK aTroMOB TMepBbIX 20 XMMHYECKHX  3BJIEMEHTOB
[lepnommueckon cucremsl [[. 1. MenneneeBa. XapakTEepUCTUKA XUMHYECKOTO
3JIEMEHTA IO ero noyoxeHuro B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUs paJuyca aTOMOB XHWMHUYECKHX 3JEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrPpyIaM U Nepruoaam.

3nauenue [leproandeckoro 3akoHa u [lepuoanueckol CHCTEMBlI XUMUYECKUX
AJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. WM. MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumuueckasi cBsizb. KoBasieHTHass (ToJjiipHass W HEMOJSIpHAs) CBS3b.
DNEKTPOOTPULATENIBHOCTh XUMUYECKUX IEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucieHusi.  OKHUCIMTEIBHO-BOCCTAHOBUTENBHBIE  PEAKLUU.
[Ipouecchl OKMCIEHUS U BOCCTAHOBIIEHU. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3ydeHue oOpa3loB BELIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TMIPOKCUJA LMHKA C pPacTBOpaMU KHCIOT M IIEJIOYEi, MPOBEACHUE OIbITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUui
(ropenue, peakliy pa3ioKeHUs], COSTUHEHU).

Meswcnpeomemmnuwle céasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MPU U3YYEHUM XUMHUHM B 8 Kiacce
OCYILECTBIISIETCSl 4epe3 HCIOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAayYHbIX
MOHSATUM, TaK W MOHATHM, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTIEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE TIOHATUSA: Hay4YHBIA (akT, TMIIOTE3a, TEOopus,
3aKOH, aHallu3, CHUHTE3, Kilaccu(ukanus, MNepUOJUYHOCTb, HaOIO/IEHNUE,
HKCIIEPUMEHT, MOJIETUPOBAHUE, U3MEPEHUE, MOJIENb, SBJICHHE.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUI, U30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsll, BEUIECTBO, TENI0, O00BEM,
arperaTHOe€ COCTOSIHME BEIleCTBa, Ta3, (PU3NYECKHE BEIIUYUHBI, EIUHUIIBI
U3MEPEHUS, KOCMOC, IUTaHETHI, 3BE311bI, COoNHIIE.

buonorus: dorocuntes, apixanue, ouocdepa.

["eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE TTOPOJIbI, TIOJIE3HBIE
VCKOIIa€MBbIE, TOIIJIMBO, BOJHBIE PECYPCHI.



9 KJIACC
BemecTBO M XMMHUYECKAsl PeaKUMs

[Tepuoanyeckuii 3akoH. Ilepuoanueckas cucTeMa XUMUYECKUX 3JIEMEHTOB /.
N. Menneneea. CtpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOWCTB
XUMHYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOIO0B, KAJIHS, KATbIUI U UX COCTMHEHUM
B COOTBETCTBUU C IIOJIOKEHHEM »JJEMEHTOB B llepuomuueckoir cucteMe u
CTPOEHHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHJbl XUMHUYECKOW CBSI3U. THUIBI KPUCTATTUYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKH U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukaiys u HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYCCKHEC
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCAM HEOPraHUYECKHUX
COEMHECHUM, TEHETUYECKAs CBSI3b HEOPTaHMYECKUX BEILECTB.

Knaccuduxaiys XuMUYECKUX PEaKIUi 10 Pa3IMYHbIM IIPU3HAKaM (110 YHCITy
M COCTAaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, IO TEIIoBOMYy 3ddekTy, o
M3MEHECHUIO CTEIEHEeH OKMCIICHHS XUMHYECKHUX JJIEMEHTOB, MO OOPAaTHUMOCTH, IO
YYaCTHIO KaTaji3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHYCCKUE
YpaBHCHUHA.

[Tonarne o ckopocTH XuUMHUYecKoW peakiuu. [loHsTue o0 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonsarne o karanuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW pEAKIUU MU TOJOKEHUE XHUMHUYECKOTO

PaBHOBECHSL.
OKHCIUTENbHO-BOCCTAHOBUTENILHBIE  PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKuuu. CocraBienue YpaBHEHUI

OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIU C  HCIOJIB30BAHUEM  METOJIa
AIIEKTPOHHOTO OajaHca.

Teopus 3NEKTPONTUTUIECKON TUCCOUUALIMU. DIEKTPOJIUTHI U HEAIIEKTPOIIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
XuMu4eckon cBsizu. CteneHs Aucconuanuu. CHUIbHBIC U CIA0bIe DJIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO 0OMEHa,
MOJHBbIE M COKpAIIEHHbIE HOHHBIE YypaBHEHUs peakiui. CBoOIICTBa KHUCIOT,
OCHOBAHMM U COJIEH B CBETE MPEICTABICHUN 00 AIEKTPOIUTHIECKON TUCCOITHAINY.
KauectBeHHbIe peakuiyu Ha UOHBL. [[OHATHE O THAPOIU3E COJICH.

Xumuueckuiui IKcnepumenm:

O3HAKOMJICHUE C MOJEJISIMA KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIIECTB — METAUIOB W HEMETa/UIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJ1opuaa HaTpus ), UCCIEAOBAHNE 3aBUCUMOCTH CKOPOCTH XUMUYECKOU PEAKIIUH OT
BO3JICMCTBUSI  pa3IMYHBIX  (DAKTOPOB, HCCIEIOBAHUE  DJICKTPONPOBOJIHOCTHU
pPacTBOPOB BEUIECTB, IPOLIECCa TUCCOLUALIMU KUCTIOT, IIEJI0Yel U coiel (BO3MOMKHO
UCIIOJIb30BaHUE BHUACO MATEPHUAJTIOB), MPOBEJAECHUE OIBITOB, WIUTIOCTPUPYIOIIUX
NPU3HAKK TIPOTEKAHWsI PpeaKkIuii HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIZICJICHHE Ta3a, OOpa30BaHUE BOJIbI), OIBITOB, WJUTFOCTPUPYIOUIUX MPUMEPHI



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIUi (FOpPEHHE, PEAKLUUU PaA3JI0KEHUS,

COCJIMHEHHUS), paClO3HABaHHE  HEOPraHWYECKHUX  BEIIECTB C  IMOMOIIBIO

KaueCTBEHHBIX PEaKIIMil Ha HOHBI, pEIICHUE YKCIIEPUMEHTANBHBIX 33]1a4.
HeMmeranbl U uX coeinHeHUsA

OOmast xapakTepucTtuka rajoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHble cTeneHu okucieHus. CTpoeHne W (PU3NUYECKHE CBOMCTBA MPOCTHIX
BEII[ECTB — FAJION€HOB. XMMUYECKHE CBOMCTBA Ha MpUMeEpE XJopa (B3auMOICHCTBIE
C MeTajulaMH, HEeMeTaJlaMH, wienodamu). Xuopoojaopod. ConsHas KHUCIOTa,
XAMHUYECKME CBOMCTBA, IIOJy4YeHHWE, MNOpUMEHeHue. JleictBue xjopa U
XJIOPOBOJIOPO/Ia HA OPTaHU3M 4YeJIOBEKa. BaxkHenme XI0puabl U UX HAX0XKICHUE B
IpUPOJE.

OOmas xapakrepuctuka 3eMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIE cTeleHU okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPO/Ia U Cepbl. AJITIOTPONHbBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHUE, (PU3NYECKUE U
XUMH4eCcKue cBOMCTBA. OKCHIBI cepbl KaK MPEACTaBUTEIN KUCIOTHBIX OKCHIIOB.
Cepnast kucnoTa, PU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIME KaK MPEACTaBUTENS
KJlacca KHUCIOT M cnenuduueckue). XUMUUYECKUE pPEaklru, JEKAIlUe B OCHOBE
IPOMBIIIJIEHHOTO CIIoco0a MOJIyYeHUsI CEpHOM KUCIOTHL. IIpuMeHeHue cepHoi
kucaoTbl. CoOJaM CEepHOM KHUCIIOTHI, KAadeCTBEHHAs peaklus Ha CyIb(paT-HOH.
Haxoxnenue ceppl M €€ COENMHEHUWM B IpUPOJE. XUMHUYECKOE 3arpsA3HEHUE
OKpYXalolel Cpelbl COCOUHEHUSIMU cepbl (KUCIOTHBIE AOXKAM, 3arps3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAIEHHUS.

OOmast xapakrepuctuka 371eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUA. A30T, paclpOCTPaHEHUE B MPHUPOJE,
bu3nueckue u XuMHIecKue cBoiicTBa. KpyroBopor azora B npupoje. AMMUAK, €ro
duznyeckue 1 XMMHUUYECKHUE CBOMCTBA, NoJyyeHue U npuMeHenue. Con aMMOHMUS,
uX pU3nYecKkue U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasi KHCIOTa, €€ MOoJyuyeHue, (pu3nueckue M XUMHUECKUe
cBOiicTBa (0OIIME Kak TMpeJCTaBUTENs Kilacca KHUCIOT U CHenu(puyecKue).
Hcmonb30BaHre HUTPATOB U COJICH aMMOHHMS B KQU€CTBE MUHEPAIbHBIX yI00pEHUT.
XHWMHUYECKOE 3arps3HEHNE OKPYKAIOIIEH Cpelibl COETMHEHUSMU a30Ta (KMCIIOTHBIE
N0, 3arps3HEHHE BO31ayXa, MOuBbl M BOA0EMOB). docdop, amioTponHbe
Moaudukauuu docdopa, puznueckre U xumudeckue cpoiictBa. Oxecun gocdopa
(V) u dochopnas kuciora, GpusnuecKkue U XMUMHUYCCKHE CBOWCTBA, TOJIYYCHHUE.
Hcnonb3oBanue (ochaTroB B KauecTBe MUHEPATbHBIX YI00PEHUI.

