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IHHOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XMMHM Ha YpOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHus
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTensHO TPOrpaMMbl OCHOBHOTO 00IIIeT0 00pa30BaHuUsl, MPEICTAaBICHHBIX
B O®I'OC OOO, a Takke Ha OCHOBE (QenepanbHONl paboueil MporpamMmbl
BOCIIUTAHUS U C YUYETOM KOHLETIINU MPENoJaBaHus Y4eOHOTo IpeaMeTa « XUMUSH)
B 00pa3oBaTeNbHBIX opraHu3anusax Poccuiickoit @enepanuu.

[Iporpamma 1Mo XMMHUU JAA€T NPENCTABICHUE O IENAX, OOIel CTpaTeruu
oOy4eHHsi, BOCHUTAaHUS M PA3BUTUA OOYYaIOIIUXCA CPEACTBAMHU y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MPEIMETHOE coAepKaHue,
MpeaycMaTpUBAET paclpeie]ieHe €ro Mo KiaccaM U CTPYKTYpPUPOBAHHE IO
pazienaM M TeMaM MPOrpamMMbl MO XUMHUH, OMPEAENSICT KOJIMYECTBEHHBIE H
KauECTBEHHbIE XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
MOCJEAOBATEILHOCTh HM3YUYCHHMS XHMHUU C YYETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSA3€H, JIOTUKM  y4eOHOTO  Tpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaromuxcs, ONpeAessieT BO3MOXKHOCTU MpeaMera s
peanu3anuu TpeOOBaHUN K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTEbHOMN
IpOrpaMMbl HaA YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHusl, a TakKe TpeOOBaHUH K
pe3yJibTataM 00yuYeHHs] XUMUU Ha YPOBHE 1I€JIEH U3yUeHUsl peaMeTa 1 OCHOBHBIX
BUJIOB Y4E€OHO-IO3HABATEIbHOU JEATEbHOCTU OOYYarolIerocs IO OCBOCHUIO
y4eOHOTr0 Co/IepKaHMs.

3HaHWE XHWMHUHU CIYXXUT OCHOBOW it (HOPMUPOBAHHUS MHUPOBO33PEHUS
oOydJaromerocsi, ero MpejcTaBICHUN O MaTEepPUATILHOM EIUHCTBE MHpPA, BAKHYIO
poJib UrparoT (GOpMUPYEMbIE€ XHMHEH MPEICTABICHUS O B3aMMOIPEBPAIICHUSIX
SHEPrUu M 00 DBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTIX PEHICHUS TJI00aTbHbIX
npo0JieM yCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, HHEPrETHUUYECKOMH,
MUIIEBOM M SKOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3IpaBOOXPaHEHUSI.

N3yuenue xumuu:

CIOCOOCTBYET  peayiu3aliiid  BO3MOMKHOCTEM  JIIT  CaMOpa3BUTUSA |

dbopMHUpOBaHUs KYJIBTYPbI IUYHOCTH, €€ 00111 U (yHKIIMOHATLHON TPaMOTHOCTH;
BHOCUT BKJIaJ B (DOPMUPOBAHHME MBIILJIECHUS U TBOPUYECKUX CIOCOOHOCTEM
OoOy4JaroImuXCcsi, HABBIKOB HX CAMOCTOSITEILHOM  y4eOHOW  JCSITEeILHOCTH,
DKCIIEPUMEHTAIILHBIX M HCCJIENOBATEIbCKUX YMEHHUH, HEOOXOAMMBIX KaK B
MMOBCETHEBHOM JKU3HU, TaK U B TPO(PECCUOHAILHOM IeATEIHHOCTH;

3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAeT OCHOBBI
I[EJIOCTHOTO B3IUIsIIa HA €UHCTBO MPUPOBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
sTanoMm B (OPMHUPOBAHUHN €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YYaIOIIUXCS;



criocoOCTBYEeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSM, K IPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIQJ] B 9KOJIOTHUYECKOE
00pa3oBaHHUE 00YYArOIITUXCSI.

JlaHHbIe HampaBjieHUS B OOYYEHUM XMMHH OOECIIEUMBAIOTCA CHelu(uKon
COJICp)KaHMSl  y4yeOHOTO  TIpeaAMeTa, KOTOpPBIH  SBJSAETCS  IE€Iaroru4ecKu
alanTUPOBAHHBIM OTPAXXCHHUEM 0a30BOM HAyKHM XMMHUHU Ha OIMPECIICHHOM JTame e¢
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111er0 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOIUMUCS CHUCTEMBbl NMEPBOHAYAIBHBIX MOHATUNW XMMHH, OCHOB
HEOPraHMYECKOW XUMHUU U HEKOTOPBIX OTIEIAbHBIX 3HAYUMBIX TOHSITUH
OPTraHUYECKON XUMHH.

CrtpykTypa coiepkaHusi MPOrpaMMbl N0 XUMHUU cPopMHpOBaHA HA OCHOBE
CHUCTEMHOI0 Mojxojia K e¢ m3yueHuto. ColiepaHu€ CKJIAQJbIBACTCS U3 CHUCTEMBbI
MIOHATHM O XUMHUYECKOM JJIEMEHTE M BEIECTBE U CUCTEMbI ITOHITHM 0 XUMHYCCKOM
peakiuu. OO0e O3TH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl I10 IPUHIIHUITY
MOCJIEA0BATEILHOTO PA3BUTHUS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEICTABICHUMN
Pa3HOro YpOBHSI:

— A@TOMHO--MOJICKYJISIPHOT'O YYEHHMS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akoHa /. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XHMHH;

— Y4YE€HUS O CTPOECHUU aTOMa U XMMUYECKOU CBSI3U;

— TpeACTaBICHUM 00 DJIEKTPOJMTUYECKON JTUCCOIMAIMM BEUIECTB B
pacTBoOpax.

Teopernueckrue 3HAHUS PACCMATPUBAIOTCS Ha OCHOBE AMITMPUYECKHU
MOJTYYEHHBIX U OCMBICJIICHHBIX (haKTOB, Pa3BUBAIOTCS IMOCIEA0BATEIBLHO OT OJIHOTO
YPOBHS K JApPYromy, BBINOJHAS (GYHKIUU OOBSICHEHUS U TMPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHSI U BO3MOKHOCTEU MPAKTUYECKOTO MPUMEHEHUS] U MOJyYEHUs
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (hOPMHPOBAHUIO
MPEJICTABICHUS 0 XUMUYECKOW COCTABIISIIOLIEN HAyYHOW KapTHHBI MUPA B JIOTUKE
e¢ CHUCTEeMHON NPHUPOJIbI, IIEHHOCTHOTO OTHOIIEHHUS K HAy4YHOMY 3HAaHHUIO U
MeTOJaM TMO3HaHUs B Hayke. V3yueHue XUMUU MNPOUCXOAUT C MPUBJICYCHUEM
3HAHWM W3 paHee M3YUYEHHBIX Yy4EeOHBIX NpenaMeToB: «OKPYKAIOMHMA MUDPY,
«buonorus. 5-7 xmacce» u «dusuka. 7 Kiaccy.

[Ipy wu3ydYeHHH XWUMHUH TPOUCXOAUT (HOPMUPOBAHHE 3HAHUN OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHUECKOU
NEATEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KYJIBTYPBI.
3agadya ydyeOHOro mnpeaMera COCTOUT B (DOPMUPOBAHUU CUCTEMbl XMUMHYECKHUX
3HAHUN — BaKHEUIIHUX (PAKTOB, MOHATHM, 3aKOHOB M TEOPETUUECKHUX MOJIOKESHUM,
JOCTYITHBIX 00O0OIIEHN MHPOBO33PEHUECKOTO XapakTepa, s3bIka HAyKH, B



OpUOOIIEHNHM K HAyyHbIM METOJAaM T[O3HAHHUA TMPU HU3YYCHHH BEIIECTB U
XUMUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWH B Y4eOHO-TIO3HABATEIbHOW U Y4eOHO-HCCIEA0BATEIbCKOM
JeSITEIbHOCTH, OCBOCHHMM TIPaBWJI 0€30MacHOr0 OOpalleHusi C BEIIEeCTBAMHU B
MMOBCETHEBHOM KU3HU.

[Ipy M3yyeHUn XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHHs BaKHOE
3HaYeHHUe MPUOOPENN TaKUE 1, KaK:

— (opmupoBaHHe WHTEIUIEKTYaJbHO pPAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIIBHOMY NPUHSITHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKoe MpUOOIIeHHUE
oOydJaronmxcsi K CaMOCTOATENIbHON I03HABATEIbHON NI€ATEIbHOCTH, HAy4HbBIM
METOJaM TO3HaHUs, (HOPMUPYIOIIMM MOTHUBAIMIO M Pa3BUTHE CIHOCOOHOCTEH K
XMW,

— obecrieyeHue yclioBuil, CIOCOOCTBYIOIIMX MPUOOPETEHNIO 00yUYaIOIIUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATETHbHOCTH, MO3HAHWS W CAMOIO3HAHMS, KIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOLIUX YHUBEPCAJIBHOE 3HAYEHUE JIf
pa3IMYHBIX BUJOB JESATEIBHOCTH;

— ¢opmupoBanue oO0mEeld GYHKIMOHATBPHON HM  ©CTECTBEHHO-HAYYHOM
TPaMOTHOCTH, B TOM YHCJIE€ YyMEHHA OOBSCHATH U OLEHWUBATH SIBICHUSA
OKpY’KaloIIeT0 MHpa, WCIOJIb3Ys 3HAHHUS U OMbIT, MOJYYEHHbIE NMPU U3yUYECHUU
XUMHH, TPUMEHATh WX TPU PEUICHHH MpoOJeM B TMOBCEAHEBHOW >KU3HH U
TPYZIOBOU JIEATEIBHOCTH;

— ¢QopmupoBanue y oOydaroomuxcss TyMaHHCTHYECKHMX OTHOIICHUH,
MOHWMAHUS IIEHHOCTH XUMHUYECKMX 3HAHWHA [JIs1 BBIPAOOTKHA HSKOJIOTHUECKU
eJIECO00Pa3HOro0 TOBENEHUsT B OBITY U TPYAOBOM JESATENBHOCTH B IENAX
COXPAHEHUS CBOETO 370POBbsI U OKPYXKAIOIIEH NMPUPOAHOMN CPEIbl;

— pa3BUTHE MOTUBALUMU K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOIIO U
CAaMOBOCITUTAHWIO HAa OCHOBE YCBOCHHS  OOINEYEIIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY IpO(Uis U HANpaBJIECHHOCTU JdajbHEHIero
oOy4eHwusl.

