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IMNOACHUTEJIBHASA 3AIINCKA

[IporpaMma 0O XUMHUM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOCHHUS OCHOBHOU
00pazoBaTenpHOI POrpaMMbl OCHOBHOTO 00IIIeT0 00pa30BaHuUsl, MPECTABIECHHBIX
B ®I'OC OO0, a Takxke Ha OcHOBe (enepaqbHON pabodeil MmporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIICTIUH MPETNOaBaHusl Y4EOHOTO MpeaMeTa « XUuMHUsH
B 00pa3oBarenbHbIX opranu3zanusx Poccuiickoii @enepanuu.

[Iporpamma 1o xuMuu Na€T TPEACTaBICHUE O IIENAX, OOIIel CTpaTeruu
oOy4yeHHsi, BOCHHUTAHUS MW PA3BUTUA OOYYaIOIIMUXCA CPEACTBAMHU y4eOHOTO
npenMera, yCTaHaBINBAET 00s3aTeNnbHOE peIMETHOE coJiepKaHue,
IpeIycCMaTpUBAET pACIpEICICHHE €ro Mo KilaccaM M CTPYKTYpUPOBAHHUE 110
paznenaM U TeMaM MPOTPaMMbl O XHMHUH, OINPENENsAeT KOJIWYECTBEHHBIE W
KaueCTBEHHbIEC XapaKTepUCTHKU CoZepKaHUS, PEKOMEHAYEMYIO
MOCJIENOBATENBbHOCTh  W3YYEHHSI XHMHUU C YYETOM  MEKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOro mpolecca, BO3PACTHBIX
0COOCHHOCTEN  OOydYarolmuxcs, ONpeAeNsieT BO3MOXKHOCTH MpeaMera s
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00Opa3oBaTEIbHOM
IporpamMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a Takxke TpeOOBaHMM K
pe3yJibTatam 00yuYeHHs] XUMUU Ha YPOBHE II€JIEH M3yUeHUs IpeaMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-IIO3HABATENBbHON JEATEIbHOCTH OOYyYarolerocs IO OCBOCHHIO
y4eOHOTr0 CO/IepKaHMUSI.

3HaHWE XWMHH CIIY)KUT OCHOBOM Juisi (OpPMHUPOBAHUS MHPOBO33PECHHUS
oOyyaromierocsi, €ro NnpejcTaBjIeHUN 0 MaTepUaTbHOM EIUHCTBE MHUpPA, BAXKHYIO
posib urpatoT GopMUpPYEMbIe XUMHUEW MPEACTaBICHUS O B3aUMOIIPEBPAICHUSIIX
SHEPruu W 00 SBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTSIX PEIICHUS TJI00ATbHBIX
npo0eM yCTOMYMBOTO PA3BUTHUS YEIOBEYECTBA — CHIPHEBOM, IHEPTETUUYECKOMH,
MUIIEBOM M SKOJIOTUYECKON O€301acHOCTH, MTPOOIIEM 3PaBOOXPAHEHHUS.

N3yueHne XuMuu:

CHOCOOCTBYET  peaiu3aldd  BO3MOXKHOCTEM  Uisi  CaMOpa3BUTHUS U
dbopMHUpOBaHUS KYJIbTYPBI JIMYHOCTH, €€ 001IeH 1 (QYHKIIMOHATLHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B (pOpMUpOBAHME MBINUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJaronmxcsi, HaBBIKOB HMX CAMOCTOSITEIBHOM  Y4eOHOW  JEsTeNbHOCTH,
OKCIIEPUMEHTAIBHBIX M HCCIEJOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM XU3HU, TaK U B MPO(HECCUOHAIIBHOU IS TENHHOCTH;

3HAKOMHUT CO CHEIU(GUKON HAYYHOTO MBINIICHUS, 3aKJIaJIbIBAET OCHOBBI
LEJIOCTHOT'O B3IJIsSI1a HA €AUHCTBO MPUPOABI U YETIOBEKA, SIBJIIETCS OTBETCTBEHHBIM
3TaroM B (POPMUPOBAHUU E€CTECTBEHHO--HAYYHOU IPAMOTHOCTH OOYYArOIINXCS;



croco0cTByeT (OPMHUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTEeCTBEHHO-
-HAYYHBIM 3HAHUSM, K IPUPOJE, K YEIIOBEKY, BHOCUT CBOW BKJIaJ B DKOJIOTMYECKOE
00pa3oBaHUE 00yJAIOLTUXCSI.

JlanHple HampaBiIeHUS B OOyYEHHUH XUMUU OOECIIEUMBAIOTCS CHEIH(PHKOM
colepkaHusl  y4eOHOro  mpeaMera, KOTOPbIA  SIBISIETCS  ME€JAaroru4yecku
allaliTHPOBAaHHBIM OTpa)keHUEM 0a30BOM HAYKH XMMHUU Ha ONpeAeEHHOM 3Tane eé
pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOI'O 00ILIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOEHHE OOYYAIOIIMMHUCSA CHUCTEMBbI MEPBOHAYAJIBHBIX MOHITHA XUMHUHU, OCHOB
HEOPraHWYEeCKOM XUMHUU W HEKOTOPBIX OTAEIBHBIX 3HAYMMBIX ITOHATUMN
OpPraHN4eCKON XUMHH.

CtpykTypa coaepaHMsl MporpamMmbl 10 XUMUU CHOPMUPOBAHA HA OCHOBE
CUCTEMHOTo mnoaxoaa kK e€ uzydenuro. Coaep:kaHue CKJIaAbIBAETCS U3 CHUCTEMbI
HNOHATUI O XUMUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUI O XUMHUYECKOU
peakiuu. OOe 3TH CUCTEMBl CTPYKTYpPHO OpraHM30BaHbl IO MPUHIUILY
IIOCJIEIOBATEIBHOTO PAa3BUTUS 3HAHUN HAa OCHOBE TEOPETHUYECKUX IIPEICTABICHUN
Pa3HOrO YPOBHSL:

— aTOMHO--MOJIEKYJIIPHOIO YYEHUSI KaK OCHOBBI BCEI'O €CTECTBO3HAHMS;

— Ilepuoguyeckoro 3akona /. 1. MenneneeBa kKak OCHOBHOI'O 3aKOHA XUMUH;

— YUYEHUS O CTPOEHUH aTOMa U XUMUYECKOM CBA3H;

— TMpeACTaBlIeHUN 00 JIEKTPOIUTUYECKON AUCCOIMAIMN BEIIECTB B
pacTBOpax.

Teopernyeckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE AMIIUPHUYECKHU
MOJTyYEHHBIX U OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K JPYromy, BBINOJHAA (QYHKUIUU OOBSICHEHHS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOXHOCTEW NPAKTHYECKOrO NPUMEHEHHUS U IOJIyYCHUS
U3y4aeMbIX BELIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
IIPEACTABICHNS] O XUMHUYECKON COCTABISAIONIEH HAyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHOW IpUPOJbl, LIEHHOCTHOTO OTHOUIEHUS K HAay4YHOMY 3HAaHHIO H
METOJaM IIO3HaHUs B Hayke. V3ydeHne XUMHH NPOUCXOIUT C IPUBICYEHUEM
3HAHMM U3 paHee W3YUYEHHBIX YUYeOHBIX mpeaMeToB: «OKpyKaoWUi MUp»,
«buonorns. 5—7 knacce» u «Pusuka. 7 Kiacey.

[Ipy wu3ydyeHUHM XUMHUM MPOUCXOTUT (HOPMUPOBAHME 3HAHUN OCHOB
XMMHUYECKON HAayKH Kak 00JaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, NMPAKTUUYECKOU
JEATENBHOCTH 4YEJIOBEKA M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBHI.
3amaya y4eOHOro mnpeaMera COCTOUT B (POPMUPOBAHUU CHUCTEMbl XMMHUYECKHX
3HAHUH — BaKHEHUIUX (PaKTOB, MOHATHH, 3aKOHOB M TEOPETHUYCCKUX MOJIOKCHUH,
JOCTYNHBIX O000OLIEHUII MHPOBO33PEHUYECKOTO XapakTepa, sA3blka HAyKH, B



OpUOOIIEHNM K HAy4YHBIM METOJaM I[IO3HAHHWS TPU H3YYEHUU BEIIECTB U
XUMHUYECKUX peakiuii, B GOPMUPOBAHUM U PA3BUTUHU MO3HABATEIbHBIX YMEHUN U
UX TIPUMEHEHWH B Y4YEOHO-IIO3HABATEIILHOW M y4YeOHO-MCCIIEI0BATEIbLCKON
NESATETPHOCTH, OCBOCHHMHM TIPaBWJI OE30MacHOTO OOpaIlleHWs C BEIIeCTBAMH B
MTOBCETHEBHOM KU3HHU.

[Tpn m3ydeHUM XMMHUU HA YPOBHE OCHOBHOI'O OOIIETO 0Opa3oBaHUsS Ba)KHOE
3HauY€HUE MPUOOPENH TaKue 1eJIH, KaK:

— (dopMHUpOBaHHE WHTCIUICKTYaJIbHO pPAa3BUTON JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSTEIIbBHOMY IMPUHATHIO PEIICHUH,
CIIOCOOHOM aTaNTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

—  HampaBJICHHOCTh OOYyYEHHS HA  CHCTEMAaTHYECKOE IPUOOIICHUE
oOyyJaronmxcsi K CaMOCTOATENbHON I03HABATEIIbHOW NI€ITEIbHOCTH, HAy4YHBIM
METOJIaM TTO3HAaHUS, (OPMHUPYIONTUM MOTHBAIIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecIieueHUE YCI0BUM, CITIOCOOCTBYIOMUX MPHUOOPETEHUIO 00YyYarOIIMMUCS
OTIBITa PA3HOOOPA3HON JESATEIHHOCTH, TO3HAHUS M CAMOIIO3HAHMS, KIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIINI), UMCIOMNUX YHUBEPCAIBHOE 3HAYCHHE IS
Pa3IUYHBIX BUJIOB ACSATEIBHOCTH;

— ((dopmupoBanue oOmeld (QyHKIIMOHATIBHOW U  €CTECTBEHHO-HAy4YHOMU
IPaMOTHOCTH, B TOM UHCJIE YMEHUH OOBICHITH U OICHUBATH SBICHUS
OKPY’KaIOIIEr0 MHpA, UCIOJIb3yS 3HAHUS U OMBIT, MOJYYEHHBIE NMPU W3YUYECHUU
XUMHUH, TPUMEHSTh HMX IMpPU PEIIEHWHW MpoOJeM B MOBCEAHEBHON >XHU3HU U
TPYAOBOM IEATEIBHOCTH;

— ¢opmupoBaHHe Yy OOydYaOMMXCA TYMAHUCTHYECKUX OTHOIICHUMA,
MOHMUMAHUS TEHHOCTH XUMHUYECKUX 3HAHWA JJI1 BBIPAOOTKH DKOJOTHYCCKU
1eJIeCO00Pa3HOro0 TOBENEHUS B OBITY M TPYAOBOM JEATENBHOCTH B IENAX
COXPaHEHHS CBOETO 3J10POBbS U OKPYKAIOLIEH TPUPOAHON CPEBI;

— pa3BUTHE MOTHUBAIMU K OOYUYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCTIUTAHWIO Ha OCHOBE YCBOCHHUS OOIIEYEIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TPO(HIIA M HANPABJICHHOCTH JATbHEUIIETO
00yueHus.

OOmee 4YMCIIO YacoB, OTBEACHHBIX JUIA HW3YYCHUS XHMHH HAa YPOBHE
OCHOBHOTO 00111er0 00pazoBaHus, coctapisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJIeN0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIO).



COJEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbLHbIE XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponb XMMUUM B )KU3HU 4Ye€IOBEKa. XMMUS B CUCTEME HAYK.
Tena wm BemectBa. DU3MUYECKUE CBOWCTBA BEIIECTB. ArpEraTHOE COCTOSIHUE
BellecTB. [loHsAiTHE O MeTojax Mo3HAaHUS B XUMHUU. UHCThIE BEIIECTBA U CMECH.
CnocoOsI pazeneHust cMeceil.

ATOMBI M MOJIEKYJIbl. XHUMHYECKHUE BJeMEHTbl. CHMBOJBI XUMHUYECKUX
aeMeHTOB. [IpoCThie U CIIOXKHBIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckass ¢Gopmyna. BaneHTHOCT aTOMOB XUMHUYECKHX DJIEMEHTOB.
3aKkoH TOCTOSIHCTBA cocTaBa BemlecTB. OTHOCHUTENbHAsE aTOMHas —Macca.
OTHOcUTENbHAST MOJIEKYJIsIpHAasi Macca. MaccoBast 10711 XUMHUYECKOTO 3JIEMEHTa B
COCMHEHUH.

KonunuectBo BemectBa. Monb. MonsipHas macca. B3anmocBsi3p KoanyecTsa,
Macchl W 4YHCla CTPYKTYPHBIX €IWHUI[ BemlecTBa. Pacu€tel mo Qopmynam
XUMHUYECKUX COCTMHEHUH.

