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8 KUIIACC

IlepBoHaya/ibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NOBEKa. XUMHS B CUCTEME HayK.
Tena u BemjectBa. dusnueckue CBOMCTBA BEHIECTB. ATrpEraTHOE COCTOSHUE
BemecTB. [loHsATHE O MeTOAAaxX MO3HAHMS B XUMHH. UHCTBIE BEIIECTBA U CMECH.
CriocoObl pa3ziesieHust cMecei.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClIOXKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas popmya. BaneHTHOCTh aTOMOB XUMUYECKHUX AJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHOcHUTENbHAsA aTOMHAasi Macca. OTHOCUTENbHAs
MOJIEKYJIsIpHas Macca. MaccoBast J0J1s1 XMMHUYECKOTO 3JIEMEHTA B COEAMHEHUU.

KommuecTBo BemectBa. Moisib. MonsipHas Mmacca. B3auMocBsi3p KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMHUYECKUX COECIMHEHU.

duznyeckre U XMMUYECKUE SBJICHUSA. XUMUYECKAsl pEeaklus U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMHUYecKHe ypaBHeHUs. Krnaccudukarms
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKON MOCYJ0M, NMpaBUiIaMHu paboThl B JabopaTtopuu u
npuéMaMu oOpalieHust ¢ JJabopaTOPHBIM 00OPYJOBaHUEM, U3YUEHHE U ONHCAHUE
bu3MUecKuX CBOWCTB 00pa3lOB HEOPTaHMYECKHX BEIIECTB, HAOIIOJCHHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKATMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMHCAHHE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuid (pasjoKeHHue caxapa,
B3aMMOJIEUCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3aumo/ieiicTBre xene3a ¢ pactBopoM conu meau (1),
U3Y4YEHUE CIOCOOOB pPA3EIICHHs] CMECE: C MOMOILbI0 MAarHuTa, (UIbTPOBAHUE,
BbIIIapUBaHUE, AUCTWLISALUA, XpoMaTorpadusi, MpOBEACHUE OUYMCTKH MOBAPEHHON
COJIM, HaONIOJAEHWE W  ONUCAaHUE  PEe3yJbTaTOB  MPOBEACHHS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUs MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxxHelue npeacTaBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — ajeMeHT u mpocroe
BemecTBo. Haxoxxaenuwe kuciaopoga B NOpupoje, (U3HUecKue M XUMHUYECKUe
cBoiictBa (peakuuu TopeHus). Oxcunbl. [lpumenenue xkucnopoma. CrocoOsl
NOJlyuYeHHUsl KUCJIopoJa B JIabopaTOpuu M TMpoMbIIUIeHHOCTH. Kpyrosopor
KHciopoaa B mpupoae. O30H — auioTporHas MoAupUKaIsa KUCI0poaa.

TennoBolt 3p(}EeKT XUMHUYECKOW peakluu, TEPMOXMMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE pEaKUuu. TOIUIMBO: yrojb W METAaH. 3arpsA3HEHUE
BO3/1yXa, yCWJICHUE TapHUKOBOTO 3 (PekTa, pa3pylieHrne 030HOBOTO CJIOS.



Bonopon — aneMeHT u mpoctoe BeuecTBo. Haxoxknenue Boaopoaa B IpUpoze,
bu3NYecKue 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI MoTydeHus. Kuciots
Y COJIH.

MoutsipHbIil 00BEM ra30B. Pacu€Tbl 0 XUMUYECKUM YPaBHEHUSIM.

dusnueckne CBOWMCTBA BOAbl. Boma kak pactBopurenb. PacTBOpEI.
HaceplllieHHble M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B IIpUpoOJie U B KU3HU 4eloBeKka. KpyroBopoT BoJbl B IPUPOJE.
3arps3HeHne NpUpOaHbIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzabl. Knaccudukaims
OKCUJIOB:  cosieoOpa3yroniue  (OCHOBHbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyronre. Homenkmarypa okcuaoB. Dusznueckue U XUMHYECKUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanus. Kiaccupukauus ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOBaHuA. HomeHkiarypa ocHoBaHuil. PU3WYECKHE W XUMHYECKHE CBOMCTBA
ocHoBaHuU. [losryueHrne oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenkinarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWMCTBAa KHUCIOT. Psan axktuBHoctm metamnoB H. H. bekerosa.
[lony4deHnne KUCIIOT.

Commu. Homenknatypa coseil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[Tomyuyenue couei.

['eHeTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHUI.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMPENIEIICHHE COJAEpKaHUsl KUCIOpoAa B BO3yXe, MOITYUYCHHE,
coOuMpaHue, pacrmo3HaBaHWE U H3YyYEHHE CBOWMCTB KHCIOpOJa, HAOIIOICHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM H YCIOBHS BO3HHUKHOBEHUS U
IpeKpalieHus ropeHus (rmoxkapa), 03HakKOMJIEHUE ¢ 00pa3aMu OKCHUIOB U ONUCAHUE
UX CBOWCTB, IMOJy4YEHUE, COOUpAHHE, PACMO3HABAHUE W M3YYCHHE CBOIWCTB
BOJIOpoJia (ropeHue), B3aumo/iericTue Bojopoaa ¢ okcuaom meau (1) (BozmoxxHo
MCITI0JIb30BAaHUE BUIEOMATEPUAJIOB), HAOIIOACHHE 00Pa30B BEIIECTB KOJIUYECTBOM
1 Monb, uccienoBaHHE OCOOEHHOCTEH pAacTBOPEHHUS BEIIECTB C PA3IUYHON
PacTBOPUMOCTBIO, MPUTOTOBJIICHUE PACTBOPOB C OMNPEACIEHHON MAacCOBOW JOJIEH
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJABI C METaUIaMu (HAaTpUEM H
KaJIbllu€M) (BO3MOKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3INYHBIX KJIACCOB, HAOIIOIEHNE U3MEHEHUS
OKpAacCKH UHIMKATOPOB B PACTBOPAX KUCIOT U LIEIOUEH, U3YUEHHUE B3aUMOJICHCTBUS
okcuna meau (1) ¢ pactBopoM cepHON KUCIOTHI, KUCIOT C METaulaMu, peakiui
HEWTpanu3aluu, MOJyYEHHUE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJIHOTO
MeTalljia IPYyruM U3 pacTBOpPaA COJIM, PEIICHHE HKCIEPUMEHTAIIBHBIX 33/1a4 10 TEME
«Baxknenme Kiraccbl HEOPraHUYECKUX COCAUHEHUID.

Ilepuoanuecknii 3axkon u Ilepuoamyeckass cucreMa XHUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKMCANTEIBLHO-BOCCTAHOBHUTEILHbIE PeAKIIMU



[lepBble TOMBITKM KIACCU(PUKAMU XUMUYECKUX djeMeHToB. [loHsiTHe O
IPYIIax CXOJHBIX 3JIEMEHTOB (LIEJOYHBIE W IIEIOYHO3EMEIIbHBIE METAJLIbI,
raJIOT€Hbl, THEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3yloT aMPOTEepHBIE OKCUIBI
Y THUJIPOKCHU/IBI.

[lepnognueckuit 3axoH. Ilepuoandeckast cucTeMa XUMUYECKHUX 3JIEMEHTOB /1.
U. MenneneeBa. KopoTkonepuoanas u jimuHHONIEpHoaHAst hopmbl [leproanyaeckoit
cucteMbl xumudeckux snemeHTtoB Jl. M. MengeneeBa. Ilepuonsl u rpymnisl.
@uU3NYECKUN CMBICII TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIIBI AIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX siAep. M3oronbl. DnekTponsl. CTpoeHue
AJNEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuomnueckonn cucremnl . M. MenneneeBa. XapakTepuCTUKAa XUMHUYECKOTO
AJIEMEHTA I10 ero nosoxeHuro B Ilepuonnueckoii cucreme /1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB M0 TpyNram U Mepruoaam.