O6mas xapaktepuctuka s1emMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTE€pPHbIE CTENIEHN OKUCIEHUS. Y TIIepO/, ATTIOTPOIHbIE MOIU(DUKAIUY,
pacnpocTpaHeHue B MpUpoe, PU3NYECKHEe U XUMUYECKUE CBOMCTBA. AJICOpOLHS.
KpyroBopor yraepoma B mnpupoge. Okcuubl yriepoga, HUX (U3HYECKUE U
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3MBbI, [OJyYEHUE U
npUMEHEHHEe. DKOJOrMYECKUe MpoOJeMbl, CBA3aHHbIe ¢ okcuaoM yrieponaa (1V),
TUMoTe3a TI00ATBHOTO TMOTEIUICHHUS KIMMaTra, MapHUKOBBIN 3¢ dexT. YronpHas



KHCIIOTa U €€ CoiM, WX (Pu3nyYeckne W XMMHYECKHE CBOWCTBA, MOJyYCHUE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHbL. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO0351CTBE.

[lepBoHavasIbHBIE MTOHATHUSL 00 OPraHUYECKUX BEIECTBAX KaK O COSIUHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJICH, TaHOJI, IJIMIIEPUH, YKCYCHAsl KHCIIOTA).
[IpupoHbie HMCTOYHUKU YTIEBOJAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEDTH),
MPOAYKTBI UX TepepaboTku (OCH3WH), UX POJb B OBITY W HPOMBIIIJIEHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BaXKHBIX BEIIECTBAX: )KHpax, OeKax, yrieBoJax — 1 ux
poIM B OKU3HM 4eloOBeKa. MarepuaabHOE€ €IWHCTBO OpPraHUYeCKHX U
HEOPraHUYECKUX COCAMHEHUH.

Kpemuuii, ero ¢Qusmueckune u XUMHYECKHE CBOWCTBA, TMOJYYCHHE U
npumeHenue. CoeTMHEeHHs KpeMHHMs B pupojie. O01ure npeacTaBieHus 00 OKCHuIe
kpemHust (1V) u kpemHueBoi kucnote. CHIMKAThI, UX HCIOJIb30BaHHE B OBITY, B
MPOMBIIIUICHHOCTU. BaxkHele cTpouTeNnbHble MaTepualbl: KepaMHKa, CTEKIIO,
IIEMEeHT, OeToH, kene300eToH. Ilpobiembl 6€30macHOrO  MCIOIb30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B MOBCETHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHUEe 0Opa3IOB HEOPTaHWUYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIIMN Ha XJIOPUJ-MOHBI U HAOIOCHHUE MPU3HAKOB
WX TPOTEKAHMsI, OIBIThI, OTpaKalwlue (QU3NYECKHUe W XHMHUYECKHE CBOMCTBA
TaJIOTEHOB U WX COCAMHEHUN (BO3MOXKHO HCIOJB30BAHUE BHICOMATEPHUAIIOB),
O3HaKOMJIEHUE C 00pa3aMU XJIOPUIOB (TaJOT€HUIOB), O3HAKOMIICHHE ¢ 00pa3iamMu
ceppl W €€ CcoeNMHEHUsMHU (BO3MOXKHO HCIIOJIb30BAaHUE BHAEOMATEPUAIIOB),
HaOII0IeHNE TIpoliecca OOYTIIMBaHUS caxapa Mo IeUCTBUEM KOHIIEHTPUPOBAHHOMN
CEpHOM KHUCIIOThI, U3YYEeHUE XUMUUYECKUX CBOMCTB pa30aBIE€HHON CEpHOM KUCIOTHI,
pOBEJICHIE KaUYeCTBEHHON peakluy Ha Cyib(haT-uOH U HAOII0eHIe TpU3HaKa e
MPOTEKaHUs, O3HAKOMJICHHE ¢ (DU3MYECKMMU CBOWCTBaMH a30Ta, docdhopa U ux
COEIMHEHUI (BO3MOKHO HCITOJIb30BAaHUE BUICOMATEpUAJIOB), 00pasiiaMu a30THBIX
n hochopHBIX yIOOpeHUH, MmoMydeHue, coOupaHue, paclio3HaBaHWE M M3YUCHUE
CBOICTB aMMHaKa, IMPOBEJACHHE KAYECTBEHHBIX pEAKIMH HAa HMOH aMMOHHUSA H
dochar-uoH W wU3yueHHWE TPU3HAKOB HX TMPOTEKAHMS, B3aMMOJICHCTBHE
KOHIIEHTPUPOBAHHONW a30THOW KHUCJIOTHI C MEIbI0 (BO3MOXHO HCIOJIb30BAaHUE
BUJICOMATEPHUATIOB), HW3YYCHHE MOJENeH KPUCTAIUIMYECKUX PEeImETOK aamasa,
rpaduta, QymiepeHa, O3HAKOMIICHHE C MPOIECCOM aJcopOlMU pacTBOPEHHBIX
BCIIIECTB AKTHBUPOBAHHBIM YyIIAEM M YCTPOWCTBOM MPOTHBOTA3a, IOIYUYCHUE,
coOupaHue, paclo3HaBaHWE W M3yYeHUE CBOMCTB YTJIEKUCIIOTO Tra3a, MpOBEICHHUE
KaueCTBCHHBIX PEaKIMi Ha KapOOHAT M CHJIUKAT-HOHBI U U3YYCHHUE MPU3HAKOB MX
MPOTEKaHUs, O3HAKOMJICHWE C TMPOAYKIIMCH CHIMKATHOW MPOMBIIUICHHOCTH,
pelIiecHrEe SKCIEePUMEHTANBHBIX 337ad Mo TeMe «BakHelIne HeMeTaulbl U X
COCTUHEHHUSI.

MeTauibl M UX COeTUHEHUS

OO01mmasi XxapakTepUCTHKAa XUMUYECKUX SJIEMEHTOB — METAJUIOB Ha OCHOBAaHHUH

ux nosioxkeHuss B llepmogmueckon cucreme xumuyeckux diaemeHtoB . U.



MenpneneeBa u ctpoeHuss atomMoB. CTpoeHUE MeTauioB. MeTamuindeckasi CBsi3b U
METaJUIM4YeCKasi  KpUCTAUIMYECKass  pemerka.  DJICKTPOXUMUUYECKUM  ps
HaIpsHDKCHUH MeTallioB. U3MUeCKue U XUMHUECKHE CBOMCTBAa MeTaiioB. OO0Iue
criocoObl ToydeHuss MeTauioB. [loHATHE O KOppO3WHM METAJIOB, OCHOBHBIC
CIIoCcOOBI 3aTUTHI UX OT KOppo3uu. CruiaBsl (CTajb, YyT'YH, TIOPATIOMUHUN, OpoH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIIILICHHOCTH.

[Ilenounsie MeTamabl: monoxeHue B Ilepuognyeckoil cucteMe XMMHYECKUX
sanemeHToB . 1. MenneneeBa, CTpoeHHE MX aTOMOB, HAXOXJICHUE B MPUPOJE.
duznyeckre U XUMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U
TUJAPOKCUILI HaTpusi W Kanus. [IpuMeHeHWe WIENOYHBIX METaNIOB M HX
COCJIMHCHUH.

[[lenoyHno3emenbpHbIE METAUIBI MarHMidi MW KalbLMA: IIOJIOXKEHHE B
[Tepronnueckoii cucteMe xuMuaeckux 3neMeHToB 1. 1. MenaeneeBa, CTpoeHUE UX
aTOMOB, HaXOXJiIeHUE B mpupojac. duszndeckre 1 XUMUYECKHUE CBOMCTBA MarHus 1
KaJIpITusl. BaxkHelmme coequHeHns KanbIns (OKCHI, TUAPOKCUI, coJin). ZKECTKOCTD
BOJIbI M CIIOCOOBI €€ yCTpaHEHUS.

AlroMuHUN: TTo1okeHue B [leproandeckoi cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpoEHHE aToma, HAXOXAEHHWE B mpupojae. dusnmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
AJTIOMUHUS.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHnneneeBa, CTpOEHHE aTroMa, HAaXOXAeHHWe B mnpupoae. dusznueckue u
XUMHUUYECKUE CBOMCTRA xkene3a. OKcubl, ruipokcubl U conu xenesa (I1) u sxenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ oOpa3llaMd METAJIOB U CIUIABOB, WX (HU3UUYECKUMU
CBOMCTBAMH, M3Y4YEHHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJbllUsl W HATpUs C BOJOW (BO3MOXKHO MCIIOJIB30BAHUE BHUICOMATEPHUATIOB),
HCCJICIOBAHUE CBOMCTB XKECTKOM BOJIbI, IpoIlecca TOPEHUS Kejie3a B KUCIOPOJIe
(BO3MOXKHO  HCTOJIb30BAHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KauCCTBCHHBIX PEAKIMI HA MOHBI: MATHUs, KaIbIINsA, aTIOMUAHUS, IUHKA, skese3a (1)
u xenesza (Ill), menu (Il), HaGmomeHne M ommMcaHue IPOIECCOB OKpaIMBAHUS
IJJaMEHH MWOHAMU HATpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCClieI0BaHUE aM(OTEPHBIX CBOMCTB I'UAPOKCHUIA ATTFOMUHUS U
TUAPOKCHUIA IIMHKA, PEIICHUE SKCIEPUMEHTANIBHBIX 3a7a4 Mo Teme «Baxueime
METaJUTBl U KX COCTMHEHU.

XUMHA M OKPYKAOLIAS Cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM KHU3HM YEIOBEKA. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peaknuii B OwbiTy. [lepBas momMomib mpu
XHMHYECKUX 0KOTax U OTPaBJICHUSX.



XHUMHUYECKOE 3arps3HEHUE OKpYKarolehd cpenbl (MpenenapHas AOMyCTUMAs
KOHIIEHTpalus Bemects, aanee — [1JIK). Ponb xumuu B pelieHnn 3K0J0THYeCKUX
poOJieM.

Xumuueckuii IKCnepumMeHm:

u3ydyeHue o0pasloB MaTepuaioB (CTEKJIO, CIUIABbl METAJJIOB, MOJIMMEPHBIE
MaTepuabl).

