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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XHMMHM Ha YpOBHE OCHOBHOIO 00IIero o0pa3oBaHMs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHON MPOrpPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha OcCHOBe (enepaibHOM paboueld MPOrpaMMBbI
BOCIIUTAHUS U C YYETOM KOHIEMIUH MPENOoIaBaHusl yueOHOTO peaMeTa « XUMUs
B 00pa3oBarteNbHbIX opranu3anusix Poccuiickoit denepanuu.

[Iporpamma 1Mo xuMuM NaéT TPEIACTABICHUE O IEJAX, OOImEeH CcTpaTeruu
oOy4eHHs, BOCIHMTAHHS ¥ Pa3BUTUS OOYYAIOUIUXCS CPEICTBAMH YYEOHOTO
npeiMeTa,  yCTaHaBIMBAaeT  O0s3aTelibHOE  MPEAMETHOE  COJepiKaHHe,
npeIycMaTpUBaeT paclpesiefieHne ero Mo KjaccaM W CTPYKTYPHpPOBaHHUE II0
pazmeraM W TeMaM TMPOrpaMMbl TIO XHMHH, OMPEIACISICT KOJWYECTBEHHBIC U
KaueCTBEHHbIE XapaKTEPUCTUKHU coJiepKaHusl, PEKOMEHTyEMYIO
NOCJICIOBATENIbHOCTh ~ M3YYEHUS! XUMHHM C  YYETOM  MEXIPEAMETHBIX H
BHYTPHUIIPEIMETHBIX  CBS3C€H, JIOTUKA Y4eOHOro TIpolecca, BO3PACTHBIX
O0COOCHHOCTEW  00ydJaromuxcsi, ONpeneNsseT BO3MOKHOCTH TIpeaMeTa IS
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTeIbHOU
IpOrpaMMbl Ha YPOBHE OCHOBHOI'O 00IIIET0 00Opa30oBaHus, a Takke TpeOOoBaHUM K
pe3ynbTaTam oOy4YCHHS XMMUHU Ha YPOBHE IEJICH U3YYCHHS TIPEIMETa M OCHOBHBIX
BUJIOB y4Y€OHO-TIO3HABATENFHOM JEATEIHHOCTH OOYYaroImerocs MO OCBOCHHIO
y4eOHOT0 CO/IepKaHMs.

3HaHWEe XHUMHH CIY>)KUT OCHOBOM i (OPMHUPOBAHUS MHUPOBO33PEHUS
00yJaroIerocsi, ero MpeACTaBICHUH O MaTepPHATLHOM €IWHCTBE MHUPA, BAXKHYIO
posib WrpatoT (GopMUpyeMble XUMHUEH MPEICTaBICHUS O B3aUMOIPEBPAIICHUIX
HSHEPTrUUd M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O IMYTAX PEIICHHs TIOO0ATbHBIX
npo0sieM yCTOWYMBOIO Pa3BUTHUSL UYEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOM,
MUIIEBON U KOJOTHYECKON O€30MacHOCTH, TPOOIIeM 3IpaBOOXPAaHEHHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH  JJIi  CaMOpas3BUTUS |
(dbopMHpOBaHUS KYJIbTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATBLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMUPOBAHHE MBIIUICHUS] U TBOPUYECKHX CIOCOOHOCTEH
OoOydJarommxcsi, HABBIKOB WX CAMOCTOSTEIBHOW Y4eOHOW JIESITEIbHOCTH,
AKCIIEPUMEHTAJIBHBIX M HCCIEJOBATEIIbCKUX YMEHUN, HEOOXOIUMBIX KaK B
MOBCEAHEBHOM JKU3HU, TaK U B TPO(YECCHOHATBLHOMN NeSITeIbHOCTH;

3HAKOMHUT CO CHEIU(GUKOW HAYYHOTO MBINIJICHUS, 3aKIaIbIBACT OCHOBBI
IIEJI0OCTHOTO B3TJIsAIa HA €MHCTBO TPUPOJIBI U YEIIOBEKA, SBISICTCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU E€CTECTBEHHO-HAYYHOW rPaMOTHOCTH 00YJarOIINXCs;

CIIOCOOCTBYET (POPMHUPOBAHUIO ILEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-
HAyYHBIM 3HAHUSAM, K MPUPOJIC, K YEITOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.



JlanHbie HampaBlieHUs B OOyYe€HHWHM XUMHUHU O00ECIEUMBAIOTCS CHENU(UKOM
COJep)KaHHMs  y4eOHOTO  MpeaMeTa, KOTOPBIM  SBJISETCS  IeJarornyecku
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONpPeeIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHUsi OPUEHTUPOBAH HA
OCBOCHHE OOYYaIOIIMMHKCS CHCTEMBI IEPBOHAYAJIBHBIX TOHATHH XUMHH, OCHOB
HEOPraHMYECKOW XUMHM M HEKOTOPBIX OTHEIbHBIX 3HAYUMBIX IOHSITUH
OPraHUYEeCKON XUMHH.

CtpykTypa coiepKaHus MPOTpaMMbI MO XUMUU c(PopMUpOBaHAa Ha OCHOBE
CHUCTEMHOI0 mnojxoaa K €€ mzydeHuto. Cojiep:kaHue CKJIAJbIBAETCAd U3 CHUCTEMBI
MOHSTUI O XUMHUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI MTOHIATUH O XUMHYECKOU
peakiuu. OO0e 3TU CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl MO MPUHIUITY
MIOCJIEIOBATEIBLHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUECKHUX MPEACTABICHUN
Pa3HOI0 YPOBHSI:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HUSI KAK OCHOBBI BCET'O €CTECTBO3HAHUS,

— [lepuoanueckoro 3akona /l. . MeHieneeBa kKak OCHOBHOI'O 3aKOHA XMMUU;

— YYEHHUS O CTPOCHUU aTOMa U XUMHYECKOW CBA3U;

— TpeACTaBJIEHUM 00 DJICKTPOJUTHUYECKON JUCCOIMALIMM BEIIECTB B
pacTBopax.

TeopeTnueckne 3HAHUA PACCMATPUBAIOTCS HA OCHOBE AMIUPUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCA MOCIEIOBATENBHO OT OJHOTO
YPOBHS K JPYroMy, BBINOJNHsS (YHKIIUA OOBSICHEHUS M TMPOTHO3UPOBAHMS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUUECKOIO0 MPUMEHEHUS W MOJYYCHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CIIOCOOCTBYEeT  (OPMHPOBAHUIO
MPEJCTABICHUS O XUMUYECKON COCTABJISIONIECH HAYYHOW KapTUHBI MUpA B JIOTUKE
€€ CHCTEMHOW NPHUPOAbI, IEHHOCTHOTO OTHOILICHUS K HAYyYHOMY 3HAHUIO U
METOJaM MO3HAaHUS B Hayke. M3ydeHHe XUMHHM NPOUCXOIUT C MPUBICUYCHUEM
3HAaHMM W3 paHee HW3YUYEHHBIX YUYeOHBIX mMpeaMeToB: «OKpYKalomUi MUY,
«buonorus. 5—7 knacce» U «PuU3MKa. 7 KIacc».

[Ipy wu3yuyeHUH XUMUM TPOUCXOAUT (OPMUpPOBAHHE 3HAHUM OCHOB
XUMUYECKON HAyKu Kak OO0JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON
NEATENIbHOCTA 4YEJIOBEKAa M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOU KYJIBTYPBI.
3amadya ydyeOHOro mIpeaMeTa COCTOMT B (POPMHUPOBAHMHU CHUCTEMBI XUMHUUYECKHUX
3HAaHUN — BaKHEUIUX (PAKTOB, MOHSATUN, 3aKOHOB U TEOPETHUUECKUX MOJOKECHUH,
JOCTYIIHBIX 00OOIIeHWA MHUPOBO33PEHUYECKOTO XapaKTepa, SA3bIka HAyKd, B
NpUOOIIEHUH K HAyYHBIM METOJaM I[I0O3HAaHWsSI TIPU U3YYCHUH BEIIECTB W
XUMHUYECKUX PEaKIUi, B (GOPMUPOBAHUU U PA3BUTUM TO3HABATEIHHBIX YMECHHUI U
UX TMPUMEHEHUH B Y4eOHO-TIO3HABATEIBHOM M y4EOHO-HCCIIEIOBATEIHCKON
JESTENHbHOCTA, OCBOCHWU TPaBWJI O€30MacHOT0 OOpalieHHsl C BEIIECTBAMHU B
TOBCEIHEBHOM JKU3HU.



[Tpu u3yyeHuM XUMHUU HAa YPOBHE OCHOBHOTO OOLIEro oOpa3oBaHMs Ba)XKHOE
3HaYEHHE MPUOOPENH TaKHe 1eJ1, KaK:

— (OpMHUpPOBAHHE MHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY IPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

—  HampaBJIICHHOCTh OOyYEeHHS Ha CHCTEMAaTHYeCKOe MPHOOIIECHUE
oOyyaromuxcss K CaMOCTOSITEIbHOM IO3HABATEIbHON JESITEbHOCTH, HAyYHbIM
METOJIaM TO3HAHMS, (POPMUPYIOIIUM MOTHBAIMIO U Pa3BUTHE CHOCOOHOCTEW K
XUMUH;

— obecrieyeHne yCcaoBHii, CIOCOOCTBYIONINX MPUOOPETECHUIO 00YUAIOIIUMUCS
OTbITa Pa3HOOOPA3HOM [EATENbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIUX YHHUBEPCAILHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB JIESATEIbHOCTH;

— (dopmupoBanre oOuEed (YHKIMOHAIBHOM W €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM 4YHUCJIE€ YMEHUH OOBSACHATH W OLECHHUBATh SIBICHUS
OKPY’KaIOIIEr0 MHpA, MCHOJIb3Ysl 3HAHUS W OINBIT, NOJyYEHHBIC NPU H3YYCHUU
XUMHUH, MPUMEHSTh HMX MpPU pElIeHWH Npo0sieM B TOBCEAHEBHOM >KU3HU H
TPYAOBOU IEATEIBHOCTH;

— (¢opMHpoBaHHME Yy OOYyYalIIUXCA T'YMaHUCTHYECKHX OTHOILUEHUH,
NOHMMAaHUS LEHHOCTH XUMHYECKHX 3HaHUW Ui BBIPAOOTKH 3KOJIOTUYECKU
11€JIECO00Pa3HOro TOBEJIEHUS B OBITY U TPYNOBOM JESATENBHOCTH B LEJAX
COXpaHEHUSs CBOETO 3/I0POBbs U OKPY>KaroIIeil MpUPOIHON CPeibl;

— pa3BUTHE MOTHUBALMM K OOYYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIIO M
CaMOBOCHHMTAHUID HAa OCHOBE YCBOEHHMS OOIIEYEIIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY MPOQMIS M HANPaBICHHOCTH JaJIbHEHIIETO
oOyueHus.

OOmiee 4YuCIO YacoB, OTBEACHHBIX MJis MU3YYEHUS XHMHHM Ha YpOBHE
OCHOBHOTO 00111eTO 00pa3zoBanus, cocTaBisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 4yacoB (2 yaca B HEJIEIIO).