3nauenue [leprnonnueckoro 3akona u [leproanvyeckor CUCTEMbI XUMHYECKUX
DJIEMEHTOB Ui pa3BuUTUA HAyku W mnpaktuku. [[. V. MenneneeB — yd€HbId U
IrpaKJIaHUH.

Xumuueckass cBsi3b. KoBasieHTHas (ToJisipHass M HEMOJSpHAas) CBSI3b.
DIIEKTPOOTPULATEIBHOCTh XUMUUECKUX IEMEHTOB. FIOHHAs CBA3B.

Crenenp  okucneHus.  OKHUCIUTEIBHO--BOCCTAHOBHUTENIBHBIE  PEAKIIUH.
[Ipouecchl OKMCIEHUS U BOCCTAHOBIIEHN. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3ydeHre oOpa3loB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJEWUCTBUE
TMJIPOKCHJA LMHKA C pacTBOPaMU KHCIOT M IIEJIOYEH, MPOBEIAEHHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHUCIWUTEIbHO-BOCCTAHOBHUTENBHBIX  pPEeaKUUi
(ropeHue, peakluy pas3iokKeHHsl, COeITMHEHUS).

Mescnpeomemmnuwle céasu

Peanmnsanuss MeXNpeIMETHBIX CBSI3€M NMPU W3YYEHHH XUMHHM B 8 Kilacce
OCYUIECTBJISIETCS. 4epe3 MCMOJIb30BAHME KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHATUH, TaK U TOHITHUH, SIBISIOIUXCS CUCTEMHBIMU JJIs1 OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LINKJIA.

OO011Me ecTeCTBEHHO--HAy4UHbIE TOHITHS: HAy4HbIN (aKT, TUNIOTE3a, TEOPUS,
3aKOH, AaHallu3, CHHTE3, Kiaccudukanus, NEePUOJUYHOCTb, HAOJIIOJEHUE,
HKCIIEPUMEHT, MOJIEIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBICHHE.

®dusznka: Marepus, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUI, H30TOIIbI,
paZlOaKTUBHOCTb, MOJIEKYJa, AJIEKTPUYECKUI 3apsji, BEIIECTBO, TEIO0, OO0BEM,
arperaTHoe COCTOSHHUE BEIECTBAa, Tra3, (U3MUECKHe BEIUYMHBI, €IMHULIBI
U3MEPEHHUs, KOCMOC, TUIaHETHI, 3B€3/1b1, CoNHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE TTIOPO/IbI, TTOJIE3HBIE
MCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHMYeCKasi peaKkus



ITepunonnueckunt 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB
XUMHYECKHUX DJIEMEHTOB IIEPBBIX TPEX NEPUOAO0B, KM, KAJIbLUA U UX COCIUHECHNN
B COOTBETCTBUM C TMOJIOKEHUEM DJJeMEHTOB B llepuonnueckon cucreme u
CTPOECHHUEM UX aTOMOB.

CrpoeHre BellecTBAa: BHJBI XMMHUYECKOW CBS3U. THIIBI KPHUCTATUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMUYECKOU CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BELIECTB. XUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIACCAM HEOPTraHUYECKUX
COEIMHEHU, TCHETUYECKAs CBA3b HEOPraHUYECKUX BEIICCTB.

Knaccudukanus XuMHUECKUX PEaKIHil 0 pa3IUMyHbIM MIPU3HAKAM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, Mo
WU3MEHEHUIO CTENEHEH OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U SHIAOTEPMHUUYECKUE PEAKIUHU, TEPMOXUMUYECKUE
YPaBHEHHS.

[ToHsiTHE O CKOPOCTHM XUMHYECKOM peakuuu. I[loHsTHe 00 0OpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [IoHATHEe O TOMOrE€HHBIX M Te€TEPOre€HHBIX
peakiusx. [lonsatue o xkaranuse. [lonsTue o xumuueckoM paBHoBecHU. DAKTOPBHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAaKIUU U IMOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

OKUCAUTENBbHO-BOCCTAHOBUTEIbHBIE ~ pPEaKUUHU,  JJIEKTPOHHBIM  OayiaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHON  PEaKLUU. CocraBineHue  ypaBHEHUI
OKHCIIUTEIIBHO--BOCCTAHOBUTENBHBIX ~ PEAKIMM C  HMCIOJIB30BaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
Katnonsl, annoHsl. MeXaHU3M JIHCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMA BUIAMU
xuMuueckoit cBsa3u. Crenenp quccornuanuu. CUiabHbIE U C1a0ble SJIEKTPOIUTHI.

Peakuiun nonHoro oOMeHa. Y cioBus MPOTEKaHUS peaKkuii HOHHOTO 0OMeHa,
IOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHUs peakiui. CBOWCTBa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 ANEKTPOIUTHUECKON TUCCOIUAIUY.
KauecTBeHHbIE peakiuy Ha MOHBI. [IoHATHE O THIpONIM3E CoNEl.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMM KPUCTALIMYECKUX PELIETOK HEOPraHWYECKUX
BEIIECTB — METAJUIOB U HEMETauioB (rpaduTa U ajnmasza), CIOKHBIX BEIECTB
(XxJopuaa HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JCHCTBUS  pa3iMyHBIX  (PAKTOPOB, HCCIEIOBAHHUE BJIEKTPOINPOBOJHOCTU
pPacTBOPOB BELIECTB, ITpoLiecca AUCCOLMALIMY KHCIIOT, IIEJI0UEH U cosel (BO3MOKHO
UCITOJIb30BAaHUE BHJIEO MAaTEPHAJIOB), IMPOBEIECHHUE OIBITOB, HWILIIOCTPUPYIOIIHMX
NpPU3HAKK TNPOTEKaHMs] peakui HMOHHOro oOmeHa (oOpa3oBaHuEe OcCalka,
BbIJICJICHHE Ta3a, OOpa30BaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIM (FOpEeHUe, pPEeaKkuu pas3lIoKeHUs,



COCJIMHEHHUS), pACMO3HABaHME  HEOPraHWYECKHMX  BEIIECTB C  IMOMOIIBIO
KAuECTBEHHBIX PEAKIIMil Ha HOHBI, pEIIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemertanibl 1 MX cOeANHEHUSA

OOmast xapakTtepuctuka TrajoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne u (U3NYECKUEe CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMUYECKHE CBOMCTBA Ha MPUMeEpE XJopa (B3auMOIEICTBIE
C MeTajulaMH, HEeMeTaJlaMu, uienodamu). XuopoBojaopor. ConsHas KucioTa,
XUMUYECKHUE CBOICTBa, TMOJyuyeHuWe, mnpumeHenue. JleiictBue xijopa U
XJIOPOBOJIOPO/ia HAa OPraHu3M YesioBeka. BaskHeiire XJIopuibl U UX HaXO0XK/JIEHUE B
npUpoe.

