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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o XMMHH Ha YpOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTeIbHON MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE (enepairbHOI
paboueii mporpaMMbl BOCIIMTAHUSA U C YYETOM KOHIICTIIMU MPENOIaBaHusl YIeOHOTO IMpeaMeTa
«XuMus» B o0pa3oBaTesibHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo XuMuM [a€T MPEACTABICHHE O IENsAX, OOIIel cTpaTeruu OOydeHHS,
BOCIIMTAaHUS W pPa3BUTHS OOYJalOIUXCS CpPEACTBAMU YYEOHOTO IMpEeIMeTa, YCTaHABIMBAET
00s13aTeNIbHOE TPEIMETHOE COJIEpKaHMe, MPeIyCMaTPUBAET paclpeesieHHe ero mo Kiaccam u
CTPYKTYpHUPOBaHHUE TIO pa3zeiaM M TeMaM IPOTrpaMMBbI TI0 XHMHH, OTIPEIENSeT KOJINYECTBEHHbIE
M KAueCTBEHHBIC XaPAKTEPUCTUKH COJCPIKAHUS, PEKOMEHIYeMYI0 TIOCIEI0BATEIbHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXKIPEJAMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXxcsi, ONpeAessieT BO3MOKHOCTH TpeaMeTa s
peanu3ayu TpeOOBaHUI K pe3ynbTaTaM OCBOEHUSI OCHOBHOW 00pa3oBaTENbHOM MPOrpaMMbl Ha
YpOBHE OCHOBHOTO 001IeT0 00pa3oBaHus, a TAKKE TPEOOBaHMI K pe3yabTaTaM 00ydeHUs XUMUN
Ha YypPOBHE IeJei W3y4eHUs TpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOM
JeSITeIbHOCTH 00Y4aroIIerocst o OCBOEHUIO y4eOHOIO COIepIKaHuUs.

3HaHUe XUMHH CIY)KHT OCHOBOW [Tt (POPMUPOBAHHUS MUPOBO33PEHHS 00YUArOIIErocs, ero
MPECTaBICHUI O MaTEPUAIBHOM E€IMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (GOPMUpPYEMbIE XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALICHUSX YHEPTUU U 00 SBOJIIONUH BEIIECTB B IPUPOE, O MyTAX
pemieHust TI00anbHBIX MpOoOJIEM YCTOMUMBOIO Ppa3BUTUS 4YEJIOBEYECTBA — CBHIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, IPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealu3allud BO3MOXKHOCTEH JUIsi caMOpa3BUTHS U (POPMUPOBAHUS
KYJIBTYpBl TMYHOCTH, €€ 001IeH 1 (YHKIMOHAIBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ B ()JOPMUPOBAHHE MBIIIJIEHUS U TBOPUYECKHX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB ~ MX  CAMOCTOSITEIbHOM  y4eOHON  JESTENbHOCTH,  SKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHMH, HEOOXOAMMBIX Kak B IIOBCEJHEBHOW JKM3HH, Tak U B
po(hecCUOHAIBHON 1EATEIbHOCTH;

3HaKOMHUT €O CHeUUM(UKON HAaydHOTO MBILIUIEHHS, 3aKJIaIbIBA€T OCHOBBI LIEJIOCTHOTO
B3IJIs1/1a HA €IMHCTBO MPUPO/IbI U YEJIOBEKA, ABJSETCS OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUU
€CTECTBEHHO--HayYHON TPaMOTHOCTH O0yJarOLUXCS;

crocoOCTBYeT (OPMHUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHUSM, K IPUpPOJE, K 4YeJOBEKY, BHOCHUT CBOHl BKJIaJ B 3KOJIOTHYECKOE 0Opa3zoBaHME
oOyuaromuxcs.

JlaHHble HampaBiieHUs B OOy4eHHUU XMMHUHU O0ECHeuuBaroTCs creuu(puKoil coaepikaHus
y4eOHOTO TpeaMeTa, KOTOPbIM sBISETCS TNeNarornyeckd aJanTHPOBAaHHBIM OTpaKeHHEM
0a30B0il HayKN XMMUU Ha ONPE/IeIEHHOM FTare e€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aroIMMUCs CUCTEMbI NePBOHAYAIbHBIX MOHATHH XUMUHU, OCHOB HEOPraHWYECKOH XUMUU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX TOHATHH OPraHU4ecKON XUMHH.

CtpykTypa cojaepkaHHs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. Conep’kaHHe CKIAAbIBACTCS M3 CHUCTEMBI MOHATHH O XMMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATHH O XUMHUecKo peakiuu. O0e 3TH CUCTEMBI



CTPYKTYPHO OpPIaHM30BaHbl 10 NPUHLUIY IOCJIEAOBATEIBHOIO Pa3BUTHSA 3HAHUN Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuonnueckoro 3akoHa [[. 1. MenpeneeBa Kak OCHOBHOTO 3aKOHA XUMHH;

— Y4YEHHMsI O CTPOCHHUH aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTaBJICHUH 00 AIIEKTPOIUTUIESCKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKU IOJIYYEHHBIX H
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IIOCIEIOBATEIBHO OT OJHOTO YPOBHS K JApYromy,
BBIMIOJTHAS (D)YHKUUU OOBSICHEHUS M NPOTHO3UPOBAHUS CBOWCTB, CTPOSHHS W BO3MOXKHOCTEH
MIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyUEHUs U3y4aeMbIX BEILIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTAaBISIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHOM IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHHS K HAYyYHOMY 3HAHUIO U METOJaM M03HaHus B Hayke. M3yduenne xumun
MPOUCXOJUT C TMpPHUBJICUEHUEM 3HAHUW W3 paHee MW3YYEHHBIX YYEOHBIX TMPEIMETOB:
«Oxpyxaromuiit Mupy», «buosorus. 5-7 kmacce» u «Pusnka. 7 Kiacey.

[Ipu u3ydeHnn XUMUHU TPOUCXOAUT (POPMHUPOBAHHUE 3HAHUM OCHOB XMMUYECKON HAyKH Kak
00JacTi COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITETbHOCTH YelloBeKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTyphl. 3a/lada yueOHOro MmpeaMera COCTOMT B (POPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHUM — Ba)KHEHIIMX ()aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHHUH, JOCTYMHBIX O0O00OIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, sS3bIka HayKH, B
MPHOOIIEHNH K HayYHBIM METOJaM MO3HaHUs ITPU U3YUYEHUHU BEUIECTB M XUMUYECKUX PEaKIIHii, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABATEJIbHBIX YMEHUH M HX INPUMEHEHUHM B Y4eOHO-
MI03HABATEIbHON U yueOHO-HMCCIEeI0BATENbCKON AEATEIIBHOCTH, OCBOCHUU IpaBUi 0€301acHOTO
oOpaleHHs ¢ BEIECTBAMHU B [IOBCEAHEBHOM KU3HH.

IIpy u3ydyeHUM XMMHM Ha ypOBHE OCHOBHOIO 00LIero oOpa3oBaHMs BaKHOE 3HAYCHHE
pUOOpENH TaKue 1EeH, Kak:

— (hopMupoBaHHE MHTEIJIEKTYaJbHO Pa3BUTOM JIMUHOCTH, TOTOBOH K caM00OOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIBHOMY IPHHSATUIO pELIEHHUH, CHOCOOHOW ajanTHpoBaThbes K
OBICTPO MEHSIOIMUMCS YCIOBHSIM XKHU3HH;

— HaIpaBJICHHOCTh OOYyYeHHMs Ha CUCTEMaTH4ecKoe npuoOliieHue oOydaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  JEATCIIBHOCTH,  HAy4YHbIM  METOJaM  IO3HAHu,
(GopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH;

— olecrieyeHue YCIOBHM, CIIOCOOCTBYIOIUX HPUOOPETEHUIO0 OOYYAIOIIMMHUCS OIbITA
pa3sHOOOpa3HON NEATEIbHOCTH, MO3HAHUS U CaMOIIO3HAHMS, KIIOYEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHII), MMEIOLINX YHUBEpPCAIbHOE 3HAYEHUE JUIs pa3IMYHbIX BUOB JEATEIbHOCTH;

— (hopmupoBanue obmell PyHKIMOHAIBHONW M €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh M OLCHMBAThH SIBJICHUS OKPYXKAIOLIEr0 MHpa, UCIOJb3ys 3HAHUSA U
OMNBIT, TOJYyYEHHbIE MPH H3YYEHUH XHMHH, MPUMEHATh MX TMPH pELIeHUH MpoliieM B
MOBCEHEBHOM JKU3HU ¥ TPYIOBOM JAEATENLHOCTH,

— (hopMupoBaHHe y 00yJaIOUINXCS T'YMAaHUCTUYECKUX OTHOIIEHUH, TOHUMAaHUs IEHHO CTH
XMUMUYECKUX 3HAHUHU I BBIPAOOTKU SKOJIOTMYECKU 11€7eCO00pa3HOro MOBEICHUS B OBITY U
TPYOOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS! CBOETO 3J0POBbS U OKPY)KAIOWIEH NPUPOIHON
Cpenpl;



— pa3BUTHE MOTHUBAIMK K O0OY4EHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOILEYEIOBEYCCKUX ILIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npouIIs U HAMIPAaBIECHHOCTH AaJbHEUIIETO 00yISHHS.

OOriee 4nCIIO 4acoB, OTBEAEHHBIX Uil U3YyYCHUS XMMHHM Ha YPOBHE OCHOBHOIO OOILEro
oOpa3oBanus, coctaBiseT 136 gacoB: B 8 kinacce — 68 gacoB (2 yaca B Hezeno), B 9 kinacce — 68
4yacoB (2 yaca B HEJCIIIO).



COJEP)KAHUE OBYYEHUA

8 KIIACC
I[lepBoHaYa/IbHBIE XMMUYECKHE MOHATUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HU YE€IOBEKA. XHMMHUS B CUCTEME HayK. Teina u
BemiecTBa. Pu3znueckre CBOWCTBA BEHIECTB. ArperaTHoe coctosiHue BemlecTB. [loHsatue o
METOJ1aX MO3HaHUs B XuMuH. UncTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHus: CMeceu.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocTsie U cnoXKHBIE BElIeCTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumudeckas (popmyna. BaleHTHOCTP aTOMOB XHMHYECKHUX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemiecTB. OTHOCUTENbHASI aTOMHAasi Macca. OTHOCUTEbHAS MOJICKY IS pHAs
Macca. MaccoBas J10Jisi XAMUUYECKOTO 3JIEMEHTA B COCTMHEHHH.

KonnuectBo BemectBa. Monb. MonsipHas macca. B3anmmocCBsI3b KOJIMYECTBa, MAacChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacu€Tel mo opMysiaM XUMUUECKUX COCTMHEHUH.