COIEPKXAHUE OBYYEHUA

8 KVIACC

IlepBoHayajibHbIEe XUMUYECKHE MIOHATHS

[Ipeaqmer xumun. Posib XUMUK B KU3HU YEJIOBEKA. XHMMHUS B CUCTEME HayK.
Tena u BemecTtBa. PU3MYECKHME CBOWCTBA BEIIECTB. ATPETraTHOE COCTOSIHUE
BemiecTB. IloHsATHE O MeTOaaxX MO3HAHMA B XUMHMHU. YHCTHIE BEIIECTBA M CMECH.
Cnioco0nbI pa3aeneHus cMecei.



ATOMBI ¥ MOJIEKYJIbl. XHUMHYECKHE 3J€MEHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie U Cl0XKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckass ¢dopmyia. BajaeHTHOCTh aTOMOB XHMMHYECKHX DJEMEHTOB.
3akOH IIOCTOSIHCTBA cocTaBa BenlecTB. OTHOCHUTENbHAs aTOMHAs —Macca.
OTHOCUTENbHAST MOJIEKYJIsIpHAas Macca. MaccoBas 1051 XUMUYECKOTO 3JIEMEHTa B
COEIMHEHUMU.

KommuectBo BemectBa. Mosib. MonsipHas macca. B3auMOCBsI3b KOJIMUECTBA,
Macchbl W 4YHUCla CTPYKTYPHBIX €AMHUIl BemiecTBa. Pacuétel mo Qopmynam
XUMHYECKUX COCTUHECHUM.

@uU3NYECKUE U XUMHUYECKHUE SIBIICHHS. XUMHUUYECKasl PEakius U €€ IPU3HAKU.
3aKOH COXpaHEHHUs MacChl BEIIECTB. XHUMHUYECKUE ypaBHeHMs. Knaccudukarus
XUMUYECKUX PEeAKIUN (COCTMHEHMUS, PA3JI0KEHUS, 3aMEIICHUsI, 0OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0#, mpaBmwiaMu paboThl B JabOpaTopuu U
npuémMamMu oOpalieHus: ¢ J1abopaTOpHbBIM 00OPYIOBAHUEM, U3YUYEHHE U OMKMCAHHE
(¢u3nYecCKuX CBOMCTB O0O0pa3sLOB HEOPraHWYECKHX BEIIECTB, HAOJIOJCHUE
¢bu3ndeckux (MJIaBJICHUE BOCKA, TasHUE JIbJa, PACTHUPAHHE caxapa B CTYIIKE,
KUTIEHWE U KOHJIEHCAIMsI BOJIbI) M XMMHUYECKHX (FOpEHUE CBEYH, MPOKAIMBAHHE
MEJHOM MPOBOJIOKHU, B3aUMOJIEHCTBUE MENIa C KUCIOTOM) sIBIEHUH, HAOII0IEeHHE U
OMMCAaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3inokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJIOPUJAOM Oapusi, pa3jioKeHHE THAPOKCHUIA
menu (II) mpu HarpeBanuu, B3auMoAeicTBHE Kene3a ¢ pactBopoM coiu meau (1),
U3Y4YEHHUE CIOCOOOB PA3JENCHMs] CMECEH: C MOMOILbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBAaHUE, JUCTUIUIAIMS, XpoMaTorpadus, mpoBeJeHNE OYUCTKU MOBAPEHHON
CONMY, HaOMIOJCHWE W  ONUCAaHWE  PE3yJbTaTOB  NPOBEIEHUSA  OIbITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHMS MAacChl, CO3JaHUE MOJENEH MOJIEKYI
(ILIapoCTepKHEBBIX).

Ba:kHeiiue npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kucinopox — aneMeHT U mpocTtoe
BemiecTBO. Haxoxnenue kuciaopona B mpupone, (U3MUECKHE W XUMHYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [Ipumenenue xuciopoma. CrnocoOsl
MOJYYEHUs] KHUCIOpoJa B Ja0OpaTOpuu U MPOMBIIUIEHHOCTH. KpyroBopor
KHcIopoja B mpupoae. O30H — aJuTOTpOInHaAs MOAU(PUKAIINS KUCIOPOIa.

TeroBoit 3¢ (deKT XUMHUYECKOM pPEaKIuu, TEPMOXUMHUYECKHUE YpaBHEHMS,
DK30- M DHAOTEPMHUYECKHE DPEAKUUU. TOIUIMBO: Yroib M METaH. 3arps3HCHHE
BO3/1yXa, yCWJICHUE apHUKOBOTrO 3 (eKTa, pa3pynieHue 030HOBOTO CIIOS.

Bomopon — asnmemeHnT M mpocroe Bewiectso. HaxoskaeHuwe Bomopona B
npupoae, ¢GU3MUECKHEe U XMMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI
nonydeHust. Kucnotsl u conm.

Momnsipabiii 00BEM ra3oB. Pac4€Thsl M0 XUMUUYECKUM YPaBHEHUSIM.



duznyeckue CBOMCTBA BOJbl. Boma Kkak pactBoputelib. PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPHUMOCTH BEHIECTB B BOJE.
MaccoBas 10Ji1 BEUIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOAbl. OCHOBaHUA.
Pone pacTBOpOB B mpuposie U B KU3HU 4YesoBeKa. KpyroBopoT BoAbI B MPHUPOJIE.
3arps3HeHue NPUPOAHBIX BOJ. OXpaHa U OYUCTKA MPUPOJHBIX BOJI.

Knaccuduxanus neopranuueckux coenuHeHuid. Oxcuzabl. Kimaccudukanus
OKCUJIOB:  cojieoOpasyroniue (OCHOBHBIE, KHUCJIOTHBIC, aM(oTepHble) U
HecosneoOpazyronme. Homenknatypa okcugoB. Du3MYECKHMe U XUMUYECKHUE
cBoMcTBa OKCHIOB. [losrydeHre OKCUI0B.

OcHnoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HoMmeHnkiiatypa ocHoBaHuii. PU3NYECKHE U XUMHUYECKUE CBOKCTBA
ocHoBaHuU. [loyueHne oCHOBaHUM.

Kucnotel. Knaccuduxarus xkucnor. Homenknarypa kucinor. Ouzndeckue u
XMMHUYECKHE CBOMCTBAa KHUCIOT. Psn axktuBHOocTm MetaiuioB H. H. bekerosa.
ITony4yeHune KUCIIoT.

Comu. Homenknartypa coineil. @u3n4eckue u XMMHYECKHE CBOMCTBA COJIEH.
[Tomyuyenue coiei.

I'eneTnueckas CBsI3b MEXKIY KJIACCAMU HEOPTAHUYECKUX COEIUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4E€CTBEHHOE OIPEEIICHUE COAECPKaHUs KUCIOPOAa B BO3AYXE, MOTyUYEHHUE,
coOupaHue, pacro3HaBaHWE W W3YYECHHE CBOWCTB KHCIOPOJa, HAOIIOJCHHE
B3aUMOJCHCTBHUSl BEIIECTB C KHUCIOPOJOM U YCJIOBUS BO3HUKHOBEHHUS W
MpeKpallleHuss TopeHus (Mokapa), O3HAKOMJICHHE C OOpa3laMu OKCHIOB U
OMMCAaHWE WX CBOMCTB, MOJy4YE€HHE, COOMpaHUE, PACIO3HABAHUE U HW3YUYCHHE
CBOMCTB BOJOpoJa (TOpeHue), B3aumojelcTBue Bojopoaa ¢ okcujaoMm menu (II)
(BO3MOXXHO HCIOJIb30BaHUE BHUACOMATEPHUAIIOB), HAONIOEHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIEIOBAaHHE OCOOEHHOCTEW pAaCTBOPEHMS BEIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MACCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aUMOJICVCTBUE BOJBI C METAJUIAMU
(HatpueM ©  KajbluMeM) (BO3MOXHO HCIOJB30BaHHE BUIECOMATEPUAIIOB),
ucclieIoBaHue OOpas3IlOB  HEOPraHWYECKHX BEIIECTB Pa3JIMYHBIX  KJIACCOB,
HaOJII0/IeHNEe U3MEHEHUsI OKPACKW MHJIMKATOPOB B PacTBOpaxX KUCIOT W IIEJIOYEH,
u3yueHune B3aumojeicTBua okcuaa meau (II) ¢ pacTBOpoM cepHOW KHCIOTHI,
KHCIIOT C METa/UlaMH, PEaKUWid HEWTpaau3alud, MOJIyYEHHE HEPaCTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO METaJIa JAPYTMM W3 pacTBOpa COJU, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 33/1a4 N0 TeMe «BaXHEeWIne KIacChl HEOPraHMYECKHUX
COEMHEHUI.

IMepuonuueckuin 3axkoH u Ilepuoauyeckass cucTeMa XHUMHYECKHUX
iemenToB JI. U. MengeneeBa. CtpoeHue aroMoB. XMMHYECKAsi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIE PeaKIUU



[lepBble MOMBITKH KiIacCU(PUKALMM XUMUYECKUX 3JeMeHTOB. [loHsTHE O
IPYINIAaxX CXOJHBIX DJIEMEHTOB (ILEJIOYHBIE W UIEJIOYHO3EMEIBbHBIE METAIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIe 00pa3yoT aM(pOTEPHbIE OKCUIBI
Y THUJIPOKCHU/IBI.

Ileprnonnueckuit 3akoH. Ileproanueckas cucreMa XUMUYECKUX 3JIEMEHTOB /.
N.  MengeneeBa.  KopoTkonepuomnas W JUIMHHONEPUOAHAS  (OPMBI
[Tepuognueckont cucrembl xumuueckux 3nemMeHToB [. 1. Menneneea. [lepuobt
n Tpynnbl. OU3NYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
IPyIIIBI 3JIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX sifep. M3oronbl. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  000J04€K aToMOB NepBbIX 20 XMMHYECKHMX  3JIEMEHTOB
Ilepnognueckonn cucremsl [[. M. MenneneeBa. XapakTepUCTHKa XUMHUYECKOTO
3JIEMEHTA 110 ero noyuoxeHuto B [lepuoanueckoit cucreme 1. 1. Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHMSl pajnuyca aTOMOB XUMHUYECKUX DJIIEMEHTOB,
METaJUIMYECKUX U HEMETANIMYECKUX CBOMCTB IO IPYIIaM U MEePUOIAM.

3nauenue [lepuoanueckoro 3axoHa u [leprnoauyeckon CUCTEMBI XUMUYECKUX
3JIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yd€HbId u
IpaKIaHUH.

Xumuueckast cBsa3b. KoBaneHTHass (moJdsipHass M HEMOJIApHAsi) CBS3b.
DNeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucieHusi.  OKHUCIUTEIBHO-BOCCTAHOBUTENIBHBIE  PEaKIUU.
ITponecchbl OKUCIEHUSI U BOCCTaHOBIEHUS. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3y4yeHue oO0pa3loB BELIECTB METAUIOB W HEMETAIOB, B3aUMOJICHCTBHE
TMIPOKCHJA LMHKA C pacTBOpaMu KHCIOT M ILIEJI0YEW, MPOBEACHHUE OIIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIMUI
(ropenue, peakliy pa3ioKeHHs], COSTUHEHU).

