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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1Mo XMMUU Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs COCTABICHA HAa OCHOBE
TpeOOBaHUH K pe3yabTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTEIbHON MPOrpaMMBbl OCHOBHOTO OOIIETO
oOpaszoBanus, mpenacraBieHHbIXx B @T'OC OOO, a Ttakke Ha OCHOBe (QenepanbHON paboueit
InporpaMmbl BOCIIUTAHUA U C y‘IéTOM KOHICHIIUHU IMPETIoAaBaHUA y‘-Ie6HOFO npeamMera «XUMHUSI» B
oOpa3oBaTeNIbHBIX opranm3amusx Poccuiickoit denepammm.

[Iporpamma mo XuMUHM Ja€T TPEACTABICHUE O LENAX, OOmEel crpareruu OOydeHHs,
BOCIIMTAHUS M PAa3BUTHA OOYUYAIOUIUXCS CPEACTBAMH Y4e€OHOTO TMpenMeTa, YCTaHABJIMBAET
00s13aTeNIbHOE MPEIMETHOE COJCp)KaHue, MPEeIyCMAaTPUBACT paCIpeeieHue ero 1o Kiaccam |
CTPYKTYPUPOBAHUE IO pa3aciiaM U TEMaM IPOrpaMMbl IO XUMUHU, ONIPCACITIACT KOJINYCCTBCHHBIC U
KauCCTBCHHBIC XapaKTCPUCTUKN COACPIKAHUA, PEKOMCHIAYEMYIO ITOCICAOBATCIBHOCTE H3YYCHHA
XUMHH C Y4ETOM MEXKMPEIMETHbIX M BHYTPHUIPEIMETHBIX CBS3€H, JIOTMKM Y4eOHOTO Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEN 00YyYaroIUXCsl, ONpeNesieT BO3MOKHOCTH MpeAMeTa JUlsl peaanu3aluu
TpeOOBaHMH K pe3yJabTaraM OCBOEHHS OCHOBHOW 00pa30BaTelIbHON MpOrpaMMbl Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, a TaKkKe TpeOOBaHUH K pe3yabTaTaM oOy4eHHs] XMMUU Ha YPOBHE
ueneffl HU3Yy4CHHUA TMNpEe€aAMETa W OCHOBHBIX BHJ0B y‘-Ie6HO-H03HaBaTeJ'H)HOI71 ACATCIIBHOCTHU
00yJaroIIerocs 1mo OCBOCHHUIO y4eOHOTO COJIep KaHHUS.

3HaHWE XUMHH CIIY)KUT OCHOBOW Il (POPMHUPOBAHUS MHUPOBO33PEHUS OOYJaIOMIETOCs, €ro
MIPE/ICTaBICHUM O MaTepualbHOM €JUHCTBE MHUPA, BAXKHYIO POJIb UIPAIOT (GOpMUpPYyEMble XUMUEH
MPEACTAaBJICHUA O B3aUMOIIPEBPALICHHUAX OSHEPTHUU U 00 OBOJIIOLOMH BCHICCTB B INPHUPOAC, O IMYTAX
pelieHus ria00aJbHBIX MpoOJIeM  YCTOMYMBOIO  pPa3BUTHS  4YEJIOBEUYECTBA —  ChIPbEBOH,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHIECKOW 0€301MacHOCTH, IPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pean3allliii BO3MOXKHOCTEH JUIsl caMOpPa3BUTHS U (POPMUPOBAHUS KYIbTYpPbI
JUYHOCTH, €€ 001el 1 QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (popMHpOBaHHE MBIIUICHUS U TBOPYECKHUX CHOCOOHOCTEH oOydaromimxcs,
HAaBBIKOB ~ UX  CAMOCTOSATEIbHOW  y4eOHOW  NEATENbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX yMEHUH, HEOOXOOUMBIX Kak B TIIOBCEJHEBHOM JKM3HHM, TaKk U B
npodeccuoHalbHOM IS TEIbHOCTH;

3HAKOMHUT CO CENU(PUKON HAYYHOTO MBIIUICHHUS, 3aKJIaJbIBAE€T OCHOBBI LIEJIOCTHOTO B3IJIsAa
Ha €IMHCTBO TMPHUPOJBI M YEJIOBEKa, SBISETCS OTBETCTBEHHBIM JTanmoM B (OPMUPOBAHUU
€CTECTBEHHO--HAYYHOU IPaMOTHOCTH O0yUYaIOUINXCS;

crocoOcTByeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHS K €CTeCTBEHHO--HAyYHBIM
3HaHMUSM, K TMPHPOJE, K YEIOBEKYy, BHOCHUT CBOM BKIaJ B SKOJOrH4eckoe oOpa3oBaHUE
oOyuaromuxcs.

JlanHble HampaBlieHHWs B OOYYeHMM XUMUU O0O0ECIEUYHMBAIOTCS CHEU(UKON Ccoaep:KaHus
y4eOHOTO MpeaMeTa, KOTOPBIH SBIsETCS Melarorn4ecky aJaiTUPOBAHHBIM OTpakeHHEeM 0a30BOM
HayK{ XUMUU Ha ONpe/IeIEHHOM dTare e€ pa3BUTHS.

Kypc xumuM Ha ypoBHE OCHOBHOTO 00Iero oOpa3oBaHHsS OPHUEHTHPOBAH HAa OCBOEHUE
00y4aromuMHCs CUCTEMBbl NEPBOHAYAIBHBIX MOHATUNH XHUMHMH, OCHOB HEOPraHMYECKOW XUMHUM U
HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX MOHATHIA OpPraHUYeCKON XUMHUH.

CtpykTypa cojep:KaHus MPOrpaMMbl M0 XUMHUH CHOPMHPOBAHA HA OCHOBE CHUCTEMHOTO
noaxona Kk e€ m3yueHuto. CopepikaHHe CKJIAJIbIBA€TCS M3 CHUCTEMbI MOHATHH O XMMHYECKOM
SJIEMEHTE U BELIECTBE U CHCTEMBbI MOHATUI 0 XUMHUUECKO# peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO



OpraHM30BaHbl 10 MPUHIUILY [OCIEI0BATEIBHOIO Pa3BUTHs 3HAHWNM Ha OCHOBE TEOPETHUYECKUX
IIPEICTaBICHUI PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCET'O €CTECTBO3HAHMUS;

— [lepuonnueckoro 3akoHa /[[. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMUH;

— Y4YEHHSI O CTPOEHUH aToMa U XMMHUYECKOM CBSI3U;

— TPE/ICTaBICHUH 00 MEKTPOIUTUIECCKON TUCCOIMALINY BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS paccCMAaTPUBAIOTCS HA OCHOBE OHMIMPUYECKH IOJYyYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS MOCJIEIOBATENBHO OT OJHOTO YPOBHS K APYrOMY, BBIIIOJIHSS
GyHKIMU OOBSCHEHHSI W MPOTHO3UPOBAHMS CBOWCTB, CTPOCHUS M BO3MOXXHOCTEH MPAKTUYECKOTO
MIPUMEHEHUSI U TIOJyUEHHUS N3y4aeMbIX BEIIECTB.

OcBoeHne nporpaMMbl IO XUMHHM CHOCOOCTBYET (HOPMHUPOBAHHUIO TMPEACTABICHUS O
XUMHUYECKOM COCTABJLIIOIIEN HAy4YHOW KAapTUHBI MHpAa B JIOTHKE €€ CUCTEMHOM IIPUPOJBI,
LIEHHOCTHOTO OTHOULIEHMS] K HAyYHOMY 3HAHUIO U METOJaM IO3HaHMs B Hayke. M3yueHue Xumuu
MIPOUCXOJUT C MPUBJICYEHUEM 3HAHUUN U3 paHEe M3YYEHHBIX y4EOHBIX ImpeamMeToB: «OKpyxarouuil
Mup», «brosorus. 57 kinacce» U «Pu3nKa. 7 KIacey.

[Ipy m3ydyeHUn XUMUU MPOUCXOTUT (HOPMHUpPOBAHHE 3HAHMI OCHOB XMMHYECKOW HAYKH Kak
00JacTH COBPEMEHHOT0 €CTECTBO3HAHUS, TPAKTUUECKOM JEATEeIbHOCTH YelIoBeKa U KaK OJHOTO M3
KOMIIOHEHTOB MHpPOBOM KyJIbTypbl. 3agadya y4eOHOTO WpeaMeTa COCTOMT B (OpPMUPOBAHUU
CUCTEMbl XHMHYECKUX 3HAHMA — BaXHEHIINX (PAKTOB, MOHSTHUN, 3aKOHOB U TEOPETHUYECKUX
MOJIOKEHUM, JOCTYMHBIX 0000IIEHNIT MHUPOBO33PEHUECKOI0 XapakTepa, fA3blka HAayKd, B
MPHUOOIIEHNH K HAyYHBIM METOJIaM IMO3HAHUS MpPU M3YyYEHHH BEIIECTB M XUMHUYECKHX peakiuii, B
(GopMHUpPOBaHMM M pPa3BUTHM II03HABATEJIbHBIX YMEHMH UM HMX MPUMEHEHMH B Y4eOHO-
MIO3HABATENbHON M Y4e€OHO-UCCIENOBATENbCKONW JESATENbHOCTH, OCBOECHUM MpaBWJl O€3011acHOI0
oOpaleHHs ¢ BEIECTBAMHU B IOBCEAHEBHOM KU3HH.

IIpy wm3yyeHMM XUMUU Ha YPOBHE OCHOBHOIO OOLIEro 0Opa30BaHUS BaXHOE 3HAUCHHE
pUoOOpeNH TaKue 1emu, Kak:

— (GOpMHUpPOBaHHME HHTEIUIEKTyalbHO PAa3BUTON JIMYHOCTHU, TOTOBOM K camMo00pa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSATEIIbHOMY IPUHATHUIO pEelIeHUH, CIOCOOHON alanTUPOBATHCS K OBICTPO
MEHSOIUMCS YCIOBHAM JKU3HY;

— HamnpaBJICHHOCTh OOY4YeHMs Ha CHUCTEeMaTHdeckoe npuoOliieHne oOyJaromuxcs K
CaMOCTOSTEJIbHOW MO3HABATEIBHON JESITEIbHOCTH, HAYYHBIM METOJaM MO3HaHUs, (GOPMHUPYIOLINM
MOTHBALMIO U pa3BUTHE CLIOCOOHOCTEN K XMMHUU;

— ofecrieyeHue YCIOBHM, CHOCOOCTBYIOIIMX NPUOOPETEHHI0 OOYyJaroIMMUCS OIbITa
pa3sHOOOpa3HOW JEeATEIbHOCTH, IO3HAHMS M CAMOIO3HAHUS, KJIOYEBBIX HABBIKOB (KIIIOUEBBIX
KOMIIETEHIHI), MMEIOLINX YHUBEpPCAbHOE 3HAYEHUE JUIsl pa3IMYHbIX BUOB JEATEIbHOCTH;

— (opmupoBaHue oOmeld (QyHKIMOHAIBHONW M €CTeCTBEHHO-HAYYHOW I'PaMOTHOCTH, B TOM
quciae yMEHU OOBSCHATh M OLIEHUBATD SIBICHUS OKPYXKAIOIIEro MHUpa, UCIOJIb3Ysl 3HAHUSI U OIIBIT,
MIOJIy4EHHBIE [IPU U3YYCHUH XUMUHU, IPUMEHSTh UX MPU PEIICHUH MpoOIeM B IOBCEAHEBHOM KU3HU
U TPYZAOBOH IEATENBHOCTH;

— (opmupoBaHue y 0OyyaromMXcs T'YMaHUCTHMUECKUX OTHOLICHHH, MOHMMaHMs IIEHHOCTH
XMUMUYECKUX 3HAaHUU A BBIPAOOTKM HKOJIOTMUECKH 11€71ecO00pa3HOro MOBEAECHUs B OBITY U
TPYAOBOM JAEATEIBHOCTH B IENIAX COXPAHEHMsI CBOETO 3I0POBbS U OKPYKAKOLIEH NPUPOIHOU
Cpelsl;

— pa3BUTHE MOTHUBALIMHU K OOYUEHHIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO Ha
OCHOBE YCBOEHUS OOIIEUEIOBEUECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Ipoduiis 1
HaNpaBJICHHOCTHU JalbHEHIIero 00y4eHusl.



OOriee 4KCI0 YacoB, OTBEAEHHBIX I M3Y4YCHUS XUMHHM Ha YPOBHE OCHOBHOTO OOIIEro
obOpa3oBanus, coctaBisier 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B Henenw), B 9 kimacce — 68
4yacoB (2 yaca B HEZCIIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HM 4YEIOBEKA. XMMHUS B CUCTEME HayK. Tena u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemectB. [loHsitue o
METOJ1aX MOo3HaHUs B XuMuH. YucTeie BemecTBa u cMecu. CriocoObl pas3iesieHus: CMeceu.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocThie U cnokHbBIE BeleCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckas (opmyma. BaleHTHOCTP aTOMOB XHMHUYECKUX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemiecTB. OTHOCHUTENbHASI aTOMHAasi Macca. OTHOCUTEbHAS MOJICKY IS pHAs
Macca. MaccoBast J10JisI XAMUUYECKOTO 3JIEMEHTA B COCTMHEHHH.

KonunuectBo BemectBa. Monb. MonsipHass macca. B3aumocCBsI3b KOJIMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUII BelecTBa. Pacu€Tol mo opMysiaM XUMHUUECKUX COCTMHEHUH.

Ouszndeckue M XUMHUUYECKHE SIBJICHHUS. XUMUYECKas peakius U e MNpU3HaKd. 3aKOoH
COXpaHEHHUs MacChl BEIIECTB. XUMUYECKHE ypaBHEeHUs. Knaccubukamms XUMHUISCKUX PEaKIuid
(coenuHeHws, pa3IoKeHUs, 3aMeIeHusI, 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYJOM, MpaBmiiaMi palbOThl B JIabOpaTopuu M MpUéMamu
oOpareHust ¢ J1abopaTopHbIM O0OpYIOBAaHMEM, M3yY€HHWE W OMHCaHWE (U3UUECKHX CBOMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAeHNE (PU3NYECKUX (TUIAaBICHUE BOCKA, TasTHUE JIb]IA,
pacThpaHue caxapa B CTYNKE, KHTIEHUE U KOHJEHCAIIUs BOJbI) U XUMHUYECKUX (FOpEHUE CBEYH,
MPOKaJMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE Mejla C KHCIIOTOM) SBJICHUH, HAOII0IeH e
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMSI XUMHYECKHX peakiuil (pas3jiokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapus, pasnokeHue ruapokcuaa meau (I1) mpu
HarpeBaHWU, B3aWMOJCHCTBHE >kene3a ¢ pacTBopoM conu menu (1), m3ydeHme crmocoOoB
paszesieHuss cCMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBAaHUE, BbINApUBAHME, AUCTUIUIALIUA,
xpomatorpadus, MpOBEIEHHWE OUYUCTKA MOBAPEHHOM COJM, HaONIOJICHUE U OINHCAHUE
pE3yNbTaTOB TMPOBEACHHUS OIbITa, HLIIIOCTPUPYIOLIErO 3aKOH COXpPaHEHHs] MacChl, CO3/JaHUE
MoOJIeJIei MOJIeKY (IIapOCTEPIKHEBBIX).

BaxuHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — 3ieMeHT M MpPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peakuu TOPeHHUs).
Oxcunpl. [lpumenenue xucnopoma. CrnocoObl TONyYeHHUs KUCIOpoJAa B JIabOpaTOpHH U
npoMelneHHocTu. KpyroBopot kucnopoaa B mpupone. O30H — auioTpomHas MoaubUKanus
KHCTIOpO/Ia.

TemmoBoit 3¢ (dekT XUMHUECKON peakuuH, TEPMOXUMHUYECKHUE YPaBHEHHsS, SK30- U
SHAOTEPMHUUYECKHE peakuu. TOIIMBO: yroiab M METaH. 3arps3HEHHE BO3AyXa, YCHUIICHUE
MApHUKOBOTO P deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonmopon — nsnemeHT M mpocroe BemecTBo. HaxokaeHue Boxopoja B IMPUPOJE,
(buznuecKkrue u XMMUYECKHE CBOWCTBA, IPUMEHEHHUE, CTIOCOOBI MotyueHus. KuciaoTs! u conu.

MonsipHblil 00bEM ra30B. Pacu€rbl Mo XUMHUUYECKUM YpaBHEHUSIM.

®dusnyeckue cBoMcTBa Boabl. Boma kak pactBopurens. PactBopel. HacelieHHbie u
HEHACBIIIEHHbIE PacTBOPHL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BEUIECTBa B
pactBope. Xumudeckue cBoicTBa BoJbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT BOJibI B mpupoje. 3arps3HeHUe MNPUpOHbIX BoA. OxpaHa UM OYHCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Kimaccudukanus OKCHIOB:
cojsieoOpa3ymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
okcu10B. DU3NUECKUe U XUMUUYECKHE CBOMCTBA OKCHIOB. [lomydeHne okcumaos.

OcHoBanms. Krnaccuduraruss OCHOBaHMIA: WIETOYM M HEPACTBOPUMBIC OCHOBAHHUSI.
Homenknarypa ocHoBanmil. ®Pu3MuUecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBAHMM.

Kucnotel. Knaccudukamnus kucnor. Homenknarypa kucior. OuU3ndecKkue U XUMHUSCKUE
cBoiicTBa KuCIOT. P akruBHoctu MmetauioB H. H. bekerosa. [lonyuenne Kucior.

Comu. Homenxknarypa coneil. ®usznueckue U XUMU4ecKue cBoicTBa coseil. [lomyueHue
COJIEH.

I'eneTnyeckas CBsI3b MEXy KJIaCCAMH HEOPTAaHUYECKUX COSIMHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIPEJICIICHUE COJIEPKaHMs KUCIOpOaa B BO3AyXe, MOJyYeHHE, COOMpaHue,
pacro3HaBaHUE W HM3yYEHHWE CBOMCTB KHUCJIOPOJa, HAOIIOJEHUE B3aWMOJICHCTBUSI BEIIECTB C
KHCJIOPOJIOM W yCJIOBHS BO3HMKHOBEHHWS W TPEKpaIleHUs TOpeHus (Imoxapa), 03HAKOMJICHHE C
oOpasraMu OKCHJIOB W OIMCAHWE WX CBOWMCTB, MOJy4eHHE, cOoOWpaHue, pacro3HaBaHHE U
H3yYeHHe CBOWCTB BOJOpoaa (ropeHwe), B3amMmojeiicTBue Bojopoga ¢ okcugom wmean (I1)
(BO3MOXHO HCIOJIb30BAaHUE BHUIEOMATEPHANIOB), HAOMIOIEHHE 00pa3IOB BEIIECTB KOJUYECTBOM
1 Mousb, uccmenoBaHue OCOOEHHOCTEH PACTBOPEHHMsSI BEIIECTB C Pa3IMYHOM PacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM JI0JI€ pacTBOPEHHOIO BENIECTBA,
B3aMMOJICHICTBUE BOJABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpPUAJIOB), UCCIIEOBaHHE 00pa3l0B HEOPraHMYECKHUX BEIIECTB Pa3IUYHBIX KJIAcCOB,
HaOJI0/IeHNEe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMojeiicTBus okcuma meau (ll) ¢ pacTBopoMm cepHOM KHCIOTHI, KHUCIOT C MeETajUlaMH,
peakuuii HeWTpanu3aluM, IOJYy4eHHE HEepPaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OIHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANIBHBIX 3aa4 110 TeMe «BaxHelmue
KJIACChl HEOPraHUYECKUX COCTUHEHUID.

Ilepuonuveckuii 3akoH u Ilepnoanyeckasi cucrema xummu4yeckux jiementos /. HU.
MenpaesieeBa. Ctpoenne aToMOB. XUMU4YecKas ¢BsA3b. OKHCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIACCU(UKALKUKM XUMHYECKUX dleMeHToB. [loHsTHe o rpymmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIEC U IIETOYHO3EMENIbHBIE METAJUIbI, TAIOTeHbl, HHEPTHBIE T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUIBI U THAPOKCHIBI.

Ilepuomnueckuit 3akoH. llepuomnueckass cucremMa xumuueckux osnemeHtoB [ U.
MenneneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmel [leprogudeckoid CUCTEMBI
xumuyeckux snemeHToB JI. WM. MengeneeBa. llepuonbr m rpynmnbel. Dusznueckuii cMmbICi
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIbI AIEMEHTA.

Crpoenune artomoB. CoctaB aroMHbIX sdAnep. HM3otombl. nextpoHsl. CrpoeHHue
AIIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUYECKUX dNIeMeHTOB [leproaudeckoii CUCTEMbI
J. W. MenneneeBa. XapaKTepUCTUKAa XUMHUUYECKOTO 3JEMEHTa IO €ro IOJIOKEHUI0 B
[Tepuonnueckon cucreme 1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paauyca aTOMOB XUMHUUYECKHUX JI€MEHTOB, METAJUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIaM U MEePUOAAM.



3nauenue Ilepuonnueckoro 3akona u Ileproanyeckoit CUCTEMbI XUMUUECKUX 3JIEMEHTOB
JUIsl pa3BUTHA Hayku U npakTtuku. JI. . MenzeneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanenrtnas (nonstpHast u HETOJIsIpHAST) CBSI3b.
DNEeKTPOOTPULIATENILHOCTh XUMUYECKUX 31eMeHTOB. MloHHas! CBS3b.

Crenenp  okucieHus. OKHUCIUTEIBHO--BOCCTAHOBUTENbHBIE — peakiuu. [Iporecchb
OKHCIICHUS U BOCCTAaHOBJEHUS. OKHUCIUTEIN U BOCCTAHOBHUTEIIU.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEIICCTB METAUIOB M HEMETaIOB, B3aUMOJICHCTBUE THIPOKCHIA
[IMHKA C PAacTBOpaMU KHCIJIOT M IIEJOYEH, MPOBEICHUE OIBITOB, HWILTIOCTPUPYIOMIUX MTPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIIMi (TOpeHre, peakiiuy pa3ioKeHHsI, COSTUHEHU).

Meostcnpeomemmnuoie ceasu

Peanuzarust MeXnpeAMETHBIX CBSA3EH NPH M3y4YEHUH XMMHUH B 8 KJIACCE OCYIIECTBIIACTCS
Yepe3 HCIMOJb30BaHME KaK OOIIUX ECTECTBEHHO--HAYYHBIX TOHSATHH, TaK W TOHSITHM,
SIBJISTIOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIIBHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIHUKJIA.

OO0mue ecTecTBEHHO--HAyYHbIE TOHITHUS: HAy4YHBIM (DaKT, THUIOTE3a, TEOpHs, 3aKOH,
aHalnW3,  CHHTE3,  Kiaccuukanus,  MEePUOJUIHOCTh,  HAOTIOJEHUE,  DKCIEPUMEHT,
MOJISTUPOBAHNE, U3MEPEHHUE, MOJICIIb, SIBIICHHE.

dusmka: Marepus, arToMm, DOJEKTPOH, TNPOTOH, HEUTPOH, HOH, HYKIHUJI, W30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJA, JJICKTPUYECKUIN 3apsij, BEIIEeCTBO, Telo, O0BEM, arperatHoe
COCTOSIHME BEIECTBa, ra3, (U3WYECKHE BEIUYMHBI, CAMHHUIBI W3MEPEHHs, KOCMOC, TUIAHETHI,
383151, ComHIIE.

buonorus: ¢potocunres, npixanue, ouocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJIE3HbBIE
HCKOIaeMbI€, TOILIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasi peaKIusi

[lepuonuueckuii 3akoH. Ilepuomuueckass cucrema xumudyeckux osnementoB . U.
MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTHM B HW3MEHEHHH CBONCTB XHUMHYECKHX
AJIEMEHTOB TMEPBBIX TPEX MEPUOAOB, Kallus, KalblUsi U HUX COCIUHEHUN B COOTBETCTBUU C
MOJIOKEHHUEM 3JIeMeHTOB B [leprnoanueckoii cucteme U CTPOCHUEM HX aTOMOB.

Crpoenue BemiecTBa: BHJIBI XUMHYECKOW CBsI3U. THIBI KPUCTAJUIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBAa OT THIA KPHUCTAUIMYECKOW PEHmETKH W BHJIA XUMHYECKOU
CBSI3H.

Knaccudukanuss v HOMEHKIATypa HEOPraHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEIECTB, OTHOCSIINXCS K Pa3UYHBIM KJlacCaM HEOPraHMYeCKUX COCJAMHEHUMN, FeHeTHuYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukanus XMMHUYECKUX pPeakIuil MO pa3lIWYHbIM MpHU3HAKaM (M0 YKCIY U COCTaBY
YYaCTBYIOIIMX B PEaKIUU BEIIECTB, MO TEmIoBOMY 3(hdexTy, mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XUMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYACTHIO KaTalu3aropa). DK30- U
SHIOTEPMHUUYECKHUE PEAKIINU, TEPMOXUMUYECKNE YPABHEHUSI.

[Tonsitne o ckopoctu xuMuyeckoil peakuuu. [lonarue o6 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusax. [lonsTue o
karanuze. [loHsATHe O XuMHUeCKOM paBHOBecHHM. @DakKTOpbl, BIMSIONIME HAa CKOPOCTh
XUMUYECKON PEaKIUU U MOJI0KEHUE XUMUUECKOTO PaBHOBECHSL.



OKHCANTENBHO-BOCCTAHOBUTEBHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKUCIMTEIBHO-
BOCCTaHOBUTEIbHOU peakuuu. CocCTaBiI€HHE YpPaBHEHHMN OKUCIMTEIbHO--BOCCTAHOBUTEIIBHBIX
peaKiuii ¢ UCIOJIb30BAaHHUEM METOA IEKTPOHHOTo OanaHca.

Teopust 3MEKTPOIUTUYECKON TUCCOLMALNU. DIIEKTPOJIUTHI U HEINEKTpoIuThl. KaTnonsl,
aHUOHBI. MeXaHHM3M JHCCOIMALIMM BEUIECTB C pPa3jIMYHbIMM BHJIAMU XUMUYECKOM CBS3H.
Crenenp aucconmanui. CHIBHBIE U CIIA0BIE 3JEKTPOIUTHI.

Peakuuu moHHOro oO6MeHa. YciaoBHs MPOTEKaHUs pEeaKkLUUid MOHHOTO OOMEHA, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOICTBa KUCIIOT, OCHOBaHMM M COJEH B CBETE
MIPEJCTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuy. KadecTBeHHblE peaklUUU Ha HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuil IKcnepumenm:

03HAaKOMJICHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYEeCKUX BELIECTB —
METaJJIOB M HEMeTauloB (TpaduTa M ainMasa), CIOXKHBIX BELIECTB (XJIOpUAAa HaTpHs),
HCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKOW peakUUu OT BO3JEHCTBUS PpazIMYHbIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, IMpoLEcca AUCCOLUALMU
KHUCJIOT, Imejoyedl U cojieil (BO3MOKHO HCIIOJIb30BaHHE BHUJEO MaTepuasoB), IMPOBEIEHUE
OTIBITOB, WJITIOCTPUPYIOLUIUX MPU3HAKU MPOTEKAHUs peakluid MOHHOro oOMmeHa (oOpa3oBaHue
ocaJlka, BblJelIeHWe Tra3a, oOpa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakiuu pa3iokKeHHs, COEAMHEHHUS),
pacrno3HaBaHHe HEOPraHMYECKUX BELIECTB C IMOMOIIBIO KAaYECTBEHHBIX PEAKIMil Ha HOHBI,
pelIeHne SKCIIePUMEHTaIbHBIX 3a/1a4.

HemeraJuibl M MX COeIUHEHHA

OOmiast xapakTepucThka ranoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pPHbIE
creneHd okucieHuss. CrtpoeHue M (U3MYECKHUE CBOMCTBA IMPOCTBHIX BELIECTB — TaJIOTE€HOB.
XWMHUYECKHE CBOMCTBA Ha MpHUMeEpe XJopa (B3aMMOACHCTBHE C MeETa/llaMH, HEMEeTaJUIaMH,
menouamu).  XsopoBojopond. ComsHas KHUCIOTa, XHUMHUYECKHE CBOMCTBA, IOJyYCHHE,
npuMeHeHue. JleicTBre xjiopa 1 XJIOpOBOJOPO/Ia Ha OPTaHU3M 4YeJIoBeKa. BaxkHennue Xiaopuasl
U X HAaXO0XICHHUE B IIPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (pu3HyYecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOIU(HKALMU KUCIOpOJa U cepbl. XUMHUYECKUE CBOMCTBA
cepel. CepoBoJOpoJ, CTpoeHue, (U3NYEeCKHe M XUMHUYecKue cBoicTBa. OKCUABI Cephbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOWMCTBA
(oOmme kak MpeacTaBUTENs Kiacca KUCIOT M creuudpuueckue). XHUMUYECKHE PEaKIUH,
JeKale B OCHOBE IPOMBILIUIEHHOIO CIoco0a MOIydeHUs cepHOM kucioTel. [IpuMeneHue
cepHOM kucaoThl. CoM CepHOM KMCIOTHI, KaUeCTBEHHAs peaklus Ha cyiab(ar-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B mpupoae. XHMHMUYECKOE 3arps3HEHUE OKpYXKalollel Ccpelsl
COEJIMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arps3HEHUE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmast xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTENEeHM OKHCICHUsA. A30T, pacHpoCTpaHeHHWEe B Hpupoje, Qusnueckue u
XUMUYeckue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero GU3NUYECKUe U XUMUUECKUE
CBOICTBA, MosyueHue U npumeHenue. Coau aMMOHUS, UX (pru3nUYecKre U XMMUYECKHe CBOMCTBA,
npuMeHeHne. KauecTBeHHas peakuusi Ha MOHBI aMMOHHUSA. A30THas KUCIIOTa, €€ IOJIy4EHUE,
¢u3nyeckue M XMMUYECKHE CBOMCTBAa (0OLIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneunpuyeckue). Vcnonap3oBaHne HHUTPATOB M COJIEH aMMOHMS B KaueCTBE MHMHEPAJIbHBIX
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ynoopeHuii. XuMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpebl COSAMHCHUSIMH a30Ta (KHUCIOTHBIE
JOX/IW, 3arps3HEHHE BO3AyXa, MOYBBI M BOA0OEMOB). Pochop, amnorponHble MoAUDUKAIUU
dochopa, duznueckne u xummuueckue cpoiicta. Oxcun docdopa (V) u dochopnas kucnora,
¢u3nyeckue M XMMHYECKHE CBOICTBa, mosyueHue. lcmosnp3oBanue ¢ochaToB B KauecTBe
MUHEPaAJIbHBIX YIOOPEHUH.