OOmiee YMCIO YacoB, OTBEACHHBIX I HU3Y4YEHHS XHMHUU Ha YPOBHE
OCHOBHOTO 00111er0 00pa3oBanusi, coctaniseT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COIEPKAHUE OBYYEHMUA

8 KJIACC

IlepBoHaYaILHbIE XUMHYECKHE TOHSTHUS

[Ipeamer xumun. Poilb XUMHUM B KU3HHU YellOBEKAa. XUMUS B CUCTEME HayK.
Tena u BemiecTBa. DPU3WYECKHE CBOWMCTBA BEWIECTB. ATPEraTHOE COCTOSTHHE
BemecTB. [loHsiTHE O MeTOoAax MO3HAaHMS B XUMHUH. YHCThIE BEIIECTBA U CMECH.
CniocoObl pa3esieHust CMECei.

ATOMBI U MOJIEKYJIbI. XHUMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie 1 Cl0KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas (¢opmyna. BajreHTHOCTH aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BewlecTB. (OTHOCHUTENbHAas aTOMHas Macca.
OTHOcUTeNbHAsT MOJIEKYJIsipHas Macca. MaccoBasi 1011 XUMHUYECKOTO 3JI€MEHTA B
COCJIMHEHUH.

KonunuectBo BemectBa. Moisb. MossipHass macca. B3auMocCBsI3b KOJIMYECTBA,
MacCchl M 4YHUCIa CTPYKTYpHBIX €IWHUIl BewecTBa. Pacuetsl mo Qopmyinam
XUMHUYECKUX COCTUHEHUN.

Du3NYECKUEe U XUMHUYECKUE ABICHUSA. XUMUYECKAS PeaKlus U €€ MPU3HAKU.
3aKOH COXpaHEHMsI MAcChl BEIIECTB. XuUMUYeckue ypaBHeHuUs. Kiaccuduxanus
XUMHUYECKUX peaklnil (COeTMHEHMS, pa3I0KEHUs, 3aMeIlleHus, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCY0H, MpaBuiaMu paboThl B J1abopaTopuu U
npueMamMu 0o0palleHus ¢ JJabopaToOpHbIM 00OpPYJOBaAaHUEM, U3YUEHUE U OINKCAHUE
¢u3nuecKuX CBOMCTB 0O0pa3l0OB HEOPTaHMYECKUX BEIIECTB, HAOJIOJCHUE
¢u3nueckux (IMJIaBJI€HUE BOCKA, TasHUE JbJla, PAaCTUPAHHME caxapa B CTYIIKE,
KUIEHUE M KOHAEHCAIUsl BOAbI) U XUMHUYECKUX (TOpPEHHE CBEYM, MPOKAJIMBAHHE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE Mejla C KUCIOTON) SIBJICHUH, HAOMIOCHUE U
ONMCAaHUE NPHU3HAKOB MPOTEKAHUS XMMHYECKHUX peakiui (pasjiokKeHUe caxapa,
B3aUMOJECHCTBUE CEPHON KHUCIOTHI C XJOPHUIOM Oapusi, pa3ioKeHHE T'MIPOKCHIA
meau (1) mpu HarpeBanuu, B3auMoIeCTBHUE kKeje3a ¢ pacTBopoM conu menu (II),
U3yYEHHE CIOCOOOB PA3EJICHHs] CMECEH: C MOMOIIbI0 MarHuTa, (GUiIbTPOBAHUE,
BbITIAPUBAHUE, NUCTHLISAINSA, XpoMaTorpadusi, MpoOBEeHNE OYUCTKH TTOBAPEHHON
coiu, HaOJMIOAEHHME U  ONHCAaHME  PEe3yJbTaTOB  NPOBEICHHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3JaHHE MOJeNeH MOJIEKYJ
(ILIapoCTepIKHEBBIX ).

BaxxHelue npeacTaBuTe/ M HCOPraHUYECKHUX BelleCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kuciopoa — aneMeHT U MpOCTOe
BemiecTBo. HaxoxneHwe kuciaopojna B mpupone, (pU3MUeckue M XUMHUYECKHE
cBoiictBa (peakiuu ropenus). Oxcunwl. Ilpumenenune kwuciopona. CrocoOb!



MOJYYEHHS] KHUCJIOpOJa B Ja0Opatopud H MOpoMbllieHHOCTU. Kpyrosopor
Kuciopoza B mpupoje. O30H — aJUIOTponHas MOAU(PUKALIMS KUCIOPOIaA.

TennoBoit 3¢p(heKT XUMHUECKON peaklud, TePMOXUMUYECKUE YpaBHEHHS,
9K30- M JHAOTEPMHUECKUE peakiuu. TOIIMBO: yrojib U METaH. 3arps3HEHue
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 eKTa, pa3pyluieHue 030HOBOTO CIIOS.

Bomopon — asnemeHT W mpoctoe BemecTtBo. HaxoxkaeHwe Bomopona B
npupoae, (U3MYECKUEe ¢ XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
noxydenus. Knemorel u conu.

MossipHbiit 00bEM ra30B. PacyeTsl o XUMUYECKUM ypaBHEHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pactBopurens. PacTBOpbl.
HacelllleHHBIE M HEHACBIIIEHHBIE pPAacTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10Ji BEIIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJIbl. OCHOBaHMUSI.
Ponb pacTBOpoB B NpHpoji€ U B )XKU3HM 4YelioBeKa. KpyroBopot BOjbl B MPUPOJE.
3arps3HeHue NpUpPOAHBIX BoJ. OXpaHa U OUMCTKA MPUPOJAHBIX BOJ.

Knaccudukanusa neopranmdeckux coenunenuit. Oxcuawl. Knaccuduxarms
OKCHUJIOB:  cojieoOpasyromue (OCHOBHBIE, KHCIOTHBbIE, aM(pOTEpHbIE) U
HecoseoOpazytomme. Homenknarypa oxcunoB. Dusnueckue M XUMHYECKUE
CBOMCTBA OKCHJIOB. [lonyuenune okcuaos.

OcHoBanusi. Knaccudukanuss ocHOBaHWM: IIEIOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHnkimarypa ocHoBaHuil. PHU3MUECKHME M XMMUYECKHE CBOMCTBA
ocHoBaHuU. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucior. @usnyeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psn axktuBHoctm metammoB H. H. bekerona.
[TosyyeHue KUCIOoT.

Comu. Homenkiarypa coneid. @U3nYecKue U XMMHYECKUE CBOMCTBA COJICH.
[Tonyuenue conen.

['eHeTHyeckas CBA3b MEXKIY KiIacCaMy HEOPTaHUUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMPEICIICHUE COJIepKaHUs KUCIOpoa B BO3IyXe, MOJyUYCHHE,
coOupaHue, paclio3HaBaHUE U U3YyYCHUE CBOMCTB KHUCIOPOJa, HAOIIOJICHHE
B3aUMOJICHCTBHUSl BEIIECTB C KHUCJIOPOAOM M YCJIOBHS BO3HUKHOBEHUS W
MpeKpamieHuss TopeHus (mokapa), O3HAaKOMJIGHHE ¢ O0Opas3laMu OKCHUIOB H
OMHCAaHUE WX CBOMCTB, TMOJydYeHHE, COOMpaHWE, pACIO3HABAHWUE W U3yUYCHUE
CBOMCTB BOJIOpojia (ropeHue), B3auMoJelcTBHE Bojgopoaa ¢ okcujaoM meau (II)
(BO3MOKHO HCIIOJIL30BaHUE BHICOMATEPHUAIIOB), HAOJIOICHHE O0pa3lloB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHHE OCOOCHHOCTEM pPACTBOPEHHUSI BEIIECTB C
pa3IMYHONM PACTBOPUMOCTBHIO, TPUTOTOBJICHUE PACTBOPOB C OMPEACICHHOMN
MacCOBOM J10JIeld paCTBOPEHHOTO BEIIECTBA, B3aUMOJEHCTBUE BOJIbI C METAIAMHU
(HaTpueM ©  KaiublueM) (BO3MOXHO HCIIOJb30BaHUE BHUIEOMATEPHUAJIOB),



MCCTIEIOBaHWEe OO0Opa3lloB HEOPTaHWYECKHX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaO0JII0/ICHHE U3MEHEHHUS OKPACKH MHIMKATOPOB B PACTBOPAX KHUCIOT M IIEJIOYEH,
u3ydeHue B3aumojeiicTBus okcuga menu (II) ¢ pacTBOpoM cepHOM KHCIIOTHI,
KHCJIOT C MeETajUlaMHi, pPeakUWil HEUTpau3aluH, MOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAaHWM, BBITECHEHHWE OJHOTO METAJUIa APYTHM W3 PACTBOpA COJIM, PEUICHUE
AKCIIEPUMEHTAJIBHBIX 33/a4 N0 Teme «BaxHenmme Kiacchl HEOPraHUYECKUX
COCIMHEHUI.

IHepuoauueckuii 3axkoH u lIlepumognuyeckass cucreMa XHMHYECKHX
iemenToB JI. U. MenngeneeBa. Ctpoenne aromMoB. XHMHYECKAsi CBSI3b.
OKHCINTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUu

[lepBble TOMBITKK KIAaCCU(PUKAIMU XUMHUUYECKUX dJeMEHTOB. [lonsatue o
IpyMmax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE U IEJI0YHO3EMETbHbIE METaJUIbl,
raJIOTeHbl, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOphIE 00pa3ytoT aM(OTEPHBIC OKCHIbI
Y TUJIPOKCUIBI.