Meswcnpedmemmnuie céasu

Peanuzanmsi MeXIpeaAMETHBIX CBSI3€M IMPU HM3YyYEHWH XMMHHM B 8§ Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 UCIOJIb30BAaHUE Kak OOIIMX eCTeCTBEHHO-HAYYHbIX
MOHATUH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMU JIJISl OTEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O [IMKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATHUSA: HAY4YHBIA (PaKkT, TMIIOTE3a, TEOopus,
3aKOH, aHallu3, CHHTE3, Kiaccudukamusi, MNEePUOJUYHOCTb, HAOIIOJCHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJEIb, SIBJICHUE.

®uzuka: Marepusi, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUJ,
W30TOIBI, PaJHMOAKTUBHOCTb, MOJEKYJA, dJIEKTPUUECKUN 3aps]l, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIMYMHBI, €TUHUIIBI
MU3MEPEHUS, KOCMOC, IUTaHETHI, 3BE311bI, CONHIIE.

buonorus: porocunres, apixanue, ouocdepa.



['eorpadusi: armocepa, ruapochepa, MHUHEpaATbl, TOPHBIE TMOPOJIHI,
MOJIE3HBIE UCKOIIAEMbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KITIACC

BemecTBo U XMMHUYECKasl peaKUMs

Ileprnonnueckuit 3akoH. Ileproanueckas cucreMa XUMUYECKUX 3JIEMEHTOB /.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHM CBOWCTB
XUMHYECKUX JJIEMEHTOB TMEPBBIX TPEX TNEPUOJOB, Kalus, KaIbIUd M UX
COCMHEHUN B COOTBETCTBHUU C IIOJOXEHHUEM »JJIEeMEHTOB B llepmoanueckon
CHUCTEME U CTPOCHUEM HX ATOMOB.

CrpoeHure BellecTBa: BHUJIBI XMUMHUYECKOW CBSI3U. THIBI KPUCTAJUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJLUINYECKOU PELIETKU U
BHUJIa XUMHUYECKOU CBS3H.

Knaccudukaiys 1 HOMEHKIaTypa HEOPTraHUYECKUX BEHIECTB. XUMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K Pa3IWYHbIM KjlaccaM HEOPraHHUYECKUX
COEMHEHUN, TEHETUYECKas CBSI3b HEOPraHMYECKUX BEIIECTB.

Knaccudukanuys XuMUYeCKUX peakiuid Mo pa3InuyHbIM MpU3HaAKaM (10 YUCITY
M COCTaBy YYaCTBYIOIIMX B PEAKIMM BEMIECTB, MO TEIIOBOMY 3(dekrty, 1o
U3MEHEHHIO CTETICHEW OKUCIEHUS XUMHUYECKHX JJIEMEHTOB, IO 00paTUMOCTH, IO
Y4acTHIO KaTajlu3aTopa). DK30- U SHAOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUUECKHE
YpaBHEHHS.

[TonsiTue 0 ckopocTH XUMHUYeCKOW peakuuu. [loHsrrne o0 OOpaTHUMBIX U
HEOOpaTUMBIX XMUMHUYECKUX peakiusix. [IoHsATHEe O TOMOT€HHBIX U T€TePOTreHHBIX
peakuusax. [londarue o karanuse. [loHsATHE O XUMUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XUMHUYECKOW PEAKIUU MU TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHSL.

OKHCITUTETbHO-BOCCTAHOBUTEIBHBIE  PEaKlUU,  DJIEKTPOHHBIM  OayaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEILHOM  pPEAKLIMH. CocraBnenue YpaBHEHUI
OKHCJIMTEIbHO-BOCCTAHOBUTEIbHBIX ~ PEAKUUMA C  HCHOJIb30BAHUEM  METOJa
AJICKTPOHHOTO OajaHca.

Teopust INEKTPOIUTHUECKON JUCCOUUALNN. DIEKTPOIUTHI U HEAIEKTPOJIUTBHI.
Katnonbl, annonsl. MexaHu3M AUCCOLMAIMUA BEIIECTB C PA3JUYHBIMU BUIAMU
xuMuuecko cBszu. Crenens gucconuanuu. CUiIbHbIE U C1a0ble SJIEKTPOIUTHI.

Peakiuu nonHoro oomMeHa. Y ClIoBHS MPOTEKAHUS PeaKIil HOHHOTO 0OMeHa,
NOJIHBIE W COKpAILLlEHHBbIE HOHHBIE YypaBHEHUs peakuuid. CBOHCTBA KHUCIOT,
OCHOBAaHMM W coleil B cCBeTe TMpEACTaBICHUH 00 BIEKTPOIUTHYECKOM
nucconunanuu. KauecTBeHHbIE peakiuu Ha MOHBL. [loHATHE O THApPONW3E CONEN.

Xumuueckuit IKcnepumenm:

O03HAKOMJIEHUE C MOJEIISIMU KPUCTAIUIMYECKHX PEHIETOK HEOPraHUYECKUX
BEIIIECTB — METAJUVIOB M HeMeTauioB (rpadura W ajimasza), CIOKHBIX BEIIECTB
(x;mopua HaTpusi), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMUMHYECKOW pEeakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, KCCIEIOBAHUE JIIEKTPOMPOBOTHOCTH



pacTBOPOB BEILECTB, MpOLECCa AUCCOLMALMM KHUCJIOT, WIEJI0Ye U CcoJel
(BO3MOXXHO  HCMOJB30BAHME BHUIEO MaTEpPHUANIOB), IPOBEICHHUE  OIIBITOB,
WUIIOCTPUPYIOUIMX  NPU3HAKU  MPOTEKAHMs  peakuMid HMOHHOTO  OoOMeHa
(oOpazoBaHue oOcajka, BbIJCICHUE Ta3a, O0Opa30BaHUE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropeHue, peakiMu Pa3iIOKEHHs, COSUHEHUS), paCcllO3HABAaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOUIbIO KAYECTBEHHBIX pEaKIMil Ha HWOHBL, peUICHUE
AKCIIEPUMEHTAJIBbHBIX 3a/1ay.

HemeTaJsibl U MX COeIMHEHUS

OO6mast xapaktepuctuka rajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (pusmyeckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOreHOB. XHMHUYECKME CBOMCTBA Ha MHpUMeEpe XJjopa
(B3aMMOJENCTBHE C METAJIaMH, HEMETaJIaMH, IIeJo4aMu). XJIOPOBOIOPOA.
ConsiHast KMCTIOTa, XMMUYECKHME CBOMCTBA, MOJydeHHE, NMpuUMeHeHue. JlelicTBue
XJOpa U XJIOPOBOAOPOJA HA OPraHU3M YEIOBEKA. BaxHeuuine XJIOpUAbl U HUX
HaXOXKJEHUE B IPUPOJE.

Oo6mast xapaktepuctuka snemMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue W (Pu3nuecKue CBOMCTBA
MPOCTHIX BEUIECTB — KUCIOPOJa U Cepbl. AJNIOTPONHBIE MOAU(PUKALNN KUCIOPOAA
U cepbl. XUMUYecKue cBoicTBa cepbl. CepoBOAOPOA, CTpOEHUE, (pU3ndYecKue u
XUMHUYECKHE CBOMCTBA. OKCHIBI Cepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHIOB.
Cepnast kucioTa, (QU3MYECKHME U XUMHUYECKHE CBOMcCTBa (oOmume Kak
MpEeACTaBUTENS Kjacca KHUCIOT U chneuuduyeckue). XHUMHUYECKHE pPEaKIuHu,
JeXallue B OCHOBE MPOMBIIUIEHHOIO CHOco0a MOJy4eHHs CEPHOM KHCIOTBHI.
[Ipumenenue cepHoii KucnoThl. Conu CepHON KUCIOThI, KAYECTBEHHAs! peaKkus Ha
cyib(dar-uon. Haxoxxnenue cepbl U €€ COeIMHEHHM B mpupoje. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIeH cpeAbl COEIUHEHUSIMU cepbl (KHCIIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEeI0TBPALLICHUS.

OOmast xapaktepucTuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHHUSA. A30T, paclpoCTpaHEHUE B MPHUPOJE,
¢bu3nyeckue U XumMrueckue cpoiictBa. KpyroBopot azora B npupojae. AMMHUAK, €ro
(r3nYecKre 1 XUMUYECKHUE CBOMCTBA, MOJy4YeHHE U npuMeHeHne. Colu aMMOHMS,
ux pU3NUEeCKUe U XMMUYECKHEe CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBl aMMOHHMS. A30THasg KHUCIOTa, €€ IMoJydeHue, PU3NYEeCKHe U XUMUYECKHE
cBOicTBa (0OIlIME Kak TMpeACTaBUTENs KJacca KHUCIOT W ClHeuu(pUYecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpaIbHBIX
yAaoOpeHuil. XuMHUYeCcKoe 3arps3HeHNE OKPY KAIOIIeH Cpeibl COeTUHEHUSIMH a30Ta
(KUCIOTHBIE MOXAM, 3arpsi3HEHHE BO3/ayXa, MOYBBI U BoAoéMoB). docdop,
ajuioTponHeie Mojudukanuu Gocdopa, Guznueckue M XUMHUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u pochopHas kucnora, puznueckue 1 XMMUYECKUE CBONCTBA,
nosyuenue. Mcnonb3oBanue pochaToB B KaueCTBE MUHEPATBHBIX YIO0OPEHUIA.



Oo6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJICHUS.  YIJIepoa,  aJUIOTPOIHBIE
Moau(dUKALIUKM, pacpOCTpaHEHUEe B TpUpoae, (U3NYECKHE U XUMHUYECKHUE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npupoje. Okcunibl yriiepoaa, ux
bu3nYecKkue W XUMHUYECKHE CBOWMCTBA, JCHCTBME Ha JKHUBBIC OPTAHU3MBI,
MOJIyYeHHE W TPUMEHEHUE. DKOJIOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHIOM
yriepoaa (IV), rumore3a rino0anbHOrO TOTEIUICHUS KJIUMara, MMapHUKOBBIN
s dekt. YronbHas KUCIOTA U €€ COJIU, UX (PU3NUYECKUE U XUMUUYECKUE CBOWCTBA,
noyiydeHue W mnpuMeHeHne. KauecTBeHHass peaknus Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEIIbCKOM
XO35MICTBE.

[lepBoHauanbHbIe MOHITUSL 00 OPraHUYECKUX BEIIECTBAX KAK O COSAUHEHUSIX
yraepoja (MeTaH, 3TaH, STUJICH, alleTHIICH, dTAaHOJI, TIUIEPUH, YKCYCHAs KUCIIOTA).
[IpupoaHpie HMCTOYHUKUA YIJIEBOJOPOAOB (yrojb, NPUPOAHBIA Ta3, HEDTH),
NPOIYKThl UX mepepaboTku (OE€H3UH), UX POJb B OBITY M IPOMBIIUIEHHOCTH.
[TonsaTHE O OMONIOTUYECKHN BAXKHBIX BEIIECTBAX: KUPaAX, OeNKaxX, YriaeBoJax — U UX
polii B OKM3HM UeJIOBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCTUHEHUN.