OO6mas xapakrepuctuka 31eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIIEPOJ, aJUIOTPOIHbIE MOIU(PHUKAIIUH, PACTPOCTPAHCHUE B
npupoje, GU3MUecKue U XUMUYecKrue cBoiicTBa. Ayncopbuus. KpyroBopoT yriepoaa B mpupoe.
Oxcuppl yriaepoaa, ux pU3NYECKUE U XMMUYECKHE CBONCTBA, JEUCTBHUE HA JKUBbIE OPIaHU3MBI,
MOJIyYeHHE U NPUMEHEHHE. DKOJOrMYeCKue MpoOiieMbl, CBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUI0TEe3a I100aJbHOrO0 MOTEIUIEHHs KIIMMaTa, MapHUKOBBIM 3¢ddexr. YronpHas kuciora u eé
coiiM, UX (pu3MUeckue M XUMHUYECKHE CBOMCTBA, IMOJlyueHHUE U IpuMeHeHue. KadecTBeHHas
peakuuss Ha  KapOoHaT-woHbl. Mcnonp3oBanue  kapOoOHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIIJIEHHOCTHU U CEJIbCKOM XO341CTBE.

[lepBoHauanbHble TOHATUS 00 OPraHWYECKUX BELIECTBAX KaK O COECIUHEHMSX yIiepoja
(MeraH, oTaH, OSTWUJIEH, AalleTWJIEH, JTaHOJ, IJHMIEpPUH, YyKcycHass Kkuciorta). Ilpuponnsie
WUCTOYHUKU YTJIEBOAOPOJOB (Yrojb, HMPHUPOJAHBIA Ta3, HEPTh), MPOAYKTHl HMX MepepaboTKu
(6eH3uH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH. [[oHATHE O OMOJOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX pOJIM B KU3HU ueloBeKa. MarepuallbHOE €IUHCTBO
OpraHMYECKUX U HEOPTraHUYECKUX COCIUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOICTBa, MOJIyd€HHUE W TNPUMEHEHHUE.
Coemunenus kpemHusi B mpupone. OOmue mnpexacrabienus o6 oxcume kpemuus (1V) wu
KpeMHHEeBO# kucioTe. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHelme
CTPOMTENIbHBIE MaTepHalibl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. IIpoGremsr
0€30MacHOTO UCMOJIb30BAaHUS CTPOUTEIBHBIX MATEPHATIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuil IKcnepumenm:

n3ydyeHue oO0pas3lOB HEOPTaHMYECKHX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPUI-UOHBI U HAONIOJIEHUE MPU3HAKOB UX IMPOTEKAHUS, OIBITHI,
oTpaxaromue (U3NYEeCKue M XMMHUYECKHE CBOICTBA rajlOr€HOB U MX COEAUHEHHH (BO3MOKHO
UCI0JIb30BAHME BHUICOMATEPHUANIOB), O3HAKOMIIEHHE C 00pasllaMH XJIOPUIOB (TaJIOTeHUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BHUJIEOMATEpUANIOB), HAOMIOJEHHEe IMpoliecca OOYyriiMBaHMsS  caxapa TMOJA  JAeHCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCIOTHI, M3yYeHHE XUMUYECKHX CBOWCTB pa30aBICHHON CEpHOI
KHUCTIOTHI, TIPOBEJICHHE KAa4eCTBEHHOU peakuuu Ha cynb(arT-uoH W HaONIIoeHuE IMpH3HaKa eé
MPOTEKAaHUs, O3HAKOMJIEHHE ¢ (PU3MYECKMMH CBOMCTBaMH a30Ta, (ocopa U UX COCAUHEHUU
(BO3MOKHO HCIIOJIB30BaHKUE BHACOMATEPUAIOB), 00pa3iaMu a30THBIX U PochOpHBIX ya0OpeHui,
MoJIyueHue, coOMpaHue, pacrno3HaBaHUE M U3YYEHHE CBONCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUA U ¢ocdar-uOH M H3YYCHHE MPU3HAKOB UX
MIPOTEKaHMsI, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW A30THOM KHCIOTHI C MEAbI0 (BO3MOXHO
UCIOJb30BAHNE BUAEOMATEPHUAJIOB), M3y4E€HHE MOJeNell KpPUCTAIMUECKUX PEIETOK anMasa,
rpaputa, QyiepeHa, O3HAKOMJIEHHE C HPOLECCOM aJCcOpOIMM PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM M YCTPOICTBOM MpPOTHBOras3a, MOJydeHUe, COOMpaHue, paclo3HaBaHue
U U3y4eHHE CBOMCTB YIJIEKHCIIOTO ra3a, MpOBEJCHHE KAaueCTBEHHBIX peakluil Ha kapOOHAT U
CHJIMKAT-MOHBl M M3y4YeHHWE INPU3HAKOB UX IMPOTEKaHMs, O3HAKOMJIEHHE C TMPOJyKIUeH
CHJIMKQTHOM HPOMBIIIICHHOCTH, PELIeHHE AKCIEPHUMEHTANbHBIX 33/1a4 1o Teme «Baxneimue
HEMETaJUIbl U UX COCTUHEHUSD.



MeTaJuibl M X COEIMHEHUS

OOmasi xapakTepuCTUKa XHMHUYECKUX DJJEMEHTOB — META/UIOB Ha OCHOBAaHWHM WX
noJioxkeHnud B [lepuoanueckoi cucreMe xumuueckux aiemeHToB . . MenzeneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeramiMueckas CBS3b M METAJUIMYECKas KpUCTAJUIMYECKas
peméTka. DJIEKTPOXUMUYECKUN psAJl HapsHKeHUH MeTauioB. DU3MYECKHEe U XUMHUYECKHE
cBoiicTBa MeTayuioB. OOmMe CroCOOBI MOMyYeHUS METALIOB. [IoHATHE O KOPPO3WU METAJLIOB,
OCHOBHBIE CTIOCOOBI 3aIUTHI UX OT KOppo3uu. CiuiaBsl (CTaslb, Yyr'yH, TIOPATIOMUHIHN, OpOH3a) 1
WX MPUMEHEHUE B OBITY M POMBIIILICHHOCTH.

[[lenounble MeTasuIbL: TOJ0KEeHUE B [leproinueckoi CUCTEME XUMUYECKUX JIEMEHTOB /Jl.
N. MenpgeneeBa, CTpOEHUE UX aTOMOB, HaXOXJEHHE B Npupoje. PU3NYECKHE U XUMHYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI HATpUsl U Kanus. [IpuMmeneHmne
IETOYHBIX METAIUIOB U UX COCTUHECHUM.

[IlenoyHO3eMeENbHBIE METAUIBI MarHui W KajbLUi: MojoxkeHue B llepuommyeckoit
cucremMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaxOXKJICHHUE B
npupoae. Ou3znyeckue U XMMUYECKHE CBOMCTBA MarHusl U KaJblusa. BakHeillue coenrHeHus
KaJbIHs (OKCHI, THAPOKCU]T, COJN). JKECTKOCTH BOBI U CITOCOOBI €€ YCTPAHEHHS.

AmoMuHM: TosiokeHue B Ilepmonnueckoil cucrteMe XUMUYECKHX 3ieMeHToB J[. M.
MenneneeBa, CTpOEHHE aTOMa, HaxoKAeHUEe B mpupojae. Ouzndeckne 1 XMMUYECKUE CBOMCTBA
ATIOMUHUS. AMQOTEpPHBIE CBOMCTBA OKCHA M TUIPOKCHUIA ATTFOMUHUS.

Kenezo: mnonoxenue B Ilepuoanueckorn cucrteMe xumuueckux osnementoB [ U.
MenneneeBa, CTpOEHHE aTOMa, HaxoKAeHUEe B mpupojae. Ouzndeckne 1 XMMUYECKUE CBOMCTBA
xkene3a. Okcuabl, ruapokcuasl U conu xene3a (I1) m sxemesa (11l), ux cocras, cBolicTBa u
MOJTy4YECHHE.

Xumuueckuil IKCnepumenm:

O3HaKOMJICHHE C O00pa3llaMl METauIoB U CIUIaBOB, MX (PM3MUYECKUMH CBOMCTBaMH,
U3Y4YE€HHUE pe3yJIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO HMCIIOJb30BaHHE BHUAECOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCUAA KalbIMs U HATPUS C BOJIOH (BO3MOYXHO MCHOJIb30BAaHUE
BUJICOMATEPUAJIOB), HCCIIEJOBAHHE CBOMCTB KECTKOM BOJBI, Ipollecca TOPEHHs Kele3a B
KUcIopoae  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEpPHUANOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, alFOMUHUS, LUWHKA, *kene3a (I1) u xenesza
(1), memu (1), HabaromeHne ¥ OMHCAHUE IPOIIECCOB OKPALIMBAHMS IIAMEHH HOHAMHU HATPHS,
Kalusl U Kanblusl (BO3MOXHO HCIOJIb30BaHUE BUAEOMATEPUAJIOB), UCCIeI0OBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCUJIA aJTIOMHHUS U THIPOKCUA LIMHKA, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3aJa4 110
TeMme «BaxkHelne MeTajlyibl U UX COETUHEHUSD.

X¥MHUA U OKpYKaIIas cpena

BemectBa n matepuainsl B OBCEJHEBHOW KU3HU YellOBeKa. be3zomacHoe MCHOJb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuuil B ObITy. IlepBas momMomib Npu XUMHUYECKUX OXKOrax u
OTpPABJICHUSIX.

XUMHYeCcKoe 3arpsi3HEHHE OKpYyKarolel cpebl (MpeaenbHas JOMycTUMasi KOHIIEHTpaIus
BemecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THIECKUX PoOIeM.

Xumuueckuii IKcnepumenm:

M3y4eHHue 00pa3lioB MaTepuanoB (CTEKIIO, CIIaBbl METAJIOB, MTOJTMMEPHBIE MaTEpUalbl).

Mescnpeomemmuoie céazu

Peanuzaius MexnpeaAMETHBIX CBA3EH NMPU M3YYEHUHM XMMUH B 9 Kilacce OCYyILECTBIIAETCS
4yepe3 HCIOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHATUN, TaK U TOHSTHH,
SIBJISIFOLLIMXCSI CACTEMHBIMH JJIs1 OTACJIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.

10



OOme ecTecTBEHHO-HAYYHBIE IOHATHSA: HAYYHBIM (pakT, TuUmoresa, 3aKOH, Teopus,
aHanM3,  CHHTEe3,  Kilaccuukamusi,  NEepHOAMYHOCTh,  HAONIONEHHWE,  AKCIEPUMEHT,
MO/ICTTUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBICHUE, TAPHUKOBBIN 3(h(HEKT, TEXHOIOTHS, MaTepPHUAIbI.

dus3uKa: Marepus, aroM, OJJEKTPOH, IPOTOH, HEWTPOH, HWOH, HYKJIWJ, W30TOIbI,
PaaMOAaKTUBHOCTb, MOJIEKYJA, DJJIEKTPUYECKHM 3aps], MPOBOJAHMKH, IOJYIIPOBOJHHKM,
IMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHME BEIIECTBa, TI'as,
pacTBOp, PacTBOPUMOCTh, KPUCTAIMYCCKAs PEMIETKA, CIUIABbl, (U3WYECKUE BEIHYUHBI,
eIMHUIIBI I3MEPEHUS], KOCMHUYECKOE IIPOCTPAHCTBO, TUIaHETHI, 3BE31b1, COJHIIE.

buonorus: ¢oTtocunTtes, npixanuwe, Omocdepa, PKOCHCTEMa, MUHEpaJbHBIE YI0OpEeHUs,
MHUKPOSJICMECHTBI, MAKPO3JICMCHTEI, ITUTATCIIbHBIC BEIICCTBA.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOpPHbIE TIOPOJBI, TOJE3HbBIE
HCKOITaCMBbIC, TOIIJIMBO, BOJAHBIC PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUSA IIPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS MNPOrPaMMbl OCHOBHOTO 0OIero oOpa3oBaHHs
JOCTHUTAIOTCSL B X0Ji¢ OOYYCHHUS] XUMHH B €IMHCTBE y4eOHOM M BOCIHMTATEIbHOM NESITEIBHOCTH B
COOTBETCTBUU C TPATMLIUOHHBIMH POCCHUHCKUMH COLMOKYJIbTYPHBIMU M JyXOBHO-HPAaBCTBCHHBIMH
[CHHOCTSIMH, TPHHATBIMH B OOINECTBE NpPABHJIAMH M HOPMaMH IOBEJCHUS M CIIOCOOCTBYIOT
MPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHUS M COLIUATIM3ALUHU 00yIarOLIHXCS.