Mescnpeomemmnbnie ceasu

Peanmnsanys MeXnpeIMETHBIX CBS3€d INpU W3YYEHHMM XMMHM B 9 Kiacce
OCYULIECTBJISIETCS. 4YEpe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK W TOHITHUH, SIBISIOIUXCS CUCTEMHBIMU JJI1 OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO1ue ecTecTBEHHO-HAYYHBIE TMOHATHSA: HAYYHBIH (PaKT, TMIIOTE3a, 3aKOH,
TEOpHsl, aHaM3, CHUHTE3, KIACCHU(PUKALMS, TEPUOJAUYHOCTh, HAOIIO/IEHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJENb, SBICHUE, IapPHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHUAIHI.

®dusznka: Marepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUI, U30TOIIbI,
PaaOAKTUBHOCTD, MOJIEKYJIa, ANEKTPUYECKUI 3apsn, IIPOBOJIHUKH,
HOJyIPOBOJHUKH, JAUDJICKTPUKH, (POTOJIEMEHT, BEIIECTBO, TEIO0, OOBEM,
arperaTHOe COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KPUCTAJUIMYECKAas
pemérka, CrulaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, CONHIIE.

buonorusi: ¢orocuHTes, npixaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yA00pEeHUs, MUKPO3JIEMEHTBI, MAKPO3JIEMEHThI, TMTATEIbHbIE BEILIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE MTOPO/IbI, TOJIE3HbIE
MCKOIaeMbI€, TOILJIMBO, BOJIHBIE PECYPCHI.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS TIPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHHUS MPOTpaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IMHCTBE Y4eOHOH H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULMOHHBIMA POCCUHUCKUMU
COILIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATHIMU B
oOIIECTBE TMpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMU 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX LEHHOCTHBIX OPHUEHTAIMA W
pacIIMpPEHUE OIBITA IESITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs] XMMHUYECKOM HAayKd B IKU3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOUM HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSAX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rPasKAaHCKOT0 BOCITUTAHMS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEKIMYHOCTHBIX
OTHOILICHUHN B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
M0JIE3HOM, Y4eOHOUCCIIEA0BATEIBCKOM, TBOPUECKOM U IPYTUX BUIAX ACSTEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JACSATEILHOCTH MPU BBITIOTHEHUU
y4eOHBIX, TMO3HABATEIbHBIX 3aJ/1ay, BBINOTHEHUH XHUMHYECKUX SKCIIEPUMEHTOB,
CO3/IJaHUU YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO ¥ B3aUMOIIOMOIIT!
B MPOILIECCE ATON y4eOHOM JesATeIbHOCTU, TOTOBHOCTU OLICHUBATH CBOE MOBEJCHUE
M MOCTYNKH CBOMX TOBAPHUIIEH C IMO3UIWH HPABCTBEHHBIX M MPABOBBIX HOPM C
YYETOM OCO3HAHMUS MTOCIEACTBUN IOCTYIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsS HAYKU U COCTABJISIOLIME
OCHOBY JIJII IOHUMAHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

MM03HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUM IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HaBaTeNbHOM, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYyJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4EeOHBIMM TEKCTaMH, CIPABOYHOU
JUTEPaTypor, JOCTYIHBIMH TEXHUYECKUMHU CpPEACTBaMH HWH(POPMAIIMOHHBIX
TEXHOJIOTHH;

WHTEpEC K OOYyYEeHHIO W TIO3HAHUWIO, J0003HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K €caMOOOpa3oBaHMIO, TPOEKTHOW U  HCCIEIOBATEIBCKOU



NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH W YPOBHS OOYyYECHHS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU MKW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIEACTBUN U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOMIOJICHUs] TMpaBuia 0€30MacHOCTH TIpU  OOpalleHuu ¢
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEPEC K MPAaKTHIECKOMY U3yUYeHHUI0 TIpodeccrii U Tpyaa pa3audHoro poja,
YBaKEHUE K TPYAY U pe3ysibTaTaM TPYJ0BOM AEATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUSI  MPEAMETHBIX 3HAaHWM 1O  XHMMHHM, OCO3HAHHBIA  BBIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUsT 00pa30BaHUs C YUETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpohecCUOHATBLHOM ASSTENHHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCHOHANIBHON CPEJIE;

6) 3K0JIOrNYecKOTro BOCIIMTAHUS

HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHHE K TPUPOJIE KaK HICTOUHUKY JKU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMS, IMOHMMAaHUE LEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GbU3NYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOIIOJICHUS
MpaBuUJ 0€30MacHOTO MOBEICHUSI PU padOTE C BEIIECTBAMU, a TAKXKE B CUTYalUsIX,
YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM M TMyTell HUX pelIeHUs MOCPEACTBOM METOAOB XUMUH,
AKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeAMETHBIX peE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MUPOBO33pEHHUS 00IIIEHAYYHBIC TTOHITHS (3aKOH, TEOPHs, TPUHITHUTI,
rurnore3a, (QakT, CHUCTEMa, TMPOIECC, DKCIEPUMEHT U JIPyroe.), KOTOpbIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUHBIX YYEOHBIX MpEeAMETax M IO3BOJISIOT Ha
OCHOBE 3HAHUW W3 ITUX MPEIMETOB (POPMHUPOBATH MPEACTABICHHUE O IEIOCTHOMN
HAay4YHOW KapTHHE MHUpa, U YHUBEpCAIbHbIC YueOHbIE NeCTBUS (ITO3HABATEIbHbIC,
KOMMYHUKATUBHBIC, PEryJISATHBHBIE), KOTOpblE 0OecneurnBatoT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JeATEIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3zoBble 1ornueckue aAefcTBu:

YMEHHUSI HCIMOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUH
3HAHUMW: PACKPBHIBATH CMBICI XUMUYECKUX MOHSATHUN (BBIACISTh UX XapaKTepHbIC



NIPU3HAKHU, YCTAHABJIMBATh B3aHMOCBS3b C JPYTMMHU MHOHSTHSMH), UCIOJIb30BATh
MOHATHS 1711 OOBSICHEHUS OTJIEIBHBIX (PAKTOB U ABJICHUM, BEIOUpPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKALMU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUYUHHO-CIICJACTBEHHBIE CBS3U MEXIY OOBEKTaMH HU3Yy4EHUS,
CTPOUTH JIOTUYECKHE pacCykACHUS (MHIAYKTUBHBIC, ACIYKTUBHBIC, 10 aHAJIOTUN),
JI€TIaTh BBIBOJIBI U 3AKIIOYCHHS;

yMEHUE TMPUMEHSTh B TIpollecCe IMO3HAHUA TOHATHS (NMPEAMETHBIE U
MeETaIpeIMETHBIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMHUH MOJCIbHBIC MPEICTABICHUS —
XUMHYECKUI 3HAaK (CHMBOJI JJIEMEHTAa), XUMHYecKas QopMmyja M ypaBHEHHE
XUMHUYECKON peaKIny — MpU PeIIeHUU Y4eOHO-TI03HABATENbHBIX 3a7a4, ¢ YUYETOM
TUX MOJEIBHBIX MPEJICTABICHUN BBIABISTH U XapaKT€PU30BaTh CYLIECTBEHHbBIE
MPU3HAKU W3YyYaeMbIX OOBEKTOB — XUMUYECKHUX BEIIECTB U XMMHUYECKUX PEaKLUM,
BBISBJISATH  OOIIME  3aKOHOMEPHOCTH, NPUYUMHHO-CIEICTBEHHbIE CBSI3U U
IIPOTUBOPEYMS B U3Y4AEMBIX IIPOLIECCAX U SIBICHUSAX.

ba3oBble uccienoBarejbcKue 1eMCTBUA:

YMEHHUE HCIIOIb30BaTh IMOCTABJICHHBIE BOIPOCHI B KA4ye€CTBE HHCTPYMEHTA
NO3HAHMsI, @ TAKXKE B KAUE€CTBE OCHOBBI U1 (HOPMUPOBAHMSI TUTIOTE3bI IO IPOBEPKE
IIPaBUIIBHOCTH BBICKA3bIBAEMBIX CY>KJICHU;

npuoOpeTeHne OmbiTa IO IUIAHUPOBAHUIO, OPraHU3alUd M IMPOBEICHUIO
YUYEHMUYECKMX JKCIIEPUMEHTOB, yMEHUE HaOmonaTh 3a XOAOM Ipoliecca,
CaMOCTOATENILHO MPOTHO3UPOBATh €0 Pe3yJbTar, (PopMyIHpoBaTh 000OLIEHUS U
BBIBOJIbI IO PE3yJIbTaTaM MPOBEAEHHOIO OMbITA, UCCIEOBAHUS, COCTABIATh OTUET
O MpoJIeTITaHHOM padoTe.

Pabora ¢ undpopmaunmeii:

yMEHUE BbIOMpATh, AHAIU3UPOBATH W HUHTEPHPETUPOBATH HHPOPMAIUIO
pa3IMuYHBIX BUIOB U (HOPM MPEACTABICHUS, MOTYYaeMYIO0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJIIpHasl ~ JUTepaTypa XUMHUYECKOTO COJEp)KaHUs, CIPABOYHBIE
nocobust, pecypcbl MHTepHeTa), KPUTUYECKH OLEHUBATh MPOTUBOPEUMBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;

YMEHHE MPUMEHATh Pa3IUUHbIe METOJbl U 3allpoChl MPU MOUCKE U OTOOpE
UHGOpPMAllMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBIIIOJHEHUS
y4eOHBIX U MO3HABATENIbHBIX 33/1a4 ONPENEIEHHOIO TUIIA, TPUOOPETEHHE OIbITA B
00JaCTH  MCHOJB30BaHUS ~ MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOT'O MUCIOJb30BAHUS PA3IMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMANbHYIO (DOpMY TIpeacTaBieHUs] HHPOpMaALUU U
WUTIOCTPUPOBATh pEIIAEMbIe 3aJa4d  HECJIOKHBIMU CXEMaMH, JHharpaMmmamu,
npyrumu popmamu rpaduKi ¥ KX KOMOMHAIUSAMY;

YMEHUE UCIOJIb30BaTh W AaHAJU3UpOBaTh B IIpollecce Y4YeOHOW U
UCCIIEIOBATENLCKON N1eATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHHE OKPYXKAIOIIEH MPUPOIHOU
Cpelbl.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe AeHCTBUS:



YMEHHS 33]1aBaTh BOMPOCHI (B XO€ TUayiora v (Uian) TUCKYCCUH) MO CYIIECTBY
oOcyx/aemMol TeMbl, (OpMyIUpOBaTH CBOM MPEUIOKEHUS OTHOCUTEIHHO
BBITIOJTHEHUS MPEIJIOKEHHOM 3a/1a4u;

YMEHHSI  MPEACTABISATH  IOJYYEHHBIE  pE3yJIbTaThl  I[MO3HABATEIBHOU
JEATEIBHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTaX; JelaTh MPE3CHTALUIO
pe3yIbTaTOB BBHIMOJHEHHUS] XUMHUYECKOTO JKCIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
1abopaTopHOI pabOTHI MO UCCIIEJOBAHUIO CBOMCTB BEILIECTB, YUE€OHOTO MTPOEKTA);

YMEHUsI Y4EeOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
NO3HABATEJIbHOM W MCCIEIOBAaTEIbCKOM  JACATENBHOCTH NpPU  pPELIEHUU
BO3HHMKAIOIIMX NpOoOJIEM Ha OCHOBE Y4Y€Ta OOIIMX HHTEPECOB M COIJIACOBAHMS
no3unuid (00CyXaeHusl, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBI», KOOPAHMHAIIHS
COBMECTHBIX JEHUCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOThI U ApyTHE).

