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MNOACHUTEJBHASA 3AIINCKA

[IporpaMma 1O XHMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (QenepanbHONl pabouell MpoOTrpamMMbl
BOCIIMTAHUS U C YYETOM KOHIICTIITUY MPETOoaBaHusl yIeOHOTO MpeaMeTa « XUMHUsDH)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma 1Mo XuMuU Oa€T TPEACTaBICHHE O IMEJAX, OOIIeH CTpaTeruu
oOy4deHusi, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIMXCSA CpPEACTBAMHU Y4eOHOTO
peaMeTa, YCTaHABIINBAECT 00s13aTeNbHOE MPEIMETHOE coAepKaHue,
MpElyCMAaTPUBAET PACHpPEICICHUE €ro Mo KilaccaM U CTPYKTYpUPOBAHHUE IO
pazzenaM M TeMaM IMporpaMMbl IO XUMHH, OMNPEACISCT KOJMYECTBEHHBIE M
Ka4eCTBCHHBIC XapaKTePUCTUKHU COIEpKaHUS, PEKOMEHIYEMYIO
MOCJIEAOBAaTEILHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro Mpolecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYarolmuxcsi, ONpeaensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzaiuy TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTEeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed U3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATENILHON JEATETbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XHUMHH CIY)KHT OCHOBOH 11 (POPMHUPOBAHHMS MHPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTPAtOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DHEPIUU W 00 SBOJIIOIMU BEIISCTB B IMPHUPOJE, O IMYTAX PEIICHUS TI00ATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyenune xumuu:

. CIOCOOCTBYET  pealu3alid  BO3MOXKHOCTEH ISl  CaMOpas3BUTUA |
dbopMupoBaHUs KYJIbTYpPhI IMYHOCTH, €€ 00111eH U (PyHKIIMOHATLHON TPaMOTHOCTH;
. BHOCHUT BKJIaJl B (JOPMUPOBAHUE MBIIIJIEHUS U TBOPYECKUX CIIOCOOHOCTEU

OoOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4yeOHOM  JIesITeIbHOCTH,
AKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NESITEIIBHOCTH;

. 3HAKOMUT CO CIEeIU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIs/1a HA €AUHCTBO MTPUPOIBI U YETIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
ATaroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YUaOIINXCS;



. CHocoOCTBYeT (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUHU OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsl  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarormuecku
aIalITHPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAyKH XUMUH Ha ONpPEeNeIEHHOM dTane eé
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OII[ero 00pa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHHM H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPTraHUYECKON XUMHH.

CrpykTypa coaepkaHus MpOrpaMMbl IO XMMHUU CPOPMUpPOBaAHA HA OCHOBE
CUCTEMHOr0O noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJBIBACTCS U3 CUCTEMBI
MOHATUN O XUMHYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUN O XUMUYECKOU
peakuuu. OO0€ 53TH CHUCTEMBI CTPYKTYPHO OpraHU30BaHbl MO IPHUHIMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOr0 YpOBHSL:

—  aTOMHO-MOJIEKYJIIPHOT'O YYEHHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

—  llepunoanueckoro 3axkoHa [[. 1. MeHieneeBa Kak OCHOBHOI'O 3aKOHA XUMUU;
—  YYEHHS O CTPOCHHH aTOMa U XUMHUYECKOH CBSI3H;

—  M[peAcTaBiIeHU 00 3JIEKTPOJUTUYECKOM  JUCCOLMAlMM  BELIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJTHOTO
YPOBHSI K JPYrOMY, BBIMIOJHSSA (YHKIMU OOBICHEHUS U MPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHSI U BO3MOXXHOCTEH IMPAKTUYECKOIO NMPUMEHEHUS U IOIYYEHHS
M3y4aeMBbIX BEILECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNS] O XUMHYECKOM COCTABIAIOIIEN HAyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHUCTEMHOM NpPHUPOABI, LIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
METOJaM TO3HaHMS B Hayke. M3ydeHne XWMuUM NPOUCXOAUT C TNPHUBJICYECHUEM
3HAaHWM W3 paHee HW3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX ol Mupy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kinacey.

[Ipy wu3yyeHUH XUMHUM TPOUCXOAUT (POpMHpPOBaHHUE 3HAHUN OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JESITEIbHOCTH YEJIOBEKA W KaK OJHOIO W3 KOMIIOHEHTOB MHMPOBOM KYJIBTYDHI.
3amava y4eOHOTO MpeaMeTra COCTOMT B (POPMHUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaXXHEHIUX (DaKTOB, MOHSATHM, 3aKOHOB M TEOPETUUCCKUX MOJIOKCHUH,
JIOCTYIIHBIX 00OOIIEHUIT MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PeaKIuii, B (OpMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX TPUMEHEHHH B Y4YEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHMM NpaBWJI 0e30MacHOro oOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3HaYeHHE MPUOOPENTU TaKUE 1IETH, KaK:
—  (opMupoBaHME HHTEJUIEKTYyaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY IPUHATHUIO PEUICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM SKU3HU;
—  HampaBlIEHHOCTh  OOy4YeHHs]  Ha  CHCTEMaTH4eckoe  MpuoOIIeHHe
o0yJaromuxcss K CaMOCTOSITEIbHOM I[MO3HABATEIBHON JESATEIHHOCTH, HAYYHBIM
MeToJaM NO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;
—  o0ecrnieyeHHE YCIOBHM, CIIOCOOCTBYIOIIUX MPUOOPETEHHUIO O0YYarOIIMMHUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAJIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;
—  ¢opmupoBaHue 00mEeHd (QYHKIMOHATIBHOM M  €CTECTBEHHO-HAY4YHOMH
rPaMOTHOCTH, B TOM 4YHCJIE YMEHHHA OOBSACHATH M OILICHUBATH SIBJICHUSA
OKpY’KaIOIIer0 MHUpa, MCIHOJNB3YS 3HAHUS U OIBIT, TMOJyYEHHBIC MPH HU3YUCHHUH
XMMHH, TPUMEHATh UX IpPU PEIICEHUU MpoOJieM B TMOBCEJHEBHOW XHU3HU MU
TPYZIOBOM JIE€SITEIIbHOCTH;
—  ¢opmupoBaHue y  oOydalooluXcsi T'yMaHUCTMYECKHUX  OTHOILIEHUH,
MOHMMAaHUSA LEHHOCTH XUMHUYECKMX 3HAHUW [UIsI BBIPAOOTKH HKOJIOTHUYECKU
1EJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEJAX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOM Cpebl;
—  pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO H
CAMOBOCITUTAHMIO HAa OCHOBE YCBOCHHs  OOINEYEIIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOdWMIsl W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEAEHHBIX I HM3yYyeHUs XHMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4€JOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemjecTtBa. du3nMueckue CBOWCTBA BEIIECTB. ArperaTHOE COCTOSIHUE
BemiecTB. [loHsATHE O MeTomax MoO3HaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHust cMecei.

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

Xumudeckas ¢Gopmyrna. BaaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewnlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHocuTeNnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl W 4YHCJAa CTPYKTYPHBIX €AWHUI[ BemiecTBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTUHEHUM.

Pu3NYEeCKUEe U XUMHUYECKHUE SBICHUS. XUMHUECKas PEeakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUYECKUX pPEeaKIUi (COeTUHEHNs, Pa3I0KEHUs, 3aMEIIeHUs], OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiaMu paboThl B JIaOOpaTOpPUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM 00OpPYJAOBAHUEM, U3YYCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB O00pa3OB HEOPraHUYECKHX BEIIECTB, HAOIIOACHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJla, pacTUpaHUE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJia C KUCIIOTOMN) SBJICHU, HAOII0IeHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUUECKUX peakiuil (pasioxeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (II) mpu HarpeBanuu, B3auMoieicTBHE *kene3a ¢ pactBopoM cosid meau (II),
U3Y4YeHHUE CIOCOOOB PA3JCICHHUs] CMECEH: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBAHUE, AUCTHWUISAIMA, XpoMaTorpadusi, MpoBeJeHUE OUYNCTKH MOBAapEHHON
COJIM, HaONIOJEHWE W  ONUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHelne npeacTaBuTe M HEOPraHUYECKHUX BELIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopos — 3ieMEeHT U MmpocToe
BelecTBo. Haxoknenue kucimopoia B mTpupoe, (U3HMUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHus). Oxcunpl. I[lpumenenue xkucnopona. CrocoOsl



MOJIYYCHHUST KHUCTopoAa B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoze. O30H — ajutoTportHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakiuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOT0 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, (U3NYECKUE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxyyeHus. KucmoTsl u comnu.