Ousznyeckue M XUMHUUYECKHE SBICHHUS. XUMUYECKas peakius U e MNpu3HaKd. 3aKOoH
COXpaHEHHUs MacChl BEIIECTB. XUMHUYECKHe ypaBHeHUs. Kiaccuukanus XMMHUUECKUX PeaKIuil
(coenuHeHMs, pa3IoKEHUS, 3aMeleHUs, 0OMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYIOH, MpaBmiiaMu palbOThl B JIaOOpaTOpuu M MpUEéMamMu
oOpareHus ¢ J1abopaTopHBIM OO0OpPYIOBAHHWEM, M3yUYE€HHWE W OMHUCaHWE (PU3UIECKUX CBOWMCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HAOIIOIeHne Pu3nuecKknX (TUTaBJICHUE BOCKA, TasHUE JIbA,
pacThpaHue caxapa B CTYNKE, KHTIEHUE U KOHJEHCAIUs BOJbI) U XUMHUYECKUX (FOpEHUE CBEYH,
MPOKaJTMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCJIOTOM) SIBICHHM, HaOIIOACHIE
U ONHUCaHME TPU3HAKOB TMPOTEKAHMS XUMHUYECKUX peakuuid (pas3iokeHHe caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapus, pasnokeHue ruapokcuaa meau (I1) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >kene3a ¢ pacTBopoM coiau Mmenu (1), m3ydeHme crmocoOoB
paszenieHuss cMeceil: ¢ TMOMOINbI0 MarHuTa, (UIbTpOBaHUE, BbIIAPUBAHUE, IUCTUIUISAIUS,
xpomatorpadus, MpOBEIEHHWE OUYUCTKA TMOBAPEHHOM COJM, HaONIOJICHUE U OINHCAHUE
pE3yNbTaTOB MPOBEACHHUS OIbITa, HIUIIOCTPUPYIOLIErO 3aKOH COXPaHEHHs] MAacChl, CO3/JaHUE
Mozenel MOJIeKy (IapoCTEPIKHEBBIX).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — 3iaeMeHT M MpPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gpu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHHUs).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TONyYeHHUS KHUCIOpoJga B Jaboparopud U
npoMelnieHHocTu. KpyroBopot kucnopoga B mpupoae. O30H — ajuioTpomnHas MoaudUKanus
KHCTIOpO/Ia.

TermoBoit 3¢h(dekT XUMHUECKON peakluH, TEPMOXUMHUYECKHUE YPaBHEHHsS, SK30- U
SHAOTEPMHUUYECKHE peakuu. TOMIMBO: yroiab M MeETaH. 3arpsi3HEHHE BO3/AyXa, YCUJICHHUE
MApHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIOSL.

Bomopon — nsnemeHT u mpocroe BemecTBo. HaxokneHue BoxopojJa B MPUPOJE,
(busznuecKkrue U XuMUYeCKHe CBOWCTBA, MPUMEHEHHUE, CIIOCOOBI MmonydeHus. Kucnots! u conu.

MonsipHblil 00bEM ra3oB. Pacu€Tsl 10 XUMHUYECKUM YpaBHEHHSIM.

®usnyeckue cBoMcTBa Boabl. Boma kak pactBopurens. PactBopel. HacelieHHbie u
HEHACBIIIEHHbIE PacTBOPHL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BeEUIECTBa B
pactBope. Xumudeckue cBorcTBa BOJbl. OcHOBaHMs. Poyib pacTBOPOB B MPHUPOJE U B KU3HU



yenoBeka. KpyroBopoT BOJbI B Ipupoje. 3arps3HEHUE MPUPOJHBIX BojA. OXpaHa M OYHMCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Kimaccudukanus OKCHIOB:
coneoOpa3yromire (OCHOBHBIC, KUCIOTHBIE, aM(poTepHbIe) U HecolieoOpasyronue. HoMeHnkmaTypa
okcu10B. DU3NUECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHne okcuaoB.

OcHoBanms. Krnaccuduraruss OCHOBaHMIA: WIETOYM M HEPACTBOPUMBIC OCHOBAHHUSI.
Homenknarypa ocHoBanmii. ®Pu3nyeckrMe M XUMHYECKHE CBOWCTBAa OCHOBaHMU. llosyueHue
OCHOBAHMM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. @U3NYecKrue U XUMHUYSCKUE
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 M yCJIOBUS BO3HHKHOBEHHUS W TMPEKpaIeHus TopeHus (Mmoxkapa), 03HAKOMIICHHE C
oOpasraMu OKCHJIOB W OIMCAHWE WX CBOWMCTB, MOJy4eHHE, cOoOWpaHue, pacro3HaBaHHE U
H3yYeHHe CBOWCTB BOJOpoaa (ropeHwe), B3amMmojeiicTBue Bojopoga ¢ okcugom wmean (I1)
(BO3MOXHO HMCIOJIb30BAaHUE BHJICOMATEPHAJIOB), HAOMIOACHHE 00pa3IOB BEIIECTB KOJIMYECTBOM
1 Mousb, UccneqoBaHUE OCOOEHHOCTEH PACTBOPEHUsS BEIIECTB C Pa3IMIHOM PacCTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM JI0JI€ pacTBOPEHHOIO BENIECTBA,
B3aMMO/JICHCTBUE BOJABI C MeTa/ylaMd (HaTpueM M KajbliieM) (BO3MOKHO HCIIOJIb30BAHUE
BHJIEOMATEPHUAJIOB), MCCIIEOBaHHE OOpa3l[0B HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNEe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMoieiicTBus okcunma meau (ll) ¢ pacTBopoM cepHOMl KHCIOTHI, KHCIOT C MeETajUlaMH,
peakuuii HeWTpaau3aluM, IOJYyYeHHE HEpPaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANIBHBIX 3aa4 110 TeMe «BaxHelmue
KJIACChl HEOPraHUYECKUX COCTUHEHUID.

Iepuonuveckuii 3akoH u Ilepumoauyeckasi cucrema xummu4veckux jiementos /. U.
MenpgesieeBa. Ctpoenne aToMOB. XMMH4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIACCU(UKALKUKM XUMHYECKUX dleMeHToB. [loHsTHe o rpymmax
CXOJHBIX AJIEMEHTOB (ILIE€JIOYHBIC U IIETOYHO3EMENbHBIE METaJUIbI, TAJIOTeHbl, HHEPTHBIC T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U THIPOKCUJIBL.

Ilepuomnueckuit 3akoH. llepuomnueckass cucremMa xumuueckux osnemeHtoB [ U.
MenneneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmel [leprogudeckoid CUCTEMBI
xumuyeckux snemeHToB JI. WM. MenneneeBa. Ilepuonbt m rpynnbel. DU3MUECKHl CMBICI
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenune artomoB. CoctaB aroMHbIX sdAnep. HM3otombl. nextpoHsl. CrpoeHHue
AIIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUYECKUX dNIeMeHTOB [leproaudeckoii CUCTEMbI
J. W. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOTO SJEMEHTAa IO €ro IOJIOKEHUI0 B
ITepunoaunueckoii cucreme . . Menzeneesa.

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



3nauenue Ilepuoanueckoro 3akoHa u Ilepuonnyeckoil CUCTEMBI XUMHUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHA HayKku U npaktuku. J[. M. MenneneeB — yd€HbIN U IpaKJaHUH.

XuMmunyeckas CBSI3b. KoBanenrtnas (nomsipHas U HEMNoJisipHas) CBSI3b.
DNEKTPOOTPULIATENIBHOCTh XUMUYECKHUX 3JIEMEHTOB. MIoHHAas! CBS3b.

Crenenp  okucieHusi. OKHCIHUTENbHO--BOCCTAaHOBUTENbHBIE — peakuuu. [Iponeccs
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit sIkcnepumenm:

n3ydeHre OoO0pasloB BEIIECTB METAJUIOB W HEMETAJIOB, B3aMMOJCHCTBHE THAPOKCHIA
LIMHKA C PAacTBOpPaMU KMCJIOT U ILEJIOYel, MPOBEJEHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI (TOpEHHE, PEaKIUU Pa3JIOKEHUS, COCIUHEHNS).

Meostcnpeomemmnuoie ceasu

Peanuszanus MeXnpeaMeTHbIX CBA3€H MpU U3y4YEHUU XUMHHU B § Kilacce OCYIIECTBISETCS
yepe3 MHCMOJIb30BaHME KaK OOLIUX €CTeCTBEHHO--HAyYHBIX MOHATHM, Tak M TOHATHUH,
SIBJISIFOILIMXCSI CHCTEMHBIMHM JUTSI OTAEIBHBIX MPEIMETOB €CTECTBEHHO--HAyYHOT'O 1IUKJIA.

OOuiue ecrecTBEHHO--HAy4YHbIE IOHATHSA: HAy4HbIH (aKT, TUmoTesa, TEOpHs, 3aKOH,
aHaJlu3,  CHHTE3,  KiacCUpHUKanus,  IMEepHUOAUYHOCTb,  HAOIIOAEHHE,  DKCIIEPUMEHT,
MOJENUPOBaHUE, U3MEPEHNE, MO/IEIIb, SIBJICHHE.

®uznka: Marepus, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIUJ, H30TOIHI,
PaZMoOaKTUBHOCTh, MOJIEKYJA, JSJIEKTPUYECKUI 3apsl, BEUIECTBO, TeJO, 00BEM, arperaTHoe
COCTOSIHUE BEIECTBA, a3, (U3WYECKHE BEIUYMHBI, €JUHHUIBI HU3MEPEHHs, KOCMOC, IUIAHETHI,
383151, ComHIIE.

buonorus: ¢potocunres, npixanue, ouocdepa.

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

9 KJIACC

BemecTBo M XMMHYECKasi peaKIus

[lepuonnueckuii 3akoH. Ilepuomumueckass cucrema Xxumudyeckux osiementoB . U.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUH CBOWMCTB XHUMHUYECKUX
AJIEMEHTOB TEPBBIX TPEX MEPHOJOB, Kajaus, KaJbIHMSI W HMX COCAUHEHUHW B COOTBETCTBUH C
MOJIOYKEHHUEM AJIeMeHTOB B [leproanueckoii cucteMe U CTPOCHUEM UX aTOMOB.

CtpoeHue BemecTBa: BHJBl XHUMHYECKON CBs3M. THIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUIA KPHCTAUIMYECKOW PEMIETKH M BUJA XUMUYECKOU
CBSI3H.

Knaccudukanuss v HOMEHKIATypa HEOPraHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEILIECTB, OTHOCAIIMUXCS K Pa3IMYHBIM KjaccaM HEOPraHMYECKUX COCAMHCHHUH, I'€HETHYEeCKas
CBSI3b HEOPraHWYECKUX BEIIECTB.

Knaccudukanus XMMHUYECKUX pPeakuil MO pa3lIWYHbIM MpHU3HAKaM (M0 YKCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TeMmIoBOMYy 3(hdekTy, mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XUMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYACTHIO KaTalu3aropa). DK30- U
SHIOTEPMHUUYECKHUE PEAKIINU, TEPMOXUMHUYECKNE YPABHEHUSI.

[Tonsitne o ckopoctu xumMuyeckoil peakuuu. [lonarue o6 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusax. [lonsarue o
karanuze. [loHsATHe O XuMHUUeCKOM paBHOBecHH. @DaKTOphl, BIMSIONIME HAa CKOPOCTh
XUMUYECKON PEaKIUU U MOJI0KEHUE XUMUUECKOTO PaBHOBECHSL.



