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MNOACHUTEJBHASA 3AIIMCKA

[IporpamMa 1O XWMMHUU Ha YPOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUS
COCTAaBJICHA HAa OCHOBE TpeOOBAHMI K pe3yJbTaTaM OCBOECHHUS OCHOBHOM
o0pa3oBaTeabHOI IPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHMUsl, MPEICTABIEHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe enepaibHON paboyeil mIporpamMmbl
BOCITUTAHUS M C y4ETOM KOHIICTIIIUU TPETIOAaBaHUs YICOHOTO TpeaMeTa « XUMUSD)
B 00pa3oBaTeNbHBIX opranm3aiusiax Poccuiickoit denepanuu.

[Iporpamma mo xumum AA€T TPEACTABICHHE O IENSIX, OOIIEH CcTpaTeruu
oOy4yeHusl, BOCIUTAHUS U Pa3BUTHSI OOYYAIOMIMXCS CpPEACTBAMHU Y4EOHOTO
npeaMera, YCTaHaBJIMBAECT 00s13aTeNIbHOE MIPEAMETHOE COJZIEpKaHue,
MpEeAyCMaTPUBAET PACIpPEIECICHUE €ro IO KilaccaM W CTPYKTypHUpPOBaHUE IIO
pazienaM MU TEeMaM MPOrpaMMbl MO XUMHUHU, ONPENENACT KOJUYECTBEHHBIE U
KaueCTBEHHbIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
MOCJEAOBATENbHOCTh W3YYEHHUS] XHUMUU C YUYETOM  MEXKIPEAMETHBIX H
BHYTPUIIPEIMETHBIX  CBA3€H, JIOTUKM y4eOHOTO MpOIEcca, BO3PACTHBIX
OCOOEHHOCTEM  O00ydYaroluxcsi, OIpeAeNseT BO3MOXXHOCTH TMpeaMera s
peanuzainu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOI 00pa3oBaTesIbHOU
IporpamMMbl Ha YPOBHE OCHOBHOT'O OOHIIEro 0Opa3oBaHMs, a TakXke TPeOOBAHMMA K
pe3ynbTaTaM 00y4eHUs XUMUU Ha YPOBHE LIeJIeH U3yUYeHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JIEATEIbHOCTH OOYYalolerocss Mo OCBOEHUIO
y4eOHOT0 co/IepKaHUsl.

3HaHUWE XUMHUHU CIY>KUT OCHOBOM i1 (OpMHpOBAHUS MHUPOBO33PEHHUS
oOy4aronierocsi, €ro MnpeicTaBiIeHU 0 MaTEPUAIbHOM €IWHCTBE MHPA, BAXKHYIO
posib urpatroT GopMUpPYEeMbIe XUMHEW NPEACTaBICHUS O B3aUMOIIPEBPAILICHUIX
DPHEPrud M 00 SBOJIOIMHU BEIICCTB B MPUPOJE, O IMYTAX PEHICHUS TI00aTbHBIX
npoOJieM yCTOMYMBOTO Pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM, IHEPTrETHYECKOM,
MUIIEBOM U 3KOJIOTUYECKOW 0€30MacCHOCTH, MPOOJIEM 3IpaBOOXPAHEHUSI.

N3ydyeHne xumuu:

CIOCOOCTBYET  pealM3aliii  BO3MOXKHOCTEM  JJIi  CaMOpa3BUTUS |
dbopMHpOBaHUS KYJIbTYphI IMYHOCTH, €€ 001el 1 PYHKITMOHAIbHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMHUpPOBAHHME MBIILJIEHUS U TBOPUYECKUX CIOCOOHOCTEM
OOy4JaroIuXxcsi, HABBIKOB HMX CaMOCTOSITEJIbBHOM  y4eOHOM  JESTENBbHOCTH,
OKCIIEPUMEHTAJIBHBIX M HCCIICIOBATEILCKUX YMEHUN, HEOOXOJUMBIX Kak B
MOBCEIHEBHOM JKM3HU, TaK U B TPOGECCUOHAIBHON JesATEeIbHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJTOCTHOTO B3IJIsIa HA €IMHCTBO MPUPOILI M YEJIOBEKA, SBJISICTCS OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YYaOIINXCS;



crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K PUPOJE, K YETOBEKY, BHOCUT CBOM BKJIJl B DKOJIOTUUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHbie HampaBlieHWS B OOYYCHHHM XUMHH OOECIEYMBAIOTCS CHEIU(PUKON
COJIEpKaHMsl  y4eOHOTO  MpeaAMETa, KOTOPBhIA  SIBISETCS  MEIaroru4ecku
aJlanTUPOBAHHBIM OTpa)keHHEeM 0a30BOM HAYKH XMMHUH Ha ONpPe/IeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIIeTr0 00pa30oBaHUS OPUCHTUPOBAH Ha
OCBOCHUE OOYYaIOIIMMUCS CHCTEMBI TMEPBOHAYAIBHBIX TMOHATHUN XUMHUU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OpTraHUYECKON XUMUHU.

CtpykTypa cojiepkaHusl MPOTpaMMbl MO XUMHH C(OPMHUPOBAHA HA OCHOBE
CUCTEMHOT0 moaxoja k €€ mzydeHuro. ColepkKaHu€ CKIIAIbIBAECTCS U3 CUCTEMBbI
MOHSATUM O XUMHUUECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI TOHATUNA O XUMUUYECKOM
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpraHU30BaHbl 10 TMPUHIUITY
MOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETHUYECKUX IMPEIACTABICHUI
pa3HOro ypOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCET'O €CTECTBO3HAHMUS;

— Ilepunoanueckoro 3akoHa /. 1. MeHneneeBa Kak OCHOBHOI'O 3aKOHA XMMUU;

— YYEHUS O CTPOCHUU aTOMa U XUMUYECKOU CBSI3U;

— mOpeiacTaBlieHUd 00 DJIEKTPOJUTHYECKOM JIMCCOIMAIMKM BEUIECTB B
pacTBopax.

TeopeTnueckne 3HAaHUS PACCMATPUBAIOTCA HA OCHOBE HSMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJTHOTO
YPOBHSI K JPyromMy, BBITIOJNHSS (YHKIUKA OOBSICHEHHUS M TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOXKHOCTEU MPAKTUYECKOTO MPUMEHEHUS] U MOJy4CHUs
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMHUHU CIHOCOOCTBYET  (HDOPMUPOBAHHIO
MPEJICTABJICHNUS] O XUMAYECKOW COCTABIAIOLIECH HAYyYHOM KapTUHBI MHUPA B JIOTUKE
e€ CHCTEeMHOW NpPHUPOJbI, IIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM TO3HaHMUs B Hayke. M3yueHue XUMUU MOPOUCXOAUT C MPUBJICUCHUEM
3HAHUW W3 paHee M3YYEHHBIX YUYEOHBIX MpeAMeTOB: «OKpyX aloluil MHUDPY,
«buonorus. 5-7 kinacce» U «Duzuka. 7 Kiaccey.

[Ipy w3ydyeHHH XWUMHUH TPOUCXOAUT (HOPMUPOBAHHE 3HAHUN OCHOB
XUMUYECKON HAyKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
JIEATEIIBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KYJBTYPBI.
3ajmaya y4eOHOro mnpeaMera COCTOMT B (POPMHUPOBAHUU CHCTEMBbl XHMHYECKHX
3HAHUW — Ba)KHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUYECKUX MOJIOKECHUM,
JIOCTYIIHBIX 00O0OIIEHN MHPOBO33PEHUECKOTO XapakTepa, s3bIka HayKH, B



OpUOOLIEHUM K HAy4yHbIM METOJaM T[O3HaHUS MpPU H3YyYEHUU BEUIECTB U
XUMHUYECKUX PEaKIHii, B (OPMHUPOBAHUH U PA3BUTHUU MO3HABATEIbHBIX YMEHHUH U
UX T[PUMEHEHHH B Y4e€OHO-NO3HABAaTEIbHOM U Y4EOHO-HCCIENOBATEIbCKOM
JEATEIbHOCTH, OCBOCHHMHM IpaBWJ 0O€30MaCHOrO OOpallleHus C BElIeCTBAMH B
MOBCEHEBHOM JKU3HU.

[Ipu M3yyeHUM XUMUU HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl BaXKHOE
3HAauYEHUE MPUOOPENH TaKHe 11U, KaK:

— (¢$opMHUPOBAaHHE WHTEIJICKTyaJlbHO pPa3BUTOM JHYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIBHOMY MPHHITHIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

—  HamnpaBJICHHOCTh OOy4YeHUSs HA  CHCTEMaTHYEeCKOE MPUOOIIECHUE
o0yJaromuxcss K CaMOCTOSATEIbHOM IMO3HABATEIbHON JEATEIbHOCTH, HAYYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUH,

— o0ecreueHne ycaoBUi, CITOCOOCTBYIONIUX MTPUOOPETEHUIO 00YyYatOIIUMUCS
OTbITa Pa3HOOOpPa3HOW NEATEIHHOCTH, MO3HAHUS M CaMOMO3HAHUSA, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUINX YHHUBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (¢opmupoBaHue oOmeld (QyHKUMOHAIBHOM M €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHMH OOBACHATh M OLICHUBATh SIBJICHUS
OKpY’KaIOILIEr0 MHpa, WCIOJIb3Ysl 3HAHUS U OMNbIT, MOJIYYEHHbIE NPU H3YYEHUU
XUMHH, TPUMEHSTh WX MpPU PELUIEHUH MpoOJeM B TOBCEAHEBHOW KHU3HU H
TPYAOBOU JIESATEIBHOCTH;

— ¢QopmupoBanue y oOyyarommxcs TyYMaHUCTHYECKHX OTHOIICHUH,
MOHMMAHUS [IEHHOCTH XUMHUYECKMX 3HAHWHA [JIsi BBIPAOOTKHA HSKOJIOTHUECKU
1EJeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEITEIBHOCTH B LENAX
COXPAHEHMS CBOETO 3J0POBbS U OKPYKAIOLIEH MPUPOTHON CPEJIBI;

— pa3BUTHE MOTHBAlUM K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHHS  OOIIEUYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpOGUIis W HAMpPaBICHHOCTH IajlbHEHUIIEro
oOy4eHUs.

OOmiee YWCIO YacOB, OTBEACHHBIX Ui HW3YYCHHS XHMHH Ha YPOBHE
OCHOBHOTO oOmmiero oOpa3oBaHus, coctaBisger 136 dacoB: B 8 Kiacce
— 68 yacoB (2 yaca B HeJeN0), B 9 ki1acce — 68 yacoB (2 yaca B HEJIEIO).



COJEPKXAHUE OBYYEHUA

8 KVIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHUS

[Ipenmer xumuun. Ponb XUMUM B )KU3HU YEIOBEKAa. XMMHS B CUCTEME HAYK.
Tena wm BemecTBa. Du3nueckue CBOWCTBA BEHIECTB. ATrpPEraTHOE COCTOSIHHUE
BemlecTB. [loHsiTHe 0 MeTojax mo3HaHWsSI B XUMHUU. UMCThIE BELIECTBA M CMECH.
CriocoObI pa3faeieHust CMECEH.

