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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeIbLHOM IPOTrPaMMBbl OCHOBHOTO 00IIIEro 00pa30oBaHus, IPEACTABICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl pabdoueil MNporpaMMbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPEnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparuu.

[Iporpamma 1o xuMuu Aa€T NPEJCTaBICHUE O IENsAX, OOIIel cTpaTeruu
oOy4deHusl, BOCIUTAHUS M PA3BUTUA OOYYAIOMIMUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s3aTeNbHOE MIPEIMETHOE coJiep KaHue,
MpeAyCMaTPUBAET PACIPEAECICHUE €ro IO KiaccaM MW CTPYKTYPUPOBAaHUE 10
pazienaM M TeMaM MPOrpaMMbl MO XUMHUHU, OMNPENENSIeT KOJUYECTBEHHBIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YYE€TOM MEKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro Mpoliecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH IpeaMmeTa s
peanu3aiuu TpeOOBaHMM K pe3yJbTaTaM OCBOCHMS OCHOBHOM 00pa3oBaTelbHOMU
porpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKKe TPeOOBaHUN K
pe3ynbratam oOy4eHHUs XUMUU Ha YPOBHE I1€JIeH N3YUYEHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-TO3HABATEIILHOW JEATEIbHOCTU OOYYalolerocs IO OCBOCHUIO
y4eOHOTO CO/ICpKaHMS.

3HaHUWE XHUMHUHU CIY>KUT OCHOBOM il (OPMUPOBAHMS MUPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTEPUAIHHOM E€IUHCTBE MHUPA, BAKHYIO
poJib WrpatoT (GopMUpyeMble XUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIICHUSIX
SHEPrUU U 00 DBOJIIOIUMU BEUIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOW, DSHEPTETHUECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3yuenue xumun:



CIOCOOCTBYET  pealu3alldd  BO3MOXHOCTEH Ui CaMOpa3BUTUS U
dbopMHUpOBaHUS KYJIbTYPHI JIMTYHOCTH, €€ 0011el 1 (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCUT BKJIaJ, B (DOPMUpOBAHUE MBIIUICHUS U TBOPUECKUX CIOCOOHOCTEM
OOy4JarommMxcsi, HABBIKOB WX CAMOCTOSTEIBHOW Y4EOHOW  JIESITEIIBHOCTH,
HKCIIEPUMEHTAJILHBIX M HCCIEIOBATEIbCKUX YMEHUM, HEOOXOIUMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOM 1€ TEIbHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBINIICHUS, 3aKJIaIbIBACT OCHOBBI
LEJI0CTHOTO B3IJIfA1a HA €IUHCTBO MPUPOJIbI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (OPMHUPOBAHUH €CTECTBEHHO--HAYYHOW TPAMOTHOCTH O0YJarOITHXCS;

criocoOCTBYEeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUSI K €CTECTBEHHO-
-HAYYHBIM 3HAHUSAM, K IPUPOJIE, K YEJIIOBEKY, BHOCUT CBOW BKJIa/l B IKOJIOTHYECKOE
oOpa3zoBaHuEe 00yUYarOITUXCSI.

JlanHble HampaBlieHUS B OOYYEHMHM XMMUHU OOECIEUMBAIOTCA CIEIM(PUKON
collepKaHusi  y4eOHOTO  MpeAMeTa, KOTOpBbIM  SBIAETCA  MEAarorMuecKu
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHUH Ha ONPEIEIEHHOM 3Tare €
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOT'O OOIIEro oOpa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX TMOHSATHUN XUMHUHU, OCHOB
HEOPTaHWYECKONM XUMHUU W HEKOTOPHIX OTIEIbHBIX 3HAYMMBIX TOHSITHI
OPraHUYEeCKON XUMHH.

CtpykTypa coiep>kaHus MPOTrpaMMbl IO XMMUU CPOPMHUpPOBAHA HA OCHOBE
CUCTEMHOro mojaxojaa k e€ m3yudeHuro. CopeprkaHue CKIIAJbIBAETCS U3 CHUCTEMBI
TOHATUH O XUMHUYECKOM DJIEMEHTE M BEIIIECTBE M CHCTEMBI TTOHATHI O XUMUYECKON
peakiun. OO0€ d3TH CHUCTEMBI CTPYKTYPHO OPTaHU30BaHbI 10 TPHUHIUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOr0 YpOBHSI:

— aTOMHO--MOJICKYJIIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YUCHUA O CTPOCHNHN aTOMaA U XUMHYECKOM CBiA3U,



— TMpPEeACTaBIEHUN 00 JIEKTPOJUTUYECKONW AMCCOIMAIlMM BEUIECTB B
pacTBopax.

Teopernueckne 3HAHMS PpPacCCMATPUBAIOTCS HAa OCHOBE JMIMPHYECKU
MOJTyYEHHBIX U OCMBICIICHHBIX (DAaKTOB, PA3BUBAIOTCS MOCIEAOBATEIHHO OT OJHOTO
YPOBHSL K JpYromy, BBIIONHSAS (YHKUMHU OOBSICHEHHMS W NPOTHO3WPOBAHUSA
CBOMCTB, CTPOEHUS U BO3MOXXKHOCTEU ITPAKTUYECKOIO IMPUMEHEHUS U IOJYYCHHUS
M3y4aeMbIX BEILIECTB.

OcBoeHME TMporpaMMbl IO XHMHUH  CIOCOOCTBYET  (POPMHPOBAHUIO
IIPEACTABICHNS] O XMMHYECKON COCTABISAIOIIEH HAyYHOW KapTHUHBI MUpPa B JIOTHKE
€€ CHUCTEeMHOM NpPHUPOABI, LEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO H
METOJaM IIO3HaHMWS B Hayke. M3ydeHue XUMUM NPOUCXOAUT C INPUBJICYECHUEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXaroluid Mupy,
«buonorus. 5-7 knaccel» u «Pusuka. 7 Kiacc.

[Ipy w3yyeHUHM XUMHUM MPOUCXOAUT (HOPMHUPOBAHHE 3HAHUN OCHOB
XUMHUYECKON HAYKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
NEATEIIBHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3ajmaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HAHUN — BaKHEUIINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKUX TOJIOKCHUH,
JOCTYNHBIX 000OIIEHUI MHPOBO33PEHUECKOTO XapakTepa, sA3blka HayKH, B
OpUOOLIEHMM K HAyYHbIM METOJaM I[IO3HAHMS TP HW3YYEHUH BEIIECTB U
XUMHUYECKUX peakluid, B GOpPMUPOBAHUM U Pa3BUTUHU MO3HABATEJIbHBIX YMEHUN U
UX TPUMEHEHWH B YYEOHO-IO3HABATENIbHOW M y4eOHO-UCCIEeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NpaBWJI 0€30MacHOro OOpamieHusi ¢ BEUIECTBAMU B
IIOBCETHEBHOM KU3HH.