Kpemnuii, ero ¢usumyeckue W XHUMHUYECKHE CBONCTBA, TMOJYyYEHUE U
npuMenenue. CoenuHeHus: kpeMHusi B mnpupojge. OOmme mnpencraBieHus 00
okcuae kpemHus (IV) u xpemuueBoit kucinore. CUIUKATHI, UX HMCIIOJIL30BAHUE B
ObITYy, B IIPOMBIIIUICHHOCTH. BakHeline cTpouTenbHble MaTepHallbl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeyne300eToH. [Ipobiembl 0€30MacHOTO HMCIOJIb30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B MOBCETHEBHOM JKU3HHU.

Xumuueckuit IKcnepumenm:

U3y4eHue 0Opa3lloB HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJSHOMN KHCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOJIO/IEHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKAIMNUE (PU3NUECKHE W XUMHUYECKHE CBOMCTBA
raJlor€HOB M WX COEAUHEHUM (BO3MOYKHO HCMOJb30BAHUE BUIECOMATEPUATIOB),
O3HAKOMJIEHME C O0Opa3liaMu XJIOPUAOB (TaJOre€HUIOB), O3HAKOMIICHHE C
oOpasmaMu  ceppl MU €€  cOoeAUMHEHUSIMU  (BO3MOXXHO  HCIIOJIb30BaHHE
BHJIEOMATEPUAIIOB), HAOJIOAEHUE Mpolecca OOyIIIMBAaHUS caxapa Moj JACHCTBHEM
KOHUECHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, MW3y4YEHUE XUMHUUYECKHX CBOWCTB
pa30aBiIeHHOIN CEPHON KUCIOTHI, MPOBEJCHNUE KAaUeCTBEHHON PEaKlMK Ha CyIb(dat-
MOH W HaOJIOJeHUEe NpHU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3NYECKUMHU
cBoiicTBaMu a3ora, (ochopa MU HUX COECIAUHEHHH (BO3MOYKHO MCIOJIb30BAHKE
BUJIEOMATEPHATIOB), 00pa3iaMu a30THBIX U (HOChHOPHBIX YAO0OpEHUH, MOTyUYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YyYEHHE CBOICTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHUS M (ochaT-uOH M U3YUYCHHE NPHU3HAKOB
UX IPOTEKAHHUs, B3AMMOIEVICTBAE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIBIO
(BO3MOKHO  HCHOJIb30BAaHHE  BHJIEOMATEPHUANIOB), U3yuYeHHE  MoJjeiei



KPUCTAIINYECKUX pemeéToK anMasza, Tpadura, ¢yuiepeHa, O3HAKOMIICHHE C
IPOIIECCOM  aJCOPOIIMM PACTBOPEHHBIX BEIIECTB AKTHBHPOBAHHBIM YIVIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydeHHEe, COOMpaHue, pacrlo3HaBaHUE U U3YyUYEHUE
CBOMCTB YIJIEKUCIIOTO Ta3a, MPOBEJEHUE KAYeCTBEHHBIX peaKIUid Ha KapOoOHAT U
CWINKAT-UOHbl W H3YYCHUE TMPU3HAKOB HX NPOTECKAHUSA, O3HAKOMJICHHE C
NPOAYKIMEN CUJIMKATHOW MPOMBIIUICHHOCTH, PEUICHUE HKCIEPUMEHTAIbHBIX
3aj7a4 1o TeMe «BaxkHelne HeMeTaJuIbl U UX COCTUHCHUS.

MeTaJiibl 1 UX COeAMHEHUS]

OO6mIas XxapakTepUCTUKa XMMUYSCKUX 3JIEMEHTOB — METaJIOB HA OCHOBaHUU
ux mnoynoxeHuss B llepumomuueckor cucreme xumuuyeckux osiemeHtoB [l U.
MengeneeBa u crpoeHus aToMoB. CTpoeHue MeTtaiuioB. Mertajuindeckasi CBsI3b U
METAIMYECKAsT ~ KPUCTAUIMYECKass  PEIIETKA.  ODJIEKTPOXUMUYECKUH  pAX
HarpspkeHU MeTauioB. Ou3ndyeckue U XMMUYECKHE CBOMCTBA MeTauioB. O0miue
criocoObl ToyueHusi MeTauioB. IloHATHE O KOPpPO3WHM METaJIOB, OCHOBHBIC
crocoObl 3amuThl WX OT Koppo3uu. CrjaBbl (CTallb, YyTyH, JIOPATIOMHHUH,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounble MeTaiuibl: MoyiokeHHe B [leproandeckol CUCTEME XMMHYECKHUX
sanemeHToB JI. M. MenaeneeBa, CTpO€HHE UX aTOMOB, HAXOXJICHHUE B MPUPOJIE.
dusnyeckue U XMMHUYECKUEe CBOMCTBA (Ha mpumepe HaTpusa U Kaius). OKCUabl U
TUAPOKCUABI HATpud MW Kanus. [IpuMeHeHue MIeNOYHBIX METaUIOB W HX
COCIUHECHUM.

[[le1ouyHO3EeMENbHBIE META/UIbl MarHuid M KaJblMi: TMOJIOKCHHUE B
[lepuognueckon cucreMe xumuueckux 3neMeHToB [[. M. MenneneeBa, ctpoeHue
WX aTOMOB, HaX0XJAEHUE B Npupoe. PU3ndecKkue 1 XMMHYECKHE CBOMCTBA MarHus
U Kanplus. BaxkHeilmue coeauHeHHWs Kaibliusd (OKCHA, THAPOKCUI, COJIN).
JKEcTKOCTh BOJBI M CLIOCOOKI €€ YCTpaHEHUS.

AJIOMUHUN: NI0JIO)KEeHUE B [lepnoanueckoi cuCTEME XUMUYECKUX AJIEMEHTOB
. 1. MenneneeBa, CTpoeHUE aroma, HaxOXxaeHue B mnpuponae. dusmyeckue u
XUMHUYECKHE CBOMCTBA aFOMHHMSA. AM(OTEpHBIE CBOWCTBA OKCHJIA U THAPOKCHIA
ATFIOMHUHHUS.

Kenezo: monoxenue B [lepnoandyeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB /.
N. MeHnneneeBa, CTpoeHHE aToMa, HaxoxiacHue B Ipupoae. dusnueckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUAbl, THAPOKCUIBI U conu xkene3a (I11) u xenesa
(IIT), mx cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C o0pa3llaMid METAJIOB U CIUIABOB, HUX (DU3UUYECKUMU
CBOMCTBaMH, H3y4Y€HHE  pE3yJbTAaTOB KOPPO3UH  METAIIOB  (BO3MOKHO
UCITOJIb30BaHUE BHJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJEHUCTBHUS OKCHJA
KaJIbIIUSl W HATpus C BOJOM (BO3MOXXHO HCIIOJIb30BaHUE BHUIEOMATEPUAIIOB),
WCCIIEIOBAHUE CBOMCTB KXECTKOM BOJIBI, TPOLECCA TOPEHHUS KEJNE3a B KUCIOPOJE
(BOBMOXHO  MCIIOJIL30BAHME  BHUJCOMATEPHATIOB), MPU3HAKOB  MPOTEKAHUS



KaueCTBEHHBIX PEAKIMA HAa MOHBI: MarHus, KajblUs, aJlOMUHUA, [IMHKA, JKelie3a
(IT1) u xxene3za (I11), meau (II), HabmromeHNE M ONMKMCaHUE TPOLIECCOB OKPAITHMBAHMUS
IJJaMEHU HWOHAMHM HaTpusl, Kaidus M Kajdblus (BO3MOXHO MCIOJb30BaHHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBAaHNE aM(POTEPHBIX CBOMCTB TMAPOKCHIA ATFOMHHUS
Y TUJAPOKCHUJIA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 10 TeMe «BaxkHeiine
METaJUIbl U UX COEAUHEHUSD.

XuMHA M OKPYKAIOIIAA cpela

BemecTtBa m marepuansl B IOBCEIHEBHOM >XM3HM 4YenoBeka. besomacHoe
MCITOJIb30BAaHUE BEIIECTB M XMMHUYECKUX peakinuii B ObiTy. [lepBas momomp mpu
XUMHYECKUX 0KOraxX U OTPaBIICHUSIX.

XVMMHUYECKOEe 3arpsi3HEHHE OKpY>Karollel cpennl (MpeaesibHas IOIYyCTUMAs
KOHIIeHTpalus Bemiects, nainee — [1JIK). Pons XxumMuu B pelieHUn 3KOJI0TUYECKUX
mpo0Iem.

Xumuueckuit IKCnepumenm:

u3yyeHue oOpaslloB MaTepuajoB (CTEKJIO, CIUIaBbl METAJIOB, MOJUMEPHBIE
MaTepHuabl).

Mexcnpeomemmoie ceéazu

Peanuzanus MeXNpeIMETHBIX CBSI3€d MpU U3YYEHHM XUMHH B 9 Kiacce
OCYUIECTBJISIETCS. 4Yepe3 UCIOJIb30BAaHUE Kak OOIIMX €eCTeCTBEHHO-HAYYHbIX
MOHSATUM, TaK W MOHATHUM, SIBISIOMINXCS CUCTEMHBIMH JJIS OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01mMe ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAY4YHBIM (DakT, TUIoTe3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIacCUPUKalUsg, MEePUOJUYHOCTb, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJENb, SBJICHUE, NAaPHUKOBBII
a3 eKT, TEXHOIOTHS, MAaTCPHAIBI.

®u3uka: MaTepus, aToM, D3JIEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIHI,
M30TOMbI, PATUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUYECKUU 3apsiji, MPOBOJHHKH,
MOJIYIPOBOJHUKH, JHUAJEKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAININYECKAS
pemérka, CIUiaBbl, (PU3NYECKUE BEIUYMHBI, CAMHUIIBI U3MEPEHHUs, KOCMUYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, CONHIIE.

buonorusi: ¢orocuHTes, nbIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yAOOpEeHUS, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaTbl, TOPHBIE MOPOJIBI,
M0JIE3HBIE HCKOIAEMbIE, TOILTMBO, BOJHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUA HPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI



JInyHOCTHBIE PE3ylbTAaThl OCBOEHHSI MPOTPAMMbl OCHOBHOTO OOIIEro
o0pa3oBaHUsI JOCTUTAIOTCS B XOJie OOyYEeHHMs] XUMUU B €IUHCTBE y4eOHOH H
BOCHUTATENILHOMN AESATEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUNCKUMHU
COLMOKYJIbTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSMH, MPHUHSATHIMA B
oOIecTBe MpaBWJIaMd WU HOPMaMHU TMOBEJEHUS M CIOCOOCTBYIOT IpoIleccam
CaMOTMO3HAaHUs, CAMOPA3BUTHUS U COLIMATIU3AIMHN 00yYarOIIUXCS.