JIMYHOCTHBIE PE3yJbTAaThl OTPAKAIOT TOTOBHOCTh OOYYAIOMIMXCS PYKOBOJCTBOBATHCS
CHCTEMO# TMO3UTHUBHBIX I[IEHHOCTHBIX OPUEHTAIlMA W pACIIUPEHHUE OIbITa JACATCIBHOCTH Ha €&
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOTO BOCTIUTAHUS:

[ICHHOCTHOTO OTHOILICHHS K OTCYSCTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY M HAyIHOMY
HACJICIMI0, TMOHMMAHHS 3HAYCHUS XHMHUYECKOH HAYKH B JKHU3HH COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHOW HH(pOpMAIMEHd O MepelOBBIX IOCTIKCHHUSX M OTKPBITHIX
MHUPOBOI M OTEYECTBCHHON XUMHHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOUCTBE MUpa
H O0IIEeCTBA;

2) rpaIaHCKOT0 BOCIIUTAHMS:

NpPEJCTABICHUS O COIMAIBHBIX HOPMax M TPaBWIaX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJUICKTHBE, KOMMYHUKATHBHOW KOMITETEHTHOCTH B 0O0IIIECTBEHHO MOJIC3HOH,
y4eOHO-UCCIICIOBATEIbCKON, TBOPYECKOW U JPYTHUX BHUJAAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOH JIESTENLHOCTH INPU BBHINOJHEHHN Yy4eOHBIX, MO3HABATEIBHBIX 3aJ1ad,
BBINIOJTHCHUN XHMHYECKUX OKCIICPUMEHTOB, CO3JaHUHM YYEOHBIX IIPOCKTOB, CTPEMIJICHHS K
B3aMOIIOHUMAHHIO W B3aMOIIOMOIIM B IpoLecce 3TOW y4eOHOW NeSTeIbHOCTH, TOTOBHOCTH
OLICHUBAThH CBOE TOBEJCHHE U MOCTYIKH CBOMX TOBAPHIICH C TIO3MLUH HPAaBCTBEHHBIX U MPABOBBIX
HOPM C y4ETOM OCO3HaHHSI TOCIICACTBHI TIOCTYITKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE W  XUMHYECKOW  peakiuy,
COOTBETCTBYIOIIUE COBPEMCHHOMY YPOBHIO DPAa3BHTHS HayKd W COCTAaBISIONIME OCHOBY JUIS
HNOHMMAHHUS CYLIHOCTH HAayYHOW KapTHHBI MHpA, MPEACTABICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS TPHPOJIBI, B3aUMOCBS3SX YEJIOBEKa C HPHPOIHOW CPEIOi, O POJIM XHMHUH B IO3HAHHU
ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPABJICHHBIC Ha MOJYyYCHHE HOBBIX 3HAHMHA MO XHUMHHU,
HEOOXOIMMBIE Ui OOBSICHEHUS HAONIOAeMBIX IIPOLIECCOB M SIBJIICHUH, IO3HABATEIbHOM,
UH()OPMAIIMOHHON U YMTATENILCKOM KYIbTYPhI, B TOM YHCIIC HABBIKOB CAMOCTOSTEIBHON PabOThI C
y4eOHBIMH TEKCTAMH, CHPABOYHON JHMTEpaTypoOil, JOCTYIHBIMH TEXHUYECKHMMH CPEACTBAMU
UH()OPMAIIMOHHBIX TEXHOJIOTHIA;

uHTEepeC K OOyYEeHHI0O W TO3HAHWIO, JI0003HATEIBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHMI0, MPOCKTHOW M HCCIENOBATENBCKONW NEATENFHOCTH, K OCO3HAHHOMY BBIOODY
HaIpaBJICHHOCTH U YPOBHS 00y4eHUs B JajbHEHIIEM;

4) ¢popMHpOBaHUS KYJIbTYPHI 310POBbSI:

OCO3HaHHME LIEHHOCTH >KU3HU, OTBETCTBEHHOTO OTHOLICHHUS K CBOEMY 30POBBIO, YCTAHOBKHU
Ha 3/I0pOBBI 00pa3 JKW3HU, OCO3HAHUE TMOCIEACTBUA W HEMPUATHE BPEIHBIX IPHBBIUEK
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(ynoTpeOyieHusT aJKOTOJIsI, HApPKOTHKOB, KYpeHHs), HEOOXOJUMOCTH COOJIIOJICHUSI TPaBUII
0€30MMacHOCTH NP OOpAICHIH ¢ XUMHUYECKUMH BEIIECTBAMHU B OBITY U pealibHOM JKU3HH,

5) Tpy10BOr0 BOCIIUTAHUSI:

WHTEpEC K MPAKTHYECKOMY W3YUeHHUI0 mpodeccuil u Tpyaa pa3iMyHOTO POJia, YBAXKCHHE K
TPYIy U pe3yJbTaraM TPYJAOBOH JIEATEILHOCTH, B TOM YUCJIE HA OCHOBE MPUMEHEHHUS MPEAMETHBIX
3HAHWIA TI0 XUMUHU, OCO3HAHHBIN BBIOOP WHIUBUIYAIBHONH TPACKTOPUH MPOIOJDKEHUS 00pa3oBaHUs
C Yy4€TOM JIMYHOCTHBIX HMHTEPECOB U CIIOCOOHOCTM K XHMHUHU, OOIIECTBEHHBIX HHTEPECOB H
moTpeOHOCTEeH, yeremHoN poeCCHOHATBHON NISSITETLHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHH,
TOTOBHOCTB aJalITUPOBATHCSI B MTPO(PECCHOHAIBHOM cpejie;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

9KOJIOTUYECKH II€JIECO00pa3HOE OTHOIICHUE K MPUPOJE KaK MCTOUYHMKY JKM3HU Ha 3eMlle,
OCHOBE €€ CYIIEeCTBOBAaHMS, MOHMMAHME IIEHHOCTH 3J0pOBOTO M 0Oe30macHoro olpa3a >KU3HH,
OTBETCTBEHHOE OTHOIIIEHHE K COOCTBEHHOMY (PH3UUECKOMY U TICHXHUYECKOMY 37I0POBbIO, OCO3HAHUE
LIEHHOCTH COOJIOACHUS IMpaBui 0€30IIaCHOrO MOBENEHUs MpHU paboTe C BELIECTBAMH, a TaKke B
CUTYaIMX, YTPOKAIOIIUX 370POBBIO U KU3HU JIIOJICH;

CrIOCOOHOCTH TIPUMEHSTH 3HAHUS, TIOJlydaeMble MPU W3YYCHUH XUMHH, JJIS PElIeHUs 3ajad,
CBSI3AHHBIX C OKPYXAIOIIEH MNPUPOJHON Cpeloid, Il TOBBIIIEHHUS YPOBHS HKOJOTHYECKON
KYJIbTYpbI, OCO3HAaHMsI TJIO0ATHHOTO XapakTepa SKOJOTHMUECKHX MPOOJIeM W IMyTeH WX perieHus
MOCPEJCTBOM METOJIOB XHMHH, JKOJOTHYECKOTO MBINLICHUS, YMEHHUS PYKOBOJCTBOBATHCS MM B
IT03HABATENIbHOW, KOMMYHUKATUBHON M COLMAJILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe wMeTampenMeTHBIX PE3YJIbTaTOB BBIACISIIOT 3HAYMMBIE IS (POpMUpOBaHUS
MHUPOBO33pEHUs OOIICHAyYHbIE MOHSATHUS (3aKOH, TEOpHs, NMPHUHLHIL, THUMOTe3a, (PakT, cucrema,
MIPOLIECC, SKCIIEPUMEHT U APYroe.), KOTOPbIE HCIOJb3YIOTCS B €CTECTBEHHO-HAyYHBIX Y4eOHBIX
IpeaIMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUM U3 3THX MPEAMETOB (OPMHPOBATH MPEACTABICHUE O
L[EJIOCTHOM Hay4YHOW KapTHHE MHpa, U YHHMBEpcalbHble yueOHbIe AEHCTBUA (IO3HABATEINIBLHBIE,
KOMMYHHMKATHBHBIC, PEryIATHBHbIE), KOTOpble OO0ecleynBaloT (OPMUPOBAHHME TOTOBHOCTU K
CaMOCTOSITEILHOMY TUIAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU eI TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBHS

Ba3oBble JJornueckue neicTBus:

YMEHUS UCHOJIb30BaTh IPUEMBI JIOTHUYECKOTO MBIIUIEHUS IPH OCBOCHUH 3HAHUN: PACKPHIBATH
CMBICTT XUMHUYECKHX MOHATUHN (BBIICIATh UX XapaKTepHbIe MPU3HAKU, YCTAHABIUBATh B3aUMOCBS3b
C APYrUMU NOHSTHUSIMU), UCTIOJb30BATh MOHATHUS JJIsi OOBSACHEHUS OTICJIBbHBIX (DAKTOB U SBJICHUH,
BBIOMpATh OCHOBAaHUS W KPUTEPUM MJS KIACCU(PHUKAIMM XUMHYECKUX BEIIECTB U XUMHUYECKHX
peakiuii, ycTaHaBIMBaTh MPUYUHHO-CIIEJICTBEHHBIE CBA3U MEXAY OObEKTaMH W3YYEHHUS, CTPOUTH
JIOTUYECKUE pacCyX AeHUs (MHIYKTUBHBIC, ACIyKTHBHBbIC, IO AaHAJOTUH), NelaTh BBIBOJBI H
3aKITHOYECHUS;

YMEHHE NPUMEHATh B IMpOllecce IMO3HAHUA MOHATHS (IIpeIMETHbIe M METalpeMETHHIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJIENH, WCIIOJb3yeMble B XUMHH, MpeoOpa3oBbIBATH HIMPOKO
MpUMEHSeMble B XHUMHH MOJENbHBIC TMPEACTABICHUS — XUMHUYECKHH 3HAK (CHMBOJ JJIEMEHTA),
xuMuueckas (opMmyna U ypaBHEHHE XHMHUYECKOM peakuud — TpU pelieHuu YydeOHo-
MO3HABATENbHBIX 337a4, C YU4ETOM 3TUX MOJEJIbHBIX MPEACTABICHUIN BBISBIATh U XapaKTEPU30BATh
CYIIIECTBEHHBIE MPHU3HAKU MU3y4aeMbIX OOBEKTOB — XMMHUYECKHUX BEIIECTB U XMMHUYECKUX PEaKIUi,
BBISIBIISITH OOIIHME 3aKOHOMEPHOCTH, IPUIMHHO-CIIEJICTBEHHBIE CBS3H U MMPOTUBOPEUHNS B U3Y4aeMbIX
npoliieccax u sSIBJICHUSIX.
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Ba3zoBble ucciaenoBarejbckue 1elcTBUS:

YMEHHUE UCIIOJIb30BaTh MOCTABJICHHBIE BOIPOCH! B KAUECTBE MHCTPYMEHTA TO3HAHMS, a TAaK¥Ke
B KaueCTBE OCHOBBI JJIsi (POPMHUPOBAHUS TUMOTE3BI 1O MPOBEPKE MPABUIHBHOCTH BBICKA3BIBAEMBIX
CYXKJICHUH;

npuoOpeTeHue OmbiTa MO0 IUITAHUPOBAHUIO, OPTaHU3AllMM W TPOBENCHHUIO YYEHUYECKUX
HKCTIIEPUMEHTOB, YMEHHE HAOIIOIATh 332 XOJOM IIPOIECCa, CaMOCTOSATEIBHO MPOTHO3UPOBATH €ro
pe3yabTar, (GOpMyIUpOBaTH OOOOIIECHHWS W BBIBOJABI IO pe3ylbTaTaM IPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undopmanmueii:

YMEHHE BBIOMPAThH, AaHATU3UPOBATh U HHTEPIPETUPOBATH UHPOPMAIUIO PA3INIHBIX BHJIOB H
dbopM TpeAcTaBICHUS, TONIy4aeMyI0 M3 Pa3HBIX MCTOYHHUKOB (HAyYHO-TIOMYJISIPHAS JHTEparypa
XHUMHYECKOTO COJCpKaHUS, CIPAaBOYHBIE IMOCOOUs, pecypchl MHTepHEeTa), KpUTHICCKH OIICHUBATH
MPOTUBOPEUUBYIO H HEJIOCTOBEPHYIO HHPOPMAITHIO;

YMEHHE MPUMEHSTHh Pa3IMuHbIe METOIBI M 3aMPOCHI MPH MOWCKE W O0TOOpEe MH(POPMAIUU H
COOTBETCTBYIOIINX JTAHHBIX, HEOOXOIMMBIX JUIS BBIMIOJTHCHHS YICOHBIX W TO3HABATEIBHBIX 3319
OTIPENIENIEHHOTO THUMA, MNpuoOpeTeHre OmbITa B 00JacCTH UCIOJB30BaHUS HH(DOPMAIOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHUH, OBJIAJCHHUE KYJIbTYpOH aKTHBHOTO HCIIOJIb30BAHUS PA3THYHBIX
MTOUCKOBBIX CHCTEM, CaMOCTOSITCIbHO BBIOMpaTh ONTHMAIBHYIO (HOpMY MpeACTaBICHUS
nHGOpMAIIMA W WUTIOCTPUPOBATH pelIacMble 3a7adll HECIOKHBIMH CXEMaMH, AHarpaMMaMH,
npyruMu popmamu rpaduKku U UX KOMOMHAIMSIMU;

YMEHHE WCIIOJBb30BaTh WM aHAIM3UPOBaTh B TMpollecce Y4eOHOW W HCCIIeNOBATEIbCKOM
JESTeTBbHOCTH HH(GOPMAIIHIO O BIMSHUH MPOMBIIIICHHOCTH, CEJTLCKOTO X03sIMCTBA M TPAHCIIOPTA Ha
COCTOSIHME OKPYXAIOIIEH MPUPOAHOUN CPEIbl.

KoMMyHMKaTUBHBbIE YHUBEpPCAJIbHbIE Y4eOHbI€e JeiCTBUSA:

YMEHUS 3a71aBaTh BOMPOCHI (B X0/ AUaoTa U (WJIM) AUCKYCCHH) TI0 CYIIECTBY O0OCYKIaeMOM
TeMbI, (POPMYIHPOBATH CBOU MPEITIOKEHHSI OTHOCUTEIHHO BBITIOIHEHUS ITPEATI0KEHHOM 3a/1auH;

YMEHHUSI NIPEACTABIATH MOJIy4YE€HHbIE PEe3yIbTaThl MO3HABATEIBHON EATEIHHOCTH B YCTHBIX U
MUCBMEHHBIX TEKCTax; JellaTh IMPE3CHTAlUI0  PE3ylIbTaTOB  BBHIMOJHEHUS  XUMHYECKOTO
JKCIEpPUMEHTa (J1abopaTOpHOro OmbITa, JabopaTopHOl pabOThl MO MCCIEJOBAHHIO CBOMCTB
BEIIIECTB, Y4eOHOTO MPOCKTA);

YMEHHSI y4eOHOrO COTPYAHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOI IO3HABATENBHOU H
HCCIIEIOBATENIbCKON JESITEIbHOCTU MPU PELICHUH BO3HUKAIOLIUX MPOOJIeM Ha OCHOBE y4€Ta 00IINX
MHTEPECOB U COTJIACOBAaHUA MO3ULIUN (0OCYXAEeHHS, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI»,
KOOpJUHAIIMS COBMECTHBIX JICHCTBUI, OMpeielieHre KPUTEPHEB MO OLEHKE KaueCTBA BHITOJHEHHOU
paboThI U ApYyTHE).