[Ipu M3yyeHUU XMMUU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMs Ba)KHOE
3Ha4YeHHUE NMPUOOPENU TaAKUE LIETH, KaK:

— (GOpMHUPOBAHHE WHTEIUICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIbBHOMY IPUHATHIO PELICHUH,

CITOCOOHOM AJJalITHPOBATHCA K 6BICTpO MCHSAIOINMCA YCIIOBUAM JKU3HH,



—  HampaBJ€HHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOyJaromuxcss K CaMOCTOSITEIbHON MMO3HABATEIbHON JESATENbHOCTH, HAay4YHBIM
MeToJaM NO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHH,

— obecrieueHue ycloBuil, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OIbITa Pa3HOOOpPA3HON NEATEIbHOCTH, MO3HAHUS M CaMOIO3HAHUS, KIIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUINX YHHBEpPCaIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o00med (YHKIIMOHATBHOM M  €CTeCTBEHHO-HAYYHOMN
TPaMOTHOCTH, B TOM 4YHCJI€ YMEHHA OOBSICHATH W OLIEHWBATH SIBICHUSA
OKpY’KaloIller0o MHUpa, UCIHOJb3YSl 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYECHUU
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOiieM B TOBCEIHEBHON >XM3HU U
TPYAOBOH AESITENBbHOCTH;

— (QopmupoBaHue y o0Oyyaroumxcs T'yMaHUCTHUYECKUX OTHOLLIEHU,
NOHMMAaHUSA LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH IKOJIOTUYECKU
1eJIeco00pa3HOro MOBEACHHUS B OBITY M TPYAOBOM JIEATENbHOCTH B UEISIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

—pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAaMOBOCIIUTAaHMIO HAa OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpO(Uis U HAmpaBIEHHOCTH NajbHEHIIEro
oOyJeHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yUeHUS XHMHU Ha YpPOBHE
OCHOBHOTI0 00111eT0 00pa3zoBanus, coctaisieT 136 yacos: B 8 kiacce — 68 yacos (2

yaca B HeJIel0), B 9 kitacce — 68 4acoB (2 yaca B HEJIEIIO).



COAEPKAHUE OBYUEHUSA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKA. XUMHS B CUCTEME HaYK.
Tena wm BemecTtBa. Du3nyecKue CBOWCTBA BEMIECTB. ArpEraTHOE COCTOSTHUE
BelecTB. [loHsATHE O MeToax MO3HaHMS B XUMHH. UMCThIE BElIECTBA U CMECH.
CriocoObI pa3AeieHust CMECEi.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CiloKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckass ¢Gopmyna. BaneHTHOCTP aTOMOB XUMHUYECKHX DJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHTENbHAs aTOMHAas Macca.
OTHocuTeNnbHAsT MOJICKYJIsIpHAasi Macca. MaccoBasi 0Ji1 XUMHUYECKOTO dJIEMEHTa B
COECIMHEHUMU.

KomnuectBo BemiectBa. Moiib. MossipHas macca. B3aumMocBsA3b KOJIMYECTBA,
MacCchbl W 4YHCIa CTPYKTYPHBIX €AWHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUMN.

du3nUecKue U XUMUUYECKUE SBJICHUS. XUMHUUECKas peakius U €€ MpU3HaKHU.
3aKOH COXpaHEHHsI MacChl BEIIECTB. XUMHUYecKkue ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PEAKIUi (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIIeHUsI, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYIOH, MpaBuiIamMu paboThl B JJaOOpaTOpuu M
npuémMamMu oOpalleHus: ¢ JIabOpaTOpHBIM 00OPYAOBAHUEM, U3YUCHHE U OMUCAHUE
dbu3nyeckux CBOWCTB OOpa3lloB HEOPraHMYECKUX BEIIECTB, HAOJIOJCHUE
bus3ndeckux (MJIaBJICHUE BOCKA, TasHWE JIbjJa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJCHCALMsI BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKAIUBAHUE
MEJIHOM IIPOBOJIOKH, B3aUMOJICHCTBUE Mejla ¢ KUCIIOTOM) SIBJICHUM, HAOIIOICHUE U
ONMMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIAOM Oapusi, pa3ioKeHHE THIPOKCH]IA

menu (1) mpu HarpeBaHuu, B3auMoieiicTBHE kKene3a ¢ pacTBopoM cosu meau (1),



U3y4eHHE CMOCOOOB pa3JesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApMBaHUE, TUCTWLIALMSA, XpoMaTtorpadusi, IPOBEICHHE OYUCTKH IMOBAPEHHOMN
COJIM, HaONIOJEHWE W  OINKCAaHWE  pe3yJbTaTOB  MPOBEACHHS  OIIBITA,
WJUTIOCTPUPYIOLIErO0 3aKOH COXPAaHEHUS MACChl, CO3JAaHUE MOJEIEH MOJIEKYJI
(IrapocTepKHEBBIX ).

Baxkueiuue npeacTaBuTe M HEOPraHUYECKUX BeUIeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopon — aneMeHT U mpocroe
BemecTBo. Haxoknenuwe kucimopoga B Tpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoictBa (peakiuu ropeHusi). Oxcuabl. IIpumenenne kucnopoaa. CrocoObl
NOJIy4eHHUs] KUclopoAa B JabopaTOpud W TPOMBIIUIEHHOCTU. Kpyrosopor
Kucaoposa B mpupoje. O30H — aJyIoTpoIHas MOU(pUKALNS KUCIOPO/a.

TennoBoli 3p(}EeKT XUMHUECKOW peaklud, TEPMOXUMUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMUYECKHE peakUuy. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCWIEHHE NapHUKOBOTO 3P (deKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bopopon — nsnemeHT m mpocrtoe BemecTBO. Haxoxaenue Bomopoaa B
npupone, (uU3MUEeCKMe M XHMUYECKHME CBOMCTBA, IPUMEHEHHUE, CIOCOObI
nonyuyeHus. Kucmotel u comnu.

MonspHabiii 00bEM ra3oB. Pacy€Tel Mo XUMHUECKUM YPaBHCHUSIM.

dusnueckne cBouMcTBa BOABl. Boma kak pactBoputresb.  PacTBOpBHI.
HachpllieHHble M HEHACBIIIEHHbIE pPAacTBOPBL. PacTBOpHMMOCTh BELIECTB B BOJIE.
MaccoBasi 10J1s1 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Ponb pacTBOpoB B Mpuposie U B KU3HU 4yeioBeka. KpyroBopoT Bonbl B MPUPOJIE.
3arpsi3HeHHe NpUPOIHbIX BoJ. OXpaHa U OUYMCTKA MPUPOIHBIX BO/I.

Knaccudukarnusa neopranmueckux coemuHennid. Oxcuzapl. Kmaccudukamms
OKCUJOB:  cosieoOpasyromire  (OCHOBHbIE,  KHUCJIOTHbIE, aM@oTepHbIe) H
HeconeoOpazyromue. Homenknatypa okcunoB. Dusnueckue U XUMHYECKHE

CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.



OcnoBanusa. Knaccudpukanus ocHOBaHMIA: IIETOYM M HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknarypa ocHoBaHuid. PU3NYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHui. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudpukanusa kuciaor. Homenknatypa kucioT. Ouzndyeckue u
XUMHUYECKUE CBOMCTBAa KHUCHOT. Psan aktuBHoctu mertamioB H. H. bekerosa.
[Tony4yeHne KUCIIOT.

Conu. Homenkinarypa cosieil. @U3ndyeckrue U XMMHYECKHUE CBOWMCTBA COJICH.
[Tomyuenue conen.

['eHeTnueckas CBA3b MEXAY KJIACCaAMU HEOPTaHUYECKUX COECTMHEHUM.