[Tepuonnueckuit 3akoH. [leproanyeckas cucTteMa XUMHYECKUX JIEMEHTOB /.
N.  MenneneeBa.  KopoTkonepuonHas W JJMHHONEPUOOHAs  (QOpPMBI
ITepunonnueckoit cucrembl xumuueckux annemMeHToB /. M. Menneneesa. Ilepuonasl
u rpynnel. DU3NYECKUN CMBICI IOPSIKOBOIO HOMEPA, HOMEpPOB IEpUoAa U
TPYNIBI 2JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonsl. DnekTponbl. CTpoeHue
AJIEKTPOHHBIX ~ 00O0JIOYEK aTOMOB TMepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
ITepuomnueckoit cucremsl J[. M. MenneneeBa. XapakTepuCTUKAa XUMHUYECKOTO
3JIEMEHTA 10 ero nosoxeHur B [lepuoanyeckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paanyca aTOMOB XHWMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPYyIIIaM U MEPUOIaM.

3nauenue [lepuoanueckoro 3akoHa u [leproanyueckoil CUCTEMBbI XUMUYECKUX
AJIEMEHTOB [Jis pa3BUTUs Hayku U mnpaktuku. J[. M. MenpaeneeB — ydCHbI U
rpakIaHUH.

Xumuyeckass cBsi3zb. KoBaneHTHas (mosisipHass YW HEMOJSPHAs) CBA3b.
DIIEKTPOOTPULIATENHOCTh XUMUYECKHUX AIEMEHTOB. lOHHAs CBA3b.

Crenenbp  okucieHusi. OKHUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIUU.
[Tponecchbl OkucaeHUs U BOCCTAaHOBIICHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3yueHHe OOpaslloB BEIIECTB METAVIOB M HEMETAJIOB, B3aWMOJICHCTBHUE
TUJIPOKCUAA LMHKA C PACTBOPAMM KHUCIOT M IIEJIOYEH, MPOBEACHUE OIMBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHI  OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX  PEAKILIMI
(ropeHue, peakiuu pa3noKeHusl, COSUHEHHUS).

Mestcnpeomemmnule ceéasu



Peanuzanus MeXNpeAMETHBIX CBSA3€M MpPU H3YYEHHMM XUMUU B &8 Kjacce
OCYIIECTBJISIETCS 4YEpe3 MCHOJIb30BAaHUE KaK OOIIMX ECTECTBEHHO--HAYUYHbBIX
NOHATUH, TAK W NOHATHUH, SBJISIOIINXCS CUCTEMHBIMH I OTACIIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO1ue ecTeCTBEeHHO--HAyUHbIe MOHATHS: HAYYHBIN (aKT, TUIIOTE3a, TEOPHUs,
3aKOH, AaHaJIW3, CHUHTE3, KIacCU(pUKauus, [EpUOJNYHOCTh, HAOIIOACHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

@usuka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
U30TOIBI, PaAMOAKTUBHOCTb, MOJIEKYJA, dJIEKTPUUYECKUN 3apsill, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (U3NYECKUE BETUYUHBI, €IUHUIIBI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3B€3/bl, COTHIIE.

buonorus: hotocunTes, Apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHBIE IOPOJBI,
II0JIE3HBIE UCKOIAEMBIE, TOILUIUBO, BOJIHBIEC PECYPCHI.

9 KJIACC

BeiecTBo U XuMHYecKas peakuus

[lepnognueckunii 3axoH. Ileproguyeckas cucremMa XUMAYECKUX JIEMEHTOB /.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHUH CBOMCTB
XUMUYECKUX DJIEMEHTOB TME€PBBIX TPEX TMEPUOAOB, KalMsl, KaJIbLHMs M HX
COCAMHEHNH B COOTBETCTBUM C IIOJIOKEHUEM JJIEMEHTOB B Ilepmommyeckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHJIBI XUMHUYECKOW CBSI3M. THINBI KPUCTALIMYECKUX
PELIETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTALIMYECKOW PEMICTKA U
BHJla XUMHYECKOU CBS3H.

Knaccudukanus v HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XUMHUECKUE
CBOMCTBA BEUIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAcCaM HEOPraHUYEeCKHUX
COEMHEHNI, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanysa XuMHYECKUX peaklil 0 pa3IMYHbIM IPU3HAKaM (10 YUCTY
M COCTaBy YYacCTBYIOIIMX B pEakUUU BEUIECTB, MO TEIUIOBOMY 3(hdexTy, 1o
M3MEHEHHUIO CTENEeHEW OKHCIIEHUS XUMUYECKUX 3JIEMEHTOB, IO OOPaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U IHAOTEPMHUUYECKUE PeaKlUu, TEPMOXUMUYECKHE
YPaBHEHUSL.

[ToHsiTue 0 cKOpOCTH XuUMHUYecKoM peakuuu. lloHsTHe 00 OOpaTUMBIX H
HEOOpaTUMbIX XMMHUYECKUX peakiusx. [loHATHe O rOMOreHHBIX U TeTepOTreHHBIX
peakuusx. [lonarue o karaimse. [lorstre o xumuueckom paBHoBecun. DakTopel,
BIMSAIONIME HAa CKOPOCTh XMMHUYECKOW PEaKUUMH M TOJIOKEHUE XHUMHYECKOIO
PaBHOBECHSI.

OKHCANTENPHO-BOCCTAHOBUTEbHBIE  pPEAKLMU,  JJCKTPOHHBIA  OajaHc
OKHCIIUTEJIBHO-BOCCTAHOBUTEIIBHON  PEaKLUHU. CocraBneHue  ypaBHEHUU



OKHUCJIUTEIBHO--BOCCTAHOBUTENIBHBIX ~ PEAKUUd C  HUCIOJIB30BAHUEM  METOJA
AJIEKTPOHHOIO OaJiaHca.

Teopus 3MEKTPOIUTUYECKON TUCCOIUALIMU. DJIEKTPOIUTHI U HEAIEKTPOIUTHI.
Kartnonbl, aHnoHbl. MeXaHW3M JUCCOLMALIMM BEIIECTB C PA3JMYHBIMU BUJIAMU
xuMHuueckoi cBs3u. CreneHs nucconuanuu. CuibHbIE U Cl1a0bIe 3JIEKTPOIIUTHI.

Peakuny noHHOro oOMeHa. Y cinoBus NpOTEKaHUsl peakluii HOHHOrOo OOMeEHa,
IIOJIHBIE WM COKpAUICHHBIE HOHHBIE ypaBHeHUs peakuuid. CBolicTBa KHUCIOT,
OCHOBaHMI W COJEHd B CBET€ MNPEICTABICHUNA OO0 BIEKTPOIUTHUYECKON
nucconnanyu. KauectBeHHble peakiny Ha MOHBL. [IoHATHE O TUAPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISAMU KPUCTAUIMYECKUX PEIICTOK HEOPraHUYECKHX
BEILIECTB — METAUVIOB U HEMETaIoB (rpaura MW ajiMasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpuUs), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOW peaKiuu
OT BO3JCHCTBUS pa3IUYHbIX (DAKTOPOB, HCCIEJOBAHUE AIIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEHIECTB, MpoLecca AUCCOLNMALNAM KHCIOT, WIEI0YEed M  COJIeH
(BO3MOKHO ~ HMCIOJIb30BaHUE  BHJIEO  MATEpPUAJIOB), IMPOBEJIECHUE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ MPU3HAKW  [POTEKAHWS  peakuuid HMOHHOIO  OOMEHa
(oOpa3oBaHue ocajaka, BbIIEICHME ra3a, o00pa30BaHHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTENIBHBIX  PEAKIMM
(ropeHue, peakiU pas3iokKEHUsl, COEIUHEHHS), PACIO3HABAHUE HEOPTaHMYECKHX
BELIECTB C TIOMOUIBIO KAYECTBEHHBIX pEAKIUHA Ha HOHBI, pEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemertanibl 1 HX cOeIUHEHUSA

OOmiast xapakTepucThKa rajoreHoB. (OcoOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue M (u3NYeCKue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHUYECKME CBOWCTBA Ha NPUMEpPE  XJopa
(B3aMMOJEHCTBHE € METalllaMH, HEMEeTaJulaMH, Ueno4YamMu). XJIOpPOBOAOPO/I.
ConsiHass KHCIIOTa, XMMUYECKUE CBOMCTBA, MOJy4eHUE, NPUMEHEHHE. [lelicTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHU3M 4YeloBeKa. BakHelmue XJIOpHuIbl M HX
HAaxO0K/JEHUE B IPUPOJIE.

Oo6mast xapaktepuctuka 37aeMeHTOB VIA-rpymmbl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTeNeHH OkucieHus. CTpoeHne U (PU3NYeCKHe CBOMCTBA
IPOCTHIX BEUIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUYecKue cBoiicTBa cepbl. CepoBOaOpO, CTpoeHUe, (U3NYECKUue U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kwucinora, (Qusnueckue M XHUMHYECKHE CBOMcTBa (0oOIIue Kak
IOpeICTaBUTENd Kjacca KHUCIOT U crnenuduyeckue). XHUMHUUYECKHE pPEakluu,
JEeXKalMe B OCHOBE MPOMBILIUIEHHOTO CHOCO0a MOJIYYEHUS] CEpPHOM KHCIIOTBHI.
[IpumeneHune cepHOi KUCIOTHL. COJIM CEPHOM KHCIIOThI, KAUECTBEHHAS pEaKIUs Ha



cynb¢ar-uoH. HaxoxaeHue ceppl M €€ COCOIUHEHHN B mpupoae. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOMIeH cpefbl COCAUMHEHHUSIMU Ccepbl (KUCIOTHBIE JOXIH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHUS.