JIugyHOCTHBIE ~ pe3yibTaThl  OTpPakalOT  TOTOBHOCTH  OOyYarommXxcs
PYKOBOJCTBOBATbCSI CHUCTEMOM TIO3WTHBHBIX LEHHOCTHBIX OpPHUEHTAMH U
pacIIMpEHUE OIbITA IESITEIPHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOTO BOCIIMTAHMS:

LIEHHOCTHOT'O OTHOIIIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
W HAy4YHOMY HACJIECAWI0, NMOHWMAaHWs 3HAYEHUS XUMHYECKOM HAyKH B KHA3HU
COBPEMEHHOT0 OOIIEeCTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HHGOpMAIHEH O
NEPEAOBBIX JOCTHUKEHUAX W OTKPBITHUSX MHUPOBOM M OTEYECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

MPEACTABICHUSI O COLUMAIbHBIX HOPMax U MOpaBUIaX MEKINYHOCTHBIX
OTHOUIIEHUHN B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBATENbCKOM,  TBOPYECKOM M JAPYrHMX  BHJAX
NESATeNIbHOCTU, TOTOBHOCTHM K Pa3HOOOpa3HON COBMECTHOM MAESTEIBbHOCTH MpHU
BBITIOJIHEHUH YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMOJHEHUHW XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3AMMOIIOHUMAHHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ HITOM Y4YEOHOW [eATeIbHOCTH, TOTOBHOCTH
OLICHHBAaTh CBOE TMIOBEJECHHE W TOCTYIIKM CBOMX TOBApUIICH C MO3ULUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YYETOM OCO3HAHUS NTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHPOBO33PEHUYECKHE TPEJICTABICHUSI O BEUIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH W COCTABISIOLIUE
OCHOBY JIJI1 TTIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS NIPHUPOJbI, B3aUMOCBS3AX YEJIOBEKA C
NPUPOJHOM CPENOU, O POJIM XMMHUU B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

[M03HABATEIbHBICE MOTHUBBI, HANIPABIICHHBIE HA MOJYYEHHE HOBBIX 3HAHUN IO
XUMHH, HEOOXOIHMMBIC IJII OOBSCHEHHMS HAOII0JaeMBIX IIPOIIECCOB U SIBJICHHH,
MO03HABATENbHOM, WHMOOPMAIMOHHOW M YHTATEIbCKOW KYJIbTYPhl, B TOM 4YHUCIE
HaBBIKOB CaMOCTOSITEJIbHOM paboThl € Y4Y€OHBIMH TEKCTaMM, CIPABOYHOMU
JTUTEpPaTypoOr, JAOCTYNMHBIMM TEXHUYECKUMU CPEACTBAMH HH(POPMAIMOHHBIX
TEXHOJIOTUH;

MHTEpPEC K OOYYEHHUIO M TO3HAHMIO, JIF0OO3HATENHbHOCTh, TOTOBHOCTh W
CIIOCOOHOCTh K  CaMOOOpa30BaHUIO, TMPOEKTHOW M  HCCIEI0BaTEIbCKOM
NESATeNIbHOCTU, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHSI OOy4YeHUS B
JIaJbHEUIIIEM;



4) popMupoBaHus KYJbTYPbI 310POBbS:

OCO3HAHHUE IIEHHOCTH W3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pOBbIO, YCTAaHOBKHM Ha 3J0pOBBIM 00pa3 >KM3HU, OCO3HAHME IOCJIEACTBUI U
HEIPUATUE BPEIHBIX MPUBBIYEK (YHOTPEOICHHS aIKOT 01, HAPKOTUKOB, KypEeHUs),
HEOOXOJUMOCTH  COOJIIOJIEHUS] TpaBWJl O€30MaCHOCTH TMpU  OOpalleHHH C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEaIbHON KU3HU;

5) Tpy10BOI0 BOCIIMTAHMS:

MHTEpEC K MPAKTUUYECKOMY M3yYEHHUIO Tpodeccuil U Tpya pa3aIuyHoro poja,
YBOKECHUE K TPYyAy M pe3yibTaTaM TPYAOBOM ACATEIBHOCTH, B TOM 4YMCIE Ha
OCHOBE IMPUMEHEHHUS TMPEJAMETHBIX 3HAHUW TI0 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHJUBUYyaIbHON TPAEKTOPUU MPOAOHKEHUS] 00pa30BaHus C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCIeHON Mpo]ecCHoHaIbHON eITeIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCA B MPOPECCUOHAIBHON CPEJIE;

6) 3K0JI0TNYeCKOr0 BOCIIMTAHMS:

HKOJIOTMYECKU LEJIECO00pa3HOE OTHOIICHHE K NPHUPOAE KaK HCTOYHHKY
KU3HH Ha 3emile, OCHOBE €€ CYyIECTBOBAHMS, IOHUMAaHUE LIEHHOCTH 30POBOr0 U
O6e3omacHOro o0pas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
($u3MYEeCKOMY M TICUXMYECKOMY 3J0POBbIO, OCO3HAHHE LEHHOCTH COOJIIOIECHUS
npaBui 0€30MaCHOTO MOBEAEHUS ITPU padOTe C BEIIECTBAMHU, a TAK)KE B CUTYyalUsX,
YIPOXKAOIIMX 340POBBIO U )KU3HMU JIIOACH;

CIIOCOOHOCTH NMPUMEHATHh 3HAHUS, TMOJydyaeMble NMPU M3yUYEHUU XUMUH, IS
peLIeHUs 3a/1a4, CBA3aHHBIX C OKPY’KAIOILLEW IPUPOJIHOU CPEIOH, ISl ITOBBILLICHUS
YPOBHSI  3KOJOTMYECKOM  KyJNbTYpbl, OCO3HaHUS TIJ00aJbHOTO  Xapakrepa
HKOJIOTUYECKUX MpOoOJIeM M MyTed MX peHIeHHs] MOCPEACTBOM METOAOB XHMUHU,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaTbCSI UM B MO3HABATEIBHOM,
KOMMYHUKAaTUBHOMN U COLMAJIBHOW MPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeaMETHBIX pE3yJbTAaTOB BBIACIAIOT 3HAYMMBIE IS
dbopMHpOBaHUS MHUPOBO33PEHHUS OOIIEHAYyYHbIE TMOHATUS (3aKOH, TEOopHs,
MPUHIMI, TUIIOTE3a, (HaKT, CUCTEMA, MPOLIECC, IKCIEPUMEHT U JPYroe.), KOTOphIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YYEOHBIX NpPEIMETax M MO3BOJISIIOT Ha
OCHOBE 3HaHUI M3 3TUX MpeAMETOB (OPMHUPOBATH MPEJCTABICHUE O LIEIOCTHOM
HAy4YHOW KapTHHE MHUpA, U YHUBEpCAIbHbIC yueOHbIE NeHCTBUA (TT03HABATEIbHBIE,
KOMMYHUKATHUBHBIE, DPETYJSITUBHBIE), KOTOpbIE 0OECneunBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHHUIO M OCYLIECTBICHHUIO y4eOHOMN
NEATEIIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3zoBble Jornyeckue AeiicTBUA:

YMEHHSI HCIOJIb30BaTh NPHUEMBI JOTWYECKOTO MBIIIIEHUS IPU OCBOCHHUH
3HAHUM: PACKPBIBATH CMBICI XMUMHUYECKHX MHOHSTUN (BBIIEIATh UX XapaKTEpPHBIE



NPU3HAKU, YCTAHABIMBATh B3aUMOCBS3b C JAPYTUMHU IMOHSATHUSIMH), HCIOIb30BaTh
HOHATHUSA 17151 OOBACHEHUS OTACIBHBIX (PAKTOB U ABJICHUH, BEIOUpPATh OCHOBAHUS U
KpUTEpPUHU ISl KIACCU(PUKALMU XUMHUYECKUX BEIIECTB M XUMHUYECKHX pPEAKIUH,
YCTaHABIMBATh MPUYMHHO-CJIEACTBEHHBIE CBSI3M MEXIYy OOBEKTaMU HU3Yy4YEeHUS,
CTPOUTDH JIOTUYECKUE pacCyk IeHUs (MHAYKTUBHbIE, A€TyKTUBHBIC, [0 aHAJIOTUN),
JIeN1aTh BBIBOJIBI U 3aKJIFOUEHUS;

yMEHUE TMPUMEHSTh B IIpollecCe TMNO3HAHUA TOHATHS (NpPEeAMETHBIE U
MeTaIpeIMETHBIE), CHMBOJINYECKUE (3HAKOBBIE) MOJIEIH, UCIIOJIb3YyEMbIE B XUMUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMHH MOJEIbHBIE MPEICTaBICHUS —
XUMHMUYECKUH 3HaK (CUMBOJI 3JIEMEHTa), XUMHUecKas (opMysia U YypaBHEHHE
XUMHUYECKON peakIuy — MpHU PelIeHuHd y4eOHO-TI03HABATEIbHBIX 3a/1ay, C YYETOM
ATUX MOJEIBHBIX MNPEICTABICHUN BBIABIATh U XapaKTEPU30BaTh CYLIECTBEHHBIE
NPU3HAKU U3YYaeMbIX OOBEKTOB — XUMUYECKHX BEIIECTB U XMMHUECKUX PEaKIui,
BBISIBJIATH ~ OOIME  3aKOHOMEPHOCTH, IPUYMHHO-CIEACTBEHHbIE CBS3M U
MPOTUBOPEYHS B U3yUaeMbIX IIPOLIECCAX U SIBJICHUSX.

Ba3oBble uccienoBarenbcKme 1eiiCTBUS:

YMEHHUE HCIIOIb30BaTh MOCTABJICHHBIE BOIPOCHI B KayeCTBE HHCTPYMEHTA
NO3HAHMS, a TaKXKEe B KaueCTBE OCHOBBI JUIsl (POPMHPOBAHUS THUIIOTE3Bl I1O
MPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKJICHUN;

NpUOOPETEHUE ONbITa IO I[UIAHWUPOBAHUIO, OPraHU3alMH U IPOBEICHUIO
YUYEHHYECKUX OSKCIEpPUMEHTOB, YMEHHE HaOIoJaTh 3a XOJOM IIpoliecca,
CaMOCTOSITENIbHO IPOTHO3UPOBATh €r0 pe3yJbTaT, (OpMyJIHPOBATH 00OOIIEHUS U
BBIBOJIbI 110 PE3YyJIbTaTaM MPOBEAEHHOIO OMbITA, UCCIEOBAHUS, COCTABIATh OTUET
0 MpOJIENIaHHOM padoTe.

Pabora ¢ ungopmaunmeii:

yMEHHUE BBIOUpaTh, aHAJIW3UPOBATb W MHTEPIPETUPOBATH HHPOPMALUIO
pPa3IUYHBIX BUJOB U (GOPM MPEACTABICHUS, MOJYy4YaeMyl0 U3 Pa3HbIX MCTOUYHUKOB
(HayyHO-TIONyJIIpHAs JUTEpaTypa XUMHUYECKOIO COJEpX aHUs, CIPABOYHBIE
nocobust, pecypcbl VHTepHeTa), KPUTUYECKHM OLIEHUBATh MPOTHUBOPEUYUBYIO U
HEI0CTOBEPHYIO HHPOPMALHIO;

YMEHUE MPUMEHATh Pa3IudyHble METOAbl U 3alpOChl MPU MOUCKE U OTOOpE
MH(pOpPMAMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX [Js1 BBIIOJIHEHUS
y4eOHBIX U MO3HABATENbHBIX 33/a4 ONpPE/EIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
o0nacTi UCHOJB30BaHUS  HMHPOPMAIIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOT'O MCIOJIb30BAHUS PA3IMYHBIX IOUCKOBBIX CHCTEM,
CaMOCTOATENLHO BBIOMPATh ONTUMAIbHYIO (POPMY MpeACTaBIECHHS HH(POpMALUU U
WUTIOCTPUPOBATh peIIaeMble 3a/aydl HECJIOXHBIMU CXEMaMH, JHharpaMMaMi,
IpyruMu popMamu rpaduKu U ©X KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh M AaHAJIM3UPOBATh B Mpolecce ydyeOHOH H
MCCJIEI0BATENBCKOW EATENbHOCTH MH(MOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,



CEJIbCKOI0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYKAKOLIEH MPUPOIHOU
CpEIbl.