Xumuueckuii IKCnepumenm:

KAauECTBEHHOE OIPEEIICHUE COACPKAHUS KUCIOpOJa B BO3AyX€E, ITOIYUYEHUE,
coOupaHue, pacrno3HaBaHWE M M3YYEHHE CBOWMCTB KHCIOPOJa, HAOIOICHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCIOPOAOM M YCIOBUS BO3HHUKHOBEHUS U
MpeKpalieHus TopeHus (moxapa), O3HAKOMJIEHHE C oO0pa3laMd OKCHJIOB U
OMHMCAHWE WX CBOWCTB, MOJY4YEHUE, COOMpaHHE, PACHO3HABAHME U HU3YUYCHHE
CBOKMCTB Bojiopoja (ropeHue), B3ammojeiictBue Bogoponaa ¢ okcumom meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3ll0B BEIIECTB
KOJIMYECTBOM 1 MOJb, HCCIEA0BaHUE OCOOEHHOCTEW pacTBOPEHHS BEILIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBIIEHUE pACTBOPOB C OMNPENEIEHHON
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICMCTBUE BOJABI C METAJIAMU
(HatpueM ©  KanbplieM) (BO3MOXKHO  HCIIOJIb30BAaHUE  BHJIEOMATEPHAIIOB),
UCCJEIOBAHUE O0pa3LOB HEOPraHMYECKUX BEIIECTB PaA3IMYHBIX KJIACCOB,
HaOJII0ICHNE U3MEHEHUS OKPACKU MHIMKATOPOB B PACTBOPAX KUCIOT M ILIEIOYEH,
u3yueHue B3aumojneicTBua okcuaa meau (ll) ¢ pactBopoM cepHONl KHCIOTHI,
KHCIIOT C MeTa/llaMH, pPEeakUuid HEeUTpamu3aluu, MOJy4eHHEe HEepPaCTBOPUMBIX
OCHOBAHUM, BBITECHEHHUE OJIHOTO MeETajlla JPYTMM U3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANIBHBIX 33/lad Mo TeMme «BakHeilllne KiIacchl HEOPraHUYEeCKUX

COCIMHEHUIN.



Iepunoanuyecknint 3akoH u Ilepuoamuyeckass cucreMa XHUMHYECKHX
aiemMenToB JI. WM. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX 3jeMeHTOB. IloHsiTne o
rpynmnax CXOJHBIX OJJIEMEHTOB (IIEIOYHbIE M MIEIOYHO3EMENbHbIE METalIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIe 00pa3yoT aM(pOTEPHBIE OKCHIbI
Y THUJIPOKCHU/IBI.

[Iepuoguueckuii 3akoH. [lepuoanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
HU. MenneneeBa. KopoTkomepuonHas W JIUHHONEpHOAHas  (Gopmbl
[Tepronnueckoii cucrembl xumuueckux anemMeHToB [[. . Menneneesa. [lepuoas
u rpynnsl. DHU3NYECKUH CMBICT IOPSAKOBOIO HOMEpPA, HOMEPOB IIEpUONA U
TPYIIIIbI JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sep. M30Tonsl. DiekTpoHbl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI04eK aroMoB mepBbix 20 XMMHYECKHX  3JIEMEHTOB
[lepnommueckon cucremsl [[. 1. MenneneeBa. XapakTEpUCTHKA XWMHYECKOTO
AJIEMEHTA I10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUs paJuyca aTOMOB XHUMUYECKHX 3JEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYIIAaM U IIEPUOIAM.

3nauenue [lepuoguueckoro 3akoHa u [lepruoauyeckoil CUCTEMbBI XUMUYECKHUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xumuueckas cBsi3b. KoBalieHTHas (ToJjisipHass M HEMOJSIpHasl) CBSI3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX AIIEMEHTOB. IOHHAs CBA3b.

Crenenb  okucineHus.  OKHCINUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKLUU.
[Iponecchbl OKMCIEHNs U BOCCTaHOBIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE

TMAPOKCHUAAa IHHUHKAa C pPacTBOpaMH KHUCJIOT U H.[GJ'IO‘ICI\/'I, IMPOBCACHNUC OIIBITOB,



WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropenue, peakliMy pa3ioKEeHUs], COETUHEHU).

Mescnpeomemnbnie ceasu

Peanmnsannss MeXOpeIMETHBIX CBSI3€W INPU W3YYEHHM XMMHM B 8 KJlacce
OCYUIIECTBJISICTCS. 4epe3 MCMHOJIb30BAaHME KaK OOIIMX EeCTECTBEHHO--HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO--HAY4YHOTO LIMKJIA.

OO011e ecTeCTBEHHO--HAy4YHbIE TOHITH: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, KiaccuduKamus, TMepPUOIUIHOCTh, HAOIIOIEHHE,
HKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHUE, MOJIENb, SBICHHE.

@du3nka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
W30TOIbI, PAJMOAKTUBHOCTb, MOJIEKYJA, SJIEKTPUUECKUNA 3apsill, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHETHI, 3BE311bI, COIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJIHI,
MOJIE3HBIE UCKOIAeMbl€, TOIINBO, BOJAHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYeCKasi peaKIus

[lepnonnueckuit 3axoH. [leprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TEPBBIX TPEX TMEPUOJOB, Kalaus, KaJIbIUs U HUX
COCMHEHUN B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOECHHUEM UX aTOMOB.

CtpoeHue BeIlIeCTBA: BHUJBl XUMHUYECKOM CBSI3M. THUIBI KPUCTATTUYECKUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U

BUJIa XUMHUYECKOM CBS3H.



Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BEHIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K pPAa3JIMYHBIM KJAcCaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukanuys XuMHUECKUX PEAKIHM 10 Pa3IUYHbIM MPU3HAKaM (IO YUCITY
U COCTaBy YYAaCTBYIOIIMX B PEAKIMM BEHIECTB, MO TEIIOBOMY 3(deKkTy, 1o
U3MEHEHUIO CTENEeHEH OKHUCIECHUS XMMHYECKUX AJIEMEHTOB, 0 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U HIAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUYECKUE
YpaBHEHMUSL.

[Tonsitue o ckopoctu xumuueckoi peakuuu. [loHsTHE 00 OOpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [IoHATHEe 0 rOMOre€HHBIX U IreTepOre€HHBIX
peakuuax. Ilonsarue o xkaranuse. Ilonsatue o XumMuyeckoM paBHOBecuU. PaKToOphl,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAaKIUU U TMOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

OKUCANTENBbHO-BOCCTAHOBUTEIbHBIE ~ PEaKLUHU,  AJIEKTPOHHBIM  OayiaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaxkuuu. CocraBienue YPaBHEHHM
OKHUCIIUTEIIBHO--BOCCTAHOBUTENIBHBIX ~ PEAKLMM C  HMCIOJIb30BaHUEM  MeEToza
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMU. DIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Kartnonsl, annoHsl. MeXaHU3M IHUCCOLMALIMU BEILIECTB C PaA3JIMYHBIMUA BUIAMU
xuMuueckoit cBsa3u. Crenenpb qucconyanuu. CUIbHbBIE U C1a0bIe SJIEKTPOIUTHI.

Peakiiuun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO 0OMEHa,
IOJIHBIE M COKpAIIEHHBIE HMOHHBIE YypaBHEHUS peakuuil. CBOWCTBAa KHUCIOT,
OCHOBAaHMM W cojJell B CBeTe MPEACTaBICHUH 00 AIEKTPOIUTHYECKOU
nucconnanyuu. KauecTBeHHbIE peakiiuv Ha HOHBL. [IoHsATHE O THIPOIN3E COJICH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMM KPUCTALNIMYECKUX PEIIETOK HEOPraHWYECKUX
BEIIECTB — METAJUIOB U HEMETauioB (rpaduTra U ajnmasza), CIOKHBIX BEIECTB
(xJopuaa HaTpus), UCCIEOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peaKIuu

OT BO3JICUCTBHS PA3UYHBIX (HAKTOPOB, HCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH



pacTBOPOB BEWIECTB, IMpOLECCAa IUCCOLMALMU KHCIOT, MIEJIOYEeH U COJIeH
(BO3MOXXHO  HCHOJB30BAHME  BUJEO MATEpPUAIOB), MPOBEJACHHE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ NPU3HAKU  NPOTEKAHWS  peakluMid HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BOJAbI), OIBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUIUN
(ropeHue, peakiuu pasyIoKEeHHs, COSUHEHUS), paclliO3HABAaHUE HEOPraHMYECKUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pPEaKIUMd Ha HOHBI, pEUICHUE
HKCIEPUMEHTAJIbHBIX 33/1a4.