ATOMBI ¥ MOJIEKYJIBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
sneMeHTOB. [IpocThie U CloXKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumnueckas ¢opmysna. BajgeHTHOCTH aTOMOB XHWMHUYECKHX 3JEMEHTOB.
3akOH TMOCTOSHCTBA cocTaBa BemecTB. (OTHOCUTENbHAs AaTOMHas Macca.
OTHOcuUTENbHAST MOJIEKYJIsIpHAasi Macca. MaccoBasi 4OJII XUMUYECKOTO 3JIEMEHTA B
COCIMHECHUH.

KomnuectBo BemectBa. Monb. MonsipHas Macca. B3auMocCBsI3p KOJIMYECTBA,
MacChl M 4YHCJIA CTPYKTYpPHBIX €IUHUI] BemlecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTUHEHUM.

du3NYecKre U XUMHUUECKUE SIBICHUSA. XUMHUYECKAs peakius U €€ MpU3HaKH.
3aKOH COXpaHEHUs MacChl BEIIECTB. XHUMHUYECKHE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX pPEeaKui (COeTMHEHMS, Pa3JI0KEHUs, 3aMEeIEHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHYECKOW MOCYJOH, MpaBuiiaMu paboThl B JIabopaToOpuu U
npuéMamMu ooOpaieHus: ¢ J1abopaTopHbIM 000PYyIOBaHUEM, U3YUCHUE U OMUCAHUE
(¢bu3nYecKux CBOMCTB OOpa3llOB HEOPraHWYECKUX BEIIECTB, HaOJIOJEHUE
busnueckux (MIaBJIeHUE BOCKA, TasHUE JbJa, pPaCTUpPAHHE caxapa B CTYIIKE,
KUIICHUE U KOHIEHCALMs BOJbI) U XMMUYECKHX (FOPEHUE CBEUHU, MPOKAITMBAHUE
MEJIHOM TTPOBOJIOKH, B3aUMO/JICUCTBUE MeJla C KUCIOTON) SIBJICHUM, HaOII0ICHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHYECKUX peakiui (paszyioKeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJOPUIOM Oapwsi, pa3ioKeHHE TUIIPOKCHUIA
memu (1) mpu HarpeBanuu, B3auMoielicTBrE xene3a ¢ pactBopom coiu meau (1),
U3Y4YeHHUE CIOCOOOB Pa3JeiCHHs] CMECed: ¢ MOMOIIbI0 MarHuTa, (UIbLTPOBAHHE,
BBITIApYBaHUE, TUCTUIUIAIUS, XpoMaTorpadus, MPOBEICHUE OUYUCTKU MMOBAPEHHOM
CoJIM, HaAOJIOJIGHHWE W  ONHCaHWE  PE3yJbTaTOB  MPOBEACHUS  OIbBITA,
WUTIOCTPUPYIOLIETO 33aKOH COXPAHEHUSI MAacChl, CO3JaHUE MOJENIEd MOJIEKYJ
(IIapOCTEPIKHEBBIX ).

Ba:kHeiimue npeacTraBuTe M HEOPraHMYECKUX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciopoa — 3JeMeHT ¥ mpocToe
BemecTBO. Haxoxaenue kuciopona B Mpupojae, (U3NUECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcupabl. Ilpumenenune kucinopoga. CrnocoOsbl



MOJIyYeHHUs] KUCIopoda B JabopaTopuu U mHpombiluieHHOCcTU. Kpyrosopor
Kucaoposa B mpupojie. O30H — alIoTpoIHas MOAU(GUKALINS KHCIOPO/Ia.

TernoBoit 3¢hdekT XUMHUUYECKOW peaklud, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M JHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3/yXa, YCHJIEHHE TApPHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bopopon — nsnemMeHT m mpocroe BemecTBO. HaxoxkaeHuwe Bomopoaa B
npupoae, GU3MYECKHe ¥ XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI
nonyuyeHus. KucmoTsl u comnu.

MomnsipHbiii 006EM Ta30B. PacuéThl N0 XUMUUYECKUM YPABHEHUSIM.

dusnueckne CBOWCTBA BOJbl. Bopa kak pactBoputenb. PacTBOpEL
HacepilieHHbIE ¥ HEHACBIIEHHBIE PAacTBOPBL. PacTBOPHUMOCTH BEIIECTB B BOJE.
MaccoBast 10Ji1 BEIIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJIbI. OCHOBAHMS.
Ponp pacTBOpoB B MpUPOZIE U B )KU3HU 4YelioBeKa. KpyroBopor BoAbI B MpPHUPOJE.
3arps3HeHne NpUpPOIHbIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcuabl. Knmaccuduxanus
OKCUJIOB:  cojeoOpa3zyronue (OCHOBHBIE, KHUCIOTHbIE, aMQpOTEepHbIE) U
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Duzmueckue U XUMHYECKHE
CBOWCTBA OKCUJIOB. [lonyueHnune okcuaos.

OcHoBanus. Knaccupukanust ocHOBaHMUM: IIEIOYM MU HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknarypa ocHoBaHnii. PU3NYECKHE WM XHMHYECKHE CBOKCTBA
ocHoBaHuU. [lomyyeHne ocCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknarypa kuciaor. @usznyueckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHOocTM MetaiuioB H. H. bekerosa.
[lony4yeHne KACIIOT.

Conu. Homenkiarypa coneil. @u3nyeckue U XMMUYECKUE CBOMCTBA COJIEH.
[Tomydyenue comnen.

['eHeTnueckas CBsI3b MEXKY KIIaCCAMU HEOPTaHUUYECKUX COCAUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEAECIICHUE COAEPKAHUs KHUCIOPOAa B BO3AyXE, MOIYYEHHUE,
coOuWpaHue, pacro3HaBaHWE€ M U3YYCHHUE CBOWCTB KHUCIOpOAa, HabIoIeHne
B3aUMOJECUCTBUS BEIIECTB C KHUCIOPOJAOM U YCJIOBUS BO3HUKHOBEHUS U
MpeKpaileHuss TopeHust (Mmokapa), O3HAKOMJIEHHWE ¢ o0O0pa3llaMu OKCHIOB U
OMMCaHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHME, pACIIO3HABAHHE WM H3Yy4YCHUE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojieicTBue Bojopoaa ¢ okcuaom meau (II)
(BO3MOXHO HCITOJIb30BAaHUE BUEOMATEPUATIOB), HAOII0IeHNEe 00pa3IlloB BEIIECTB
KOJMYECTBOM | MOJIb, MCCIIEJOBAaHWE OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C
pa3IUYHOM PACTBOPUMOCTHIO, TIPUTOTOBIICHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA, B3aUMOICUCTBUE BOJIBI C METAIIAMHU
(HatpyeM © KanblWeM) (BO3MOXHO MCIIOJb30BAaHUE BHUAEOMATEPHUAIIOB),



UCCIIEJOBaHUE O00pa3lloB HEOPraHMYECKUX BEIIECTB pA3JIUYHBIX  KJIACCOB,
HaOJI0/IeHNE U3MEHEHHSI OKPACKA WHAMKATOPOB B PAaCTBOPAX KUCIOT M ILIEIOYEH,
uzydeHue B3aumojencTBua okcuga meau (II) ¢ pactBopoMm cepHOIl KHUCIOTHI,
KUCJIOT € METAUIaMU, PEAKIUM HEUTPAIM3alMM, IOJYy4YEHUE HEPACTBOPUMBIX
OCHOBAHMM, BBITECHEHME OJHOIO MeETaJlla APYIMM K3 PacTBOpa COJIM, PELICHUE
DKCIIEPUMEHTAJIBHBIX 3aJad M0 TemMe «BakHeHIMe KIacChl HEOPraHMYEeCKUX
COEIMHEHHI.

Hepunoauyeckuit 3akoH u Ilepuoamyeckass cucreMa XUMHYECKHX
iemMenToB JI. U. MenpgeneeBa. Ctpoenne aroMoB. XMMHYECKasi CBS3b.
OKHCIUTEIBLHO-BOCCTAHOBUTE/IbHbIC PEAKIIUH

[lepBple MONBITKM KIAacCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. [loHsTHE O
IPYIIaXx CXOJHBIX 3JEMEHTOB (LIEJOYHBIE U IIEJTOYHO3EMEJbHBIE METALIbI,
rajioreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yroT aM()OTEPHBIE OKCUIBI
Y TUJIPOKCHUIBI.

Ilepnonuyeckuit 3akoH. [leproanueckas cucreMa XUMHYECKUX JIEMEHTOB /1.
U. MenneneeBa. Koporkonepuoanas W JJUHHONEPUOAHAs  (QOpPMBI
[Tepronnueckoit cucrembl xumudeckux sneMeHToB /. 1. Menneneesa. Ileprobr
u Tpynmbl. OU3NYecKUd CMBICH MOPSAAKOBOTO HOMEpPA, HOMEpPOB IIepuoAa H
IPYIIIBI 2JIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX siep. M3oTonsl. DnekTpoHbl. CTpoeHue
ANEKTPOHHBIX ~ 000JI04eK aToMOB NepBbIX 20 XUMUYECKHUX  DJIEMEHTOB
[lepnognueckorn cucremnl [[. 1. MenneneeBa. XapakTepucTUKa XHMHYECKOIO
3JIEMEHTA 10 ero nosoxeHuto B [lepuoanyeckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIAaM U IIEPUOIAM.

3nauenue [lepuoamueckoro 3akoHa u [leproanyeckoil CUCTEMBbI XUMUYECKHAX
DIIEMEHTOB Ui pa3BuThA Hayku W npaktuku. . M. MenneneeB — yd€Hblii u
I'PaX1aHUH.

Xumunyeckasi cBsa3b. KoBajneHTHass (mojisipHass M HEMNOJSIPHAs) CBSI3b.
DJIEKTPOOTPULATEIBHOCTh XUMUYECKUX AIEMEHTOB. IOHHAs CBA3b.

Crenenp  okucneHus.  OKHCIHATEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIMM.
[Iponiecchl OKUCIEHUS U BOCCTaHOBIICHUS. OKHUCIUTENIN U BOCCTAHOBUTEINH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEIIECTB METAIJIOB U HEMETAJJIOB, B3aUMOJCIHCTBHE
TMJPOKCHJA LMHKA C pacTBOpaMU KHCIOT W WIEJIOYEH, MPOBEAEHUE OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIX  pPEeaKUUl
(ropenue, peakiy pas3ioKeHUs], COSTUHEHU).

Mesicnpeomemmuoie céasu



Peanu3zanuss MeXNpeaMETHBIX CBS3€M NMpHU W3YyYEHUM XHMHU B 8 Kiacce
OCYIIECTBJISICTCS. 4Yepe3 HCIOIb30BaHUE KaK OOIMX eCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK U MOHATHUH, SBISIONIUXCS CUCTEMHBIMU JJISl OTACJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01re ecTeCTBEeHHO-HAY4YHbIE MOHSATHSA: HAyYHbIH (akT, TUIOTe3a, TEOpus,
3aKOH, aHaAJM3, CHHTE3, KiIaccu(uKaus, TMepUOINIHOCTh, HAOIIOIEHNE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®usuka: Marepus, aToM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAaAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUI 3apsiji, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, ra3, (PM3WYCCKUE BEIMYHMHBI, ¢IUHUIIBI
MU3MEPEHUS, KOCMOC, IUTaHETHI, 3BE311bI, CONHIIE.

buonorus: doTocunTes, ApIxanue, ouocdepa.

I'eorpadusi: armocdepa, rHuapocdepa, MUHEpaIbl, TOPHBIE IOPOJIbI,
MOJIE3HBIE UCKOMAeMBbIE, TOILUIUBO, BOJIHBIEC PECYPCHI.