OO6mast xapakrepuctuka 3JIeMeHTOB VA-Tpynmbl. OCOOEHHOCTH CTpPOEHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHMS. A30T, PAaCHpPOCTPAHEHHE B MPHUPOJIE,
¢usnyeckue U xumMuyeckue cBoiicTra. KpyroBopot azora B npupoze. AMMHAK, €TO
¢uznyeckue U XMMHYECKUE CBOMCTBA, OMyueHue U nmpuMenenue. Coinm aMMOHus,
uXx pU3MUYECKUE U XUMUYECKUE CBOMCTBA, MpruMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THAsl KHUCJIOTa, €¢ MOoJIydeHHe, (PU3MUYECKUE U XUMHUYECKUE
cBOlicTBa (00mMe Kak TPEACTABUTENS Kilacca KHUCIOT M crenuduyueckue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSL B KAadeCTBE MMHEPAJIbHBIX
yA0OpeHuil. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpeibl COEAMHEHUSIMU a30Ta
(KUCOTHBIE JOXKIW, 3arpsA3HEHHE BO3Ayxa, NOuBbl U BomoemoB). Docdop,
ajtoTpornHbie Momudukanuu Gocdopa, puzmyeckue M XUMUYECKHE CBOMCTBA.
Oxcun pochopa (V) u pochopHas kucioTa, GU3NISCKHE U XMMHUSCKHE CBONCTBA,
nosy4yeHue. Mcnonp3oBanue GpocdaToB B KAYECTBE MUHEPAIBbHBIX YIOOPEHUN.

OOmas xapakTepuctika 31aeMeHTOB [VA-rpynmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKUCIEHUSA.  YTIEpod,  aJUIOTPOINHbIE
MOAU(UKALIUKA, PACHPOCTPaHEHUE B TpHUpPoAe, (PU3NYECKUE U XUMHUUYECKHE
cBoiictBa. AncopOuusa. KpyroBopoT yriaepoaa B npupoje. OKCuabl yriiepoaa, ux
dusnueckue W XUMUYECKHE CBOICTBA, JCHCTBUE HAa JKUBbIE OpPTaHU3MBI,
MOJIyYEeHUE W MPUMEHEHHE. DKOJIOTMYECKHE MPOOJIEMBI, CBSI3aHHBIE C OKCUIAOM
yriepona (IV), rumore3a T17100albHOTO TMOTEIUICHHS KJUMaTa, MNapHUKOBBIN
addekT. YroapHas KUCI0Ta U €€ COMM, UX (PU3NYECKUEe W XUMHUYCCKHE CBONCTBA,
noiiyueHne W npuMmeHeHue. KadecTBeHHass peakiuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanne KapOOHATOB B OBITY, MEIULIMHE, TPOMBIIIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHavasbHbBIE MTOHATHSA 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yriepoza (MeTaH, 3TaH, 3TUIEH, alleTUJIEH, 3TaHOJ, TJIUIEPUH, YKCYCHAsl KUCJIO0TA).
[IpupogHbie WCTOYHUKH YIJIEBOJIOPOJOB (Yrojib, TPHUPOIHBIM Ta3, HEPTH),
OPOAYKThl UX mepepaboTku (OEH3MH), UX POJb B OBITY M MPOMBILIICHHOCTH.
[TonsiTHe 0 OMONIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaX, OeJIKax, yrieBoJax — 1 ux
poiM B KM3HM 4YeJOBeKa. MarepuanbHOE €IUMHCTBO OpPraHMYeCKUX |
HEOPTaHUYECKUX COCITMHCHUU.

Kpemunii, ero ¢usnueckue W XUMUYECKHE CBOWCTBA, IMOJyYeHUE U
npuMmenenue. CoenuHeHUs KpeMHUs B mpuponae. OOmme mnpeacraBieHUs 00
okcune kpemaus (IV) u kpemuueBoil kucnore. CUIMKAThl, UX WCIOJb30BAHUE B
ObITYy, B IPOMBIIICHHOCTH. BakHeillme cTpouTenbHble MaTepUalbl: KepaMuKa,



CTEKJIO, TIEeMEHT, OeTOH, kene300eToH. [IpobraemMbr 6€30macHOr0 MCIOIh30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

M3YyUYCHHE 00pa3ll0B HEOPTAaHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIOTHI,
IIPOBE/ICHUE KAaYeCTBEHHBIX PEAKIMN Ha XJIOPUJI-UOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAaHMs, OMBITHI, OTpaXKaoUe (PU3NYECKUE U XHMHUYECKHE CBOMICTBa
TaJIOTEHOB M WX COEIMHEHHH (BO3MOXHO HCIOJIb30BAHHE BUIEOMATEPUAJIOB),
O3HAaKOMJIEHHE C oOpa3naMu XJOpUIOB (TaJOT€HHUIOB), O3HAKOMIJICHHUE C
oOpaslaMi cepbl M €¢  COCIMHEHMSIMU  (BO3MOXXHO  HCIIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HAOIIOCHNUE Mpoliecca OOYTIMBAHUS caxapa MoJ ACHCTBHEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCIIOTHI, H3YYEHHE XHUMHUYECKUX CBOMCTB
pa30aBJIEHHON CEPHOW KUCIOTHI, IPOBE/IEHUE KAUECTBEHHOW peaKkuu Ha Cyb(aT-
MOH U HaOJIOJEHHE IMpHU3HAKa €¢ MPOTEKaHWUs, O3HAKOMJIEHHE C (PU3MUECKUMU
cBoiicTBamMM a3oTa, Qocdopa U UX COEAMHEHUN (BO3MOXKHO HCIIOJIb30BAHUE
BHJIEOMATEPHAIIOB), 00pa3uaMu a30THBIX U (POCPOPHBIX yIOOPEHHIA, OIyUEHHE,
coOMpaHue, pacrno3HaBaHWE€ M U3YYEHUE CBOWCTB aMMHUaKa, IPOBEJICHUE
KayeCTBEHHBIX PEaKIMi Ha MOH aMMOHMS M (ocaT-uOH U HU3yUYEHHE NMPU3HAKOB
UX MPOTEKAaHHUs, B3aNMOJECHCTBUE KOHLIEHTPUPOBAHHON a30THOM KHMCIIOTBI C MEJIBIO
(BO3MOXKHO UCIIOJIb30BaHUE BUJICOMATEPHUAIIOB), U3y4EeHUE Mozenen
KPUCTAJUIMYECKUX PEIICTOK anMasa, rpaduta, (QysuiepeHa, O3HAKOMJIEHUE C
MPOIIECCOM  QJICOPOIIMU  PACTBOPCHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
yCTPOMCTBOM NPOTHBOrasa, MoJIydeHHe, COOMpaHue, paclio3HaBaHUE U H3YUYCHHE
CBOMCTB YTJIEKUCIIOIO Ta3a, NPOBEJCHUE KAaUueCTBEHHBIX peaklUuil Ha KapOOHAT U
CWIMKAaT-UOHbl W M3YYEHUE TMPU3HAKOB HUX TMPOTEKAHMS, O3HAKOMIICHHE C
MPOIYKUHUEH CUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIIEHHE SKCIEePUMEHTAIbHBIX
3a7a4 1o TeMe « BaxkHele HEMETAIUTbl U UX COCTUHEHUS.

MeTtasiibl 4 UX COeIUHEHUSA

OO1rast XapakTepUCTUKa XMMHUECKHUX 3JIEMEHTOB — METAJJIOB HA OCHOBaHHUU
ux nosioxkeHuss B llepuommueckor cucreme xumuuyeckux osiemeHtoB [, .
MenneneeBa u ctpoeHus aToMoB. CTpoeHue MeTauioB. MeTtamnuyeckas CB3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKAss  PELIETKA.  JJIEKTPOXUMHUYECKUH  pAl
HanpspKeHU MeTaioB. @U3nyeckrue U XMMUYECKHUE CBOWCTBa MeTaiioB. OO1ue
CHOCOObI ToMydeHHuss MeTawioB. [loHSATHE O KOpPpO3MM METauioB, OCHOBHbBIE
CHocoObI 3almUThl UX OT Kopposuu. CraBel (CTadb, YyTyH, TIOPATIOMUHHM,
OpoH3a) ¥ UX MPUMEHEHNE B ObITY U MPOMBIIIIIICHHOCTH.

[[{enounple mMeTamuibl: moyokeHue B [lepronnueckoil cucTeMe XMMHUYECKUX
aneMmeHToB . M. MenzaeneeBa, CTpoOeHUE UX aTOMOB, HAaXOXKJIECHUE B IIPUPOJE.
duznyeckre U XUMHYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kaus). OKCuasl 1



TUAPOKCUILI HaTpusi W Kanus. [IpuMeHeHHe 1IeNIOYHBIX METAUIOB U HX
COCIMHEHUN.

[[lenoyHno3emenbHble METAJUIbI MarHuid MW KaJbLUMW: IOJOXKEHHE B
Ilepnoguueckon cucreme xuMmuueckux simeMeHToB [[. M. MenaeneeBa, ctpoeHue
UX aTOMOB, HaXOXJIeHHE B Ipupoae. uznueckue 1 XuMUYECKUE CBOMCTBA MATHUS
U Kanpuusa. Baxseimue coeauHeHUs Kaiblus (OKCHUI, THUIPOKCHMA, COJIH).
JKeécTkocTh BOJIBI M CITOCOOBI €€ YCTPaHCHUS.

AsnroMuHuN: Tosioxkenue B [leproauyeckoi cucTeMe XUMUUECKUX AJIEMEHTOB
JI. 1. Menneneesa, cTpoeHue aTroma, HaxoOKIE€HHWE B npupone. Pusnueckue u
XUMUYECKUE CBOMCTBA altOMUHUS. AM(POTEpHBbIE CBOMCTBA OKCHIA U THAPOKCUIIA
AIFOMUHUS.