Hemertanibl 1 MX cOeAMHEHUSA

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble CTENeHU OKucieHus. CTpoeHrne U (U3NYECKUEe CBOWCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHUYECKHE CBOWCTBA Ha MOpPUMEpEe  XJopa
(B3auMoOJIEHiCTBUE C MeTaylaMH, HeMeTaJylaMH, IIejouaMu). XJIOpPOBOJOPO/I.
ConsHast KHCIOTa, XMMUYECKHAE CBOMCTBA, IOJy4E€HHE, IIpUMEHEHue. JlelcTBue
XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M YEJIOBEKa. BaXHEWIHe XJIOpUIBl U HX
HaxO0XJICHUE B IIPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PU3MYecKue CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPOAa U Cepbl. AJNIOTPONHbBIE MOAUDUKAIIMN KUCTIOPOia
U cepbl. XUMUYECKHe CBOICTBa cepbl. CepoBOIOPO, CTpOoeHHUE, (PU3MUECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (Qu3MUecKue W XUMHUYECKHE CBOMCTBa (00mIME Kak
NpEACTaBUTENS Kjacca KHUCIOT W crneurduyeckue). XUMHUYECKHE pPEaKIuHu,
JeKale B OCHOBE IMPOMBIIUIEHHOTO CHoco0a IMONTY4YeHHUs] CEpHOM KHUCIOTHI.
[Ipumenenue cepHoi KucaoThl. COau CEpHOM KUCIOTHI, KAYECTBEHHAs PEAKLMS Ha
cynbdar-uon. Haxoxmenue cepbl U €€ COCNMHEHHWA B MpUpOJie. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEW Cpeabl COCIMHEHHUSAMM Cepbl (KHCIOTHBIE JOXKIH,

3arpsi3HEHHE BO3/yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEA0TBPALICHUSI.



OOmas xapaktepuctuka 37meMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTEMEHH OKUCICHUA. A30T, paclpoCTpaHEHHE B MPUPO/IE,
dbusnyeckue U XuMHueckue cBoiicta. KpyroBopor azora B npupoje. AMMHUaK, €ro
bu3nYecKue 1 XUMUYECKUE CBOMCTBA, TOJydeHne u mpuMeHeHne. Conmn aMMOHWS,
ux QU3NUECKUE U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (00OmMe Kak TMPEACTaBUTENS KJlacca KHUCIOT W CHEIU(PUUYECKHE).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHHEpaIbHBIX
ynoopeHuil. XuMHYECKOe 3arpsi3HEHUE OKPYKAIOIIeH cpeabl COeAMHEHUIMHU a30Ta
(KUCIIOTHBIE JOXKIW, 3arpsi3HEHUE BO3AyXa, MOYBBI U BOA0EMOB). Docdop,
aloTponHele Moaudukanuu (ochopa, GUMUECKHE U XUMUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XMUMHUUECKHUE CBOMCTBA,
nosyuerue. Mcnons3oBanue GocdaroB B KauecTBE MUHEPAIBHBIX YI00PEHUH.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEepHbIE  CTENEHH  OKHUCICHHA.  YTJIEPOJ,  aIOTPOIHbBIE
MOAU(UKAIIUKA, PACHPOCTPAHEHHE B MpuUpoje, (U3MYECKUE U XUMHUYECKHE
cBoiicTtBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
buznueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIyYeHUE U TPUMEHEHHE. DKOJOTHYECKHE MPOOJIEMbI, CBSI3aHHBIE C OKCHIOM
yriaepoaa (IV), rumoresza riao0anbHOrO TOTEIJICHUS KIMMaTa, MNapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noilyuyeHue W TnpuMeHeHne. KadecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIUICHHOCTH U CEITECKOM
XO34UCTBE.

[TepBoHaYaIbHBIE TTOHATHS 00 OPTaHUYCCKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTAaHOJI, TJIMIIEPUH, YKCYCHAsI KACTIOTA).
[IpupogHbie HMCTOYHUKUA YTIIEBOJOPOAOB (yrojib, NPUPOAHBIA Ta3, He)PTH),
NPOAYKThl WX mepepaboTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.

IToHsaTHEe O OMOJIOTMYECKH BaKHBIX BCIICCTBAX: JXHpPaAX, 6eHKaX, YIIICBOJAaxX — U UX



poJii B KM3HM 4YeJlOBeKa. MarepualbHOE€ €IWHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COCTUHCHUI.

KpemHuuii, ero ¢usnueckue M XUMHUYECKHE CBOMCTBA, TMOJyYCHHE W
npuMenenue. CoenuHeHuss KpeMHusi B mnpupoje. OOmue mpeacTtaBieHUs 00
okcuzae kpemuus (IV) u kpemHueBoil kucnote. CHIMKATBl, UX UCIOJIb30BAaHUE B
ObITYy, B MIPOMBIIIUICHHOCTU. BakHeliline cTpouTeNnbHble MaTepHallbl: KepaMuKa,
CTEKJIO, IIEMEHT, 0eTOH, kene300eToH. [Ipobnempl 6€30MacHOrO HMCIOIB30BAHMUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumeHm:

M3y4eHHE 00pa3ll0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMi Ha XJIOPUJI-MOHBI U HAOIIOJCHUE MPU3HAKOB
UX TIPOTEKAaHMS, OMBITHI, OTpaxkaromue (U3NIECKHE U XUMUUYECKHUE CBOMCTBa
raJIOTEHOB M WX COEIUWHEHUU (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOre€HUIOB), O3HAKOMJICHHE C
oOpazmaMu  ceppl MU €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpollecca OOYTIIMBaHUs caxapa Mo JACUCTBHEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBlIEHHOI CEPHON KUCIIOTHI, MPOBEJEHUE KAaUeCTBEHHON PeaKInK Ha Cyabdar-
WOH W HaOJI0JieHWe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMIIEHHE C (HU3UYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIUHEHHH (BO3MOXKHO HCIOJb30BaHUE
BHJICOMATEepHAIIOB), oOpa3iaMu a30THBIX B (POCHOPHBIX YI0OpEeHUH, MOTydYeHUE,
coOupaHue, pacrno3HaBaHUE U W3YYCHUE CBOMCTB aMMMaKa, MPOBEIACHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U (ochaT-uOH U M3YyUYEHHUE MPU3HAKOB
UX MPOTEKAHMUsI, B3aMMOJICCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO UCII0JIb30BaHUE BUJIEOMATEPUAIIOB), U3y4eHue Moenen
KPUCTAJUIMUECKNX PEmETOK anmasa, rpadura, ¢yiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  a7ICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTUBOra3a, MojyueHHue, coOUpaHue, pacro3HaBaHUE U U3y4YEHUE

CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEICHNE KauyeCTBEHHBIX pEaKkluii Ha KapOoHAT |



CUJIMKAT-HOHbl WM W3YYCHUE TMPU3HAKOB HX NPOTEKAHUs, O3HAKOMIIEHUE C
MPOAYKIMEN CHIIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3SKCIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxxHelme HeMeTalTbl M UX COCTUHEHUS».