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEC Y4eOHbIEe 1eHCTBHS:

YMEHHE CaMOCTOSITEJIbHO ONPEACNISATh LEIU JEATEIIbHOCTH, IUIAHUPOBATh,
OCYHIECTBIISATh, KOHTPOJIUPOBATh M TMPU HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO
JesTeIbHOCTD, BBIOUpaTh Harbosee 3pheKTUBHBIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENbHBIX 33J1a4, CaMOCTOATEIIBHO COCTAaBJIATh WA KOPPEKTUPOBATH
[IPEIUIOKEHHBIM QITOPUTM JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJIYYCHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIMIX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIU, YMEHHE
UCITI0JIB30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIAraéMbl€ B YCIOBUU 33JIaHUN.

HNPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX PE3YNbTATOB IO OCBOCHUIO 00s3aTEIBHOrO
CoJlep>KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYUYarONIMMHUCS HAy4HbIC 3HAHUS, YMEHHUS U CIIOCOOBI
JIeWcTBUM, crnermuduuecKkue g IPEAMETHONH 0o01acTh  «XHUMHUS», BB
JNEATEIBHOCTH 1O  MOJYYEHHID HOBOIO  3HAHUS, €ro HWHTEpIpEeTaluH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaITUsIX.

K konIty oOyuenus B 8 kjiacce npeaMeTHbIC pe3yIbTaThl HA 0a30BOM YpOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
. pacKpbIBaTh CMBICIT OCHOBHBIX XHUMHUYECKUX MOHSITUN: aTOM, MOJIEKYJIa,
XUMHUYECKUH 3JIEMEHT, POCTOE BEILECTBO, CJI0KHOE BEIIECTBO, CMECH (OTHOPOIHAS
Y HEOJAHOPO/HAs ), BAJICHTHOCTh, OTHOCUTENIbHASI aTOMHAs U MOJIEKYJIsipHasi Macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJIIpHAs Macca, MaccoBas J0JII XUMHUYECKOTO
AJIIEMEHTa B COEJIMHEHUU, MOJISIPHBIA OOBEM, OKCHJ, KUCJIOTA, OCHOBAaHHUE, COJb,
AIEKTPOOTPUILIATEIBHOCTh,  CTETEHb  OKHUCJICHHUS, XUMHUYECKas  peakius,
KJaccu(ukanums peakiuil: peakiy COeAUHEHUS, PEaKlUU pas3sioKeHHs, peakuuu
3aMEIlEeHUs], PEaKMu OOMEHa, 3K30- U JHAOTEPMHUYECKHE PEaKIMH, TEMI0BOU
b deKT peakiuu, SAPO aToMma, dIEKTPOHHBIM CIOW aroma, aTOMHas OpOUTab,
paauyc atoMa, XMMUYECKasi CBS3b, MOJISIPHAS M HEMOJIPHAs KOBAJEHTHAas CBS3b,
WOHHAs CBSI3b, HOH, KAaTUOH, AaHUOH, pacTBOpP, MaccoBasi JOJi1 BEIIECTBa
(IpolLieHTHAs! KOHIIEHTPAIs) B PACTBOPE;



o HIUIIOCTPUPOBATL  B3aMMOCBA3b OCHOBHBIX XHMMHWYCCKHX MOHATHUH U
MMPUMCHATD OTH ITOHATHA IIPU OIIMCAHNUU BCIICCTB U UX HpCBpaHleHHfI;

. UCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJIsl COCTaBlIeHUs (hOPMYJI BEIlIECTB
Y YPAaBHEHHUUN XUMUYECKUX PEaKIUM;
. OMpeeNsaTh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OWHApPHBIX COCIMHEHMSIX,

CTENIEHb OKHUCIICHHUS DJEMEHTOB B OWHAPHBIX COEIUHEHUSX, MPUHAIICHKHOCTD
BEIIECTB K OMNpPEACIEHHOMY KJIacCy COeAMHEHUM 1o GopmyiiaMm, BUJI XUMUYECKON
CBSI3M (KOBAJICHTHAs! U HOHHAsA) B HEOPTaHWYECKUX COCIMHEHHUSIX;

. packpeiBath cMbici [lepmogmueckoro 3akona J[. M. Menngeneena:
JEMOHCTPUPOBATh MOHUMAHHE IEPUOINYECKON 3aBUCUMOCTH CBOMCTB XUMHYECKHUX
AJIIEMEHTOB OT MX MOJIOKEeHUs B lleproanyeckoil cucteme, 3aKOHOB COXPAaHEHHS
Macchl BEIIECTB, MOCTOSHCTBA COCTAaBa, ATOMHO-MOJIEKYJIIPDHOTO YYEHUs, 3aKOHA
ABorapo;

. ONHUCHIBATh U XapakTepus3oBaTth TaOauuHyro Qopmy Ilepuonnueckoit
CUCTEMbI XMMHUYECKHX 3JIEMEHTOB: pa3inyaTh MOHATUS «TJaBHas moArpymnmna (A-
rpynmna)» u «mobounas noxarpynmna (b-rpymma)», maneie u OoJbIIUE TEPUOIBI,
COOTHOCUTH 0003HaUEHUs1, KOTOphIe UMet0TCs B Tabmuie «llepuonnyeckas cucrema
xumudeckux anemeHToB JI. M. MeHaeneeBa» ¢ 4YMCIOBBIMH XapaKTEPUCTUKaAMU
CTPOEHMSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsj sapa, oOIlee YHCIIOo
3JIEKTPOHOB U PACIIPEIEIEHUE UX M0 AIEKTPOHHBIM CIIOSIM);

. KJIACCU(PUIIMPOBATh XMUMHYECKUE DJIEMEHThl, HEOPraHMYECKUE BEIIECTBA,
XUMUYECKUE PEaKLMHU (110 YUCIIy U COCTaBY YYaCTBYIOLIUX B PEAKLUU BEIIECTB, 110
TeroBoMy 3P DeKTy);

. XapaKTepHu30BaTh (OMUCHIBaTh) OOLIME XWUMHUYECKHE CBOICTBA BEIECTB
pa3NUYHBIX KJACCOB, MOJATBEPXkAasl ONHUCAHUE MpPUMEpPaMU MOJIEKYJSPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUECKUX PEAKIINM;

. IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX Kauy€CTBEHHOI'O
COCTaBa, BO3MOYKHOCTH NPOTEKAHHMSI XUMHUYECKHX MPEBPAILECHUNA B Pa3IU4HBIX
YCIIOBHSIX;

. BBIYHCIIATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BEILECTB,
MacCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTa MO (QopMyjie COEAMHEHHUS, MACCOBYIO
JIOJIF0 BEILIECTBA B PAcTBOPE, IMPOBOJAUTH PACUETHI 110 YPABHEHHIO XWMHUYECKON
peakuuy;

. OPUMEHSTH OCHOBHBIE ONEPALIMH MBICTUTENBHOU NEATETbHOCTH — aHAIIU3 U
CUHTE3, CpaBHEHHUE, 0000IIeHNE, CUCTeMaTU3aIuI0, KiIacCU(UKAIUIO, BhISIBICHUE
MPUYUHHO-CJIEICTBEHHBIX CBSA3€H — AJI1 U3YUEHUsI CBOMCTB BELIECTB U XUMHUYECKHUX
peakiMii, eCTeCTBEHHO-HAYYHbIE METOJIbl MO3HAHUSA — HaOJI0JIeHUEe, U3MEPEHHE,
MOJICJIUPOBAHUE, IKCIIEPUMEHT (PEabHbIN U MBICJICHHBIN);

. CJIeI0BaTh MpaBuiaM MOJIb30BAHUSI XUMUYECKON MOCYAOU U J1a0OpaTOPHBIM
00OpyIOBaHUEM, a TaK)Ke MpaBuiIaM oOpallleHusl C BEIIECTBAMHU B COOTBETCTBHH C
UHCTPYKIHUSAMU IO BBIMOJHEHUIO JIAOOPATOPHBIX XHMUYECKUX OIBITOB 10
MOJIyYEHUI0O U COOMpPaHUIO Ta3000pa3HbIX BEIIECTB (BOIOPOAA M KHUCIOPOIA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEIEIEHHON MacCOBOM JOJIEW PaCTBOPEHHOTO



BCI[ECTBA, IUIAHWPOBATH M TMPOBOAWTH XUMHUYECKHE OKCICPUMEHTHI  TI0
pacno3HaBaHUIO PaCTBOPOB IIEJI0UEH U KUCIIOT C MOMOIIBIO0 HHAMKATOPOB (JIAKMYC,
dbeHondTaneuH, METHIIOPAHXK U JPYTrue).