9 KJIACC

BemecTBo M XUMHYECKAasl peaKIus

[Tepuoanueckuii 3akoH. [lepuoauyeckas cucremMa XUMAYECKUX JIEMEHTOB /.
. MengeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHUU CBOMCTB
XUMUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPHOJIOB, Kalaus, KaIblUi U HX
COCMHEHUNM B COOTBETCTBMU C IIOJIOKEHHEM 3JIEMEHTOB B llepuomnueckou
CHUCTEME U CTPOCHHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BUAbl XUMHUYECKON CBA3U. THUIBI KPUCTAJUIMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKONW PEIIETKH U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHMYeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukanys XuMUuecKuX peakifii Mo pa3IMuyHbIM pU3HAKaM (110 YUCITY
M COCTaBy YYacTBYIOUIMX B PEaKIMH BEIIECTB, MO TEIIOBOMY 3(QeKTy, Mo
W3MEHEHUIO CTEMEHEeW OKHUCICHHUS XMUMHUYECKHX AJIEMEHTOB, MO OOpaTUMOCTH, IO
YYACTHUIO KaTalu3aTopa). JK30- U 3HIOTEPMUUYECKUE PEAKIIUU, TEPMOXUMUYECKHE
YpaBHEHUSI.

[TonsiTue 0 CcKOpoCTHM XUMHUYECKOW peakmuu. [loHsTHE 00 00paTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHIATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsatue 0 xumuueckom paBHOBeCcUU. DaKTOPHI,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW pEaKUUU U TMOJOKEHUE XUMHUYECKOTO
PaBHOBECHSI.

OKUCIUTETLHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMU,  AJICKTPOHHBIM  OaylaHC
OKHCIIUTEIbHO-BOCCTAHOBUTEILHON  pEaKIIvu. CocraByieHUe  ypaBHEHUU



OKHCIIUTEIIbHO-BOCCTAHOBUTEBHBIX ~ PEAKIMA C  HCHOJb30BAHHEM  METOJIA
AIIEKTPOHHOTO OajaHca.

Teopust 3IEKTPONUTUIECKON TUCCOLMAIMU. DIEKTPOIUTHI U HEANEKTPOJIHTHI.
KaTtnonsl, annonsl. MexXxaHW3M [HUCCOLMAIIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XuMudecKoi cBs3u. CteneHs aucconuanun. CHIbHBIC U CTa0bIe SJIEKTPOJIUTHI.

Peaxiuun nonHoTro 0OMeHa. Y CIoBUS MPOTEKAHUS PEAKIIMiA HOHHOTO OOMEHa,
MOJHBIE M COKpalléHHbIE HWOHHBICE YypaBHEHUs peakiui. CBOICTBa KHUCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEACTABICHUNA 00 3ICKTPOIUTHYCCKOU
nuccounanuu. KauectBeHHbIe peakin Ha HOHBL. [[OHSATHE O THAPOIIU3E COJIEH.

Xumuyeckuii IKCnepumMenm:

O3HAKOMJICHUE C MOJEJSIMH KPUCTAUIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIIECTB — METANIOB W HeMeTaioB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(xJopua HaTpusi), UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peakIiuu
OT BO3JEUCTBUSL PaA3IUUYHBIX (PAKTOPOB, HCCIEIOBAHUE SIIEKTPONPOBOTHOCTH
pacTBOpPOB BEILIECTB, MNpOLECCa AUCCOUMALMUA KHUCJIOT, WIEJI04Yed U COJeH
(BO3MOXXKHO  HCHOJB30BAHME BUJEO MaTEpPHANOB), MPOBEACHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  MPOTEKaHUs  peakluil HMOHHOro  OoOMeHa
(oOpazoBaHue ocajka, BbIJACICHUE Tra3za, oO0pa3oBaHUE BOJbI), OIBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKIIMI
(ropeHue, peakiy pasyIoKeHUs, COCIMHEHUS), Paclo3HaBaHUE HEOPTaHUYECKHUX
BEIIECTB C IIOMOIIbIO KAYECTBEHHBIX pEAKIMd Ha HOHBI, pEUICHUE
AKCIIEPUMEHTAJIBHBIX 33]1a4.

HemeTauuibl 1 UX COeTUHEHUS

OO6mass xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTeneHu okucieHus. CTpoeHue U (PU3NUECKHUE CBOMCTBA MPOCTHIX
BEIIECTB — TrajloreHoB. XWMHYECKHE CBOWCTBA Ha NpPUMEpEe  XJopa
(B3aUMOJEHCTBHE C MeETaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CosnsiHass KMCJIOTa, XMMUYECKUE CBOMCTBa, MOJydyeHHUE, NMpuMeHeHue. [leiicTBue
XJIOpa M XJOPOBOJOPOJA HA OpPraHW3M 4eJoBeKa. BaxHeWmme XJIopuabl U UX
HAaXOXJECHHUE B MPUPOJIE.

O6mas xapaktepuctuka 31eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue u (HU3MUYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOa U Cepbl. AJUIOTPOIHBIE MOIU(MUKAIIUN KUCIOPOIa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (U3HYECKUE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEphl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kwmciora, (Qu3MUeCKHe W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST KJacca KHUCJIOT u  crneruduyeckne). XUMHUYECKUE PEaKINH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHoco0a TMOMyYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOTHI. COMM CEPHOM KUCIOThI, KAUYECTBEHHAS PEaKLMs Ha



cynbdar-uoH. HaxoxnaeHue cepbl W €€ COCIMHEHUN B mpupoae. XUMHUYECKOE
3arps3HEHUE OKPYXKAIOIIEH Cpelbl COCAMHEHUSMH Cepbl (KHUCIOTHBIE O],
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OOmiasi xapakTepucTuka 3y1eMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEpPHbIE CTENEHU OKUCICHHS. A30T, paclpoCTpaHEHUE B MPHUPOJE,
busnueckue u xumMudeckue ceoictra. Kpyrosopor azora B npupojae. AMMuUak, ero
bu3nUecKue 1 XuMUYECKHUE CBOMCTBA, MoJydeHue U npuMeHeHue. Coan aMMOHUS,
X QU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpUMeHeHNe. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THas KHUCJIOTa, €€ TMOoNydeHue, (PU3ndecKue M XUMUUYECKUC
CBOMcTBa (00IIME Kak MpEACTAaBUTENsl Kiacca KUCIOT M crHenuduyeckue).
Hcnonb3oBaHue HUTPATOB M COJIEM aMMOHHUSI B KadyeCcTBE MHHEpaJIbHBIX
ynoopeHuil. XuMu4yeckoe 3arps3HeHUe OKPY>KaoIIeH Cpelibl COeTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIW, 3arps3HEHUE BO3AyXa, MOYBBI M Bogoémon). docdop,
ajuioTponHeie Moaudukanuu gocdopa, Guznueckue M XUMHUYECKHE CBOMCTBA.
Oxcup pochopa (V) u pochopras kuciora, GU3HIECKHe U XUMUYCCKHIE CBOMCTBA,
nosyuenue. Mcnons3oBanue GocdaToB B Ka4eCTBE MUHEPATBHBIX YI0OPEHU.

OO6mas xapakrepucTuka 31eMeHTOB [VA-rpymnmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTepHbIE  CTENEHH  OKUCIEHUs.  YTJIEpoJ,  aJUIOTPOIHbIE
MOAW(UKAIINKA, PACIPOCTpaHECHHUE B TpHUpoAe, (PU3NYECKHE W XUMHUYCCKUC
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupoae. OKCUabl yriaeponaa, ux
bu3MYecKue W XHWMHYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIC OPTaHU3MBI,
MOJIyYCHUE W TMPUMEHEHHE. DKOJIOTMYECKHE MPOOJIEMbI, CBS3aHHBIE C OKCHUIOM
yraepona (IV), rumoreza rio0aabHOTO TOTEIUICHUS KJIUMaTa, MapHUKOBBIM
addekt. YronapHas KuciaoTa U €€ coiu, ux (U3NYECKUe U XMMUYECKUE CBOWCTRA,
nojyyeHue U TmpuMeHeHue. KauecTBeHHass peakius Ha KapOOHAT-HOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIUICHHOCTH M CEIbCKOM
XO35UCTBE.

[TepBoHavasIbHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJ, TIUIEPHUH, YKCYCHasl KUCIIO0Ta).
[IpupogHble HMCTOYHUKH YIJIEBOJOPOAOB (Yrojb, HNPHUPOAHBIA Tra3, HEePTb),
MPOJYKTHl WX TmepepaboTku (O€H3WH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTHE 0 OMOJIOTMYECKU BAXKHBIX BEIIECTBAX: KUPaAX, OCNKaX, YIJIEBOJIaX — U UX
pony B OKM3HM 4ejloBeka. MarepuaibHOe €AMHCTBO OPraHMYECKUX U
HEOPTaHUYECKUX COSTUHEHUM.

Kpemuwmii, ero ¢usndeckue W XUMHUYCCKHE CBOWCTBA, IIOJIy4YeHUE U
npuMenenue. CoenuHeHuss KpeMHHsi B mipupoje. OOiiue mpeacTaBlieHus 00
okcuae kpemHusa (IV) u kpemuueBoi kuciaore. CUIMKaThl, UX HUCIOJIH30BaHUE B
OBITY, B TIPOMBINJICHHOCTH. Ba)kHeiIme cTpouTeIbHbIE MaTepPHANIbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiempl 0€30macHOrO MCIOJIB30BAHMS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHHEe 00pa3I[0OB HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MIPOBEICHNE KAYECTBEHHBIX PEaKIUi Ha XJIOPHUI-UOHBI M HAOJIOEHNE TTPU3HAKOB
WX TIPOTEKAHMs, OIBIThI, OTPAKAIOIIME (PU3NYECKHE M XMMHYECKHE CBOHCTBa
raJIOTEHOB M WX COCIMHEHHM (BO3MOKHO HCIOJB30BAHUE BUIECOMATEPUAIIOB),
O3HAKOMJICHHE C o0pa3naMyd XJOPUIOB (TaJOTCHHUIIOB), O3HAKOMJICHHE C
oOpasilamu  cepbl W €€ COCIUHCHHSIMH  (BO3MOXXHO  HCIIOJIh30BAaHUC
BUJIEOMATEPHUAIIOB), HAOMIOICHUE TIpoliecca OOyTIMBaHUs caxapa Ioj JAeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHCIJIOThI, MW3YYEHHE XHUMHUYECKHUX CBOWCTB
pa30aBlIEHHON CEpPHOM KUCIIOTHI, TPOBE/ICHNE KAaUECTBEHHOM peaKIuu Ha CyJib(ar-
MOH W HaOJI0JIeHHE NpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (PU3MUECKUMHU
cBoicTBaMU a30Ta, (ochopa M MX COEAMHEHUH (BO3MOXKHO HCIIOIb30BaHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (POCPOPHBIX yIOOpEHUi, TOIyYCHHE,
coOuWpaHue, pacro3HaBaHME€ U U3YYCHHUE CBOWCTB aMMHUaka, IIPOBEJICHUE
Ka4eCTBEHHBIX pEaKIuii Ha MOH aMMOHMS U (ochaT-uoH U U3yUYECHHUE MPU3HAKOB
UX IPOTEKAHMUsI, B3aUMOJCHCTBHE KOHIIEHTPUPOBAHHON a30THOM KHUCIJIOTHI C MEJIBIO
(BO3MOKHO WCIIOJIb30BAHUE BUJICOMATEPUAIIOB), W3y4YCHUE MoJIeIen
KPUCTAJUIMYECKNX PEImETOK anmasa, rpadura, ymiepeHa, O3HaAKOMJICHHE C
MPOLIECCOM  aJICOPOIMU  PACTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJyYeHUE, COOMpaHue, paclio3HaBaHUE U U3YUYCHUE
CBOMCTB YIVICKHCIIOTO Ta3a, MPOBEJCHUE KAaYECTBEHHBIX PEaKlUil Ha kapOOHAT U
CUJIMKAT-MOHBl W HW3YyYCHHE TNPU3HAKOB HX MPOTEKAHUS, O3HAKOMJIEHHUE C
NPOAYKIMEH CUJIMKAaTHOM NPOMBIIIJIEHHOCTH, PEIIEHUE 3KCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHene HeMeTaJUIbl U UX COCIMHEHUS.