PeryisiTuBHbIE YHMBepPcaJIbHbIE YUeOHbIe NelicTBUS:

YMEHHE CaMOCTOSITENIbHO OINpPEAeATh LENH AEATEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIATH,
KOHTPOJHUPOBATh U MPH HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO EATEIHHOCTh, BRIOUPATh Hauboee
a¢deKTUBHBIE CIIOCOOBI PelIeHus] YYeOHBIX U MO3HABATEIBHBIX 3a71a4, CAMOCTOSITENILHO COCTaBIATh
WM KOPPEKTUPOBATh MPEIOKEHHBIN alTOPUTM JIEHCTBUI MpU BBHIMOJHEHUH 3aJaHUMl C y4éTOM
MOJIy4YeHHUsI HOBBIX 3HaHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX W pEaKIHUAX, OICHUBAThH
COOTBETCTBHE TOJYYEHHOTO pe3yiabTaTa 3asBIEHHOW IIeM, YMEHHE HCIOIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, MMPEJiaraéMble B YCIOBUH 3aJIaHUH.

MNPEIMETHBIE PE3YJIbTATHBI
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B cocraBe mpeaMETHBIX peE3ylIbTaTOB 10 OCBOCHHUIO OO0S3aTENBHOTO  COJCPIKAHMS,
YCTAaHOBJICHHOTO JaHHOM  (exepanpHO  paboyeid MporpaMMoi, BBIACHSIOT: OCBOCHHBIC
00y4aromuMuCs HaydyHble 3HAHHsI, yMEHUS U CIIOCOOBI IeHCTBUH, crienupHUecKue U MPEeIMETHO N
obOmact «XWUMHs», BHIBI JESITEIBHOCTH IO IMOJYYCHHUIO HOBOTO 3HAHUS, €r0 HHTEPIPETALNH,
peoOpa30BaHUIO U IPUMEHEHHIO B PA3IMYHBIX yIEOHBIX U HOBBIX CHUTYALIUAX.

K kxonuy oOydyenuss B 8 kjacce IpeiMeTHble pe3yiabTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIUXCS YMEHU:

J PacKpbIBaTh CMbICII OCHOBHBIX XUMUYECKHX IMOHATUI: aTOM, MOJIEKYJa, XUMUYECKHUM
AJIEMEHT, MPOCTOE BEILECTBO, CJOXHOE BEIIECTBO, CMECh (OJHOpPOJHAas W HEOJAHOPOJHAs),
BAJICHTHOCTh, OTHOCHUTEJIbHAs aTOMHasi W MOJIEKYJISIpHAsh Macca, KOJIMYECTBO BEILECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBas A0JIsl XUMUYECKOTO 3JIEMEHTA B COEMHEHUH, MOJIAPHBINA 00BEM, OKCH,
KHCJIOTa, OCHOBAHUE, COJb, AJIEKTPOOTPUIATEIbHOCTD, CTENIEHb OKUCICHUS, XUMUYECKash peakuus,
KJIacCU(UKALUsl pPeaKklUMi: peakuu COEAMHEHHUS, PEaKLUUU Pa3JIoKEHUs, peakluu 3aMelleHHus,
peakuuu oOMeHa, 9K30- M SHIAOTEPMHUECKUE PEaKIIMU, TeIIOBOW 3P QeKT peakuuu, SApo aroma,
AJIEKTPOHHBIA CJIOW aroMma, aTOMHas opOuTanb, paguyc aromMa, XUMHUYECKas CBsI3b, MOJISIpHAs U
HEMNoJIApHasi KOBAJICHTHAsl CBA3b, MOHHAs CBS3b, MOH, KaTHOH, aHHUOH, pacTBOp, MaccoBas JOJs
BelecTBa (MPOIeHTHAs KOHIIEHTPAIHs) B PaCTBOPE;

J WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKHUX MOHSATHUH U MPUMEHSTH 3TU
MOHSTHS TIPU OMHMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

J WCIOJIb30BaTh XMMUYECKYIO CHUMBOJIMKY ISl COCTaBieHHsS (GOpMYya BEIIEeCTB H
YPAaBHEHUN XUMUYECKUX PEAKIIHII;

o OTPEJENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COEIWHEHHUSX, CTEIEHb
OKHUCJICHHS SJIEMEHTOB B OMHApPHBIX COETUHEHHSX, MPUHAMICKHOCTh BEIIECTB K ONpeAeIEHHOMY
KJIacCy COEIMHEHHH 1Mo (opmynaM, BHI XHUMHYECKOW CBs3M (KOBAJICHTHAs W HOHHAas) B
HEOPraHUYECKUX COCAUHECHUSIX;

. packpsiBaTh cMbici [lepuoaunueckoro 3akona J[. M. MenaeneeBa: 1eMOHCTPUPOBATH
MMOHUMAaHHE NEPUOANYECKON 3aBUCUMOCTU CBOMCTB XMMHUYECKUX DJIEMEHTOB OT HX IOJIOKEHHUS B
[lepuoauueckoii cucteme, 3aKOHOB COXPAaHEHUS! MAcChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO y4eHHsI, 3aKOHa ABOraJipo;

. OMHCHIBaTh U XapaKTepu3oBaTh TabnuuHylo ¢opmy Ilepuoanueckoii cucTeMsl
XMUMHUYECKUX DJIEMEHTOB: DPa3inyaTh MOHATUS «rJ1aBHas moarpymnmna (A-rpymma)» u «1noOodHas
noarpynna (b-rpynma)», manble U OOJNbIIME NEPUOIbI, COOTHOCUTH OO0O3HAUEHUS, KOTOPbHIE
umetorcs B Tabmune «llepuonnyeckas cuctema xumudeckux snemeHToB J[. M. MengeneeBa» ¢
YHCIIOBBIMH XapaKTEPUCTHKAMHU CTPOCHHS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB M 3apsia sapa,
oOl1ee YnCiIo 3JIEKTPOHOB U PaCIpe/IesIeHHEe UX M0 SIEKTPOHHBIM CIIO0SIM);

o KIacCU(PUIIMPOBATh  XUMHUYECKUE  DJIEMEHTHl, HEOpPraHWYecKHe  BEIecTBa,
XMUMHYECKHE peakiuu (M0 YHCIy U COCTaBy YYacTBYIOUIMX B PEAKLUU BEILIECTB, MO TEIIOBOMY
sbdexry);

o XapaKkTepu30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA BELIECTB Pa3IMUHBIX
KJIaCCOB, NOJTBEP)KJasi OIMMUCAaHUE IPUMEpPaMU MOJIEKYJISPHBIX YPAaBHEHMM COOTBETCTBYIOIINX
XUMHUYECKUX PEaKIInii;

o IIPOrHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT MX KaUECTBEHHOI'O COCTaBa,
BO3MOYXHOCTH MPOTEKaHUSI XUMUYECKUX ITPEBPALICHUN B PA3JIMYHBIX YCIOBUIX;
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J BBIYMCIIATE OTHOCUTENIBHYKD MOJIEKYJISPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XUMUYECKOTO 3JIEMEeHTa Mo (opMyse COeTMHEHHs, MAaCCOBYIO JOJIIO BEIIECTBA B
pacTBOpE, MPOBOJUTH PACUETHI [0 YPABHEHUIO XUMUUYECKON PEAKLINU;

. IIPUMEHATh OCHOBHBIE OIE€pallMM MBICIUTEIbHON AEATEIbHOCTH — aHAJIU3 U CUHTES,
cpaBHeHHE, 000OIIeHHe, CHUCTeMaTH3alMi0,  KIacCU(UKAIMIO,  BBIIBICHHE  IPHYUHHO-
-CJICZICTBEHHBIX CBSI3€W — JJI1 U3YYEHHUs CBOWMCTB BELIECTB U XMMHUYECKUX PEAKLMM, €CTeCTBEHHO-
Hay4yHbI€ METO/Ibl IO3HAHUSI — HAOJIOICHUE, U3MEPEHUE, MOJICIIMPOBAHKE, IKCIIEPUMEHT (peaibHbIN
U MBICJICHHBIN);

. CIIEZIOBAaTh TpaBWJIaM IIOJIb30BAaHMSI XHUMHYECKOW TIOCYyIOH U JabopaTOpHBIM
00OpyZIOBaHUEM, a TaK)KEe MPaBUIIaM OOpAIllEHUs C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKLHUSAMHU
I10 BBINOJIHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB IO MOIYYEHHUIO U COOMPAHNUIO ra3000pa3HbIX
BEIIECTB (BOJOPOJAa M KUCIOPOa), TPUTOTOBJICHHIO PACTBOPOB C OMPENEIEHHON MacCCOBOU JI0JIEH
pacTBOpPEHHOrO0 BELIECTBA, IUIAHUPOBATh M MPOBOJAUTH XHMHUYECKHE HKCHEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEJOYEH W  KHCIOT C TIOMOINBI0 HWHIUKATOPOB  (JIAKMYC,
(beHnondranen, METUIOPAHXK U JIpyTHE).

K koHiy oOyuyenus B 9 kjacce npeaMETHbIE pe3yiabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb chOPMHUPOBAHHOCTh Y OOyUaAIOUINXCS YMEHHI:

o PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX MOHSATHM: XUMUYECKHI 3JIEMEHT, aToM,
MOJIEKYJa, WOH, KaTHOH, aHWOH, I[POCTOE BEILIECTBO, CJOKHOE BEIIECTBO, BAJIEHTHOCTb,
AIIEKTPOOTPHUIATENILHOCTh, CTENEHb OKHUCICHHUS, XUMHYECKas peaklus, XUMHUYecKas CBSI3b,
TEII0BOM 3(PPEeKT peaxiuu, Mojb, MOJSPHBIA O0O0BEM, pacTBOP, DJIEKTPOIUTHI, HEIIEKTPOJUTHI,
ANIEKTPOJIUTUYECKAs] JIMCCOLIMALMSA, peakIuu HOHHOro oOOMeHa, KaTajau3aTop, XHMHUYECKoe
paBHOBecHe, 00OpaTUMbIe U HeoOpaTUMbIE PEaKIUU, OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIE PEAKIIUH,
OKHUCJIUTEIb, BOCCTAHOBHUTENb, OKHCJIEHHE U BOCCTAaHOBJIEHUE, aJJIOTPOMNUs, aM(OTEpHOCTb,
XMUMHYECKas CBS3b (KOBaJCHTHAs, MOHHAs, METAINTHYEcKasl), KpUCTaJUIMYecKasi perérka, Koppo3us
METaJIOB, CIUIABBI, CKOPOCTh XUMHUYECKOW pEaKIuu, MpeAebHO AomycTuMas KoHieHTpanus [1IJIK
BEILIECTBA;

. WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX NMOHATUNA U NPUMEHATHh 3TH
MOHATHUS [IPU ONMCAHUU BEUIECTB U UX MPEBPALICHUN;

. WCIOJIb30BaTh XUMUYECKYIO CHUMBOJIMKY ISl COCTaBjieHUs (OpMya BEIIEeCTB H
YpaBHEHUN XUMHYECKUX PEAKIIU;

. ONPENENATh BAJNEHTHOCTb M CTENEHb OKHCICHUS XUMUYECKUX JJIEMEHTOB B
COCIMHEHUSX pa3JIMYHOIO COCTaBa, IPUHAJIEKHOCTh BELIECTB K OMNPEAEIEHHOMY KIaccy
coenuHeHU Mo (opMynam, BHJ XUMUYECKOHN CBsI3M (KOBAJIGHTHAs, MOHHAS, METAJUIMYEcKas) B
HEOPraHMYECKUX COCAMHEHHUSX, 3apsA] HOHA [0 XUMUYECKoi (opMylie, XapakTep cpebl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCAUHEHUH, TUI KPUCTAIUIMYECKOM PEeIIETKH KOHKPETHOTO BEIIECTBA;

. packpsiBath  cMmbicn  [lepuonmueckoro 3axkona J[. WM. MenneneeBa u
JEMOHCTPUPOBaTh €ro TMOHHMMaHHE: ONKCHIBaTh W XapaKTepu3oBaTh TabIMuHyr0 (Gopmy
[lepuoandeckoit cucTeMbl XUMUYECKUX AJIEMEHTOB: pa3ivyaTh MOHATUS «TJIaBHAs moAarpymnmna (A-
rpynna)» u «mnoboyHas mnoarpynna (b-rpymma)», Manble M OonblIMe NEPHOJIbI, COOTHOCHTH
0003HaueHMsI, KOTOPbIE MMEIOTCA B MEPUOJUYECKON TalyuIe, C YUCIOBBIMH XapaKTEPUCTHKAMH
CTPOEHHUSI aTOMOB XHMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij sjpa, oOliee YUciIo 3JIEKTPOHOB U
pacripesielieHie MX MO 3JIEKTPOHHBIM CIIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUHU
CBOMCTB D2JIEMEHTOB U MX COCIMHEHHH B Ipeenax MalblX IEPHOJOB M IJIABHBIX MOATPYMI C
Y4ETOM CTPOEHHUS UX aTOMOB;
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J KJaccu(UIUpoBaTh ~ XMMHUYECKHE  3JEMEHThl, HEOPraHWYEeCKHE  BEIEeCTBA,
XMUMHMUYECKHE peakiuu (M0 YMCIy U COCTaBy yYacTBYIOIIMX B pPEaKLUU BEUIECTB, 10 TEIJIOBOMY
3pQexTy, M0 UIMEHEHHUIO CTETICHEH OKUCIICHHUS] XUMUYECKHUX JIEMEHTOB);

J XapaKTepu30BaTh (OMHUCHIBATh) OOIIME M CHEUU(PUUIECKHE XMMHUYECKHE CBOWCTBA
MPOCTBIX U CJOXHBIX BELIECTB, MOJTBEPHKJIAsi OMMCAHHWE NMPHUMEPAMH MOJICKYSPHBIX U HMOHHBIX
YPAaBHEHU COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

J COCTaBJIATh YPABHEHMS 3JIEKTPOJIUTUYECKON JOUCCOLMALUU KHUCIOT, IIeoued U
COJICH, IOJIHBIE M COKpAalIEHHbIE YpaBHEHUS pEaKUUi HOHHOTO OOMEHa, ypaBHEHHS PpEaKLUi,
MOATBEPXKIAIOLIUX CYLIECTBOBAHUE M'EHETUUECKOM CBSI3U MEX/1y BEILIECTBAMU PA3INYHBIX KJIACCOB;

J PacKpbIBaTh CYIIHOCTh OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEACTBOM
COCTaBJIEHUS 3JIEKTPOHHOTO OanaHca ITUX PEaKIUii;

J MIPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX CTPOEHMSI, BOBMOXHOCTHU
MPOTEKAHHSI XUMUYECKUX MTPEBPAIICHUH B Pa3INYHBIX YCIOBHUSX;

o BBIYMCIIATE OTHOCUTENIBHYIO MOJIEKYJISPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0 XUMUYECKOTO 3JIeMEeHTa 1Mo (GopMylie COeIMHEHUs, MaCCOBYIO JIOJIIO BEILECTBA B
pacTBope, NPOBOIUTH PACUETHI IO YPABHEHUIO XUMHUUECKON peaklnu;

J coOnroAaTh TMpaBWia TOJB30BAaHMS XHMHUYECKON TOCylIoM M J1abopaTOpHBIM
o0opynoBaHUEM, a TaKXKe MpaBuiIa 0OpaleHus C BeIleCTBAMU B COOTBETCTBUU C HHCTPYKIHUSMU T10
BBITIOJIHEHUIO JIA0OPATOPHBIX XUMHUYECKHX OMBITOB MO MOJYYEHUIO U COOMPAHUIO T'a3000pa3HbIX
BEIIECTB (aMMHaKa U YIJIEKUCIIOTO Ta3a);

o MIPOBOJUTH PEaKLUH, MOATBEPKAAIOIINE KaYeCTBEHHBI COCTAaB Pa3IMUHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOPUA-, OpoMHI-, HOIUA-, KapOoHat-, docdar-, cuamkar-,
cynbdaT-, THAPOKCUA-UOHBI, KATHOHBI AMMOHUSI U MOHBI U3YUYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE
B BOJHBIX PaCTBOpPax HEOPraHMYECKUX BEIIECTB;

. MPUMEHSITh OCHOBHBIE OIEpaIK MBICIUTEIbHON AEATEeIbHOCTH — aHAJIU3 U CHUHTE3,
cpaBHEeHHE, 00OOIIeHHE, CUCTEeMAaTHU3alhio, BBISBICHHE MPUYMHHO-CIEICTBEHHBIX CBSI3e€d — JUId
M3YYEHHUS CBOWMCTB BEIIECTB M XMMUYECKUX PEaKLUN, eCTECTBEHHO-HAyYHbIE METObl MO3HAHUS —
HaOII0IeHNe, U3MEPEHNE, MOJICIUPOBAHNE, SKCIIEPUMEHT (pealbHbIA U MBICICHHBIH).