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

duznyeckue CBOMCTBA BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacepilieHHbIE M HEHACBIIIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBas 10Ji BEIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpOB B IpUpPOJI€ U B KU3HU 4YeloBeKka. KpyroBopoT Bozbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJ. OXpaHa U OUUCTKA MPUPOIHBIX BO/I.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Kimaccuduxanus
OKCUJIOB:  cojeoOpasyomiue (OCHOBHBIE, KHCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lonyueHnune okcuaos.

OcHoBanusi. Knaccudukanuss ocHoBaHMM: IMIEIOYM U HEPACTBOPUMBIC
ocHoBaHuA. HoMeHknarypa ocHoBaHnid. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucior. dusndeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axkruBHoctm merammoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eHeTnyeckas CBSI3b MEXKIY KJIacCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OMNMPEEICHUE COACPKaHUs KUCIOPOAa B BO3AYXE, MOJIYyUYEHHE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpEeKpallleHusl TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMMMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHWE, PACMO3HABAHWUE W HW3YUYCHUE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMojehcTBre Bojopoaa ¢ okcugom meau (II)
(BO3MO’KHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE OOpa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEIOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIECHHE PACTBOPOB C OIPEICIEHHON
MAaCCOBOM JI0JIEW PACTBOPEHHOI'O BEIIECTBA, B3aUMOJECHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMAaTEepUaJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUSI OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3ydeHue B3auMmozeiicTBus okcuga menud (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C MeETajulaMHy, peaklUWil HEUTpalh3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOIO MeTajula JPYTMM M3 PAacTBOpA COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHUYECKHX
COCIMHECHUI.

IHepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOTMBITKM KIACCU(PHUKAIIMA XUMUYECKUX dJeMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPBhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
Y TUAPOKCUJIBI.

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMUYECKHUX dJIEMEHTOB /1.
HN.  MengeneeBa. KopoTkonepuonHas u  JiIuHHONEepuoAHas  (OpMbI
[Tepronnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. Ou3ndeckuil CMBICI IOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3oTonbl. DnexkTponbl. CTpoeHue
AJIEKTPOHHBIX  000JI0OUeK aToMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
AJIEMEHTA T10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUsl pajJhyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWMCTB IO IPyNHIiaM v NEPUOIAM.

3nauenue [leproanueckoro 3akoHa u [leprpoandeckoil CuCTEMbl XUMHUECKHUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBS3b.
DJEKTPOOTPULIATENLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Iporecchbl OKMCIIEHUs U BOCCTAaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

M3yueHHEe OOpasloB BEIIECTB METAUIOB M HEMETANJIOB, B3aUMOJCHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT U IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COEAUHEHNUS).



Mestcnpeomemnmnuie ceasu

Peanmusanuss MeXNpeIMETHBIX CBSI3€M INPU W3YYEHHM XMMHM B 8 KJlacce
OCYILIECTBIISICTCSl 4epe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTAEJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TIOHATHS: HAYYHBIA (PaKT, THIOTE3a, TEOpus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOIUIHOCTh, HAOJIOICHUE,
DKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, JJNEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHUE BEIIECTBA, ra3, (GU3MYECCKUE BEIMYUHBI, SIUHUIIBI
MU3MEPEHUS, KOCMOC, IUTAHETHI, 3BE31bI, COoHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadusi: armocdepa, ruapochepa, MuHEpandbl, TOPHBIE TMOPOJIBI,
MOJIE3HBIE UCKOMaeMBbIE, TOTLUIUBO, BOJIHBIEC PECYPCHI.

9 KIIACC

BemecTBo U XMMHUYecKasi peaKkius

[Tepuonuueckuii 3akoH. [lepuoanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TIE€PBBIX TPEX TMEPUOAOB, Kalus, KalblUi MU HX
COCMHCHUM B COOTBETCTBUU C TIOJIOKEHHEM JJIEMEHTOB B llepuoanueckon
CUCTEME U CTPOCHHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3H. THIBI KPUCTATIIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT TUIIA KPUCTAJUIMUECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJAaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKas CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukanusi XuMUYECKUX PEaAKIUA MO pa3IMYHbIM MPU3HAKaM (110 YHUCITY
U COCTaBy YYacCTBYIOIIMX B PEAKIHUM BEIIECTB, MO TemioBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX 3JIEMEHTOB, MO OOpAaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U IHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECCKUE
YpaBHEHMUS.

[ToHsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. [ToHsTHEe 00 00OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonsarre o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIONIME HAa CKOPOCTh XHMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.



OKHCIUTETFHO-BOCCTAHOBUTENLHBIE  PEAKIMKM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHOW  PEaKIIMH. CocrtaBieHue  ypaBHEHUH
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMd C  HWCIOJBb30BAHUEM  METOJA
AJIEKTPOHHOTO OallaHca.

Teopus 3NEKTPONTUTUIECKON TUCCOUUALIMU. DIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [HUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMuueckoil cBsa3u. Crenenp aqucconuanuu. CUIbHbIE U C1a0ble SJIEKTPOIUTHI.

Peakiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEaKIUi HOHHOTO OOMEHa,
MOJHBIE M COKpAIIEHHbIE HWOHHBIE YypaBHEHUsA peakuuid. CBOICTBA KHUCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nucconuanuu. KauectBeHHbIe peakiiui Ha HOHBI. [IoHATHE O THIPOIU3E CONEi.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAILNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmaza), CIOXKHBIX BEIIECTB
(xJopua HaTpuUsi), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTH XMMHUYECKOW pEaKiuu
OT BO3JICUCTBHS Pa3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE HIIEKTPOIPOBOJIHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa OUCCOLUMALMU KHUCIOT, IIEJIOYEH U  COJIEH
(BO3MOXXHO  HCMOJB30BAHME  BUJEO MaTEPHAIOB), IMPOBEJCHHE  OIbBITOB,
WUTIOCTPUPYIOIIUX ~ NPU3HAKM  NPOTEKAHHWS  peakluudid  HOHHOTO  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropeHue, peakiuu pasiIoKEeHHs, COCTUHEHUs), PACIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IIOMONIbIO KAYECTBEHHBIX pEAaKIUMd Ha HOHBI, pEUICHUE
AKCIEPUMEHTAIBHBIX 33]1a4.

HemeTasiibl U MX coeIMHEHU S

OO6mrast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHue M (PU3NYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMeTaulaMy, IIeJIo4aMH). XJIOPOBOJOPO/I.
ConsiHast KuCiIOTa, XUMUYECKHE CBOMCTBA, IOJyYEeHHE, NMpUMEHeHHe. [lericTBue
XJIOpa W XJOPOBOJOPOJA HA OpPraHM3M YeEJIOBEKa. BakHeWlne XJIOpHuabl U UX
Hax0JICHUE B MIPUPOJIE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHbIe CTerneHu okucieHus. CtpoeHue U (U3MYECKUE CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJUTOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOoeHHE, (PU3NYECKUE U
XUMHUYecKkue cBorcTBa. OKCUABI CEpbl KaK MPEACTABUTENIA KUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Quanueckue U XUMUYECKHE CBOHCTBa (oOmume Kak
NpeACTaBUTENSl Kjacca KHUCIOT U crnenuduyeckue). XHUMHUYECKHE peakluu,



JeXalllue B OCHOBE IMPOMBILUIEHHOTO CHOCO0a MOJY4YEHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEaKIIMs Ha
cyiabdaTr-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MPHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIeH cpeabl COCIUHEHHUSIMU Cepbl (KHCIIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OOmast xapakrepucTuka 371eMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, pacIpOCTPAHEHHE B MPUPOJE,
dbusnyeckue U XuMrueckue cBoiictsa. KpyroBopor azora B npupojie. AMMHUaK, €ro
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJyuyeHue U npuMenenue. Com aMMOHUS,
ux QU3NUECKUE U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ TMoiyuyeHue, (pu3nueckue M XUMHUYECKHE
cBOMcTBa (0OIIME KaK TMPEJICTABUTENS Kiacca KHUCIOT W cHenudUuuecKue).
Hcnonb30BaHWE HUTPATOB M COJIEW aMMOHHS B KAyeCTBE MHMHEPAIbHBIX
ynoopeHuil. XMMHUUECKOE 3arpsi3HEHUE OKPYKarolle cpebl COeAMHEHUIMHU a30Ta
(KUCIIOTHBIE MOXIW, 3arps3HEHUWE BO3AyXa, MOYBBI M Bogoémon). docdop,
altoTponHele Moaudukauuu (ochopa, (PU3NUECKUE U XUMHUYECKHUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3nIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonb3oBanue pochaToB B KaueCTBE MUHEPATIBHBIX YOOPEHUIA.