OKHCANTENBHO-BOCCTAHOBUTEBHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKUCIMTEIBHO-
BOCCTaHOBUTEIbHON peakuuu. CoCTaBiIEHHE YPAaBHEHHM OKHCIMTEIbHO--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
IIpeCTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuy. KadecTBeHHblE peakMd Ha HOHBI.
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuil IKcnepumenm:

03HAaKOMJICHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYEeCKUX BELIECTB —
METaJJIOB M HEMeTauloB (TpaduTa M ainMasa), CIOXKHBIX BELIECTB (XJIOpUAAa HaTpHs),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKON pEakUWd OT BO3JEHCTBUS Ppa3IMUHbIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, IMpoLEcca AUCCOLUALMU
KHUCJIOT, Imejoyedl U cojieil (BO3MOKHO HCIIOJIb30BaHHE BHUJEO MaTepuasoB), IMPOBEIEHUE
OTIBITOB, WITIOCTPUPYIOLUIUX TPU3HAKU MPOTEKAHUs peakluid MOHHOro oOMeHa (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,
pelIeHre 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 MeETaUlaMH, HEMeTaUlaMH,
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. OCOOEHHOCTH 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, (uU3ndYeckue M XuMUueckue cBoHcTBa. OKCHIBI Cepbl 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
cepHO kucaoThl. Cos CepHOI KMCIOThI, KAUeCTBEHHAs peaklus Ha cyabdaT-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B mpupoae. XHMHMUYECKOE 3arps3HEHUE OKpYXKalollel Ccpelsl
COEJIMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arps3HEHUE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmas xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENEeHM OKHCICHUsA. A30T, pacHpoCTpaHeHHWEe B Hpupoje, Qusnueckue u
XUMUYeckue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero GU3NUYECKUe U XUMUUECKUE
CBOICTBA, MosyueHue U npuMenenue. Coiau aMMOHMS, UX (pU3MUECKHe U XMMHUYECKHE CBONCTBA,
npuMeHeHne. KauecTBeHHas peakuusi Ha MOHBI aMMOHHUSA. A30THas KUCIIOTa, €€ IOJIy4EHUE,
¢u3nyeckue M XMMUYECKHE CBOMCTBAa (0OLIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneunpuyeckue). Vcnonap3oBaHue HUTPATOB M COJEH aMMOHHUS B KaueCTBE MMHEPAJIbHBIX



ynoopeHuii. XuMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpebl COSAMHCHUSIMH a30Ta (KHUCIOTHBIE
JOX/IW, 3arps3HEHHE BO3AyXa, MOYBBI M BOA0OEMOB). Pochop, amnorponHble MoAUDUKAIUU
dochopa, duznyeckne n xumuueckue cpoiictBa. Oxcun docdopa (V) u pochopHas kucioTa,
¢u3nyeckue M XMMHYECKHE CBOICTBa, mosyueHue. lcmosnp3oBanue ¢ochaToB B KauecTBe
MUHEPaAJIbHBIX YIOOPEHUH.

OO6mas xapakrepuctuka 31eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKkTepHbIE CTENICHH OKHCICHHS. YTIIEPOJ, aJUIOTPOIHbIE MOIU(PHUKAIINH, PACTIPOCTPAHCHHE 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 MpoodiieMbl, cBs3aHHble ¢ okcuaoMm yriaepoma (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,
MIPOMBIIIIJIEHHOCTH U CEJIbCKOM XO3SHCTBE.

[lepBoHauanbHble TOHATUS 00 OPraHWYECKUX BELIECTBAX KaK O COECIUHEHMSX yIiepoja
(MeraH, oTaH, OSTWUJIEH, AalleTWJIEH, JTaHOJ, IJHMIEpPUH, YyKcycHass Kkuciorta). Ilpuponnsie
WCTOYHUKU YTJIE€BOAOPOJOB (Yrojib, MPHUPOJAHBIM Ta3, HEPTh), MPOAYKTHl HX MepepadOTKH
(6eH31H), UX POJIb B OBITY U MPOMBIIIIEHHOCTH. [[oHATHE O OMOJIOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX pOJIM B KU3HU ueloBeKa. MarepuallbHOE €IUHCTBO
OpraHMYECKUX U HEOPTraHUYECKUX COCIUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOICTBa, NOJy4eHHE U MPUMEHEHUE.
Coemunenus kpemHusi B mpupone. OOmue mnpexacrabienus o6 oxcume kpemuus (1V) wu
KpeMHHEeBO# kucioTe. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHelme
CTPOMTENIbHBIE MaTepHallbl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiemsl
0€30MacHOTO UCMOJIb30BAaHUS CTPOUTEIBHBIX MATEPHATIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuil IKcnepumenm:

n3ydyeHue oO0pas3lOB HEOPTaHMYECKHX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HAOIIOJCHHE MPU3HAKOB MX MPOTEKAHMS, 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), HAOIMIOJEHHEe IMpoliecca OOYIrJMBaHMA — caxapa IO JICHCTBUEM
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, (ocdopa U UX COCAMHEHUU
(BO3MOKHO HCIIOJIB30BaHKUE BHACOMATEPUAIOB), 00pa3iaMu a30THBIX U PochOpHBIX ya0OpeHui,
MoJIyueHue, coOMpaHue, pacrno3HaBaHUE M U3YYEHHE CBONCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUA U ¢ocdaT-uOH U 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 YIJIEM M YCTPONCTBOM MpPOTHBOra3a, MOJydeHue, coOupaHue, pacro3HaBaHue
U U3y4eHHE CBOMCTB YIJIEKHCIIOTO ra3a, MpOBEJCHHE KAaueCTBEHHBIX peakluil Ha kapOOHAT U
CHJIMKAT-MOHBl M M3y4YeHHWE INPU3HAKOB UX IMPOTEKaHMs, O3HAKOMJIEHHE C TMPOJyKIUeH
CHJIMKQTHOM HPOMBIIIJICHHOCTH, PELIeHHE SKCIEPUMEHTANbHBIX 337a4 1Mo Teme «BaxHeimue
HEMETaJUIbl U UX COCTUHEHUSD.



MeTaJuibl M X COEIMHEHUS

OOmasi xapakTepuCTUKa XHMHUYECKUX DJJEMEHTOB — META/UIOB Ha OCHOBAaHWHM WX
noJioxkenusd B [lepuoanueckoi cucreMe xumuueckux aemeHtoB 1. . MenaeneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeramiMueckas CBS3b M METAJUIMYECKas KpUCTAJUIMYECKas
peméTka. DJIEKTPOXUMUYECKUN psAJl HapsHKeHUH MeTauioB. DU3MYECKHEe U XUMHUYECKHE
cBoiicTBa MeTauioB. OOIMe crnocoObl MojiydeHusi MeTayuioB. [loHsATHE O KOPPO3UU METAILIOB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CruiaBsl (CTajlb, Yyr'yH, TIOpATIOMUHUN, OpOH3a) 1
WX MPUMEHEHUE B OBITY M POMBIIILICHHOCTH.

[[lerounble MeTasuIbL: TIOJI0KEeHUE B [leproinueckoi cucTeMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHUE B mpupoje. Ou3nueckue U XMMHUUYECKHE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI HATpUsl U Kanus. [IpuMmeneHmne
IIEJTOYHBIX METAJJIOB M UX COCTUHECHHIA.

[[leroyHO3EMENBHBIE METAIBI MAarHUM W KalblUMil: moJioxkeHue B [lepuoanyeckoit
cucreme xumuyeckux sneMmeHToB JI. M. MeHneneeBa, CTpO€HUE UX aTOMOB, HaXOXIEHHUE B
npupoae. Ou3znyeckue U XMMUYECKHE CBOMCTBA MarHusl U KaJblusa. BakHeillue coenrHeHus
Kanpus (OKCHUJI, TUAPOKCU, coyn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHM: TosiokeHue B Ilepmonnueckoil cucrteMe XUMUYECKHX 3ieMeHToB J[. M.
MenpeneeBa, CTpOCHHE aTOMa, HaxoXKJaeHue B mpupoje. dusnyueckne n XUMUUECKHE CBOICTBA
ATIOMUHUS. AMQOTEpPHBIE CBOMCTBA OKCHA M TUIPOKCHUIA ATTFOMUHUS.

Kenezo: mnonoxenue B Ilepuoanueckorn cucrtemMe xumuueckux osnementoB [l U.
MenpeneeBa, CTpOCHHE aToOMa, HaxoXKJeHue B mpupoje. dusnyueckne n XMUMUUECKHE CBOMCTBA
xkene3a. Okcuabl, ruapokcuasl U conu xene3a (I1) m sxemesa (11l), ux cocras, cBolicTBa u
MOJTy4YECHHE.

Xumuueckuil IKCnepumenm:

O3HaKOMJICHHE C O0O0pa3llaMl METauIoB U CIUIaBOB, MX (PM3MUECKUMH CBOMCTBaMH,
U3Y4YE€HHUE pe3yJIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO HMCIIOJb30BaHHE BHUAECOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCUAA KalbIMs U HATPUS C BOJIOH (BO3MOYXHO MCHOJIb30BAaHUE
BHJICOMATEPUAJIOB), HCCIIEJOBAaHHE CBOMCTB KECTKOM BOJBI, Mpollecca TOPEHHs Kelie3a B
KUcIopoae  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEpPHUANOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, alFOMUHUS, LUWHKA, *kene3a (I1) u xenesza
(1), memu (1), HabaromeHHe ¥ OMHCAHUE IPOIIECCOB OKPALIMBAHMS IJIAMCHH MOHAMHU 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 martepuainsl B OBCEJHEBHOW KU3HU YelloBeKa. bezomacHoe MCHOJib30BaHUE
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 WCIOJIb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHATUN, TaK U TOHSTHH,
SIBJISIFOLLIMXCSI CACTEMHBIMH JJIs1 OTACJIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.



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

@dwusmuka: Marepus, aToM, O3JEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHA, H30TOIbI,
palIMOaKTUBHOCTh, MOJIEKYJa, DICKTPUYECKUN 3apsl, MPOBOJHHUKH, TOIYIPOBOIHUKH,
IMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHME BEIIECTBa, TI'as,
pacTBOp, pPacTBOPHUMOCTb, KpUCTAJUIMYECKas pEHIETKA, CIUIaBbl, (U3WYECKHE BEIWYHHBL,
eIMHUIIBI I3MEPEHUS], KOCMHUYECKOE IIPOCTPAHCTBO, TUIaHETHI, 3BE31b1, COJHIIE.

buonorus: ¢otocunrtes, neixanuwe, Omocdepa, PKOCHUCTEMa, MUHEpaJIbHBIC YIOOpEHUs,
MHUKPO3JIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATEIbHEIC BEIIECTBA.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOpPHbIE TIOPOJBI, TOJE3HbBIE
HCKOTIaeMbI€, TOTUTNBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBLI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IPOrPaMMbl OCHOBHOTO 00IIero o0Opa3oBaHUs
JOCTHUTAIOTCS B X0/i¢ OOYUCHHSI XMMHUU B €AMHCTBE Y4eOHOM M BOCIHMTATEIBHOW JICATEIBHOCTH B
COOTBETCTBUU C  TPAJAUIHOHHBIMH  POCCHHCKAMH  COLIMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH [[CHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpaBHJIAMU M HOPMaMH TOBEICHHS H
CIIOCOOCTBYIOT ITPOLIECCAM CaAMOTIO3HAHMS, CAMOPA3BUTHS M COIIMATU3ALNH O0YJarOIIHXCS.