Kenezo: nonoxenne B lleproanueckon cuCcTEMEe XUMUYECKUX JIEMEHTOB /.
N. MenneneeBa, CTpO€HHME aToma, HaxXOXIEeHHE B npupone. Pusmyeckue u
XUMHUYCCKHE CBOMCTBa jkejie3a. OKCHIbl, TuApoKCHIbl U comu xkenesa (1) u xenesa
(III), ux cocta, CBOWMCTBA U MOTYUYEHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHME ¢ o0pa3llaMud METAUIOB U CIUIaBOB, WX (PU3HMUECKUMHU
CBOMCTBAMHU, U3YUYEHHUE  PE3YJbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJECUCTBUS OKCHJIA
KIS W HATpus C BOJOM (BO3MOYKHO HCIIOJb30BaHUE BHIEOMATEPHAIIOB),
HCCJIEIOBAHUE CBOWCTB KECTKOW BOJIbI, MpOIIECCa TOPEHUS XKele3a B KUCIOPOAE
(BOBMOXKHO  HCIOJIb30BAaHHE  BHJICOMATEPHATIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMii HAa MOHBI: MarHus, KajbllUs, aJIOMUHUS, [IUHKA, *Keje3a
(IT) u xeneza (I1I), mequ (1), HaGnrOAEHNE M OMUCAHUE TPOIECCOB OKPAITUBAHMUS
IJJaMEHH MOHAaMU HATpusi, Kalusd U Kaldblus (BO3MOXHO HCIIOJIb30BaHUE
BUIEOMATEPUAIIOB), HCCIIeIOBaHNE aM(OTEPHBIX CBOWCTB TMIPOKCHIA ATTFOMUHUS
Y TUJPOKCHU/JIA IIMHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a/1au 1o TeMe «BakHeiime
METAJLJIbI U KX COSTUHECHHUS.

XuMHus 4 OKpYsKawIlas cpeaa

Bemectsa u Marepuanbl B TNOBCEIHEBHOM XU3HU 4YeJlOBEKA. be3omacHoe
UCIIOJIb30BaHUE BEIECTB U XMMHUUYECKUX peakiuii B ObITy. [lepBas momolpb mpu
XUMUYECKUX 0KOTaX U OTPaBJICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYKarolleld cpenpl (mpelnesibHas AOMyCcTUMast
KOHIIeHTpanus Bemects, aanee — [1/IK). Posb xuMun B pelieHnn 3K0JI0THYECKUX
mpooIIeM.

Xumuueckuui IKcnepumenm:

u3ydeHue o0pasioB MaTepuasioB (CTEKIIO, CIUIaBbl METAJJIOB, MOJUMEPHBIC
MaTepHaIbI).

Mescnpeomemmnuwie cea3u



Peanuzamnus MexXnpeaMeTHBIX CBsI3ed NMpU HM3YYEHHH XHUMHM B 9 Kiacce
OCYULIECTBIISIETCS. 4Yepe3 HCIMOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHbIX
MOHATUH, TaK U MOHITHUH, SIBJSIONIUXCS CUCTEMHBIMH JJI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IUKJIA.

OO1ue ecTecTBEHHO-HAYUHbIE TOHATHSA: HAY4YHBIA (PaKT, TMIIOTE3a, 3aKOH,
TEOpHUsl, aHalu3, CHHTE3, KIacCU(pUKaLMs, TEePUOJAUYHOCTh, HaOII0ICHUE,
AKCIIEPUMEHT, MOJCITUPOBAHUE, H3MEpPEHHE, MOJEINb, SBICHUE, MMAPHUKOBBIN
s dexT, TEeXHOTOT S, MaTEPHAITHI.

®duzuka: Marepusi, aToMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH]I,
U30TOMbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUUYECKUN 3apsiji, MPOBOIHUKH,
MOJTYNPOBOJHUKHU, JUAJEKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSIHHE BEIEeCTBa, T'a3, paCTBOP, PACTBOPHUMOCTH, KPUCTAJUTHYECKAs
pelIeTKa, CIUIaBbl, (pU3MYECKHe BEIMYMHBI, CAMHULIBI W3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, MIIAHETHI, 3B€3bl, COJIHIIE.

buonorust: ¢ortocunTes, npixanue, Ouocdepa, 3KOCUCTEMA, MUHEPAJIBHBIC
yA0OpeHus, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, MUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpochepa, MHUHEpasbl, TOpPHBIE MOPOIBI,
MOJIE3HBIE UCKOIIaeMbI€, TOTLTUBO, BOJIHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHMSA ITPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3YyJbTaThl OCBOCHHS IPOrpaMMbl OCHOBHOIO  OOILEro
o0Opa3oBaHMs JOCTUTAIOTCS B XOJ€ OOy4YeHHsS XHMHHM B €IUHCTBE Y4YeOHOU u
BOCIIUTATEIIbHON JCATENBHOCTH B COOTBETCTBUM € TPAJAULHUOHHBIMU POCCUMCKAMU
COLIMOKYJIETYPHBIMA U JyXOBHO-HPABCTBEHHBIMU LEHHOCTSIMH, NPHUHITBIMUA B
oOliecTBe MNpaBUJIaMM M HOpPMamMu IIOBEJIEHUS U CIOCOOCTBYIOT Ipoleccam
CaMONO3HAHUs, CAMOPA3BUTHUS U COLIMAIA3ALIMN O0YYarOIINXCS.

JIM4HOCTHBIE ~ pe3yJIbTaTbl  OTPa)KalOT  TOTOBHOCTh  OOYyYarOIIMXCS
PYKOBOJICTBOBATbCSl CHUCTEMOW IMO3UTHMBHBIX [IEHHOCTHBIX OpHEHTALMA U
pacUIMpPEHHE ONBITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpMOTHYECKOT0 BOCTIUTAHMS:

LEHHOCTHOTO OTHOLIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY
M Hay4YHOMY HaCJEIHIO, TOHMMaHUS 3HAYEHHUS XWMHYECKOW HAayKH B KU3HU
COBPEMEHHOro OO0IIecTBa, CIOCOOHOCTH BIAJETh JOCTOBEPHON HH(pOpManuen o
NEPENOBBIX JOCTHKEHHMSX M OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0ILIECTBA;

2) rpaKAaHCKOT0 BOCIIUTAHUS

NPEACTABICHUS] O COLMAIBHBIX HOPMax W TMPaBWIAX MEXKIMYHOCTHBIX
OTHOIIECHUN B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM,  y4eOHO-UCCNEAOBATEIbCKOM, TBOPYECKOW WM APYrMX  BUAAX
NEeSATEIbHOCTH, TOTOBHOCTHM K Ppa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpHU
BBINIOJIHEHUN YYE€OHbIX, MO3HABaTEIbHBIX 3a/ay, BBINOJHEHUH XUMHUYECKHX
HKCIIEPUMEHTOB, CO3aHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOILM B IIpoOLIECCE€ O3TOM ydeOHOW MeATeTbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOC TIIOBEJIEHWE M TMOCTYNKH CBOMX TOBAapHUIIEH C NO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3) IEeHHOCTH HAYYHOTO MO3HAHMSL:

MHUPOBO33PEHYECKHE TPEACTABICHUS] O BEIIECTBE M XUMHUYECKON pEaKIMH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsS HAayKH M COCTaBISIOLINE
OCHOBY [UIsl IOHUMAaHMsI CYIIHOCTH Hay4HOM KapTUHBI MUpa, MpeICcTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS NPUPOABI, B3aUMOCBS3SIX YEJOBEKA C
IIPUPOTHOMN CPENOU, O POJIM XUMHUU B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEW;

MO03HABATEJIbHBIE MOTHUBBI, HAMPABJIECHHbIE HA TMOJYyYEHHE HOBBIX 3HAHUU MO
XUMUU, HEOOXOAMMBIE JJisi OOBACHEHUs HAOJIOJaEMBIX IMPOIECCOB M SIBJICHUM,
MO3HABATENbHON, MHPOPMAIMOHHON W YUTATENbCKOM KyJIbTYPBl, B TOM YHCIE
HABBIKOB CaMOCTOSITENIbHOM paboThl ¢ y4eOHBIMH TEKCTaMH, CIPaBOYHOMN



JUTEPATYPOH, MOCTYMHBIMA TEXHHUYECKHUMHU CPEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHUH;

uHTepec K OOyYeHHI0 W TO3HAHMIO, JIOO0O03HATETHHOCTb, TOTOBHOCTH H
CHOCOOHOCTh K  CaMOOOpa30BaHUIO, IMPOEKTHOM UM  HUCCIENI0BATEIbCKOU
JeSITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH M YPOBHSI OOy4deHHUS B
JIaJbHEHIIEM;

4) hhopMHUpOBAHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTU JKU3HU, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3/I0pPOBBIO, YCTAaHOBKM Ha 370POBBIA 00pa3 >KU3HH, OCO3HAHHME IMOCIEIACTBHI U
HETIPUSTUE BPEIHBIX MPUBBIUEK (YHOTPEOJIEHUS aTKOTr0Jis, HAPKOTUKOB, KYpEHHSI),
HEOOXOJIUMOCTH  COOMIONICHUS] TMpaBuUi O€30MaCHOCTH TMpU  OOpallleHUH ¢
XUMUYECKUMHU BEIIECTBAMU B OBITY U PEAbHON KU3HH,

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpEC K MPaKTUYECKOMY M3yUYEHUIO TTpodeccuii u Tpyia pa3inyHOro poja,
YBAKEHHE K TPYyAy M pPeE3yjbTaraM TPYIAOBOH IEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE MPUMEHEHHUS TMPEAMETHBIX 3HAHUW 1O XWUMHUHU, OCO3HAHHBIA BBIOOP
WHJUBUTyJIbHON TPAEKTOPUU MPOJOJIKEHUSI 00pa30BaHUs C YUYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEN,
yCHEIHON MpodhecCuOHATBLHOM AESTEIPHOCTA U PA3BUTHUS HEOOXOIUMBIX YMEHHUIA,
TOTOBHOCTH aJalTUPOBATHCS B MPO(EeCCUOHATBHOM Cpeie;

6) 3K0JIOrHYeCKOr0 BOCIIUTAHMS:

HKOJIOTUYECKH LEJIECO00pa3HOEe OTHOIIEHHE K NPHUPOAE KaK HCTOYHUKY
KU3HHU Ha 3eMJle, OCHOBE €€ CyLIECTBOBAaHUS, NIOHMMAaHUE [IEHHOCTH 3JI0POBOIO U
O0e3zonmacHOro oOpa3a KU3HH, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY
(u3HMUEeCKOMY M TICUXMYECKOMY 3JI0pOBbIO, OCO3HAHHE IIEHHOCTH COOJIOJICHUS
npaBuiI 0€30MAaCHOTO MOBEICHHUS MPU PabOTE C BEIIECTBAMU, a TAK)KE B CUTYyaIUsX,
YIPOXKAIOIINX 30POBBIO U )KU3HHU JIFOACH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJy4aeMble MPU MU3YYCHUH XUMUHU, IS
pelIeHUs 3a/1a4, CBA3aHHBIX C OKPYKAIOIIEH IPUPOIHON CPENON, ISl TOBBILICHHS
YPOBHSI  AKOJOTMYECKOM  KyJbTYpbl, OCO3HaHUS TJ00aNbHOTO  Xapakrepa
HKOJOTUYECKUX MPOOJIeM M MyTed HMX pelieHusi MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIICHUS, YMEHUSI PYKOBOJCTBOBATHCA UM B MO3HABATEJIBHOM,
KOMMYHHMKATUBHOW U COLMAIBHON ITPAKTHUKE.