KoMMyHUKATHBHBIE YHUBEPCAJIbHbIE y4eOHbIE 1eCTBUSA:

YMEHHMS 3aJilaBaTh BOINPOCHI (B XOJie Juaiora W (WJIM) JIUCKYCCHUHU) TIO
CyHmIeCTBY  OOCYy)KJaeMOM  TeMmbl, (OpPMYJIHUPOBATH CBOH  IPEIOKCHHS
OTHOCHUTEIIBHO BBIMIOJIHEHUS MPEJI0KEHHOM 3a/1a4H;

YMEHUS  MPEACTABISITH  MOJYYEHHbIE  pE3yJbTaThl  I[MO3HABATEIbHOU
NEATENIBHOCTH B YCTHBIX M TNHUCBMEHHBIX TEKCTaX; [I€JIaTh MPE3CHTALUIO
PEe3YJIbTATOB BBHIMIOJTHEHUS XMMHYECKOTO0 JKCIEpPUMEHTa (J1abopaTOPHOIO OIBITA,
J1a00paTOpHOI PabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yYE€OHOTO MPOEKTA);

yMEHHMsI y4eOHOro COTPYJHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEIbHOW W MCCIEAOBATENBCKOM  JEATENBHOCTH  IPU  PEIICHUH
BO3HHUKAIONIUX IPOOJIeM Ha OCHOBE y4yé€Ta OOIMX HHTEPECOB M COTJIACOBAHMS
no3unil (00Cy X aeHUsI, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBbD», KOOPIUHAIIHS
COBMECTHBIX JICMCTBHUM, OIPEACICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryasiTuBHbBIE YHHMBEpPCAJbHbIE yUeOHbIE 1eHCTBUS:

YMEHUE CAMOCTOSITEIIBHO OMNPEACHATh LEJIU JEATECIbHOCTH, IUIAHUPOBAThH,
OCYILIECTBIISITh, KOHTPOJUPOBATh U MPU HEOOXOJAMMOCTH KOPPEKTHUPOBATH CBOIO
JesTENbHOCTh, BEIOMpPATh Hanbosiee 3(h(PeKTUBHBIE CIIOCOOBI PEIICHHS YUEOHBIX U
MO3HABATEIBHBIX 3a7a4, CaMOCTOSATEJILHO COCTAaBJISITh WA KOPPEKTUPOBATH
MPEJIOKECHHBIM  AJITOPUTM  JICUCTBUUA TIPU  BBINIOJHEHUM 3aJaHUA C YYETOM
MOJTyYEHUs] HOBBIX 3HaHUM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBaX U PEaKIIUsX,
OLICHUBATh COOTBETCTBHUE IOJYYEHHOTO pE3yJIbTaTa 3asBICHHOM LEIU, YMEHUE
HCTIOJIb30BAaTh U aHAJIM3UPOBATH KOHTEKCTHI, IPE/JIaracMbl€ B YCIIOBUH 3aIAHUN.

NPEAMETHBIE PE3YJIBTATHI

B cocrtaBe mnpeaMeTHBIX pPeE3yJIbTAaTOB IO OCBOCHHUIO 0053aTEIHLHOTO
COJIEp>)KaHMsl, YCTAHOBJIEHHOIO JIaHHOM (QeaepabHOM paboueil Mporpammoi,
BBIJICJISIIOT: OCBOCHHBIE OOYUYarOIIUMHUCS Hay4YHBbIC 3HAHHS, YMEHHS M CIOCOOBI
NercTBUM, crenudpuyeckue I8 NPeIMETHOM o00ylacT  «XUMHS», BHUJIbI
NEATEIBHOCTY MO  TOJYYEHUIO HOBOTO  3HAHUs, €ro HWHTEpIpETaluH,
peoOpa30BaHUIO U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHsIX.

K xoHIy o0ydeHus B 8 Kj1acce nmpeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpakaTh CHOOPMUPOBAHHOCTD Y 00YUAIOIIMXCSl YMEHUM:

*  pacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX MOHATUH: aTOM, MOJIEKYJa,
XUMHYECKUN 3JIEMEHT, IMPOCTOE BEIIECTBO, CIO0KHOE BEMIECTBO, CMECH
(oHOpPOJIHAs M HEOJHOPOAHAs), BAJCHTHOCTh, OTHOCUTEJIbHASI aTOMHAas U
MOJIEKYJISIpHAsi Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSpHas Macca,
MaccoBasi JI0JIsl XUMHUUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJ], KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTETIEHb
OKHCIICHHS, XHUMHYECKasl peakius, KiIacCHuPUKamus peakiuii: peaKiuu



COCIMHEHUS, PEAKIMU Pa3J0KEHUs, PEAKIUU 3aMENICHUs, PEaKIuu
oOMEHa, 3K30- U SHIOTEPMUUYECKHUE PEaKIIUU, TETUIOBOM (PGEKT peakiuu,
SIpO aToMa, JJEKTPOHHBIM CJIOW aToMma, aTOMHash OpOuTallb, PAAUYC
aToMa, XMMHUYECKasl CBS3b, MOJISIPHAS W HEMOJSpHas KOBAJEHTHAs CBS3b,
HMOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAacTBOpP, MAaccoBas JI0Js BEIECTBA
(mporieHTHAs! KOHIIEHTpAIs) B pacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHM U
MPUMEHSITh 3TU OHSATHUS MPU OMKMCAHUM BEILECTB U X MPEBPAILICHUI;
UCIIOJIb30BAaTh XUMUYECKYI0O CHMBOJIMKY JUII COCTaBlICHUS (HOpMYyI
BEILECTB U YPABHEHUN XUMUUYECKUX PEAKLINIA;

ONPENENITh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEJIMHEHMSIX,
CTENEHb  OKUCJEHUS  3JIEMEHTOB B  OMHApHBIX  COEJIMHEHMSIX,
IIPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy COEOUHEHUH IO
dbopmynam, BHJ XUMHUYECKOM CBsi3M (KOBaJeHTHasT M MOHHAasA) B
HEOPTraHUYECKUX COEIMHEHUSX;

packpeiBath cmbicn [lepuommueckoro 3akona JI. W. Menaeneesa:
JEMOHCTPUPOBATh IOHUMAHUE MEPUOJUYECKON 3aBUCHMOCTH CBOMCTB
XUMUYECKUX JJIEMEHTOB OT UX MOJO0XKeHUs B llepmoanueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YY€HUs, 3aKOHa ABOrajpo;

ONMKCHIBATh M XapakTepu3oBaTh Tabmuunyio ¢dopmy [lepuonnueckon
CUCTEMbl XHMMHMUYECKHUX OJJIEMEHTOB: pa3iau4aTh IMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobouynas noarpynna (b-rpynmna)», mMansie u
OoJbIIME TEPHOJBI, COOTHOCHUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabmuie «llepmomuueckass cucTteMa XuMHYeckux diemeHToB J[. U.
MeHneneeBay ¢ UHCIOBBIMH XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sfapa, oOlee Yuciao 3JIeKTPOHOB
U pacMpeeeHNe UX N0 3JEKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA,
XUMUYECKUE peakluu (MO YUCIy M COCTaBY YYacTBYIOLIMX B PEAKIUU
BEILECTB, N0 TEIIOBOMY 3D PeKTy);

XapakTepru3oBaTh (OMHUCHIBATh) OOIIME XUMHUYECKHE CBOMICTBA BEIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIas OMUCAHUE TPUMEPAMH MOJEKYIISIPHBIX
YPaBHEHHI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINIA;

MPOTHO3UPOBATh CBOWCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUYE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTU MPOTEKAHUS XUMHUYECKUX MPEBPALIECHUN B
Pa3JIMYHBIX YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO  MAaccChl
BEILIECTB, MAaCCOBYIO JIOJI0 XHUMHUYECKOro 3JeMeHTa 1o (opmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
[0 YPaBHEHUIO XUMUYECKOU PEaKIuu;



MPUMEHSTH OCHOBHBIE OIEPAIlMU MBICIUTEIBHON JeATEIbHOCTH — aHaJu3
U CUHTE3, CpaBHEHHE, 0000IIEeHHE, CHCTeMATH3aIuio, KIIacCU(PUKAIIUIO,
BBISIBJICHUE TPUYMHHO-CJICJICTBCHHBIX CBS3€H — JJII WM3Y4YEHUS CBOWCTB
BEIIECTB M XWMHYECKHX pPEaKIHi, €CTECTBEHHO-HAYYHBIC METObI
MO3HAHUA — HAONIONCHWE, W3MEpPEHUEe, MOJCIUPOBAHUE, SKCICPUMEHT
(peaJIbHBIA U MBICIICHHBIN);

CJIEIOBaTh  IPABWJIAM  TOJb30BAHUS  XHMHUYECKOM  IOCYAOM W
1a0opaToOpHbIM  00OpYyJIOBaHMEM, a TakKe IpaBWjiaM oOOpalleHusl ¢
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB O TMOJIYYEHUI0O U COOMpPaHUIO
razoo0pa3HbIX BEHIECTB (BOJOPOJAa M KHUCIOPOJa), HPUTOTOBICHUIO
pPacTBOPOB C OMPEACTEHHON MacCOBOM JOJIEM PACTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh W TPOBOAUTH  XMUMHYECKHE  DKCIIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIOT C MMOMOIIBIO UHIUKATOPOB
(;rakmyc, dheHondTanenH, METUIOPAHXK U JPYTHUe).