MeTaJiibl U UX COeTUHEHUS

OO6mras xapakTepuCTUKa XUMUYECKUX JIEMEHTOB — METAJ/VIOB HA OCHOBAaHUU
ux nonoxeHus B llepmommueckon cucreMe XUMUYECKHX dieMmeHToB [[. U.
MenpeneeBa u cTtpoeHusi arToMoB. CTpoeHHE MeTa/uioB. MeTtaumyeckas CBsI3b U
METAJIMYECKas ~ KPUCTAJUIMYECKass  pemeTka.  DIEKTPOXMMHUYECKUU  psif
HaIpsHKEHUN MeTauoB. OPU3NYecKre U XUMUYECKHE CBOMCTBA MeTaiioB. Oo1mue
criocoObl TomyueHusi MmetamwioB. [IOHSITHE O KOPpO3UHM METAIOB, OCHOBHBIC
crocoObl 3amuThl WX OT Koppo3uu. CiuiaBel (CTajib, YYTyH, JIOPATIOMUHUM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY U IPOMBIIINICHHOCTH.

[Ilenounsle mMeTambl: nooKeHUE B llepuoanueckon cucteMe XMMHYECKUX
sanementoB /. M. MeHpaeneeBa, CTpO€HHUE HMX aTOMOB, HAaXOXKJICHHUE B MPHUPOIE.
dusznyecKkue U XUMMUYECKHE CBOMCTBA (Ha mpuMepe Hatpus U kKaius). OKCUIbl U



TUIPOKCUABI HaTpuid W Kanus. [IpuMeHeHue IIeNOYHBIX METAUIOB U HX
COCIUHCHUH.

[[lenouyno3eMebHbIE METAJUIbl MAarHuii W KaJbLUMH: II0JIOKEHHE B
[Tepuoanueckont cucreMe xumudeckux aneMmeHToB Jl. M. MenpaeneeBa, crpoenue
WX aTOMOB, HaxXOXJeHHE B npupojie. Duzndeckne u XUMUYECKUE CBOMCTBA MATHUS
U Kanblusa. Baxueliue COeIMHEHUS Kalblusi (OKCHA, TUIPOKCUI, COJIM).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJIIOMUHUN: TIoJ1I0’)keHUE B [leproandeckoil CucTeMe XUMHUYECKUX SJIEMEHTOB
. . MengeneeBa, CTpOEHUE aToma, HAXOXICHUE B mpupoje. PU3ndecKue u
XUMUYECKHE CBOMCTBA aTtOMHUHMS. AM(POTEpHBIE CBOMCTBA OKCUIA W THAPOKCHIA
aJIFOMUHUSL.

Kenezo: nonoxenue B Ileproanueckoi cucTeMe XUMUYECKUX JIEMEHTOB /l.
. MenpneneeBa, CTpoeHME aroMa, HaxoxJeHue B npupoae. Duszmueckue u
XMMHYECKHE CBOMCTBA keje3a. OKCHIbL, TUAPOKCUIbI U couu xkeesa (1) u xxenesa
(IIT), nx cocraB, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKCnepumMenm:

O3HAaKOMJICHHE ¢ oO0pas3laMd METaJVIOB M CIUIaBOB, HMX (HU3UYCCKUMHU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHIA
KIbIIUSI W HATpus C BOJOM (BO3MOXKHO HCHOJBb30BAaHUE BHUICOMATEPHATIOB),
HCCJIEIOBAHUE CBOMCTB MKECTKOM BOJIbI, MPOIECCAa TOPEHUS HKeEJ€3a B KUCIOPOJE
(BO3MOXKHO  HCIOJIb30BAaHHE  BHJICOMATEPHANIOB), TMPHU3HAKOB  IPOTEKAHUS
KAYECTBEHHBIX PEAKIUM HA MOHBI: MAarHus, Kajbl¥s, AJIIOMUHHS, [IUHKA, JKEJIe3a
(IT) u xeneza (III), mequ (II), HabnroAeHNE U OMMCAaHUE MPOLECCOB OKPALIUBAHUS
MJJaMEHH MWOHAaMU HaTpusl, Kalus W Kaldblug (BO3MOXHO HCIOJb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHUE aM(POTEPHBIX CBOMCTB THAPOKCHUIA ATTFOMUHUS
Y TUAPOKCHUJIA [IMHKA, PEIICHUE YKCIIEPUMEHTAIbHBIX 3a7a4 10 TeMe «BaxkHenime
METAaJlJIbl U UX COCAMHCHUSI.

XHMHUS M OKPYKAKOLIAs cpeaa

BemectBa m marepuanbl B IMOBCEIHEBHOW JXKW3HM 4YeJIOBEKa. bezomacHoe
HCIIOJIb30BaHNE BEIIECTB M XMMHUYECKUX peakiuii B ObITy. IlepBas moMoIns npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpYKarolleh cpeanl (MpenesibHas AOMyCcTUMast
KOHIIeHTpatus BemiecTB, nanee — [1/IK). Poab xuMun B peiieHun 3K0JIOTHYECKUX
npooIieM.

Xumuueckuui IKcnepumenm:

u3y4yeHue oOpaslloB MaTepuajioB (CTEKJO, CIUIaBbl METAJIJIOB, MOJMMEPHBIC
MaTepuarbl).

Mexcnpeomemmunie céazu



Peanm3amusi MeXIpeIMeTHBIX CBs3€H NMpU HM3YyYEeHUH XUMHH B 9 Kiacce
OCYILIECTBIISICTCSI 4Ye€pe3 HCIOJb30BaHWE Kak OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSTUN, TaK U MOHATUHN, SBJSIOUINXCS CUCTEMHBIMU JJI OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1iue ecTecTBEHHO-HAayuYHblE NMOHSTHSA: Hay4YHbIA (akT, TMIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHUHTE3, KiIaccuuKalus, TMEePUOAUYHOCTb, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHUE, MMapHUKOBBINA
s PeKT, TEXHOIOTHS, MaTEPHUAIIHI.

®duszuka: Marepusi, aTroM, OJEKTPOH, MNPOTOH, HEUTPOH, HWOH, HYKJIHJI,
U30TOIbI, PaAMOAKTUBHOCTh, MOJIEKYNa, SJICKTPUUYECKUN 3apsl, MPOBOJHUKH,
MOJYTIPOBOTHUKH,  JUDJIEKTPUKH, (HOTORIEMEHT, BEIIECTBO, TElO, OO0BEM,
arperaTHoe COCTOSIHME BEILECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAJUIMYECKAs
pemérka, CIulaBbl, (PU3MYECKHE BEIMYMHBI, €AMHUIIBI U3MEPEHUs, KOCMUYECKOE
MPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COTHIIE.

buonorusa: ¢orocunTes, npixanue, Ouocdepa, 3KOCUCTEMA, MUHEPAIbHbIE
y10OpeHus, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHBIC BEIIECTBA.

I'eorpadusa: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHBIE MOPOJBI,
10JIE3HBIE UCKOIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATDBI OCBOEHMUA YYEBHOI'O
HPEIMETA «XUMMUS»

[InanupyemMble pe3yabTaThl OMUPAIOTCS HA BeAyllHe LeJjieBble YCTAHOBKH,
OTpaKarOUIMe OCHOBHOM, CYIIECTBEHHBIM BKJIQJ HW3y4aeMOM NpOrpaMMbl B
pa3BUTHE JIMYHOCTH OOYYaIOMIMXCA, WX CIHOCOOHOCTEH C HCMOJIb30BaHUEM
o0opynoBaHus 1ieHTpa «Touka pocTay.

B cTpykType mIaHUpPYEeMbIX pe3yJbTaTOB BBLACIAIOTCS  CJedYIolIHe
rpynmbl:

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pPE3yJabTaThl OCBOCHUSA MPOTPAMMBI OCHOBHOTO OOIIETO
o0Opa30oBaHUs JOCTUralTCs B Xo0/€ OOy4YeHHs] XMMHUU B €AUHCTBE Y4YEOHOW U
BOCITUTATEIBHOM JEATENHHOCTA B COOTBETCTBHM C TPATAULHUOHHBIMU POCCHICKUMU
COLIMOKYJIbTYPHBIMA M JyXOBHO-HPAaBCTBEHHBIMH ILIEHHOCTSIMH, NPHUHATBIMUA B
oOliecTBe MpaBUJIaMHM M HOpPMamH IIOBEJIEHUS U CHOCOOCTBYIOT IpolieccaM
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3ALMHI 00YUYaIOIIHUXCS.

JIM4HOCTHBIE ~ pe3yJIbTaTbl  OTPa)KalOT  TOTOBHOCTh  OOy4YaroIIMXCA
PYKOBOJICTBOBATbCSI CHCTEMOW IO3UTUBHBIX I[IEHHOCTHBIX OpPHUEHTALMA U
pacUIMpPEHHE OIBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTH:

1) maTpMOTHYECKOT0 BOCTIUTAHMS:

LEHHOCTHOT'O OTHOILIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPHUECKOMY
Y Hay4YHOMY HAcCJE€IHMI0O, NOHMMAaHUS 3HAYEHHUsS XHMHUYECKOW HAYKH B KU3HHU
COBPEMEHHOT0 0O0II1eCTBa, CIOCOOHOCTH BJIAJETh JOCTOBEPHOM WH(pOpMaiuen o
NIEPENOBBIX JOCTH)KEHHMSIX M OTKDPBITHUSAX MHMPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rpakKIaHCKOT0 BOCIIUTAHUS

MPEACTABICHUS] O COLMAIBHBIX HOPMax W TMPaBWIAX MEXIMYHOCTHBIX
OTHOUIEHUH B KOJUIEKTMBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHO-UCCNEOBATEIbCKOM, TBOpPUYECKOW H  APYrUX  BUAAX
JESITEIbBHOCTH, TOTOBHOCTU K Pa3HOOOpPa3HOW COBMECTHOM MAESITENbHOCTU MpH
BBINIOJIHEHUHM YYE€OHbIX, TO3HABAaTEIbHBIX 3a/a4, BBINOJHEHUH XWMHYECKHX
HKCIIEPUMEHTOB, CO3/IJaHUN YYEOHBIX MTPOEKTOB, CTPEMJICHUS K B3aUMONIOHHUMAaHUIO
¥ B3aUMOIIOMOIIM B IMpOLIECCE€ O3TOM yuyeOHOW MeATeTbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE IIOBEJECHUWE U TMOCTYNKA CBOMX TOBapHILUEd C TO3ULUHU
HPaBCTBEHHBIX M MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCEACTBUI OCTYIIKOB;