Conep:xaHue BOCIUTAHMS ¢ Y4eTOM padoyeil mporpaMMbl BOCIIMTAHUS

[IpuBnedyenne BHUMaHUS OOYYarOUIMXCS K LEHHOCTHOMY aclEKTy M3ydaeMbIX Ha ypOKax
SIBJICHUM, OpraHu3aluIo UX paboThl ¢ NOJY4aeMOi Ha ypoKe COLMaIbHO 3HAUUMOW HH(pOpMaLueH,
MHUIMMPOBAHUE €€ 00CYKJEHHUs, BBICKAa3bIBaHUs 00YUYarOIUMUCS CBOEIO MHEHUS 110 €€ IOBOJY,
BBIPAOOTKU CBOET0 K HEW OTHOLIEHHUS.

JleMoHcTpanys oOy4aromuMcsl IPUMEPOB OTBETCTBEHHOI'O, I'Pa)JIAHCKOIO IOBEICHMS,
MIPOSIBJICHUSI YEJIOBEKOIIOOUs U JT0OpOCEpAECYHOCTH, uepe3 MOAOOp COOTBETCTBYIOLUIMX TEKCTOB
JUISL UTEHUS], 3a]a4 A7 pelieHus], MPoOIeMHbBIX CUTYyalluil 17151 0OCYKIeHHUs B Kilacce.

[IpumMeHeHne Ha ypoKax MHTEPAaKTUBHBIX (GopM paboTbl C  OOy4YaIOIIMMMUCA:
MHTEJUIEKTYaJIbHBIX UTP, CTUMYJIHUPYIOUINX MTO3HABATEIbHYIO MOTHBALIUIO O0YYarOIIUXCS.

[Ipumenenune rpynmnoBoil paboTel MM pabOTHl B Mapax, KOTOpPhIE ydaT OOydaroIIMXCs
KOMaH/IHOW paboTe M B3aMMOJEHCTBHIO C JAPYrMMH OOYyYaroIIMMUCS; WHULIUHPOBAHUE H
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MOJIEPKKY HCCIICIOBATEIBCKOW JICATEIPHOCTH OOYYaIOIIMXCSl B paMKaxX pealld3alud HMHU

HUHAUBUAYAJIBbHBIX W TPYHIIOBBIX HCCICAOBATCIILCKUX IIPOCKTOB, YTO OacCT O6y‘-IaIOH.H/IMCSI

BO3MOXHOCTb HpI/I06peCTI/I HAaBBIK CAMOCTOATCIIbHOTO PCHICHUA TCOpCTH‘ICCKOﬁ Hp06JI€MBI, HaBBbIK

TeHEpUPOBAHUS B OPOPMIICHUSI COOCTBCHHBIX HJICH, HABBIK YBAKUTEIHHOTO OTHOMICHUS K TYKHM

uaesM, opopMIIEHHBIM B paboTax APYruxX HCCIeNoBaTelel, HABBIK MYOJUYHOTO BBICTYIUICHUS

nepes ayauTOpuen, apryMEHTUPOBAHUS U OTCTAaUBaHMS CBOEU TOUKH 3PEHUS

TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
HaumenoBanue KosmmyecTBo yacos

Ne DJIeKTpPOHHBIe (LM (ppPOBbIE)
pa3/iesioB H TeM

n/n Bcero o0pa3oBaTe/IbHbIE PeCypPChI
NPOrpaMmblI

Paszgea 1. IleppoHavasibHble XUMHYECKHE MIOHATUHSA

XUMHUS — BaykHas

11 00J1aCTh €CTeCTBO3HAHUS 5 bubnuotexa [JOK
U MPAKTUYECKO N https://m.edso00.ru/7f41837c
NESITEIILHOCTH YeJIOBEKa
12 BemectBa 1 xuMu4yeckue 15 bu6mmoreka [IOK
peakuuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20

Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB

51 Bo3sayx. Kucnopon. 6 bubnuoteka [JOK
' [Tonsarue 00 oxkcumax https://m.edsoo.ru/7f41837c
99 Bopopon. [Tonsitue o 8 bubnuoreka [IOK
' KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837¢c
Bopna. PactBopsl. [Tonsitue bu6mmoreka [IOK
2.3 5
00 OCHOBaHMAX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KI1aCChI
bubnuorexa [JOK
2.4 HEOPraHMYECKUX 11
g https://m.edsoo.ru/7f41837c
COEIUHEHUI
Utoro no pazneny 30

Paspnen 3. Ilepuoanueckuii 3akon u Ilepuoguveckasi cucremMa xumuideckux 3jaemenTosn /1. U.
MenpgeseeBa. Ctpoenne aToM0OB. XuMH4ecKas cBA3b. OKHUCIUTEIBbHO-BOCCTAHOBHTEIbHbBIE
peakuuu

3.1

[Iepronnueckuii 3aKOH U
[Iepronnueckas cucrema
XUMHUUYECKUX DIIEMEHTOB
. . Mennene-ena.

bu6moreka [IOK
https://m.edsoo.ru/7f41837c
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Crpoenue aToMa

XUMHYECKaAsA CBA3b.

3.9 OKHUCIUTEIBHO- 8 bubmunorexa LIOK
BOCCTaHOBUTEIIBHEIC https://m.edsoo.ru/7f41837c
peaxkiuu

bubmnnoreka LIOK
Hroro no paszeny 15 https://m.edSO(])_.[ ru/7f41837c
PesepBHOe Bpems 3 Bubnnorexa LOK
https://m.eds00.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB 68

10 [TPOTPAMME
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9 KJIACC

Ne
n/n

HaumenoBanue pa3aeiioB u

KoaunuectBo
JacoB

TEM MMPOrpaMMbl

Bcero

JuexkTpoHHble (HudpoBbIE)
o0pa3oBaTe/ibHbIE PecypcChl

Pa3nes 1. BemecTBo U XMMH4YeCKHe peaKIMu

[ToBTOpEeHuEe u yriuyoneHue

bubmnoreka LIOK

1 SHAMHH OCHOBHRIX PasieIon 4 https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca
12 OcHOBHBIE 3aKOHOMEPHOCTH 5 bubnuotexa [JOK
' XAMHUYECKHX PeaKIuil https://m.edsoo0.ru/7f41a636
13 amccommamn X 9 uGaorexa LIOK
' j https://m.edsoo.ru/7f41a636
peaKkIfy B pacTBOpax
Wroro mo pazueny 18
Paznea 2. Hemera/uibl U MX COeIMHEHU S
- OO6mras xapakTepucTuKa Bubmiorexa [[OK
) XUMHYECKUX DIIEMEHTOB 6 ]
https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ["anorenst
OO01as XxapakTepucTuKa
29 XHMHYECKHX JIEMEHTOB 6 bu6moreka [IOK
' VIA-rpymmer. Cepa u eé https://m.edsoo.ru/7f41a636
COCTMHCHUS
OO6mras xapakTepucTuKa
23 XHMHYECKHX JIEMEHTOB 7 bu6moreka [IOK
' VA-rpynmsl. Asot, ¢pochop https://m.edsoo.ru/7f41a636
Y UX COCIMHCHUS
OO6mras xapakTepucTuKa
24 XHMHYECKHX JIEMEHTOB 9 bu6mmoreka [IOK
' IVA-rpymmsl. Yriaepon u https://m.edsoo.ru/7f41a636
KPEMHHH ¥ UX COSIMHEHUS
Hroro no pazgeny 28
Pa3pen 3. Merajiibl 1 UX COeTUHEHUS
. bubnuorexa [JOK
3.1 Obmue cBOHCTB METAIIOR 3 https://m.edsoo.ru/7f41a636
39 Baxneiimme MeTamibl 1 UX 17 bubnuorexa [JOK
' COCIMHCHHUS https://m.edsoo0.ru/7f41a636
Hroro no paszneny 20
Pa3nea 4. Xumus U OKpyKawas cpeaa
41 Bemiectsa u marepuaisl B 5 bu6mmoreka [IOK
' JKU3HU YeJIOBEKa https://m.edsoo.ru/7f41a636
Wroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB 68

110 ITPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Ne KoJsinuecTBo 4acoB | DjiekTpoHHbBIE HH(POBHIE
Tema ypoka
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
[Ipenmer xumuu. Poss xumuu B
1 JKM3HU yeaoBeka. Tena u 1 Bubamorexa [IOK
https://m.edsoo.ru/ff0d210c
BEIIIECTBA
5 IlonsTHe 0 MEeTOaX IMO3HAHUS B 1 bubmnoreka LIOK
XUMHUHU https://m.edsoo.ru/ff0d227e
[IpaxTnueckas padora Ne 1
«IIpaBuna paboTsI B
3 naé)opaTopfm U TIPUEMBI 1 Bubnuoreia LIOK
https://m.edsoo.ru/ff0d23dc
oOpallieHus ¢ J1abopaTOPHBIM
000pyT0BaHUEM
4 YucTele BeIecTBa U CMECH. 1 bu6moreka [IOK
Croco0Obl pasjiesieHus: cMecei https://m.edsoo.ru/ff0d26ca
[IpakTnueckast pabora Ne 2
5 «Paznenenne cmeceit (Ha 1 bubnuotexa [JOK
pUMepe OUYUCTKH TIOBAPEHHOM https://m.edsoo.ru/ff0d28c8
COJIH )»
bu6mmoreka [IOK
0 ATOMBI 1 MOTEKYIEL 1 https://m.edsoo.ru/ff0d2a6c
XUMUYECKHUE ATEMEHThI. 3HAKU
7 (CUMBOJIBI) XUMHUYECKUX 1 bubnuorexa LIOK
https://m.edsoo.ru/ff0d2be8
3JICMEHTOB
8 [IpocThie U CIOKHBIE BENIECTBA 1 bubmorexa [IOK
https://m.edsoo.ru/ff0d2a6c¢
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubnuorexa LIOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa
10 BelecTB. XuMuueckas hopmyia. 1 bubmuoreka [JOK
BanenTHocTh aTOMOB https://m.edsoo.ru/ff0d2eae
XUMHYECKUX AJICMEHTOB
OTHOCHUTENBHAS aTOMHAs Macca.
11 OTtHocuTenbHAsE MOJIEKYIISIpHAS 1 bubamorexa LIOK
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 70151 XUMHYECKOT0O 1 bu6mmoreka [IOK
3JIEMEHTA B COEIUHEHUN https://m.edsoo.ru/ff0d350c
13 KoaunuectBo BemecrBa. Moib. 1 bu6mmoreka [IOK

Moumnspnas macca

https://m.edsoo.ru/ff0d5230
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dusznueckue 1 XUMHUYECKUE

bubmunoreka LIOK

14 SIBIICHUSI. XUMHYECKas peaKius https://m.edsoo.ru/ff0d37fa
IIpu3Haku U yClIoBuUS
15 H;OTeKaHI/ISI )}(,I/IMI/I‘ICCKI/IX bubmmorexa LIOK
N https://m.edsoo.ru/ff0d3al6
peaxuuit
3aKOH COXpaHCHHS MACCHI
16 BEILIECTB. )I;I/IMI/I‘-IGCKI/IG Bubamorexa [IOK
https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
BrIunciaeHus: KOJIU4eCTBa, MACChI
17 BENIECTBA M0 YPABHECHUSIM Bubnmorexa [IOK
. https://m.edsoo.ru/ff0d5708
XUMHYECKUX PEaKIIHi
Knaccudukarus xuMmuueckux
18 peakiuii (CoeTuHeHus, bubnuotexa [JOK
pas3IoKEHNUs, 3aMEIICHHUS, https://m.edsoo.ru/ff0d3f34
obmeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 SHIIUKIIOIIEIUCT. O6oglqueHHe u bubmmorexa LOK
. https://m.edsoo.ru/ff0d40c4
CUCTEMAaTH3alUs 3HAHUH
KontpoibsHas padora Nel no
20 TEME liBemeCTI:sa A XUMHYECKUE bubmorexa [IOK
https://m.edsoo.ru/ff0d4290
peaKIm
Bos — cmMech ra3zoB. CocTaB
21 Bosijxxa. Kucnopox — snemeHT bubmorexa [IOK
https://m.edsoo.ru/ff0d448e
U npoctoe BemecTBo. O30H
dOu3nyecKne U XUMUYSCKUE
99 CBOMCTBA KUCJIOPOJia (peakIuu bubnuorexa [JOK
okucieHus, roperue). [loustue https://m.edsoo.ru/ff0d4614
00 oxcuaax
CriocoObl MOTy4eHHS KUCIOpoaa
93 B JIaOOpaTOpUH U bubnuorexa [JOK
mpoMblIILIeHHOCTH. [TpuMeneHme https://m.edsoo.ru/ff0d497a
KHCJIOpOJIa
TennoBoii 3 HeKT XuMHIECKOM
€aKIUH, IIOHITHE O
24 IT)epMIj)XI/I,MI/IIIeCKOM ypaBHEHUU bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHIOTEPMHUIECKHUX
peaxiusax
TorumBo (HedTh, yroas u
25 MeTaH). 3a(1rp?3HeHyI:e BO3.lyXa bubamorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
CHOCOOBI €ro Mpe0TBpAaIleHHUs
26 [IpakTuueckast pabora Ne 3 mo bubnunorexa LIOK
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teme «llomydenue u coOupanue
KUCIIOPOJia, U3YYCHHE €ro

https://m.edsoo.ru/ff0d4ae2

CBOMCTB»
Boaopon — sneMeHT u mpoctoe

27 Beulllefﬂfo. Haxoxaenne ]f bubmmorexa LIOK

https://m.edsoo.ru/ff0d4dd0
pupoJie
dusznUecKrue 1 XUMHUCCKHE
28 CBOMCTBA BOJIOPO/IA. Bubnmorexa [IOK
https://m.edsoo.ru/ff0d4dd0
[Ipumenenue Boropoaa