Du3NYeCKUe U XUMUYECKHUE SIBIICHUS. XUMHUUECKasl peakius U €€ MpU3HaKH.
3aKOH COXpAaHEHHsSI MacChl BEIECTB. XMUMHUYECKHe ypaBHeHUs. Knaccudbuxarms
XUMHUYECKUX peaKIHil (COeAMHEHUS, pa3JIOKEHUS, 3aMEeIleHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0¥, mpaBuiiaMu pabOThl B Ja0OpaTOpuu U
npuémMamMu 0o0paleHus ¢ JIabopaTopHbIM O00OPYOBAaHUEM, U3YUCHUE U OIKCAHUE
¢bu3nuecKuX CBOMCTB 00pa3lOB HEOPraHUYECKUX BEIIECTB, HAOJIIOJACHHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJa, pPAaCTUpPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJICHCALMUSI BOJbI) U XUMHUYECKUX (FOPEHHE CBEUHU, MPOKAIUBAHUE
MEIHOM MPOBOJIOKH, B3aUMOJICMCTBUE MeJia C KUCJIOTOW) SBJICHUM, HAOIIOJCHUE U
ONMCAaHUE NPHU3HAKOB MPOTEKAHUS XMMHYECKUX peakiui (paslioxKEeHUe caxapa,
B3aMMOJICCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3joKeHHUe TMAPOKCHUIA
menu (I1) mpu HarpeBanum, B3auMoJiecTBHUE kele3a ¢ pactBopoM conu meau (II),
U3y4YeHHE CMOCOOOB Pa3CNICHHs] CMECEil: ¢ TOMOIIBI0 MarHuTa, (PrIbTpoBaHUE,
BbINIApUBAHUE, JUCTHILIISAIMUSA, XpoMaTorpadus, MpoBEJCHUE OUYNCTKH MOBAPEHHON
comv, HaONIOJEHWE W  ONUCaHWE  pe3yJbTaTOB  MPOBENCHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MAacChl, CO3JaHUE MOJeJeld MOJEKyJ
(IIapOCTEPHKHEBBIX).

Ba:kHeiilne npeacTaBuTe/ M HEOPraHMYECKHUX BellleCTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kuciopoa — 3J1€MEHT U MPOCTOE
BemiecTBo. HaxokneHue kucimopoga B mpupoie, (U3MUYECKHE M XUMHUYECKHE
cBoiictBa (peakiuu ropeHus). Oxcupabl. Ilpumenenune kuciopoga. CrocoObl



MOJIYYeHHsS] KUCTopoAa B J1abopaTOpuud W TPOMBIINUIEHHOCTH. KpyroBopor
Kucinopoza B npupoje. O30H — aIoTponHas MOAU(PUKALIMS KUCIOPOIA.

TernoBoit 3p(dEeKT XUMHUYECKOW peakluuu, TEPMOXUMUYECKHUE YpaBHEHUS,
DK30- W SHAOTEPMHUYECKUE pEAKUHMHU. TOIIMBO: Yrojlb M METAaH. 3arpsi3HEHUE
BO3/lyXa, yCWJICHHUE MapHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonmopon — anemenTt M mpocroe BemecTtBo. Haxoxxkaenue Bomopona B
npupoae, ¢GU3MYECKHEe M XUMHUYECKHME CBOWCTBA, MPUMEHEHHE, CIOCOObI
nonyuyeHus. Kucnorsl u conm.

MousipHbIit 00BEM Ta30B. Pac4€Thl M0 XUMUYECKUM YPAaBHCHHUSIM.

duznueckue CBOMCTBA BOJbl. Boma Kak pactBoputelsib. PacTBOpEI.
HacellieHHBIE M HEHACBIIEHHBIE PAacTBOpPHI. PacTBOPMMOCTh BEIIECTB B BOJE.
MaccoBast 10J BEIIECTBA B PACTBOpPE. XMMHUYECKHUE CBOMCTBA BOAbl. OCHOBAHUS.
Posib pacTBOpOB B mpupoje U B KHU3HHU 4enoBeka. KpyroBopoT BOAbI B IPUPOJE.
3arps3HeHne NpUpPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOAHBIX BOJI.

Knaccudukanus neopranmueckux coenuuenuit. Oxcuasl. Knaccubukarms
OKCUJIOB:  cosieoOpasyiomue  (OCHOBHBIE, KHUCIOTHBIE, aM{OTEepHbIE) U
HecosieoOpazyromue. Homenknarypa okcuaoB. Dusndeckue M XUMUYECKHE
CBONMCTBA OKCHIIOB. [lomydenne okcuaos.

OcHoBanus. Kimaccudukanmst ocHOBaHWM: METOYM © HEPACTBOPUMBIC
ocHoBaHusA. Homenknarypa ocHoBaHuil. Pu3znueckue U XUMHUYECKUE CBOMCTBA
ocHoBaHuU. [lorydyeHre oCHOBaHUM.

Kucnotsl. Knaccuduxanus xkucnor. Homenknarypa kucior. dusndeckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctu mertamnoB H. H. bekerosa.
[Tony4yeHue KUCIor.

Conu. Homenknarypa cosieil. @u3n4ecKue 1 XMMHUYECKUE CBOMCTBA COJICH.
[Tosmyuenue coiiei.

['eneTnueckas CBs3b MEXKy KJIaCCaMU HEOPraHUYECKUX COCIMHEHMUI.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIIPEJEIICHUE COJEP)KAHUs KUCIOPOAa B BO3AYyX€, IOJyYEHHUE,
coOupaHue, pacno3HaBaHWE€ M U3YYEHUE CBOMCTB KHUCJIOPOJAa, HAOJII0JEeHUE
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM H YCIOBUS BO3HUKHOBECHHUS U
IpeKpalleHus ropeHus (moxapa), O3HaKOMJIEHWE ¢ oOpa3llaMH OKCHJIOB U
OTHCAaHUE WX CBOWMCTB, MOJydYeHHE, COOWMpaHUE, PACMO3HABAHWE W W3YUYCHUE
CBOMCTB BoJIOpoja (ropeHue), B3auMojieicTBue Bojopoaa ¢ okcuaom meau (II)
(BO3MOXKHO HMCIOJIb30BaHUE BUAEOMATEPHUAIOB), HAOIOEHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOEHHOCTEW pAacCTBOPEHHUS BEUIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OIMPEACIEHHON
MAacCOBOM JI0JIEW PaCTBOPEHHOTO BEILIECTBA, B3aMMOJECUCTBUE BOJABI C METAJUIaMHU
(HaTpueM ©  KajplueM) (BO3MOXKHO  HCIOJIb30BAaHUE  BHJIEOMATEPHANIOB),



UCCIIEJIOBaHME O00pa3lloB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HaOJII0ICHNE U3MEHEHMsI OKPAaCKU MHAMKATOPOB B pacTBOpax KHUCIOT U IIEJIOYEH,
u3ydyeHue B3aumozeiicTBus okxcuga menu (II) ¢ pacTBOpoM cepHON KHUCIOTHI,
KHCIIOT C MeTajulaMH, PEaKUHW HEUTPAIN3ALMH, ITOJIYyYEHHE HEPaCTBOPHUMBIX
OCHOBAHHM, BBITECHEHHE OJHOIO METAJIa IPYyTMM W3 PacTBOpa COJIM, PELICHUE
DKCIIEPUMEHTAIBHBIX 3a1ad II0 TeMe «BakHeWlune KiIacchl HEOPraHUYeCKHUX
COEIMHEHUIN).

Iepuognuecknin 3axkoH u Ilepuoamyeckas cucremMa XUMHYECKUX
yiemenToB JI. U. MenpaeneeBa. CtpoeHue aromMoB. XHMHYECKasi CBA3b.
OKHCINTETbHO-BOCCTAHOBUTEIbLHBIE PEAKIMHU

ITepBble MOMBITKM KiIacCU(UKALMM XUMUYECKUX 3JeMeHTOB. [loHsTHE O
IpyNNax CXOJHBIX DJJEMEHTOB (ILUEJIOYHBIE U IIEJIOYHO3EMENbHbIE METAILIbI,
raJloreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPbIE 00pa3yloT aM(OTEpHbIE OKCUABI
Y TUAPOKCHUBI.

[Tepnonnueckuii 3akoH. [leppoanyueckas cucrema XMMHYECKUX 3JIEMEHTOB /1.
NU. Mengeneera.  KopoTkonepuosnHas W JJIUMHHONEpUOAHAs  (QOpMbI
Ilepuoanueckon cucremsl xumuueckux nnemMeHToB JI. M. Menneneesa. Ilepuonaer
u rpynnbl. DHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB INEPUONA U
IPYIIIBI 3JIEMEHTA.

Crtpoenue atomoB. CoctaB aTOMHBIX sifiep. M3otomnbl. DnekTponbl. CTpoeHue
JJIIEKTPOHHBIX ~ 000JI04eK aTroMoB nepBbIX 20 XMMHMYECKHUX  3JIEMEHTOB
Ilepuonnueckon cucremsl [[. M. MenneneeBa. XapakTepuUCTUKA XUMHUYECKOIO
AJIEMEHTA 10 ero MojoxeHuro B Ilepnonnueckon cucreme JI. . Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAIINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIIaM U IIEpUOAaM.

3nauenue [lepnoanueckoro 3akoHa u [leprnoandeckoil CHCTEMBI XUMUYECKUX
JJIEMEHTOB I pa3BUTHs Hayku U npaktuku. [[. M. MenneneeB — yd€HbIi U
IrpakIaHUH.

Xnmuueckass cBs3b. KoBasieHTHas (moJisipHass MW HENOJSIpHas) CBS3b.
DIIEeKTPOOTPULIATENBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucieHusa.  OKHUCIUTENBHO--BOCCTAHOBUTEIBHBIE  PEAKLIHH.
[Iponieccrl okucneHns U BOCCTaHOBIEHNA. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3ydyeHrne oOpa3lOB BELIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJEWUCTBUE
IMAPOKCUAA LMHKA C pacTBOPAMM KHCIIOT M IIEJIOYEH, IIPOBEACHUE OIIBITOB,
WUIIOCTPUPYIOLIMX ~ NPUMEPBI  OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUU
(ropeHue, peakiuy pa3ioKeHHsI, COCUHEHU).

Mesxcnpeomemmnnie ceasu



Peanuzanus MeXNpeaMETHBIX CBA3E€H NpU U3yYEHUM XUMHUHM B 8 Kiacce
OCYIIECTBJISIETCS 4YEpe3 MCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO--HAyUYHBIX
NOHATUH, TaK U MOHITHUH, SBISIOIUXCS CUCTEMHBIMH JJIs1 OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO1ue ecTecTBEeHHO--HAYYHBIC MTOHITHS: HAY4YHbIN (PaKkT, TUIIOTE3a, TEOpus,
3aKOH, aHaJM3, CHHTE3, KiaccuduKamms, MepUOJUIHOCTh, HAOJIOJICHHE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBIICHUE.

®duzuka: MaTepusi, aToM, DBJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOIBI, PaJHMOAKTUBHOCTb, MOJEKYJa, dJEKTPUUECKUN 3apsisi, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, ra3, (U3NYECKUE BEIUYUHBI, €TUHULIBI
U3MEPEHHUs, KOCMOC, TUIAaHETHI, 3BE€3/1b!1, ComHIIE.

buomnorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocepa, ruapochepa, MuUHEpanbl, TOPHbIE MOPOJBbI,
10JIE3HBIE NCKOIIAEMbIE, TOILUIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemiecTBo M XUMHYECKasi peaKIUsA

Ilepnonnueckuit 3akoH. Ilepuoanueckas cucreMa XMUMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CtpoeHne aToOMOB. 3aKOHOMEPHOCTH B HU3MEHEHHHM CBOMICTB
XUMHUYECKUX D3JIEMEHTOB IMEPBbIX TPEX MEPUOAOB, Kallhsd, KaJIbLMs M HX
COCAMHEHUN B COOTBETCTBUU C IIOJIOXKEHHEM JIEMEHTOB B Ilepmommueckon
CUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHue BeleCTBAa: BHJbl XMMHUYECKOW CBS3U. THIBI KPUCTATUITMYECKUX
pPEmETOK, 3aBUCHMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKH U
BHJla XUMHUYECKOU CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCSA K Pa3IW4HbBIM KJIaccaM HEOPraHMYECKHUX
COEIMHEHM, FTEHETUYECKasl CBSI3b HEOPraHUYECKHUX BEILECTB.

Knaccudukanus XuMHUECKUX PEAKINI MO pa3IMuHbIM MPU3HAKAM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIIOBOMY 3(QeKTy, Mo
U3MEHEHUIO CTETEHEH OKMCICHHUS XMMHUYECKHX 3JIEMEHTOB, 10 00paTUMOCTH, I10
YYACTHUIO KaTajau3aropa). DK30- U SHAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUYECKUE
YpaBHEHHUS.

[Tonsitue o ckopoctn xumudeckon peakuuu. [loHsTHE 00 OOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusx. [IoHATHE O TOMOTeHHBIX U IeTepOTreHHBIX
peakumsx. Ilonstue o karamuse. [lonsaTue o xumnyeckoM paBHoBecuu. MakTopsl,
BIUSIOIINE HAa CKOPOCTb XHMHYECKOW pEaKUMH M TMOJOKEHUE XUMHUYECKOTO
PaBHOBECHSL.

OKHUCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEaKLUH,  JJIEKTPOHHBIM  OayiaHc
OKHUCJIMTEIIBHO-BOCCTAHOBUTEIBHOM ~ pEaKLUu. CocraBnenue  ypaBHEHUH



OKHCIIUTENIbHO--BOCCTAHOBUTEBHBIX ~ PEAaKIUH C  HCIOJb30BAHUEM  METOJIa
AJIEKTPOHHOTO OaliaHca.