METAIIPEJMETHBIE PE3YJIBTATBI

B cocraBe wMmeTanpeaIMETHBIX pE3yJbTaTOB BBIACIAIOT 3HAYUMBIE IS
dbopMupoBaHUS MHUPOBO33PEHUS OOIICHAYYHbIE TMOHATHS (3aKOH, TEOpHs,
OPUHIIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOLECC, IKCIEPUMEHT U JAPYTOE.), KOTOPbIE
WCIIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEAMETax W IMO3BOJSIOT Ha
OCHOBE 3HaHHMI U3 3TUX MpPeIMEeTOB (HOpPMHUPOBATH MPEICTABICHHE O IIEJIOCTHON



HAay4YHOW KapTUHE MHUPA, U YHUBEPCAIbHbBIC YUCOHbBIC NCUCTBUS (IO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISITUBHBIE), KOTOpble oOecneunBaioT (HOpMHUpPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY ILJITAHUPOBAHUIO M OCYILECTBICHUIO Y4eOHOMU
JIESITEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUeOHbIE 1eiCTBUA

Bba3oBble JJoruueckue JeMicTBUA:

YMEHHUS WCTOJIb30BaTh MPHEMBI JIOTHUYECKOTO MBINIIEHUS TPU OCBOCHUU
3HAHWI: PacKPhIBaTh CMBICT XMUMHYECKUX TOHSTHH (BBIICIATh MX XapaKTEpPHBIC
NPU3HAKK, YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH TMOHSTUSIMHU), UCIOJIH30BATh
MOHATHS JIJIs1 OOBSICHEHUS OTJIEIbHBIX ()AKTOB U SIBJICHUM, BHIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIMU XUMHUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUi,
YCTaHABIWBATh MPUYUHHO-CIICJICTBCHHBIC CBS3W MEXKIYy OOBEKTaMH H3YUCHHS,
CTPOUTH JIOTHUECKHUE PACCYXKIACHUS (MHIYKTUBHBIC, JECAYKTHUBHBIC, TI0O aHAJIOTHH),
JIeNaTh BBIBOJIBI U 3aKITIOUEHUS;

yMEHUE TPUMEHITh B IIpPOIleCCe I[IO3HAHMS TOHATUSA (MPEIMETHBIE U
MeTaIpeAMETHBIC), CHMBOJIMYECKHAE (3HAKOBBIC) MOJCIIH, UCTIOIL3YEMBIE B XHMMHUH,
peoOpa30BhIBATh MIMPOKO MPUMEHSIEMBIC B XUMHUHM MOJICIbHBIC MIPEACTABICHUSI —
XUMUYECKUN 3HAK (CHMMBOJ »JJIEMEHTa), XUMUueckas (opMyra U ypaBHEHHE
XUMHUYECKON PeaKkIuu — MpU pElICHUH Y4eOHO-TI03HABATENbHBIX 33]1a4, C YUYCTOM
ATUX MOJICNIBHBIX TMPEICTABICHUN BBISBISTh M XapaKTEPU30BaTh CYIICCTBEHHBIC
MIPU3HAKU M3yYaeMbIX 0OBEKTOB — XUMHUECKUX BEIIESCTB M XUMUYECKHUX PEaAKITHH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, TPUYMHHO-CICJACTBEHHBIC CBSI3U W
IPOTUBOPEYHS B U3yIAEMbBIX MPOIECCaX U SIBICHUSIX.

Bba3oBble ucciienoBare/ibCKue AeiicTBUS:

YMEHHE HCIIOJIh30BaTh TOCTABJIICHHBIE BOIMPOCHI B KA4eCTBE WHCTPYMEHTA
MO3HAHUS, a TaKKe B Ka4yeCTBE OCHOBBI I (DOPMHPOBAHMS THUIIOTE3BI IIO
MIPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX CYKIICHU;

MpUOOpPETEHNE OIbITa IO TUTAHUPOBAHUIO, OPTaHU3AIMUd M TMPOBEIACHUIO
VYCHHUYECKUX OKCIIEPUMEHTOB, YMEHHME HAONIOJaTh 3a XOJOM IMpoIlecca,
CaMOCTOSITEIIbHO MPOTHO3UPOBATH €0 pe3yibTaT, (HOpMyIUpoBaTh 00OOIICHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEICHHOTO OIbITA, UCCIICIOBAHUS, COCTABIIATh OTUET O
npoJieTaHHoN padoTe.

Pa6Gora c undgopmanueii:

yMEHUE BBIOMpATh, aHAIM3UPOBATh M WHTEPIPETHPOBATH HWH(OpPMAIUIO
Pa3IMYHBIX BUJOB W (HOPM TPEICTABICHHUS, MTOTyYaeMyI0 U3 Pa3HBIX UCTOYHHUKOB
(HayYHO-TIONYJISIpHAsT ~ JIUTEpaTypa XHMHYECKOTO COJCP)KaHHsI, CIPABOYHBIC
nocobusi, pecypcel MHTepHETa), KPHUTHYECKH OIICHUBATh IMPOTHBOPCUMBYIO H
HEJI0OCTOBEPHYIO MH(OpMaIuio;



yMEHHE MPUMEHATh Pa3InYHbIE METOJbl M 3aMpOChl MPU MOUCKE M OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJIMMBIX JJi BBIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJlay OMpPEACICHHOTO TUIa, MPUOOPETEHUE OIbITa B
0o0JlaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHIA,
OBJIaJICHUE KYJIbTYpO aKTUBHOTO HCIIOIb30BAHUS PA3IMYHBIX MIOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO GOpMy IpeacTaBieHUs HHGOPMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJayll HECIO0XXHBIMU CXEMaMH, JuarpaMMaMi,
IpyruMu popmMamMu rpaduKu U UX KOMOHWHALIMSIMU;

yMEHHE WCIOJIb30BaTh M AaHAIM3MpPOBAaTh B IIpoliecce Y4YeOHOU W
UCCJIeI0BATEIHCKON JEATEIbHOCTH MHMOPMAIIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIICTBa M TPAHCIOpPTAa HAa COCTOSHUE OKPY’KAIOLIEH NPUPOIHON
Cpepl.

KoMMyHuKATHBHBIE YHUBEpPCAJIbHbIE yueOHbIe JelcTBHUA:

YMEHMs 3a/aBaTb BONPOCH (B XOA€ Juajiora W (Wiau) JTUCKYCCHM) IIO
CyLIeCTBY  oOcyXJIaemMoll  TeMbl, (OPMYyJIHpPOBaTb CBOM  MPEAJIOKEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS MPEJIOKEHHOH 3a1a4u;

YMEHHSI ~ TPEJACTaBISATh  TOJy4YEHHBIE  pEe3yNbTaThl  IO3HABATEIILHOM
JCSITENIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; [elaTh IMPE3CHTAINIO
pE3yJIbTaTOB BBIMOJIHEHHUS] XUMUYECKOTO 3KCIEpUMEHTa (Ja00paTOpHOTO OMbITa,
nabopaTopHOI pabOTHI MO MCCIICIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MTPOEKTA);

yMEHHsI y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEIPHOM M HUCCIIENOBATENbCKONM  JIEATEIBHOCTH TPU  PEHICHUH
BO3HUKAIOIINX TPOOJIEM Ha OCHOBE yueTa OOIIMX HMHTEPECOB U COTIIACOBAHMS
no3unuil (00cyXeHusi, OOMEH MHEHHMSIMH, «MO3TOBbI€ LITYPMbD», KOOPAUHALIUSA
COBMECTHBIX JCWCTBMH, OINpeAeNeHue KpPUTEpPUEeB IO OICHKE KadecTBa
BBITIOJTHEHHOHN pabOThI U JPyTHE).

PeryisiTuBHBIEe yHHBepcaibHble YUeOHbIe 1eCTBUS:

YMEHHE CaMOCTOSTEIbHO ONPENENiTh LEIN JAEATEIbHOCTH, IUIAHUPOBATh,
OCYIIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NeSITeILHOCTD, BRIOMpATh Hanboiee dPPeKTUBHBIC CITOCOOBI pelieHUsl yIeOHbIX U
MO3HABATENbHBIX 3aJa4, CaMOCTOSITEIHbHO COCTaBISATh WM KOPPEKTUPOBATH
NPEAJIOKEHHBIA AJITOPUTM JICMCTBUM TPHU BBHINOJHEHUM 3aJaHUM C Y4ETOM
MOJy4YEHHUs] HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTax — BELIECTBaX U pEaKUusX,
OLICHHMBATh COOTBETCTBUE IOJYYEHHOI'O pe3yJibTaTa 3asBICHHOW IIeNM, yMEHHE
MCTIONb30BaTh M AaHATTM3UPOBATH KOHTEKCTHI, IPe/jIaraeMbie B yCIOBUH 3aJaHHH.

NPEAMETHBIE PE3YJIbTATHI

B cocraBe mpeaMETHBIX pe3yJbTaTOB IO OCBOEHHUIO 00s3aTEIHLHOTO
COJIEp’KaHusl, YCTAaHOBIIEHHOTO JaHHOW (eaepaibHOH pabouelt MporpamMmon,
BBIICTISIOT: OCBOEHHBbIE OOYYaIOIIMMUCS Hay4YHbIE 3HAHUS, YMEHHUS M CIIOCOOBI



NEUCTBUN, crnenupuuecKkue Uil TPEeAMETHOW oOmacth «XUMHS», BUIBI
NEATEIBHOCTH 10  IOJYYEHHIO HOBOTO  3HAHWS, €ro  HWHTEpIpETalUH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIUsIX.