MeTajuibl 4 UX COCAMHEHUS

OO01mast xapakTepUCTHUKAa XUMUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHUHU
ux mnonoxeHusa B llepuomuueckon cucreMe XUMUYECKUX 3neMeHToB [[. U.
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTauioB. MeTraindeckasi CBsi3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAll
HaIpspKeHUi MetauioB. Ou3nyeckne U XMMUYECKUE CBOMCTBAa MeTauioB. O0nue
crocoObl Toy4yeHuss MeTaioB. [loHATHE O KOppO3UM METaJUIOB, OCHOBHBIE
CrocoObl 3amMThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpOH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounsie mMeTamel: nosnoxeHue B llepuoanyeckon cucreme XMMHUUECKHUX
anemeHToB . . MenzaeneeBa, CcTpoeHHE MX aTOMOB, HaXOXJIEHUE B IPUPOJE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUAPOKCHUABL HaTpusd W Kanusa. [IpuMeHeHue MIeNOYHbIX METauIOB M HX
COCIVHEHNH.

[IlenouyHo3eMenpHbIE META/UIBl MAarHMM W KaJbLUUWM: TIOJIOKEHUE B
Ileprnonnueckoin cucreMe xumudeckux snemeHtoB [[. M. Menneneesa, crpoeHue
MX aTOMOB, HaX0XJAEHUE B Npupoae. PU3nuecKkue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanpluda. Baxseimme coeauHEHUS Kaiublidsg (OKCUJ, THUIPOKCHI, COJIH).
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AlroMuHUN: TTo10keHuE B [leproindeckoi cucteMe XuMUYECKUX SJIEMEHTOB
. . MenpneneeBa, CTpOE€HHE aToma, HaxOxAcHHE B mpupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U THIPOKCHU]IA
AJIOMUHUSL.

Keneszo: monoxenue B [leppuoanyeckor cUCTEME XUMUYECKHUX AJIEMEHTOB [l.

M. MenneneeBa, CTpOEHHE aToOMa, HaxoXKJaeHUE B npupoac. Pusnyeckue Hu



XUMHUUYECKUE CBOMCTBA xkene3a. OKcubl, ruipokcuibl U conu xenesa (I1) u sxxenesza
(1), ux cocraB, CBOMCTBA U MOJydEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C oOpaslaMy METAUIOB W CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMHU, H3yUYE€HHE  PE3yJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJECUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJOM (BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
UCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, MpOLIECCa TOPEHUS KEJIE3a B KUCIOPOJE
(BO3BMOKHO  KCHOJIb30BAHHE  BHJICOMATEPHUANIOB), MPU3HAKOB  MPOTEKAHUS
KAUYEeCTBECHHBIX PEAKIMA HAa MOHBI: MarHusi, KajbllUs, aJIIOMUHUS, [IUHKA, JKeje3a
(1) u xene3a (1), meau (11), HaOMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH WOHAaMU HATpus, Kalusg MW KaiblUus (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB T'MIPOKCHUIA ATTFOMUHUS
Y TUAPOKCHUJIA IMHKA, PEHIEHNE SKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «BaxHelue
METAJUJIBI U KX COCTUHCHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemecTtBa m marepuanbsl B IOBCEIHEBHOM >KM3HM YeENOBEKa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. [lepBas momomib mpu
XUMHUUYECKUX 0KOrax M OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaromleh cpeibl (MpeaeiabHas I0mycTUMast
KOHIIeHTpaIus BemiecTs, nanee — [1JIK). Pons xuMuu B pemieHnn 3K0I0ruuecKux
npooeMm.

Xumuueckuii IKCnepumMeHm:

u3ydeHue oOpaslioB MaTepuajoB (CTEKJIO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHabl).

Mescnpeomemmunie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B 9 Kiacce

OCYHICCTBIIACTCA 4YCPC3 HCIIOJIBb30BAHUC KakK 06H_[I/IX CCTCCTBCHHO-HAYYHbIX



MOHSATUH, TaK U TIOHITHH, SIBISIONAXCS CUCTEMHBIMH JIJISI OTACTHHBIX MPEAMETOB
€CTECTBEHHO--HAyYHOTO ITHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJICIMPOBAHUE, W3MEPEHHUE, MOJEJb, SIBICHHUE, MapPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duznka: Marepus, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIU],
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJa, JJIEKTPUYCCKUI 3apsij, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  TUAJICKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TeEO0, OOBEM,
arperaTHOE COCTOSTHHE BEIECTBA, T'a3, PaCTBOP, PACTBOPUMOCTD, KpUCTAJUTHUCCKAs
peméTKa, CruiaBbl, (PU3MUECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHUYECKOE
MIPOCTPAHCTBO, IUIaHETHI, 3BE3/1b1, COMHIIE.

buonorus: dorocunres, npixanwe, Omocdepa, IKOCHCTEMA, MHUHEPAIbHbBIE
yI0OpEeHHS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEIIECTBA.

['eorpadus: armocdepa, rtumpochepa, MuHEpadbl, TOPHBIE MOPOHI,

IMOJIC3HBIC UCKOIIACMBIC, TOIINIMBO, BOAHBIC PCCYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS] XMMHUU B EIUHCTBE y4eOHOU H
BOCITUTATEIBHOM JAEATEIBHOCTA B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMH B
oOIIECTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT Ipolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATIU3ALMHI 00YUYaIOIIUXCS.

JIMYHOCTHBIE  pe3yJbTaTbl  OTPaXKalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBaTbCS ~CUCTEMOM TMO3UTHBHBIX I[IEHHOCTHBIX OpPUEHTALMA W
pacIlIMpeHre ONbITa JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE€ B YACTH:

1)maTpmoTN4ecKOro BOCIMTAHUA:

LIEHHOCTHOT'O OTHOUIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAy4YHOMY HACIEIUI0, TOHMMAHUS 3HAUYCHUS XUMUYECKOM HAyKU B >KU3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEPHOU WH(pOpMAIME o
MEPEIOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2)rpaskaIaHCKOro BOCIIUTAHUSA:

MPEACTABICHUS O COLUMAJIBHBIX HOPMax M TNpaBUiaX MEXKIMYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW NEATEIbHOCTH MpU
BBITIOJIHCHUM YYEOHBIX, TO3HABAaTEIbHBIX 3a/1ad, BBHITIOJIHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO
¥ B3aUMOIIOMOIIM B TMpOLECCE OTOW Y4YEeOHOM eATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEJAECHHWE M TOCTYNKH CBOUX TOBAPUILEH C TMO3UIMHU

HPAaBCTBCHHBLIX WU IIPABOBLIX HOPM C y‘léTOM OCO3HaHUuA HOCHCHCTBHﬁ INOCTYIIKOB,



3)IIEHHOCTH HAYYHOTO MO3HAHUA:

MHPOBO33PEHUYECKUE TPEJICTABICHUSI O BEHIECTBE M XUMHUUYECKOW PEaKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKH WU COCTAaBIISIONIUE
OCHOBY 11 TIOHUMAaHUSI CYIIHOCTH HAYYHOM KapTHHBI MUpPA, MPEACTABICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPHUPOIbI, B3aUMOCBS34X 4YEJIOBEKa C
MPUPOIHON CPENOH, O POJIM XUMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTE;

[TI03HABATEIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA MOJIYYEHHE HOBBIX 3HAHHUU I10
XUMHUHM, HEOOXOIUMBbIE HJii OOBSICHEHUS HAOJIOMAaeMbIX MPOIECCOB U SIBIICHUH,
MO3HABATEIILHON, WH()DOPMAITMOHHOW M YHUTATEIBCKOW KYJIbTYpPhl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C Y4eOHBIMU TEKCTaMH, CIPABOYHOM
JUTEPATYPON, JIOCTYNMHBIMU TEXHUYECKUMH CpeJCTBaMU HH()OPMaIMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JII0OO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JEATEIIBHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTH W YPOBHS OOy4YEHHS B
JTaJIbHEHIIIEM;