K koHIy 00yueHus B 9 kj1acce npeIMETHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
. PACKpBIBATh CMBICII OCHOBHBIX XUMUYECKHUX MOHATHI: XUMUUECKHI 2JIEMEHT,
aToOM, MOJIEKYyJia, MOH, KaTHOH, aHMOH, MPOCTOE BEILECTBO, CIO0KHOE BEIECTBO,
BaJICHTHOCTh, DJICKTPOOTPHUIIATEIILHOCTh, CTEIICHh OKHUCJICHHS, XHMHYECKas
peaxius, XMuMU4ecKas CBsI3b, TEIUIOBOM 3(PPEKT peakinu, MoJb, MOJISIPHBIN 00BEM,
pacTBOp, OJJIEKTPOJUTHI, HEAJIEKTPOJIUTHI, DJICKTPOIUTUYECKAs TUCCOLMAINS,
peaKuu HOHHOTO OOMEHa, KaTalu3aTrop, XMMHUECKOE paBHOBECUE, OOpaTUMBbIEC U
HEoOpaTUMBbIe peaxiuu, OKHUCJIUTEIIEHO-BOCCTAHOBUTEIHHBIC peakiuu,
OKHCIIUTENb, BOCCTAHOBUTENb, OKHCICHHE U BOCCTAHOBJICHUE, AaJJIOTPOMUS,
aM(pOTEpPHOCTh, XUMHUYECKas CBs3b (KOBAJICHTHAs, HOHHAs, METAJUTMYECKas),
KpUCTaJUIMUECKasi PeméTka, KOppo3usi METaIOB, CIIaBbl, CKOPOCTh XUMHUUYECKOU
peakiuu, npeaenbHo gomyctumas konuentpanus [1/1K Bemectna;
. WUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX ~XHMHUYECKUX TOHATUA U
MPUMEHSTH ATH MOHATHSI IPY OMUCAHUU BEIIECTB U UX MPEBPAIICHHU;
. UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJIsl COCTaBlieHUs (OpMYIT BEIIECTB
Y YPAaBHEHHUM XUMUYECKUX PEaKIUM;
. OTIPEIENATh BAJICHTHOCTh W CTEIICHb OKUCIICHHUS XUMUYCCKUX JJIEMEHTOB B
COCMHEHHSIX Pa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEHIECTB K ONpPeACIEHHOMY
KJIacCy COeMHEHU 1Mo opMysiam, BUJ XUMUYECKON CBSI3U (KOBAJICHTHAsI, HIOHHAs,
MeTaJUThJecKasi) B HCOPTaHMYECCKUX COCAMHCHMSIX, 3apsj] HOHA M0 XUMHUYECKOUN
dbopmyIie, XapakTep Cpe/Ibl B BOJIHBIX paCTBOpaX HEOPTaHUIECKUX COCTMHCHHM, THI
KPUCTAJUTMYECKON PEIIETKH KOHKPETHOTO BEIIECTRA,;
. packpbiBaTh cMbIca Ilepumoguueckoro 3akoHa JI. WM. MenaeneeBa u
JIEMOHCTPUPOBATh €r0 TMOHUMAHKE: OMUCHIBATH M XapaKTEepPU30BaTh TAOIUYHYIO
dbopmy Ilepuoguyeckoil CUCTEMbl XUMUYECKUX DJIEMEHTOB: Pa3iMyaTh MOHATHUS
«riaBHas noArpynna (A-rpyrmma)» u «mnobounas noarpymnma (b-rpynna)y», mansie u
OOJBIIME  TEPUOJIbI, COOTHOCUTh O0O3HAYEHHUS, KOTOpbIE HMMEIOTCA B
MEePUOIMYECKON TaONHIe, C YUCIOBBIMH XAPAaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB U 3apsAn siApa, oOlee YHUciIo SJIEKTPOHOB U
pacrpe/iesieHue UX 1Mo JIEKTPOHHBIM CJIOSIM), 0OBSICHATH O0IHME 3aKOHOMEPHOCTH B
W3MCHCHUH CBOMCTB 3JICMEHTOB M MX COCIMHCHHUN B MPEACIIax MaJIbIX MIEPUOJO0B U
TJIABHBIX TIOJITPYII C YYETOM CTPOCHUS UX aTOMOB;
. KJIacCU(UIIMPOBATh XUMHUYCCKHE JJIEMCHTHI, HEOPTAaHMUYECKHE BEIECTBA,
XUMUYECKHE PeaKIny (110 YUCITY U COCTaBY YYaCTBYIONIUX B PEAKIIUU BEIIECTB, 11O
TEeIIOBOMY J(QeKTy, MO0 M3MEHEHUIO CTEMEeHEW OKUCICHUS XUMHUYECKHUX
AJIEMEHTOB);
. XapaKTepu30BaTh (OMUCHIBATH) OOIME U CHeNU(PUUIECKHEe XUMHUYECKHE
CBOMCTBA TPOCTHIX M CIIOKHBIX BEIIECTB, MOATBEPKJas OMUCAHUE MPUMEPAMHU
MOJIEKYJIIPHBIX U MOHHBIX YPABHEHUI COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIINN;



. COCTaBJIATh YPABHEHUS AJEKTPOIUTUYECKON JUCCOLUAIIMU KUCIIOT, IIeJI0Yeit
W COJICH, TIOJIHBIE W COKpallEHHbIE YpaBHCHHUS pEaKIMi HOHHOTO OOMeHa,
YpPaBHEHUSI PEAKLHM, TMOATBEPKAAIOIMIMX CYIIECTBOBAHUE T€HETUYECKOW CBSI3U
MEX1y BEIIECTBAMM Pa3JIMYHBIX KJIACCOB;

. PacKpbhIBaTh  CYLIHOCTh  OKHUCJIWTEIbHO-BOCCTAHOBUTEBHBIX  PEaKIIUM
MIOCPEJACTBOM COCTABJICHUSI DJICKTPOHHOTO OaJlaHCca 3TUX PeaKInii;

. MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH MPOTEKAHUS XUMHYECKUX MPEBPAICHUNA B Pa3IUYHBIX YCIOBUSX;

. BBIYUCIISATH OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MaccChl BEIIECTB,
MacCOBYIO JIOJI0 XHUMHYECKOTO 3JIeMEHTa 1o (OpMyJie COCIUHEHUS, MACCOBYIO
JIOJII0 BEILECTBA B PACTBOpPE, MPOBOAUTH PACUYEThI MO YPABHEHUIO XUMHUYECKOU
peakuu;

. co0JiroAaTh MpaBuia MOJIH30BAHUSI XUMHUECKON MOCYA0M U J1a00paTOpHBIM
o0opyioBaHUEM, a Tak)Ke IpaBHia OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHH C
HHCTPYKIMSAMU TIO BBITIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKHUX OIBITOB 10
MOJTYYEHHUIO U COOMPAHUIO Ta3000pa3HbBIX BEIIECTB (aMMHaKa U yIieKUCIIOro Tra3a);
. MPOBOJIUTh PEAKIIUM, TTOATBEPKAAIOIINE KAUECTBEHHBIM COCTAB PAa3IUYHBIX
BEILIECTB: PACIIO3HABATh OMBITHBIM MYTEM XJIOPHA-, OpOMHUJI-, HOAUI-, KapOOHAT-,
dbocdar-, cwmmkar-, cynbbhar-, THIAPOKCUI-UOHBI, KaTHOHBI aMMOHHUS U HOHBI
M3YyYEHHBIX METAJIOB, IPUCYTCTBYIOIIME B BOJHBIX PAacTBOpPAaX HEOPTraHUYECKHUX
BEIIIECTB;

. MIPUMEHSTh OCHOBHBIE OINEpalliid MBICIUTEIBHON NESITEIbHOCTH — aHAJU3 U
CHUHTE3, CpaBHEHHE, O0O0OOIIEHNEe, CHUCTEMATU3allMI0, BBISIBICHUE MPUUYUHHO-
CJIE€JICTBEHHBIX CBS3€U — JJISI U3yYEHHUsI CBOMCTB BENIECTB U XUMHYECKUX PEAKIINM,
€CTECTBEHHO-HAyYHbICE METOJbI  TO3HAHWS — HaAONIOZIeHHWEe, HW3MEpEeHue,
MOJICTUPOBAHUE, IKCTIEPUMEHT (peaIbHBIN U MBICTICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Ne HaumeHoBaHuUe pa3iesioB H KOHTI:)(:;T;T,:BO qaco}i’[paRanecxne JyiekTpoHHbIE (IU(PPOBBIE)
n/n TeM MPOrpaMMBbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoTshI
Pa3nea 1. IllepBoHayaibHble XUHMHYECKHE MOHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 2 bu6mmoreka [IOK
MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YeloBeKa
12 BelectBa 1 XuMHueCcKue 16 1 bu6mmoreka [IOK
peakuuu https://m.edso0.ru/7f41837¢
Uroro no pazneny 21
Paznes 2. Baskneiilme npeAcTaBUTE M HEOPraHUYECKUX BellecTB
21 Boznyx. Kucnopog. [lonstue 6 bubnnorexka [HOK
00 okcuaax https://m.edsoo.ru/7f41837c
29 Bognopon.Ilonsrue o 8 1 bubnuoreka [IOK
KHUCIIOTAaX U COJISIX https://m.edso0.ru/7f41837c
23 Bopna. Pacteopsl. [lonstue 5 1 1 bu6mmorexa [IOK
00 OCHOBaHUSX https://m.edsoo.ru/7f41837c
2.4 Sﬁf&i‘i’ﬁié‘fﬁf’l 11 1 1 bubmiorexa HOK
JO—— https://m.edso0.ru/7f41837c
Hroro o pazueny 30

Paspnen 3. llepnonnueckuii 3axkoH u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

3.1

XumMuueckasi cBA3b. OKHCINTENbLHO-BOCCTAHOBUTEIbHbIE p€aKkuuu

Ilepuonnueckuii 3aK0H U
[Tepuoanueckas cuctema

XAMHYECKHUX 3JIEMEHTOB /. 7
U. Menneneesa. Ctpoenue

aroma

bubmuoreka [JOK
https://m.edsoo0.ru/7f41837¢c



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

XuMuueckas CBSI3b.