OOmast xapaktepuctuka 31eMeHToB [VA-rpynnbsl. OcoOO€HHOCTH CTPOEHUs
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCJIEHHUS.  YIJIEpOoA,  aJUIOTPOIHBIE
MOAM(UKALMK, PACHPOCTPAHEHHE B MpUpPOnAE, (U3UUYECKUE U XHUMHYECKHE
cBoiicTBa. Ancop6Ouusi. Kpyrosopot yriepoaa B npupoje. OKcuabl yriepoja, ux
¢usznyeckne W XUMHYECKHE CBOWCTBA, JEMCTBHME HAa JKUBbIE OPIraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBA3aHHbBIE C OKCHIOM
yriaepoaa (IV), rumore3za riao0albHOrO TMOTEIJICHUS KIWMaTa, MNapHUKOBBIN
s dext. YronpHas KucaoTa u €€ coyiM, uX (PU3nuecKue U XMMHUYECKHUE CBOMCTBA,
noJiydeHrue W TnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, POMBILIUIEHHOCTH U CEIBCKOM
XO3SMCTBE.

[lepBoHavasIbHbBIE TOHATUSL 00 OPraHUYECKUX BEIIECTBAX KaK O COSIUHEHUSX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, TAHOJI, INIMLIEPUH, YKCYCHAs! KHCIIOTA).
[TpuponHblE HCTOYHUKHU YTIEBOAOPOAOB (Yrojb, MNPUPOAHBIA Ta3, HedTb),
MPOJIYKTHl WX TmepepaboTku (OCH3MH), UX POJIb B OBITY W TPOMBIIICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: KUpax, Oeskax, yrieBojax — U ux
poid B OKM3HM 4elOBeKa. MarepualibHOE €AMHCTBO OpPraHMYECKUX U
HEOPTaHWYECKUX COCTMHECHUM.

Kpemuuii, ero ¢Qusmueckue M XUMHYECKHE CBOMCTBA, MOJIY4YeHHE U
npuMmeHenue. CoenuHeHHs KpeMHus B mnpupozge. OOmue mnpeacraBieHus 00
okcunie kpemaust (IV) u kpemaueBor kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B



OBITY, B IIPOMBIIIJIEHHOCTU. BaxHelllne CTpOUTENbHbIE MaTepHalbl: KEPAMHUKA,
CTEKJIO, IIEMEHT, 0eTOH, kene300eToH. [Ipobiempr 6€30MacHOTO HMCIOIB30BAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa3oB HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKIINN Ha XJIOPUJ-WOHBI U HAOIOJICHHUE MPU3HAKOB
X TIPOTEKAHWsI, OMBITHI, OTpaKawimue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
TaJIOTEHOB M WX COEIUWHEHUU (BO3MOXKHO HCIIOJIb30BAHUE BHUIACOMATEPUATIOB),
O3HAKOMJIEHWE C 0Opa3laMu XJOPUAOB (TaJOrE€HUIIOB), O3HAKOMIJICHHE C
oOpasulamu ceppl M €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEPHAIIOB), HaOIIOICHNE TIpoliecca OOYTIMBaHUs caxapa IoJ JeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, H3y4YEHHUE XHMHYECKHX CBOMCTB
pa30aBIIEHHON CEpPHOM KUCIIOTHI, MPOBE/ICHNE KAaUeCTBEHHOM peakIuu Ha Cylbdat-
WOH W HAOJIOJIeHHWE NpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HMUECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIUHEHHA (BO3MOYKHO HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3laMu a30THBIX U (HochOpHBIX yAO0OpEeHUl, MoIyyeHue,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHakKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHne Npu3HAKOB
WX IPOTEKaHHUsI, B3AMMOJICMCTBUE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCMOJIb30BAaHUE BHJICOMATEPHUAIOB), W3y4YECHUE MOJIeIIen
KPUCTAUIMYECKUX peIIETOK aimMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOIIMU  PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM NPOTHBOTas3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YYE€HHE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHenme HeMETaIUIbl U UX COCIUHEHUS.

MeTaJibl 1 X COeIMHEHUS

OO6m1as XxapakTepUCTUKa XUMUYECKUX JIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux TmnonoxeHus B llepmogmyeckor cucreMe xumuueckux daemeHTtoB . N.
MenpeneeBa u crpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnnyeckas CBS3b U
METAJIMYECKasi ~ KpPUCTA/UIMUECKass  pelI€TKa.  DIEKTPOXUMUYECKUH  pl
HanpsHkeHU MeTawioB. du3nyeckue U XMMUYECKHUE CBOMCTBAa MeTauioB. OO0rue
CcrocoObl ToNy4eHus: MeTayioB. [loHATHE O KOpPPO3UM METAIJIOB, OCHOBHBIE
criocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTallb, YyTyH, JIOPATIOMHHUH,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U TPOMBIIINICHHOCTH.

[Ilenounsie meTamel: nonoxeHue B llepuoamyeckon cucreme XMMHUYECKHX
sanemeHToB . 1. MenaeneeBa, CTpoeHHME MX aTOMOB, HAXOXJIEHUE B IPUPOJE.
dusnyeckue U XMMHUYECKUEe CBOMCTBA (Ha mpuMmepe HaTtpus U Kanus). OKCUIbsl 1



TUIPOKCUAB HaTpus MW Kanusa. lIpuMeHeHHne mEenoYHbIX METAUIOB W UX
COCIUHCHUM.

[[lenoyHo3emenbHbIE METAJUIBI MarHMid W KalblMA: IIOJIOXKECHHE B
[Tepuomuueckont cucreMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
HX aTOMOB, HaX0XJIEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueliue coequHEHUs KalblUsl (OKCHUJ, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIoJ103)keHue B [leproindeckor cCucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXxOoXAeHWE B mpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(POTEpHBIE CBOMCTBAa OKCHJIA U THIPOKCH]IA
aJIIOMMHMUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucremMe XMMHUECKUX 3JIEMEHTOB /1.
. MenpgeneeBa, CTpoEHHE aTroMma, HaxOXJIeHUE B mnpupoaec. Duznmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THIPOKCUIBI U conn xkenesa (I1) u xemnesa
(IIT), ux cocras, CBOICTBA U MOJTYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o00pa3llaMd METAJIOB U CIUIABOB, HUX (HU3UUYECKUMU
CBOMCTBaAMH, M3Yy4Y€HHE  PE3YyJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJb30BaHNE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHJA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYE€CTBCHHBIX PEAKIMK HA MOHBI: MarHusl, KJIbIHS, aJIOMHHUS, [IMHKA, JKEJe3a
(I1) u xeneza (III), mequ (1), HaOrOAEHUE M OMTUCAHUE TPOIECCOB OKPAITMBAHMUS
MJJaMEHH WOHAMU HATpusi, KaJlus U Kajiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THMAPOKCHUAA ATIOMUHUS
Y TUAPOKCHUJIA [UHKA, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a71a4 Mo TeMe « Baxknenime
METaJJIbl U UX COCIMHCHUS.

XHUMHUS M OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOW JXU3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHnn 3K0JIOTHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).



Mesicnpeomemmnuwie céazu

Peanmnsannss MeXOpeIMETHBIX CBSI3€M INPU W3YYEHHH XUMHM B 9 Kiacce
OCYILECTBIISICTCS 4e€pe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
HNOHSTUN, TaK U MOHATUH, SBISIFOIIMXCS CUCTEMHBIMU JJISl OTAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC MOHATHS: HAYYHBIH (DAaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCCH(pUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
HKCIEPUMEHT, MOJEIMPOBAHUE, W3MEPEHUE, MOJIEIb, SIBICHHUE, NapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aTOM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
W30TONbl, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsl, MPOBOJHHKH,
NOJIYIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KPUCTAJUIMYECKAast
pemérka, CIuiaBbl, (pU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.

buonorusi: ¢orocuHTes, npIxaHue, Ouocdepa, 3KOCUCTEMA, MHUHEPAIBHBIE
yI00pEHUS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BEILIECTBA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaIbl, TOPHBIE MOPOJBI,
IIOJIE3HBIE HUCKOIIAEMBIE, TOIUINBO, BOJAHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
oOpa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU, IPUHSTBIMU B
oOlIleCTBE MpaBUJIaMd M HOPMaMHU IOBEJIEHUS M CIHOCOOCTBYIOT IMpoleccaM
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBAaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUUN W
pacCIIMPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTproTH4YeCcKOro BOCNMTAHUA:

LIEHHOCTHOT'O OTHOILICHUS K OTEYECTBEHHOMY KYJbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUsS 3HAYEHUS XMMHYECKOM HAyKH B KHA3HU
COBPEMEHHOTr0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HWH(pOpMaIMeil o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMUU,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaxaaHCKOr0 BOCIMTAHUSA:

MPEACTABICHUS O COLMAIBHBIX HOpPMax M MpPaBUJIAX MEKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIIEAOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
JEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HONW COBMECTHOM MAESATENBbHOCTU MPHU
BBITIOJTHEHUU Y4YeOHBIX, TMO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4eOHOM [eATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEACHUE W TIOCTYNKM CBOMX TOBApUIICH C TMO3ULUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU WU COCTABJISIOLIME
OCHOBY [IJI1 TIOHUMAaHUsI CYIIHOCTH HAyYHOW KapTUHBI MHUpA, TPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJMMBIC IS OOBSICHCHHUS HAOJI0IaeMBbIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYJIBTYpPHI, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOMU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOyYeHHWI0 U TO3HAHHIO, JIO003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js1, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJIEHUSI TMpaBui OE30MACHOCTH TpU  OOpaIlleHHuH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEATbHOU KU3HH;

S) TPyA0BOro BOCIIUTAHUS:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuii u Tpyda pa3InyHoro poja,
YBaXEHUE K TPyAYy U pe3yibTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW N0 XUMHUH, OCO3HAHHBIA BBIOOP
VHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUST 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHON po(eCCUOHATIBHON IEATEIBHOCTH U PAa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(ECCHOHATIBHOM Cpene;

6) PK0JIOrHYEeCKOro BOCIIUTAHHSA:

HKOJIOTUYECKU II€JIECO00Pa3HOE OTHOIIEHHWE K MPHUPOJIe KaK HCTOUYHUKY
YKU3HM Ha 3emJle, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE LIEHHOCTU 3I0POBOIO U
Oe3omacHOoro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSATh 3HAHMS, MOJIydaeMble NMPU U3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEH IPUPOIHON CPEIOH, I OBBIIICHUS
YPOBHSI  9KOJIOTUYECKOM  KyJIbTYpbl, OCO3HaHUS TJ00aJbHOTO  Xapakrepa
HKOJIOTHYECKUX MPOOJeM M MyTel HUX peuieHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTMYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJACTBOBAaTbCS UM B IO3HABATEIBHOM,
KOMMYHUKATUBHOM U COLMAJIbLHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pPE3yJNbTATOB BBIJIEISIOT 3HAUMMbIC IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TEOopus,
NPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U JIPYToe.), KOTOphIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOU



HAyYHOW KapTHMHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpHIE oOecneunBaioT (HOpPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3zoBble Jiornueckue JaeiicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATH CMBICI XUMHUYECKUX MOHSATUM (BBIICISITH UX XapaKTEPHbBIC
MPU3HAKK, yYCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KPUTEPUH 1T KIACCH(PUKAINMKA XUMHUYECKUX BEIIECTB W XUMHUYECKUX PEAKIIHMA,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHUE pacCyXAeHUs (MHAYKTHUBHBIC, ICIYKTHUBHBIC, 10 aHAJIOTHN),
JienaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TPOIECCEe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC ), CAMBOJIMYECKHE (3HAKOBBIC) MOJIEININ, UCTIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢Gopmylia W YpaBHEHHE
XUMHUYECKOW PEaKIUM — MPU PEIICHUH Y4eOHO-TI03HABATEIbHBIX 3aj]a4, C YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BaAThb CYIIIECTBEHHbIC
MPU3HAKHA U3Yy4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIABJIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUHS B U3yUaEMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciieoBare/IbCKHe AeiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JiIi (POPMHPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETCHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AUKd W IPOBEIACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
0 MpoJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M (JOPM MPEACTABICHUS, MOJYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTHUUECKH OIEHWBATh MPOTUBOPECUMBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl U 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCMOJIb30BaHUSI  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh U aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
UCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHHMKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIE NeHCTBHA:

YMEHMs 3a/JaBaTb BONPOCH (B XOA€ Juaiora M (WJId) IOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHHS MPEJI0KEHHOM 3aauH;

YMEHUSl  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  IMO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1a00paTOpHOro OMNbITa,
1abopaTopHOI pabOTHI O UCCIIEA0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOMU
IIO3HABATEJIBHOM M MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPM  PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uiuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINPENEICHHE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHUE CAaMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Hanbosee 3(PpPpeKTUBHBIE CIIOCOOBI peleHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEUCTBUUA MPU BBINOJHEHUM 33JaHUM C Y4YETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pPE3yJbTaTa 3asBICHHON 1I€JIM, YMEHUE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB [0 OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JIaHHOW deaeparbHol padodeil MporpaMMonu,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS HAay4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, chenupuIecKkue I TpeAMETHOW o0macth «XUMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYaITUsX.

K xoniy oOydenus B 8 kiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUUYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JI€MEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOTa, OCHOBAaHUE, COJb, DJIEKTPOOTPHUIATEIBHOCTb, CTEIECHb
OKHCIICHUS, XUMHYECKasi peakuus, KiacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, pPEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A((EKT peakiinu,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PaJAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBS3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(mporieHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUH H
MPUMEHSITh 3TU TIOHSTHUS MPU ONMMCAHUM BEIIECTB U UX MPEBPAIICHUH;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEAeIEHHOMY KJacCy COEIUHEHHUM Mo
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHAas M HOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpeiBaTh cMbIci Ilepuonnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX D3JIEMEHTOB OT MX ToJioxkeHusi B llepuonuueckoil cucreme,
3aKOHOB COXPAHEHUs MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYE€HUSI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iu4aTh TOHATHUS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, maieie u
OOJNbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmune «llepmomnueckas cucTeMa XuMmudeckux diemerToB J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij s/pa, 00IIee YUCIO IEKTPOHOB
U PaCTpeIeICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(DUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIY U COCTAaBy YYACTBYIOIIMX B PEAKIHUH
BEILIECTB, 0 TETUIOBOMY A (PeKTy);

XapaKTepH30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TOJTBEPKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTHU TMPOTEKAHUS XUMUYECKUX NPEBpAIlCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTEIBHON NEATCILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTeMaTU3aluIo, KiacCcu(uKaiuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — [JIsi U3y4YEHHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTEeCTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCINPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIeIOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaToOpHBIM 000pYJIOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOIYYECHHUIO WU COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOJAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAacCTBOPOB C OMNPEAECIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHHUIO PACTBOPOB IIEIIOYECH U KHUCIOT C MIOMOIIBIO HHIUKATOPOB
(;rakmyc, dheHondraiend, METUIIOPAHXK U JIPYTHE).

K xoHiy 00ydenus B 9 kjiacce npeaMeTHble pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUM:

PacCKphIBaTh CMBICII OCHOBHBIX XHUMHYECKMX MOHSATHM: XUMHWYECKUU
AJIEMEHT, aTOM, MOJIeKyJia, WOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJI0)KHOE€ BENIECTBO, BAJICEHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PeaKIlusi, XUMUYECKasl CBs3b, TEIUIOBOU ekt
peakinuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJIEKTPOJIUTHUYECKAsT IUCCOLMALMSA, PEAKIUA HOHHOTO
oOMeHa, KaTaJu3aTrop, XUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME W  BOCCTaHOBJICHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMUYECKas CBS3b (KOBAJICHTHAs, MOHHAS,
MeTajuInyecKas), KpHUCTaJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
koHuenTpanus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSThH 3TU OHATHUA MPU OMUCAHUY BEIIECTB U UX MPEBPALLICHUII;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PA3IMYHOTO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTNpeNIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnaMm, BHUJI XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHWYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOIO BELIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuunyo (opmy Ilepuogmdyeckoid CUCTEMBbI XUMHUYECKUX AJIEMEHTOB:
pasznuyaTh MOHATUA «rjaBHasg noArpynmna (A-rpynmna)y U «moOoyHas
noarpymnmna (b-rpynma)», manble u  OoNbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3aps] sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpefieyieHue HX MO0 JJICKTPOHHBIM  CJIOSIM), OOBSCHATH 0OOIIHe
3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHHI B
npeaenax MaJblX NEPUOJIOB U TJIaBHBIX MOATPYHI C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUUYECKUE peakiuu (10 YHMCIy W COCTaBy YYacCTBYIOIIMX B PEAKIIUU
BEIIECTB, MO TEIJIOBOMY 3(PGhEKTy, MO0 M3MEHEHHUIO CTENEHEH OKHCIICHUS
XHMHYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATh) OOIIME U CHEIU(DUUECKHE XUMHYECKUE
CBOMCTBa TIPOCTBIX M CJOKHBIX BEIECTB, MOJITBEPXKIAs OMNUCAHUE
npuMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHIM;