Oo6mas xapaktepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (u3NyYecKue CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPOAa U CEpbl. AJIIOTPONHbBIE MOAUDPUKAIIMN KUCIOPOIa
U cepbl. XUMUYECKHUe CBOICTBa cepbl. CepoBOIOPO, CTPOCHHUE, (PUBHUECKHE U
XUMUYEeCKre cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTENN KUCIOTHBIX OKCHJIOB.
CepHas kucnoTa, pu3nuecKkrue 1 XUMUYECKHUE CBOMCTBA (00II1e KaK MpeICTaBUTENs
KJlacca KUCIOT U crneurduueckue). XUMHUECKUE PEaKlHH, JIEKAIIUEe B OCHOBE
IPOMBIIIUIEHHOTO CIOC00a MOMy4YeHUsi CEepHOM KUcHOoThl. [IpumeHeHue cepHoi
KUCJIOThl. CONM CEepHOM KHUCIOTHI, KAa4eCTBEHHAs peaklus Ha CyJb(aT-HoH.
Haxoxnenue ceppl M €€ COENMHEHUWM B NpUPOJE. XUMHUYECKOE 3arps3HEHUE
OKpY>Kalolllel Ccpefbl COECAUHEHMSIMH Cepbl (KHCIOTHBIE TOKIU, 3arpsi3HEHHUE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALIICHHUSL.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKHMCIIEHHA. A30T, paclpOCTPaHEHHE B IPUPOJE,
¢duznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupojie. AMMHaK, ero
duznyeckue U XMMHUUYECKHUE CBOMCTBA, NoJyueHue 1 npuMeHnenue. Con aMMOHMUS,
uX (QU3NYECKUE U XUMUYECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHHS. A30THAsl KHUCIIOTa, €€ MOJydeHHe, (PU3MUYECKHUE U XHUMHYECKUE
cBOMcTBa (0OIIME KaK TMPEICTaBUTENST Kiacca KHUCIOT W crhenuduueckue).
Hcnonb30BaHME HUTPATOB U COJIEH AMMOHHSI B KAYECTBE MUHEPATIbHBIX YI0OPEHU.
XHUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHbBIE
JOK]IM, 3arps3HEHUE BO3[yXa, MOYBBl M BOJOEMOB). Docdop, alIOTPONHBIE
Moaudukauuu docdopa, puznueckre U xumudeckue cpoiictBa. Okecun gocdopa
(V) u dochopHas kuciora, Gpu3MUECKUE U XMMHYCCKHE CBOWCTBA, MOJIYUYCHHE.
Hcnonp3oBanue (hochaToB B KaueCTBE MUHEPATBHBIX yI00PECHHIA.

Oo6mas xapaktepuctuka sneMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENICHU OKUCIIEHUS. Y TIEpO/, aJFIOTPOIIHbIE MOAU(PHUKALINH,
pacrnpocTpaHeHHe B NMpUpoAe, GrU3HuecKue U XUMUYECKUE CBOMCTBA. AJICOPOIIHS.
Kpyrosopor yraepoma B mnpupoge. Okcuuabl yriepojga, HX (U3HYECKHE U
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, [OJyYE€HUE U
NpUMEHEHHE. DKOJIOTHYSCKUE MPOOJIeMbl, CBsI3aHHbIE ¢ okcuaoM yriepoaa (1V),
TUII0TE3a TJI00AJIBHOTO TOTEIJICHUs KJMMarta, MapHUKOBBIM 3¢ dexT. YronpHas
KHCIIOTa U €€ COlM, UX (PU3MYEeCKHue UM XMMHUYECKHE CBOMCTBA, MOJYyYEHHUE U



npumeHeHue. KavecTBeHHass peakiusi Ha KapOoHaT-woHbl. Mcmonb3oBaHue
KapOOHATOB B OBITY, METUIIUHE, IPOMBIIIJIEHHOCTH U CETHCKOM XO3S1CTBE.

[TepBoHayabHBIE MOHATHS 00 OPraHMYECKUX BEUIECTBAX KaK O COCTMHEHUSX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTHICH, TaHOJI, TJINLEPUH, YKCYCHAsI KACIIOTA).
[IpuposnHble HCTOYHUKH YTIAEBOAOPOAOB (Yroib, NPUPOAHBIA Ta3, HedTb),
OPOAYKTBl WX TepepaboTku (O€H3WH), UX pOJIb B OBITY U MPOMBIIIJICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKN BaXKHBIX BEILECTBAX: KUpaX, OesKax, yriieBoJax — U X
poiidi B OKM3HM UeloBeKa. MarepualbHOE€ €IUHCTBO OpPraHUYEeCKUX U
HEOPTaHUYECKUX COCJIMHEHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, IOJNyYCHHE H
npumeHeHnue. CoenMHEeHHs KpeMHHUs B pupojie. O01re npeAcTaBieHus 00 OKCHIE
kpemuus (1V) n kpemHueBoil kuciore. CUIMKAThl, UX UCHOJIb30BaHUE B OBITY, B
IIPOMBIIUICHHOCTH. BakHeilme CTpOUTENbHBIE MaTepuasbl: KEpaMHKa, CTEKIIO,
IIEMEHT, OeToH, ene300eToH. I[lpobiembl 0€30MacCHOrO  MCIOIb30BaHUS
CTPOUTEIBHBIX MATEPHAIIOB B TIOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

M3YyU4eHHE 00pa3ll0B HEOPTaHMUYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
IIPOBEICHHE KAUECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAOIIOJCHHUE MPU3HAKOB
UX TPOTEKAHMsS], OMBIThL, OTPAKAIOIIUE (PU3NYECKHE M XHMHYECKHE CBOMICTBa
TaJOr€HOB M HX COEIMHEHHH (BO3MOXKHO HCIIOIb30BAaHUE BHUAECOMATEPUATIOB),
O3HAKOMJIEHHUE ¢ 00pa3liaMy XJIOPHUI0B (FaJIOT€HUI0B), 03HAKOMJIEHHE C 00pa3amMu
ceppl U €€ COENMHEHUSMHU (BO3MOXXHO HCIIOJIb30BAHHUE BHJIEOMATEPUAIIOB),
HaOJII0IeHUe Tpoliecca OOYTIIMBaHMsI caxapa MoJ AeWCTBUEM KOHLEHTPUPOBAHHON
CEpHOM KHUCIIOTHI, U3YYECHNUE XUMHUUECKIX CBOMCTB pa30aBIEHHON CEPHOM KUCIIOTHI,
IpOBEJCHNE KaUYEeCTBEHHON peakliy Ha CyJb(haT-uOH U HAOII0eHIe MpU3HaKa eé
MPOTEKaHUs, O3HAKOMJICHHE ¢ (DPU3UYECKMMU CBOWCTBaMH a30Ta, docdopa U ux
COEIMHEHUN (BO3MOXKHO MCIIOJIb30BaHUE BUIECOMATEPUAIIOB), 00pa3liaMu a30THBIX
u (ocopHBIX yn0OpeHUM, moyueHue, cooupaHue, pacro3HaBaHUE U H3y4YCHUE
CBOICTB aMMMaKa, IMPOBEJACHHE KAYECTBEHHBIX pPEAKIUNA HAa HOH aMMOHHUSA H
dochaT-MOH W H3yYEHHE MNPU3HAKOB MX TMPOTEKAHMS, B3aAUMOJICHCTBHE
KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MeAb0 (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), HM3y4YEHHE MOJIeNel KpPUCTAUIMYECKUX pEmETOK anmasa,
rpaduta, QysuiepeHa, O3HAKOMJICHHE C MPOIECCOM aJcopOlMKu pacTBOPEHHBIX
BEILECTB AKTHMBUPOBAHHBIM YTJIEM M YCTPOMCTBOM IPOTUBOras3a, IOIY4YEHUE,
cobupaHue, paclo3HaBaHUE U M3yUEHHUE CBOICTB YTJIEKUCIOro rasa, mpoBeIcHHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYCHUE MPU3HAKOB MX
IIPOTEKaHUs, O3HAKOMJIEHWE C MPOAYKIMEH CHIMKATHOM HPOMBIIUIEHHOCTH,
pElIeHNE 3KCHEPUMEHTANBHBIX 3aad Mo TeMe «BakHelnime HeMeTaulbl U HuX
COEIMHEHHUSD.