39 OKHCIMTENILHO-
BOCCTaHOBUTEJIbHBIE
peaxkiuu

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB
[10 ITPOT'PAMME

10

17

68

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c



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

9 KUIACC

Kosau4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudgposbie)
Ne i/ nporpamMMbi Beero KOﬁHTpOJ‘IbHLIe Hpgucnmecxne 06pA30BATEIBHBIE
padoThI padoThI pecypesi
Pa3nea 1. BemecTBo H XMMH4YecKHe peaKkIuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHU 5 1 bubnnorexa [JOK
) OCHOBHBIX pa3JeloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 5 bubmmoreka [JOK
' peakiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEaKIMU B pacTBOpax https://m.edso00.ru/7f41a636
Wroro mo pazneny 18
Pa3nen 2. HemeTa/uibl M UX cOeIMHEHUSI
21 OO0mias XxapakTepUCTUKa XUMHUECKUX 4 1 bubnmnorexa [JOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
12| e ; B 10K
' PYIIIBL. L¢P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
bubnmorexa LIOK
2.3 aneMeHToB VA-rpynnsl. A30T, pocdop u ux 8 1 https://m.edsoo.ru/7f41a636
COEIMHEHUS
2o | o o ; : , B oK
' . PYIIEL poa https://m.edsoo.ru/7f41a636
KPEMHHM U UX COETUHEHUS
Hroro o pazueny 26
Pa3zgea 3. Metasuiibl M1 MX COeIMHEHMS
. bubnuotexa [JOK
3.1 OO01Me CBOMCTBA METAJIIOB 4 https://m.edso0.ru/7f412636
3.2 Baxkneiine MeTaIbl 1 UX COSTUHCHUS 17 1 2 Bubmorexa LOK

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



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

Hroro no pazneny

21

Pa3zgen 4. Xumus 1 ok

yKawias cpeaa

4.1 BemectBa 1 MaTepuaisl B )KU3HU YEJIOBEKA 3

Hroro no pazneny

3

OBILIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 68

bub6numoreka [IOK
https://m.edsoo.ru/7f41a636



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

IHOYPOYHOE IIVTAHUPOBAHUE

8 KUIIACC
Koau4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
u/n Tema ypoka Beero KOﬁHTpOJIbeIe HpﬁaKaneCKne w3ydenus 0GpazoBaTeNbHbIE
padoThI padoThI pecypceb
1 [Ipeamer xumun. Posb xumuu B 1 bubnuoreka [IOK
) JKA3HU 4ejioBeka. Tesa 1 BelmecTBa https://m.edsoo.ru/ff0d210c
2 [ToHsTHE O METOIaX MO3HAHUS B 1 bubnunoreka LIOK
" XuMHH https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padora Ne 1 «IIpaBuna
3 paboThl B 1a00paTOpUU U MPUEMBI 1 bubmmoreka [JOK
" oOparieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEM
4 YucTele BemecTBa U cMecH. CIIocoOBI 1 bu6mmoteka IIOK
’ pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
IT 02
5 «52:‘3”;11‘1;:;: ;éhr/l):g;; EZIJ{\S puMepe 1 bubmmorexa LHOK
' ! . PHMEP https://m.edsoo.ru/ff0d28c8
OUYMCTKH MTOBAPEHHOM COJIN)»
bubnmorexa LIOK
6. | AToMEI 1 MOTEKYIEL 1 https://m.edsoo.ru/ff0d2a6¢
7 XuMHYecKre dIIEMEHTBI. 3HAKU 1 bubnunorexa LIOK
" (CMMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIIOXKHBIE BEIIECTBA 1 Bubmuorexa LIOK
’ https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 Bubmorexa LTOK
' https://m.edsoo.ru/ff0d2d50
1o] oo e e | Busorsa 101
| PMYJIa. https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYCCKHX JIEMCHTOB



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

11 OtHOcHTENbHASA aTOMHAs Macca. bubnuorexa [JOK
" OTHOCHUTEIbHAs MOJICKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10511 XMMUYECKOTO bubmuorexa [IOK
" 3JeMeHTa B COCIUHEHUN https://m.edsoo.ru/ff0d350c
13 KomnunuectBo BemecTtBa. MoJb. bubnunorexa LIOK
" MossgpHas macca https://m.edsoo.ru/ff0d5230
14 ®@U3NYECKUE U XUMHUYECKUE SIBJICHUS. bubmuorexa [{OK
" XuMuueckas peakius https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKku U ycii0BHUS IPOTEKAHUSA bubnnorexa [JOK
" XHUMHYECKHX PEAKLUMA https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BELIECTB. bubmmoreka [JOK
" XHMMHMYECKHE YPABHECHHUS https://m.edsoo.ru/ff0d3b88
B
17| o o, s B morea 10K
| = yp N https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEaKIui
B
1g| Eormcnems o, s Bumorea 10K
| = yp N https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEaKIui
Knaccndukamms XuMudecKux
19 peaKuI/H(“f (COCH,HI/IHGHI/I}I PasnoXeHHs bubmoreia HOK
' ’ > https://m.edsoo.ru/ff0d3f34
3aMenIeHus, 0OMeHa)
M. B. — Y4EHBIN-
20. om fo:rioi(;(;mz%ogq ZII{{I;ZIH bubnmorexa LIOK
| 1 AT . https://m.edsoo.ru/ff0d40c4
CHCTEMAaTU3alMs 3HaHUH
21 KonTtponpHas padora Nel mo teme but6mmoreka [IOK
" «BemecTBa u XUMUYECKUE PEAKIIN» https://m.edsoo.ru/ff0d4290
Bos — cmMech razos. Cocrta
22. BO3 nya KI/II(\:/IJ'IO IDor —BaJIeM;H’]; u bubmaorexa LIOK
' Ayxa. PO https://m.edsoo.ru/ff0d448e
npocToe BemecTBo. O30H
dusnvecKue U XUMUYECKUE CBOMCTBA Bu6motexa LIOK
23. xucnopoaa (peakiuu OKHCIICHHS,

ropenue). [lorstue 06 okcuaax

https://m.edsoo.ru/ff0d4614



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614

24,

CriocoOb!I moTydeH s KHCI0poa B
71a00paTOPUU U TPOMBIIUICHHOCTH.
[TpumeHeHne Kuciopoaa

bubnunoreka LIOK
https://m.edsoo.ru/ff0d497a

25,

26,

217,

TennoBoii 3pPeKT XMMUIECKOI
peaKIuu, OHSATUE O
TEPMOXUMHUYECKOM YPaBHEHHH, IK30-
U DHJIOTEPMUYCCKUX PEAKITUIX

TormBo (HedTh, yroib 1 METaH).
3arpsi3HEHUE BO3]lyXa, CIOCOOBI €ro
IPEOTBPALICHHS

[TpakTudeckas padora Ne 3 o Teme
«[lomyuenue u cobupanue
KHCJIOPO/Ia, U3yYCHHE eTO CBOMCTBY

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d4790

bubnunoreka LIOK
https://m.edsoo.ru/ff0d4c4a

bubnunoreka LIOK
https://m.edsoo.ru/ff0d4ae2

28 Bonopon — anemeHT u nipocroe Bbu6mmoteka [JOK
" BenlecTBo. HaxoxaeHnue B mpupoie https://m.edsoo.ru/ff0d4dd0
29 du3nyeckrue U XUMAYECKHE CBOMCTBA bu6nmorexa LIOK
" Boxopoxa. [Ipumenenue Bogopoa https://m.edsoo.ru/ff0d4ddo
bu6nmorexa LIOK
30. TMomsie o KkHCTOTAX 1 COMIX https://m.edSO(])_.[ru/ff0d50d2
Crioco0bI MoTy4eHust BOAOPO/Ia B bubnmnorexa [JOK

31,

nabopaTtopuu

https://m.edsoo.ru/ff0d4dd0

32,

[Tpaktuyeckas padora Ne 4 o Teme
«[lomyuenue u cobupanue BoJ10poJa,
U3YYEHHUE €TI0 CBOWCTB)

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4f42

33,

34,

35,

MomnsipHblii 00BEM ra30B. 3aKOH
ABoraapo

Brruucienus o0b€Ma, KOJIHYECTBA
BEIIECTBA ra3a Mo ero u3BECTHOMY
KOJIMYECTBY BEIIECTBA WJIH 00BEMY

Brrunciaenus 00EMOB ra3oB IO

YPaBHEHHUIO pEaKLUU Ha OCHOBE
3aKOHa 00BEMHBIX OTHOLLICHUH I'a30B

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d542e

but6mmoreka [IOK
https://m.edsoo.ru/ff0d55a0

but6mmoreka [IOK
https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708

36.

37,

duznyeckre U XUMHUYECKIE CBOMCTBA
BOJBI

CocraB ocnoBanuii. [Tousarue 00
WHIUKATOpax

bubnunoreka LIOK
https://m.edsoo.ru/ff0d587a

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d59e2

38,

39.

Bona xak pacTBopHUTEIb.
HaCBIH_[eHHBIe 1 HCHACBhIIICHHBIC
pacTBOpbl. MaccoBast 10711 BellecTBa
B pacTBOpe

[TpakTudeckas padora Ne 5 o Teme
«[IpuroroBieHue pacTBOPOB C
OIpeIeNEHHON MaCCOBOU J10JIEH
PAcTBOPEHHOIO BEILIECTBA»

bub6numoreka [IOK
https://m.edsoo.ru/ff0d5b40

bubnunoreka LIOK
https://m.edsoo.ru/ff0d5eba

40.

41.

Kontponbnas paborta Ne2 o teme
«Kucnopoa. Bogopoxn. Boga»

Oxkcupsl: cocTaB, KiaccupuKaIus,
HOMCHKJIATypa

[TomydyeHue 1 XUMHYECKHUE CBOMCTBA

bubnuoreka [{OK
https://m.edsoo.ru/ff0d6342

bu6mmoteka IIOK
https://m.edsoo.ru/ff0d664e

bu6mmoteka IIOK

42. gﬁ&gﬁ;ﬁﬁ;ﬁigﬁ;ﬁi " https://m.edsoo.ru/ff0d664e
43, OcHoBaHUs: COCTaB, KJIaCCU(PUKAIIHS, bu6nmorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
44. HonyquI/Ive U XMMUYECKHE CBOMCTBA bubmmnoreka HOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
45, Kucnotsr: cocraB, kitaccudukanms, but6mmorekxa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
[ToryueHue u XuMHUYECKHE CBOKMCTBA bubmuorexa [IOK

46.