3) HIEeHHOCTH HAYYHOT'0 MO3HAHMSL:

MHUPOBO33PEHYECKHE NPEICTABICHNS O BEIIECTBE M XWMHUYECKOW DPEAKLUH,
COOTBETCTBYIOILIUE COBPEMEHHOMY YPOBHIO PAa3BUTHUA HAYKH M COCTaBJISIOLIUE
OCHOBY JJIsl TIOHUMaHUS CYIIHOCTH HAayYHOW KapTHHBI MUpa, IMPEICTaBICHUS 00



OCHOBHBIX 3aKOHOMEPHOCTSIX PpAa3BUTHUS IPUPOIBI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOIHOM CPEJION, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOIUMBIE i OOBSICHEHUS HAOJIOJAaeMbIX MPOLIECCOB U SBIICHUI,
MO03HABATENIbHOM, MHPOPMAIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITENIbHOW pabOThl € YYEOHBIMM TEKCTaMH, CIPaBOYHOU
JUTEPATYPOH, JOCTYMHBIMA TEXHHYCCKHUMHU CpEeACTBaMU HH(GOPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHMIO M TO3HAHUIO, JI0003HATEIBHOCTh, T'OTOBHOCTH U
CIOCOOHOCTP K  CamMo0Opa3oBaHUIO, TPOEKTHOM M  HCCIeI0BATEIbCKOU
JEATEeTLHOCTH, K OCO3HAHHOMY BBIOOPY HAINPAaBICHHOCTH W YPOBHS OOy4YCHUS B
JIaIbHEHIIEM;

4) popmMuUpoOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HaHWE IIEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBI0, YCTAHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HH, OCO3HAHUE IOCJIEACTBUM U
HEMPUATHE BPEIHBIX MPUBBIUEK (YHIOTPEOJIEHUS aIKOT0Jis, HAPKOTUKOB, KYPEHHUSI),
HEOOXOAMMOCTU COOJNIOJIEHUs TpaBWi O€30MacCHOCTH Mpu  OOpalieHuu ¢
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) TPy10BOT0 BOCIIUTAHUSI:

MHTEPEC K MPaKTUUYECKOMY U3yUEHUIO TTpodeccuil U Tpyia pa3inyHOTO PO/,
YBAKEHUE K TPYAY M pe3yJibTaTaM TPYIOBOM IEATEIBHOCTH, B TOM 4YHUCIIE Ha
OCHOBE TMPUMEHEHHUs TMPEAMETHBIX 3HAHWW TI0 XUMHUH, OCO3HAHHBIA BBHIOOD
WHJMBUAYAJLHOW TPACKTOPUHU MPOJIOKEHUsT 00pa30BaHusl ¢ yUETOM JIMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccuoHaabHON NeSITEIPHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHAIBHON CPEJIE;

6) 3KO0JIOrHYeCKOr0 BOCIIUTAHMSI:

AKOJIOTMYECKU 11€JIECO00pa3HOe OTHOIIEHHWE K TMPUPOJIC€ KaK HCTOYHUKY
JKU3HHU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHMS, IOHUMAHHUE LIEHHOCTH 3JI0POBOTO U
O6e3omacHoro oOpa3a >KM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3MYecKoMy M TICUXHYECKOMY 3/I0POBbIO, OCO3HAHHE IIEHHOCTH COOJIOJICHUS
npaBuiI 0€30MMaCHOTO MOBEICHUS MPU PabOTe C BEIIECTBAMU, a TAK)KE B CUTYAITUsX,
YIPOKAIOIMINX 3JOPOBBIO U KU3HU JIFOJEH;

CITIOCOOHOCTH MPUMEHSATHh 3HAHMS, MOJIydaeMble TIPU U3YYEHUU XUMHH, IS
pELICHUS 33/1a4, CBSI3aHHBIX C OKPY’KAIOLIEH MPUPOJTHONU CPEIOM, JJIsl MOBBILIEHUS
YPOBHSI ~ OKOJIOTUYECKOW  KYJIBTYpPhI, OCO3HAHHUS TJIOOAIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTeH WX PEIICHHS MOCPEICTBOM METOJI0OB XUMUHU,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B MMO3HABATEIBHOM,
KOMMYHUKAaTUBHOMN U COLMAIBHOW MPAKTHUKE.



METANIPEJMETHBIE PE3YJIBTATHI

B cocraBe wmeTanmpenMETHBIX pe3yJIbTATOB BBIACISIIOT 3HAYUMBIE IS
dbopMupOBaHUST MHUPOBO33pPEHUS OOIIEHAYYHBIE TOHSTHS (3aKOH, Teopus,
MPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPHIC
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEAMETaxX W IO3BOJIIOT Ha
OCHOBE 3HAaHUU U3 ATUX MNPEIMETOB (HOPMHUPOBATH MPEJACTABICHUE O LIETOCTHOU
HAy4YHOM KapTUHE MUPA, U YHUBEPCAJIbHbIE YueOHbIe NEHCTBUA (TT03HABATENBHEIE,
KOMMYHUKATHBHBIC, DPETYJISITUBHBIC), KOTOpHIE oOecnedynBaoT (HOPMHUPOBAHHE
TOTOBHOCTH K CaMOCTOSTEILHOMY IUIAHUPOBAHUIO M OCYIIECTBICHHUIO y4eOHOM
JESITEIIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eiCTBUA

ba3oBble 1ornyeckue aAeicTBu:

YMEHHUS WCIOJB30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUAS TPH OCBOCHHH
3HAHWH: PacKPBIBaTh CMBICT XUMHUYECKUX MOHATHHA (BBIICTATH WX XapaKTEPHBIC
MPU3HAKH, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMUMU TMOHSITHSIMHU), UCIOIH30BaATh
MOHATHUS 1711 OOBSICHEHUS OTJIEIbHBIX ()aKTOB U SIBJICHHM, BEIOMPATh OCHOBAHUS U
KPUTEPUH IS KIaCCHU(PUKAINK XUMHUYCCKAX BEIIECTB W XHUMHYECCKUX PEaKIIHMH,
yCTaHABJIMBATh TMPUIMHHO-CIICACTBEHHBIC CBS3M MEXKIY OOBEKTaMH H3YYCHHS,
CTPOUTH JIOTUYECKHUE PACCYXKACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIC, IT0 aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B TIPOIIECCE IMIO3HAHUS TOHATUS (MPEIMETHBIE U
MeTaIpeAMETHBIC), CHMBOJMYECKUE (3HAKOBBIE) MOJCIIN, HUCIIOIb3YEMbIC B XUMHUH,
peoOpa3oBhIBATh MIMPOKO MPUMEHSIEMbIC B XUMHUH MOJIEIBHBIC TTPEACTABICHHUS —
XUMUYECKUN 3HAK (CMMBOJI dJEMEHTa), XUMHUueckas ¢opMmyna W YypaBHEHHE
XUMHUYECKON PeaKIuu — MpU pelieHUH y4eOHO-TI03HABATEIbHBIX 33J/1a4, C YYETOM
ATUX MOJIENBHBIX TPEJICTABIICHUN BBISBIATH U XaPAKTEPU30BATh CYIICCTBEHHBIC
MIPU3HAKH U3y4aeMbIX 00bEKTOB — XUMHUYECKHUX BEIIECTB M XUMUUYCCKUX PEaKIIHH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, TPUYMHHO-CIEACTBEHHBIC CBS3U W
MPOTUBOPEYHS B U3YUAEMbBIX MPOIIECCAX U SIBJICHUSX.

Ba3oBblie ncciieoBarejibckue 1eiicTBUSL:

YMEHHUE HCIOIb30BaTh IMOCTABIEHHBIE BOIPOCH B KAaue€CTBE HHCTPYMEHTA
MO3HAHUSA, a TaKXKe B KAa4eCTBE OCHOBBI JUIsi (POPMUPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABHIILHOCTH BBICKA3bIBAEMBIX CYXKIECHUN;

NPHOOPETCHUE ONBbITa 10 IUIAHWPOBAHUIO, OpPraHU3allMd W TIPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJIOM IIpoliecca,
CaMOCTOSATEIILHO MPOTHO3UPOBATH €T0 PE3yJIbTaT, POPMYITHPOBATH 000OIICHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OTBITA, UCCIICIOBAHMUS, COCTABIIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c undgopmanmueii:



YMEHHUE BbIOMpaTh, AHAIM3UPOBATH M HWHTEPIPETHPOBATH HH(OPMALNIO
pa3IMyYHBIX BUJOB U (DOPM MpeACTaBICHUS, MOTYyYAEMYIO U3 Pa3HBIX HCTOYHHUKOB
(Hay4HO-TIONyJIApHAs JUTEparypa XWMHYECKOrO COAEpP)KaHUSA, CIPaBOYHbIE
nocobusi, pecypcbl VHTepHETa), KPUTHUYECKH OILICHUBATH MPOTUBOPEUYHBYIO U
HEJ0CTOBEPHYIO HHPOPMALIHIO;

YMEHHE MPUMEHATh Pa3IMYHbIE METOJbl U 3alpOChl IPU MOUCKE U OTOOpE
MHPOpPMAllMM U COOTBETCTBYIOUIMX JIaHHBIX, HEOOXOIUMBIX [UIsl BBINOJIHEHUSA
y4eOHBIX U MO3HABATEIbHBIX 3aJa4 ONPENEIEHHOTO THIIA, TPUOOPETEHUE ONbITA B
o0nacTd UCHONB30BaHUS MHGPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTH,
OBJIAJICHNE KYJbTYPOH aKTUBHOTO MCIIOJIB30BAHUS PA3JIMYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTUMAJIBHYIO (POpMY HpEACTABICHUS UHPOPMALUN U
WUIFOCTPUPOBATh pEIIaeMble 3aJa4yd  HECJIIOXKHBIMM CXEMaMH, JuarpaMMami,
apyrumu popmMamu rpauKi 1 KX KOMOMHALIUSAMY;

YMEHUE UCIIONb30BaTh M AaHAJIM3UpOBaTh B IIpolecce Yy4yeOHOW U
MCCJIEI0OBATENBCKONU JEATENbHOCTH MH(MOPMALMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTA HAa COCTOSHHE OKPYKAIOIIEW INPUPOIHOMN
CpEIpBl.

KoMMyHHKaTHBHBIC yHUBEPCAJIbHbIC Y4eOHbIe NeiiCTBUSA:

YMEHHS 3a/laBaTh BOMPOCHI (B XoJe Juaiora W (WIM) IUCKYCCHUHU) IO
CyLIECTBY  OOCYXJaeMOl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEJBHO BBIITOJIHEHMS MPEJIOKEHHOM 3a]a4H;

YMEHUS  NPEICTaBIATH  IOJYYEHHBIE  pPE3yJbTaTbl  I[MO3HABATEIBHOU
NEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJNaTh IPE3CHTALUIO
pPE3yNbTATOB BBINOJHEHUS XMMHYECKOTO JKCIEPUMEHTa (JabOpaTOPHOTO ONBITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUE€OHOTO MTPOEKTA);

YMEHHSI y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHUKAMH B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JEATEIBbHOCTH IPU  PEIICHHUH
BO3HMKAIOIIMX MPOOJEeM Ha OCHOBE yu€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPJAWHALUS
COBMECTHBIX JEHUCTBUM, ONPENCICHHE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHe).