4)(popMupoOBaAHNS KYJIbTYPbI 310POBbSI:

OCO3HAHME [IEHHOCTH JKW3HHU, OTBECTCTBEHHOIO OTHOLICHUS K CBOEMY
3JI0POBBIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHUE MOCIEACTBUN U
HEMPUATHE BPEIHBIX MPUBbIYEK (YIOTPEOICHUS AJIKOTOJIsI, HAPKOTUKOB, KypeHUs),
HEOOXOJMMOCTH COOMIOJICHUS] TpaBuid 0€30IacHOCTH TIpU  OOpallieHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEaIbHOMN KU3HU;

S)Tpy10BOro BOCIIMTAHMS:

WHTEpEC K MPaKTHUYECKOMY U3yUYeHHUI0 TTpodeccrii 1 Tpyaa pa3audHoro poja,
YBOKEHUE K TPYAYy M pe3yJbTaTaM TPYJIOBOW AEATEIBHOCTH, B TOM YHCJIE Ha
OCHOBE TMPUMEHEHUs TMPEJAMETHBIX 3HAHWW TI0O XWUMHHU, OCO3HAHHBIA BBIOOP
WHIUBUTyaJIbHON TPAEKTOPUU MPOJOHKCHHUS 00pa30oBaHUsI C YIETOM JIMYHOCTHBIX

MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,



yCTHENTHON TPOo(heCCUOHATFHOM ASATENHHOCTHA M PA3BUTHs HEOOXOAMMBIX YMEHUH,
TOTOBHOCTH aJalITUPOBATHCS B PO(HECCUOHATBLHOU CpeIe;

6)3K0/10r149eCKOro BOCIIUTAHMS

HKOJIOTMUECKHU 11eJIeCO00pa3HOE OTHOIIECHHE K MPUPOAEC KaK HCTOYHUKY
YKW3HU Ha 3eMJIE, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3MYECKOMY W TICHXHUYECKOMY 370POBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
npaBui 0€30MaCHOTO MOBEEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYalUSX,
YTPOKAIOMIUX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUS, MOJy4aeMble MPU U3YYCHUU XUMUH, IS
pelIeHUs 3a7a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOIHONU CPEAOM, AJIsl MTOBBIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TIJIOOAJIBLHOIO  XapakTepa
HKOJIOTHYECKUX MPOOJeM M MyTell UX pelIeHUs MOCPEACTBOM METOJOB XUMUH,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIBHOM,
KOMMYHHKATUBHOM ¥ COLMAJIBHOM MTPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanmpeAMETHBIX pE3yJbTAaTOB BBIACISIOT 3HAUYUMBIC IS
dbopMHUpOBaHUS MHPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOopHs,
MPUHITUI, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPhIE
UCIIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpeAMETax U IMO3BOJISIOT Ha
OCHOBE 3HaHUHN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O IIEJIOCTHOM
HAay4YHOUW KapTHUHE MHUpa, U YHUBEpCAIbHbIC YUeOHbIE NeUCTBUS (IT03HABATEIbHbIC,
KOMMYHUKATUBHBIE, PETYISITHBHBIE), KOTOpble oOecneunBaroT (OPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUJIAHUPOBAHHWIO M OCYIIIECTBJICHUIO Y4eOHOM
JeATEIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIE eiiCTBUSA

ba3zoBble 1ornueckue aAefcTBu:

YMEHHUSI HCIOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS TP OCBOCHUU

3HAHUMW: PACKPBIBATH CMBICI XUMUYECKUX MOHSATUM (BBIACISTH UX XapaKTEPHbIC



MpPU3HAKKU, YCTAaHABIIMBATh B3aUMOCBSI3b C JPYTMMU MOHSTUSMH), HUCIOJIb30BATh
TIOHATHS JIJIs1 OOBSICHEHUS OT/ICIBHBIX (JAKTOB M SBJICHH, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIaCCU(PUKALMM XUMHUYECKUX BEIIECTB M XMMHUUYECKHX pPEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUYECKHUE pacCykAeHUsS (MHIAYKTUBHBIC, ACIYKTUBHbBIC, 10 aHAJIOTUN),
JienaTh BBIBOJIBI M 3aKITFOUCHUS;

YMEHHUE TMPUMEHSITH B TPOIECCEe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
MeTaIpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH, UCIIOJIb3yeMble B XUMUH,
peo0pa3oBEIBATh MIHUPOKO MPUMEHSIEMbIC B XUMHUHA MOJCIIbHBIC TTPEICTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XuMHudeckas (opmylia W YypaBHEHUE
XUMHUYECKON peakIuu — MpU PEHICHUH Y4eOHO-TI03HABATEIbHBIX 33/a4, ¢ YYETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISIBISATh M XapaKTEpU30BaATh CYIIECTBEHHbBIC
MPU3HAKN U3Yy4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBJIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYHS B U3yUaeMbIX MPOIIECCAX U SBJICHUSIX.

ba3zoBble ucciaeaoBarebCKue 1eUCTBUA!

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAayeCTBE OCHOBBI g (POPMUPOBAHHUS THUIIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NPUOOPETEHUE OMbITa 10 TUIAHUPOBAHHUIO, OpPraHU3AlMU W TMPOBEIACHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOIomaTh 3a XOJO0M IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, PopMmyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPHPETUPOBATH HHGOPMAIIHIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TOJIyIaeMyl0 U3 Pa3HbIX UCTOYHUKOB

(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIC



nocobusi, pecypcbl MHTepHeTa), KPUTHUYECKHM OLIEHWBATh MPOTHUBOPEUYMBYIO U
HEJIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHE MPUMEHATh PA3INYHbIE METOJbI M 3aIllpOChl NPU IOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITTOJHEHUS
y4€OHBIX U MO3HABATEJBHBIX 33/1a4 ONPEJEIEHHOTO TUIIA, IPUOOPETEHUE OIBITA B
o0nacTh MUCHOJB30BaHUS HMHPOPMAIIMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO UCIIOJIB30BAHUS PA3NIUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BbIOMpaTh ONTUMAJIbHYIO (POpMY MpEACTaBICHUS UH(OPMALIUU U
WLTIOCTPUPOBATh pEIIaeMble 3a/ladydl HECIOXHBIMA CXEMaMH, JuarpaMMaMu,
apyrumu popmMamu rpadUKu U UX KOMOMHALUSAMY;

YMEHHME HCIIOJIb30BaTh M AaHAJIM3UPOBAaTh B Ipouecce Yy4yeOHOH u
UCCJIEI0BATENBCKOW JEATEIbHOCTH MH(POPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOI0 XO3MCTBA M TPAHCIOPTa HA COCTOSIHME OKpYXKArolled HpHUpPOIHOM
CpEelBlL.