Teopus ANEKTPONUTUIECKON TUCCOUUALIMU. DIIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Katnonsl, annoHel. MexaHu3M AUCCOLMALMH BELIECTB C PA3JIWYHBIMU BHUAAMHU
xuMuueckoil cBsa3u. Crenens qucconuan. CUibHbIE U CTA0bI€ SJIEKTPOJIUTHI.

Peakiuu nonnoro o6mMeHa. Y cioBusi MpOTEKaHUS PEAKIMd HOHHOTO OOMEHa,
NOJIHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHHs peakuuil. CBOWMCTBAa KHCIOT,
OCHOBaHMI W coJell B CBeTe€ MPEICTaBICHUNA OO0 3BIEKTPOJIUTUYECKOU
nucconuannu. KauecTBeHHbIE peakuy Ha MOHBL. [IOHSITHE O TUAPOIIN3E COJEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEJSIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKUX
BELIECTB — METAJUIOB M HeMeTauloB (Tpadura W anmasza), CIOKHBIX BEIIECTB
(xJmopuga HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peakIuu
OT BO3JCUCTBHUSl PA3NHYHBIX (PAKTOPOB, HCCIECIOBAHHUE DJICKTPOIMPOBOIHOCTH
pacTBOPOB BEIIECTB, MPOLECCAa AUCCOUMAIMUA KHUCIOT, WIEJI04Yed U COJeH
(BO3MOXXKHO  MCMOJB30BAHME BUJEO MaTEpHaNIOB), IMPOBEJACHHE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  TMPOTEKaHUs  peakluii HMOHHOro  OOMeHa
(oOpazoBanme oOcangka, BBIJCIICHHE Ta3a, O0Opa30BaHHE BOJIbI), OIIBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakluu pa3ioKeHUs, COEIUHEHHS), pacCllO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pPEAKIMid Ha HOHBI, PEIICHUE
AKCIEPUMEHTAIIBHBIX 3a]1a4.

HeMeTaibl 4 MX coeTMHEHUS

OOmas xapaktepuctuka TranoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHMYECKHE CBOWCTBA Ha MpPHUMEPE  XJOpa
(B3aMMOJICICTBUE C MeETaJUlaMH, HEMeTajulaMH, IIeJoYyaMu). XJIOPOBOJOPO/I.
ConsiHasi KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHHUE, NpuUMeHeHue. [lelicTBue
XJIOpa U XJOPOBOJOpPOJAa Ha OPraHu3M uYeloBeKa. BakHeillune XJIOpUAbl U HX
Hax0>XJICHUE B IIPUPOJIE.

OOmas xapakrepuctuka 3mneMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbI€ CTENeHW OkucieHus. CTpoeHue U (PU3MYECKHUE CBOWCTBA
MIPOCTHIX BEIIECTB — KUCIOPOIa U Cephbl. AJUIOTPOITHBIE MOAU(DUKAIINN KUCIOPOa
U cepel. XuMudeckue cBoicTBa cepbl. CepoBOmOPOJ, CTpoeHHE, (HU3HUYECKUE U
XUMH4YecKue cBorcTBa. OKCUABI CEpbl KAK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHast kuciora, (QuU3MUECKUEe W XUMHUYECKHE CBOWCTBa (00IIHME Kak
MPEICTaBUTEN Kjacca KHCIOT W chenupuieckne). XUMHUYECKHE pPEaKIuy,
JeXale B OCHOBE MPOMBIIUICHHOTO CHOCco0a TMOJyYeHUS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KUCIOThl. COMM CEpHOW KUCIOTHI, KAUECTBEHHAs pEaKLMs Ha



cynbdar-uon. Haxoxxnenue cepbl U €€ COCAMHEHUN B TPHpPOAC. XUMHUYECKOE
3arpsi3HEHUE OKPY’XKAIoIIeH cpelbl COCAMHEHUSIMU Cepbl (KUCIOTHBIE IO,
3arpsi3HEHHE BO3/yXa U BOJIOEMOB), CIIOCOOBI €ro MPea0TBPAICHUS.

OOmas xapaktepucTuka 31eMeHTOB VA-rpymnmbel. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTETICHU OKHCIICHHs. A30T, PacIpOCTPAHEHHE B MPHUPO/IE,
dbusnueckne u XuMHIeCcKre cBoiicTBa. KpyroBopor azora B npupojie. AMMHUaK, ero
bu3nyueckre U XMMUYECKHUEe CBOMCTBA, MoJydeHne U npuMeHeHue. Conu aMMOHUS,
X QU3NYECKUE U XMMUYCCKHE CBOWCTBA, MpUMEHEeHHE. KauecTBeHHas peakmus Ha
WOHBI aMMOHHS. A30THAsl KHCJIOTa, €€ TOoJydeHHe, (QU3MYECKUE U XUMHUYCCKUE
cBoiicTBa (0OIIME Kak TMpEeACTAaBUTENS KJlacca KHUCIOT M CHEeIU(pUYECKUe).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MMHEpaJIbHBIX
yaoOpeHuii. XuMHUECKOE 3arps3HEHUE OKPY Kalollel Cpe/ibl COCTUHEHUSIMH a30Ta
(KUCTIOTHBIE JOXIW, 3arpsi3HEHUE Bo3AyXa, MOYBbI M BogoémoB). docdop,
aioTponHeie Moaudukammu (ochopa, GU3NIECKHE W XUMHUYECKHE CBOWCTBA.
Oxcun dhocdopa (V) u dbochopnas kuciora, GU3NIECKUE U XUMUYECKUE CBOMCTBA,
nosrydenue. Mcmonas3oBanue pocdaroB B KauecTBE MUHEPAIBHBIX YI00pEHUT.

OOmas xapakrepuctuka 3neMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHBIE  CTCIICHH  OKHUCJICHUS.  YTJIEepoid,  a/UIOTPOITHBIE
MOAU(UKAIIMNKA, PACHPOCTpaHEHUE B TpupoAe, (u3mdyeckne W XUMHUYECCKUE
cBoiicTBa. AncopOiusa. KpyrosopotT yriepoaa B npupoje. OKCUabl yriieponaa, ux
bu3nueckue W XUMHUYECKHE CBOMCTBA, JEHCTBUE Ha IKUBbIE OpPraHU3MBI,
MOJIYYCHUE W TPUMEHEHHEe. DKOJOTUYECKHE IMPOOJEMbI, CBSI3aHHBIE C OKCHIIOM
yriepoaa (IV), rumore3a rinoOalbHOTO MOTEIJIEHUS KIMMAaTa, MHapHUKOBBIM
addexr. YronpHas Kuciaora v €€ coym, uX (PU3NYECKHe U XUMHYECKHUE CBOICTBA,
nojiydeHue W mnpuMmeHeHwe. KauecTBeHHas peakuuss Ha KapOOHAT-HOHBI.
Hcrnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO34MCTBE.

[TepBoHAUANTEHEIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KAK O COCTUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTaHOJI, TJIUIEPUH, YKCyCHAs KUCIIOTA).
[TpupoaHbie HMCTOYHUKU YIJIEBOJOPOAOB (yrojib, NPUPOAHBIA Ta3, HeDTh),
OPOAYKThl UX mepepaboTku (OEH3UH), UX POJb B OBITY M MPOMBILUIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKN BaXKHBIX BEIECTBAX: KUPaX, O€NKax, yriieBojax — U UX
poii B OKM3HM UEJOBEKa. MarepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPraHWYECKUX COCTMHECHUH.

KpeMHuuii, ero Qusnueckue ¢ XHUMHUYECKHE CBOICTBA, IMOJyYCHHE W
npumenenue. CoequHeHuss KpeMHus B mpupone. OOumue mnpeacraBiieHus 00
okcune kpemuusi (IV) u kpemuueBoi kucinore. CWIMKAThl, X UCIOJIL30BaHUE B
ObITYy, B TIPOMBIIIUICHHOCTH. BakHelilne CTpoUTENbHbIE MaTepHalbl: KEpPaMHKa,



CTEKJIO, IIEMEHT, 0eToH, *eje300eToH. [IpobiemMbr 6€30macHOr0 MCITOIb30BAHUS
CTPOUTENBHBIX MATEPUAIIOB B IOBCEAHEBHOM KU3HU.

Xumuyeckuii IKCnepumenm:

U3yueHHE 00pa3l0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSIHOW KHUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKINil Ha XJIOPUI-UOHBI U HAOIIOJCHUE TPU3HAKOB
UX TPOTEKAHUs], OMBITHI, OTpaKalwmue (QU3NYECKUEe U XHUMHUYECKHE CBOMCTBA
TaJIOTEHOB M HUX COEIWHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHIEOMATEPHUAIIOB),
O3HAKOMJIEHHE C O0Opa3naM XJIOPUJOB (TaJOT€HHUIOB), O3HAKOMJICHHE C
obpasilamMmu  ceppl U €€  COCOUHEHUAMH  (BO3MOXKHO  HCIOJIb30BaHUE
BUJIEOMATEPUAITIOB), HAOIIOICHHE TIpoliecca OOyrIMBaHUs caxapa Ioj JAeHCTBHEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3YYEHUE XHUMHYECKHX CBOICTB
pa30aBiIeHHON CepHOM KUCIIOTHI, MPOBEICHUE KaueCTBEHHON peakinu Ha cyabdart-
MOH W HaOIIOJICHHE Mpu3Haka €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3UUYECKUMU
cBoiicTBamMu a3zora, (ochopa W WX COCAMHEHUH (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U (HOchHOPHBIX ya0OpeHul, MmoaydeHue,
cobupaHue, paclio3HaBaHME W M3y4YeHHWE CBOMCTB aMMHaka, IPOBEICHUE
KAUuE€CTBEHHBIX PEaKIMii Ha MOH aMMOHUS U GochaT-uOH U U3yUEeHHE MPU3HAKOB
UX MPOTEKAHUsI, B3aMMOJICICTBUE KOHIEHTPUPOBAHHOW A30THOU KUCIIOTHI C MEABIO
(BO3MOKHO HCIIOJIb30BAHUE BUJIEOMATEPUAIIOB), U3y4YEeHUE MOJIeIIen
KPUCTANIMYECKUX PEImETOK anmasza, rpadura, d¢yiiepeHa, O3HAKOMIIGHHE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJyYeHUE, COOMpaHue, pacro3HaBaHUE U U3YUYCHUE
CBOMCTB YTJICKMCJIOTO Tra3a, MPOBE/IEHNE KauyeCTBEHHBIX pPEaKIMii Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3yYEHHE TNPU3HAKOB HUX IMPOTEKAHMS, O3HAKOMIICHHE C
NPOAYKIIMEH CHJIMKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEePUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHelme HeMeTaJuTbl M UX COCTUHEHUS.

MeTajibl 4 MX cOeIMHEHU S

OO6mias xapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepmogmueckor cucreme xumuueckux snemeHroB [, .
MenpneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTaioB. MeTramndeckasl CBsi3b U
METAJUTMYECKasl ~ KpUCTA/UIMUecKas  pemérka.  DJICKTPOXUMUYECKUH Pl
HaMpsbKeHul MetamuioB. Ousznueckue U XMMHUUYECKUE CBOMCTBAa MeTaiuioB. OO0mue
crocoObl monyudeHus: metamwioB. [loHSTHE O KOppO3WHM METaJIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Koppo3uu. CrmnaBbl (CTajib, YyTYH, JIOPATIOMUHUMN,
OpoH3a) U X MPUMEHEHNE B OBITY U IPOMBIIIEHHOCTH.

[Ilenouynsie MeTaibl: nosiokeHue B Ilepronuueckoil cucTeMe XUMUYECKUX
anemenToB JI. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HaXOXKJIECHUE B IPUPOJE.
dusnyuecKkre U XMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUAPOKCUABl HaTpuss W Kanusa. lIpuMeHeHne 1IENOYHBIX METAIOB U UX
COEIMHEHUMN.

[IlenouyHoO3eMeNbHBIE METaIbl MarHui M KaJdblUMK: IOJOXKCHUE B
[lepnognyeckoli cucreMe xumMudeckux sneMeHToB [[. M. MenneneeBa, crpoeHue
VX aTOMOB, HaX0XJAEHUE B Ipupoae. PU3ndecKkne 1 XUMHYECKHE CBOMCTBA MarHus
U Kanpliua. BaxHeimme coeauHEHHS Kaiblusg (OKCHUJ, TUIPOKCHA, COJIH).
XKécTkocTb BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AJIOMHHUNA: TI0JI0)KeHUE B [leproinueckon cucTeMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTtpoeHue aTroMma, HaxoKIeHHE B npupone. Pusnveckue u
XUMUYECKHE CBOMCTBA aTtOMUHMS. AM(POTEpHBIE CBOMCTBA OKCUAA U THIAPOKCHUIA
AIIFOMHUHUSL.

Kemneso: nonoxenue B llepuonnueckoil cucteMe XMMUYECKUX 31EMEHTOB [1.
N. MenneneeBa, CTpOEHHME aToMa, HAaXOXXJIeHUE B npupoac. dPusnyeckue Hu
XUMHYECKHE CBOMCTBA kene3a. OKCUIbl, TUIPOKCUIBI U con kenesa (11) u xenesa
(IIT), ux cocraB, CBOICTBA U MOTYyYECHHE.