MeTtasnibl 1 MX COeIUHEHUS

OO01mast xapakTepUCTHUKAa XMMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nojiokeHus B llepuomuueckod cucreme xumudeckux diaemeHtos . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHrue MeTaioB. Meraymnueckasi CBsi3b U



METaJUIMYECKasi  KPUCTA/UIMYECKass  pPemeTKa.  DJICKTPOXUMUYECKUM  psil
HanpspkeHuil metauoB. Ou3nyeckne U XMMUYECKUE CBOMCTBAa MeTasuioB. O0nue
CIIOCOOBI TIONTy4YeHHUSI MeTauioB. [lOHATHE O KOPPO3WM METAJIOB, OCHOBHBIC
CIIOCOOBI 3aITUTHI UX OT KOppo3uu. CriiaBsl (CTallb, 9yTYH, TIOPATIOMHHIN, OpOH32)
U UX IPUMEHEHHE B OBITY U MIPOMBIILICHHOCTH.

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucremMe XMMHYECKHX
sanemeHToB . 1. MenaeneeBa, CTpO€HHE MX aTOMOB, HAXOXJICHUE B MIPUPOJE.
dusznyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuabl 1
TUJAPOKCUABI HaTpud W Kanus. [IpuMeHeHue IIeNOYHBIX METAUIOB U HX
COeJIMHEHUM.

IIlemoyHO3eMEIbHBIE METAIbl MAarHud MW KajJdbLIMH: TOJIOKEHHE B
[Tepuoanueckoit cucreMe xumuueckux 3yemeHToB 1. 1. MenaeneeBa, cTpoeHue ux
aTOMOB, HaXOXJIcHUE B npupojie. PU3NYECKHE U XUMHUYECKUE CBOMCTBA MarHus 1
KaJibIusl. BaxkHeilime coeiuHeHUs! KanbIus (OKCHI, TUIPOKCUI, coin). ZKECTKOCTh
BOJIbI U CITIOCOOBI €€ YCTpaHEHHUS.

AJIFOMUHUN: TTOJ1I0)keHUE B [leprondeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHHE aToma, HaxOXKIE€HHE B mnpupone. Ouznueckue u
XUMHUUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U THIPOKCHU]IA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoit cucreme XMMHYECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpoe€HHE aroma, HaxOXJIcHUE B mnpupoac. DuU3MYecKHe u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U cosn kene3a (1) u xemnesa
(1), ux coctaB, CBOWCTBA M MOJyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE ¢ o0O0pa3llaMd METaJIOB W CIUIABOB, HUX (DU3NYSCKUMU
CBOMCTBAMH, M3y4Y€HHE  PE3yJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
UCIIOJIB30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  KCMOJIb30BAaHWE  BHUJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBCHHBIX PEAKIMi HA MOHBI: MarHus, KaJIbLKs, aTIOMUHUS, IMHKA, sxeie3a (1)
u xenesza (lll), menu (Il), HaOmoneHue m omnucaHue MPOIECCOB OKpaIllIMBaHUS
IJJaMEHH MWOHAMU HATpusi, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), HCCIIeI0BaHUE aM(OTEPHBIX CBOMCTB T'UAPOKCHUIA ATFOMUHUS 1
TUJIPOKCHAA IIMHKA, PEIICHUE dKCIEPUMEHTAIbHBIX 3ajlau 1o Teme «BaxHelime
METAJUIbI ¥ KX COCTUHCHHUS.

XHMUA ¥ OKpY:KaoUias cpeaa

BemecTtBsa m Marepuaibl B ITOBCEIHEBHOM KW3HM YEJIOBEKa. be3omacHoe
WCITOJIb30BAHUE BEIISCTB M XUMUYECKUX peaknuii B OwbiTy. IlepBas momorib mpu
XAMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arps3HEHHE OKpYKawIlleh cpeabl (MpeaeiabHas I0ImyCTUMAast
KOHIIeHTpalus BemiecTB, nainee — [1/IK). Ponb xumMuu B penieHun SK0JIOrH4eCKUX
npooiem.



Xumuueckuii IKcnepumenm:

u3yyeHue oOpaslioB MATepuajoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJMMEPHBIE
MaTepHabl).

Mescnpeomemmnbnie ceasu

Peanmusanus MeXnpeIMETHBIX CBSI3€M INPU W3YYEHHH XUMHM B 9 Kiacce
OCYLIECTBJISIETCS. 4YEpe3 HCIOJIb30BAaHME KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
NOHATUH, TaK W TOHITHUH, SIBISIOIUXCS CUCTEMHBIMU JIJIs1 OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO1mMe ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAY4YHBIM (DakT, TUIOTE3a, 3aKOH,
TEOpUsl, aHallM3, CHHTE3, KJIacCU(pUKALMs, TEPUOJUYHOCTh, HAOIIOACHHE,
DKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, MAPHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHUAIBI.

dusznka: Marepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIAI, U30TOIIbI,
PaANOaKTUBHOCT, MOJIEKYJIa, ANEKTPUYECKUI 3aps, MIPOBOIHUKH,
MOJYTIPOBOJHUKH, JUAJIEKTPUKH, (POTOSJIEMEHT, BELIECTBO, TEJNO, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUITMUECKAast
peméTKa, CIUIaBbl, (PU3UYECKHE BEJIIMYUHBI, €AMHUIBI M3MEPEHHS, KOCMHUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.

buonorusi: ¢orocunres, npixaHue, Ouocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yAOOPEHUS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BEILIECTBA.

['eorpagusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPObI, OJIE3HBIE
VICKOITa€MBbIE, TOILJIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

JINMYHOCTHBIE PE3YJIBTATBHI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MPOrPAMMbI  OCHOBHOIO OOIIETO
oOpa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyuYeHHUS] XMMHUU B EIUHCTBE y4eOHOU H
BOCHUTATEIILHON JEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCHIUCKUMU
COIL[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE TMpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOTMO3HaHUs, CAMOPA3BUTHUS U COLIMATIA3AIINN O0yYarOIINXCA.

JIM4HOCTHBIE  pe3yJIbTaTbl ~ OTPAXAlOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOACTBOBAaTbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAUUW U
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJBTYPHOMY, HCTOPUUYECKOMY
M HAy4YHOMY HACJIEAWI0, MOHUMAaHUS 3HAYEHHS XWMHUYECKOM HAYKH B KHU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HHGpOpMaIUe o
MEPEIOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) TPa)KIAHCKOTO BOCTIMTAHMA:

MPEACTABICHUS. O COLUMAIBHBIX HOpPMax M MpPaBUJIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHO-MCCIIEIOBATENbCKOM, TBOPYECKOW W JIPYTUX  BHIAX
NeSATEeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM NEATENbHOCTH TpU
BBITIOJIHGHUH YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
Y B3aMMOTIOMOIIIH B MPOILIECCE ITON yUeOHOM AesTeTbHOCTH, TOTOBHOCTH OLICHUBATH
CBO€ TOBEJACHUME W TOCTYIKM CBOMX TOBApHUILEH C TO3MUIMK HPABCTBEHHBIX U
MPABOBBIX HOPM C YYETOM OCO3HAHUSI TTOCIEACTBUH MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEUIECTBE M XMMHUUYECKOW PEaAKIINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO pPAa3BUTHS HAYKH U COCTABISIOLINE
OCHOBY I TIOHUMAHMS CYIIHOCTH HAy4YHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOABI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJbHBIE MOTHBBI, HAIIPABJICHHbIE HA MOJIyYEHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOIUMBIE i OOBSICHEHUS HAOJIOMAeMbIX TPOIECCOB U SIBIICHUH,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIBCKOW KyJIbTYpPhl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOM palOThl C Y4YEOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEpPaTypoOr, JOCTYIHBIMU TEXHUYECKUMHU CPEACTBaMH HHQPOPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpeC K OOYyYEHHI0O M TO03HAHMIO, JHOO003HATEIHHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K CaMOOOpa30BaHMUIO, TMPOEKTHOM M  HCCIIEI0BATEIIbCKOMN



NeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUs B
JIaTbHEHIIIEM;

4) popmMupoBaHUS KYJbTYPHI 310POBbSI:

OCO3HAHWE LIEHHOCTU YHW3HH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUH U
HETMPUATHE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOTOJIsl, HAPKOTUKOB, KypEeHHUs),
HEOOXOAMMOCTA COOJIONICHNS TIpaBWUJ OE30MACHOCTH TMpU OOpaIleHWH ¢
XUMHUYECKUMU BEILIECTBAMHU B OBITY U PEaIbHON KU3HU;

5) TpyA0BOr0 BOCIIHTAHUSI:

MHTEpEC K MPaKTUUYECKOMY M3yUYeHHUIO Ipodeccuil 1 Tpyaa pa3auyHoro poja,
YBAKEHHE K TPYAY U pe3yabTaTaM TPYIOBOMU AEATEILHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUsT  NPEIMETHBIX 3HAaHUM 1O  XUMHHM, OCO3HAHHBIM  BBIOOP
WHUBUTyJIbHON TPAEKTOPUU MPOJAOHKEHHUST 00pa30BaHusl C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMIHOW Npo(heCcCHOHATBHON AEATENBHOCTA U Pa3BUTHS HEOOXOAUMBIX YMEHUIA,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) 3K0JI0rNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKH 11eJIECO00pPa3HOE OTHOIICHHE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIIECTBOBaHMUS, MOHMMAaHWE IIEHHOCTH 3J0pPOBOr0 M
O0e3zomacHOoro oOpa3a >KM3HU, OTBETCTBEHHOE OTHOUIEHHME K COOCTBEHHOMY
¢uznyecKkoMy M TICUXHYECKOMY 3/I0pOBbIO, OCO3HAaHHE IEHHOCTU COOJIOJCHMUS
npaBui 0€30MaCHOTO MOBEJEHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYalIUsX,
YIPOKAIOIMINX 3J0POBbIO U KU3HU JIOJEH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TOJydaeMble MPU U3YYCHUH XUMUHU, IS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOJIHOU CPEIOH, ISl IIOBBILIEHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYpPhI, OCO3HAHUS TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M IMyTell WX pelIeHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHHMKATUBHOW Y COLMAJIBHON TTPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATDHI

B cocraBe MeranpeaMETHBIX pEe3yJbTaTOB BBIACISAIOT 3HAYUMBIE IS
dhopMUpOBaHUSI MUPOBO33PEHHUSI OOIIIEHAYYHBIC MOHATHS (3aKOH, TEOPHU S, PUHIIUII,
runore3a, (QakT, CHUCTEMa, MPOLECC, DSKCIEPUMEHT U JIPyroe.), KOTOpbIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMHPOBATH MPEACTABICHHUE O IEIOCTHOMN
HAy4YHOW KapTHMHE MHpA, U YHUBEpCAJIbHbIC yUeOHbIE NEeWCTBUS (IT03HABATEIIbHBIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOpPBHIE O0O€CIeunBarOT (GopMUpOBaAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHHUIO y4eOHOU
NEATEIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiicCTBUS

ba3oBble Jiornueckue aeicTBUA:

YMEHHS HCIOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHUU
3HaHUMU: PACKPBHIBATH CMBICI XUMHUYECKUX MOHSATHUM (BBIACISITh WX XapaKTEpHbIC



MPU3HAKHU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMH), WCIOIb30BAThH
MOHSTUS JJI1 OOBSICHEHUS OTJENIbHBIX ()aKTOB U SIBJICHUMN, BBIOMPATh OCHOBAHUS U
KPUTEpUU ISl KJIacCU(PUKALKUNA XUMUYECKUX BEIIECTB M XMMHUYECKHX pEaKIuH,
YCTaHABJIMBATh IMPUUYMHHO-CIIEACTBEHHBIE CBA3M MEXAY OOBEKTaMHU H3YUYEHHS,
CTPOUTDH JIOTUYECKUE PACCYX ACHUS (MHIYKTHBHBIC, ACTyKTUBHBIC, 10 aHAJIOTHH),
JienaTh BbIBOJIBI M 3aKITFOUEHHUS;

yMEHHE TPUMEHATh B TMPOLECCe TMO3HAHUS TMOHATHS (TPEeIMETHBIE U
MeTaIpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIETH, UCIIOJIb3yEeMble B XMMUH,
peo0pa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIC MPEACTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI 3JI€MEHTAa), XUMUYecKas QopMyla U ypaBHEHUE
XUMHUYECKON peakIuu — MpU PEIICHUH Y4eOHO-TI03HABATENbHBIX 3a71a4, ¢ YUYETOM
TUX MOJEJBHBIX IPEACTABICHUI BBIBISTH M XapaKTEPU30BaTh CYLIECCTBEHHbIE
IPU3HAKU U3YyYaEMBIX OOBEKTOB — XUMUYECKUX BEUIECTB U XUMUUYECKUX PEAKIIUMH,
BBISIBJIATH  OOLIME  3aKOHOMEPHOCTH, HIPUYUHHO-CJIEACTBEHHBIE CBA3M U
IPOTUBOPEYHS B U3YHUAEMbBIX IIPOLIECCAX U SIBJICHUSX.

Bba3oBble uccienoBarTelbcKkme 1eiiCTBUS:

YMEHHUE HCIIOIb30BaTh MOCTABJICHHBIE BOIPOCH B KAaY€CTBE HHCTPYMEHTA
MO3HAHUS, & TAKKE B Ka4€CTBE OCHOBBI Il (POPMUPOBAHUS TUIIOTE3HI IO TPOBEPKE
MIPABIJIBHOCTH BBICKA3bIBAEMBIX CY KICHHIA;

NpUOOPETEHNE ONbITa IO I[UIAHUPOBAHUIO, OPraHU3ALMH W TPOBEICHUIO
YUYEHUYECKUX DSKCIEPUMEHTOB, YMEHHE HaOlIoJaTh 3a XOJOM Ipollecca,
CaMOCTOSITENIbHO IIPOTHO3UPOBATh €T0 Pe3yJbTaT, (OpMyJINPOBAaTh 00OOIIEHUS U
BBIBOJIbI 10 Pe3yJibTaTaM MPOBEAEHHOTO OIbITa, UCCIEOBAHMSI, COCTABIATh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nnopmanmueii:

yMEHHE BbIOMpaTh, AHAIW3UPOBATH WU HMHTEPIPETUPOBATH HH(POPMALUIO
pa3NUYHBIX BUIOB U (HOPM MPEICTABICHUS, OJIyYaeMYyI0 U3 Pa3HbIX HCTOYHUKOB
(HayyHO-TIOMyJISIpHAs JHUTEpaTypa XUMHUYECKOTO COJEpX aHUs, CIPABOYHBIE
nocobusi, pecypcsl MHTepHETa), KpPUTUYECKH OLEHUBATH MPOTUBOPEUYUBYIO M
HEJ0OCTOBEPHYIO MH(OPMAIIHIO;

yMEHUE NMPUMEHATh Pa3iu4yHble METOAbl M 3alpOChl MPU MOUCKE U 0TOOpE
UHPOpPMAIIMM W COOTBETCTBYIOUINX JAHHBIX, HEOOXOAMMBIX IS BBITTOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 ONPEEIEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTi MCHOJb30BaHUS  HMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHHE KYJbTYPOW aKTUBHOTO MCIOJIb30BAHUS Pa3IMUHBIX TOUCKOBBIX CHCTEM,
CaMOCTOATEIFHO BHIOMPATH ONTUMANBHYIO (hOpMy TIpeacTaBieHus] HHPOpMAIUU U
WUTIOCTPUPOBATh peEIlaeMble 3a/adydl HECJIOXHBIMA CXEMaMH, JuarpaMMaMu,
apyrumu hopmMamu rpaduKu 1 BX KOMOWHAIIASAMY,

YMEHHE HCIOJIb30BaTh M AaHAIU3UPOBAaTh B IMpolecce Y4yeOHOH W
UCCJIEI0BATENHCKONW JEATEIbHOCTH UHPOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOI'0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOILICH IPUPOLHOU
Cpellbl.