JIMYHOCTHBIEC pE3yNIbTAThl OTPAKAKOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMO} MO3WTHUBHBIX IIEHHOCTHBIX OPUCHTAIIMA M PACIIMPEHHE OMbITA JCATCIHLHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHUS] XMMHYECKOW HAayKH B JKM3HH COBPEMEHHOIO OOIIEeCTBa,
CIIOCOOHOCTH BJAJeTh JIOCTOBEPHOW MH(OpMANUEH O MEePEeIOBbIX TOCTHKCHUSAX M OTKPBITHSAX
MHUPOBOI U OTEUYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHUS:

MPE/CTABICHUS O COIMANBHBIX HOpPMax M TMpaBHIaX MEKIMYHOCTHBIX OTHOIICHHHA B
KOJUIGKTUBE,  KOMMYHHMKATHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  MOJIC3HOM,
y4eOHO-HCCIIeIOBATENILCKOM, TBOPYECKOM M JPYIMX BHAAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HO00pPa3HOI COBMECTHOI EATEIPHOCTH MPH BHINOJHEHHN Y4eOHBIX, TO3HABATEIILHBIX 3324,
BBINIOJTHCHUM XUMHYECKHX OSKCIIEPUMEHTOB, CO3JaHMU Y4YEOHBIX IPOCKTOB, CTPEMIICHHUS K
B3aMOIIOHUMAaHHIO ¥ B3aHMMOIIOMOIIM B MPOLECCe ATOHW Y4eOHOW NesTeNbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE IOBEJCHHE M IOCTYIKM CBOMX TOBApUILNECH C MO3MIUN HPABCTBEHHBIX H
HPABOBBIX HOPM C Y4ETOM OCO3HAHUS MOCIIEICTBHII IOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XMMHYECKOH  peakuuw,
COOTBETCTBYIOIINE COBPEMECHHOMY YPOBHIO Pa3BHUTHS HAYKH U COCTABIISIOIIUE OCHOBY IS
NOHMMAHUSl  CYIIHOCTH HAay4HOH  KapTHHBI ~MHpa, MPEICTaBICHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHS MPUPOJBI, B3aUMOCBS3SX YENIOBEKA C MPHPOIHOU CPENod, O POJIH
XUMHH B TO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPABICHHBIC HA IIOJyYCHHE HOBBIX 3HAHUI 10 XHUMHH,
HEOOXOMMMbIe Ul OOBSCHEHHs HAOIIOJAeMbIX MPOLIECCOB U SIBJICHUIA, [MO3HABATENIBHOIA,
UH()OPMAIIMOHHON ¥ YUTATEIBCKON KYJIBTYPBI, B TOM YKCJIC HABBIKOB CAMOCTOSITEIILHOM PabOThI
C Y4eOHBIMHM TEKCTaMH, CIPABOYHOM JIUTEPATYpOH, MOCTYIHBIMH TEXHUYECKHMHU CPEICTBAMHU
MH()OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHUIO M TO3HAHHMIO, JIF0O0O03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOSKTHON M MCCIEOBATENLCKON NESITENIBHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JajbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHWE IIGHHOCTH JKW3HHM, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 370POBBIO,
YCTAaHOBKM Ha 3/I0POBBI 00pa3 JKWU3HH, OCO3HAHUE TMOCIEACTBUA M HENPUSATHE BPEIHBIX
NpPUBBIYEK (YIIOTPEOICHUS aNKOTOJIs, HAPKOTUKOB, KYpEHHs), HEOOXOAWMOCTH COOJIONCHHS



mpaBwI 0€30MacHOCTH MPH OOpAIEeHUH C XUMHUYECKAMHU BEIIECTBAMU B OBITY W peabHOU
KU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

HMHTEPEC K MPAKTUIECKOMY U3YUEHUIO Mpodeccuil u Tpyaa pa3imyHOro poja, yBaxeHHE K
TPpyly W pe3yiabTaraM TPYIOBOM JEATEIBHOCTH, B TOM UHCIE Ha OCHOBE NPUMEHEHUS
MpeAMETHBIX 3HAHUW TI0O XWMHH, OCO3HAHHBI BBHIOOP WHAMBUIYATbHONW TPACKTOPUU
MPOJOJDKEHHUST 00pa3oBaHMsl € y4ETOM JMYHOCTHBIX HMHTEPECOB M CIHOCOOHOCTH K XHMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmeurHoi mpogecCHOHaIbHON AEATEIHHOCTH U
pa3BUTHUS HEOOXOAUMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHCS B MTPOPECCHOHAIBHON CPEJIE;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

9KOJIOTUYECKH 11eJ1IecO00pa3Hoe OTHOIIEHUE K MPUPOJIE KaK UCTOYHUKY JKH3HU Ha 3emiie,
OCHOBE €€ CYIIeCTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOr0 U Oe3omacHoro obdpasa *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3MUYECKOMY M TICUXHYECKOMY 3/I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJII0/IEHNUs MPaBUJl OE30MaCHOTO MOBEACHUS IpU paboTe ¢ BellecTBamH,
a TaK)Ke B CUTYAIIHMX, YTPOKAIOIIUX 3/J0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, TMOJydaeMble MPH W3YYCHUH XUMUH, IS PEIICHUS
3a7a4, CBI3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPEOH, ISl TOBBIIIEHUS] YPOBHS 3KOJIOTUYECKOM
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM M MyTeld MX perieHus
MOCPEJCTBOM METOJIOB XUMHUH, IKOJOTHIECKOTO MBIIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCSI UM B
IT03HABATENbHOW, KOMMYHUKATUBHOM M COLMAJILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocraBe MmerampeaMeTHBIX pe3y/lbTaTOB BBIACISAIOT 3HAYUMBIE UId (HOpMHUPOBAHUS
MHPOBO33pEHHUs OOlIeHAYYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (akT, cUcTeMa,
MPOLIECC, PKCIEPUMEHT U JPYyroe.), KOTOpPbI€ HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeIMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUH U3 ATHX MpeaIMeToB (OPMHUPOBATH MPEACTABICHUE O
L[EJIOCTHOW HAy4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIE NEHCTBHUS (IMIO3HAaBATEIbHbIE,
KOMMYHHUKATHBHBIC, PEryJISTUBHBIC), KOTOpbIE OOECHeunBalOT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIIbHOMY ITUIAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU eI TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble jJornueckue neiicTBus:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMI:
pacKpbIBaTh CMBICT XMMHYECKUX TMOHATHH  (BBIAEISATH HUX XapaKTEepHbIE IMPU3HAKH,
yCTaHABIUBATh B3aMMOCBS3b C JPYrUMHU HNOHATHUSIMH), UCTIOIB30BATh MOHATUS U1 0OBACHEHUS
OTIENbHBIX (PAKTOB W SBJICHUIN, BBIOMPATH OCHOBAaHUS M KPUTEpUU IS Kiaccuuxanuu
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKLIMi, yCTaHABIMBATh IPUUMHHO-CIICICTBEHHbIE CBS3U
MeXay 0OBbEKTaMU W3YyYeHUsl, CTPOUTH JIOTHUECKUE pacCyXJIeHUs (MHIYKTUBHbIC, JeTyKTUBHBIE,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITIOUYCHHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (MPEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MPEoOpPa3oBBIBATH HIMPOKO
MpUMEHsIeMble B XUMHH MOJIeJIbHbIE TIPEJICTABICHUS — XUMUYECKUHN 3HAK (CHMBOJ JIEMEHTA),
xuMuueckas ¢opMyna MU ypaBHEHHE XHMHUYECKOW peakiuu — TMpU pelIeHnd YydeOHOo-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIbHBIX MPEJICTAaBICHUNW BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3y4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB H
XUMHYECKUX DPEAKIHi, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPHUYMHHO-CIEACTBEHHBIE CBSI3H U
MPOTUBOPEUUS B U3y4aEMbIX MIPOLECCAX U SABJICHUSIX.

ba3zoBble uccienoBarebCKue 1eHCTBUA:



YMEHHUE HCIOJb30BATh MOCTABJICHHBIE BOMPOCHI B KAayeCTBE MHCTPYMEHTa MNO3HAHUS, a
TaKke B KadecTBE OCHOBBI Ui (OPMHUPOBAHHS TUIOTE3bl IO MPOBEPKE IMPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHue OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TPOBEICHHUIO YUYCHHUECKUX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJI0M IPOIIecca, CAMOCTOSTEILHO MPOTHO3UPOBATH €TO
pe3ynbTat, (GopMyIHpoBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

yMeHHUE BbIOMPATh, aHAM3UPOBATh U HHTEPIIPETUPOBATh HH(DOPMAIHIO PAa3TUYHBIX BUIOB
1 (OpM MpeCTaBIICHUS, TOJTy4aeMYIO U3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJISIpHAs JIUTepaTypa
XAMUYECKOTO COJIEp)KaHUs, CIPAaBOYHbIE TMOcoOus, pecypcsl HWHTepHeTa), KpPUTHYECKH
OIICHUBATh MMPOTHBOPEUNBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSTh PA3IMYHbIE METOJIBI M 3aIPOCHI TPU TIOUCKE U 0TOOpe MH(OpMAIHH U
COOTBETCTBYIOIINX JIaHHBIX, HEOOXOUMBIX JUTS BRITIOJTHEHUSI YI€OHBIX U TO3HABATEIBHBIX 33144
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B O0JACTH WCIIOJIB30BaHUS HH(POPMAIIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYITbTYPO aKTUBHOTO HCIIOJIB30BAHHS PA3TUIHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMANBHYIO (GOpMY TIpeACTaBICHUS
nHGOpPMAIMYA W WILTIOCTPUPOBATH pENIaeMbIe 3314 HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHE HWCIOJbh30BaTh W aHAIM3UPOBATh B Ipoliecce y4eOHOW M HCCIIEAOBATEIBCKOM
JESTeTbHOCTH WH(OPMAIIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CETBCKOTO X03SHCTBA M TPAHCIIOPTA
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHHUSI 3aJaBaTh BOMPOCH (B XOJe auaiora W (WJIM) JTUCKYCCHH) II0 CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUS TIPEICTABISATh MOJyYEeHHbIEC PE3yIbTaThl TO3HABATEIBHOMN AEATEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh IPE3CHTAlUI0 PE3YJAbTAaTOB BBINOJHEHUS XUMHYECKOTO
JKCIepUMEHTa (J1abopaTOPHOTO OIMBITA, JIAOOPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, Y4€OHOTO MMPOCKTA);

YMEHHsI y4eOHOT0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATENIbHOM U
UCCIIEIOBATENIbCKON JEATEIbHOCTH IpPU PEIIEHHMH BO3HUKAIOIIMX MPOOJIEeM Ha OCHOBE yuéra
oOLIMX HMHTEPECOB W COTJIAaCOBaHMS MO3UIMH (0OCyxkaeHus, oOMEeH MHEHUSMHU, «MO3TOBBHIE
HITYPMBI», KOOPJUHALIMS COBMECTHBIX JACHCTBHI, ONpeAeNeHue KPUTEPHUEB M0 OIICHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepPCAJIbHbIE y4eOHbIe 1eiicCTBHUS:

YMEHHE CaMOCTOSITENIFHO OMPENeNsTh IeNd AesITeIbHOCTH, MIIaHUPOBATh, OCYIIECTBIIATD,
KOHTPOJUPOBaTh U MpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HauOosiee HPQPEeKTUBHbIE CIOCOOBI pelleHHs YUeOHbIX M [O3HaBaTEIbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABIISITh WM KOPPEKTHPOBATh MPEMAJOKEHHBIM alrOpuUT™M NEHCTBUN Mpu
BBIMIOJIHEHUH 33JaHUM ¢ y4€TOM TMOJIydeHHMs HOBBIX 3HAHHMH 00 M3ydyaeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKLUAX, OIIEHUBATh COOTBETCTBHE MOJYYEHHOTO pe3yibTaTa 3asBJICHHON LienH,
YMEHHE UCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IIpeijaraéMble B YCIOBUH 3a/ITaHUH.

MHNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOEHHIO OO0S3aTENBHOIO COJEpIKaHUs,
YCTaHOBJICHHOTO JaHHOM (enepanbHON pabouell MporpamMmol, BBIJIENSIOT: OCBOCHHBIE



oOyJaromuMHCsT Hay4YHble 3HAaHUS, YMEHHUS W CIOCOObI JeicTBUM, crneunpuueckue s
npeaMeTHON o0macTh «XUMUS», BHIBI JEATEIFHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUA, €rO

UHTEpIIpETALNY, TPEOOPA30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX YU4EOHBIX U HOBBIX CUTYaLIUsX.
K xonmy obyuenus B 8 kiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh c(HOPMUPOBAHHOCTH y OOYUAIOIINUXCS YMEHU:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TMOHSATHH: aTOM, MOJIEKYyJa, XUMUYECKUM
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAs U
HEOJHOPOHAs), BAJICHTHOCTb, OTHOCHTEIIbHAs aTOMHAas M MOJIEKYJIsipHas Macca,
KOJIMYECTBO BEIIIECTBA, MOJIb, MOJISIpHAsE Macca, MaccoBas JOJS XUMHUYECKOIO
JJIeMEHTa B COCJAMHEHUHU, MOJIIPHBIH OO0BEM, OKCHI, KHUCJIOTa, OCHOBAHUE, COJIb,
AIEKTPOOTPHUIIATEHHOCTD, CTETIEHh OKUCIICHHS], XUMUYECKast pEaKIus, KJIacCupUKaIus
peaKkIHii: peakiuy COSANHEHUS, PEAKIINK PA3JI0KEHUsI, PEaKIIUU 3aMEIIEeHUS, PEaKIIIU
00MeHa, K30- U IHJAOTEPMHUUYECKUE PEAKIINH, TEIIIOBOU 2PPEKT peakiuu, siapo aToma,
AJIEKTPOHHBIM CJIOM aToMa, aToMHas OpOWTa b, paguyCc aroMa, XUMHUYECKas CBS3b,
MOJISIPHAsl M HEMOJIApHAsh KOBAJICHTHAsl CBsI3b, MOHHASI CBSI3b, MOH, KaTHOH, aHWOH,
pacTBOp, MaccoBasi JI0JIs BelecTBa (IPOIIEHTHAsI KOHIICHTPAIIHsI) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMHYECKHX TOHSTHH W TPUMEHSTH ITH
TIOHSTHUS MPH OTIMCAHUU BEIIECTB U UX MPEBPAICHUN;

WCIIOJb30BaTh XUMUYECKYI0 CHMBOJIMKY [UIsl COCTaBJeHUsS (OpPMYT BEUIECTB H
YPABHEHUN XUMUYECKUX PEAKIIUII;

OTIPENIeTIsATh BaJECHTHOCTh AaTOMOB DJIEMEHTOB B OWHApPHBIX COCAMHEHUSX, CTEIEHBb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPHUHAJIEKHOCTh BELIECTB K
OTpeNieNIEHHOMY KJIacCy COeAMHEHUH 1o QopmynaM, BHJ XUMHUYECKOW CBS3U
(KoBajIeHTHasl U HOHHAs) B HEOPraHUYECKUX COCTUHEHUSX;

packpsiBaTh cMmbica Ilepuoamyeckoro 3akona [[. M. MenneneeBa: n1eMOHCTPUPOBATH
IMOHUMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HUX
nonoxenus B Ilepmoanueckoil cuCTeME, 3aKOHOB COXPAaHEHUS MAacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHHUsI, 3aKOHAa ABOTraapo;
ONMHCHIBaTh M XapaKTepuzoBaTh TabmuuHyio Gopmy Ilepuoanueckoit cUCTEMbI
XMMHUYECKUX DJIEMEHTOB: DPa3MyaTh MOHATUS «IJaBHas moarpymnmna (A-rpymma)y u
«moboynas mnoxarpymnmna (b-rpymma)», manble U OOJbIIME TEPUOABI, COOTHOCHTH
o0o3HavyeHusl, KOTOpble UMeroTcsl B Tabnuue «llepuoauueckas cucreMa XUMHYECKUX
anemenToB J[. . MennaeneeBa» ¢ YUCIOBBIMH XapakTEPUCTUKAMH CTPOEHUSI aTOMOB
XMMHUYECKUX DJEMEHTOB (COcTaB W 3apsia sapa, o0llee YHuciIO JIIEKTPOHOB U
pacnpeziesieHue UX M0 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATH XUMHYECKHUE 3JIE€MEHTbI, HEOPraHUYECKHE BEIIEeCTBA, XUMUUYECKUE
peakiuu (IO YKUCIYy U COCTaBY yYAacCTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEIMIOBOMY
sbdexry);

XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA BELIECTB Pa3IMUHBIX
KJIacCOB, TOATBEp)KJas ONHWCAHME [MpPUMEpaMU  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa,
BO3MOKHOCTHU ITPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBUSX;
BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO dIIEMEHTA 1o (popMylie COeMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKOHN PEeaKIUu;



MPUMEHSATh OCHOBHBIEC OTEPAIlMU MBICIIUTEILHON JEATEIBbHOCTH — aHAJIU3 U CHHTE3,
CpaBHEHHE, 0000IIEHNE, CUCTEMATH3AIMIO, KIacCU(DUKAINIO, BBISIBICHUE TPUYUHHO-
-CJIEICTBEHHBIX CBSI3€H — JJI1 M3Y4YECHUS CBOWCTB BEIIECTB MU XUMHUYECKHX PEAKLHUM,
€CTECTBEHHO-HAyYHblE  METOJbl  IO3HAHUS  —  HAONIOJICHHE,  U3MEpPEHHE,
MOJIEIMPOBAHNUE, SKCIIEPUMEHT (pEaJIbHbII U MBICIICHHBIN);

clieloBaTh IMpaBWJaM TIOJIb30BAaHUS XHMHYECKOW TMOCYIOW U J1abOpaTOPHBIM
00Opy/IOBaHMEM, a TaKXKe IMpaBWIaM OOpAIIECHUS C BEIICCTBAMH B COOTBETCTBHH C
WHCTPYKIIUSMH TIO0 BBITIOJIHEHUIO JTa00PATOPHBIX XUMUYCCKUX OTBITOB TI0 TOJYYCHHIO
U COOMpPaHHIO Ta3000pa3HBIX BEHICCTB (BOJOPOJAa M KHUCIOpPOJA), MPUTOTOBJICHUIO
pacTBOPOB C OMPEAECIEHHON MAacCCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATH
Y TMPOBOJUTH XUMHYECKHE IKCIIEPUMEHTHI 10 PACMO3HABAHHUIO PACTBOPOB IEJOUEH U
KHCJIOT C IOMOIIBIO MHAUKATOPOB (JIakmyc, peHondTanent, METHIOPaHXK U IPYTHUe).

K koHIly 0OyueHus B 9 kjacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI

oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX MOHSATHUN: XUMUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KATUOH, aHUOH, ITPOCTOE BEILIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPHUIATENILHOCTh, CTENEHb OKUCIICHUS, XMMHMUYECKas peaklus, XuMUdecKas
CBSI3b, TEIIOBOM 3PQEKT peakiuu, MOJb, MOJSIPHBIM 00BEM, PacTBOP, DIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIMTUYECKas] JUCCOLMAIus, peaklUuh HOHHOro oOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBeCHE, oOpaTUMble W HEOOpaTUMBbIE pEaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUH,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOIHUs, aM(pOTEpHOCTh, XUMHYECKas CBA3b
(KoBajieHTHAsi, HMOHHAs, MeETaJuIM4yecKas), KpUCTaJUIMUecKas pemeéTka, KOppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XUMHYECKOW peakiuu, IMpeaeiabHO JOMyCTHMas
koHueHntpamus [1/IK Bemecta;

WJUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHMYECKUX TOHATUH M NPUMEHSTH 3TH
MOHSATHS MPU OMKMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

HCIIOJIb30BaTh XMMHMYECKYI0 CHMBOJIUKY JUIsI COCTaBleHUS (QOpMyN BEHIECTB H
YPaBHEHUH XUMUYECKUX PEAKIIHIA;

OTIPEIeNIATh BaJCHTHOCTh M CTENEHb OKHUCJICHHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUSX PA3JIUYHOTO COCTaBa, MPHHAJICKHOCTh BEIIECTB K ONpeAcIEHHOMY
KJIacCy COeAMHEHUU Mo ¢GopMyaaMm, BUJ XUMUYECKON CBsI3U (KOBaJCHTHAas, WOHHAS,
MeTajinyeckasi) B HEOPraHWYECKUX COCAMHEHHUAX, 3apsii HOHAa 1O XHUMHYECKOH
(dbopmyre, xapakTep cpelbl B BOJAHBIX PACTBOpPaX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAIIMYECKON PEeIIETKA KOHKPETHOTO BEIIECTBRA;

packpsiBath cMbica [lepuoguueckoro 3akona [I. . MenzaeneeBa U 1eMOHCTpUPOBATh
€ro MOHUMAaHHE: OMUCHIBATh M XapakTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CHCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3iuyaTh MOHATHUSA «IJ1aBHas noarpynma (A-
rpynna)» M «mnobouyHas mnoxarpynna (b-rpymma)», manble W GonblIMe MEPUOJBI,
COOTHOCUTh 0003HaueHMs, KOTOpble HUMEIOTCS B TEpUOJUUYECKOM Tabmuue, ¢
YHUCIOBBIMH XapaKTEPUCTHUKAMHM CTPOEHHS] aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB U
3apsia sizipa, o0Iee YUCiIo MEKTPOHOB M PACHPEETICHUE UX 0 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOLIMEe 3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB JJIEMEHTOB U HX
COEIMHEHUN B IpEJeNax MaJbIX IEPUOJOB U ITABHBIX MOATPYNI C YYETOM CTPOEHUS
UX aTOMOB;



KJIaccu(UIMpPOBaTh XUMHUECKUE JIEMEHTHI, HEOPraHMYECKHE BEUIECTBA, XUMUYECKUE
peakuuu (MO0 YHUCIY W COCTaBYy Y4YacTBYIOIIMX B PEAKLUHU BEIIECTB, MO TEIJIOBOMY
3pdexTy, 10 U3MEHEHUIO CTETICHEH OKUCIICHUSI XUMHUYECKUX DJIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATH) OOLIME M cHeuu(pUUecKue XUMHUYECKHE CBOWCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, OATBEPIKIasi OMMMCAHUE TIPUMEPAMH MOJIEKYISAPHBIX U
WOHHBIX YPABHCHHI COOTBETCTBYIOIINX XUMUICCKUX PEAKITHIA;

COCTaBJISITh YPABHEHUS DJIEKTPOJIUTUUECKONW JUCCOLMAIIMU KUCIIOT, IEI0YEH U COJIEH,
MOJIHBIE ¥ COKpAIIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHHS PEaKIUH,
MOJATBEPKAAIONINX CYIIECTBOBAHME TEHETHUECKOW CBS3M MEXAY BEIIECTBAMU
Pa3IMYHBIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIFHBIX PEAKIUN TOCPEICTBOM
COCTaBJICHUS SJICKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B PA3INIHBIX YCIIOBHSX;