PeryasiTuBHbIE yHMBepcaibHbIEe y4eOHbIe AeiCTBUS:

YMEHUE CaMOCTOSITEIBHO ONpPENEATh LEIU AEATENbHOCTH, IJIAHUPOBATH,
OCYUIECTBJISATh, KOHTPOJIUPOBATH U MPU HEOOXOJIUMOCTH KOPPEKTUPOBATH CBOKO
NesATeIbHOCTh, BBIOUpaTh Hanbosee 3PGEeKTUBHBIE CIIOCOObI PEIICHUs] YUYEOHBIX U
NIO3HABATEJIbHBIX 337a4, CaMOCTOSITEJIBHO COCTAaBJIATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIM  aITOPUTM JEUCTBUM TIPU  BBINOJHEHUU 3aJlaHUM C YYETOM
MOJTy4YEHHUSI HOBBIX 3HAHUM 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX M pPEaKIUsX,



OLIEHUBATh COOTBETCTBUE NOJIYYEHHOI'O PE3YJIbTaTa 3asIBJICHHOM 1IEIH, YMEHHE
UCITOJIB30BaTh ¥ aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbI€ B YCIOBUU 33JIaHUN.

HPEJIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOCHUIO 00s3aTENBHOIO
COJIEp>)KaHMsl, YCTAHOBJIEHHOIO JaHHOM (enepasibHONM paboyeil mporpaMMon,
BBIICJISIIOT: OCBOCHHBIE OOYYalOIIMMKCS HAy4yHbIE 3HAHUS, YMEHUS U CIOCOOBI
NercTBul, crneruduueckue sl MpeaMeTHOM oOjactu  «XUMHUS», BHUJIBI
JNEATEIbHOCTH IO  MOJYYEHHIO HOBOIO  3HAaHWsS, €ro HHTEpIpETaIUH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUYCOHBIX U HOBBIX CUTYAIIHSIX.

K xoniy oOydenus B 8 kiacce npeaMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE

JIOJKHBI OTpaXkaTh COPMUPOBAHHOCTH Y O0YUAIOIUXCS YMEHHIA:

e PpACKpBIBaTh CMBIC] OCHOBHBIX XMMHUYECKHX IMOHATHI: aTOM, MOJIEKYJa,
XUMHYECKUN 3JIEMEHT, NPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO, CMECH
(omHOpOJHAs M HEOAHOPOHAS), BAJIEGHTHOCTh, OTHOCUTEJIbHAS aTOMHAs U
MOJIEKYJIIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHas Macca,
MaccoBas J0Js1 XUMUYECKOTO 3JIEMEHTA B COETMHEHUH, MOJIAPHBII 00BEM,
OKCHUJ], KHCJIOTa, OCHOBAaHHE, COJIb, IJIEKTPOOTPHULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYECKasi peakius, KiIacCuPUKalusg peakiuil: peaxkiuu
COCJIMHEHHUS, PEAKIHUH pPa3JIOKEHHS, PEaKIUH 3aMEUICHUs, PpEeaKUuu
0oOM€Ha, HK30- U PHJIOTEPMHUYECKUE PEAKINH, TEIIOBOU 3 PeKT peakuuu,
AIpO aToma, JJEKTPOHHBIM CIIOM aroMa, aToMHas OpOWTalb, paguyc
aToMa, XUMHUYECKasl CBS3b, MOJIAPHAS] U HEMOJISIpHAs KOBAJEHTHAas CBS3b,
VOHHAs CBs3b, MOH, KaTUOH, aHMOH, PacTBOpP, MaccoBas JOJIsI BELIECTBA
(TpolieHTHAs! KOHIICHTPAIUs) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMMHYECKUX TOHITHH U
MPUMEHSITH 3TU TIOHATHUA MPU ONMKMCAHUY BELIECTB U UX MPEBPALLICHUMN;

e HCIOJB30BAaTh XHUMHUYECKYIO CHMBOJMKY JUJIsl COCTaBlieHUS (Hopmyi
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKIIUN;

e ONpPENEeNsATh BAaJEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIEHUS  BJEMEHTOB B  OHMHApHBIX  COEIMHEHUSX,
NPUHALJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIACCy COEAMHEHUH IO
dbopmynam, BHUJ XUMHUYECKOW CBS3M (KOBaJCHTHass M WOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpeiBaTh cMmbicha Ilepuomnueckoro 3akona J[. M. Menneneena:
JEMOHCTPUPOBATh IMOHMMAHHE NEPHOJUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX MOJokeHus B [lepmoanueckoil cucreme,
3aKOHOB COXPaHEHHs MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YY€HUs, 3aK0OHa ABOTajIpo;



e ONUCHIBATh UM XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuonnueckoi
CUCTEMbl XHUMHMUYECKHUX JJIEMEHTOB: pa3jiuyaTh [OHATHS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, manbeie u
OOJBIIME TEPHOJIbI, COOTHOCHUTH OOO3HAYEHUs, KOTOPbIE HMMEIOTCS B
tabmuie «llepuoanueckass cucrema Xxumuueckux osnementoB Jl. U.
MenpeneeBay C YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHUYECKHUX JIEMEHTOB (COCTaB M 3apsf sjpa, oOIiee YUCiIo 3JIEKTPOHOB
Y pACIpEIEICHUE X N0 SJEKTPOHHBIM CIIOSIM);

e KJIACCHU(PUIUPOBATH XUMHUYECKUE BJIEMEHThI, HEOPraHMUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YKCIy U COCTAaBY YYACTBYIOIIMX B PEAKIIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

e XapaKTEepHU30BaTh (OIMHUCHIBATH) OOIIME XUMUYECKHE CBONCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPKIas OMUCAHUE TPUMEPAMH MOJIEKYISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUECKUX PEAKIIN;

e TMPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXKHOCTM TMPOTEKAHUS XHWMHYECKHUX [MPEBPALICHUI B
Pa3INYHBIX YCIOBUSX;

e BBIUHCISITh OTHOCUTEIBHYIO MOJEKYJISIPHYIO M MOJISIPHYIO MaccChl
BEILECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »3JIEMEHTa 1o (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEUIECTBA B PACTBOPE, MTPOBOJIUTH PACUETHI
110 YPAaBHEHUIO XUMUYECKON PEAKIINU;

e TMPUMEHATH OCHOBHBIE ONEPALMH MBICIUTEIBHOW JESTEIbHOCTH — aHaJu3
U CHUHTE3, CpaBHEHHUE, 0000IleHHEe, CUCTEMaTHU3alluio, KiacCU(UKAIUIO,
BBISIBJICHUE TMPUYUHHO-CJIEACTBEHHBIX CBSI3€M — ISl M3Y4YEHUsI CBOWCTB
BEIIECTB M XUMHUYECKUX PEaKIHUil, €CTECTBEHHO-HAyYHbIE METO/IbI
MO3HAHUA — HaAONIOZICHUE, W3MEPEHHE, MOJICTUPOBAHHE, IKCICPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

e CJIENOBATh  IMpaBWjaM  TMOJIb30BAaHUS ~ XUMHYECKOW  TOCYAOM U
7a00paTOpPHBIM  O0OPYJIOBAaHMEM, a TakXKe IMpaBWwiIaM OOpalieHus: C
BEIIECTBAMU B COOTBETCTBUM C UHCTPYKIUSMH TIO BBIIOJHEHUIO
7a00paTOPHBIX XWMHUYECKUX OIMBITOB IO TOJYyYEHHUIO M COOUpPaHUIO
ra3zoo0pa3HpIX BEMIECTB (BOJOPOJAa U KHUCIOpPOAa), MPUTOTOBICHUIO
pacTBOPOB C ONPEACITEHHOW MACCOBOM JOJIEM PACTBOPEHHOIO BEUIECTBA,
IJJAaHUPOBATh W MPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTHl IO
pacno3HaBaHUIO PaCTBOPOB LIEIOYEH U KUCIOT C TOMOIIBIO MHIUKATOPOB
(;makmyc, henondTarenH, METUIIOPAHXK U APYTHE).

K xonity oOydenus B 9 kiacce nmpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE

JIOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y 00YUAIOIINXCSI YMEHUM:



pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHX TMOHATHI: XUMHUYECKUN
AJIIEMEHT, aTOM, MOJIEKyJa, WOH, KAaTHOH, aHWOH, IPOCTOE€ BEIIECTBO,
CIIOKHO€ BEIIECTBO, BAJIECHTHOCTbH, AJIEKTPOOTPHULATEIBHOCTh, CTENEHb
OKHUCJICHHS, XUMUYECKasl PEAKIUsl, XUMUYIECKasi CBS3b, TCINIOBOU A((HEeKT
peakiuu, MOJlb, MOJSPHBIA  00BEM,  PACTBOpP,  BJIEKTPOJIUTHI,
HEAJIEKTPOJIMUTHI, A3JIEKTPOIUTHYECKAS UCCOLMAIMSA, PEAKIUH HOHHOIO
oOMeHa, KaTanu3aTop, XHWMHUYECKOE€ paBHOBecHE, OOpaTuMble U
HEOOpaTUMbIE PEaKIUH, OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIC PEAKIIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHE M  BOCCTAHOBIICHHUE,
aloTponusi, aMm(pOTEepHOCTh, XUMUYECKasl CBsI3b (KOBaJCHTHAas, MOHHA,
MeTaJuInuecKas), KpUCTaNIMYecKas pemeTka, KOppo3us METaJuioB,
CIUIaBbl, CKOPOCTb XWUMHYECKOW PEaKUUW, NPelesbHO JI0IMyCcCTHMas
koHueHTpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWUMHUYECKUX [MOHATHI U
MPUMEHSITh 3TU TTOHSATHUS MPU OMUCAHUU BELIECTB U X MPEBPAIICHUII;
UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUJIS COCTaBlIeHUS (HOpMYT
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHIL;

ONPEAENATh BaJIECHTHOCTh M CTENEHb OKUCIEHUS XUMUYECKHUX 3JIEMEHTOB B
COCIMHEHUSX pa3JIMYHOrO COCTaBa, NPHUHAMIECKHOCTh BEIIECTB K
ONpeAenéHHOMY KJIacCy COEIMHEHHA 1o (opmyiiaM, BUA XUMUYECKOU
CBs3M (KOBaJCHTHasl, WOHHAs, METaJUIMUecKas)) B HEOPTraHUYECKUX
COCIIMHEHHUSX, 3apsij MOHA M0 XUMUYECKOU (opMmyrie, XapakTep Cpenbl B
BOJIHBIX PACTBOpaX HEOPTaHUUYECKUX COCAMHEHUN, TUM KPUCTAILTUYECKOM
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMbIica [lepuommueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMaHUE: OIUCHIBaTh W XapaKTepHU30BaATh
tabnnunyto Gopmy Ileproanueckoil cUCTeMbl XMMHYECKUX DJIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas mnoArpynna (A-rpymnmna)» U «1moOodHas
noarpynna (b-rpynmna)», mansie u OOJbIIME MEPUOJLI, COOTHOCUTH
0003HaYCHHUSI, KOTOpPHIE MMEIOTCA B IEPUOJUYSCKOM Tabiuie, ¢
YUCJIOBBIMU  XApAKTEPUCTUKAMHU  CTPOEHUS  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsi sjapa, oOIIee 4YHCIO0 JJICKTPOHOB H
pacmpenieieHde WX IO JJEKTPOHHBIM  CJIOSIM), OOBSACHATH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB DJIEMEHTOB U UX COEAMHEHUUN B
npezenax MajblX NEPUOJIOB U IIABHBIX MOATPYMII C YUETOM CTPOEHUS MX
aTOMOB;