K xonIiy oOyuenus B 8 Kkiacce npeMeTHbIE pe3yJbTaThl HA 0a30BOM YpOBHE

JOJIKHBI OTpaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBIC] OCHOBHBIX XMMHUYECKHX TMOHATHUI: aTOM, MOJEKYIa,
XAMHUYECKUN 3JIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BEMIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHASL aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpPHAs Macca,
MaccoBas IOl XUMUYECKOTO 3JIEMEHTA B COSAMHEHUH, MOJISIPHBIN 00BEM,
OKCHJ], KHCJIOTa, OCHOBAaHHWE, COJb, AJIEKTPOOTPULIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHUYECKasl peakius, Kiaccupukaiusi peakiui: peakiuu
COCIMHEHUSA, PEAaKUUU PA3JIOKEHUS, PEAKUUH 3aMEIICHHS, PEaKIHUH
oOMeHa, HK30- U PHJIOTEPMHUUECKUE PEAKIINH, TeTJIOBOU d(DPeKT peakiuu,
AIpO aToMa, JJEKTPOHHBIA CIIOH aroMa, aroMHas oOpOuTalb, paanycC
aToMa, XUMHUYECKasl CBs3b, MOJIAPHAS] U HEMOJISIipHAsi KOBAJEHTHAs CBS3b,
WOHHAs CBA3b, MOH, KaTUOH, aHWOH, PacTBOP, MaccoBas J0JiA BELIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKUX TOHITUH H
MPUMEHSThH 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALLICHUI;

e HCIOJb30BaTh XHUMHUYECKYI) CHMBOJUKY [UJIsi COCTaBJeHUs (Qopmyi
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIUN;

e OIpENENATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEAEICHHOMY KJIacCy COEAUHEHHM IO
dbopmyiaMm, BHUJ XUMHUYECKOM CBSI3M (KOBaJIGHTHAsT W HMOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSIX;

e packpbiBaTh cMmbici [lepuomnueckoro 3akona [I. WM. Mengeneena:
JEMOHCTPUPOBATh TMOHUMAHHE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX MoJiokeHusi B llepumonnueckoil cucreme,
3aKOHOB COXPaHEHMS MacChl BEUIECTB, MOCTOSAHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEHHUSI, 3aKOHa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuonnueckon
CUCTEMbl XHMMHMUYECKHMX OJJEMEHTOB: pa3jiuyaTh [OHATHS «TJIaBHas
noarpymnma (A-rpymma)» u «mobounas noarpynmna (b-rpymnma)», mansie u
OOJNBIIME TIEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabnuie «llepuonuueckass cucteMa Xumudeckux i3nemeHto J[. .
MeHneneeBa» C YHCIOBBIMM XAPAKTEPUCTUKAMU CTPOEHHS aTOMOB



XUMHUUYECKUX DJIEMEHTOB (COCTaB M 3apsij siipa, o0Ilee YUCIO PIEKTPOHOB
U pacrpeieieHre UX MO0 3JIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMHYCCKHUE DJIEMEHTHI, HCOPTAHUUECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YMCIy W COCTaBYy YYacCTBYIOIIMX B PEAKIIUU
BEIIIECTB, M0 TETIOBOMY (D eKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHME CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPXKAasi ONMMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKLINN;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXXHOCTU TMPOTEKAHUS XUMHUYECKUX TNPEBpAIllCHU B
Pa3INYHBIX YCIOBUSX;

BBIYUCIISITH  OTHOCUTEIBHYIO MOJIKYJSIPHYI0O W MOJSIPHYIO  MAacChl
BEILECTB, MAaCCOBYIO [OJII0 XHMMHYECKOrO »3JIeMEeHTa 1o (dopmyie
COEJIMHEHHUS, MaCCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKInu;

MPUMEHSTH OCHOBHBIE OIEpAllMU MBICTUTEIBHON JIEATEIHOCTH — aHaU3
U CHUHTE3, CpaBHEHHUE, 0000IlEeHHE, CUCTEMATH3allMio, KIacCU(UKAIIUIO,
BBISIBJICHUE TIPUYHWHHO--CIICJCTBEHHBIX CBS3CH — M1 M3yYCHHSI CBOMWCTB
BEIIECTB M XHMHYECKUX PEAKIUH, eCTECTBEHHO-HAYYHbIE METOJIbI
MO3HAHUA — HAONIOZICHUE, W3MEPEHHUE, MOJICTUPOBAHHE, IKCIICPUMEHT
(peanbHBIN ¥ MBICTICHHBIN );

CIENOBAaTh  IMpaBUjaM  MOJIb30BAaHUS ~ XMMHYECKOWM  TOCyAOM |
7a00paTOpHBIM  O0OpYJIOBaHMEM, a TakKXKe IMpaBWJIaM OOpaIlleHUs C
BEI[ECTBAMH B COOTBETCTBUM C MHCTPYKUIUSIMH TIO BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TOJYYECHUIO H COOUpPAHHIO
ra3zoo0pa3HbIX BEHIECTB (BOJOpPOJAa M KHUCIOpPOAA), MPUTOTOBICHUIO
pacTBOPOB C OMNPENCICHHOM MacCOBOW JOJIEW PAacTBOPEHHOTO BELIECTBA,
IJIAHUPOBATh M TPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTBHI IO
pacro3HaBaHUIO PACTBOPOB MIEIOYEH U KUCIOT C TIOMOIIBIO0 MHIANKATOPOB
(;makmyc, henondTarenH, METHIOPAHXK U APYTHE).

K xoH1y oOydenus B 9 Kiacce npeMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

pacKpbIBaTh CMBICII OCHOBHBIX XHMMHYECKUX TMOHSATUN: XUMUYECKUU
JJIIEMEHT, aTOM, MOJIEKyJa, WOH, KaTWOH, AaHWOH, IPOCTOE BEILIECTBO,
CJIO)KHO€ BELIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUECKasl peaKlns, XUMUYecKasi CBA3b, TEIIOBOU 3(PdeKT
peakuu, MOJib, MOJSPHBIA  00BEM,  PACTBOP,  AJIEKTPOJUTHI,
HEBJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAS. UCCOLMAIMSA, PEAKIUH HOHHOIO
oOMeHa, KaTalu3aTtop, XUMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBIE PEaKINK, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHE M  BOCCTAHOBIICHHUE,
aloTponusi, aMm(pOTEepHOCTh, XUMUYECKasi CBSI3b (KOBAJICHTHAsl, MOHHAS,
MeTaJuInuecKas), KpUCTAILTMYECKas peHieTKa, KOppo3Us METaslIoB,
CIUIaBbl, CKOPOCTb XHUMHYECKOM pPEAKUUHU, MPEIETbHO JOMyCTHUMas
koHuenTpaus [1/IK Bemecrna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWUMHUYECKUX TMOHATHA U
MPUMEHSITh 3TU OHSTUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIHMKY JUISI COCTaBJICHHS (HOpMYyI
BEILIECTB ¥ YPABHEHUI XMUMHUYECKUX PEAKIIMIL;

ONPEIENATh BaJIECHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX DIIEMEHTOB B
COCIMHEHUSAX paA3JIMYHOIrO COCTaBa, NPHUHAMIEKHOCTb BEUIECTB K
ONpPENEICHHOMY KJacCy COEIMHEHUW 1o (opmysaM, BUA XHUMHUYECKOU
CBs3M (KOBaJCHTHas, WOHHAsg, MeETaUIMYecKasi)) B HEOPTraHUYECKUX
COCJIMHEHUSX, 3apsii MOHA M0 XUMUYECKON (opMylie, XapaKkTep Cpebl B
BOJIHBIX PACTBOpax HEOPTraHUYECKUX COCAMHEHUU, TUM KPUCTALIUYECKOU
PELICTKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMbich llepuoguueckoro 3akona J[. M. Menneneesa u
JEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIKCHIBATh W XapaKTepHU30BaTh
tabnnunyio (opmy Ilepuogmdeckoil cUCTEeMbl XUMUYECKUX DJIEMEHTOB!
paznuyaTh MOHATHUS «TJIaBHAs mnoArpynna (A-rpymnma)» U «moOodHas
noarpynmna (b-rpynmna)», mansie W OOJbIIME TMEPHUOJbI, COOTHOCUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOJUYSCKOM Tabiuie, ¢
YUCJIOBBIMU  XapAaKTEPUCTUKAMHU  CTPOEHUSI  aTOMOB  XUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsil sjapa, oOIIee 4YUCIO0 JJIEKTPOHOB H
pacmpesieieHde WX 10 JJEKTPOHHBIM  CIIOSIM), OOBSACHSITH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB 3JIEMEHTOB U UX COEAUHEHUU B
npezenax MajiblX NEPUOIOB U TIaBHBIX MOATPYII C YYETOM CTPOEHHUS UX
aTOMOB;

KJIaCCU(PUIIMPOBATh XUMHUYECKHE AJIEMEHThI, HEOPTAHUUECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy UM COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEILIECTB, MO TEIUIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEMCHEW OKHUCIICHUS
XHMHUYECKUX IJICMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOMIUE U CHCIUPUICCKUE XHUMHYECCKUE
CBOMCTBAa TPOCTBHIX U CJOXHBIX BEIIECTB, MOATBEPKIAsl OIMKHCAHUE
NpUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUM COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIINM;