BBIYMCIIATH OTHOCUTENFHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEUIECTB, MacCOBYIO
JIOJTF0 XMMHUYECKOTO AJIEMEHTa 110 (popMysie COCTMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOANUTH PACYETHI IO YPABHEHUIO XUMUYECKON pEaKIIiH;

coONMOaTh TpaBHWJA TIOJIE30BAHMS XHUMHYECKOW TIOCYHOH ©  J1abopaTOpHBIM
o0OpyJIOBaHHEM, a TaKKe IMpaBHja OOpalIeHUs C BEUIECTBAMH B COOTBETCTBHU C
WHCTPYKIUSMH TIO BBITIOJHEHHIO JTa0OPATOPHBIX XUMHUYECKHX OIBITOB TI0 TTOTY4SHHIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTJIEKHCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, TOATBEP)KIAIOIINE KaUeCTBEHHbIN COCTaB Pa3lUYHBIX BEILIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XJIOpUA-, Opomua-, noaua-, kapooHat-, docdar-,
CWIIMKAT-, cyab(haT-, TUIPOKCHI-UOHBI, KATHOHbI aMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHMUECKUX BEIIECTB;
MIPUMEHSITh OCHOBHBIE OTEPALMU MBICIUTEILHON AEATEeIbHOCTH — aHalIu3 U CUHTE3,
CpaBHEHME, 0000IIeHNe, CHCTEeMATU3allUI0, BBISIBICHUE MPUYUHHO-CIIEICTBEHHBIX
CBs3€M — JUI1 M3Y4YEeHHs] CBOMCTB BEIECTB M XUMHMUYECKUX PEaKIUH, €CTECTBEHHO-
HayyHble METOJAbl TO3HAaHWA — HaONIOJeHHWe, U3MEpPEeHHe, MOJEIHpPOBaHHeE,
9KCIEPUMEHT (peaJbHbIA U MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L1 (POBbIE)
n/n TeM MPOrpaMmabl Bceero Konrpoabmnie Tpakruyeckue o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoThI
Paznean 1. IllepBonayanbHbie XUMHYECKHE TIOHATHS
XuMusa — BakHas 00J1acThb
11 €CTECTBO3HAHUSA U 5 0 5 bubnuotexa [JOK
MPaKTHYECKOH JIeSITeTbHOCTH https://m.edsoo.ru/7f41837c
gejoBeKa
19 BemectBa 1 xuMu4yeckue 15 1 0 bu6moreka [IOK
peaknuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 0 0 bu6mmoreka [IOK
00 okcumax https://m.edsoo.ru/7f41837c
99 Bopopoa.Ilonsarue o kucinorax 8 0 1 bu6mmoreka [IOK
U COJISAX https://m.edsoo.ru/7f41837c
23 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
OCHOBaHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COETUHEHUI https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pazpnean 3. Illepuoanueckuii 3akoH u llepuoguveckasi cucrema xummuieckux 3j1eMeHToB /I. . MenaeneeBa. CTpoeHue aToMoB.



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

Xumuueckasi cBsi3b. OKHCJIHTEIHLHO-BOCCTAHOBHUTEIbHbIE peaknuun

[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema
3.1 XHUMHYECKUX 3eMeHTOoB /1. 1. 7 0
Memnnene-eBa. CTpoeHue
aToma

bu6mmoreka [{OK
https://m.edsoo.ru/7f41837c

XUMHYECKASA CBA3b.
3.2 OKHUCIINUTEIILHO- 8 1

BOCCTAHOBHUTCJIbHBIC PCAKIITNH

bubmmoreka [{OK
https://m.edsoo.ru/7f41837c

Htoro 1o pazaen 15 bubnuorexa [JOK
P https://m.edsoo.ru/7f41837c
b K
PesepBHOE Bpemst 3 0 uOmoreka 110

https://m.edso0.ru/7f41837¢c

OBIIEE KOJIJMYECTBO YACOB I1O

I[TPOTPAMME o8 4



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

9 KJIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo H XuMHuyeckme peakuun
[ToBTOpEHue u yriybieHne 3HaHUN bubnuorexa [JOK
1.1 5 1 0
OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubmuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS JUCCOIMALIMS. 8 1 1 bu6moreka [IOK
' XUMHYECKHE PEaKIuU B PaCTBOPax https://m.edsoo0.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M UX COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 0 1 bubmuorexa [JOK
' anemeHToB VIIA-rpymmel. IanmoreHs https://m.edsoo.ru/7f41a636
22| onewenron Vincrpyni, Copan ot ; 0 o | BubmoremloK
' PYHHEL 2-CP https://m.edsoo.ru/7f41a636
COeIMHEHUS
23| onewemron VAvspymin, Ao, doctopuux | 7 0 ;  BuGmoremlloK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
Ve Oomas xapr/szHcha X;/IIMI/I‘ICCKI/IX . . , BuGmmorexa [OK
. JIEMEHTOB -TpyMIbL. YT u
IeMe VO pynt cpo https://m.edso0.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 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

Pa3gen 3. Meraiibl 1 UX COeTUHEHU A

31 06 . 4 bubmuoreka [JOK
' HIHE CBOHETBA METaLIon https://m.edsoo.ru/7f41a636
3.9 B . 16 bubmmoreka [{OK
. AXKHCUIIINEC METAJJIbI U UX COCAMHCHU S https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
41 B 3 bubmmoreka [{OK
. CIICCTBA U MaTCpHAJIbl B J)KU3HU YCIIOBCKA https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
p 3 bu6moreka [IOK
CICPBHOE PpEME https://m.edsoo0.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



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

IHOYPOYHOE IVTAHUPOBAHMUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Kontposbubie | IlpakTuuecku op
n/n Bcero 6 6 o0pa3oBaTe/ibHbIE
paboThl © paooTH! ITo niiany | Ilo pakTy | pecypchbl
[Ipenmer xumuu. Pose xumun bubmmoreka [IOK
1 B JKU3HHM YeioBeka. Tema u 1 0 0 https://m.edsoo.ru/ff0d
BEIECTBA 210c
IlonsaTtue o MeToax MO3HAHUS bubamorexa LOK
2 A 1 0 0 https://m.edsoo.ru/ffod
B XUMHUH
227e
[IpakTrueckast padota Ne 1
«IIpaBwmiia paboTHI B bubmuorexa [JOK
3 1a00paTOPHH U TIPUEMBI 1 0 0 https://m.edsoo.ru/ff0d
oOpareHus ¢ 1ab0PaTOPHBIM 23dc
000pyI0BaHUEM
YucTeie BelecTBa 1 CMECH bubmmorexa LIOK
4 R . 1 0 0 https://m.edsoo.ru/ffod
CriocoOnlI pasneneHus cMmecen
26ca
pencnns eoc o Bumoresa LIOK
5 A 1 0 0 https://m.edsoo.ru/ffod
MpUMepPe OYNCTKH
y 28c8
TTOBAPEHHOM COJIN )»
bu6mmoreka [JOK
6 ATOMBI U MOJIEKYIIBI 1 0 0 https://m.edsoo.ru/ff0d
2a6c



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

XUMHYECKUE DIIEMEHTHIL.

bubmuoreka [JOK

7 3HaKu (CUMBOJIBI) https://m.edsoo.ru/ff0d
XMMHUYECKNX DJIEMEHTOB 2be8
[IpocTeie 1 cnoXKHBIE bubmmorexa HOK
8 BemecTsa https://m.edsoo.ru/ff0d
2a6c¢
ATOMHO-MOJIEKYJISIPHOE Bubmuotexa LIOK
9 — https://m.edsoo.ru/ff0d
2d50
3aKoH MOCTOSIHCTBA COCTaBa
BENIECTB. XUMUYECKas bubmuorexa [JOK
10 dopmyna. BanentHocth https://m.edsoo.ru/ff0d
aTOMOB XMUMHUYECKUX 2eae
AJIEMEHTOB
OtHocHTeNnbHAs aTOMHAs bu6mmoreka [IOK
11 macca. OTHOCHTENIbHAS https://m.edsoo.ru/ff0d
MOJIEKYJIIpHAs Macca 323c
MaccoBas 107151 XHMHYECKOTO bubmmorexa LIOK
12 https://m.edsoo.ru/ff0d
JJIeMEHTa B COCTMHCHUHT 350¢
KonnuecTBo Bemiecta. MoJib. bubmmorexa LIOK
13 Monsiprast Macca https://m.edsoo.ru/ff0d
5230
Ddu3nYecKue U XUMHYECKUE bubmuoreka [JOK
14 SIBJICHUSL. XUMHUYECKast https://m.edsoo.ru/ff0d
peakuus 37fa
15 [Ipusnaku u ycioBus bubnuorexa [IOK

NMPOTCKAHUA XUMHUYCCKUX

https://m.edsoo.ru/ffOd



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16

peakuui

3al6

3aKoH COXpaHEHHUs MacChl

bubmuoreka [JOK

16 BEIIECTB. XUMUYECKUE https://m.edsoo.ru/ffOd
ypaBHEHUS 3b88
B
P
17 - https://m.edsoo.ru/ff0d
YPaBHEHUSIM XUMHUYECKHX
N 5708
peaxiuit
Kn
18 peardi A : https://m.edsoo.ru/ffod
pa3oKeHus, 3aMeIIeHUS,
3f34
obmeHa)
M. B. JIoMOHOCOB — y4€HBIii- bubmuorexa [JOK
19 sHiknoneauct. O0o0menune https://m.edsoo.ru/ffOd
M CUCTEMAaTHU3alus 3HAaHUI 40c4
KonTtponbras padota Nel no bubmuorexa [JOK
20 teMe «BemecTsa u https://m.edsoo.ru/ff0d
XUMUYECKUE PEAKITHI 4290
B — .
R
21 AYXa. poA https://m.edsoo.ru/ffOd
3JIEMEHT U IIPOCTOE BEIICCTBO.
448e
O30H
dusnyeckue U XUMUUYECKHE
CBOICTBA KUCIOpPOJIa bu6mmoreka [JOK
22 (peakiuu OKUCIICHUS, https://m.edsoo.ru/ffOd
ropenue). [lonsitue 00 4614
OKCHIaxX
23 Crnioco6bl nosryyeHus bubnuorexa [IOK



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614

KHCIIOpo/1a B 1a00paTtopun u
MIPOMBIIIJIICHHOCTH.
[IpumeHeHnue kucnopoaa

https://m.edsoo.ru/ffOd

497a

TennoBoit a3 dexT
XUMHUYECKOUN PEAKIIUH,

bubmmoreka [{OK

24 MOHSATHE O TEPMOXUMHYECCKOM https://m.edsoo.ru/ff0d
YpaBHEHHUH, IK30- U 4790
SHIOTEPMHYCCKUX PEAKITUIX
Tonnuso (HedTh, Yroib U Butnorexa LOK

25 MCTaH). 3arpAsHCHHE BO3AYXa, https://m.edsoo.ru/ffod
CITOCOOBI €T0

4cda
MPEIOTBPAICHUS
[Ipaktuueckast pabota Ne 3 o BuGmorexa LIOK

26 reme «dlonyuerte https://m.edsoo.ru/ff0d
cobupanue KI/ICJ‘IO];)OI[a, 4262
HU3Y4YCHHE €TO CBOUCTB» -

Bonmopon — snemeHT u bu6mmoreka [IOK

27 IIPOCTOE BEIIECTBO. https://m.edsoo.ru/ffOd
Haxosxaenue B mpupoie 4ddo
dOu3nvecKrue U XUMUYECKHE bu6mmoreka [JOK

28 CBOWCTBA BOJOPO/IA. https://m.edsoo.ru/ffOd
[IpuMeneHue Bogopoa 4ddo

bubnuoreka [JOK
29 IToHsITHE O KACIOTAX U COJIAX https://m.edsoo.ru/ff0d
50d2
Crnioco6bl nosryyeHus bubnnorexa HOK
30 https://m.edsoo.ru/ff0d