KJIaCCU(PUIIMPOBATh XUMHUUYECKHE DJIEMEHThl, HEOPraHWYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy U COCTaBy YYACTBYIOIIUX B PEaKIUu



BEILECTB, MO TEIJIOBOMY 3(P(EKTy, MO0 M3MEHEHUIO CTENEHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME U CHEHUPUUECKUE XUMHUYECKUE
CBOMCTBAa TPOCTBIX W CJIOXHBIX BEIIECTB, MOATBEPXKIasi ONUCAHUE
pUMEPaMH MOJICKYJIIPHBIX W HOHHBIX YPaBHEHHH COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

COCTABJISITh YPaBHEHHUS DJCKTPOJUTHUYCCKON JAUCCONMAINUA  KHUCIOT,
1IeJI04eil U coJieil, MoJHbIe U COKpPAIIEHHbIE YPABHEHUS PEAKIIU HOHHOTO
oOMEHa, ypaBHEHHUS peaklMi, TMOATBEPKIAOIIUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCa ITHX PEaKIui;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS,
BO3MOKHOCTH TIPOTEKaHUSI XMMHUYECKHX TMPEBpPALEHUH B Pa3IUYHBIX
YCIIOBUSIX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJSIPHYIO  MAacChl
BEII[ECTB, MAaCCOBYIO JOJII0 XHMMHYECKOTO »dJIeMEeHTa 10 Gdopmyse
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B pacTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

coON0aTh  MpaBWja  MOJb30BaHUS  XMMHYECKOM  TOCYAOM  H
7a00paTOpHBIM  O0OpYJIOBAaHMEM, a TakXKe IMpaBWia OOpaIlCHUS C
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIUSIMH TIO BBIITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJIYYEHHUIO U COOMPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa U YTIEKUCIIOrO Tra3a);

MPOBOJUTh  PEaKIMH, TOJATBEPKIAIONINEC  KAuyeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MYTEM XJIOPUI-, OPOMMU/I-,
uonua-, kKapoonart-, docdar-, cunmukar-, cynbdar-, TUIPOKCUA-HOHBI,
KaTHOHbI aMMOHHUSI Y HMOHBI M3yYEHHBIX METaJUIOB, MPHUCYTCTBYIOIIHNE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MIPUMEHSATh OCHOBHBIC OTIEpPAIlMH MBICTUTEIILHON JEATeILHOCTH — aHaJIu3
U CHHTE3, CpaBHCHHE, OO0OOIIEHHE, CHUCTEMAaTH3allui0, BBHISBIICHHC
MPUYUHHO-CJICICTBEHHBIX CBSI3€ — IS M3YyYCHHs] CBOMCTB BEIIECTB U
XUMUYECKAX PEaKIHUi, €CTECTBEHHO-HAYYHBIC METOJbI IIO3HAHUS —
HaOJIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHNEC, SKCICPUMEHT (peaabHbIM U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne i/ Tema Ko.1-Bo
JacoB

1 [Ipenmer xumun. Posib XMMuH B )KU3HU YesoBeKa. Tena u 1
BEIIICCTBA

2 IMousiTHe 0 MeTOAAX MO3ZHAHUSA B XUMHUH 1
IpakTnueckas padora Ne 1 «IlpaBuia paéorsl B

3 JadopaTopum M MPUEMBI 00paIleHUs ¢ J1a00PATOPHBIM 1
000opyaoBaHMEeM»

4 YucTteie BemecTBa U cmecu. CocoObl pa3aesieHus: cMecen 1

5 [TpakTudeckas pabota Ne 2 «Paznenenue cMeceit (Ha mpuMepe 1
OYHCTKHU ITOBAPECHHOM COJIN )»

6 ATOMBI U MOJIEKYJIBI 1

5 XHUMHUYECKHE dJIEMEHTBI. 3HAKU (CUMBOJIBI) XUMHUUECKUX 1
AJICMEHTOB

8 [IpocThie U CI0KHBIE BEIIECTBA

9 ATOMHO-MOJIEKYJISIPHOE YYCHUE

10 3aKOH ITOCTOSTHCTBA COCTaBa BEIIECTB. XUMHUECKas (hopMyIia. 1
BaneHTHOCTH aTOMOB XMMHYECKHUX 3JICMCHTOB

11 OTtHocuTenbHas aToMHas Mmacca. OTHOCUTENIbHAS MOJICKYJIsIpHAs 1
Macca

12 MaccoBast 1019 XUMHYECKOTO DJIEMEHTA B COSTUHEHNUH 1

13 KosmuecTBo BemecTBa. MoJib. MosissipHast macca 1

14 DU3NYECKNE U XUMUYECKHE SIBJICHUSL. XUMUYECKas peaKus 1

15 [Ipu3Haku U yCIOBUS IPOTEKAHUSI XUMUUECKUX PEAKIIUN 1

16 3aKOH COXpaHEHUSI MaCChl BEUIECTB. XUMUYECKUE YPABHEHUS 1

17 Briuncnenus KoJimuecTBa, MacChl BEIIECTBA IO YPaBHEHUSIM 1
XAMUYECKUX PEAKIINHI

18 Knaccuduxanuys XuMU4eCcKX peakiuil (CoeJuHeHuUs], 1
pa3IoKEHHUsI, 3aMEIICHHS, OOMEHA)

19 M. B. JlomoHOCOB — yuéHbI-3HIIMKIONETUCT. OO00IIeHNE U 1

cucTeMaTu3anus 3HaHUU




Kontponbnas padota Nel nmo Teme «BeriecTBa u XumMuyeckue

20
peaKkum»

21 Bo3ngyx — cmecs razos. Cocrta Bo3ayxa. Kucinopos — sneMeHT
U IIpoCTO€E BemecTBo. O30H

99 du3nuecKue 1 XMMUYECKHE CBOMCTBA KUCIOPOaa (peakiuu
okucieHus, ropeane). [loastue o6 okcuaax

93 CrniocoObl mosy4YeHus KUCIopoa B 1abopaTopuu U
npomblinuieHHOCTH. [IpruMeHenue kucnopoaa
TenoBoi 3peKkT XUMHUUYECKOU PeaKIUuu, IOHATHE O

24 TEPMOXMMHUYECKOM YPABHEHHMH, IK30- H JHI0TEPMHUYECKHUX
peaxkiusax

o5 TomnuBo (HeThb, yroiab U MeTaH). 3arpsi3HEHUE BO3/1yXa,
CIIOCOOBI €ro MPEAOTBPALIEHUS

%6 IIpakTuyeckas padora Ne 3 no teme «Iloryuenue n
co0upaHue KHCJI0POa, U3y4YeHHE ero CBOMCTBY»

57 Bonopon — snemeHT u ipoctoe BemecTBo. Haxoxnenue B
IpUpPOJIe

)8 Pu3nuecKue 1 XMMUYECKHE CBOMCTBA Boopoaa. [Ipumenenue
BOJOPOJA.

29 [ToHsATHE O KHCIIOTAX U COJSAX

30 Crioco0bl mosyueHus BOJ0PO/1a B 1a00paTopun

31 IMpakTuyeckas padora Ne 4 no teme «Ilosryuenue u
coOupaHue BOA0POa, U3yUeHHe ero CBOMCTBY

32 MoutsipHbIil 00bEM razoB. 3aKkoH ABOraapo

33 Boerumncnenns 00b€Ma, KOJTUYECTBA BEIIECTBA ra3a Mo €ro
U3BECTHOMY KOJMYECTBY BEIIECTBA UM O0BEMY

34 Borunciennsi 00bEMOB ra30B 10 YPaBHEHHUIO PEAKIIMKA Ha OCHOBE
3aKOHA 00OBEMHBIX OTHOIICHUM ra30B

35 dusnyeckre 1 XUMHUYECKUE CBOMCTBA BOIBI

36 CocraB ocHoBanuil. [ToHsiTue 06 MHIUKATOPAX

37 Bopna kak pactBoputens. HachilieHHbIE M1 HEHACBIIICHHBIE
pacTBopbl. MaccoBas 107151 BEIIECTBA B PacTBOPE

38 [Tpaktrueckast pabora Ne 5 mo teme «IIpurotosnenue

PacTBOPOB C OINPEICIEHHON MaCCOBOM J10JIEW PACTBOPEHHOTO




BCIICCTBa»

39 Kontponbsnas padora Ne2 o teme «Kucnopoa. Bonopoa. Boga»

40 Oxcupl: cocTaB, Ki1accupuKaIlys, HOMEHKIaTypa

41 [TonyueHne U XUMHUYECKUE CBONCTBA KUCIOTHBIX, OCHOBHBIX U 1
aM(OTEepHBIX OKCUIOB

42 OcHoBaHUs: COCTaB, KiIaccu(pukaiys, HOMEHKIIATypa 1

43 [TonyueHne U XuMHUYECKUE CBOMCTBA OCHOBAHUM 1

44 KucnoTsr: cocTas, knaccudukanms, HOMEHKIATypa 1

45 [TonyueHne U XuMHUUYECKHE CBOMCTBA KUCIIOT 1

46 Counu (cpenHue): HOMEHKIIATypa, ClIOCOObI MOTyYeHus, 1
XUMUYECKHE CBONCTBA
IIpakTuyeckas padora Ne 6. Pemenne sxcnepuMeHTAIbLHBIX

47 3a7a4 1o TeMe «OCHOBHBIE KJIACChl HEOPraHMYECKUX 1
COeIUHEHU I

48 ['eneTrueckas CBsI3b MEXKIY KJacCaMU HEOPTaHUYECKUX 1
COCTUHEHUI

49 O06o001IeHNE U CUCTEMATH3AIIHS 3HAHHHA 1

50 Kontponbshas padota Ne3 o teme "OCHOBHBIE KJIaCChI 1
HEOPraHUYECKUX COCAMHEHUIT"

51 [TepBbIe MONBITKU KITACCH(PUKAIIMA XUMUIECKUX DJICMEHTOB. 1
[TonsiTHE O rpyIIax CXOAHBIX JIEMEHTOB

59 ITepnoauueckuii 3akoH U [lepruoguueckas cucTeMa XMMHYECKUX 1
sanemenToB [l. 1. Menpeneena

53 [lepropl, TpyMIibl, TOATPYIIIIHI

54 Crpoenune aromoB. CocTaB aTOMHBIX sifiep. M30Tombl

55 CtpoeHue AIeKTPOHHBIX 000JI0YEK aTOMOB JIEMCHTOB 1
[Tepnoanueckoii cucremsl . 1. Menneneena

56 XapakTepucTuKa XUMHUYECKOT0 3JIEMEHTA IO €T0 MOJIOKEHUIO B 1
ITepuomunueckon cucreme . . Menneneena

57 3nauenne [leproardeckoro 3akoHa JUIsl pa3BUTHS HAYKH U 1
npaktuku. /1. 1. MenneneeB — y4€HbIN, ITe1aror U rpak1aHuH