KoMMyHuKAaTHBHBIE YHHBePcaIbHbIe yieOHbIe 1eiicCTBUA:

YMEHMs 3a/JaBaThb BONPOCH (B XoA€ Juanora M (Wid) IOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMol  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEJILHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHMSI  IPEICTaBIATh  IMOJYYEHHBbIE  pe3yJbTaThl  [103HABATEIbHOU
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JeNaTh TMPE3CHTALUI0
pe3yJabTaTOB BBIMOJIHEHUS XHMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUE€OHOTO MTPOEKTA);

YMEHHsI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABAaTEJIbHOM M HUCCIIEIOBATENBCKOM  JIEATENbHOCTH TpPU  pEIICHUU
BO3HUKAIOIINUX TPOOJIEM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB M COTJIACOBAHUS
no3uluil (00cyXeHusi, OOMEH MHEHHMSIMH, «MO3TOBBIE LITYPMbI», KOOPIWHAIUSI
COBMECTHBIX JICWCTBUN, OIpelnejeHre KpPUTEpUeB IO OLIEHKE KauecTBa
BBITIOJTHEHHOHN pa0OThI U pyTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE y4eOHbIe NeHCTBHSA:



YMEHHUE CaMOCTOATENBHO OIPEICIATh LENIH ACATEIbHOCTH, IUIAHUPOBATD,
OCYIIECTBIISATh, KOHTPOJUPOBATh M TPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeATEIIbHOCTh, BRIOUpATh Hanbosee d3(PGeKTUBHBIC CIIOCOOBI pelIeHUs] YYeOHbIX U
MO3HABATEIbHBIX 33J]a4, CAMOCTOSATEIIBHO COCTABIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUUA TIPA  BBINIOJIHEHWM 33JaHUA C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHUBATh COOTBETCTBHUE IOJYYEHHOTO pE3yibTara 3asBJICHHOW LEJIH, YMEHHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaracMbl€ B YCIOBUU 3aJaHUMN.

HPEIMETHBIE PE3YJIBTATHBI

B cocrtaBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOEHUIO 00s3aTEeIBHOTO
coJlepKaHMs, YCTAHOBJIEHHOTO JIaHHOW denepalbHON pabodeil mporpaMMoH,
BBIJICTISIIOT: OCBOEHHBIC OOYYarOIIMMHUCS HAy4YHbIC 3HAHUS, YMEHHUS U CIIOCOOBI
JNEUCTBUN, crnenupuyecKkue Il MpeAMETHOW obnactu «XUMHS», BUbI
JNEATEIbHOCTH 10  IIOJYYEHUIO HOBOIO  3HAHMS, €ro  HWHTEpPHpPETALUH,
peoOpa30BaHUIO U IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSX.

K xonity oOydenus B 8 kiacce npeIMeTHbIE PE3ysIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh COOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBIC] OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpOIHAsT M HEOJAHOPOAHAs), BaJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBasi J10J1s1 XUMHUUYECKOTO JIEMEHTa B COCAMHEHUHU, MOJIIPHBINA 00BEM,
OKCHJ], KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEHEHb
OKHUCJICHHS, XMMHUYECKasl PEeaKIus, KiIacCU(pUKAIUS pPEaKIUi: peakiuu
COCMHEHUS, PEAKLUMH PA3JIOKECHUS, PEAKUUM 3aMEUICHUS, PEaKIUuU
oOMeHa, K30~ ¥ SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A((EKT peakiin,
AP0 aTOMa, JJIEKTPOHHBIM CIIOW aroma, aToMHas OpOWTallb, PagUyC

aToMa, XUMHUUYCCKaA CBsA3b, IIOJIAAPHAsA M HCIIOJAPHAA KOBAJICHTHAA CBA3b,



WOHHAs CBS3b, MOH, KATMOH, aHWUOH, PAcCTBOpP, MAaccoBas JI0Js BEIECTBA
(IpolLieHTHAasi KOHIICHTpAaIsi) B pacTBOPE;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHA U
MPUMEHSITH 3TU OHSTUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIMIL;

ONPENIENATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX,
CTENIEHb  OKUCIEHUSI  JJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEILIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHUU 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHas M HOHHAs) B
HEOPTaHUYECKUX COEAUHEHUSX;

packpeiBath cmbicha [lepuommueckoro 3akona [[. WM. Mengeneena:
JEMOHCTPUPOBATh TMOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT MX MojoxxkeHus B Ilepuogmyeckoid cucreme,
3aKOHOB COXpPAHEHUs MAacChl BEHIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HUsI, 3aKOHAa ABOTrajipo;

OMHUCBHIBATh M XapakTepu3oBaTh TaONMuHyo ¢dopmy Ilepuoanueckoit
CUCTEMbl XHMHMYECKHUX OJJIEMEHTOB: pa3iuvaTh IMOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymma)y, manbie u
OOJIbIIINE TIEPUOJIbI, COOTHOCUTH OOO3HAUCHMS, KOTOPhIE HMEIOTCS B
tabmuie «llepuomnueckas cucTteMa XuMmudeckux diemedHToB [J[. H.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB M 3apsij siipa, 00IIee YUCI0 PIECKTPOHOB
U pacrpeiesieHUe UX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPTaHUUECKUE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B pEaKIUu

BEIIECTB, M0 TETIOBOMY (D PeKTy);



e XapaKTEepHU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

e TPOTHO3UPOBATH CBOWCTBA BEMIECTB B 3aBUCUMOCTH OT UX KA4€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAIICHUNA B
Pa3INYHBIX YCIOBUSX;

e BBIYUCIISITH OTHOCUTEIBHYIO MOJEKYJSIPHYIO W MOJISIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »dJIeMEeHTa 10 ¢opmyIe
COCIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

e TMPUMEHATH OCHOBHBIE OMEPAIMU MBICIUTEIHHONU JIEATEILHOCTH — aHaJu3
U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTeMaTHU3aluIo, KiacCUu(PUKaIUIO,
BBISIBJICHE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — Il U3y4Y€HUs CBOICTB
BEIIECTB M XHUMHUYECKUX pEaKIUil, €eCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICJICHHBIN);

e CJIENOBATh IMpaBWjaM  MOJIb30BaHUS ~ XUMHUYECKOW  MOCYAOM U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O WU COOMPAHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJOpOAA M KHUCJIOPOJa), MPUTOTOBIICHUIO
pacTBOPOB C OMNPEACIEHHON MACCOBOW JIOJIEW PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W TPOBOAWTh  XHUMHYECKHE  DKCIIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB MIEIIOYEH M KUCIIOT C MTOMOIIBIO WHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xon1y oOydenus B 9 kiacce npeIMeTHBIC PE3yIbTaThl HA 0a30BOM yPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCS YMEHUM:
e pacKpbhIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHATHH: XHMHYECKUI

AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHMOH, MPOCTOE BEUIECTBO,



CIO0KHOE BEUIECTBO, BAJECHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasl PEaKITnsl, XUMUIECKast CBs3b, TEIUIOBOU 3(PdeKT
peakiuu, MOJb, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs HUCCOLMALNS, PEAKIMU WOHHOTO
oOMeHa, KaTauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMbIe U
HEeoOpaTUMBbIE pEaKIMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEINIb,  OKHCICHWE H  BOCCTAaHOBJICHHE,
aIIOTponus, aM(pOTEPHOCTh, XMMHUYECKas CBsA3b (KOBAJICHTHAas, MOHHAs,
METAJIMYEeCKas), KpUCTANIMYECKass penieTka, KOpPpo3usi METaJlIoB,
CIUIaBbl, CKOPOCTb XHMMHWYECKOMW PEAKUHMH, MPEICIbHO JOMyCTUMAS
koHueHTpanus [TJIK BemiecTna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHX IOHATHH U
MPUMEHSThH 3TU NOHATHUS MPU ONMKUCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BAaTh XUMHUYECKYIO CHMBOJIMKY JUI COCTaBJICHUS (HOPMYT
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUIA;

ONPEAEIATH BAJICHTHOCTh U CTEIIEHb OKUCIICHUSI XUMUYECKUX DJIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, IMPUHAMJICKHOCTh BEIIECTB K
OTpEeNIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢dopmyrnaMm, BHUJI XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, WMOHHAsA, MeETaUIMUecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (opmylie, XapakTep Cpelabl B
BOJIHBIX PAacTBOPax HEOPraHUYECKUX COCAUHEHUM, TUI KPUCTATUIMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMmbicn llepuogumueckoro 3akona [[. WM. MenneneeBa u
JEMOHCTPUPOBATh €r0 IMOHUMAHWE: OINKUChIBATH W XAPAKTEPU30BATH
Tabauunyo Gopmy Ilepuogndeckoid CUCTEMbl XUMHYECKUX AIIEMEHTOB:
paznuyaTh TOHATUSA «rJaBHas mnoAarpymnma (A-rpynma)y U «mobodHas
noarpynmna (b-rpynma)», manbie u  OonbIMe TMEPUOABI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpPhIE MMEIOTCS B TMEPUOAUYECKONM Taliuie, ¢