COCTaBIIATh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIICCTBAMHU PA3IMIHBIX KIACCOB,;
pPacKphIBaTh CYIIHOCTh OKHCJIHTEIILHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBJICHUS JIEKTPOHHOTO OaraHca dTUX PEaKITHii;
POTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOXKHOCTH TIPOTCKAHUS XWMUYECKHX TPEBPAIIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJEKYJISAPHYI0O H  MOJSIPHYIO MAacChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCITMHEHHsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0aTh  MpaBUjia  MOJb30BAaHUA  XUMHUYECKOW  MOCYAOH H
7a0b0paTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O W COOMPAHUIO
ra3zo000pa3HbIX BEUIESCTB (aMMHUaKa U YTIIEKHUCIIOrO ras3a);

MPOBOJUTh  PEAKIMH, TOATBEPKIAMONINEC  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OpOMUJI-,
uonu-, kKapoonart-, ¢docdar-, cuiamkar-, cyiabdar-, TUAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECCKUX BEIICCTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIbHON JEATEeIbHOCTH — aHaJIHU3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I U3y4YEHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
Ne HaumeHnoBanue pa3ziesioB U TeM IpOrpaMMbl KosmuecTBo yacoB DnekTpoHHbIE (IUPPOBEIE)
/1 Bcero | KontposbHbIe [IpakTnueckue 00pa3zoBaTeNbHBIC PECYPCHI
paboThI paboThI

Pasnen 1. [lepBoHayaibHble XUMHYECKHE OHATHS

1.1 | Xumusa — BakHas 00J1aCTh €CTECTBO3HAHUA U

. 6 1 2 [Ipe3enTanus
MPaKTUYECKOU JNeATEeIbHOCTH YEJIOBEKa

1.2 | BemecTBa 1 XUMHUYECKHUE PEAKITUHI 15 1 [Ipe3enTtanus

Wroro no pazgeny 21

Pasznen 2. BaxxHelilue npeacTaBuTe/ i HEOPraHU4eCKUX BellecTB

2.1 | Bo3ayx. Kucnopoa. [Tonsarue 06 okcumax 6 1 [IpesenTarnus

2.2 | Bogopona.IloHsitue o KUCIOTax U COMSX 8 1 [IpezenTtanus

2.3 | Boga. PactBopsl. [ToHsTHE 006 OCHOBaHHUSAX 5 1 1 [Ipe3enTtanus

2.4 | OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COCTMHECHUN 11 1 1 IIpesenTanms

Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucrema xumudecknx 3jiemenToB /[. U. MenpaeneeBa. CTpoeHue aToMOB.

Xumnueckas cBsizb. OKMCJINTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUT
3.1 | llepnoauueckuii 3akoH u [leproguueckas cucrema 7
XUMHYeCKHX d1eMeHToB J[. 1. MeHpaeneena. [IpesenTanus
CtpoeHue aToma
3.2 | Xummnueckas cBa3b. OKHCIUTEIBHO-
8 1 [IpesenTanus
BOCCTAaHOBUTEJIBHBIC PEAKITUU
Wroro no pazueny 15
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 5 6




9 KUIACC

Ne HaumeHnoBanue pa3ziesioB U TeM IpOrpaMMbl KosmmuecTBo wacos DOnexTpoHHBIE (ITUPPOBEIC)
n/m Bcero | Kontposbhbie [IpakTuueckue 00pazoBaTeNbHBIC PECYPCHI
paboThI paboThI
Pasznea 1. BenmecTBo M XuMH4yecKkne peakuum
1.1 | IloBTopenue u yriryolieHue 3HaHUH OCHOBHBIX
p YLy 5 1 [IpesenTanus
paszienoB Kypca 8 kiacca
1.2 | OcHOBHBIE 3aKOHOMEPHOCTU XUMUYECKHUX
. 4 [Ipe3enTanus
peakiuit
1.3 JIEKTPOJIMTHYECKAs AUCCOLMALMS. XUMUYECKUE
2 p A HHan 8 1 1 [Ipe3enTanus
peaKIfy B pacTBOpax
Wroro no pasgeny 17
Pa3nes 2. HemeTassibl M MX COeIMHEHUS
2.1 | Obmias xapakTepuCcTHUKa XUMUYECKIX IIEMEHTOB
1 P p 4 1 [IpezenTtanus
VIIA-rpynnsl. ['asiorenst
2.2 | O6mas XapakTepuCcTUKa XUMHUYECKHX JIEMEHTOB
N 6 [IpesenTanus
VIA-rpynmsl. Cepa u €€ coeTMHEHUS
2.3 | O6mas XxapakTepucTUKa XUMHUYECKHX JIEMEHTOB
7 1 [IpesenTanus
VA-rpynnsl. A3ot, pocdop 1 UX COeAUHEHUS
2.4 | OOmas xapakTepUCTUKAa XUMHUYECKUX DJIEMEHTOB
IVA-rpynnel. Yriepon u KpeMHUN U UX 8 1 2 IIpesenranus
COCJIMHECHHUS
Hroro no paszneny 25
Paszpnen 3. Metayuibl M UX COEIMHEHHS
3.1 | OO61ue cBoMicTBA METAIIIIOB 4 [Ipesenranus
3.2 | BaxHenme MeTaJUIBEI U UX COEIUHEHUS 16 1 2 IIpe3enTanms
Htoro no paszneny 20
Pa3nes 4. Xumus 1 OKpyKaluas cpeia
4.1 ‘ BeniecTsa 1 MaTepualibl B )KM3HHU YEJIOBEKA 3 ‘ IIpesenranus
Htoro no paszneny 3
PezepBHOE Bpemsi 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7




ITOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
Ne Tema ypoxka KosmyecTBo yacoB Hara DJNEeKTPOHHBIE IUPPOBBIE
n/m Bcero | KontposbHbie [IpakTueckue | U3y4YeHHS oOpasoBarebHbIC
paboThI paboThI pecypchl
1 [Ipenmer xumuu. Ponap XuMuu B KU3HU
1 1 nenenst | IIpe3enrtanus
yesioBeka. Tena u BemiecTna
2 ITongarue o MeToIax MMO3HAHUSI B XUMUU 1 1 wenens | IlpesenTanus
3 [TpakTuueckas paborta Ne 1 «IIpaBuna
a0O0ThI B 1a00OPATOpUH U TIPUEMBI
P patop P 1 1 2 wenens | Ilpesenranus
oOpareHus ¢ 1abopaTopHbIM
000pyTI0BaHUEM
4 Yuctele BemecTBa u cMecu. CriocoObl
o 1 2 menenst | IIpesenranus
pasneneHus cMecen
5 [Tpaktnyeckas padora Ne 2 «Pa3nenenue
cMecel (Ha mpUMeEpe OYMCTKU MTOBAPEHHOM 1 1 3 wenens | IIpesentarus
COJITN)»
6 BxonHoit KoHTpOIIH 1 1 3 "Henens
7 ATOMBI 1 MOJIEKYJIBI 1 4 nenensa | Ilpesenrtanus
8 XUMUYECKUE dTIEMEHTHI. 3HAKH (CUMBOJIBI)
1 4 nenens | Ilpesenranus
XUMHUYECKHUX DJIEMEHTOB
9 [IpocThie U ClIOXKHBIE BEIIECTBA 1 S uenens | Ilpezenranms
10 | ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 Suenens | [Ipesenranus
11 | 3aKoH NOCTOSIHCTBA COCTaBa BEIIECTB.
Xumunueckas popmyina. BareHTHOCTB 1 6 Henens | IIpesenTanus
ATOMOB XMMHUYECKUX JIEMEHTOB
12 | OTHOCHTENBHAS aTOMHAs Macca.
1 6 negens | [Ipesenranus
OTHOCUTENbHAs MOJIEKYJISIpHAsl Macca
13 MaccoBast 101 XUMHYECKOTr0 DJIEMEHTA B
1 7 nenens | Ilpe3enranus
COCIMHEHUU
14 KomnuectBo BemecrBa. Monb. MossipHast
1 7 uenens | Ilpe3enranus