Xumuyeckuii IKcnepumenm:

O3HAaKOMJIEHHWE ¢ oO0pa3llaMud METAJIOB U CIUIaBOB, UX (PU3MUECKUMHU
CBOMCTBaAMHU, U3YUYEHHE  PE3YJbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUIECOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJIA
KAJIbLIMS W HATpus C BOJOM (BO3MOYKHO HCIIOJIb30BaHUE BHJICOMATEPHAIIOB),
UCCIIEOBAHUE CBOMCTB KECTKOW BOJIBI, MpOLIECCa TOPEHUS KEJIE3a B KUCIOPOJE
(BO3BMOXKHO  HCMOJIb30BAHWE  BUJIEOMATEPUATIOB), TPU3HAKOB  MPOTEKAHUS
KQUECTBEHHBIX PEAKIM{ HA WOHBI: MarHus, KaJbLHs, AJITIOMUHUS, [IMHKA, JKEJIe3a
(I1) u xenesa (III), mequ (1), HaGnroAeHNE U OMUCAHUE TPOIECCOB OKPAIIMBAHUS
IUIaMEHU HWOHAMHU HaTpusl, Kajdus W Kajlblus (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIICIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA aTIOMUHUS
Y TUJIPOKCHUJA [IMHKA, PEHICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 1o TeMe «BakHenmme
METAJUIBI U KX COCTUHECHUS.

XuMuS M OKPYXKAOLIAA cpeaa

BemecTtBa m Marepuanbl B NOBCEIHEBHOW MKW3HU 4eloBEKa. be3omacHoe
WCIIOJIb30BaHUE BEILIECTB U XMMHUUYECKUX peakiuil B ObiTy. [lepBasi momoinb npu
XMMHUYECKUX 0KOraX U OTPABJICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpYKarouled cpeipl (MpeaenabHasi I0MmyCcTUMast
KOHIIEHTpaius BeulecTs, nainee — [1/IK). Ponp XxumMuu B pemieHun 3KOJIOrM4eCKUX
npooJIeM.

Xumuueckuii IKcnepumenm:

u3yueHue oOpaslloB MaTepuasioB (CTEKJIO, CIUIABbI METAJIOB, MOJIMMEPHBIC
MaTepuaibl).

Mescnpeomemmnoie ceasu



Peanuszanus MeXnpeIMETHBIX CBsI3e€d NpU HM3yYeHUM XUMHHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOIb30BaHWE KaK OOMIMX €CTECTBEHHO-HAYYHBIX
NOHATUN, TaK U TOHSATUH, SIBISIFOIIUXCS CUCTEMHBIMHU JJISl OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAyYHOTO IIHKIIA.

OO1ue ecTeCTBEHHO-HAYYHbIC MOHATHUS: HAy4HbIN (DaKkT, TUIIOTE3a, 3aKOH,
TEOpusl, aHajdu3, CHHTE3, KiIacCupuKauus, MEpPUOJUYHOCTh, HAOIIOIACHHE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIe]b, SBJICHHUE, IAPHUKOBBIN
a3 dekT, TEXHOTIOTHsI, MaTEPHUAIIBI.

dusmka: Mmartepus, aToM, O3JEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKJIHI,
U30TOIbI, PAJAHMOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUIN 3apsi, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JUAJIEKTPUKHU, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHUE BELIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTATIINYECKAs
peméTka, CIiaBbl, (U3MUYECKHUE BEIUYUHBI, €IUHUIBI U3MEPEHHs, KOCMHUYECKOe
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1bI, COJHIIE.

buonorus: dortocunres, npixanuwe, Omocdepa, IKOCUCTEMA, MHHEPATHHBIC
yA00pEeHUs, MUKPO3JIEMEHTBI, MAKPO3JIEMEHThI, TUTATEIbHbIEC BEILIECTBA.

['eorpadus: armocdepa, ruapochepa, MuUHEpaNbl, TOPHbIE MOPOBbI,
MOJIE3HBIE UCKOIIAEeMbI€, TOIIJIMBO, BOAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
XUMHHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JIn4HOCTHBIE PE3yJIbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
0o0pa3oBaHMs JOCTUTAIOTCS B XOJ€ OOy4YeHUS XUMHHM B €JUHCTBE Y4eOHOU U
BOCIIUTATEJIbHOM JIEATEIbHOCTH B COOTBETCTBUU C TPATULIMOHHBIMU POCCUUCKUMU
COIMOKYJBTYPHBIMU UM JyXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMH, TPUHSITHIMU B
oOlecTBe MpaBWIaMd W HOPMaMH TOBEICHHS U CIOCOOCTBYIOT TMpolieccaM
CaMOTO3HAHUs, CAMOPA3BUTHUS U COLIMAIIU3AIUU O0yYAIOIINXCA.

JIngyHOCTHBIE ~ pe3yJbTaThl  OTPAXalT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAThCSL CUCTEMOW TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAlMd U
pacuIMpeHue ONbITa ACSITEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpUOTHYECKOr0 BOCIMTAHUSA:

LIEHHOCTHOI'O OTHOUIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAayyHOMY HACJEIUI0, TOHUMAaHUSI 3HAUYCHUS XUMHUUYECKOW HayKu B >KHU3HU
COBPEMEHHOT0 O0OIIecTBa, CIOCOOHOCTH BIaJeTh JOCTOBEpPHON HMH(pOpmanmen o
NEPEAOBbIX JOCTUKEHUSIX U OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

NpEACTaBICHUSI O COIMAIbHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHOIIICHUI B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  Y4eOHO-MCCIEAOBATENbCKOM, TBOPYECKOW M JAPYTMX  BHAAX
NEeSTENbHOCTH, TOTOBHOCTM K Pa3HOOOpPa3HOM COBMECTHOW JEATEIbHOCTH NpU
BBITIOJTHEHUM Y4YEOHBIX, TO3HABATEIBHBIX 3aJ]]a4, BBIMIOJIHEHUN XUMHYECKUX
SKCIIEPUMEHTOB, CO3J]aHUU YUYEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIIM B TIPOIECCE OTOW YyYEeOHOW NEATeNTbHOCTH, TOTOBHOCTHU
OIIECHMBAaTh CBOE TIOBEJECHHE U TMIOCTYIIKM CBOMX TOBAapHIIE C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSA MMOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTI' 0 IO3HAHUSA:

MHPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHYECKOM peakiuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHM M COCTaBIISIOLIUE
OCHOBY JIJII TIOHUMaHHUs CYIIHOCTHM HAyYHOW KapTHHBI MUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOJBI, B3aWMOCBA3SX YEJIIOBEKa C
IIPUPOTHOM CPEIOH, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

MO3HABATEIbHBIE MOTHUBBI, HAPABJICHHbIC HA MOJYYEHHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOAUMBIC IS OOBSICHCHHUS HAOJI0JMaeMBIX IPOIECCOB M SBIICHHM,
M03HABATENbHON, MH(DOPMAIIMOHHOW M YHUTATEIbCKOM KyJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMH TEKCTaMH, CIPABOYHOMU



JUTEPATYPOr, JIOCTYMHBIMA TEXHUYECKHUMH CpEJCTBAMU HMH(POPMAIMOHHBIX
TEXHOJIOT UM,

WHTEpeC K OOYyYEHHIO M TO3HAaHMIO, JIHO003HATEIBHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K  €aMOOOpa30BaHUIO, TMPOEKTHOM W  HWCCIENOBATEIHCKOU
JEATEeNIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPABICHHOCTH W YPOBHSI OOyUEHHS B
JTaJIbHCUIIIEM;

4) popMUpPOBaAHUSA KYJIbTYPbI 310POBb:

OCO3HAHME IIEHHOCTH JKW3HHU, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0pOBBIM 00pa3 >KU3HU, OCO3HAHHE IOCIEICTBUU U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aIKOTOJs, HAPKOTUKOB, KypeHHs),
HEOOXOJMMOCTU COOMIOJIEHUs] TMpaBuid O€30MacHOCTH TIpU  OOpalleHuu ¢
XUMUYECKMMU BEIIECTBAMHU B OBITY U pEaIbHON KU3HH;

5) Tpy10BOr0 BOCIIMTAHMS:

WHTEPEC K MPAKTHUYECKOMY M3yUCHHIO TTpodeccuii U Tpy1a pa3IndHOTO POJIa,
YBOKEHHE K TPYyAy M pe3yibTaTaM TPYJOBOH IEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHUW MO XWUMHUH, OCO3HAHHBIA BBIOOP
WHJIMBUAYAJLHOU TPACKTOPUHU MPOIOHKEHUS 00pa30BaHUsl ¢ YUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCHENTHON TPOo(dheCCUOHATBHON JACSTEIHPHOCTA M PA3BUTHS HEOOXOAMMBIX YMEHUMH,
TOTOBHOCTH aIalITUPOBATHCS B MPO(HEeCCHOHATBHOM CpeIe;

6) 3K0J10rN4YeCKOro BOCIIUTAHMS:

AKOJIOTMYECKU 11€JIECOO00pa3HOe OTHOIIEHHWE K MPUPOJIC KaK HCTOUHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIeCTBOBAHUS, MIOHUMAaHUE IIEHHOCTH 3J0POBOTO U
Oe3omacHOro o0pas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3ruecKoMy M TICUXMYECKOMY 30pPOBbIO, OCO3HAHUE LIEHHOCTH COOJIOACHUS
npaBui1 0€30MaCHOTO MOBECHUS MTPU padOTe C BEIIECTBAMU, a TAK)KE B CUTYallUsX,
YIPOXKAIOIIKNX 3JI0POBbIO U KU3HU JIFOJEH;

CIIOCOOHOCTH MPUMEHATHh 3HAHMS, MOJIy4yaeMble MPU WU3YUYCHUH XUMUHU, IJIS
pelIeHus 3a/1a4, CBA3AaHHBIX C OKPYKAIOIIEH IPUPOJHON CPENON, IS TOBBILLICHUS
YPOBHSI  DKOJOTUYECKOM  KyJIbTYpPhl, OCO3HaHHUS TJOOATBHOIO  XapakTepa
SKOJIOTMYECKUX MTPOOJeM M MyTeW HMX pEIICHUS MOCPEICTBOM METOJOB XHUMMH,
HKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCSI UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAIIBHON ITPAKTHUKE.

METANIPEIMETHBIE PE3YJIbTATBI

B cocraBe wmeTanmpeaMETHBIX PE3YIbTATOB BBIACIAIOT 3HAYUMBIE IS
dbopMupoBaHUsST MHUPOBO33PEHHUs OOIIEHAYYHbIE TMOHATUS (3aKOH, TEOpus,
TPUHITAT, TUTIOTE3a, (HAaKT, CHCTEMa, MPOIIECC, SKCIIEPUMEHT U JIPYTOE.), KOTOPHIS
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpPEeIMETax W TMO3BOJSIOT Ha
OCHOBE 3HAaHUU U3 ATUX MNPEeIMETOB (HOPMHUPOBATH MPEACTABICHUE O LETOCTHOU



HAyYHOW KapTUHE MHpA, U YHUBEpCaJIbHbIC yUeOHbIE NeUCTBUS (II03HABATEIIbHbIE,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIE), KOTOpble obOecreunBaloT (OpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO W OCYIIECTBICHUIO Y4EOHOM
NEATEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE NeiiCTBUSA

ba3zoBble 1ornyeckue aAefcTBuU:

YMEHHUSI HKCIOJb30BaTh MNPHUEMBI JIOTMYECKOTO MBILIIIEHUS IPU OCBOCHHHU
3HAHUU: PACKPBIBATh CMBICI XUMHUYECKUX MOHSATUN (BBIACIATH WX XapaKTEPHbIC
MpPU3HAKH, yCTaHABIMUBATh B3aUMOCBSI3b C JPYTUMHU MOHSTUSMH), HUCIOJIb30BATh
MOHATHS NIl OOBSICHEHUS OTJEIBHBIX (PAKTOB U SBJICHUI, BEIOMpATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKALMKM XUMUYECKUX BEIIECTB M XMMHUYECKHX DPEaKIUH,
yCTaHaBJIMBATh MPUUYMHHO-CIEIACTBEHHBIE CBS3M MEXAY OOBEKTaMU H3yUYCHUS,
CTPOUTH JIOTMUECKUE PACCYXKIEHUs (MHIYKTUBHBIC, JEAYKTUBHBIC, TI0 aHAJIOTHUH),
Jie’aTh BBIBOJIBI U 3aKIIOUYEHUS;

YMEHHUE TMPUMEHSATh B TMPOLECCEe NO3HAHMS MNOHATUSA (IIPEAMETHBIE M
MeTarnpeJMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIETH, UCIIOJIb3yeMbI€ B XUMUH,
npeoOpa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHbBIE TTPEACTaBICHUS —
XUMUYECKUNA 3HAK (CUMBOJI DJEMEHTAa), XUMHUYecKass ¢opMyna W ypaBHEHHE
XUMUYECKON peaklui — MNpHU PelIeHUH Yu4eOHO-TTO3HABATEIbHBIX 3a/1a4, C YYETOM
ATUX MOJEIbHBIX MPEICTABICHHUI BBIABIATh M XapaKTepU30BaTh CYIIECTBEHHbIC
MPU3HAKU W3Y4YaeMbIX 00BEKTOB — XUMUYECKUX BEIIECTB U XMMHUYECKUX PEaKlui,
BBISIBJISITh  OOLME  3aKOHOMEPHOCTH, MPUYHMHHO-CIEJACTBEHHBIE CBSI3UM U
MPOTUBOPEUHS B U3yUaeMbIX MIPOIIECCAX U SIBIICHUSIX.

ba3zoBble ucciaegoBare/ibCKue 1eiCTBUA:

YMEHHE HCIOJIb30BaTh IOCTABJIEHHBIE BONPOCHI B KA4€CTBE MHCTPYMEHTA
MO3HAHHWA, a TaKXKe€ B KadyeCcTBE OCHOBBI sl (OPMHUPOBAHUSA THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

NpUOOpPETEHUE OMbITa M0 IUIAHUPOBAHUIO, OpPraHU3allMd U MPOBEACHUIO
YYEHHMUECKHX JKCIIEPUMEHTOB, yMEHHE HaOmomaTh 3a XOJOM IIpoIliecca,
CaMOCTOATENbHO MPOTHO3UPOBATH €0 Pe3ysbTar, GOpMyIUpOBaTh 0000IIEHUS U
BBIBOJIBI 10 PE3yJbTaTaM MPOBEAEHHOTO OIBITA, UCCIECIOBAHUS, COCTABIATh OTUET
0 MpoJieIaHHON padoTe.