KHUCJIOT

https://m.edsoo.ru/ffOdfee2

47.

Conu (cpenHue): HOMEHKIIATYpA,
CHOCO6I)I HOJ'Iy’—IeHI/ISI, XUMHUYCCKHUC
CBOMCTBA

but6mmorekxa [IOK
https://m.edsoo0.ru/00ad9474

48.

[IpaxTuueckas padora Ne 6. Pemenue
9KCIIEPUMEHTAIBHBIX 33]1a4 110 TEMe

but6mmoreka [IOK
https://m.edsoo.ru/00ad9b7c
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«OCHOBHBIE KJIACChl HEOPTaHUYECKUX
COEIUHEHUI»

I'enernueckas CBA3b MEXKIY

49, kmaccamMu HEOPraHUYECKUX Bubmiorexa LIOK
) N P https://m.edsoo.ru/00ad9a50
COE€UHEHU I
50 O06o001IeHre U CUCTEMaTH3alUs bubmuorexa [{OK
' 3HaHUH https://m.edsoo.ru/00ad9ch2
KoutponsHaasa padora Ne3 o teme
51 "OCH(I))BHI)IG Knra)lccm HEOPTaHMYECKUX Bubmorexa HOK
| o p https://m.edsoo.ru/00ad9ela
COEIUHEHUH
[IepBBIe MONBITKH KiIaCCU(PUKALIUN
52 xnﬁnqecxux 3JIEMEHTOB I(PIOHSII;I/IG 0 Bubmiorexa LIOK
' ’ https://m.edsoo.ru/00ad9ffa
rpynmnax CXoJHbIX 3JIEMEHTOB
Ilepronnueckuii 3aKOH 1
53 Ilepnonnueckas cucrema bubmmnoreka HOK
" xumu4eckux dneMeHToB Jl. W. https://m.edsoo.ru/00ada52c
Menpaeneena
54. Tlepuoabl, TpymImbl, MOATPYIIBI Bubmmorexa HOK
' PUOJIBL, TPYIIBL, HOATPYI https://m.edsoo.ru/00ada52¢
55 Crpoenue atomoB. COCTaB aTOMHBIX bubnmnorexa [JOK
" sanaep. M3oTonbl https://m.edsoo.ru/00ada342
CTpoeHHne DIEKTPOHHBIX 000JI0UEK
56 aT(f)MOB SHGMGHTI(;B [lepuonnueckoit bubsmorexa LIOK
' p https://m.edsoo.ru/00ada6bc
cucteMmsl J. 1. MeHnaeneeBa
XapakTepucTuka XUMHYECKOTO
57 3JIEMEHTA TI0 €T0 MOJIOKCHHUIO B bubmuoreka [{OK
" Ilepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenwne [lepuoamieckoro 3akoHa
5g, AUl PasBUTHs HAYKH U IIPAKTHUKH. . bu6muoreka [JOK

N. MenneneeB — y4€HbIN, Me1aror u
Ipax JaHUH

https://m.edsoo.ru/00ada96e
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59 DIIEKTPOOTPULIATEIBHOCTh aTOMOB 1 bubmmoreka [JOK
' XMMMYECKHUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnunorexa LIOK
60. MHonnas xuvmrecias caas 1 https://m.edsoo.ru/00adac34
61 KoBasieHTHas nonsipHas XuMU4ecKas 1 bubmmoreka [JOK
' CBA3b https://m.edsoo.ru/00adaab8
62 KoBanentnas HenomnsipHas 1 bubnmnoreka HOK
| XMMHYECKas CBA3b https://m.edsoo.ru/00adaab9
bubnuoreka [{OK
63, Crenen oxucnenus 1 https://m.edsoo.ru/00adae28
64 OKHCITUTEIIbHO-BOCCTAHOBUTEIIBHBIC 1 bubmuoreka [{OK
' peakuuun https://m.edso0.ru/00adb076
65 OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE 1 bubmmoreka [JOK
' peakuuu https://m.edsoo.ru/00adb076
bu6mmoteka IIOK
66. OxucauTenu u BOCCTAHOBUTENN 1 https://m.edsoo.ru/00adb076
bubnunorexa LIOK
67. OKuCINTENN U BOCCTAHOBHUTEIH 1 https://m.edsoo.ru/00adb076
KonTponbHnas padora Ne4 o teme
68. «Crpoenue atoma. Xumudeckas 1 BH6J?HOTeKa HOK
https://m.edsoo.ru/00adb486
CBSI3b)»
OBHIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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9 KUIACC

KosaunuyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka
n/n yp Bcero KO;TPO']U’ HbIE HpﬁaKanecRue u3yyeHusi oOpasoBaTejibHbIE
padoThbI padoThbI pecypes
Ilepnonnueckuii 3aK0H.
1 [Tepuoanueckas cucrema 1 bubnunoreka LIOK
' XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/00adb59
Menneneesa
3aKOHOMEPHOCTH B U3MCHCHUH
2. CBOMCTB XMMHYCCKUX 3JICMECHTOB 1 BH@HOTeKa HOK
HepBHX TPEX TIEPHOOR https://m.edsoo.ru/00adb6b6
3 Knaccudukanus u HoMeHKIaTypa 1 bubnunoreka LIOK
' HEOPraHUYECKHUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buinl XMUMHY€ECKOU CBSA3U U THIIEI 1 bubmmoteka IIOK
' KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
5 «[ToBTOpEHue u yrnybaeHue 1 1
' 3HAaHWI OCHOBHBIX Pa3/elioB Kypca
8 ximacca»
5 Knaccugukanus Xxummuaeckux 1 bubmmnoreka HOK
' pEeaKuuii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbch0
[TonsATHE O CKOPOCTH XUMHUYECKOM
bubmmoTtex K
7. peakuuu. [loHsTHE O TOMOT€HHBIX U 1 6? orexa L{O
FeTEpOrCHHBIX PeaKIITX https://m.edsoo.ru/00adbe9a
ITonsATHE O XUMHYECKOM
paBHOBecuH. DAKTOPHI, BIUAIONINE
8. Ha CKOPOCTh XUMUYECKOU PEAKITHH 1 Bubmiorexa LIOK

1 TIOJIO)KEHUE XUMHUYECKOTO
paBHOBECHSI

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC

bubnunoreka LIOK

o peaxkuuu https://m.edsoo.ru/00adcade
Teo DJICKTPO €CKOM
10 I/Icf:)cl)/I HI/I; HI:pCJ;IPJIIZI;I;Ie u fna6ble Bubmzorexa IHOK
- | Aucconyaniu. https://m.edso0.ru/00adcd68
ANEKTPOJIUTHI
11 Honnsle ypaBHEHHS pPeaKIIAi Bubmorexa LOK
- M peaki https://m.eds00.ru/00add448
XuMHYECKHE CBOMCTBA KHUCIIOT U
12 OCHOBaHHI B CBETE MPEICTABICHUM bubnnoreka [JOK
" 00 2IIEKTPOIUTUUECKOU https://m.edsoo.ru/00add5d8
IHACCOLAAIINN
X . .
1, | Homemene e ont B LOK
' pel N https://m.edsoo.ru/00add8b2
ANMEKTPOIUTUICCKOM TUCCOITUAITUT
14 ITonsaTHE O THAPOIN3E COJIEH Bubmorexa LOK
' P https://m.edsoo.ru/00add9d4
15 O06001IeHre U CUCTEMATU3 A bubmuorexa [JOK
' 3HAHUH https://m.edsoo.ru/00addd12
I1 oora Ne 1.
16 «II’):LI;ITeI;I{IIZC;j:nF;a I/IOI\IzHT;JILHBIX bubmiorexa LJOK
' p https://m.edsoo.ru/00addbfa
3a7ad»
KonTponbnas padora Ne2 no teme
17 «DIIEKTpOIUTHYECKAs bubmuorexa [IOK
) IMCcCOITHaIHsA. XUMHYIECKHE https://m.edsoo.ru/00addecO
pEaKIuu B pacTBOPAX»
OO011ast XapaKTEPUCTHUKA raJIOT€HOB.
18, Xunncckue croficrea Ha npiepe BuGanorexa LIOK
) P P https://m.edsoo.ru/00addfe2
XJIopa
Xmoposogopoxa. ConsHa clIoTa,
JIOPOBOMIOPOL - OJIAHAA KHCTIOT bubmuoreka [{OK
19.  xuMHYecKHe CBONCTBA, MOTYYCHHE,

MIPUMEHEHNE

https://m.edso0.ru/00ade104
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[IpakTrueckas padota Ne 2 o Teme

bubnunoreka LIOK

. I1 7
20 (CIOIYICHHE COIAHOM KHCIOTEL, https://m.edsoo.ru/00ade348
U3y4yeHue e€ CBOMCTB»
Boruncnenus no ypaBHEeHUsIM
21 XUMHYECKUX eal}clpnﬁ €CJIM OJINH bubmnorexa LIOK
' PCaKIUIH, A https://m.edsoo.ru/00ade488
U3 pEareHTOoB JIaH B U30BITKE
Boruncnenus no ypaBHEeHUsIM
22 XUMUYECKUX eazpnﬁ €CJIM OJIUH bubmnorexa [IOK
' peaKi, A https://m.edsoo.ru/00ade488
U3 PEareHTOoB JIaH B U30BITKE
23 OO61as xapakTepuCcTUKa SJIEMEHTOB bubmmoreka [JOK
" VIA-rpynmsl https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIIUN CEPHI.
Haxoxnenue cepol u eé bubnnorexa [JOK
24, . :
COEAMHEHHI B IIPUPOJIE. https://m.edsoo.ru/00ade64a
XUMUYECKHE CBOWCTBA CEPhI
CepoBogiopoa, CTpOCHHE,
25 (pHI;qu?KEeJII/I XI/III:\)/II/I‘{eCKI/Ie bubmaorexa LIOK
' . https://m.edsoo.ru/00ade802
CBOMCTBa
Oxcunpl ceprsl. CepHas KUCIIOTA,
26 (pI/BI/III{[eCKHE " XI/II\I/I)I/I‘{eCKI/Ie bubmorexa LOK
' N https://m.edsoo.ru/00adea28
CBOMCTBa, IPUMEHEHNE
XHUMUYECKUE PEAKIINH, JICKAIIHNE B
OCHOBE TIPOMBIIIUIEHHOTO criocoba
MIOJIy4EHUSI CEPHOI KUCIIOTHI. bubmuoreka [IOK
27. .
XHUMHYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaroIlen cpeibl
COEJIMHEHUSIMU CEPBI
o8 Beruucnenue MmaccoBoitl Joym but6mmorekxa [IOK
" BBIXO0JIa TPOJIYKTA PEAKLINH https://m.edsoo.ru/00adec8a
OO6m1ast XapakTepruCTHKa SJIEMEHTOB
29.  VA-rpymnmsl. A3or, bubmorexa LIOK

pacrpocTpaHeHHEe B TIPUPOJIE,

https://m.edsoo.ru/00adeeab
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(bu3nYECKre U XUMHUYECKHE
CBOMCTBA