KoMMyHHUKAaTHBHBIC YHHBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBHUS:



yMEHHUS 33]1aBaTh BOIPOCHI (B X0OJI€ Uaiora U (Wiu) JUCKYCCUH ) TIO CYILIECTBY
oOcyxmaemMor TeMbl, (OPMYyIMpPOBaTH CBOM MPEIOKEHUS OTHOCHUTEIHHO
BBITIOJIHEHNS NIPEIIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaTbl  ITO3HABATEIIbLHOU
JEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUIO
pEe3yJIbTaTOB BBHIMOJIHEHUS XUMUYECKOTO IKCIEpUMEHTa (71ab0paTOpHOTO OIbITa,
1abopaTopHOI pabOTHI IO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MTPOCKTA);

yMEHUsI y4eOHOro COTpYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
MO3HABATEJIbHOM WM MCCJIEAOBATEIbCKOW  NIESITEIBHOCTH  IPU  PEUICHUU
BO3HMKAIOIIMX TPOOJEeM Ha OCHOBE yuéra OOIIMX WHTEPECOB M COTJIACOBAHUS
no3uuuid (o0cyxkaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIIMS
COBMECTHBIX JCHCTBUM, OIpEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PerynsiTuBHbBIE YHMBepcaJbHbIe y4eOHbIe NeiCTBUSA:

YMEHHE CaMOCTOSITEJIbHO ONPEACIATh LEIU JEATEIBHOCTH, IUIAHUPOBATH,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BBIOMpaTh Harbonee 3PPeKTUBHBIE CIIOCOOBI peleHusl y4eOHbIX U
IIO3HABATENBHBIX 33/1a4, CaMOCTOATENIBHO COCTABJIATh WA KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEVCTBUM TIPU BBINOJHEHUM 33JaHAW C Y4YETOM
MOJIYYEHHUs] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIECTBAX M PEAKIMIX,
OLICHMBATh COOTBETCTBUE IIOJIyYEHHOIO PE3yJIbTaTa 3asBJIICHHOM LEIH, YMEHHE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, PE/IJIaraeMbI€ B YCIOBUHU 3aJaHUMN.

HPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX pe3yJbTaTOB [0 OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaiibHON pabodeil mporpaMMoH,
BBIJIEJISIIOT: OCBOEHHBIE OOYYAlOUIMMHCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI
neucTBul, cneruduueckue IS TpeAMeTHOM oOnacth  «XUMHUS», BUJBI
JNEATENIBHOCTH MO  IOJYYEHWI0 HOBOIO  3HAaHWs, €ro  HWHTEpIPETAlNH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyalUsIX.

K xoHIy 00ydeHus B 8 kj1acce npeiMETHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YyHAIOLIUXCSI YMEHUN:

® pacKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKUX MOHSTHUNA: aTOM, MOJIEKyIa,

XUMHUYECKUN JJIEMEHT, INPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOJAHAS ), BAJIGHTHOCTh, OTHOCUTEJIbHASI AaTOMHAs U
MOJIEKYJIIpHAsi Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBast A0JIs1 XMMUYECKOTO AJIEMEHTA B COSAMHEHUN, MOJIIPHBIA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(UKaIUs peakuui: peakuuu
COCIMHEHUSA, PEaKIUU PAa3JIOKEHUs, PEaKUUU 3aMEUICHUs, pPEeaKuuu
oOMeHa, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIII0BOU A (EKT peakiuu,
AJIpO aToMa, dJIEKTPOHHBIN CJIOW aToMa, aTOMHast OpOUTalb, paauyc aToMa,
XUMUYECKas CBS3b, MOJSPHAS U HEMOJISIpHAs KOBAJEHTHAsl CBA3b, HOHHAs



CBA3b, WOH, KAaTWOH, AaHWOH, pAacTBOpP, MaccoBas JOJi1 BEIIECTBA
(IpolLieHTHAs! KOHIIEHTPAIls) B PaCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSITH 3TU OHSTUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JJII COCTaBlIeHUS (opMy
BEILIECTB ¥ YPABHEHUI XUMHUYECKUX PEAKIIMIL;

OTIPEIENISITh BAJIGHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENICHb  OKWUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAcCy COEAWMHEHUN 10
dbopmynam, BHA XUMHUYECKOH CBsI3M (KOBAJIGHTHAasE W WOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

packpsiBaTh cmbicin llepmonnueckoro 3akona [[. WM. Menneneesa:
JEMOHCTPUPOBATh TMOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT MX MoJoXeHus B Ilepuogmyeckoid cucreme,
3aKOHOB COXPaHEHHUsI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUE€HUSI, 3aKOHAa ABOTrajpo;

OMHUCHIBATh M XapakTepu3oBaTh TaOmuuHyto ¢dopmy Ilepuoanueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iuvaTh IMOHATHUS «TJaBHas
noArpynmna (A-rpynna)» u «nodouynas noarpynna (b-rpynmna)», manibie u
OOJIbIIINE TIEPUOJbI, COOTHOCUTH OOO3HAUEHMS, KOTOPhIE HMEIOTCA B
tabmuue «llepuomuueckass cuctemMa Xumudeckux osiemeHToB [[. U.
MeHneneeBay ¢ YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsi sapa, 001ee Yucio IIEKTPOHOB U
pacrpeiesieHrue uX 1Mo AIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy Y4YAaCTBYIOIIUX B peaKIuu
BEILECTB, N0 TEIUIOBOMY (D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPIK/Iasi ONMMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPABHEHUM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIUN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpALICHUA B
Pa3JIMYHBIX YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MaCCOBYIO JIOJIF0 XHMHYECKOro J3jieMeHTa 1o ¢GopmyJie COCIUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPABHEHUIO
XAMUYECKOU PEAKIINH;

MPUMEHSITH OCHOBHBIE OINEPALIMK MBICIUTEIBHON JEATEIbHOCTH — aHAJIN3 U
CHUHTE3, CpaBHCHHE, OOOOINCHHE, CHCTeMaTH3aIuio, KiacCcu(uKaImio,
BBISIBJICHUE MPUYUHHO--CJICACTBEHHBIX CBSA3EH — ISl U3YyUYECHUS] CBOICTB
BEIIECTB M XHUMHUYECKHX PpPEaKLHil, €eCTECTBEHHO-HAyYHbIE METObI
MO3HAHUSI — HAOJIIOJICHHE, W3MEpPEHHe, MOJCIIUPOBAHHUE, SKCIEPUMEHT
(peaJIbHBINA U MBICIICHHBIN);



CJIEI0OBATh IPAaBUJIaM I10JIb30BaHNS XUMHUYECKOU MOCYAO0N U JIa0OPaTOPHBIM
o0Opy/lOBaHUEM, a TakXKe MpaBUiaM OOpalleHUs C BElIeCTBaMU B
COOTBETCTBUM C HWHCTPYKLUMSMU TIO BBINOJHEHHUIO J1a0OpATOPHBIX
XUMHUYECKUX ONBITOB M0 NOJYYEHHIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BomopoJa M KHCIOPOJA), IPUTOTOBJIEHHUIO PAaCTBOPOB C ONPEAEIEHHOU
MacCOBOM JOJIEM PAacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M IMPOBOJIUTH
XUMUYECKUE SKCIIEPUMEHTHI MO PACIIO3HABAHHMIO PACTBOPOB WLIEIOUEH U
KHUCIIOT C TIOMOIIIbIO UHJIUKATOPOB (JAaKMYyC, (eHON(PTAICHH, METUIOPAHK

U IpyTHe).