29 IlougaTue o KUCIIOTAaX U COJIIX Bubnmorexa [IOK

https://m.edsoo.ru/ff0d50d2

30 Crioco0sl mosry4eHus: BOJ0poaa B bubnuotexa [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[IpakTnueckas padora Ne 4 o

31 teme «llonmydenue u cobupanue bubnuoreka [JOK
BOJIOPO/Ia, M3YYEHHUE €T https://m.edsoo.ru/ff0d4f42
CBOMCTB»

32 MouisipHbiit 00BEM ra3oB. 3aKOH bubnuoreka [JOK
ABorajpo https://m.edsoo.ru/ff0d542e
Brrunciaenust 00néma,

33 KOJIMYECTBa BEIIeCTBA ra3a o bu6moreka [IOK
€ro M3BECTHOMY KOJIHUYECTBY https://m.edsoo.ru/ff0d55a0
BEIIlECTBA WK 00BEMY
Brruncnenust 00EMOB ra3oB 1Mo

34 YPaBHEHUIO PEAKIIUH HA OCHOBE bubnuoteka [JOK
3aKOHA OOBEMHBIX OTHOIIICHHI https://m.edsoo.ru/ff0d5708
razoB

35 dOu3nvecKrue U XUMUYECKHE bu6moreka [IOK
CBOMCTBA BOJIBI https://m.edsoo.ru/ff0d587a

36 CoctaB ocHoBaHui. [lonsrue 00 bu6moreka [IOK
HHIMKATOpaX https://m.edsoo.ru/ff0d59e2
Bona kak pacTBopuTeIb.

37 Hacrinmennrle 1 HeHachIIIIeHHbIE bu6mmoreka [IOK
pacTtBopbl. MaccoBast 10J1s https://m.edsoo.ru/ff0d5b40
BEIlIECTBA B pPacTBOpE
[IpakTuyeckas padora Ne 5 o
teme «IIpuroroBneHue

38 paCTBOp(I))B C OIPENEIEHHON bubamorexa LIOK

. . R https://m.edsoo.ru/ff0d5eba
MacCOBOM J0JIel pacCTBOPEHHOTO
BEIIECTBA»
39 KonTtponsHas padota Ne2 mo Bbubmuorexa [JOK
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teme «Kucnopoa. Bogopon.
Bona»

https://m.edsoo0.ru/ff0d6342

OKcHapl: COCTaB,

bubmunoreka LIOK

40 KJIaccu(UKaIysi, HOMEHKIIATypa https://m.edsoo.ru/ff0d664e
ITonyyenune U XUuMHUUYECKHUE
41 CBoﬁychBa KHCJIOTHBIX, OCHOBHBIX Bubnnorexa LOK
’ https://m.edsoo.ru/ff0d664e
1 aM(pOTEPHBIX OKCHIOB
42 OCHOBaHUS: COCTaB, bu6mmoreka [IOK
KiIaccu(uKaIus, HOMCHKIATypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue n xumMmu4eckue bubnuoreka [JOK
CBOWCTBA OCHOBaHHI https://m.edsoo.ru/ff0d67ca
KucnoTsr: cocras, bu6mmoreka [IOK
44
Kiaaccu(uKaIus, HOMEHKIATypa https://m.edsoo.ru/ff0dfee2
45 [Tonyyenue n xumMmu4eckue bubnuoreka [JOK
CBOMCTBA KHUCIIOT https://m.edsoo.ru/ff0dfee2
Comu (cpenHue): HOMEHKIIaTypa,
46 CII0CO ((SLII) nlimyq)eHm g bubnmorexa LIOK
- https://m.edsoo.ru/00ad9474
XUMHUYECKHE CBOMCTBA
[IpakTueckas padora Ne 6.
Pemenne skcnepuMeHTATBHBIX
47 3a1a4 110 TEME (?OCHOBHBIC bubmorexa [IOK
https://m.edsoo.ru/00ad9b7c
KJIaCChl HEOPTraHUYECKUX
COEIUHEHUIN)
['eneTnueckas cBsi3b MEX
48 KJIaccaMu HeOpFaHI/I‘IeCKI/II;y bubnuorexa LIOK
. https://m.edsoo.ru/00ad9a50
COCTMHEHU N
49 O06o001IeHNE B CHCTEMAaTH3aLIHS bu6moreka [IOK
3HAHHUN https://m.edsoo.ru/00ad9cb2
KonTpoinbras padora Ne3 1o
50 TeMe I:OCHOBHI;IC KJIACCBI bubnuorexa LIOK
o https://m.edsoo.ru/00ad9ela
HEOPraHMYECKHX COCIMHCHUI
[TepBbie MOTIBITKH
51 KJ1acCu(PUKAIUA XUMUYECKUX bubnuorexa [JOK
aneMeHToB. [ToHsTHE O rpymmax https://m.edsoo.ru/00ad9ffa
CXOJTHBIX DJIECMEHTOB
[Iepronnueckuii 3aK0H U
50 [Iepronnueckas cucrema bu6moreka [IOK
XHUMHYECKUX 31eMeHTOB []. 1. https://m.edsoo.ru/00ada52c
Meneneena
bu6mmoreka [IOK
53 [lepuropl, rpymnbl, NOATPYIIIBI

https://m.edsoo.ru/00ada52¢c
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54 Crpoenue atomoB. CoctaB 1 bubnmnorexa [JOK
aTOMHBIX siziep. M30Tonbl https://m.edsoo.ru/00ada342
CrpoeHue IIeKTPOHHBIX
55 000JI0Y€K aTOMOB AJICMCHTOB 1 bubmuoreka [{OK
[Mepuoauueckoit cucremsi J1. 1. https://m.edsoo.ru/00ada6bc
Meneneera
XapakTeprucTUKa XUMHIECKOTO
56 3JIEMEHTA 10 €ro MOJ0XKEHUIO B 1 bu6mmoreka [IOK
[Mepuoauueckoii cucreme 1. U. https://m.edsoo.ru/00ada824
Meneneera
3nauenue [lepuoanueckoro
57 3aKOHa I Pa3BUTHS HAYKU U 1 bubnuotexa [JOK
npaktuku. 1. 1. MenneneeB — https://m.edsoo.ru/00ada96e
VYEHBIH, MeIaroT U IpaxJIaHuH
58 DNEeKTPOOTPUIIATEIIEHOCTh 1 bubnuotexa [JOK
ATOMOB XMMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HMoHHas XuMUYecKas CBSI3b 1 bubnuorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBanentnas nonsipHas 1 bubnuoreka [JOK
XMMHYECKas CBS3b https://m.edsoo.ru/00adaab8
61 KoBanentnas HenossipHast 1 bubnuoteka [JOK
XAMHUYECKas CBSI3b https://m.edsoo.ru/00adaab9
62 CrerneHb OKUCTICHUS 1 bubmmorexa LIOK
https://m.edsoo.ru/00adae28
63 OKHuCIUTEIHHO- 1 bu6mmoreka [IOK
BOCCTaHOBMTEJIbHBIC PEAKIIMU https://m.edsoo.ru/00adb076
bu6moreka [IOK
64 OKuCIUTEIN U BOCCTAHOBHUTEIIH 1 https://m.eds00.ru/00adb076
KonTpoinbras padora Ne4 1o
65 TeMe I:(CTpOGHfIC aToma. 1 bubmorexa LIOK
https://m.edsoo.ru/00adb486
XHUMHUYECKasi CBSI3b)»
66 PesepBusiit ypok. O6001IeHE U 1 bu6mmoreka [IOK
CHCTEMATU3ALNS 3HAHUI https://m.edsoo.ru/00adbh33c
67 PesepBublit ypok. O600mIeHEe U 1 bu6mmoreka [IOK
CHCTEMATU3ALNS 3HAHUI https://m.edso0.ru/00ad9ch?2
68 PezepBHblit ypok. O0o0O1IIEHNE U 1 bubnuorexa LIOK
CHCTEMATU3aLMs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

Ne KosuecTBo yacos DJIeKTpOHHbIe N (ppoBbIE
Tema ypoka

n/n Bcero o0pa3oBaTe/ibHbIE PecypChl
[lepnoanyeckuil 3aK0H.

1 [Tepuoanueckas cuctema 1 bubnuotexa [JOK
XUMHYeCKuX 3aementoB J1. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B M3MEHEHUH

5 CBOMCTB XMMHYECKUX 1 bu6mmoreka [IOK
3JIEMEHTOB TIEPBBIX TPEX https://m.edsoo.ru/00adb6b6
MEepPUOIOB
Kn

3 HO;Z:;ISI):: aH:I fleli) FaHHYECKUX 1 bubmorexa [IOK

M P https://m.edsoo.ru/00adb7e2

BEIIIECTB
B o

.. P https://m.edsoo.ru/00adbac6
pemeTox
Kn
peartt P https://m.edsoo.ru/00adbcb0
MpU3HAKaM
[TonsiTue o ckopocTu
XUMHUUYECKOH peakiuu. [lonarue bubnuoteka [JOK

6 1
0 TOMOTEHHBIX U T€TEPOrCHHBIX https://m.edsoo.ru/00adbe9a
peakuusax
@DakTOpbl, BIUSIONINE HA bu6mmoreka [IOK

7 . 1
CKOPOCTh XUMHUYECKOH peaKInu https://m.edsoo.ru/00adc28c

3 OxucnurenpHo- 1 bubnuorexa LIOK
BOCCTaHOBMTEJIbHBIC PEAKIIMH https://m.edsoo.ru/00adcade

bu6mmoreka [IOK

9 OxuciuTensHO- 1 https://m.edsoo.ru/00adcade
BOCCTaHOBUTEJIbHBIC PEAKIIHH
T o

o | s mecmmmn L o
ATCCOTHAtuIL. https://m.edsoo.ru/00adcd68
ci1abbie AIEKTPOJIUTHI
nu .

11| OSparmsie u neoGpammsic 1 Brmorer LIOK

P P https://m.edsoo.ru/00add448
peakiuu.

12 XHMHYECKHE CBOMCTBA KUCIIOT 1 bu6moreka [JOK

1 OCHOBAaHHUU B CBETE

https://m.edsoo.ru/00add5d8
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MpeaCTaBICHH 00
BIEKTPOIUTUYECKON
JUCCOLMALIUN

XHUMHUYECKHE CBOMCTBA COJIEU B
CBETE MPEACTaBICHUI 00

bubmunorexa LIOK

13 AIIEKTPOJTUTUYCCKOM https://m.edsoo.ru/00add8b2
JINCCOINAITAN
14 [TonsiTue o ruaponu3e coJien bubnuoreia LIOK
https://m.edsoo.ru/00add9d4
XuUMHUYECKHE CBOMCTBA
OCHOBHBIX KJIACCOB
15 HEOPraHUYECKUX COCAMHEHUN B bubmorexa TIOK
” https://m.edsoo.ru/00add5d8
ceere npeactaBieHuit TO u
OBP
16 O06o01eHre U cucTeMaTu3aus bubnuotexa [JOK
3HAHHUN https://m.edsoo.ru/00addd12
[IpakTrueckas padora Ne 1.
17 «l?emeHHe BKCHpepI/IMeHTaJ'IBHI)IX bubmorexa LIOK
https://m.edsoo.ru/00addbfa
3a/1a4
Kontponsnas padota Nel mo
18 TeMe «INEKTPOTUTUYECKAS bubnuoteka [JOK
MIACCOLMALNS. XAMUUYECKHE https://m.edsoo.ru/00addecO
peaKIru B paCTBOPAX»
19 OO6mras xapakTepucTuKa bubnuoteka [JOK
raJIOTeHOB. https://m.edsoo.ru/00addfe2
20 XuMHYecKue CBOMCTBA Ha bu6mmoreka [IOK
pUMepe XJjopa https://m.edsoo.ru/00addfe2
91 XH0POBOOPOLL bu6mmoreka [IOK
https://m.edsoo.ru/00ade104
ConsiHas KUCIIOTa, XUMHUYECKUE
22 CBOICTBa HOJ‘IY‘IC,HI/IG bubmmorexa LIOK
’ ’ https://m.edsoo.ru/00ade104
MIPUMEHCHHE
[IpakTrueckas padota Ne 2 o
23 teMe «llosyuenue consiHOM bubnuorexa LIOK
KHCJIOTHI U U3y4eHHE € https://m.edsoo.ru/00ade348
CBOMCTB»
Brrurcnenus o ypaBHEHUSIM
24 XUMHUUYECKUX PEAKIIUH, €CIIU bu6moreka [JOK
OJIMH M3 PEareHTOB JIaH B https://m.edsoo.ru/00ade488
H30BITKE
25 OO11ast xapakTepuCTHUKA Bbubmuotexa [JOK
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aneMeHToB VIA-rpynmnst

https://m.edso0.ru/00ade64a

AnnorpornHsie Moau(pUKaIuu
cepsl. Haxoxienue cepsl u eé

bubnunoreka LIOK

26 COCIIMHEHUH B IPHUPO/IC. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOMCTBA CEPBI
CepoBoJIopo/I, CTPOCHMUE,
27 (1)1/121/1‘-16?1(156?1 XHI:/II/IquKI/Ie bubmorexa LIOK
cBOMCTEA https://m.edsoo.ru/00ade802
Oxcuppl cepol. CepHas
28 KHCIIOTa, (PU3HUECKUEC U bubmnnoreka LIOK
XMMUYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMCHCHHE
XUMUYECKUE PEAKIINH,
JIe)KaIHe B OCHOBE
MMPOMBIIIICHHOTO CIIoco0a
29 HI;queHI/ISI CEpHOI KUCIIOTHI. bubmorexa LIOK
https://m.edsoo.ru/00adec8a
XUMHUYECKOE 3arpsi3HEHNE
OKpYKaroIlEenl CpeJibl
COCTMHCHUSIMU CEPBI
30 Brruncnenne MmaccoBoi 101 bu6mmoreka [IOK
BBIX0/1a TIPOIyKTa PEaKIInu https://m.edsoo.ru/00adec8a
OO6mras xapakTepucTuka
ai1eMeHTOB VA-rpymmnel. A30T,
31 pacnpOCTpaHeHHIe)}l;anHpone bubnmorexa LIOK
’ https://m.edsoo.ru/00adeea6
(br3UYeCKre U XUMHUYECKUE
CBOMCTBA
AMMUaK, ero pu3HIeCKre U
32 XI/IMI/I‘IGC,KI/IG C(b];OP'ICTBa bubmmorexa LOK
’ https://m.edsoo.ru/00adf004
MOJTyYCHUE U IPUMEHEHUE
IIpaxktnueckas padota Ne 3 mo
33 Te];I)VIe «Honyqelfne aMmMuaKa bubmmorexa LIOK
. ’ https://m.edsoo.ru/00adf180
W3Y4YEHUE e€ro CBONCTB
A30THas KHCIIOTa, e
34 (dbuzuveckue u XI/II,VII/I‘ICCKI/IG bubmuorexa LIOK
. https://m.edsoo.ru/00adf306
CBOMCTBA
Hcnonb30BaHue HUTPATOB U
COJIC aMMOHHSI B KAUECTBE
35 MUHEPAIbHBIX YI0OpEeHH. bubnuorexa LIOK