Pabora ¢ uHpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPHPETUPOBATH HHGOPMAIIHIO
Pa3IUYHBIX BUJIOB U (HOPM MPEICTABICHUS, MOJIYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMYJISIpHAsT  JIUTEpaTypa XHUMHYECKOTO COJIepKaHUs, CIPABOYHbIC
nocoOusi, pecypcel WHTepHETa), KPUTHUYECKH OIEHWBATH MPOTHBOPCUUBYIO U
HEJ0CTOBEPHYIO HH(DOPMAITHIO;



yMEHUE TPUMEHSATh Pa3Iu4yHble METOAbl U 3alpPOCHl MPU TOUCKE W O0TOOpE
uH(OpPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX I BBIIOJHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMpPENeIEHHOTO THIIA, MPUOOPETCHHUE OTbITAa B
0o0JacTH  MCHOJIb30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYypOH aKTHBHOTO MCIIOJIb30BAHUS PA3TMYHBIX TTOUCKOBBIX CHUCTEM,
CaMOCTOATENLHO BHIOMpATh ONTUMAIBHYIO (POPMY MpECTaBICHUS HHPOPMAIIUKA U
WUIIOCTPUPOBATh peIllaeMble 3a7aud  HECJIOKHBIMU CXEMaMH, Jharpammamu,
Opyrumu ¢popmamu rpadvKi 1 UX KOMOUHAIUSMU;

YMEHHE WCIOJb30BaTh M AaHAIU3UPOBATh B IIpolecce Y4YeOHOH W
UCCIIeIOBATEILCKON JEATENHPHOCTU MH(DOPMAIIUMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIMCTBa W TPAHCIOPTa HA COCTOSIHUE OKpYXaloled NpUpOAHON
Cpelpbl.

KoMMyHUKAaTHBHBIEC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

yMEHHUsI 3aJlaBaTh BOINpPOCHI (B XOJie¢ Juanora v (WJIH) JIUCKYCCHUHU) IO
CylIecTBYy  oOcyxnaemMol  Tembl, (OPMYyJIHpPOBaTb CBOM  TPEAJIOKEHUS
OTHOCUTEJILHO BBITMOJIHEHUS IPEITIOKEHHON 3a/1a4u;

YMEHHSI ~ TPEACTABIATh  TOJY4YEHHBIE  PE3yNbTaThl  TO3HABATEIHHOM
NESTETPHOCTH B YCTHBIX W THMCHBMEHHBIX TEKCTax; JeJlaTh TPE3CHTAIUIO
pe3yJIbTAaTOB BBIMOJIHEHUS XUMUYECKOTO J3KCIEpUMEHTa (J1abopaTOPHOTO OIbITa,
J1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

yMEHUsI y4eOHOro COTpYyJHHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
MO3HABaTEIbHOM M HMCCIIEJIOBATETICKOM  JEATENBHOCTH TPH  PEIICHUU
BO3HUKAIOIIUX MPoOJIeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB W COTJIACOBAHUSA
no3unui (00cyx aeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JICHCTBUM, OINpEICIeHHEe KpUTEPUEB IO OLIEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U Apyrue).

PerynsiTuBHbIE YHHBEpPCAJbHbIE YUeOHbIE NeCTBHS:

YMEHHE CaMOCTOSITEIbHO OMPEACNATh LENH NEATEIbHOCTH, IJIaHHPOBATh,
OCYIIECTBIISATh, KOHTPOJIMPOBATH M MPU HEOOXOJIUMOCTH KOPPEKTUPOBATH CBOIO
NeATEeIbHOCTh, BBIOUpATh Hanbosee d3(pPEeKTUBHBIC CIIOCOOBI pelieHUs YUYeOHbIX U
MO3HABaTEeNbHBIX 3a7a4, CaMOCTOSITEIbHO COCTaBJISATh WU KOPPEKTUPOBATH
MPEIJIOKEHHBIM QITOPUTM  JEUCTBUUA TNPU BBINOJHEHUN 33JaHUM C YYETOM
MOJIYYCHHSI HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUX,
OIICHUBATh COOTBETCTBUE IOJIYUYEHHOTO pE3yibTaTa 3asBICHHOW II€JIM, YMEHUE
UCIOJIb30BaTh ¥ aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraeMble B YCIIOBUU 3aJIlaHUN.

IMPEJMETHBIE PE3YJIBTATDI

B cocraBe mpeaMeTHBIX pe3ydbTAaTOB IO OCBOCHHUIO 005A3aTEIHHOTO
coliepKaHUs, YCTAHOBJIEHHOTO JaHHOW (denepanbHOW paboyeil mporpaMMonu,
BBIICNIAIOT: OCBOCHHBIE OOYYaIOIIMMHUCS Hay4yHble 3HAHUS, YMEHUS U CIOCOOBI



NecTBUH, crenuduUecKue g TpeAMETHOH o0nacth  «XUMHUS», BHUIBI
JNEATEIbHOCTH [0  MOJYYEHWID HOBOIO  3HaHWs, €ro HHTEpIpETalnH,
npeoOpa30BaHUI0 U MTPUMEHEHHIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAITUSX.

K xonIy oOydenus B 8 kj1acce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y 00YJAIOIITXCSI YMEHUIA:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IMOHSATHUI: aTOM, MOJEKYJa,
XUMUYECKUN DIJIEMEHT, MPOCTOE BEIIECTBO, CJIOAKHOE BEUIECTBO, CMECH
(omHOpOAHAs M HEOAHOPOHAsS), BAJIGCHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIPHAsA Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIpHAas Macca,
MaccoBas J10JIs1 XUMHUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCIIOTa, OCHOBaHHE, COJb, JJIEKTPOOTPULIATEIIBHOCTb, CTENEHb
OKHUCJICHHS, XMMHUYECKas peakius, KiacCuuKalus peakuuid: peakiuu
COCMHEHUSA, PEAKIMU PA3JIOKECHUSA, PEAKIUU 3aMEIICHUs, PEAKINU
oOMeHa, 3K30- ¥ SHJOTCPMHUUYECKHUE PEAKIINH, TEIIOBOU A((EKT peakinm,
AIpO aToOMa, HJIEKTPOHHBINA CIIOM aroma, aroMHas OpOuTalb, PaaNyC
aToMa, XMMHYECKasi CBs3b, MOJISIPHAS W HENOJISIpHAs KOBAJCHTHAsl CBS3b,
WOHHAs CBsI3b, UOH, KAaTMOH, aHMOH, PAacTBOp, MAcCOBas JOJSl BEIIECTBA
(IpolieHTHas! KOHIIEHTPAIKs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKHX TOHSATUUA U
MPUMEHSThH 3TU NOHATHUS IPU ONMKUCAHUY BEIIECTB U UX MPEBPALLICHUIH;

e HCIOJBb30BAaTh XHWMHUYECKYIO CHUMBOJMKY [UIsI COCTaBJICHHS (HOpMyI
BELIECTB U YPABHEHUN XMUMUUYECKUX PEAKLIHM;

e ONpENENATh BAJCHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCIUHCHHUSIX,
CTENIEHb  OKHCIEHHUS  DJEMEHTOB B  OWHApHBIX  COEJUHEHUSX,
MPUHA/JIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KIIAcCy COEOUHEHHN IO
dbopmynam, BHJ XUMHUYECKOM CBSI3M (KOBAJIGHTHAas W MOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSIX;

e packpbiBaTh cMbIci [lepuonnueckoro 3akona JI. W. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHE NEPUOANYECKON 3aBUCUMOCTH CBOICTB
XUMUYECKUX JJIEMEHTOB OT HMX MOJoXeHus B I[lepuoaumueckoin cucreme,
3aKOHOB COXPaHEHMSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEHHS, 3aKOHA ABOTraipo;

e ONHUCHIBATH W XapaKTepu3oBaTh TaOMM4HYIO ¢opmy Ilepuomnyueckoit
CUCTEMbl XMMHMYECKHUX OJJIEMEHTOB: pa3jauyaTh [OHATHUS «TJIaBHas
noArpynmna (A-rpynmna)» u «mobdouHas noarpymnmna (b-rpymnma)», Maneie u
OOJIbIIIE TEPHUOJbI, COOTHOCUTh OO0O3HAUEHMs, KOTOPhIE HUMEIOTCA B
tabauie «llepmomnueckas cucTeMa XHMHYeCKHX diemeHToB J[. U
MeHneneeBay ¢ YHCIOBBIMH XapaKTEpPUCTUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsij s/pa, 00IIee YUCIO IJIEKTPOHOB
U pacrpeieieHue X MO JIEKTPOHHBIM CII0SIM);

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YMCIy M COCTAaBYy YYacCTBYIOIIMX B PEAKIUU
BEIIECTB, 10 TeTIOBOMY (D PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJITBEPXkAasi OMMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX
YPABHEHUM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLIUM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOI'O
COCTaBa, BO3MOXHOCTHM MPOTEKAHUS XUMHUYECKUX IMPEBpALCHUN B
Pa3IUYHBIX YCIOBUSX;

BBIUKCIIATh OTHOCHUTEJIbHYIO MOJEKYJSIPHYIO H  MOJISIPHYIO  MacChl
BEILIECTB, MAaCCOBYIO JIOJII0O XUMHYECKOrO JJeMeHTa 1o Qopmylie
COEIMHEHHS, MaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOW PEaKIUK;

MPUMEHSATH OCHOBHBIE ONEpPALMU MBICIUTEIBHON JIEATEIbHOCTH — aHaJINu3
U CHUHTE3, CpaBHEHHE, 0000IIeHre, CUCTeMaTU3aluio, Kiaccu(ukaiuio,
BBISIBJICHUE MPUUYUHHO--CIEJCTBEHHBIX CBA3EH — JUIsI U3YyUYECHHUS! CBOMCTB
BEIIECTB U XHUMHUYECKHX PEAKIHM, €eCTeCTBEHHO-HAyYHbIE METO/bI
MO3HAHUA — HAONIOJCHHE, W3MEpPEHUe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peasbHBINA U MBICIICHHBIN);

CJIEIOBaTh  MPABWIAM  TOJB30BAHUS  XHUMHUYECKOM  MOCYAOM U
nabopaTopHbIM 000pYyIOBaHHEM, a TakXKe TMpaBWiIaM OOpamieHust ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSIMH 1O BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OINBITOB MO TMOJYYECHUIO M COOUpPaHUIO
ra3oo0pa3HbIX BeIIEeCTB (BOJOpOAa M KHUCJIOPOJa), MPUTOTOBIICHUIO
PacTBOPOB C OMNPEAECIEHHON MAaCCOBOM JIOJIEM PACTBOPEHHOIO BEIECTBA,
IUIAHUPOBAaTh M MPOBOJUTH  XUMHUYECKHE  SKCIHEPUMEHTHl MO
pacIiO3HaBaHUIO PACTBOPOB LIENIOUYEH U KUCIOT C MOMOIIbIO UHIUKATOPOB
(;makmyc, dheHondTanenH, METUIOPAHK U JPYTHe).