BOJIOPO/ia B JIAOOPATOPUH

4dd0



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

[Ipaktuyeckas padora Ne 4 o
teMe «llonyduenue u

bubmuoreka [JOK

31 https://m.edsoo.ru/ff0d
cobupanue BOJIOpOIa, 442
HU3yYECHHUE Er0 CBOMCTB) -
Mounsapusblii 006EM razos bubmmorexa [TOK
32 3a1<0Hp ABOranno ' https://m.edsoo.ru/ffOd
P 542e
Brrunciaenust 00néma,
KOJINYECTBA BEILECTBA rasa Io bubmmorexa [JOK
33 t https://m.edsoo.ru/ff0d
€r0 U3BECTHOMY KOJIMYECTBY
. 55a0
BEIECTBA WIN 00BEMY
B 618
10 ypamCHIIO peai 1y BuGanorera LIOK
34 P peardi https://m.edsoo.ru/ffod
OCHOBE 3aKOHA 00BLEMHBIX
. 5708
OTHOIIIEHUH Ta30B
dusznueckre U XUMHUUIECKUE bubmorexa OK
35 CBONCTRA BOEL https://m.edsoo.ru/ff0d
A 587a
CoctaB ocHoBaHui. IlousTre bubmorexa HOK
36 o6 MEIMKATODAX ’ https://m.edsoo.ru/ff0d
AHRATOP 592
Bona kak pacTBopuTeIb.
Haceinenusie u bu6mmoreka [JOK
37 HEHACHIIIEHHBIE PACTBOPBHI. https://m.edsoo.ru/ff0d
MaccoBas 10Jis BELECTBA B 5b40
pacTtBope
IIpakTtuyeckas pabora Ne 5 o bubnuorexa [IOK
38 teme «lIpurotoBienue https://m.edsoo.ru/ff0d

pacTBOPOB C ONPEAEIEHHON

5eba



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba

MAacCOBOM J0JIeH
pacTBOPEHHOTO BEIIECTBA»

KonTtposnsHast padota Ne2 mo bubnuorexa [JOK
39 teme «Kucnopon. Bomopos. https://m.edsoo.ru/ff0d
Bona» 6342
OKCHIBI: COCTaB, bubmmoreka [{OK
40 KiaccuuKaIus, https://m.edsoo.ru/ff0d
HOMEHKJIaTypa 664e
IT
coiormn e, Bucmorexa LIOK
41 ’ https://m.edsoo.ru/ff0d
OCHOBHBIX U aM(pOTEPHBIX
664e
OKCHJIOB
OcHOBaHHUSI: COCTaB, bubmuorexa [JOK
42 KIaccuuKaIus, https://m.edsoo.ru/ff0d
HOMEHKJIaTypa 67ca
IlonydyeHne n XuMHUUECKHUE Bubnmorexa [IOK
43 “yq . https://m.edsoo.ru/ff0d
CBOWCTBa OCHOBAaHUI
67ca
Kucnorsr: cocras, bu6mmoreka [JOK
44 KaaccuuKaus, https://m.edsoo.ru/ffOd
HOMEHKJIaTypa fee2
ITonydeHne U XUMHYECKHE bubmmorexa [TOK
45 “yq https://m.edsoo.ru/ff0d
CBOMCTBA KHCJIOT
fee2
C :
H(());ZH(IZIIanf lee)cnoco&l Bu6mmorexa LIOK
46 pa, https://m.edsoo.ru/00a

MOJIyYCHUS, XUMUUYECKUE
CBOICTBa

do474



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474

[Ipaktuyeckas padora Ne 6.
Pewrenne
IKCIIEPUMEHTAIBHBIX 33]1a4 110

bubmmoreka [{OK

47 https://m.edso0.ru/00a
TeMe «OCHOBHBIE KJIACCHI d9b7c
HeOpFaHI/I‘ICCKI/IX
COEeIUHEHUIN)

I'eneTndeckas CBSI3b MEXKIY bubnuorexa [JOK

48 KJ1accaMu HEOPraHMYECKHX https://m.edsoo.ru/00a
COEIMHEHU I d9a50

bu6moreka [IOK
00600

49 odtierHe 1 5 https://m.eds00.ru/00a
cucreMaTni3anuda 3HaHNU d 9Cb 2
K 0
e

50 https://m.edsoo0.ru/00a
HEOPraHMYECKUX d%1a
coequHeHun"

I1
K;ch;;EE: I):If: I;I(I/IMI/I‘IGCKI/IX bubmorexa [IOK

51 H https://m.edsoo.ru/00a
351eMeHTOB. [loHsATHE O d9ffa
rpynmnax CXOJIHbIX JIEMEHTOB I
n N
I

52 pHOA https://m.edsoo0.ru/00a
XHMHUYECKUX 3J1eMEeHTOB /1. H. das2c
Menneneesa
enHOMEL TOVITEL bubmuoreka [JOK

53 PHOZRL, TPYTIIBL, https://m.edsoo.ru/00a
MOATPYIIIIBI das2c

54 Crpoenue atomoB. CoctaB bubnuoreka [JOK

ATOMHBIX AICP. H3oTomesl

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



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342

da342

CrpoeHue IEeKTPOHHBIX
000JI0YEK aTOMOB DJIEMEHTOB

bubmmorexa [{OK

55 . https://m.edsoo.ru/00a
[Iepnoanueckoii cucremst /1.
dabbc
N. MenpeneeBa
XapakTepucTuka
XUMHYECKOTO 3JIEMEHTA T10 bubmmoreka [{OK
56 €ro IMOJIOKECHUIO B https://m.edsoo.ru/00a
[Mepuoauueckoii cucreme /. da824
. MenpgeneeBa
3nauenue [lepuoanueckoro
3aKOHA /T Pa3BUTHS HAYKHU U bubmuorexa [JOK
57 npaktuku. JI. 1. Mennenees https://m.edsoo.ru/00a
— y4€HBI#, eaaror u da96e
rpak JaHuH
DIIEKTPOOTPUIIATETLHOCTD bubmuorexa [IOK
58 ATOMOB XMMHUYECKUX https://m.edsoo.ru/00a
3JIEMEHTOB daab8
bu6mmoreka [JOK
59 Honnast XuMu4eckast CBSI3b https://m.edsoo.ru/00a
dac34
KoBanentnas nonsipHas Bubmmorexa LIOK
60 https://m.edsoo.ru/00a
XHMHYECKas CBI3b daab8
KoBanenTnas HenoJsisspHas Bubmiorexa LIOK
61 https://m.edsoo.ru/00a
XUMHUUYECKas CBS3b daab9
62 CrerneHb OKUCICHUS bu6nmoreka [JOK



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

https://m.edso0.ru/00a
dae28

bubmmoreka [{OK

63 Oxucautensio- 1 https://m.eds00.ru/00a
BOCCTAHOBUTCJIbHBIC PCAKIINN db0—76
OKHCTHTENH T bubmmoreka [{OK
64 BOCCTAROBHTCI 1 https://m.edsoo.ru/00a
db076
KonTponsnas pabora Ne4 no bubnuorexa [JOK
65 teme «CTpOCHHE aToMa. 1 https://m.edsoo.ru/00a
XUMHYECKAS CBI3b» db486
. bubmnorexa IIOK
66 Peseprblit ypoi. O606meHe 1 https://m.edsoo.ru/00a
1 CUCTCMaTHU3aIlnuAaA 3HAHNUN
db33c
. bu6mmoreka [IOK
67 Efgf::;ﬁ;f;igiﬁi;me 1 https://m.edsoo.ru/00a
d9ch2
68 PesepBHBIit ypoK. O606mi:HI/Ie 1 ﬁ:tﬁ:j/?r:i;asi?’ﬁ/ffo d
M CHCTEMAaTH3allus 3HAaHU I
61c6
OBIIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Jara
Ne uudposbie
Tema ypoka Becer | Konrtpoasn | IIpakTuyeckue
n/n o0pa3oBaTe/ibHbIE
0 ble padoTbl | padoThI
ITo nnany | ITo pakry pecypceel

I1 i .
R —

1 PHOA 1 0 0 https://m.edsoo.ru/00adb
XUMHUYECKUX DJIEMEHTOB /J[. 50e
. MenneneeBa -
3
e

2 1 0 0 https://m.edsoo.ru/00adb
XHUMHYECKUX 3JICMEHTOB 6b6
TEPBBIX TPEX TIEPUOJOB T
Knaccuduxanus n bu6mmoreka [IOK

3 HOMEHKJIaTypa 1 0 0 https://m.edsoo.ru/00adb
HEOPraHMYECKHUX BEIECTB 7e2
Buner xumnueckoii cBA3u bu6mmoreka [JOK

4 U THIIbI KPUCTAIUITHYECKHUX 1 0 0 https://m.edsoo.ru/00adb
pemeéTox ac6
KontponpHas padora Nel
o reme «IloBropenue u

5 yriayOiieHrne 3HaHu| 1 1 0
OCHOBHBIX Pa3/IeTIOB Kypca
8 Kiacca»
Knaccudukarus bubnuoreka [IOK

6 XUMHYECKUX PEaKIIHii 1Mo 1 0 0 https://m.edsoo.ru/00adb
Pa3IUYHBIM MpPU3HAKAM cb0



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0

[TonsiTue o ckopocTu
XUMHUYECKON PEaKUU.

bubmuoreka [JOK

7 https://m.edsoo.ru/00adb
IloHsgaTre 0 TOMOI'CHHBIX H 9
TeTEPOreHHBIX PEAKIIHIX £9d
ITonaTre 0 XUMHUYIECKOM
paBHOBecuu. DakTOpHI, Bu6morexa LIOK

8 BIMAIOMHE UH a cropocts https://m.edsoo.ru/00adc
XUMUYECKON PEaKiuu u ™
IIOJIOKEHUE XUMUYECKOIO
paBHOBECHs
OKHCITUTETHHO- bubmuorexa [JOK

9 BOCCTaHOBHTEILHEIE https://m.edsoo.ru/00adc
peaxin ade
Teopua . bu6mmoreka [IOK

10 STICKTPOTHTHACCKOM https://m.edsoo.ru/00adc
nucconmanuy. CuibHEBIE U 468
cabble AIIEKTPOTUTHI o
HNonnsie ypaBHeHUS Bubmmorexa LIOK

11 N https://m.edsoo.ru/00add
peakmuit 448
XuMudeckre cBolicTBa
KHCIIOT ¥ OCHOBaHUM B bubnuoreka [JOK

12 CBETE IPEACTABICHHMIA 00 https://m.edsoo.ru/00add
ANEKTPOJUTUYECKOU 5d8
IHACCOLHAIIN
XI/IMI:IquKI/Ie CBOIICTBa BuGmiorexa 1IOK

13 COJICH B CBETC https://m.edsoo.ru/00add

MIpeICTaBICHU 00
3NEKTPOJUTUYECKOU

8b2



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2

Jucconrannuu

[TonsiTue o ruaponmuse

bubmuoreka [JOK

14 N https://m.edso0.ru/00add
COJICHu
9d4
bubmmoreka [{OK
006006
15 odtierHe 1 . https://m.edso0.ru/00add
cucreMaTrni3anda 3HaHUU
diz
Hparrscerc paota N busorexa L1OK
. 111535041
16 https://m.edso0.ru/00add
3KCHepHMeHTaJIBHBIX
bfa
3a1a49»
KonTpomnbnas pabora No2
:;Ji[reellffe OJINTHUYCCKAA BH6HHOTeKa HOK
17 p https://m.edsoo.ru/00add
JAUCCOIMALMSL.
ecO
XUMHUYECKUE PEAKIINU B
pacTtBopax»
R BuGorera LIOK
18 . ' https://m.edsoo.ru/00add
CBOHCTBA Ha anMepe
fe2
XJiopa
XnopoBoaopoa. ComnsanHas
KHCJIOTA, XUMHUYCCKUC BI/I6J’II/IOTCK8. HOK
19 o https://m.edsoo.ru/00ade
CBOHMCTBA, nonyquHe,
104
HpI/IMeHeHI/Ie
I1 02
it
20 i https://m.edsoo.ru/00ade