58 DIIEKTPOOTPUIIATEIHBHOCTh aTOMOB XUMHYECKHUX 2JIEMEHTOB

59 HNonHast xuMuueckas CBs3b

60 KoBajieHTHasi 0JIAPHAS XUMHYECKASl CBSA3b




61 KoBajieHTHasi HenmoJIsIpHAsi XUMHYECKasi CBA3b 1
62 CreneHb OKUCTICHUS 1
63 OKUCIUTETBHO-BOCCTAHOBUTENBHBIE PEAKIIUN 1
64 OKuCIUTENN U BOCCTAHOBUTEIIN 1
65 Kontponbnas padota Ned4 o teme «CTpoeHue aroma. 1
XUMHUYECKAS CBS3bY

66 PesepHbiii ypok. O60011IeHIE U CUCTEMATU3ALIMS 3HAHUIA
67 PesepHbIii ypok. O6001IeHNE U CCTEeMaTH3allis 3SHAHUN
68 Pesepubiii ypok. O000111€HNHE U cCCTeMaTH3allis 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




9 KJIACC

Ne n/m Tema Kou-Bo
4acoB

1 [Tepuonuueckuii 3akoH. [lepuognueckas cuicTeMa XUMUYECKHUX 1
anemeHToB Jl. 1. MeHnpaeneeBa

5 3aKOHOMEPHOCTHU B U3MEHEHUU CBONCTB XMMUYECKUX 1
AJIEMEHTOB MEPBBIX TPEX MEPHUOJIOB

3 Knaccudukanuys u HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB

4 Buapl xuMru4ueckoil CBSI3U U TUIIBI KPUCTAINTAYECKUX PEHIETOK

5 KonTponbnas padota Nel no Teme «IloBropenue u yriay6nenue 1
3HAHUU OCHOBHBIX PA3ZEJoOB Kypca 8 Kiaccay

5 Knaccudukanus XuMuueckux peakiyi o pa3inuHbIM 1
pU3HaKam

v [ToHATHE O CKOPOCTH XMMHUECKOM peakuu. [lonaTue o 1
TOMOTEHHBIX U T€TEPOrE€HHBIX PEAKIUIX
[TonaTHE 0 XMMUYECKOM paBHOBECUU. DaKTOPBI, BIUSIONINE HA

8 CKOPOCTh XMMHUYECKON PEAKIIMU U TTOJ0KEHHE XUMUUECKOTO 1
paBHOBECHS

9 OKHCIIATENBEHO-BOCCTAHOBUTENIBHBIE PEAKIIUU 1

10 Teopus 31ekTpouTHYecKOi (ucconuannu. CuwibHbIe U 1
cjadble JIeKTPOJIUTHI

11 NoHHble ypaBHEHUS peaknii 1

12 XUMHYECKHE CBOMCTBA KUCIIOT U OCHOBAaHUM B CBETE 1
MPEACTABICHHUIN 00 3JIEKTPOIUTHYECKOW TUCCOUALNN

13 XUMHUYECKHE CBOMCTBA COJIEH B CBETE MPEICTaBICHUMN 00 1
ANEKTPOTUTUYECKON TUCCOLUALINI

14 ITonsiTHe 0 rUApOJIH3E CoJIeit

15 O06o0011IeHue U cucTeMaTu3alus 3HaHUuI 1

16 IIpakTuyeckas padora Ne 1. «Pemenune 1
IKCMEPUMEHTAIbHBIX 32121

17 Kontponbhas padota Ne2 1o reme « IneKTpoIuTUIecKas 1
aucconuanysi. XuMUYECKUEe PEaKIIMU B paCTBOPax»

18 OO6mr1ast XxapaKTEPUCTUKA TaJIOTEHOB. XMMHUYECKHE CBOMCTBA HA 1

puMepe xjopa




XnopoBoaopoa. ConsiHasi KUCIOTa, XAMUYECKHE CBOMCTBA,

19 NOJIyYEHHUE, IPUMEHEHUE

20 [Ipaktuueckas padora Ne 2 o teme «Ilonyyenue consiHoit
KUCJIOTBI, U3yYEHUE €€ CBOUCTB»

21 Brruncnienns no ypaBHEHHUSIM XUMUYECKUX PEaKIUM, €CITi OJIUH
Y3 PEareHTOB J1aH B U30BITKE

22 OO611as xapakTepucTuKa 3J1eMeHTOB VIA-rpymisl

23 AnnotponHbie Mogudukanuu cepbl. Haxoxnenue cepsl u eé
COEAMHEHU B IPUPOJE. XUMHUECKHUE CBOMCTBA CEPBI

24 CepoBosopo/i, cTpoeHue, PU3NYECKUE U XUMUYECKHE CBOMCTBA

o5 Oxkcuppl cepbl. CepHast KUCIIOTA, GU3NIECKUE U XUMUYECKUE
CBOKWCTBA, IPUMEHEHHE
XVWMHUYECKHUE PEAKIINH, JIEKAIME B OCHOBE POMBIIIIEHHOTO

26 croco0a MoJy4eHus: CEpHOM KUCIOThI. XUMUUYECKOE
3arpsi3HEHHUE OKPYKAKOLIEH Cpellbl COEIMHEHUSMHU CEPBI

27 BrrunciieHre MaccoBoOil 101U BBIXOA MPOAYKTA PEAKIIUN
OO011as xapakTepUCTHKA 3JIEMEHTOB VA-Tpynnsl. A30T,

28 pacnpocTpaHeHHE B IPUPOJIE, (PU3MUECKHE U XUMUUECKHE
CBOMCTBA

29 AMMHaK, ero pU3nYecKre 1 XUMUYECKHE CBOMCTBA, OJIyYCHHE
Y IPUMEHEHUE

30 [Tpaktraeckas pabota Ne 3 mo reme «llomyuenne aMmmuaka,
WU3YYEHHUE €r0 CBOMCTBY»

31 A3oTHas KHCIIOTa, €€ PU3NUEeCKUE U XUMUYECKHE CBOMCTBA
Hcnonbp30BaHre HUTPATOB U COJIEH aMMOHUS B KAUECTBE

32 MUHEpaIbHBIX YIOOpEeHU. XUMUYECKOE 3arpsi3HEHHE
OKPYXKAIOILEH Cpeibl COEAMHEHUSMU a30Ta

33 dochop. Oxeup pocdopa (V) u hochopHas kucora,
(du3nuecKrue 1 XMMUYECKHE CBOWCTBA, MOTyYeHUE

34 Hcnonb3oBanue (hochaTtoB B KauecTBe MUHEPATIbHBIX
ynoOpeHuit. 3arps3HeHue MPUPOIHON cpeabl pochaTamu

35 VYriepona, pacipocTpaHeHue B Ipupoe, Gu3nuecKue u
XUMUYECKHE CBOMCTBRA

36 Oxcunpl yriiepona, ux Gpu3anyeckue 1 XuMUIECKHE CBOWCTBA.




DKoJIoTHYeCKHe MPoOIEMBbI, CBSI3aHHBIE C OKCUIOM yTIepoa
(V)

37 VYrosbHas KHCIOTA U €€ CONU 1
IIpakTuyeckas padora Ne 4 no reme "Ilosyyenne

38 yrjexkucjaoro raza. KauecrpeHHasi peakiusi Ha KapooHaT- 1
uoH"

39 [lepBoHavasIbHbBIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O 1
COEIMHEHHUSX yIiepoaa

40 Kpemnuii u ero coequHeHust 1

41 IpakTHuyeckasi padora Ne 5. PenieHue 3kcnepuMeHTAIbHBIX 1
3aja4 1o remMe «BaxkHellline HeMeTAJIbI M UX COeTMHEHMS»

42 KontponbHas pabota Ne3 no teme «BakHeiime HeMeTauibl U 1
UX COCITUHEHUS
OO6m1as xapakTepuCcTUKa XUMHUUECKUX 3JIEMEHTOB — METAJIJIOB.

43 Meramueckas CBs3b U METAJUIMYECKAsl KpUCTAJUTMUeCKas 1
peméTka. @U3nYecKue CBOWCTBA METAIIIIOB

m XHAMHUYECKHE CBOMCTBA METAJUIOB. DIIEKTPOXUMHUYECKAN P 1
HaIpsKEHUM METaJUIOB
O61ue crocoOs! noxyueHust metamuioB. CriiaBbl. BeruncneHust

45 10 YpaBHEHUSIM XUMHUYECKUX PEAKIIUMA, €CIIM OJNH U3 PEareHTOB 1
COJICPIKUT NMTPUMECH

46 [TonsaTHE O KOPPO3UU METAIIIOB 1

47 [[{enounble METALIBI 1

48 Okcuipl ¥ TUAPOKCHUIBI HATPUS U KaJTUs 1

49 [{er0yHO3EeMENBbHBIE METAIIBI — KAJIBIIUHA U MAarHUM 1

50 Bakueiinme coefuHeHUS KaIbIH 1

51 O0o00111IeHMEe ¥ cUcTEMAaTU3aLM 3HAHUI 1

52 XKécTkocTh BOBI U CLIOCOOBI €€ YCTPaHEHUS 1

53 IpakTuyeckas padora Ne 6 no reme "KécTkocTh BOABI 1 1
MeTobl eé ycTpanenus'

94 AIOMUHUN 1

55 AmMdoTepHbIC CBOMCTBA OKCHJIA U THIPOKCHIA 1

56 Kenezo 1

57 Oxcupl, ruapokcuabl u cou xenesa (1) u xemnesa (1) 1




58 O0o001IEeHME ¥ cUCTEMAaTU3alAA 3HAHUI 1
59 [Ipaktuueckas padora Ne 7. Pemienue skcriepuMeHTaIbHBIX 1
3a/1a4 1o TeMe «BaxkHeliue MeTamibl U UX COCTUHEHUS
Boluucienus no ypaBHeHHSIM XUMUYECKUX PEAKIIU, €CITU OJIUH
60 U3 PEareHToOB JIaH B U30BITKE WU COJAEPKUT MPUMECH. 1
Boluucienus MaccoBoi 101 BbIX0/1a MPOAYKTa peakiuu
61 O06o001IeHNe U cucTeMaTru3aIus 3HaHUI 1
62 KontposnbHas padota Ne4 o teme «BaxkHeilre MeTaibl U UX 1
COEJIMHEHUS
63 BemiectBa u MmaTepuasbl B MOBCETHEBHOM KU3HU YEIIOBEKA 1
64 XUMHUYECKOE 3arpsSI3HEHNE OKPYKAKOIIEH CPEIbI 1
65 Ponb XMy B pelieHUH SKOJIOTUYECKUX MPOOIEM 1
66 PesepBHbIil ypok. O6001IEHNE U CUCTEMATU3AIIMS] 3HAHUMA 1
67 PesepBHbIii ypok. O6001IeHNE U CUCTEMATU3AIINS 3HAHUMA 1
68 PeseprHbIif ypok. O000IICHNE U CUCTEMATH3AIIHSI 3HAHHHA 1
OBIIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68




YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

» Xumus, 8 xknacc/ 'abpuensa O.C., Octpoymo W.I"., Cnaakos C.A.,
AxrmonepHoe o0mecTBo «M3aatenberBo «IIpocBerenney
» Xumus, 9 knacc/ I'abpuensa O.C., Octpoymon WU.I"., Cnagkos C.A.,

AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienne»

METOAUYECKHUE MATEPHUAJIBI IJI51 YUUTEJIA

MCTOI[I/I‘ICCKI/IG Iocooust YUUTCIIA, JUAAKTHYCCKUC MAaTCPUAJIbl K YPOKaAM

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. https://resh.edu.ru/
2. https://uchi.ru/
3. https://www.yaklass.ru/


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