mMacca




Tlpoodonsicenue

No Tema ypoka KosnmuectBo yacoB Hara DIIeKTpOHHBIE U(PPOBBIC
n/n Bcero | Kontponbhbie | Ilpaktuueckue | H3ydeHHS oOpa3oBaTeNbHbIC
paboTHI paboThl pecypcbl
15 | ®duznyeckue U XUMUYECKUE SBJICHUS.
1 8 nenens | IlpesenTanus
XHUMHUYECKasl peaKus
16 | ITpusHaku U ycioBUs IPOTEKAHUS
. 1 8 menens | [Ipesenrtarus
XUMHUYECKUX PeaKui
17 | 3aKOH cOXpaHEHUsI MAaCChl BELLIECTB.
1 9 menens | IlpesenTtanus
XHUMHYECKUE YPABHEHUS
18 | BpluncneHus KoJIW4YecTBa, MacChl BEIIECTBA
o 1 9 menens | IlpesenTtanus
110 YPAaBHEHUSIM XUMUYECKUX PeaKuil
19 | Knaccudukaius XMuMUYECKUX PEaKIUi
(coenuHeHus, pa3oKeHHs, 3aMEIICHUS, 1 10 nenens | IlpesenTanus
oOMeHa)
20 | M. B. JIoMOHOCOB — y4€HBIN-
sHIMKIoneauct. O6o0meHue u 1 10 venens | IIpesenTanus
CHUCTEeMaTU3als 3HAHUI
21 | KonTtponbHas pabota Nel no Teme
1 1 11 Henens
«BeniecTBa 1 XUMUYECKHE PEAKIIHI
22 | Boznyx — cmech razos. Coctas Bo3nyxa.
Kucnopoa — ameMeHT 1 mpocToe BEUIECTBO. 1 11 venens | IIpezenTtanus
O30H
23 | Ou3NYECKUEe U XUMHUYECKHE CBOMCTBA
KHCIIOpo/ia (peakiuu OKUCIICHUS, TOPSHHE). 1 12 nenens | IlpesenTanus
ITonsarme 00 okcumax
24 | CnocoObl MOJTy4YEHHUsI KUCIOpOia B
a00paTOPUH U MMPOMBIIIIICHHOCTH. 1 12 wenens | IIpezenrtanus
IIpumeHneHne kucaopoa
25 | TennoBo¥ A3 PEeKT XUMHUUECKON peaKIny,
TIOHSITHE O TEPMOXUMHUYECKOM YPaBHECHUH, 1 13 venens | [IpezenTtanus
9K30- ¥ SHJOTEPMHUUECKHUX PEAKIMIX
26 | TormnuBo (He(Th, yrojib,MeTaH). 3arpsa3HeHHe
(neds, yroms, ). 3arp 1 13 nenens | IlpesenTanus
BO3/yXa, CIIOCOOBI €ro MPeJOTBPALCHUS




Tlpoodonsicenue

No Tema ypoxka KonmuectBo yacoB Hara DneKTpOHHBIC U(PPOBHIC
n/n Bcero | Konrponbnsie | Ilpaktuueckue | U3Y4YCHHUS o0pazoBaTenbHbIC
paboThl paboThl pecypcbl
27 | IlpakTuueckas padota Ne 3 o reme
«ITonydeHue u coOMpanue KUCIOPOa, 1 1 14 nenensa | Ilpesenrarus
W3YyYEHHUE ETO CBOMCTB)
28 | Bogopoa — 31eMeHT U POCTOE BEUIECTBO.
1 14 nenens | Ilpe3enrarus
Haxoxnenue B mpupone
29 | ®usnyeckue U XUMHYECKHE CBONCTBA
1 15 venens | Ilpe3enrarus
Bojopoza. [IpuMenenne Bomopoaa
30 | IloHATHE O KMCIIOTAX U COJISIX 1 15 nenens | Ilpesentanus
31 | Croco6sl mosryueHust BOJAOPOa B 1 16 nepens | Tipeserranms
nabopaTtopuu
32 | Ilpaktuueckas pabota Ne 4 o teme
«ITonyuenue u cobupanue BOI0OPoOa, 1 1 16 venens | IlpesenTanus
W3Yy4YEHHUE ETO CBOWCTB)
33 | Monsipabiii 00b€M ra3oB. 3aKk0oH ABOTaJIpoO 1 17 venenst | IlpesenTanus
34 | Beruucnenus 06b€Ma, KOIMYECTBA BEIIECTBA
rasa Io €ro U3BECTHOMY KOJINYECTBY 1 17 venens | Ilpe3enTarus
BEIIECTBA MU 00BEMY
35 | Beiuucnenust 00bEMOB Ia30B 110 YPaBHEHHIO
peaKiuy Ha OCHOBE 3aKOHA 00BbEMHBIX 1 18 nenens | Ilpezentanus
OTHOIIIEHUI Ta30B
36 | ®usuueckue U XUMHYECKHE CBOMCTBA BOJIBI 1 18 nenenst | IlpesenTtanus
37 | CoctaB ocHoBanwuii. [ToHsiTre 06
1 19 vepens | IIpezenrtanus
WHJIUKATOpax
38 | Bona kak pactBoputens. HachilieHHbIe 1
HEHACBIIIEHHbIE pacTBOPBL. MaccoBas 101 1 19 vepens | IIpezenrtanus
BEIIECTBA B pacTBOPE
39 | Ilpaktuueckas pabota Ne 5 o reme
«IIpuroroBiieHHE PACTBOPOB C OIIPEACIEHHON 1 1 20 nenens | IlpeszenTanus
MAacCCOBOM J0JIel paCTBOPEHHOTO BEIIIECTBAY




Tlpoodonsicenue

No Tema ypoka KonnuectBo yacoB Hara DIIEeKTPOHHBIE U(PPOBBIC
n/n Bceero | Kontponsnsie | [IpakTtudeckue | H3y4eHHS o0pa3oBaTebHbIC
paboThl paboThl pecypcbl
40 | KonTtponbHas padora Ne2 no teme
1 1 20 nepens
«Kucnopoa. Bonopoa. Boga»
41 | Okcuupl: cocTaB, KiaccupuKaIus
g ’ Puicarns, 1 21 nepens | IlpesenTauus
HOMEHKJIaTypa
42 | [lonydyeHue U XUMHUYECKHE CBOWCTBA
KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX 1 21 nepens | [IpesenTanus
OKCHJIOB
43 | OcHOBaHHS: COCTaB, KJIIACCH(HUKAIIHS,
1 22 nenens | Ilpesenranus
HOMEHKJIaTypa
44 | [lonydyeHue U XUMHUYECKUE CBOWCTBA
N 1 22 nepens | Ilpezenranus
OCHOBaHUI
45 | Kucnotsl: coctaB, KjIacCUpUKaus
’ (puauus, 1 23 nenens | Ilpezentanus
HOMEHKJIaTypa
46 | IlomydeHne 1 XUMUUYECKHE CBOMCTBA KUCIIOT 1 23 nenens | IIpesenrarus
47 | Conu (cpenHue): HOMEHKIATypa, COCOObI
(cpentrne) yvp i 1 24 nenens | Ilpezentanus
TOJTYYCHUS, XUMHUYECKHE CBOMCTBA
48 | Ilpaktuueckas padora Ne 6. Pemenue
AKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeMe
P g 1 1 24 nenens | [IpesenTanus
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX
COEJIMHEHUI
49 | I'eneTnueckas CBs3b MEXAY KJlaCCaMU
. 1 25 nepens | IlpesenTtanus
HEOPTraHWYECKUX COCTMHCHHI
50 | O6061ieHre u cucTeMaTu3anys 3HaHu| 1 25 nepens | IlpesenTanus
51 | KourponbHas pabota Ne3 o Teme "OcHOBHBIE 1 1 26 Hemens
KJIACChl HEOPTraHUYECKUX COECAUHECHUI"
52 | IlepBble MOMBITKU KIaCCH(PUKAITUN
XUMHYECKUX 31eMEHTOB. [loHsATHE O rpymnmax 1 26 nepgens | Ilpesentanus
CXOJIHBIX 3JIEMEHTOB




Oxonuanue

No Tema ypoxka KonmuecTBo yacoB Hara DNeKTpOHHBIC IUPPOBHIE
/1 Bcero | Konurponbnbie | [Ipaktuueckue | H3y4EHHS o0Opa3oBaTeNbHbIC
paboThl paboThl pecypcbl
53 | Ilepuoaunueckuii 3akoH u Ilepunoanueckas
CHUCTEMA XUMHUYECKHUX DIIEMEHTOB 1 27 nenens | IIpe3enrarus
JA. N . Menneneena
54 | Ilepuopsl, rpynisl, NOArPYHIbI 1 27 wepens | Ilpe3enrarus
55 | Ctpoenune atomoB. CocTaB aTOMHBIX sAJIEP.
1 28 uenens | [Ipesenrarus
M3oTomnsl
56 | CtpoeHue AIIeKTPOHHBIX 000I0YeK aTOMOB
anemeHToB lleproanyeckon cucremsr /. U. 1 28 nenens | IlpesenTanus
Menneneesa
57 | XapakTepucTHKa XMMHUYECKOTO 3JIEMEHTA 10
ero nonoxenuto B [lepuoanueckon cucreme /1. 1 29 wepens | Ilpe3enrarus
U. Menneneena
58 | 3naueHue [leprogndueckoro 3aKkoHa JIs
p 1 29 menens | [Ipeszenrtarus
pa3BUTHS HAYKU U TTPAKTUKHU.
59 | DnexTpoOTpULIATEIEHOCTh ATOMOB
1 30 menensa | Ilpesenrannus
XUMHYECKHUX DJIIEMEHTOB
60 | Monnag xumMuueckas CBA3b 1 30 negens | Ilpe3zenranus
61 | KoBanenTHas moyispHas XUMHUYECKask CBSI3b 1 31 nenenst | [lpesentanust
62 | KoBaneHTHast HEMOJISIpHAs XUMUYECKasl CBSI3b 1 31 nenenst | [lpesentanust
63 | CremeHb OKHUCIECHUS 1 32 nenens | Ilpe3enranus
64 | OKHUCIUTEIHFHO-BOCCTAHOBUTEILHBIE PEAKITUN 1 32 mwenens | [Ipesenrtanms
65 | OkucCIUTEIN U BOCCTAHOBUTEIHU 1 33 nenens | [lpezentanus
66 | KontponsHas paborta Ned o teme «CTtpoeHue
1 1 33 Henensa
aroma. XUMHYECKasl CBA3b»
67 | PezepBublii ypok. O0001IEHNE U
p yp N 1 34 wenens | [IpesenTtanms
CHCTEMAaTH3allus 3HaHUH
68 | PezepBurblii ypok. O0001IEHNE U
P P . 1 34 wenensa | [Ipesentanus
CHCTEMAaTH3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 63 5 6
ITPOTPAMME