K xoHiy 00ydenus B 9 kjiacce rnpeMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKUX TMOHSITHUU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, HMOH, KaTUOH, aHWOH, IPOCTOE BEIIECTBO,
CI0>KHOE BENIIECTBO, BAJEHTHOCTb, AJEKTPOOTPUIATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl PEaKIusl, XUMUIECKasi CBS3b, TETIOBON d(PeKT
peakuud, MOJb, MOJISpHBIH  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HE3JICKTPOJIUTHI, SJICKTPOJIUTUYECKAS IUCCOLMALIMS, PEAKIMU HOHHOIO
oOMeHa, KaTaJiu3aTop, XHUMHUYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMBbIE PEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEaKITNH,
OKUCIIUTENIb,  BOCCTAHOBUTENb, OKHUCJIEHWE U  BOCCTAHOBJICHHE,
ajuioTponusi, aMm(GpOTEpHOCTh, XMUMHUUECKasl CBsI3b (KOBaJICHTHAsi, UOHHAas,
METAJIMYECKasi), KpUCTAIIMYECKass pemeTka, KOpPpOo3usi METalioB,
CIUIaBbl, CKOPOCTh XHMHWYECKOM pPEaKUHUH, NPEAEIbHO JIOIyCTUMAas
koHueHntpanus [TJIK BemiecTna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XHMHUYECKHX TIOHATHH U
MIPUMEHATH ITU MOHATHUS MPHU OMIMCAHUU BEIIECTB U UX NPEBPAILICHUN;
UCIIOJIb30BaTh XUMUYECKYI0O CHUMBOJIMKY JUII COCTaBIeHUS (HOpMYyI
BEILECTB U YPABHEHUN XUMUUYECKUX PEAKLINIA;

ONPEAEHATh BAICHTHOCTh U CTENEHb OKUCIECHUSI XUMHYECKUX 3JIEMEHTOB B
COCOMHEHUSAX PA3JIMYHOTO COCTaBa, IPUHAMICKHOCTh BEIIECTB K
OTpeNeNEHHOMY KJIacCy COEIWHEHUH 1o ¢opMysaMm, BHI XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, HOHHAs, METANIMYeCKas) B HEOPraHUYECKHX
COCIMHEHUSX, 3apsi]i MOHA 10 XUMHYECKON (opmyJsie, XapakTep Cpeibl B
BOJIHBIX PAacTBOPax HEOPraHUYECKUX COCAMHEHUM, THUI KPUCTATUTMYECKOU
PELIETKA KOHKPETHOTO BELIECTBA;



packpbiBaTh cMbIci [lepuomnueckoro 3akona J[. M. MennpeneeBa wu
JEMOHCTPUPOBATh €ro TMOHUMAaHHUE: OMNHCHIBATH M XapaKTepU30BaTh
Tabauynyo (opmy Ilepuoanmdeckoit CUCTEMbl XHMHUYECKUX JJIEMEHTOB:
paznuyaTh MOHATUSA «rjaBHasg noarpynmna (A-rpynma)» u «noOodHas
noarpynmna (b-rpymma)», Mameie u OoJyibllIM€ TEPHOJBI, COOTHOCHUTH
0003HauYeHHUsl, KOTOpbIE HMEIOTCS B TEPUOJUYECKON TadiuIie, ¢
YUCJIOBBIMU  XAPAaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHYECKHUX
AJIEMEHTOB (COCTaB W 3aps] sAnapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpeneneHue WX T0 DJIEKTPOHHBIM CIOSIM), OOBSICHATH O0OIIHe
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUU B
npejenax MaJiblX MEPUOJIOB U TJIaBHBIX MOJATPYIMH C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPTaHWYECKUE BEIIECTBA,
XUMHUYECKHE Peakuu (M0 YUCIY W COCTaBy YYACTBYIOIIMX B PEaKIUU
BEILIECTB, MO TEIJIOBOMY 3G (DEKTy, MO0 U3MEHEHHUIO CTEIeHEW OKHUCIICHUS
XUMHYECKHX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIME W CHENMUPUUECKHE XUMUYECKUE
CBOMCTBAa NPOCTHIX M CIOXHBIX BEHIECTB, MOJATBEPXKAasi OIMUCAHUE
MpuUMepaMi MOJICKYJISIPHBIX M HOHHBIX YPAaBHEHUW COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIIUM;

COCTaBIISAITb YPABHEHUSI BJIEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
IeJI0YEH U COJICH, TMOJTHBIE U COKPAIIEHHbBIE YPaBHEHUS PEaKIMii HOHHOTO
oOMeHa, ypaBHEHMsI peakluil, TOATBEPKAAIOIIUX CYIIECTBOBAHUE
T€HETUYECKOU CBSI3M MEXy BEIIECTBAMH PA3IUYHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIui
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHca 3THX PeaKlui;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TMpPEBpalleHUd B PpPa3IUUHBIX
YCIOBUSIX;

BBIUUCIISATh OTHOCUTEIBHYIO MOJIEKYJSIDHYI0O M MOJSIPHYIO MaccChl
BEILIECTB, MAaCCOBYIO JIOJI0 XHUMHUYECKOro 3JeMeHTa 1o (opmyie
COEIMHEHN S, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU pEaKInu;

coONoaTh  MpaBUjia  TOJIb30BAHUS ~ XMMHUYECKOW  TMOCyJA0OM U
7a0opaTopHbIM  O00OpYyJIOBaHMEM, a TaKXe ImpaBujia oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKIMSMU 10 BBINOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OIBITOB TIO0 TMOJYYEHUI0O U COOMpPaHUIO
ra3oo0pa3HbIX BEIIEeCTB (AMMHAKa U YTJIEKUCIIOTO rasa);

MPOBOAUTL  PEaKIuy, TIOJTBEPXKJIAIOIIME  KAYECTBEHHBIM  COCTaB
Pa3JIMYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOPHUI-, OPOMU-,
nonun-, kKapOonat-, ¢ocdar-, cwimMkar-, cyiabhar-, TUIPOKCUI-HOHBI,



TEMATHUYECKOE IINTAHUPOBAHUE

KaTHOHbBI aMMOHHA M HOHBI M3YYCHHBIX MCTAJLIOB, IIPHUCYTCTBYIOIIHC B
BOJHBIX paCTBOPAaX HCOPTAaHNYCCKUX BCHICCTB,

U CHHTE3,

CPaBHEHHE,

0000menue,

IMPUMCHATH OCHOBHELIC OIICpaluu MBICIUTEIbHOMN ACATCIBHOCTHU — aHaJIN3
CHUCTCEMATHU3allHuIO,

BBISIBJICHUC

IMPUYINHHO-CIICACTBCHHBIX CBSI3EU — ML U3yUCHUA CBOMCTB BCHICCTB U

XUMHNYCCKHUX peaKHHfI,

CCTCCTBCHHO-HAYYHBIC MCTOIbI

ITIO3HAHHUA —

HaOIIoIcCHUe, U3MEpPEHUe, MOJACIMPOBAHUE, DKCIEPUMEHT (peasibHbId U

MBICIICHHBIN ).

8 KVIACC
KoauuecTBO YacoB J1IeKTPOHHbIE
N2 | HanmeHoBaHue P
(uu¢possbie)
n/ | pa3aesoB U TeM Bcer | Kontpoabnbl | IlpakTuueckn
oOpa3oBaTe/ibHbIE
n | NporpamMmsbl 0 e padoTsI e padoThI
pecypcsl
Pazgea 1. IlepBoHayaibHbIe XMMUYECKHE MOHATHS
XUMHUSI — BayKHas
0011aCcThb
bu6mmoreka [IOK
€CTECTBO3HAHUS U
1.1 . 5 2 https://m.edsoo.ru/7f4183
MPaKTUYECKON 7
HEATEIIbHOCTH -
YyeJIOBEKa
BemecTtBa u bub6nuoreka [JOK
1.2 XUMHUYECKHE 15 1 https://m.edsoo.ru/7f4183
peaknuu Ic
Hroro no pasneny 20

Pasnen 2. BaxkHeiilune npeactaBuTe/ M HEOPraHMYECKUX BelllECTB

Bo3nyx.
bu6mmoreka [IOK

Kucnopog.

2.1 6 https://m.edsoo.ru/7f4183
[Toustue 06 e
OKCHaX T
Bonopon.Ilonstue bubnnorexa [JOK

2.2 0 KHCJIOTax U 8 1 https://m.edsoo.ru/7f4183
COJIIX Tc
Bopna. PacTBopsl. Bbubnuoreka [JOK

2.3 [Tonsatie 00 5 1 1 https://m.edsoo.ru/7f4183
OCHOBAHHUSIX Ic
OCHOBHBIE KJIaCChI butmmoreka [JOK

2.4 | HEoOpraHMYECKUX 11 1 1 https://m.edsoo.ru/7f4183
COCTUHEHUN Tc

Uroro no pazaeny 30




Paznen 3. [lepuoanueckuii 3axon u [lepuoguyeckas cucreMa XuMHYECKUX 3j1eMeHTOB /1.
N. MenneneeBa. CTpoeHne aToM0OB. XUMHYeCKasl CBA3b. OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHbIE peaKIIul

[Tepuoanueckuit
3aKOH U
[Tepuoanueckas
bubnnoreka [IOK
cucremMa
3.1 7 https://m.edsoo.ru/7f4183
XUMHUYECKUX T
snemenToB JI. U. o
Meneneena.
Crpoenue aroma
Xumudeckas
CBSI3b. bu6nuoreka [JOK
3.2 | OkuciauTenbHO- 8 1 https://m.edsoo.ru/7f4183
BOCCTaHOBUTEIbH 1c
bI€ peaKIuu
bub6nmoreka [IOK
Hroro no pazneny 15 https://m.edsoo.ru/7f4183
Ic
bubmuoreka [JOK
PeszepBHoe Bpemst 3 https://m.edsoo.ru/7f4183
Ic
OBIIIEE
KOJIMYECTBO
68 4 5
YACOB I10
I[TPOTPAMME
9 KUIIACC
Ko €CTBO Yaco DJIeKTPO e
N2 | HaumeHnoBaHue HHCCTRo acop JIEKTPOHIBL
(uudpossbie)
n/ | pasgesioB H TeM Bcer | Koutpoabnsl | IIpakTHyecku
o0pa3oBaTe/IbHbIEC
n NporpamMmMsl 0 e padoThI e padoThI
pecypchl
Pa3nen 1. BemecTBO U XUMHYecKHe peaKIIuu
[ToBTOpEeHue
yriayOnenue Bbu6nuoreka IIOK
1.1 3HAHUM OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a6
pas3zennoB Kypca 8 36
KJacca
OcHoBHbBIC
bubmuoreka [JOK
3aKOHOMEPHOCTH
1.2 4 https://m.edsoo.ru/7f41a6
XUMHUYECKUX 16
peakuuit o
1.3 | DnexTpoauTuyecka 8 1 1 bubnmoreka [JOK

s gucconuanms.

https://m.edsoo.ru/7f41a6




XUMHUYECKUE

peakuuu B 36
pacTBopax
Uroro no pazgeny 17
Pa3znea 2. HeMeTaJJIBI H HX COeTMHEHHUS
O6mas
XapaKTEePUCTHKA bubnmoreka [JOK
2.1 XUMHYECKAX 4 https://m.edsoo.ru/7f41a6
anemeHToB VIIA- 36
rpynmnsl. ['agorensl
Obmas
XapaKTepUCTHKA
bu6mmoreka [IOK
2.2 XIMITACCIHX 6 https://m.edsoo.ru/7f41a6
anemeHToB VIA- 36
rpymmbl. Cepa u eé o
COCIMHEHHUS
O61mmas
XapaKTepUCTHKA
XUMHUYECKUX bubmuoreka [JOK
2.3 | nsnemeHTOB VA- 7 https://m.edsoo.ru/7f41a6
rpymnmesl. A30T, 36
dbocdop u ux
COEIMHEHUS
Ob6mas
XapaKTepUCTHKA
XUMHYECKUX bubnuoreka [JOK
2.4 | nsnementoB IVA- 8 https://m.edsoo.ru/7f41a6
rpyIIbL. YTIepoa 36
U KPEMHHU U UX
COCTUHECHHUS
Hroro no pasgeny 25