K xoHIy oOydenus B 9 kj1acce npeIMETHbIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pPACKpBIBATh CMBICII OCHOBHBIX XWUMHYECKUX TMOHATHM: XUMHWYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, HWOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CI0KHOE€ BEIIECTBO, BAJIICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTEIICHb
OKHCIICHUSI, XUMUYECKasi peaKivsi, XUMUYEeCcKasi CBs3b, TEILUIOBOM 3(P(DEKT
peakiu, MOJib, MOJISIPHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJIEKTPOJIUTUYECKAs IUCCOLMALMS, PEAKIUU HOHHOIO
oOMeHa, KaTauu3aTop, XHMHUYECKOE€ paBHOBecHe, OOpaTUMble W
HEeoOpaTUMbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKIUH,
OKUCJIUTEIb, BOCCTAHOBUTEID, OKUCIICHUE U BOCCTAHOBJIEHUE, AJUIOTPOIIHNS,
aM(pOTEPHOCTb, XUMHUYECKas CBSI3b (xoBaneHTHas, WOHHAs,
MeTaJlTn4YecKas ), KpucTainyeckas pereTka, Koppo3usi METaJIOB, CIUIABHI,
CKOPOCTh XMMHUYECKOW PEAKIHH, MPEAECIBHO IOMYyCTUMAas KOHUECHTpaLUs
ITJIK BemiecTBa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX IIOHATHH U
IIPUMEHSATH T MOHITHUS PHU ONIMCAHUU BELIECTB U UX MPEBPAILICHUM;
UCIIOJIb30BAaTh XUMHUYECKYI0O CHMBOJIUKY JUIS COCTaBJICHUS (OPMYT
BEIIECTB U YPABHECHUN XMMHUYECKUX PEAKIUN;

ONPEAEHATh BAJICHTHOCTh U CTENEHb OKUCICHHUSI XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, IMPUHAMJICKHOCTh BEIIECTB K
ONMpeAeNéHHOMY KJIAcCy COEIUMHEHUU Mo (opmysaMm, BHJ XUMHYECKOU
CBsI3W (KOBaJICHTHAs, WOHHAs, METAUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA M0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPax HEOPraHUYECKUX COCAMHEHUH, TUI KPHUCTATUTUMYECKON
PELIETKA KOHKPETHOTO BELIECTBA;

packpbiBath cMbIci Ilepuomnueckoro 3akonHa [[. WM. MennpeneeBa u
JIEMOHCTPUPOBATh €r0 IMOHUMAaHHWE: ONHUChIBATH W XapaKTepPU30BaTh
tabnmunyio (opmy [lepruoanueckoil CUCTEMbl XUMHYECKHX AJIEMEHTOB:
pa3ivyarh TMOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manesie u OOJbBIIME MEPUOIBI, COOTHOCHUTH
0003Ha4YEeHUs1, KOTOPhIE UMEIOTCS B IEPUOANIECKOM TabJIUIIE, C YUCITOBBIMU
XapaKTepUCTUKAMH CTPOCHUS aTOMOB XUMHYECKHUX DJIEMEHTOB (COCTaB U
3apsan  sApa, oO0IIee YHUCIO DJJIEKTPOHOB M paclpelesieHue HX TI0



AJIEKTPOHHBIM CJIOSIM), OOBSACHATH OOIME 3aKOHOMEPHOCTU B M3MEHEHUU
CBOMCTB AJIEMEHTOB M UX COCIUHEHUHN B Mpejerax MajblX NEPUOJIOB U
TJIABHBIX TIOATPYIII ¢ YIETOM CTPOSHHUS UX aTOMOB;

KJIacCU(DUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMUYECKHE peaknuu (10 YHUCIy W COCTaBy YYAcCTBYIOIIUX B PEAKITUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, M0 U3MEHEHHIO CTEIICHEH OKHUCIICHUS
XUMHUYECKHUX 3JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOIIME U CHEUDUUECKHE XUMHUYECKHE
CBOMCTBAa TIPOCTBIX M CJOXKHBIX BEIECTB, MOJTBEPXKIas OIMHUCAHUE
MpUMEPaMH MOJICKYJISIPHBIX W HMOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBIISAITh YPABHEHUS DJEKTPOJIUTHYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIETI0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKINA HOHHOTO
oOMeHa, ypaBHEHUS pPEaKIMi, TOATBEPKIAIOMINX CYIICCTBOBAHUE
TCHETUYECKOM CBSI3M MEXy BEIIECTBAMH PA3IUUHBIX KJIACCOB,;
pacKphIBaTh CYIIHOCTb OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MIOCPEJACTBOM COCTABJICHUSI DJICKTPOHHOTO OaJlaHCca ATHX PeaKITnii;
MIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOYKHOCTH TIPOTCKaHUS XWMHUYECKHX TMPEBpPANICHUH B Pa3TUIHBIX
YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJISPHYIO U MOJISPHYIO MacChl BEIECTB,
MAaCCOBYIO JIOIO XHMHYECKOrOo JjieMeHTa 1o (opMylie COCIUHEHUS,
MacCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI 110 YPAaBHEHHIO
XAMUYECKON PEaKIINH;

co0Jiro1aTh paBUiia MOJIb30BAHUSI XUMUYECKOU MOCYI0M U 1Ta00paTOPHBIM
o0opynoBaHMEM, a TaKXKe TMpaBuia OOpalleHHs C BeElIeCTBaMH B
COOTBETCTBHM C WMHCTPYKIHMSIMH TIO BBITOJTHCHHUIO J1aOOpaTOPHBIX
XUMHUUYECKHUX OIMBITOB MO MOJYYEHUIO U COOUPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMHaKa 1 yTJIEKUCIIOro ra3a);

MIPOBOJMTH PEAKITUU, TTOATBEPKIAIOIINE KaueCTBEHHBIN COCTaB Pa3IMIHBIX
BCIIICCTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOpPHI-, OpPOMHI-, HOIUI-,
kapOoHat-, docdar-, cuamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KaTHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B BOJIHBIX
pacTBOpax HEOPTaHUYECKUX BEIIECTB;

MIPUMEHSTH OCHOBHBIE OTIEPAIlN MBICIIUTCILHOMN IEATEILHOCTH — aHATIU3 U
CUHTE3, CpaBHEHHUE, 0000IIIEHHE, CUCTEMATH3aIINIO, BBISIBIICHUE MPUYHUHHO-
CJICIICTBCHHBIX CBSI3€H — JIJI M3YyYCHHS CBOWCTB BEIIECCTB M XMMHYECCKUX
peakiuii, €CTEeCTBEHHO-HAYYHBIE METOJbl TO3HAaHUS — HaOII0ICHHE,
U3MEpEHUE, MOACIUPOBaHUE, DKCIICPUMEHT (PEaTbHBIN M MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
HanmeHoBaHue KoauuecTBo yacoB
0 JieKTpOHHbIE (L poBbIe)
n/m  PAIACIOB HTEM Bcero Konrposmmnie Hpaxradeckne o0pa3oBaTe/ibHbIE Pecypchl
NPOrpaMMbl padoThI padoThI
Paznean 1. IlepBoHayajibHble XUMUYECKHE TIOHATHS
XuUMHs — BayKHas
1.1 (C)Sf:;”l:r]‘:’)O?,HaHI/I}I " 5 2 bubmorexa LIOK
' . https://m.edsoo.ru/7f41837c
MIPAKTUICCKOMN
JIeSITSILHOCTH YEJIOBEKa
19 BemecTBa u 15 1 bubmoreka [JOK
' XUMHUYECKHE PEAKIIHU https://m.edsoo.ru/7f41837c
Hroro no pazmemny 20