K koHIy oOydenus B 9 kj1acce npeIMETHbIE PE3yJbTaThl Ha 0a30BOM YPOBHE
JOJHKHBI OTPaXkaTh C(OOPMUPOBAHHOCTH Y 00yYaIOIIUXCSI YMEHUI:

pPacKphIBaTb CMBICI OCHOBHBIX XUMHYECKMX MOHATHM: XWMHWYECKUU
JJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, AaHWOH, IIPOCTOE BEILECTBO,
CJIOKHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKkiusi, XUMUYECKas CBA3b, TEIIOBOU 3P(PeKT
peakiuu, MOJb, MOJSIPHBIM  00BEM,  PAcTBOp,  AJICKTPOJHTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIMTHYECKAsT IUCCOLMALMUA, PEAKLIHUH HOHHOIO
oOMeHa, Karaau3atop, XHMHYECKOe paBHOBecHue, oOOpaTUMble H



HEeoOpaTUMbIE pEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIUH,
OKHCIIUTENb,  BOCCTAHOBUTENb,  OKHCIEHHE W  BOCCTAaHOBJIEHUE,
ajutoTponusi, aMm(pOTEepHOCTh, XUMHUYECKasi CBS3b (KOBaJICHTHAs, MOHHAs,
METAJIMYECKasi), KpUCTANIMYECKass peuerka, KOppo3us METaJlIoB,
CIUIaBbl, CKOPOCTh XUMHYECKOM peakluu, MpeaeabHO JOMyCTHUMas
koHueHtpanusa [I/IK BemecTsa;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX IMOHATHN U
MPUMEHSITH 3TU TIOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUH;
WCIIOJIB30BAaTh XUMHUYECKYI0O CHUMBOJIMKY JJIS COCTaBIICHHUS (HOpPMYyT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPENEIATh BaJIEHTHOCTh U CTENEHb OKUCJIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3JIMYHOTO COCTaBa, NPUHAJIEKHOCTh BEIIECTB K
ONpeNeNnéHHOMY KJacCy CO€IWHEHUW 1o (opmyiaM, BUA XHUMHYECKOM
CB3U (KOBaJICHTHAs, WOHHAs, METaJUIMYecKas) B HEOPTraHUYECKUX
COCIIMHEHUSX, 3apsii MOHA M0 XUMUYECKON (opMylie, XapaKTep Cpelbl B
BOJHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, THUIl KPUCTATITMYECKOU
PELIETKN KOHKPETHOI'O BELIECTBA;

packpeiBath cmbica llepmogmueckoro 3akona [[. M. MeHnneneeBa u
JIEMOHCTPUPOBATh €ro IOHHMAaHUE: OIUCHIBaTh W XapaKTepHU30BaTh
tabmunyio Gopmy [lepuoanueckoil cUCTeMbl XMMHYECKHX D3JIEMEHTOB:
pasznuyarh MOHATUS «rjaBHasg noarpynmna (A-rpynmna)» M «mnobodyHas
noarpynmna (b-rpynna)», manble u OOJbIIME MEPUOAbI, COOTHOCHUTH
0003HaYCHUS, KOTOPhIE HMMEIOTCS B IIEPUOAUYCCKONM TabauIe, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AIIEMEHTOB (CoCTaB M 3apsa  sApa, oOIlee YUCIO DIEKTPOHOB U
pacrpefielieHue HMX 1O JJICKTPOHHBIM  CJI0SIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB 3JIEMEHTOB U UX COCIMHEHUU B
npejenax MajblX NEPUOJIOB U TIaBHBIX MOATPYII C YYETOM CTPOEHUS MX
aTOMOB;

KJIacCU(PUIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHWUYECKHUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YMUCIy M COCTaBy Y4YacTBYIOIIMX B PEaKIUuu
BEIIECTB, MO0 TEIIOBOMY 3P (HEKTy, 0 U3MEHEHUIO CTENEHEH OKUCICHUS
XUMHUYECKUX IJIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATH) OOMME W CHenu(PUUIecKue XUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXKAAsl OIMKHCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBJSAITb YPAaBHEHUSI BJIEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEH, MTOJHBIE U COKPAILIEHHBIE YPABHEHHUS PEAKLIMII HOHHOTO



oOMeHa, YpaBHCHHS pPCaKIUd, IOATBEPKIAOIINX CYIICCTBOBAHUE
TCHETUYCCKOW CBSI3U MEXK/y BEIIECTBAMH PA3INIHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIIMTEIIbHO-BOCCTAHOBUTEIBHBIX — PEaKITUi
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OallaHCa ATUX PEaKIIHA;
MPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOXKHOCTH TIPOTCKAHUS XHUMHYECKHX IMPEBPAMICHUN B Pa3IMIHBIX
YCIIOBUSIX;

BBIYKCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO  MAacChl
BCII[ECTB, MAaCCOBYIO JOJII0 XHWMHYECKOTO »dJieMeHTa 10 ¢dopmyIe
COEJIMHEHHUSI, MACCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, MIPOBOUTH PACUETHI
110 YPaBHEHHUIO XUMUYECKON PEaAKITHH;

coOONIOaTh  MpaBWiIa  [OJIB30BAHHUS ~ XUMHUYECKOW  MOCYIOM U
7a00paToOpHbIM  O0OPYJIOBAaHMEM, a TaKXke TmpaBuja oOpalieHus ¢
BCIICCTBAMH B COOTBETCTBUM C HMHCTPYKIMSIMH I10  BBITOJIHCHUIO
7a00paTOPHBIX XHMHUYECKHUX OIBITOB IO TOJYYCHHUI0O W COOUPAHUIO
ra3000pa3HbBIX BEIIECTB (aAMMHAaKa U YTIICKUCIIOTO Ta3a);

IPOBOAMWTH  PCAKIUH, IOATBEPXKAAIOIINEG  KAYSCTBECHHBIM  COCTaB
pa3IMYHBIX BEHIECTB: PACIIO3HABATH OMBITHBIM IYTEM XJIOPHI-, OPOMH/I-,
nonua-, kKapOoHat-, ¢ocdar-, CwIMKaT-, Cyiabhar-, THAPOKCUI-HOHHI,
KaTHOHBl AMMOHHUS M MOHBI W3YYCHHBIX METAJUIOB, NMPHUCYTCTBYIOIINC B
BOJIHBIX PacTBOpaxX HEOPTAaHMUECKUX BEIIECTB;

INPUMEHSATH OCHOBHBIC ONEpAIMU MBICIUTEILHOW JEATEIbHOCTH — aHAU3
W CHHTE3, CpaBHEHHE, OOOOIICHHWE, CHUCTEMAaTHU3AINIO, BBISIBICHHUEC
NPUYUHHO-CIICICTBEHHBIX CBS3CH — JJIi U3YyYCHHUs CBOWCTB BEIIECTB U
XAMHUYECKUX PEAKIMid, eCTECTBEHHO-HAYyYHBIE METOAbl TO3HAHWS —
HaOIO/IeHNE, W3MEPEeHHEe, MOJCTUPOBAHUE, IKCIEPUMEHT (peajbHBbId U
MBICIICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoanuecTBO 9acoB
Ne HaumenoBaHue pa3iesioB u
KoHnTpoibHbIe
n/n TeM MPOrpaMMBblI Bcero
padoThI

Pasznea 1. IlepBoHayaibHble XUMHYECKHE IOHATHUSA

Xumus — BaykHas 00J1acThb
€CTCCTBO3HAHHUA U

1.1 5 0

IIPaKTUYECKOU JEeATEIbHOCTH

YeJIoBeKa
BemiectBa 1 XuMHUYECKHUE
1.2 . 15 1
peakiuu
Wroro no pazneny 20

Pa3nen 2. BaxkHejilne npeacTaBuTe 1 HEOPraHUYECKHUX BellleCTB

Bosnyx. Kucnopon. Ilonarue

2.1 6 0
00 okcumax

59 Bonopoa.llonsitue o kucnorax 2 0
U COMIAX

)3 Bona. PactBopsl. [Torstue 06 5 1

OCHOBAHHAX

OCHOBHBIE KJIACCHI
2.4 . 11 1
HEOPTaHMYECKUX COCAMHCHUN

Hroro no pazneny 30

IIpakTHYeckue
padoThl

JuiekTpOoHHbBIE (UG POBbIE)
o0pa3oBaTe/bHbIE PeCypChl

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

bu6mmorekxa [IOK
https://m.edsoo.ru/7f41837¢

bu6nuoreka [JOK
https://m.edsoo.ru/7f41837¢

bubmuoreka [JOK
https://m.edsoo.ru/71f41837¢c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢

bu6nuoreka [JOK
https://m.edsoo.ru/7f41837¢

Pasnen 3. Ilepuoanueckuii 3axon u [lepuoguyeckasi cucrema xumnueckux 3j1emMeHToB /. . MenneneeBa. CTpoeHne aToMOB.

Xumuueckasi cBsi3b. OKHCJINTEIbLHO-BOCCTAHOBHUTEIbHbIE PC€aKIuu


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

[lepuoauueckuii 3aK0H U
Ilepuoanueckas cucrema

31 XUMHYECKHX 31eMeHToB /1. H.
Menpnene-eBa. CTpoeHue aroma
XuMudeckas CBS3b.

3.2 OKHUCIUTETBHO-

BOCCTAaHOBUTCIIBHBIC PCAKITNN

Uroro no pazgeny

Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
ITPOIT'PAMME

15

68

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢

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

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢



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

9 KIIACC

HaumeHoBaHue pa3ie/ioB U TeM
Ne n/mm
NMPOrpamMMbl

Pa3pnen 1. BemecTBO M XUMHYeCKHE peaKIIuA

11 [ToBTOpeHue u yriayOneHne 3HaHUN
' OCHOBHBIX Pa3ZeiIoB Kypca 8 Kiacca

19 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHX
' peaxmuii
DIIEKTPOIUTHYECKAS TUCCOLIHAIIUSL.

1.3
XUMHYECKHE pcaknuu B paCTBOpax

Uroro no pazgeny

Pa3pen 2. HemeTa/sIbI M UX COCTUHEHUS

1 OO0m1as XxapaKTepUCTUKa XUMHUUECKUX
' sneMeHToB VIIA-rpynmsl. ["anorenst

OO011as XapakTepUCTHKA XUMHUECKUX

2.2 aneMmeHToB VIA-rpynnsl. Cepa u eé€
COEIMHEHUs
OO011ast XapakTepUCTHKA XUMHUECKUX

23 aneMeHTOB VA-rpynisl. A30T, pochop 1 ux
COEIMHEHUs
OO01as XapakTepUCTHKa XUMHUYECKUX

2.4 aneMeHToB [VA-rpynmnsl. Yriepon u
KPEMHHUHI U UX COETUHEHHUS

Uroro no pazgeny

KoanuecTBo 4yacoB

Bcero

17

25

KonTpoJabusbie
padoThI

IIpakTHYecKue
padoThI

DJIeKTPOHHbIE
(uu¢posbie)
o0pa3oBaTe/ibHbIE

pecypcbl

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41a636

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

but6mmoreka [{OK
https://m.edsoo.ru/7f41a636

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41a636

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636



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

Pa3pen 3. MeTa/sibl M HX COeTUHEHU ST

3.1 OO01me cBOMCTBA METAIIIOB

3.2 Baxueiinme MeTaymibl U UX COSTUHEHUS

Uroro no pazgeny

Pa3nen 4. Xumus u okpy:xaomas cpeaa

4.1 BeniecTBa 1 maTepuanbl B )KU3HU YEJIOBEKA
Uroro no pazgeny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

16

20

68

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41a636

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

bubmuorexa [JOK
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




IHOYPOYHOE IIVIAHUPOBAHHUE
8 KIIACC

Tema ypoka

[Ipenmet xumuu. Ponap XuMuu B )KU3HU
yeJioBeKa. Tena 1 BellecTsa

IlonsTue o MCTOAaX ITIO3HAaHUA B XUMHHU

IIpakTuyeckas padora Ne 1 «IIpaBuna
paboTel B 1ab0paTopun U IpUEMbI
oOparieHus ¢ 1ab0paTOPHBIM
000pyI0BaHUEM

YucTele BenecTBa U CMECH. Crioco05b1
pasaciICHUuA cMmeceit

[IpakTuueckas pabora Ne 2
«Paznenenue cmecelt (Ha mpumepe
OUYMCTKU MOBAPEHHOM COMM)»

ATOMBI U MOJIEKYJIBI

XUMHYECKHUE JIEMEHTBI. 3HAKU
(CUMBOJIBI) XUMHUYECKUX JIEMEHTOB

[IpocTsle 1 Cl0KHBIE BEIIECTBA

ATOMHO-MOJIEKYJISIPHOE YUYECHHE

KoanuyecTBO 4acoB

Bcero

KonTpoJbHbie
padoTbI

IIpakTH4eckue
padoThI

JlaTa
U3yYeHUs

DJIEKTPOHHBIE
nudposbIe
o0pa3oBaTe/ibHbIE

pecypcbl

bubmorexa [JOK
https://m.edsoo.ru/ff0d210c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d227¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d23dc

but6mmoreka [IOK
https://m.edsoo.ru/ff0d26ca

bubnunoreka [IOK
https://m.edsoo.ru/ff0d28c8

bubnunoreka [IOK
https://m.edsoo.ru/ff0d2a6c¢c

bubnunoreka [IOK
https://m.edsoo.ru/ff0d2be8

bubmuorexa [JOK
https://m.edsoo.ru/ff0d2a6¢

bubnunoreka [IOK
https://m.edsoo.ru/ff0d2d50



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

10

11

12

13

14

15

16

17

18

19

20

21

3aKOH MOCTOSIHCTBA COCTaBa BEIECTB.
Xumudaeckas opmysa. BaneHTHOCTH
aTOMOB XMMHYECKUX 3JIEMEHTOB

OtHOCUTEIbHAA aTOMHAs Macca.
OTHOCHUTENbHAS MOJIEKYJISIpHAsI Macca

MaccoBas 10as8 XUMHUYECKOT0
9JICMCHTA B COCIMHCHNHA

KomnuectBo BemecTsa. Moib.
MonsipHas macca

dusndeckue U XUMUYECKUE SIBJICHUS.
XuMHUYecKas peakuus

[Ipu3Haku u ycioBus NpoTeKaHUs
XUMHYECKHUX PEAKIUI

3aKOH COXpaHEeHHsI MacChl BEILIECTB.
XUMUYECKUE YPaBHEHUS

Boruncnenust Konu4yecTBa, Macchl
BEIIECTBA [10 YPAaBHEHUSIM XUMUYECKUX
peakuuii

Knaccudukanus XuMU4ecKkux peaxkiui
(coenuHeHus, pa3noXeHus,
3aMeleHus, ooMeHa)