AMMHaK, ero Gpu3nvecKue u

30 XUMHUYECKHUE CBOMCTBA, ITOJIYUYEHUE Bubmnorexa HOK
: » HOTYH https://m.eds00.ru/00adf004
Y IPUMEHEHUE
IIpaktrueckas padora Ne 3 o teme
31 «IPIOJ'I eHue aNII)MI/IaKa U3VYEHUE Bubmmorexa HOK
' - » 1Y https://m.eds00.ru/00adf180
€ro CBOMCTB»
30 A3oTHas KUCIOTa, €€ (PU3MIecKue u bubnnoreka [JOK
) XHUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcrnonbs30BaHre HUTPATOB U COJIEH
aMMOHUS B KAYECTBE MUHEPAILHBIX
33 00peHuii. XuUMHUYECKOE b Bubmmorexa LIOK
' YA0OP ) . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CPeIb
COEIMHEHUSAMH a30Ta
Dochop. Oxcun dhochopa (V) u
34 (pocg)o pHaH KI/I(J)IJ'I((i))Ta ®(bIE3HEIC)CKHe " bubmaorexa LIOK
’ P N https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MTOJIYICHUE
Hcnons3oBanue ¢pocdaTos B
35 KauyeCTBE MUHEPAIIBHBIX bubmmnoreka HOK
" ynoOpeHuil. 3arpsi3HEHHE https://m.edsoo.ru/00adfc20
IIPUPOJHOM cpenbl hocdaTtamu
Vriepon, pacnpocTpaHeHHE B
36 npu I()) g E)I/ISI/IIZIeCKII)/Ie u bubmaorexa LIOK
) PHpOZE, g https://m.edsoo.ru/00adfd9c
XUMHAYECKHE CBOHCTBA
Oxcunsl yriaepona, ux pusnveckue
U XUMHYECKHE CBOUCTBA.
37 DKOIOTHYECKUE IPOOIEMBI bubmiorexa LJOK
' p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHIOM yTJIepo/ia
(V)
38. VroapHas KUCIIOTa U €€ COJIn Bubmorexa HOK

https://m.edso0.ru/00ae006¢
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[IpakTrueckas padota Ne 4 o Teme
"IlosrydeHue yrieKucioro rasa.

bu6nuoreka [IOK

39. KauecTBennas peakius Ha https://m.edsoo.ru/00ae027¢e
KapOoHaT-MOH"
IlepBoHavanpHBIE HOHATHA 00
40 0 rpaHquCKHX BEIIECTBAX KaK O Bubmiorexa LIOK
: p https://m.eds00.ru/00ae054e
COCIMHEHUSIX YTIIepoJia
41 KpeMuunii u ero coeiuHeHUs Bubmmorexa LIOK
: p https://m.eds00.ru/00ae080a
[IpakTuueckas padbora Ne 5.
42 Pemenue skcnepuMeHTaIbHBIX bubnnorexa [JOK
) 3a1ad4 1o reme «Baxneiine https://m.edso0.ru/00ae0bf2
HEMETAJIJIBI U UX COEIUHEHUS
43 O06001IeHNEe U CUCTEMATU3ALIHS bubnuoreka [{OK
" 3HaHWH https://m.edsoo.ru/00ae0bf2
KonrponsHasg padora Ne3 1o teme
44 <<BaX<I:{€ﬁmHe EeMeTaJ'IJ'II)I " UX Bubmmorexa HOK
' https://m.edsoo.ru/00ae0el8
COCITUHEHHUS
OO01mas xapakTepucThKa
XUMHYECKHUX DJIIEMEHTOB —
45 MeETaJI0B. MeTandueckas CBSI3b 1 bubnmorexa LIOK
" MeTaJuTM4ecKas KpucTajuIndecKas https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKUe CBOMCTBA
METAIIOB
XHUMHUYECKHE CBOMCTBA METAJIJIOB.
46 ONEKTPOXUMHUYECKHH P bubmorexa LIOK
' P N p https://m.edso0.ru/00ae1156
HaMpPsDKEHUH METAIJIOB
O61u11e cnocoObl MOTyYeHHS
MmetauioB. CriaBel. Beruncnenus
47 but6mmoreka [IOK
. TI0 YpaBHEHUSM XUMHYECKHUX

peaKuuii, €Clii OJJMH U3 PEareHTOB
COJICPKUT MPUMECH

https://m.edsoo.ru/00ae1156
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bub6nmoreka [IOK

48.  Ilonstue 0 KOppO3HMM METAILIOB https://m.edso0.ru/00ae1278
bub6numoreka [IOK
49. Ilenoumbic meranb: https://m.edsogrUIOan14b2
50, Oxcupl ¥ TUIPOKCUIBI HATPUS U bubnuoreka [JOK
Kajust https://m.edsoo.ru/00ae14b2
51 Illenoyno3eMenIbHBIC METAJIIbI — bubmuorexa [IOK
KaJIbIIMA ¥ Maroui https://m.edsoo.ru/00ael15e8
52. Baxueiinme coequHEHNS KLU Bubmorexa HOK
https://m.edsoo.ru/00ae15e8
53, O606HvleHI/Ie U CUCTEMATU3ALU
3HAHUH
54 JKécTkocTh BOMBI M CIOCOOEI €€ bubnunoreka LIOK
YCTpaHECHUS https://m.edso0.ru/00ae1886
5. "Reerkoems noms nwerom 66 BuGmorexa LIOK
yeTpaHenns” https://m.edsoo.ru/00aelae8
. bubnuoreka IIOK
56. | AmomuHit https://m.edsog)_.IrUIOanlc64
57, AmMdoTepHbIe CBOICTBA OKCHIA U bubmuoreka [IOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
bubmmoreka IIOK
58. | JXKemeso https://m.edsocI)_.[rUIOanldSG
59, Oxkcuabl, THAPOKCUIBI U COJIH but6mmoreka [IOK
xenesa (1) u sxemesa (111) https://m.edso0.ru/00ae35e6
60. O6O6HVIGHI/Ie 1 CHCTEMaTH3aIH
3HAHUH
ITpakTuyeckas pabora Ne 7.
61 Pemenne skcriepuMeHTaTbHBIX bubmuoteka [IOK

3a71a4 110 TeMe «BakHenme
METaJUIBI U UX COEIUHEHUS)

https://m.edso0.ru/00ae3de8
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Brruuciienus mo ypaBHEHUSIM
XMMHYECKUX PEAKIUM, ECIIU OJUH

62 W3 pEareHTOB JIaH B H30BITKE WIIH 1 bubnunorexa LIOK
" COAEpKUT mpuMecHu. Berunciienus https://m.edso0.ru/00ae1750
MaccOBOM JOJIH BBIXOJIa MPOAYKTA
peakiumn
Brruncnenus mo ypaBHEHUSIM
XUMHUYECKHUX PEaKIIHii, €CIIU OJUH
63 U3 pEareHTOB J1aH B U30BITKE WU 1 bubnuoreka [IOK
" cOAepKUT mpuMecHu. Beruncienus https://m.edso0.ru/00ae1750
MacCOBOM J0JM BbIXOJa IPOIYKTa
peakuuu
64, O606HvleHI/Ie U CUCTEMATU3ALU 1
3HAHUU
KonTponbnas padora Ne4 o teme
65. «Baxueiimue MeTaIIIBI U UX 1
COCJIUHECHHU S
66 BemectBa u marepuasl B 1 bubmmnoreka HOK
" TMOBCEIHEBHOM KU3HM UEIOBEKa https://m.edso0.ru/00ae3f50
67 XUMUYECKOe 3arpsi3HeHne 1 bubmuoreka [IOK
" OKpYXKaroIleu cpefsl https://m.edsoo.ru/00ae4270
68 Ponp x¥muu B pelieHun 1 bubmmnoreka HOK
" DKOJOTHYECKHX MpobIemM https://m.edso0.ru/00ae4270
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IVISA YYEHUKA

» Xumusi: 8-if kiacc: 0a30BbIN ypPOBEHb: YUCOHHK; 5-¢ nu3manue, nepepaboranHoe, 8
knacc/ ["abpuensn O.C., Octpoymos W.T"., CnankoB C.A. AkiioHepHO€E 00111€CTBO
«M3natenbctBoO «IIpocBenienue»

» Xumusi: 9-ii kiacc: 6a30BbIN ypOBEHb: YUeOHUK; 9-€ U3/IaHKe, IiepepaboTaHHoe, 9
knacc/ ['abpuensn O.C., Octpoymos W.T"., CnankoB C.A. AKiMoHEepHOE 00111€CTBO
«M3natenbctBo «IIpocBenienue»

METOANYECKHUE MATEPHUAJIBI JIUISA YYUTEJIA
Xumus. 8-9 knaccol. bazoblit ypoBeHb. MeToanueckoe nocodue k yueonukam O. C.
lNabpuensna, 1. I'. Octpoymona, C. A. Cnaakosa, [Ipocsemenue, 2024 r

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
bubmmoteka mudpoBoro odpazoBarenpHOro KoHTeHTa https://urok.apkpro.ru/
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