COCTaBIISAITh YPABHEHUS DJEKTPOJIUTUYECKOM IHUCCOLMAIMU  KHUCIOT,
LIEJIOYEH U COJIEH, MOJHBIE U COKPALLICHHBIE YPABHEHUS PEAKLIUI HOHHOTO



oOMeHa, ypaBHEHHUS pEaKlWid, TMOATBEPKIAIOIMNX CYIIECTBOBAHHE
TeHETHYECKOM CBSI3U MEXKy BEIlIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;
MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS,
BO3MOXKHOCTH TMPOTEKaHUSI XMMUYECKHX TMPEBpPALCHUNH B Pa3IUUYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJCKYJSIPHYIO W MOJSIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO JJIeMEHTa 1o (opmyIie
COEJIMHEHHUS, MaCCOBYIO JOJIO BEIECTBA B paCTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKInu;

coON0aTh  MpaBWja  MOJb30BaHHUA  XUMHYECKOW  MOCYAOM  H
7a00paTOpHBIM  O0OPYJIOBAaHMEM, a TaKXe IpaBWia OOpallleHus C
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSMH 110 BBITIOJIHCHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYECHUIO U COOUpPAHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO rasa);

MPOBOJUTh  PEAKIMH, TOJATBEP)KJAIONINE  KAadyeCTBCHHBIH  COCTaB
pPa3IMYHBIX BEIIECTB: PAclO3HABATH OIBITHBIM MYTEM XJIOPHI-, OPOMH/I-,
uonu-, kKapoOonat-, ocdar-, cunmukar-, cynbdar-, TUIPOKCUI-HOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MIPUMEHSATh OCHOBHBIC OTICPAIMHA MBICITUTEIHPHONU ESITEILHOCTH — aHAJU3
U CHHTE3, CpaBHEHHE, OO0O0OIIECHHE, CHUCTEMATU3allMI0, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€H — JJIS M3YyYEHUS] CBOWMCTB BELIECTB U
XUMUYECKUX PEaKlUid, €CTECTBEHHO-HAYYHBIE METOJbI TIO3HAHUS —
HaOIOICHUE, M3MEpEHHe, MOJCIMPOBAaHUE, SKCIEPUMEHT (pealbHbId W
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHMUE
8 KUIACC

Ne

HaunmenoBaHmue pa3aeioB u

KoaudecTBo yacos

KonTpoJbHbIe

IIpakTuyeckue

DuieKTpoHHbIe (U poBHIE)

n/n TeM MPOrpaMMbl Bcero oOpa3oBaTesibHbIE Pecypchl
padoTbI padoTbI
Paznen 1. [lepBoHavajbHble XUMMHUYECKHE TIOHATHSA
Xumus — BaxkHas 00J1acThb
11 €CTECTBO3HAHUS U 5 2 bu6mmoreka [IOK
' MPAKTUYECKOU JIEATETbHOCTH https://m.edsoo.ru/7f41837c
yeJI0BeKa
BemiecTBa 1 xuMuueckue bubmuorexa [JOK
1.2 15 1
peakiuu https://m.edsoo.ru/7f41837c
Hroro no paznery 20
Pa3nen 2. Baxkneiilue npeacTaBuTe/ M HEOPraHMYECKUX BEIECTB
21 Boznyx. Kucnopon. [lonstue 5 1 bubnuoreka LIOK
' 00 okcugax https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonstre o kucnorax 3 1 bu6mmoreka [IOK
' U COJIAX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [IOK
' OCHOBaHUSX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIacChI bu6mmorexa [IOK
2.4 . 11 1 1
HEOPraHUYECKUX COECIUHEHUN https://m.edsoo.ru/7f41837c
Hroro mo paznemy 30

Pa3nen 3. [lepuoanueckuii 3axkon u llepuonnyeckas cucrema xumuueckux 3jieMeHToB JI. . MenaeseeBa. CTpoeHne aToMOB.
Xumudeckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PEeaAKIIUN



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

[lepuoauueckuii 3aK0H U

31 Ilepuoauueckas cuctema 7 bubnnoreka [IOK
XUMHUYECKHX 31eMeHToB [l. W. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
XUMHUYECKast CBS3b. BuGmorexa LIOK

32 OxucauTeIbHo- 8 https://m.edso0.ru/7f41837¢c
BOCCTAHOBUTCIIbHBIC pCaKIINU

Hrroro mo paszery 15 Et?pi?/?rﬁfdiicﬁﬁfﬂlssn
PesepBHOE BpeMmst 3 bubmorexa HOK

https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TIPOT'PAMME



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

9 KJIACC

Kosun4yecTBo yacoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbIie
Ne i/ P Kontpoabusie | IIpakrtnyeckue (ucpp )
NPOrpaMMbIl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypcsbl
Pasnen 1. BemecTBo m XuMH4YeCKHe peakIiun
11 [ToBTOpeHME U yroyOIeHHe 3SHAHUN 5 1 bubnunoreka [IOK
' OCHOBHBIX Pa3/IENIoB Kypca 8 kiacca https://m.eds00.ru/7f41a636
19 OcHOBHbIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bu6nuoreka [IOK
' peaxuuii https://m.edsoo.ru/7f41a636
13 DNEKTPONUTHYECKAs TUCCOIHAITHS. 3 1 1 bu6nunoreka [IOK
' XHMMHUUYECKHUE PEAKI[UU B PaCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paznemy 17
Pa3nen 2. HemeTawibl M UX COeTUHEHUSI
21 OO1u1ast XapakTepUCTHUKA XUMUYECKUX 4 1 bubnuoreka LIOK
' sneMeHTOoB VIIA-rpynmsl. ["anorenst https://m.edso0.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKUX
2.2 aneMeHToB VIA- el Cepa u e¢ 6 bubmmorexa [IOK
' FPYIIEL 2-ep https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTUKa XUMUYECKIX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 buomorexa LIOK
' 26 ’ P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mmas XxapaKTeprCTHKA XUMHYICSCKIX
24 snemeHToB [VA-rpynmel. Yriepon u 8 1 2 brbmmorexa [OK
' . Py ) poa https://m.edso0.ru/7f41a636
KPEMHUH U UX COCAUHEHUS
Hroro mo paznemny 25



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

Paszaea 3. Mera/iibl M X COeAUHEHUSA

3.1 OO01ue cBoOiicTBa METAJLIOB 4 EII;I[()SSJ:I/I;I;.T;I;?);E?/I; 112636
3.2 Baxneiiime Metayuisl 1 UX COEQUHEHUSI 16 Ir?t?[ij?/l;lr?: dI;?);.lr(u)/I;f 112636
Hroro o pazneny 20
Pa3zjnen 4. XuMus u okpy:kamias cpeaa
4.1 BemecTBa u Marepuansl B )KU3HHU YEJIOBEKA 3 bubmorexa [IOK
https://m.edso0.ru/7f41a636
Uroro no pazneny 3
Ha3zBanue moxyJst
PesepBHOE BpeMst 3 bubmmorexa [IOK

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



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

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Xumus, 8 knacc/ I'abpuensna O.C., Octpoymon WU.I'., Cnagkos C.A.,
AxknmonepHoe obmectBo «M3aarenbetBo «lIpocBemenne»
» Xumus, 9 xnacc/ 'abpuensa O.C., OctpoymoB W.I'., Cnaakos C.A.,

AxnmonepHoe obuiectBo «M3aarensctBo «lIpocBenienner

METOANYECKHUE MATEPUAJIBI IJI1 YYUTEJA

1. I'abpuensn O. C., Bockoo6oitaukopa H. I1., Slmykosa A. B. HactonbHas kHura
yuntens. Xumus. 8 kii.: Metonuueckoe nocodue. - M.: Ilpoda, 2021.

2. 'abpuensn O. C., Amykosa A. B. Terpaap nmst 1abopaTOpHBIX OMBITOB U
npakTrueckux padbot. 8 ki. K yueonuky O. C. 'abpuensina « Xumus. 8 kiaaccy.
M.: dpoda, 2022.

3. IN'abpuensn, O. C. Metoanueckoe mocodue k yueonuky O. C. ["'abpuensHa
«Xumusy. 8 kinace / O. C. I'abpuensa. — M. : Jlpoda, 2021. — 1009.

4. T'abpuensu, O. C. Meroauueckoe nmocodue k yaeonuky O. C. 'abpuensaa
«Xumusy. 9 kaace / O. C. IN'abpuensa. — M. : Jlpoda, 2021. — 108.

5. Xumus : TexHosiornueckue kapthol K yueOHuky O. C. I'abpuensina «Xumus. 8
KJ1acc» : Metoauueckoe nocodue / JI. 1. AcanoBa. — M. : JIpoda, 2020
6. Xumus : TexHonoruyeckue kaptol k yueoHuky O. C. ['abpuensna «Xumus. 9

KJacey : metoaumdeckoe nocooue / JI. . Acanoa. — M. : Jlpoda, 2018



7. Xumusi. 8 ki1.: KoHTposbHbIe 1 TpOBEpOoUHbIe paboThl K yueOHuky O. C.
['abpuensaa «Xumus. 8» [ O. C. I'abpuensn, 1. H. bepeskun, A. A. Yirakosa u

ap. - M.: Jlpoda, 2022. nanHbie

Xumus. 9 ki.: KonTposbHbIe 1 ipoBepouHbIe paboThl K yueOHuKky O. C.
['abpuensaa «Xumus. 9» [ O. C. I'abpuensn, 1. H. bepeskun, A. A. Yirakosa u

ap. - M.: Ipoda, 2010.

HHUP®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETHU
UHTEPHET

Beenurenannsiehttp://www.chemnet.ru I'azera « XuMus» 1 callT 1uis yautenst «51
Uy Ha YPOK XUMHUU

http://him.1september.ru Enunas xkomiekius LIOP: [TpenMerHas KoJuTeKIus
«XUMHUS

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4HbIC
skcriepuMeHThl: xumMus. Komnekiust Poccuiickoro o6mieo0pa3zoBaTeabHOTO
nopTrasia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii

http://www alhimik.ru Beepoccuiickas oumuana mkoJIbHUKOB 10 XUMHUH
http://chem.rusolymp.ru Opranuueckast XUMUs: 3JI€KTPOHHBIA YUCOHUK IS
CpPEIIHEH IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JIEKTPOHHBIN yUeOHUK


http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://www/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/

http://www hemi.nsu.ru OTKPBITEIH KOJUTSIHK: XHUMHUS
http://www.chemistry.ru JluctaniionHas oJUMITHAAA [T0 XUMHUH:

TEJIEKOMMYHUKALIMOHHBIN 00pa30BaTEIbHbIA IPOEKT
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http://www.chemistry.ru/