M. B. JIoMOHOCOB — y4€HBIiI-

sHImKIoneauct. O0o0IeHne u
cucTeMaTu3alus 3HaHu

Kontponbras padota Nel o teme
«BemecTBa u XUMHUYECKUE PEAKIIUN»
Bo3ayx — cmech razos. Cocras
Bo3ayxa. Kucimopox — 35eMeHT u

bub6moreka [JOK
https://m.edsoo.ru/ff0d2eae

bubnunoreka [IOK
https://m.edsoo.ru/ff0d323¢

but6mmoreka [IOK
https://m.edsoo.ru/ff0d350c

bub6moreka [JOK
https://m.edsoo.ru/ff0d5230

bubnunoreka [IOK
https://m.edsoo.ru/ff0d37fa

but6mmoreka [IOK
https://m.edsoo.ru/ff0d3al6

bub6moreka [JOK
https://m.edsoo.ru/ff0d3b88

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0d3{34

but6moreka [IOK
https://m.edsoo.ru/ff0d40c4

bub6moreka [JOK
https://m.edsoo.ru/ff0d4290

bubmorexa [JOK
https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

22

23

24

25

26

27

28

29

30

31

npocroe BemecTBo. O30H

dusnueckue U XUMUYECKHUE CBOMCTBA
KHUCJIO0poJia (peaKuu OKUCTIEHUS,
ropenue). [lorstue 00 oxcumax

CriocoOblI osryueHust KUCI0poa B
71a00paTOpPUN U MIPOMBILLIEHHOCTH.
IIpumeHeHue kucnopoaa

TennoBoii 3 PexT XuMuIecKoi
pEaKIyu, TIOHATHE O
TEPMOXUMHUYECKOM YPaBHCHHH, 3K30- U
IHIOTEPMHUECKUX PEAKIIUIX

TomuBo (HedTh, yroias U METaH).
3arpsi3HeHUE BO3/1yXa, CIOCOObI €T0
MpeIOTBPALCHUS

[TpakTuueckas padota Ne 3 o Teme
«[Tonydyenue u coOnpaHue KHCIOPOa,
HU3y4YEHUE €r0 CBOMCTBY

Bonxopon — aneMeHT u mpocToe
BelecTBo. Haxoxaenue B npupoe
®uznyecKrue 1 XUMHYECKHE CBOMCTBA
Bopopoza. [Ipumenenue Bogopoaa

IlonsTHe 0 KHCIIOTaX U COJISIX

CriocoOslI nosty4eHus BOAOPoia B
nabopaTopuu

[TpakTuaeckas padora Ne 4 o Teme
«ITomydenue u coOupaHue BOI0poOIa,
HU3y4YECHUE E€r0 CBOMCTB)

bubmorexa [JOK
https://m.edsoo.ru/ff0d4614

but6mmoreka [IOK
https://m.edsoo.ru/ff0d497a

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4790

bu6moreka [JOK
https://m.edsoo.ru/ff0d4c4a

bubnunoreka [IOK
https://m.edsoo.ru/ff0d4ae2

bubmorexa [JOK
https://m.edsoo.ru/ff0d4dd0

bu6moreka [JOK
https://m.edsoo.ru/ff0d4dd0

bu6moreka [JOK
https://m.edsoo.ru/ff0d50d2

bub6moreka [JOK
https://m.edsoo.ru/ff0d4dd0

bubnunoreka [IOK
https://m.edsoo.ru/ff0d4{42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

32

33

34

35

36

37

38

39

40

41

42

Momnsipablii 00bE€M ra3oB. 3aKOH
ABorazapo

Brruncnenus 00bEMa, KOJIMUEeCTBA
BEIIECTBA ra3a Mo €ro U3BECTHOMY
KOJIMYECTBY BEILIECTBA WIH 00BEMY

Breruucnenus 0068MOB ra3oB O
YPaBHEHUIO PEAKLIMHA HA OCHOBE 3aKOHA
00BEMHBIX OTHOILLIEHUN T'a30B

dusnueckue U XUMHUUYECKHE CBOIICTBA
BOJIBI

CocraB ocuoBanuii. [loasatue 00
WHIUKATOpax

Bopna xak pactBoputens. HacbllieHHbIE
Y HEHACBIIIEHHBIE PaCTBOPBI. MaccoBast
JIOJISl BEILIECTBA B PACTBOPE

IIpakTuyeckas padota Ne 5 o reme
«IIpuroToBiieHre pacTBOPOB C
onpeAcNIEHHON MacCOBOU J10IEN
pacTBOPEHHOTO BELIECTBA»
Kontponbnas padota No2 mo teme
«Kucnopoa. Bonopoa. Boga»
Oxcuppl: cocTaB, KiaccupuKaus,
HOMEHKJIaTypa

[TonyueHne u XMMHUYECKHE CBOMCTBA
KHUCJIOTHBIX, OCHOBHBIX U aM()OTEpHBIX
OKCHJIOB

OcHoBaHM: cOCTaB, KIaccupUKaIus,
HOMEHKJIaTypa

bub6moreka [JOK
https://m.edsoo.ru/ff0d542e¢

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

bubmorexa [JOK
https://m.edsoo0.ru/ff0d5708

but6mmoreka [IOK
https://m.edsoo.ru/ff0d587a

bubnmnoreka [IOK
https://m.edsoo.ru/ff0d59¢2

bubmuorexa [JOK
https://m.edsoo.ru/ff0d5b40

but6moreka [IOK
https://m.edsoo.ru/ff0d5eba

bu6moreka [JOK
https://m.edsoo.ru/ff0d6342

bubnunoreka [IOK
https://m.edsoo.ru/ff0d664e

bubmuorexa [JOK
https://m.edsoo.ru/ff0d664¢e

but6mmoreka [IOK
https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
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[TonydyeHnue 1 XuMHUYECKHE CBOMCTBA
OCHOBaHUI

Kucnotsr: cocras, kinaccudukarus,
HOMEHKJIaTypa

HonyquHe 1 XUMHYECKHE CBOMCTBA
KHCJIOT

Conu (cpennue): HOMEHKIATypa,
CIOCOOBI MOJTYYEHUS, XUMUYECKHE
CBOICTBa

[IpakTuueckas padora Ne 6. Pemenue
OKCIICPUMCHTAJIbHBIX 3a4a4 110 TCMC
«OCHOBHBIE KJIACChl HEOPraHUYECKHX
COCTUHEHUN

I'enernueckas cBA3b MEXKY KiIACCaMU
HEOPraHWYECKUX COCTUHEHU

O0001IeHrE U CUCTEMATU3ALINS 3HAHUM

Konrtponsnas padora Ne3 o teme
"OCHOBHBIE KJIaCChl HEOPIAHUUECKUX
coequHeHnin"

IlepBble MOMBITKY KJIACCU(PHUKALIMU
XMMHYECKHX 3JIeMeHTOB. [loHsaTHE O
rpynmnax CXoQHbIX 3JIEMEHTOB
[Tepronuueckuii 3aKOH U
[leproguueckas cucreMa XUMHYECKUX
aneMeHToB /. 1. Menneneera

[lepuopl, TpyMNIIbl, MOATPYIIIIHI

bub6moreka [JOK
https://m.edsoo.ru/ff0d67ca

bubnuorexa [JOK
https://m.edsoo.ru/ff0dfee2

but6moreka [IOK
https://m.edsoo.ru/ff0dfee2

bub6moreka [JOK
https://m.edsoo.ru/00ad9474

bubnmnoreka [IOK
https://m.edsoo.ru/00ad9b7¢c

bubmuorexa [JOK
https://m.edsoo.ru/00ad9a50

bubmuorexa [JOK
https://m.edso00.ru/00ad9cb2

bubmuorexa [JOK
https://m.edsoo.ru/00ad9%¢la

but6mmoreka [IOK
https://m.edsoo.ru/00ad9ffa

bu6moreka [JOK
https://m.edsoo.ru/00ada52¢c

bu6moreka [JOK
https://m.edsoo.ru/00ada52¢c



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
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Ctpoenne atomoB. CocTaB aTOMHBIX
anep. M3otomnsl

CrpoeHue 31eKTPOHHBIX 000JI0UYEK
aTOMOB 3JIeMeHTOB [lepunonnueckoi
cucremsl [[. 1. Menaeneena
XapakTepHUCTUKAa XMMUYECKOTO
3JIEMEHTA IO €0 MOJIOKEHUIO B
ITepuonnueckoii cucreme /1. U.
Meneneena

3nauenue [lepuonnyeckoro 3akoHa st
pa3BUTHUSA HAyKU U nipakTuku. /. 1.
MenaeneeB — y4€HbIN, [I€1Aror U
IpaX<1aHuH
DNEKTPOOTPULIATEIBHOCTh AaTOMOB
XMMHYECKHX 3JIEMEHTOB

HNonHasg xumMudeckas CBI3b

KoBanenTHas MoJisipHasd XUMHUYCCKasd
CBs3b

KoBanenTtHas HCIOJISIpHAd XUMUUYCCKast
CBA3b

CreneHp OKUCIECHUA

OKUCIUTEIHLHO-BOCCTAHOBUTEILHBIE
peakiuu

OKXHCIIHTEII ¥ BOCCTAHOBHUTEIIH

Konrtponsnas padora Ne4 o treme

bub6moreka [JOK
https://m.edsoo.ru/00ada342

bubnunoreka [IOK
https://m.edsoo.ru/00ada6bbc

bubnuorexa [JOK
https://m.edsoo.ru/00ada824

bu6mmoreka [IOK
https://m.edsoo.ru/00ada96e

but6mmoreka [IOK
https://m.edsoo.ru/00adaab8

bub6moreka [JOK
https://m.edsoo.ru/00adac34

bub6moreka [JOK
https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
https://m.edsoo.ru/00adaab9

bubmuorexa [JOK
https://m.edsoo.ru/00adae28

bubmuorexa [JOK
https://m.edso00.ru/00adb076

but6moreka [IOK
https://m.edso00.ru/00adb076

bubmuorexa [JOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

«Ctpoenue atoma. XuUMHUYECKasl CBA3bY»

PesepBHelil ypok. O6001IeHHE U

66 crucTeMaTu3alus 3HaHUI

67 PeseprubIil ypok. O6001eHNE U
CUCTeMAaTHU3alus 3HAaHUH

68 PesepBubIiil ypok. O60011eHuE U

CHUCTEMAaTU3allis 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

https://m.edsoo.ru/00adb486

bubnuorexa [JOK
https://m.edsoo.ru/00adb33c

bu6moreka [JOK
https://m.edsoo.ru/00ad9cb2

bubnunoreka [IOK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KIIACC

KoJsmn4yecTBo 4acoB DJIeKTPOHHbIE
Hara nudposbIe
Tema ypoka KonTpoasnbsie IIpakTnueckue
Bcero H3ydeHus: o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
[Iepuoanueckuii 3aK0OH.
[lepuoanueckas cucrema 1 0 0 bub6nunorexa [IOK
XUMUYECKUX dieMeHToB /1. 1. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUHU
N but6mmoreka [IOK
CBOMCTB XUMHUYECKHUX 3JIEMEHTOB 1 0 0
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOAOB
Knaccudukanus u HoMeHKIaTypa | 0 0 bu6mmoreka [JOK
HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
Buabpl XuMU4ECKOM CBSI3M M TUITBI | 0 0 bubmuorexa [JOK
KPUCTAUINYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel o treme
«IToBTOpEeHuE U yriayOiieHue 3HaHUH 1 1 0
OCHOBHBIX pa3/IeoB Kypca § Kiaccay
Knaccudukanmst XumMmuaeckux | 0 0 bu6moreka [JOK
peaKUui 10 Pa3IMYHbIM PU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsATHE O CKOPOCTH XUMHUYECKOMN
eaxuuu. IloHATHE O TOMOT€HHEIX U 1 0 0 bubnnorexa LIOK
P ’ https://m.edso0.ru/00adbe9a
TEeTEPOTCHHBIX PEAKIUSIX
[TonsiTHE O XUMHYECKOM PAaBHOBECHH.
bubmuorexa [JOK
@DaxTOopHl, BAUSAIOLINE HA CKOPOCTh 1 0 0

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

XUMHYECKOMN pCaKuuu U MOJIOKCHUC


https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
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XUMHUYCCKOI'0 paBHOBCCHUA

OKHUCIUTEIHLHO-BOCCTAHOBUTEIILHBIE
peakuuu
Teopust 3IEKTPOIUTUUECKOIN

nucconuanui. CUIIbHBIE U clIa0bIe
AIEKTPOJIUTHI

HNoHuHbIe ypaBHEHUS peakLni

XUMHUYECKHUE CBOMCTBA KUCIIOT U
OCHOBaHUH B CBETE MpEACTABICHUN
00 AIIEKTPOIIUTUYECKON JTUCCOLIUAIIUU

XUMHYECKHE CBOMCTBA COJIEU B CBETE
MpeACTaBICHUN 00
AIEKTPOIUTHIECKON JUCCOIHAITIT

[TonsiTne o runponuse conen

O0001IEeHNE U CUCTEMATH3ALAA
3HAHUH

[Tpaktuyeckas padora Ne 1.
«Pemienue 3KCrepuMeHTaIbHbIX
3a1a9»