XUMHYECKOE 3arps3HEHUE
OKpYXarollen cpebl
COCIMHEHUSIMHU a30Ta

https://m.edso0.ru/00adf518
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bubmunoreka LIOK

3 Pociop. Oxenn pocdopa (V) https://m.edsoo.ru/00adf68a
docdopHas KHCIOTA,
¢bu3nvecKkne 1 XUMHUECKUE
CBOMCTBa, MOJIy4CHUE
37 I/IcnonbzoBale: docdaros B bubmorexa LIOK
https://m.edsoo.ru/00adfc20
KauCCTBC MUHCPAJIbHBIX
ynoopenuii. 3arps3HeHne
MIPUPOTHOM cpenpl hocharamu
38 XapakTepucTHKa yriepojia u bubnuoreka [IOK
KPEMHHUSL. https://m.edsoo.ru/00adfd9c
Oxcunpl yriaeposaa, ux
D | oot Seemommmene biGmnorera LIOK
https://m.edsoo.ru/00adfebe
MpoOJIeMBbI, CBSI3aHHBIE C
okcuzom yriepoaa (1V)
. bu6mmoreka [IOK
40 YTombias KHCAOTA it € con https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o
41 teMe «llosrydeHue yriekucnoro bubnuoreka [JOK
raza. KauectBeHHast peaxiust Ha https://m.edsoo.ru/00ae027e
KapOOHaT-HOH»
[TepBoHauaNbHBIC TOHATHSA 00
42 oprpaHI/IquKHX BEIIECTBAX KaK O bubmorexa [IOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YIIIepo/ia
. bu6mmoreka [IOK
43 Kpentitit 1 €ro coeauretit https://m.edsoo.ru/00ae080a
44 O06o06meHue 1Mo TeMe bu6mmoreka [IOK
«Hemeramibi» https://m.edsoo.ru/00ae0bf2
45 O06o06meHNe 1Mo TeMe bu6mmoreka [IOK
«Hemerammsi» https://m.edsoo.ru/00ae0bf2
55| rowe Bemmhume mewernms biGmorera LIOK
https://m.edsoo.ru/00ae0el8
1 UX COCMHCHUSDY
OO01mas XapakTepHUCTHKA
XUMHUYECKUX DJIEMEHTOB —
METaJUIOB. MeTalndeckas BuGmmorexa LIOK
47 CBSI3b U METAJIJINYECKas

KpUCTAJUIMYECKasl pEeLIETKA.
dusznueckue cBolicTBa
METAJIOB

https://m.edsoo.ru/00ae103e
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Haxoxnenne Mmetaios B

48 MpHUpo/Ie U OOIIHE CIIOCOOBI UX bubmorexa LIOK
https://m.edsoo.ru/00ae103e
MOJTy4YeHUS
XuMHU4YECKHE CBOMCTBA
49 METAJLJIOB. bubmunorexa LIOK
DIEKTPOXUMHYUCCKHUI ST https://m.edsoo.ru/00ae1156
HaNpsHKEHUM METAJIOB
50 [{eno4HbBIC METAJIBI Bubnmorexa [IOK
https://m.edsoo.ru/00ae14b2
51 Oxcupl U TUIPOKCH]IBI HATPUSI bubnuoreka [JOK
U KaJus https://m.edsoo.ru/00ae14b2
59 [[lerouyHO3EMENBHBIE METAILIBI bubnuotexa [JOK
— KaJIbIIU ¥ MarHuit https://m.edsoo.ru/00ae15e8
53 Baxneiime coeMHEHUS bu6mmoreka [IOK
KaJIbIIHsI https://m.edsoo.ru/00ae15e8
JKEcTKOoCTh BOABI M CITIOCOOBI €& bu6mmoreka [IOK
54
yCTpaHEHUS https://m.edsoo.ru/00aelae8
[IpakTueckas padora Ne 5 mo
55 TGII)VIG «)KéCTKOCI?FB BOJBI U bubmorexa [IOK
. https://m.edsoo.ru/00aelae8
METO/IbI €€ YCTPaHEHUS
. bu6moreka [IOK
o0 AdtromHHHi https://m.edsoo.ru/00aelc64
57 AmMdoTepHbIe CBOICTBA OKCHIA bubnuoteka [JOK
U THIPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
>8 Keneso https://m.edsoo.ru/00ae1d86
59 OKcupl, THAPOKCUIBI U COTIU bu6mmoreka [IOK
xenesa (1) u xenesa (111) https://m.edsoo.ru/00ae35e6
Breruncienus mo ypaBHEHUSIM
60 XUMHUUYECKUX PEaKIUi, eciu bu6mmoreka [IOK
OJIMH M3 PEarcHTOB COMAEPIKUT https://m.edso0.ru/00ae1156
pUMecH
61 [ToHsATHE O KOPPO3UU METAJLIOB bubmuorexa LIOK
https://m.edsoo.ru/00ae1278
62 OO6o01IeHre 1 cucTeMaTHU3aIus
3HAHHUH
[IpakTuueckas paborta Ne 6.
63 Pemrenne skcniepuMeEHTAIBHBIX bubnuorexa LIOK

3a11a4 110 TeMe «Bakuenmne
METaJUIBI U KX COEIMHEHUS

https://m.edsoo.ru/00ae3de8
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64

Brrurcnenus o ypaBHEHUSIM
XUMUYECKUX PEAKIUH, ECIIH
OJIVH U3 PEareHTOB JIaH B
n30bITKE. BEIuncieHus
MacCOBO JI0JI1 BEIXOJIa
MIPOJIyKTa PEaKIuU

bubmunorexa LIOK
https://m.edso0.ru/00ae1750

65

O0001IEHUE U CUCTEMATU3ALIUS
3HAHUH

66

KonTtposnsHas padota Ne3 o
TeMe «Baxuenine MeTauibl U
UX COEINHEHUI

67

BemectBa u matepuainsl B
MOBCEIHEBHOM KU3HU YEJIOBEKA

bu6mmoreka [IOK
https://m.edso0.ru/00ae3f50
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YYEBHO-METOJNYECKOE OBECHEYEHUE OFEPA30BATEJILHOI'O
MPOLIECCA

OBSA3ATEJBHBIE YYEBHBIE MATEPUAJIBI JIJ151 YYEHUKA
» Xumus, 8 xinacc/ Pymsuruc I'.E., ®enpaman @.1°., MockBa «IIpocBermenuey
Xumus, 9 knace/ Pymsutuc I'.E., ®enpaman @.1., AkiinonepHoe o61mectBo «M3naTenbeTBo

«IpocBemenue

METOJANYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

O.C. l'abpuensia, I.I'. OctpoymoB «HacTonbHast kaura yautens. Xumus, 9 kimace» , 000
«JIpocpa»

O.C. I'abpuensn, H.I1. Bockoboiimukosa, A.B. flmykoBa, «HacTonpHas KHUra yuuTesns.

Xumus, 8 kirace» , 000 «JIpoga»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

https://urok.apkpro.ru/
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®OH/I o1eHOYHBIX CPeICTB

IMpumepHas roxoBasi KOHTPOJILHAs padoTa 3a Kypc «Xumus. 8 kiaace»

Ipu svinonnenuu 3adanuti Ne 1-6 o6eedume Kpysckom Homep gvlopanno2o omeema. Eciu vl
0bgenu He 20m HoMep, MO 3a4epKHUme e20 Kpecmom, d 3amem 0bseoume Homep
npasuibHO20 OMmeema.

1.

2.

K cnoxHbIM BeliecTBaM OTHOCHUTCS

1) cepa 2)xeme3o 3)Boma 4)rpadur

Uucio 37eKTPOHOB BO BHELIHEM 3JIEKTPOHHOM CJI0€ aToMa C 3apsiioM siapa +14
paBHO

1)2 2)4 36 4)8

Husmryro BasieHTHOCTH atoMbl pochopa UMEIOT B COSMHEHUH

1)PHs 2)P203 3)PClz 4)P20s

WNonHas cBs3b XapakTepHa /Ui KaKJI0T0 U3 JIBYX BEILECTB

1)HSuK,O 2)NOuHCI 3)SuCO2 4)NaF u CaO

C BOJ0O B3aMMOJEHCTBYET KaXKI0€ U3 JIBYX BEIIECTB

1)CaOuSO2 2)FeOuCO2 3)AlLO3zuP.03  4)Na2O u SiO2

BepHbl 11 cyx/ieHus 0 npaBuiIax TEXHUKU O€30MacCHOCTH B IIKOJIBHOM J1abopaTopuu?
A. B naGopaTtopuu 3ampeiaercsi TporaTb peakTUBbI pyKaMHu.

b. Ucnonp30BaHHbIE pEaKTUBBI BBUIMBAIOT B CIIEHUAIBHYIO EMKOCTb.

1) BepHO TONIBKO A 2) BepHO Toabko b 3) BepHbI 00a cyxaenus 4) o6a
CYXJIEHHsI HEBEPHbI

B 3a0anusax Ne 7 u 8 na ycmarnoenenue coomsememesus 3anuwiume 6 maoauyy yughpoi
8bIOPAHHBIX 8AMU OMBENOS.

YCcTaHOBUTE COOTBETCTBUE MEX Ty (DOPMYJION U Ha3BaHHEM BEIIIECTBA.
OOPMVIJIA: A) COz b)H2CO3 B)Ba(OH): I') BaCOg3

HA3BAHME: 1) rugpokcun 6apust  2) yrojibHas KMCIoTa 3) okcuj Oapus  4)
okcun yriepona(IV)  5) xkapOonar Gapust  6) KpeMHHEBasi KHCIIOTa

3anummre nudpsl 0TBETa, COOTBETCTBYIONINE OyKBaM, B TAOJIHUILY.

VYCcTaHOBUTE COOTBETCTBUE MEX/1Y YPAaBHEHHEM XUMHUYECKON peaku U € TUIIOM.
YPABHEHUME PEAKIIMU: A) Fe + CuSO4 = Cu + FeSOs b) NaCl + AgNOs =

B) Na2O + H>0 = 2NaOH TI') 2NaNOsz = 2NaNO> + O
TUIT PEAKLIUU: 1) coequnenust 2) pa3nokeHus 3) 3amerieHus 4) oOMeHa
3anuiuTe nudpsl 0TBETA, COOTBETCTBYIOIINE OYKBaM, B TAOJIHUILY:

1.
A b B 1B
1.
NaNOs + AgCl
A b B 1B

Omeemamu x 3a0anusim Ne 9-10 aensemcs nociedogamenvHocms yugp. 3anuwiume
NoIyYeHHble YUPDPbI 8 COOMBEEmMcmayioujem nopsoxe.
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1. B pany xumudeckux nieMeHToB Si— Al — Mg

1) Bo3pacTaroT 3apsiibl siiep aTOMOB

2) BO3pacTaeT YUCIIO 3JIEKTPOHOB BO BHELIHEM 3JIEKTPOHHOM CJIOE€ aTOMOB

3) yMEeHbIIAEeTCsl 3JEKTPOOTPULIATEIIBHOCTh

4) yMEHbIIAIOTCS PaIUyChl aTOMOB

5) ycunMBaroTCsl METAJUIMYECKUE CBOMCTBA, COOTBETCTBYIOIIMX UM IIPOCTHIX BELIECTB
2. U3 npemiokeHHOTo MepevHs BEIIECTB B PEAKIMIO C PACTBOPOM T'HMIPOKCUAA KaTHs

BCTYIAIOT

1) H2 2) CO23) CuO 4) ZnCl;  5) HsPOs  6) Na:SO4

Ipu svinoanenuu 3ad0anuti Ne 11-12 nodpobno 3anuuiume xo0 ux peuieHus u Noay4eHHbvle
pe3yibmamal.

1. Hanumwure ypaBHEHUS peakiyii, COOTBETCTBYIOIINE CXEME PEBPALCHUI
CuSO4 — Cu(OH)2 — Cu(NOgz)2 — Cu

2. Kakoit 00beM Bostopo/ia (H.y.) BBIICTHUTCS TIPU B3aMMOICHCTBUH MarHus C COJISTHOU
KHCIIOTOM Maccoi 7,3

OTBETBI HA BAPUMAHT 1

Ne 1).
Ne 2).
Ne 3).
Ne 4).
Ne 5).
Ne 6).
Ne 7). 4215.
Ne 8). 3412.
Ne 9). 35.

Ne 10). 245.

e AW

IIpumepHasi rogoBasi KOHTPOJbHAsi padoTa Mo XMMHH 32 Kypc «Xumus. 9 kjiace»

1.3anummure ypaBHEHHs peakluii, C MTOMOIIbIO KOTOPBIX MOKHO OCYIIECTBUTH MPEBPAILICHHUS:
CaC03 —C02 —Na2C03 — CO2
Jlnia nepexoa 2 3anuIIMTe HOHHOE ypaBHeHue (4 Oana).

2. OnpenenuTe KOJTUYECTBO U 00BbEM YIIIEKUCIIOTO ra3a, KOTOPIN BBIACIUTCS MIPH
B3aUMOJICHCTBUU 4 T. KapOOHAaTa KaJabIMs ¢ a30THON KUCIOTOM (5 6amioB)

3.PaCCTaBLTe KOS(I)(I)I/II_[I/IGHTBI B YPaBHCHHU PCAKIUHN C IOMOIIBIO JICKTPOHHOTO 63.J'Ichal
Cu + HNO3—Cu(NOs)2 + NO +H,0 (4 6anna)

Kputepuu onieHuBanmus:
OtmMmeTtka «5» - 12-13 OamoB
Ormetka «4» - 10-11 Oammos
Ormetka «3»- 7-9 GamioB
OtMmeTKa «2» - 6 1 MeHee 0ajIoB
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