Pa3gen 3. MeTaJJIbI M UX COCAUHEHUS

OO6mwme cBoiicTBa bubmmorexa TIOK

3.1 4 https://m.edsoo.ru/7f41a6
METAIUIOB

36

Baxwueiimme bu6mmoreka [IOK

32 METaJIbl U UX 16 https://m.edsoo.ru/7f41a6
COEIMHEHNS 36

Hroro no pazneny 20

Pa3znen 4. Xumus u okpy:xamomas cpeaa

BemecTBa u
4.1 | marepuaisl B

KHU3HHU 4YCIIOBCKa

bu6mmoreka [IOK

https://m.edsoo.ru/7f41a6
36




Hroro no pazaeny

bu6mmoreka [JOK
PeszepBHoe Bpems 3 https://m.edsoo.ru/7f41a6
36
OBUIEE
KOJIMYECTBO
68 4 7
YACOB I10
[TPOT'PAMME
INHOYPOYHOE IINIAHUPOBAHUE
8 KIIACC
Ne KosauuecTBo 4yacos 1 DJIeKTPOHHbIE
ara
KonTpoas | IIpakTnuec uugposbie
Tema ypoka Bce HU3Y4YeH
n/ 0 HbIe KHe st o0pa3oBaTte/bHbIE
r
n padoThI padoThI pecypcel
[Ipenmer xumum.
bubmuoreka [{OK
Poss xumum B
1 https://m.edsoo.ru/ff0
KU3HU YeJIOBeKa.
d210c
Tena u BemecTa
bu6mmoreka [JOK
[TonsTue o merogax
1 https://m.edsoo.ru/ff0
MO3HAHUS B XUMUU D27
[IpakTnueckas
pabora N2 1
«IIpaBuna paboTh B bubnmnoreka [JOK
1ab0paTOpUH U 1 https://m.edsoo.ru/ff0
IPUEMBI 0OpaILCHUS d23dc
¢ JJabopaTOpHBIM
o0opyI0BaHUEM»
YucTele BellecTBa U bubnnoreka [IOK
4 cmecu. CriocoObl 1 https://m.edsoo.ru/ff0
pas3zaeneHus cMecen d26ca
[IpakTnueckas
abota N2 2
PP bubnnoreka [JOK
« a3H?HCHH€ 1 https://m.edsoo.ru/ff0
cMmecel (Ha d28c8
MIpUMEPE OYUCTKU
MOBapEeHHO COM)»
bu6nuoreka [JOK
6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/ff0
d2a6c




XUMHUYECKHE
3JIEMEHTEL. SHAKUA

bu6mmoreka [JOK

7 (cumBOITBI) https://m.edsoo.ru/ff0
XUMHYECKHUX d2be8
9JIEMEHTOB
bubmuoreka [{OK
[Ipocteie
8 https://m.edsoo.ru/ff0
CIIO’KHBIC BEIIECTBA
d2a6¢
ATOMHO- bu6mmoreka [{OK
9 MOJIEKYJIIPHOE https://m.edsoo.ru/ff0
y4yeHue d2ds0
3aKOH MOCTOSTHCTBA
COCTaBa BEILECTB.
Xumudaeckas
bubmuoreka [{OK
dbopmya.
10 https://m.edsoo.ru/ff0
BanenTtHocTh
d2eae
aTOMOB
XUMHYECKHUX
9JIEMEHTOB
OrtHocuTenbHas
aToMHas macca. bu6mmoreka [JOK
11 OrHocuTenbHas https://m.edsoo.ru/ff0
MOJIEKYJIIpHast d323c
macca
MaccoBas 105
bu6nuoreka [JOK
XHUMHYECKOr0
12 https://m.edsoo.ru/ff0
JJIEMEHTA B 4350c
COCIMHEHNH
KonnuecTtBo bu6mmoreka [{OK
13 | BemectBa. Moib. https://m.edsoo.ru/ff0
MounsipHas macca d5230
dusnueckue u
XAMUYECKHE bubnuoreka [JOK
14 | saBneHwMA. https://m.edsoo.ru/ff0
Xumudeckas d37fa
peaxkuus
[Ipusnaku u
yCIIOBUS bubnuoreka [IOK
15 | mporekanus https://m.edsoo.ru/ff0
XUMHYECKHUX d3al6
peakuui
3aKOH COXpaHEeHMUSI
bu6nmoreka [JOK
MAacCHI BEIIECTB.
16 https://m.edsoo.ru/ff0

XUMHUYECKUE
YpaBHEHUSA

d3b88




Brruucnenus
KOJIMYECTBA, MaCChI
BEIECTBA 110

bu6nuoreka [JOK

17 — https://m.edsoo.ru/ff0
d5708
XUMUYCCKUX
peakuui
Knaccudukanms
XUMHUYECKUX
peaxiuii Bubimoreka [IOK
18 | (coenunenus, https://m.edsoo.ru/ff0
Pa3JIOKEHHS, d3f34
3aMEIICHHUS,
oOMeHa)
M. B. JlomoHOCOB
— Y4EHBIN-
S — bubmuoreka [{OK
19 O6oGmenue u https://m.edsoo.ru/ff0
d40c4
CHUCTEMaTH3aIUs
3HaHUH
Kontponbnas
pabora N21 o Teme bubnunorexa [IOK
20 | «BemecTBa u https://m.edsoo.ru/ff0
XUMUYCCKHE d4290
peaKum»
Bo3nyx — cMech
razoB. CocrtaB
Bo3tyxa. Kuciopos bubmmoreka [JOK
21 o eMEHT H https://m.edsoo.ru/ff0
d448e
MIPOCTOE BEIIECTBO.
O3zo0H
duznveckue u
XUMUYECKUE
CBOICTBa
KHCIOpoZa bubmuoreka [{OK
22 https://m.edsoo.ru/ff0
(peakuuu 44614
OKHUCJICHUS,
ropenue). [lonstue
00 okcHuaax
CnocoObl
MOJTy4eHUs
KHCJIOpOJia B bubmuoreka [JOK
23 | maboparopuu u https://m.edsoo.ru/ff0

IIPOMBIIIJIEHHOCTH.
IIpumeneHue
KHCJIOpOJa

d497a




TernoBoit a3 ekt
XUMHYECKOM

peaKkIiu, IOHATHE O bubnnoreka [JOK
24 | TEpMOXMMHYECKOM https://m.edsoo.ru/ff0
YpPaBHEHHUH, DK30- U d4790
IHAOTEPMHUYECKUX
peakuusax
Torumgo (HedTs,
YTOJIb U METaH).
3arps3HeHne bubmunoreka [JOK
25 BOBIYXa, CIIOCOHI https://m.edsoo.ru/ff0
) d4cda
ero
MPeIOTBPAILCHUS
[IpakTnueckas
pabdota N2 3 o
teMme «llomyyenue u bubnuorexa [JOK
26 | cobupanue https://m.edsoo.ru/ff0
KHCIIOPO/Ia, d4ae2
W3Y4YEHHE €ro
CBOMCTB»
Bonopon —
3JIEMEHT U MPOCTOE bubnnoreka [JOK
27 | BemlecTBoO. https://m.edsoo.ru/ff0
Haxoxnenue B d4ddo
IpUpoJIe
dusnyeckue u
XUMHYECKHE bu6mmoreka [{OK
28 | cBoOMCTBa BOIOPOAA. https://m.edsoo.ru/ff0
[Ipumenenue d4ddo
BOJIOpO/Ia
THoHsTHe o bubmnoreka [HOK
29 HCTOTAX 1 COMAX https://m.edsoo.ru/ff0
d50d2
Crnioco0sl
HoydeHI bubnnorexa [JOK
30 BOIOPOJA B https://m.edsoo.ru/ff0
d4ddo
naboparopuu
[IpakTnueckas
pabora N2 4 o
teme «Ilonyuenue n bubanorexka HOK
31 | coGupanue https://m.edsoo.ru/ff0
BOJIOPOIA, d4f42
W3YYCHHE €r0
CBOMCTB»
32 | MonsipHbiid 00bEM bubmuoreka [JOK




ra3oB. 3aKOH
ABoraapo

https://m.edsoo.ru/ff0
d542e

Brraucnenus
00BEMa, KOJINUECTBA
BEIlleCTBa rasa 1o

bu6mmoreka [{OK

33 | ero u3BecTHOMY https://m.edsoo.ru/ff0

KOJIUYECTBY d55a0

BEIIECTBA WU

00BEMY

Brrunciaenus

00BEMOB Ta30B 1O

yPABHCHHIO bu6mmoreka [JOK
34 https://m.edsoo.ru/ff0

peaKkIy Ha OCHOBE 45708

3aK0HA 00BEMHEIX T

OTHOIIICHUI Ta30B

DusnyecKue U Bubnuorexa [IOK
35 | XuMHYecKue https://m.edsoo.ru/ff0

CBOMCTBA BOBI d587a

CocTtaB OCHOBaHMIA. bubmuoreka [JOK
36 | IlousTue 00 https://m.edsoo.ru/ff0

WHJHAKATOpax d59e2

Bonma kak

pacTBOPHUTEIb.

Hacreimiennsie n

HEHACBIIICHHBIC bubmorexa LHOK
37 https://m.edsoo.ru/ff0

PacTBOPBL. 45b40

Maccosas nois T

BEIIIECTBA B

pacTBope

IIpakTrueckas

padorta N2 5 1o

TeMe

«IIpuroroBienue bu6nuoreka [IOK
38 | pactBOpOB € https://m.edsoo.ru/ff0

onpeenéHHOM d5eba

MacCOBOH JIOJIeH

pacTBOPEHHOTO

BEIIIECTBAY

KoHntpoibHas EuG LOK

nonIMoTeKa

39 pabora N®2 o Teme https://m.edsoo.ru/ff0

«Kucnopon. 46342

Bonopoa. Boga»

OKcHabI: COCTaB, bubmnoreka [IOK
40 | ximaccudukamnms, https://m.edsoo.ru/ff0

HOMEHKJIaTypa

d6b4e




[Tonyuenue u

XUMHYECKHE
CBOIiCTBa bu6nmoreka [JOK
41 KHUCJIOTHBIX, https://m.edsoo.ru/ff0
OCHOBHBIX M d664e
aM(OTEePHBIX
OKCHJIOB
OcHOBaHUA: COCTaB, bubnnoreka [IOK
42 | xiaccudukanms, https://m.edsoo.ru/ff0
HOMEHKIIaTypa d67ca
[Tonyuenue n
bu6mmoreka [JOK
XUMHUYECKHE
43 . https://m.edsoo.ru/ff0
CBOIiCTBa
. d67ca
OCHOBaAHHUI
KucmoTsr: cocras, bu6mmoreka [{OK
44 | xnaccudukanus, https://m.edsoo.ru/ff0
HOMEHKJIaTypa dfee2
[lonyuenune n bu6nuoreka [IOK
45 XUMHYECKHE https://m.edsoo.ru/ff0
CBOMCTBA KUCIIOT dfee2
Comnu (cpemanue):
HOMEHKJIaTypa,
bu6muoreka [JOK
CITOCOOBI
46 https://m.edso00.ru/00
MOy YCHUS, 2d0474
XUMHYECKHE
CBOMCTBaA
[IpakTnueckas
padota N9 6.
Pemenue
-, erra bu6nmoreka [JOK
KCIIEPUMEHTATbHBI
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12 | npencraBneHuit https://m.edsoo.ru/00a
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