Kontponbnas paborta No2 mo teme
«INEeKTPONUTHYECKAS TUCCOIHAIIHS.
XUMHUYECKUE PEAKLIUU B PACTBOPAX»

OO61as xapakTepuCcTHKa raJOreHoB.
XUMHUYECKHE CBOMCTBA HA MPUMEPE
XJIopa

Xnoposogopona. CossiHast KUCIIOTa,

bubnuorexa [JOK
https://m.edsoo.ru/00adcade

bu6mmoreka [IOK
https://m.edsoo.ru/00adcd68

but6moreka [IOK
https://m.edsoo.ru/00add448

bu6moreka [JOK
https://m.edsoo.ru/00add5d8

bubnunoreka [IOK
https://m.edsoo.ru/00add8b2

bubnunoreka [IOK
https://m.edsoo.ru/00add9d4

bubnunoreka [IOK
https://m.edsoo.ru/00addd12

bubmuorexa [JOK
https://m.edsoo.ru/00addbfa

but6moreka [IOK
https://m.edsoo.ru/00addec(

bub6moreka [JOK
https://m.edsoo.ru/00addfe2

bu6moreka [JOK


https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
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XUMHUYECKHE CBOMCTBA, MOTyUYCHHE,
MpUMEHEHHE

[Tpaktuyeckas pabora Ne 2 o Teme
«ITonyyeHne COMAHOM KUCITOTHI,
W3y4EeHHUE €€ CBOMCTB»

Berunciienus mo ypaBHEHUsIM
XUMHYECKHUX PEaKIIHii, €CIIU OJIUH U3
peareHToB J1aH B U30BITKE

OO011as XapakTepUCTHKA 3JIEMEHTOB
VIA-rpynist

AnnmoTpornHble MOAU(HUKALINY CEPHI.
Haxoxnenue cepbl 1 €€ coeMHEHU N
B MpUpOJE. XUMUYECKHE CBOMCTBA
cepol

CepoBoopo/1, CTpoeHue,
¢uznyecKrue 1 XUMHUYECKUE CBONWCTBA
Oxcupel cepsl. CepHast KUCIIOTa,
¢du3nueckre 1 XUMUYECKHE CBOMCTBA,
pUMEHEHNE

XVWMHUYECKHUE PEAKIUH, JIEIKAILUE B
OCHOBE MIPOMBIIIJIEHHOTO CIIoco0a
MOJIyYEHUSI CEPHOU KUCIIOTHI.
XUMHUYECKOE 3arpsA3HEHNE
OKPYXKAaIOIIEH Cpeabl COCTUHEHUSIMU
cepsl

Brruucnenue MaccoBoil 1011 BBIXOAA
MPOYKTA PEaKIIKU

OO61as xapakTepuCTHKA 3JIEMEHTOB

https://m.edsoo.ru/00ade104

bubnunoreka [IOK
https://m.edsoo.ru/00ade348

bubmorexa [JOK
https://m.edsoo.ru/00ade488

but6mmoreka [IOK
https://m.edsoo.ru/00ade64a

bub6moreka [JOK
https://m.edsoo.ru/00ade64a

bubnunoreka [IOK
https://m.edsoo.ru/00ade802

bubmuorexa [JOK
https://m.edsoo.ru/00adea28

but6mmoreka [IOK
https://m.edsoo.ru/00adec8a

but6moreka [IOK
https://m.edsoo.ru/00adec8a

but6mmoreka [IOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

29

30

31

32

33

34

35

36

VA-rpynmsl. A30T, pacipOoCTpaHeHUE
B Ipupoie, GU3NIecKue u
XUMHUYECKHE CBOICTBA

AMMHak, ero puznyecKue u
XUMHUYECKHE CBOMCTBA, IOIYYEHHUE U
IPUMEHEHNE

[TpakTuyeckas pabora Ne 3 o Teme
«ITomyuenne aMmMuaKa, u3y4eHUe €ro
CBOMCTB»

A30THas KUCI0Ta, € pusnyeckue u
XUMUYECKHE CBOUCTBA

Hcnonb3oBaHre HUTPATOB U COJIEH
aMMOHHMSI B KQU€CTBE MUHEPAJIbHBIX
yaoopeHuit. XumMuueckoe
3arpsi3HEHUE OKPY>KaIOIIEeH cpebl
COEIMHEHUSIMU a30Ta

docdop. Oxcun hochopa (V) u
dbochopHas kuciaoTa, puznIecKue u
XUMHUYECKHUE CBOICTBA, MOIyYCHHE

Hcnonp3oBanue GocdaTtos B
KayecTBE MUHEPAJIbHBIX YA00pEHUH.
3arpsi3HEHUE IPUPOTHOU Cpeibl
dbocdaramu

Yraepon, pacnpocTpaHEHUE B
npupojie, GU3NIECKUE U XUMUICCKUE
CBOIICTBa

Oxkcupsl yraepoza, ux Guandeckue u
XUMHYECKHE CBOMCTBA.

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

bubnunoreka [IOK
https://m.edso0.ru/00adf004

bubmorexa [JOK
https://m.edsoo.ru/00adf180

but6mmoreka [IOK
https://m.edsoo.ru/00adf306

bu6moreka [JOK
https://m.edsoo.ru/00adf518

bu6moreka [JOK
https://m.edsoo.ru/00adf68a

bubnunoreka [IOK
https://m.edsoo.ru/00adfc20

bubnunoreka [IOK
https://m.edsoo.ru/00adfd9c

but6mmoreka [IOK
https://m.edsoo.ru/00adfebe



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
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DKOJIOTHYECKUE TTPOOIEMBI,
CBsI3aHHBIE ¢ OkcuaoM yriepoaa (IV)

VTroJIbHAas KHUCI0Ta U €€ COJIN

[TpakTrueckas pabora Ne 4 o Teme
"[losrydyeHne yrieKucioro rasa.
KagecTBeHHas peakiys Ha KapOOHaT-

n

HOH

[TepBoHayabHBIE MTOHATHUS 00
OpraHWYECKHUX BEIECTBAX KAK O
COCIMHEHUSAX yIIIepoaa

Kpemuuii u ero coeguHeHus

[Tpaktuyeckas pabora Ne 5. Pemenue
AKCIIEPUMEHTAIIBHBIX 3a7a4 I10 TEME
«Baxneinme HemeTauIbl U UX
COCIMHEHUS

Konrponsnas padora Ne3 o reme
«BaxHenime HeMeTalIbl U UX
COCIUHEHUSY

OO01mas xapakTeprucTHKa XUMUYECKUX
3JIEMEHTOB — METAJIJIOB.
Meraunueckas CBs3b U
METAJUIMYECKast KpUCTAJUTNYECKAs
pemérka. PU3N4YeCcKre CBOMCTBA
METAJIOB

XUMHYECKHE CBOUCTBA METAJIOB.

DNEKTPOXUMHUYECKUH psifg
HaIPSHKEHUN METaJUIOB

bubnunoreka [IOK
https://m.edsoo.ru/00ae006¢

bubnunoreka [IOK
https://m.edsoo.ru/00ae027¢e

bubmuorexa [JOK
https://m.edsoo.ru/00ae054¢e

bubnunoreka [IOK
https://m.edsoo.ru/00ae080a

bubnunoreka [IOK
https://m.edsoo.ru/00ae0bf2

bubmorexa [JOK
https://m.edsoo.ru/00ac0el 8

bubmuorexa [JOK
https://m.edsoo.ru/00ac103e

bubmuorexa [JOK
https://m.edsoo0.ru/00aecl 156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
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OO0mue crocoObI MOTyUYEHUS
MeTauioB. CrtaBel. BerauciieHus mo
YPaBHEHUSAM XUMHYECKHUX PEaKIIHiA,
€CJIM OJIUH U3 PEareHTOB COAEPIKUT
pPUMECH

ITonstue o KOppO31UUu METAJIJIOB

IIleno4yHbIe METaJIbI

OKcubl ¥ THIPOKCH]IBI HATPHS U
KaJnst

[llenmoyHO3eMeNbHBIC METAIIIBI —
KaJIbIIMA Y1 MarHui

Baxxneimme coeTMHEHNS KaJIbITUS

O0001IEeHNE U CUCTEMATH3ALA
3HAHUH

JKEcTkoCTh BOIBI U CIOCOOKI €€
YCTpaHECHUS

[TpakTrueckas padorta Ne 6 o Teme
"YKEcTKOCTE BOABI 1 METOIEI €6
ycTpaHeHus"

AnmroMuani

AMdoTepHbIe CBOWCTBA OKCHIA U
THIIPOKCHIA

Kemaeso

bu6moreka [JOK
https://m.edsoo.ru/00ael 156

but6moreka [IOK
https://m.edsoo.ru/00ae1278

but6moreka [IOK
https://m.edsoo.ru/00aec14b2

but6mmoreka [IOK
https://m.edsoo.ru/00ae14b2

bu6moreka [JOK
https://m.edsoo.ru/00ael5e8

bubnunoreka [IOK
https://m.edsoo.ru/00ael5¢e8

but6mmoreka [IOK
https://m.edso00.ru/00ac1886

bub6moreka [JOK
https://m.edsoo.ru/00aelae8

bub6moreka [JOK
https://m.edsoo.ru/00aelc64

bu6moreka [JOK
https://m.edsoo.ru/00aelc64

bubnunoreka [IOK
https://m.edsoo.ru/00ae1d86



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
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Oxcuibl, THIPOKCUIBI M COITH JKeJe3a
(IT) m xene3a (III)

O00011eHHUE U CUCTEMATU3ALUS
3HAHUHI

[Tpaktuyeckas pabora Ne 7. Pemenue
HKCIEPUMEHTAJIbHBIX 3a/1a4 10 TEME
«BakHenmue MeTaibl U UX
COCAHECHUA

Bpruncnenus no ypaBHEHUAM
XUMHUYECKHUX PEaKLUH, €CIIN OIUH U3
pEeareHToB J1aH B U30BITKE WIIN
COIEPKUT IpUMeCH. Beruncnenus
MacCOBOM J0JIU BbIXOJa IPOLYKTa
peakuuun

O00011IeHNE U CUCTEMATHU3AIIUS
3HAHUU

Kontponbnas padota Ne4 o reme
«BaxkHennme MeTaJlibl U UX
COEIMHEHUS

BemectBa u marepurasl B
MMOBCEJHEBHOM )KU3HU YEJIOBEKA
XUMHYECKOE 3arpsi3HEHUE
OKPYXAaIOIIEH Cpebl

Ponb xumum B penieHun
AKOJIOTHYECKUX TIPOOIeM
PesepBHbIil ypok. O60011eHIE 1

cUCTeMaTHU3alus 3HaHUU

PezepaHblil ypok. O6o01eHue u

bub6moreka [JOK
https://m.edsoo.ru/00ae35¢6

but6mmoreka [IOK
https://m.edsoo.ru/00aec3de8

bu6mmoreka [IOK
https://m.edsoo0.ru/00ael1750

bubnunoreka [IOK
https://m.edsoo.ru/00ae3f50

but6mmoreka [IOK
https://m.edso0.ru/00ae4270

bub6moreka [JOK
https://m.edsoo.ru/00ae4270

bubnunoreka [IOK
https://m.edsoo.ru/00ae0d0a

bubmuorexa [JOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
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CUCTEMAaTH3alus 3HaHU!

PesepBHbIit ypok. O6001ICHNHE 1
CUCTEMAaTHU3aIus 3HaAaHUN

https://m.edsoo.ru/00adb33¢

bubnuorexa [JOK
https://m.edso00.ru/00ad9cb2



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIS1 YYHEHUKA
» Xumus, 8 kiacc/ 'abpuensia O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxknmonepHoe oodmectBo «M3aarenscTBo «IIpocBemenne»

» Xumus, 9 xknacc/ 'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.,

AxumonepHoe obuiectBo «M3narensctBo «lIpocBemenue

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJA

["abpuensn O. C., Bockoboiinukona H. I1., Slurykosa A. B. HacronbHas kaura
yuutens. Xumus. 8 kii.: Metoaudeckoe nocodue. - M.: Ilpoda, 2011.
abpuenss O. C., OctpoymoB W. I'. HactonbHas kaura yuutess. XuMus. 9 Ki.:
Metoauueckoe nocob6ue. - M.: JIpoda, 2007.

["abpuensn, O. C. Meroanueckoe nmocodbue k yueonuky O. C. 'aGpuensna
«Xumust». 8 xkiace / O. C. I'abpuensa. — M. : [Ilpoda, 2018. — 109.
abpuensH, O. C. Metoaunueckoe nocobue k yueOHuky O. C. 'abpuensina

«Xumus». 9 ximace / O. C. I'abpuensa. — M. : [Ipoda, 2018. — 108.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

http://school-collection.edu.ru/ - Equnas xoymekius nudpoBbix
00pa30BaTEIbHBIX PECYPCOB

http://www.chemistry.narod.ru/ - Mup xumuu.

http://him.1september.ru/ - anexrponHas Bepcus razetsl "Xumus"

npusnoxkenue K "1 ceHrsaOps"