9 KIIACC

Ne Tema ypoxka KonnyecTBo yacos Hara DNEeKTPOHHBIEC IU(PPOBBIE
n/m Bcero | Kontposbnbie | IlpakTuueckue | H3ydeHUs oOpasoBareibHbIC
paboThI paboThI pecypcbl
1 Ilepuonnueckuii 3akoH. [lepuoanueckas [Ipe3enTanus
crucTemMa XMMU4YecKux aemeHToB /1. U. 1 1 Henenst
Meunngeneena
2 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX 1 1 nenens | Ilpesenranus
MIEPHOJIOB
3 Kiaccudukanust 1 HOMEHKIIaTypa 1 2 wenens | Tpesentauus
HEOPraHWYECKUX BEIIECTB
4 Bunsl xumMuueckoil CBA3U U TUIIBI
- 1 2 Henens | Ilpesenranus
KPUCTAJUIMYECKUX PEHIETOK
5 | Konrponbnas padora Nel mo teme
«[ToBTOpEHUE U yriTyOiIeHne 3HaHUi 1 1 3 Henensd
OCHOBHBIX pa3JIeioB Kypca 8 Kiaccay
6 Knaccudukanus XuMHUECKUX peakiui mo 1 3nenens | Tipesenramms
pa3IMYHBIM IPU3HAKAM
7 IToHsATHE O CKOPOCTH XMMUYECKOU PEAKLIUH.
[ToHsiTHE O TOMOTE€HHBIX U TE€TEPOT€HHBIX 1 4 nenens | [lpesenranus
peakumsx
8 [TonaTHE 0 XMMHUYECKOM PaBHOBECHH.
@DaKTOpPHI, BIUAIONINE HA CKOPOCTh
o 1 4 nenensa | Ilpesenrtanus
XUMUYECKON PEaKIINU U TTOJIOKEHNE
XUMHUYECKOTO PAaBHOBECHUSI
OKHUCIUTEbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH 1 S aenens | IIpesenTarus
10 | Teopus >€KTPOJIUTHUECKON TUCCOLUAIUY.
1 S Henensa | IIpesenranus
CunpHBIC U ClIa0bIe IIEKTPOIUTHI
11 | MoHHBIE ypaBHEHUS peakIuil 1 6 nenens | Ilpesenranus
12 | XuMudecKkue CBOMCTBA KUCIOT U OCHOBAHUH B
CBETE MPEACTABICHUIN 00 IEKTPOTUTHICCKOM 1 6 menens | I[IpesenTarus

JAucconanmn




Tlpoodonsicenue

No Tema ypoxka KonnuectBo yacoB Hara DNeKTpOHHBIC IUPPOBHIE
n/n Bceero | Kontponbnbie | Ilpaktuueckue | H3y4CHHS o0pazoBaTenbHbIC
paboThl paboThl pecypcbl
13 | Xumuueckue CBOMCTBA COJIEN B CBETE
MPEACTABICHUH 00 AIEKTPOTUTHUECKON 1 7 nenens | Ilpesenranus
JUCCOITMAIIIU
14 | IlonsTue o ruaponanse conen 7 nenens | Ilpesenranus
15 | O6Go0menue u cucreMaTH3anys 3HaHUHI 8 Henens | Ilpesenranus
16 | IIpakTuueckas padorta Ne 1. «Pemenue
1 1 8 nenens | [Ipe3enrtanus
HKCIIEPUMEHTATIbHBIX 33124
17 | KontponbHas pabota Ne2 o reme
«INEKTPOTUTUYECKAS TUCCOLIUAIINS. 1 1 9 Henensa
XUMHYECKUE PEAKIIUU B PACTBOPAX)»
18 | O6mas XapaKTEpHCTHKA FOTCHOB. 1 9 nepens | Tipesenramms
XUMHYECKHE CBOMCTBA HA MPUMEPE XJIopa
19 | Xnoposogopon. CossiHast KMCIIOTA,
XUMHYECKHE CBOMCTBA, MTOJIyYEHHE, 1 10 nenens | [IpesenTanus
MIPUMEHEHHE
20 | [IpaxkTrueckas padota Ne 2 o reme
«IlomydeHue CONSTHON KUCIOTHI, U3yYEHUE €€ 1 1 10 nepens | [IpesenTtanus
CBOMCTB»
21 | BpluncneHus no ypaBHEHUSIM XUMUYECKUX
peaKuuii, €Clii OJJMH U3 PEareHTOB JaH B 1 11 venens | IIpe3enranus
M30bITKE
22 | Obmas xapakTepucThKa aneMeHToB VIA-
1 11 venens | IIpe3enranus
TPYIIBI
23 | AnnoTpornHbie MOTU(BHUKAIIMH CEPBI.
Haxoxnenue cepbl 1 €€ COeTMHEHUN B 1 12 vepens | IIpe3enranus
npupojie. XuMHUYECKHE CBOMCTBA CEPhI
24 | CepoBonopon, CTpOCHHE, buznveckue u 1 12 nexens | TpeserTanus
XUMHUYECKHUE CBOWCTBA
25 | OKcuapl cepsbl. Cevaaﬂ KHCJIOTa, U3HIECKHE 1 13 nexens | TpeserTanus
Y XMMUYECKHUE CBOMCTBA, MPUMEHEHHE




Tlpoodonsicenue

No Tema ypoxka KonmuecTBo yacoB Hara DIEeKTpOHHBIE U POBBIC
n/n Beero | Konrponbhsie | Ilpaktuueckue | HU3y4eHHs oOpa3oBaTeNbHbIC
paboThl paboTHI pecypcbl
26 | XuMHUYECKHE peaKluy, Jie)Kalue B OCHOBE
MIPOMBIIIIJIEHHOTO CIIOCO0a MOIY4YeHHs CEpHON
P ya p 1 13 nepens | Ilpesenrarus
KHCIIOTBl. XMMHUYECKOE 3arpsi3HEHNE
OKpYKaroIllen Cpesibl COeTMHEHUSIMHU CEPhI
27 | Beluncnenue MaccoBOM J0U BBIXO/A
A A 1 14 nenens | [Ipezenramusl4
MIPOJYKTA PeaKiuu
28 | OOmas XxapaKTepUCTHKA 3JIEMEHTOB V A-
rpynbl. A30T, paclipOCTPAHEHUE B IPUPOJIE, 1 14 nepens | Ilpesenrarus
¢du3nvecKre 1 XUMHYECKHE CBOMCTBA
29 | AMMuak, ero (pU3HYECKHE U XUMUIECKHE
N 1 15 vepens | Ilpesenrarus
CBOICTBA, MOJIy4eHUE U PUMEHEHUE
30 | Ilpaktuueckas pabota Ne 3 o reme
. 1 1 15 nenens | Ilpesentanus
«IlonydyeHne aMmmuaka, U3y4eHUE €ro CBOMCTB)
31 | A3oTHas kucioTa, e€ puznyecKue u
. 1 16 nenens | IIpesenTtanus
XMMHYECKHE CBOICTBA
32 | Ucnonbp3oBaHuE HUTPATOB U COJIEH aMMOHUS B
KayecTBE MUHEPAJIbHBIX YI0OpEHUH.
p YAOOP . 1 16 nenens | [Ipezenramus
XUMUYECKOE 3arpsi3HEHUE OKPY KaIoIIEe cpebl
COEIMHEHUSIMH a30Ta
33 | ®ocdop. Oxcun dpocdopa (V) u pocdopHas
KHCJIO0Ta, (PU3NYECKHe U XUMHUECKUE CBOICTRA, 1 17 nenens | Ilpesentanus
MOJIy4YeHUe
34 | Ucnonw3oBanue ¢pochaToB B KayecTBe
MUHEPAJIBbHBIX YI0OpeHUi. 3arpsi3HeHue 1 17 nenensa | IIpezeHtanus
IPUPOJHOM cpenibl hocdaTtamu
35 | Yrnepon, pacnpocTpaHEHHE B IPUPOJIE
POZL, paclpoctp P poxe, 1 18 nenena | [IpesenTanms
¢du3nyecKkre 1 XUMHYECKHE CBOMCTBA
36 | Okcunsl yriepona, GU3HYECKUE U XUMUYIECKUE
CBOMCTBA. DKOJIOTHYECKHUE TIPOOIEMBI, 1 18 negens | Ilpesenrarus
CBsI3aHHBIE ¢ OKcuaoM yriepoaa(IV)