Pa3znes 2. BakHeiine npeacTABUTEN HEOPraHM4YEeCKHUX BelleCTB

21 Boznyx. Kucnopog. 6 bubmuotexa [JOK
' [Tousatre 00 oxcumax https://m.edsoo.ru/7f41837c
29 Bonopoa.ITonsitue o 8 1 bubmuotexa [JOK
' KHCJIOTAaX U COJISIX https://m.edsoo.ru/7f41837c
2.3 ﬁﬁii;iifé o 5 1 1 bubmorexa [TOK
' https://m.edsoo.ru/7f41837c
OCHOBaHUIX
OCHOBHBEIE KJIACCBI
2.4 HEOPTaHUYECKHUX 11 1 1 bubmmorexa TIOK

COeIMHEHUN

https://m.edsoo.ru/7f41837c
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Uroro no pazneny

30

Paznen 3. Ilepuognyecknii 3akon u Ilepuoanueckas cucrema xumudeckunx djaemenToB [. U. Mennesieena.
Crtpoenne aToMmoB. XUMHYECKasl CBSA3b. OKHUCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PeAKINH

[Tepronnueckuii 3aKOH
u Ilepnognueckas
31 CHCTEMa XUMHUYECKHUX 7 butmoreka [JOK
' sanementos /1. U. https://m.edsoo.ru/7f41837c
Meunneine-eBa.
Ctpoenue atoma
XUMU4YECKas CBA3b.
39 OKucCIUTENhHO- 8 bu6mmoreka I{OK
' BOCCTaHOBHUTEIbHEIE https://m.edsoo.ru/7f41837c
peaxkiuu
bu6mmoreka IJOK
Hroro mo pasnexy 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO 68
YACOB IIO ITPOI'PAMME
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9 KUIIACC

KosmnuecTBo 4acon JJIeKTPOHHBbIE
Ne HauMeHoBaHue pa3ie/ioB U (undposbie)
Konrpoabusie IIpakTHyeckue
n/n TeM IPOrpamMMbl Bceero p p oOpa3oBarejibHbIE
padoThI padoThI pecypebl
Pa3znen 1. BemecTBo 1 XUMHYECKHE PeaKIUU
L1 oonoman pessenos 5 ) bubmiorera LIOK
' pas https://m.edsoo.ru/7f41a636
Kypca 8 kjacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubmoreka [JOK
' XUMUYCCKUX PEaKIUui https://m.edsoo.ru/7f41a636
13 amcoommum Xonmwcene 8 ) ) buGmiorexa LIOK
' . LA https://m.edsoo.ru/7f41a636
peaKIuy B pacTBOpax
Nroro no pazneny 17
Pa3znes 2. HemeTaJsibl M MX COeIMHEHU S
21 | rmece oon VIlA- | 4 1 bubmoreia IOK
' https://m.edsoo.ru/7f41a636
rpynnsl. I'ajorexst
OO6mr1ast xapaKTepUCTHKA
29 XAMUYECKHX 31eMeHTOB VIA- 6 bubmoreka [JOK
' rpymibl. Cepa u e https://m.edsoo.ru/7f41a636
COCMHEHUS
23 OO6mmas xapaKTepHUCTHKA 7 1 butmoreka [JOK

XUMHUYECKUX DJIEMEHTOB VA-

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

rpynmnsl. A30t, hocdop u ux
COCTUHECHHUSI

OO6mast xapakTepucTHKa

24 XAMUYECKHX 31eMeHTOB |V A- 8 bu6mmoreka IJOK
' TPYIIIEL. YTIAEPO i KPEMHHIA https://m.edsoo.ru/7f41a636
1 UX COCTMHEHUS
Nroro no pazneny 25
Pa3gen 3. MeTaJsIbl M NX CO€TMHEHHUS
. bu6anoreka I{OK
3.1 Obmpie CROHCTBA METaILIOB 4 https://m.edsoo.ru/7f41a636
32 BaxHenme Mmetasibl 1 X 16 bu6mmoreka IJOK
' COCTUHCHHSI https://m.edsoo.ru/7f41a636
Hroro no pazmemny 20
Pa3znes 4. XuMusi ¥ OKpysKamomas cpeia
41 BemecTBa n marepuaisl B 3 bubmuotexa [JOK
' ’KU3HHU YeJIOBCKA https://m.edsoo.ru/7f41a636
Nroro no pazneny 3
PesepBHOe Bpems 3 bubmorexa [TOK
p p https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOI'PAMME



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







YYEBHO-METOJINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

» Xumus, 8 knacce/ ['abpuensa O.C., Octpoymos WU.I'., Cnaakos C.A.,
AxnmonepHoe obmectBo «M3aarenberBo «lIpocBemenne»

» Xumusi, 9 kimacce/ I'abpuensa O.C., Octpoymos WU.I'., Cnagkos C.A.,
AxnmonepHoe obmectBo «M3aarenbetBo «lIpocBemenne»

tabmuubl: [leproanueckas cucrema xumuueckux neMmeHToB . 1. Menneneesa,
TabIUIIa PACTBOPUMOCTH, FIMEKTPOXUMHUUYECKUH Psil HANPSHKEHUS METAJIIOB

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJA

1. I'abpuensu O. C., Bockooboiinukosa H. I1., flmrykoBa A. B. HacronbHas kHura
yuutens. Xumus. 8 kii.: Metonuueckoe nocodue. - M.: Ilpoda, 2021.

2. T'abpuensn O. C., AmykoBa A. B. Tetpaap 11t 1a00paTOPHBIX OMBITOB U
npaktuyeckux padot. 8 ki1. K yuebnuky O. C. ['abpuensna «Xumus. 8 kiace». M.:
Hpoda, 2022.

3. IN'abpuensn, O. C. Meroguueckoe nocodue k yueonuky O. C. ['abpuensna
«Xumusy. 8 knacc / O. C. 'abpuensn. — M. : lpoda, 2021. — 109.

4. T'abpuensn, O. C. Metonuueckoe nocobue k yueonuky O. C. ['abpuensina
«Xumusy. 9 knacc / O. C. 'abpuensn. — M. : lpoda, 2021. — 108.

5. Xumus : TexHosiornueckue kapTol K yaueonuky O. C. 'abpuensna «Xumus. 8
KJaccey : metoaudeckoe nocoodue / JI. M. Acanoa. — M. : JIpoda, 2020

6. Xumus : TexHosornueckue kaptol K yueonuky O. C. 'abpuensna «Xumus. 9
Kjacey : metoaudeckoe nocodue / JI. . Acanoa. — M. : [Ipoda, 2018

7. Xumust. 8 ki1.: KoHTposbHBIE U TPpOBEpOUYHBIE padoThI K yueOHuKy O. C.
[Nabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. YiiakoBa u
ap. - M.: [Ipoda, 2022. nanusie

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
http://him.1september.ru Equnas xomnexius LIOP: IIpeameTHast KOJUIEKIHS
«XUMUD»
http://school-collection.edu.ru/collection/chemistry EcrectBeHHO-Hay4YHBIE
skcniepuMenThl: xumus. Komnekuust Poccuiickoro o6mieo0pa3zoBaTeabHOTO
nopTaina
http://experiment.edu.ru AJIXUMMUK: caiit JI.FO. AnukGepoBoii
http://www alhimik.ru Beepoccuiickas omuMIinaaa MIKOJIBHUKOB [0 XUMUHU
http://chem.rusolymp.ru Opranudeckast XuMusi: SJIEKTPOHHBIN YYEOHUK TSI
CpPEIIHEH IIKOJIbI
http://www.chemistry.ssu.samara.ru OcHOBBI XUMHUH: JIEKTPOHHBINH YUCOHUK
http://www hemi.nsu.ru OTKpsITBIH KOJIEIK: XUMUS
http://www.chemistry.ru JluctaHioHHas OTUMITHA/IA 10 XUMHH:
TEJIEKOMMYHUKALMOHHBIA 00pa30BaTEeNbHBIN MPOEKT



https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/

https://uchi.ru/
https://www.yaklass.ru/