YU CJIIOBBIMHA XapaKTCPHUCTHUKAMU CTPOCHUA aTOMOB XUMHWYICCKHUX



AJIIEMEHTOB (COCTaB M 3apsii sapa, oOIee YHCIO JJIEKTPOHOB U
pacnpeneieHue WX 0 DJJIGKTPOHHBIM CJIOSIM), OOBSCHITH OOIIHE
3aKOHOMEPHOCTH B U3MEHEHHHM CBOWCTB 3JIEMEHTOB M MX COCJIMHEHHI B
npezenax MajblX MEPUOJIOB U TJIaBHBIX MOATPYII C YUETOM CTPOCHUS MX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlECTBa,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIUU
BEIECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHUIO CTENEHEH OKHCIICHUS
XUMHUYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEMUDUUECKHE XHUMHUYECKHUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPKIAs OMNHUCAHUE
NpuUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIHUX
XUMUYECKUX PEAKIINN;

COCTaBIISAITh YPABHEHUS DJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIETI0YEH U COJIEH, ITOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIM NOHHOTO
oOMEHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIOMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSA3U MEXK/y BEIIECTBAMU Pa3IMUHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIHIA
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHA;
MPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HX CTPOCHUS,
BO3MOXHOCTH MPOTEKAHUS XUMHUYECKHX MPEBpPAlICHUNA B Pa3IUUYHBIX
YCIIOBUSIX;

BBIYUCIISITH OTHOCHUTEIBHYIO MOJICKYJSAPHYIO M MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »JJIeMEHTa 10 (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEAKIUU;

coONMOaTh  MpaBuUja  TOJB30BAHUSA  XUMHYECKOW  TMOCYAOH W
Ja00paTOpHBIM  O0OpYJIOBaHMEM, a TaKXe TNpaBujia oOpalieHust ¢

BCHICCTBAMU B COOTBCTCTBHMHM C HWHCTPYKOUAMHU 110 BbIIIOJIHCHUIO



71a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJMYYEHUI0O U COOMPAHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAaKa U yTIICKUCIIOTO Ta3a);

NPOBOJANTh  PEAKIUH, TMOATBEPXKAAIOIINE  KAYeCTBEHHBIH  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPHUA-, OpoMuU-,
uoaua-, kKapOoHat-, ¢ocdar-, cuiIMkKar-, cyibdar-, THIPOKCHUI-HOHBI,
KaTHOHBl aMMOHHUS W MOHBI W3YYCHHBIX METAJUIOB, NMPUCYTCTBYIOIINE B
BOJHBIX PACTBOpPaX HEOPTAHMYECKUX BEIIECTB;

PUMEHSATH OCHOBHBIE OTEPAIIMN MBICTUTEILHON NEATEIPHOCTH — aHAIN3
U CHHTE3, CpaBHCHHE, OOOOIICHNE, CHUCTEMATH3aIlii0, BBHISBICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€H — JUIA M3Yy4YEHUS CBOWCTB BEIICCTB U
XAMHYECKUX PEaKIHid, eCTECTBEHHO-HAyYHBIC METOABl IMO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (pealbHBIA H

MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoaudecTBO yacoB
Ne HaumeHoBaHue pa3jieioB u dieKkTpoHHbIe (LM POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM NMPOrpaMMbl Bceero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3nen 1.IlepBoHayaibHble XUMHYECKHE MIOHATHS
Xumust — BakHas o0J1acTb

11 €CTECTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPAKTUYECKOM IEeSATEIbHOCTH https://m.edsoo.ru/7f41837c

YyeJIOBEKa

12 BemiecTBa 1 xummuueckue 15 1 bubnnoreka IIOK

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

Hroro o pasneny 20

Pa3znen 2.BaxHeiilme npeacTABUTEIH HEOPTAaHUYECKUX BellleCTB
51 Boznyx. Kucnopon. [lonsitue 6 bu6mmoteka [IOK

' 00 okcumax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bu6nuoreka [IOK

' U COJISIX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUSX https://m.eds00.ru/7f41837¢c
54 OCHOBHBIE KJIACChI 11 1 1 bu6mmoreka [IOK

HEOPraHWYECKUX COCTMHEHUN

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Paszgea 3.I1epuoanueckuii 3axkoH u Ilepuoguueckas cucrema xummnueckux djeMeHToB JI. U. MenneneeBa. CtpoeHue aToMoOB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnuoteka LIOK

31 XHUMHYECKUX djeMeHToB /I, 1. ! https://m.edso0.ru/7f41837c
Menaene-eBa. CtpoeHue aToma
XUMHUYEeCKas CBS3b.
3.2 OKUCIUTEIIBHO- 8 bubmorexa HOK
https://m.edso0.ru/7f41837c
BOCCTaHOBUTEJIbHBIE PEAKLIMH
bubnuoteka LIOK
Hroro no paszeny 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa [JOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE 1 yruyOneHne 3HAHUMA 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3zgen 2HeMeTa/liIbI M X cOeAMHEHUSA
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u eé 6 brbmmorexa [JOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



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

Pa3zgen 3.MeTa/JIbI M MX COeAUHECHUSA

bub6nmoreka [IOK
A I 4
3 Obume cBolCTBA METAILIOR https://m.edso0.ru/7f41a636
bubnunoreka LIOK
2 B i 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pazgen 4. Xumusi 1 oOKpy:Kamomas cpeaa
4.1 BemecrBa 1 MaTepuaisl B )KU3HU YEI0BEKA 3 bubmorexa HOK
' m p https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE BpeMms 3 bubmorexa HOK

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

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

68



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

YYEBHO-METOJJUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Xumus. 9 knacc: yuebnuk / O.C. 'abpuensna. — 12-e uzg., crepeoru. — M.:
Jpoda, 2020. — 176, [1] c.: n.

Xumus. 8 kinace: yaeonuk / O.C. 'abpuensna. — 12-e uzn., crepeotun. — M.:
Hpoda, 2020. — 287, [1] c.: ni.
METOANYECKHUE MATEPUAJIBI J1JIs1 YUUTEJISA

Xumus. 8 knacc: KoHTposbHbIE U TpoBepoUHbIe padoThl K yueOHuky O.C.
["abpuensna, I'.I'. JIsicoBoit «Xumus. 11» /O.C. I'abpuensn, [1.H. bepe3kun u
ap. — 9-e m3n., crepeorun. — M.: [Ipoda, 2019. — 160 c.

Xumus. 9 xknacc: KonTposnbHbie v mpoBepoyHbie padoThl K yueOHuky O.C.
["abpuensna, I'.I'. JIsicoBoi «Xumus. 11» /O.C. I'abpuensn, [1.H. bepe3kun u
ap. — 9-e uzn., crepeotun. — M.: Jlpoda, 2019. — 176 c.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

Poccuiickas anextponHas mkona: https://resh.edu.ru/

«Yuu.py»: https://uchi.ru/

«SAunekc. Yueonuky: https://education.yandex.ru/home/

«SKmacew: https://www.yaklass.ru/

doxchopa: https://foxford.ru/about

«Cupunyc. Onnaita»: https://edu.sirius.online

bu6mmoreka L{OK https://urok.apkpro.ru/
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