Tlpoodonsicenue

No Tema ypoxka KonmuectBo yacoB Hara DneKTpOHHBIC IUPPOBHIE
n/n Bcero | Kontponbnsie | [IpakTrueckue | U3ydeHHs oOpa3oBaTeNbHbIC
paboTHI paboThl pecypcbl
37 | YrosbHas KHCII0Ta U €€ COJIU 1 19 nenens | IlpesenTanus
38 | [Ipaktuueckas pabota Ne 4 o Teme
"[lonyuenue yrnekucioro rasa. Kauectsennas 1 1 19 nenens | IlpesenTauus
peakius Ha KapOoHaT-noH"
39 | IlepBoHavagbHBIE MOHATHUS 00 OPraHUYECKUX
1 20 nenens | [Ipezentanus
BEIIECTBAX KaK O COCTUHEHMIX yriepo/ia
40 | KpeMHuUii 1 €ro coeIuHeHUs 1 20 nenens | [Ipesenrtanms
41 | [Ipaktuueckas padora Ne 5. Pemenue
SKCIEPUMEHTAJIbHBIX 33/a4 110 TEME 1 1 21 nenens | IIpezentauus
«BaxxHenme HeMeTaJuIbl U UX COCAUHEHUS»
42 | KoutponbHas padota Ne3 mo teme 1 1 21 Henens
«BaxuHenme HeMeTauTbl U UX COSAMHEHUS»
43 | OOmias xapakTepuCTHKa XUMUYECKHX
3JIEMEHTOB — METaJIOB. MeTayuinueckas CBs3b
i 1 22 wenens | IlpesenTanus
Y MEeTaJuIMYecKasi KpUCTaNInuecKas pereTka.
du3nuecKue CBOMCTBA METANIOB
44 | XuMuyeckue CBOKMCTBA METAIIJIIOB.
DNEeKTPOXUMHUYECKUHN Psi/T HAPSHKEHUIMA 1 22 nenens | [Ipezentanust
METaJIJIOB
45 | O6mume crocoOb! MOIYyIeHUSI METaJIOB.
CnnaBbl. BerurciieHust o ypaBHEHUSIM
. 1 23 nenens | IlpesenTtanus
XUMUYECKUX PEAKITUi, €CIIM OJUH U3 PEarcHTOB
COJICPKUT MPUMECH
46 | IlonsiTHE O KOPPO3UU METAIIIOB 1 23 mwenens | [Ipe3enrtanms
47 | lllenouHble MeTaIIBI 1 24 nenens | IlpezeHtanus
48 | Oxcuzbl ¥ TUIPOKCUABI HATPUS U Kalus 1 24 nenens | [lpezenranus
49 HlenoriHoseMenLHHe METaJUIbl — KaJIbIIUI U 1 25 nenens | Tpesenranys
MarHuii
50 | Baxueunme coeqMHEHNUA KLU 1 25 nenens | [Ipesentanmst
51 | O6o0IIeHNe U cucTEMATHU3AIMS 3HAHUIA 1 26 nenens | [lpezenranus




Tlpoodonsicenue

No Tema ypoka KonnuectBo yacoB Hara DIIEeKTPOHHBIE U(PPOBBIC
n/n Bceero | Konrponbnsle | [IpakTuueckue | M3y4eHHS o0pazoBaTenbHbIC
paboThl paboThl pecypcbl
52 | Ke€cTtkocTh BOJIBI M CIOCOOKI €€ yCTpaHEHUS 1 26 nenens | IlpesenTanus
53 | IlpakTuueckas pabora Ne 6 mo reme "KéctkocTh
. " 1 1 27 nenens | Ilpe3enranus
BOJIbI U METOJIbI €€ YCTPAHCHUS
54 | AmroMuHUH 1 27 nenens | Ilpesenranus
55 | AmdoTepHbBIe CBOHCTBA OKCHJIA U THAPOKCH]IA 1 28 nexnens | [Ipesenranus
56 | Keneso 1 28 nenens | [lpesenTanus
57 | Coenunenus xenesa (II) u sxenesa (I11) 1 29 nenens | llpesenTanus
58 | O6061IeHNE U cUCTeMaTu3alys 3HaHUH 1 29 nenens | [lpesenTanus
59 | [IpakTuueckas padorta Ne 7. Pemenue
AKCIIEPUMEHTAJIBHBIX 3aja4 110 TeEMe 1 1 30 nenens | [IpesenTanus
«BaxkHel1e MeTaibl U UX COSMHEHHS
60 | BeruncieHus no ypaBHEHUSIM XUMUYECKUX
peakiuii, eciii OAMH U3 PEareéHTOB JaH B
1 30 nenens | IIpesenTanus
M30BITKE UK CONCPKUT MpUMecH. Beruncienus
MacCOBOM J0JM BbIX0OJa NPOAYKTa peaKuu
61 | O6oOIIIEHNE U cUCTEMATHU3AIUS 3HAHUI 1 31 nenens | llpesenTanus
62 | KontponsHas padora Ned o teme «Baxkneitime
1 1 31 Henens
METaJUIbl U UX COCUHEHUSD)
63 | BemecTBa u MmaTepHalibl B TOBCEHEBHOM KU3HU
1 32 nenens | [lpesenTanus
YeJI0BeKa
64 | Xumudeckoe 3arpsi3HeHUE OKPYKAIOIICH CPeIb 1 32 wenens | [Ipezenranus
65 | Ponb xumun B perieHnn mpoosieM SKOJIOTHH 1 33 nenens | IlpesenTanus
66 | Pe3zepBHbIii ypok. O6061IEHNE 1
p yp 111 1 33 wenens | [Ipezenranus
CUCTEMaTHU3aIis 3HAHUI
67 | PezepBHbIii ypok. O600611€HNE 1
p yp 111 1 34 wenens | IIpe3enranus
CUCTEMaTHU3aIis 3HAHUI
68 | PesepBHbIii ypok. O6001IeHNE 1
p yP ?l 1 34 wenens | IIpe3enranus
CUCTEeMaTH3alysl 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 63 4 7
[TPOTPAMME




YYEBHO-METOJINYECKOE OBECIIEYEHME
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

o Xumus, 8 xmacc/ Pymutuc I'.E., ®enpaman @D.I., AknuoHepHOE
obmectBo «M3narenscTBO «IIpocBemieHne»
o Xumusa, 9 xmace/ Pymutuc TI'.E., ®denpaman @D.I., AknuoHepHoe

obmectBo "M3narenscTBo "[IpocBenienne"

METOJIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

o COopHHMK 3amad W ympaxHeHWW mo xumuu: 8 Kiacc/ Psbor M.A.,
N3paTenbcTBO «IK3aMEH»

o 3adeTHble paboThl Mo xumuu: 8 kiacc/ boposckux T.A., U3patenbcTBo
«DK3aMEH»

o KoHTposbHbIE U TTpoBepOoUHBbIE pabOThl 0 xuMmuu: 8 kiacc/ lunapesa
I'.A., daBeimoukuHa C.B., M31aTenbcTBO « IK3aMEH»

° Xumus. § kiacc: noypodHsie miansl mo yueOuuky ['.E. Pyasutuca, ©.I.
®denpamana/ Kaszera M.B, U3naTenbcTBO «YUUTENDY

o 3adetHble paboThl Mo xumuu: 9 kiacc/ boposckux T.A., U3narenbcTBo
«IK3aMEH»

e Xumus. 9 knacc: noypoussie miansl o yueoHuky I'.E. Pyn3utuca, @.I.
®enpamana/ Kagsesa M.B, M3maTenbcTBO « YUUTEIEY

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbBI CETH
HUHTEPHET

o HNudoypok. URL: https://infourok.ru/
. Poccuiickas snektponnas mkona. URL: https://resh.edu.ru/
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