COJITHOM KHUCIIOTBHI,
HU3yYEHUE €€ CBOWCTBY»

348



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348

Briuucnenus no
YPABHEHUSM XUMHUYECKHUX

bubmuoreka [JOK

21 . https://m.edsoo.ru/00ade
peaKIuii, eclii OJIUH U3
488
peareHTOB JIaH B U30BITKE
OB1LAs XADAKTEhHCTIKA bubmmoreka [{OK
S X KTCPUCTUK
22 t paxTep https://m.edsoo.ru/00ade
aneMeHToB VIA-rpynmsl
64a
AnnoTponHbie
MOIUPUKAITUU CCPHI.
Haﬂo(b . He ce P o bubmmoreka [{OK
XOXKICHHA bl U
23 8 . P https://m.edsoo.ru/00ade
COEVHEHUH B IIPUPOLE. 642
XuMHYecKHe CBOMCTBA -
cephl
CepoBo10pO, CTPOCHHE, bubmuorexa [JOK
24 busnyeckue u https://m.edsoo.ru/00ade
XUMHUYECKHE CBOMCTBA 802
Oxcunpl ceprl. CepHas
g (bp . P . bu6mmoreka [IOK
KHUCJIOTa, (GU3UUECKHE U
25 . https://m.edsoo.ru/00ade
XHMHUYECKHE CBOMCTBA, 228
MIPUMEHCHHE -
XHUMHUYECKUE PEAKIUH,
JIEXKAI[€ B OCHOBE
MPOMBIIIIEHHOTO crocoda
P . bubmuoreka [JOK
MOJIYYEHHST CEPHOM
26 Y P https://m.edsoo.ru/00ade
KHUCJIOTBI. XMMHYECKOE o84
3arps3HEHUE OKpYXKarolen =
Cpelibl COeTMHEHUSIMU
cepbl
27 Brruucnenue maccoBoit bu6mmoreka [JOK



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

JIOJIM BBIXO/1a IMIPOYKTa
peakuuu

https://m.edso0.ru/00ade
c8a

OO01as XxapakTepucTUKa
351eMEHTOB VA-Tpynibl.

bubmmoreka [{OK

28 A30T, pacrpocTpaHeHHe B https://m.edsoo.ru/00ade
npupoje, Guzndeckue u eab
XUMHYECKHE CBOMCTBA
AmMuak, ero ¢usnueckue bubnuorexa [JOK
29 M XMMHUYECKHE CBOMCTBA, https://m.edsoo.ru/00adf
MOJTydeHHE ¥ IPUMEHEHHUE 004
[Tpaktuueckast pabota Ne 3 BuGmorexa LIOK
30 o Teme «llostyserne https://m.edsoo.ru/00adf
aMMHaKa, U3y4eHHe ero
y 180
CBOMCTB»
A3oTHas KHCIIOTa, e bu6mmoreka [IOK
31 busnyeckue u https://m.edsoo.ru/00adf
XUMHAYECKHE CBOMCTBA 306
Hcnonb3oBaHne HUTPATOB
U COJIEW aMMOHHS B
Ka4yeCTBE MUHEPAJIbHbBIX bubmuorexka [JOK
32 yaobpenuii. XuMHu4yecKoe https://m.edsoo.ru/00adf
3arpsi3HEeHUE OKpYKarolei 518
Cpelbl COeAMHEHUAMU
azoTa
®ochop. Oxeun dhocdopa
(V) u dbocoophast kucnora, bubnuoreka [IOK
33 ¢busnyeckue u https://m.edsoo.ru/00adf

XUMHWYCCKHEC CBOﬁCTBa,
NOJIYYCHHC

68a



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a

Ucnonp3oBanue pocdaTo
B Ka4Y€CTBC MUHCPAJIbHBIX

bubmuoreka [JOK

34 yao0peHuii. 3arps3HeHue https://m.edsoo.ru/00adf
MPUPOTHOM CpPE/IbI c20
docharamu
yraepox, Bubarorexa [IOK
35 PacTIpOCTPaneiiue B https://m.edsoo.ru/00adf
MPUPOJIE, qmspmicm/le 51 doc
XHUMHYECKHE CBOMCTBA
Okcupel yriaeponaa, ux
Qusitieckne i Bu6anorexa [IOK
36 FHNITHCCIHE CROHCTRA. https://m.eds00.ru/00adf
DKOJOTHYECKUE ebe
poOJIeMBbI, CBSI3aHHBIC C o
okcuoMm yriepona (1V)
VYroJsbHAs KUCHOTA U €€ bubmmorexa LIOK
37 https://m.edsoo.ru/00ae0
coJin
06c
[IpakTrueckas padora Ne 4
no teme "[lonmyuenue bubnmuoreka [JOK
38 YIJIEKHCIIOTO Ta3a. https://m.edsoo.ru/00ae0
KauecTtBenHnas peakuus Ha 27e
KapOoHaT-uOH"
[lepBoHauanbHBIE MOHATUS BuGmmorexa [OK
39 00 opranuHeckix https://m.edsoo.ru/00ae0
BEIIECTBAX KaK O 546
COEIMHEHUSIX yIiIepoia T
40 Kpemuuii u ero bubnuoreka [IOK

COCAMHCHUA

https://m.edsoo.ru/00ae0



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a

80a

[IpakTudeckas padora Ne

5. Pemmienue
bubmmoreka [{OK
HKCIEPUMEHTAIBHBIX
41 p https://m.edso0.ru/00ae0
3aJ1a4 110 TEME bf2
«BaxxHen1e HeMeTalIbl —
U X COCIUHEHUI»
Kourpoasaas padora Ne3
p B P 5 bubmmoreka [{OK
1o teme «Baxxueitne
42 https://m.edso0.ru/00ae0
HEMETAJUTBI U UX
€18
COEIUHEHUD)
OO01as XxapakTepucTuKa
XAMHAYECKUX IEMEHTOB
— METaJJIOB.
M bu6mmoreka [IOK
eTajuInyecKas CBs3b U
43 https://m.edsoo.ru/00ael
MeTaJuInyecKas
03e
KpUCTAJUTMYECKast -
pemérka. Guznyeckue
CBOIiCTBA METAJUIOB
XUMHAYECKHE CBOUCTBA
bu6mmoreka [JOK
METaJUIOB.
44 . https://m.edsoo.ru/00ael
DIEKTPOXUMHUYCCKUN P 156
HaIpsDKEHUH METaJIIOB .
OO0111e crocoObl
OJIYYEHUS METAJLIOB.
C Y1 B bubmuoreka [JOK
I1aBbl. Beruncinenus no
45 https://m.edsoo.ru/00ael

YPaBHEHUSM XUMHUYECKUX
peaKkiuii, eciivi OJAUH U3
pEareHTOB COJIEPKUT

156



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

IIpUMECH

[TonsATHE O KOppPO3UN

bubmuoreka [JOK

46 https://m.edsoo.ru/00ael
METAIIJIOB
278
bubmmoreka [{OK
47 [Ienounbie METAILIBI https://m.edsoo.ru/00ael
4b2
OKCHUIBI U THAPOKCUIEI bubmmorexa [JOK
48 A P g https://m.edsoo.ru/00ael
HATPHSI ¥ KaJTUsI
4b2
[[lerouHO3EMENTBHBIE bubmuorexa [JOK
49 METAIIIBI — KAUTBIAN U https://m.edso0.ru/00ael
MarHum 5e8
Baxwueitmme coe JUHEHHS Bubmmorexa [IOK
50 A https://m.edsoo.ru/00ael
KaJabLUs
5e8
51 O0o00menne u
CHCTEMAaTU3alMs 3HAHUI
Ké&cTkocTh BOJBI 1 Bubmmorexa LIOK
52 . A https://m.edsoo.ru/00ael
crocoObI €€ ycTpaHeHUs
886
[IpakTuueckas pabora Ne 6 bubnunoreka [JOK
53 1o teMe "YKEcTkocTh BOJIbI https://m.edso0.ru/00ael
U METOJbI €€ ycTpaHeHus" ae8
bu6mmoreka [JOK
54 ATIOMHUHHI https://m.edsoo.ru/00ael
c64
55 AmdorepHble cBOICTBa bubnuoreka [IOK



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

OKCHUaa U THAPOKCHU A

https://m.edso0.ru/00ael
c64

bubmmoreka [{OK

56 XKenezo https://m.edsoo.ru/00ael
dse
OKcubl, THAPOKCUIBI U bubnuorexa [JOK
57 coau xene3a (1) u xxenesa https://m.edsoo.ru/00ae3
) 5e6
58 O6o01eHue u
CUCTeMAaTH3aIlis 3HAHUH
[IpakTnueckas padota Ne
/. Pemene Bu6miorexa [JOK
59 SKCTCPUMCHTAIbHRX https://m.edsoo.ru/00ae3
3a/1a4 1o TeMe
. de8
«BaxuHenmme MeTauibl |
WX COCTMHCHHUS
Brruncienus no
YpaBHEHUSIM XUMUYECKUX
peaKIuii, eCliv OJIMH U3 BuGmorexa [OK
60 PearcHToB Jan B n3oITie https://m.edsoo.ru/00ael
WJTU COJICPYKUT MPUMECH. 750
Brruucnenus MmaccoBoit —
JIOJTU BBIXOJ1a TIPOIYKTa
peakuu
61 O060011IEHNE U
cUCTeMaTH3aIlus 3HAaHUH
KonTtponsHas pabota No4
62 no teme «Baxuermne

MCTAJJIBI U UX



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

COCAUHCHUA»

BemwecrBa u matepuaisl B

bubmuoreka [JOK

63 [IOBCEAHEBHOM KU3HU 1 https://m.edsoo.ru/00ae3
YyejloBeKa 50
XHUMHYECKOE 3arpsA3HEHUE Brbmiorexa LIOK

64 . 1 https://m.edsoo.ru/00ae4
OKPYKAFOIIEH CpeJIb

270

Ponpe xumuu B penieHnn Brbmiorexa LIOK

65 1 https://m.edsoo.ru/00ae4
9KOJIOTMYECKUX MPoOIeM

270

Pe3epBHbIi ypok. bubmuorexa [JOK

66 O060061menne u 1 https://m.edsoo.ru/00ae0
CHCTEMATU3ALNS 3HAHUI dO0a
PesepBHbIit ypok. bubmuorexa [JOK

67 O060061menne u 1 https://m.edsoo.ru/00adb
cUCTEMATH3AIU 3HAHUI 33c
PesepBHbIit ypoK. bubmuorexa [JOK

68 O060061enne u 1 https://m.edsoo.ru/00ad9
CHCTEMAaTU3alMs 3HAHUI ch2

OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

* Xumus, 8§ knacc/ I'abpuemnsta O.C., OctpoymoB W.I'., Cnaakos C.A., AKiimoHepHoe 001iecTBo
«M3parenscTBO «IIpocBemenne»
» Xumus, 9 knacc/ I'abpuensa O.C., Octpoymos N.I'., Cnankos C.A., AKIIMOHEpHOE

obuiectBo «M3narenscTBo «lIpocBemenue»

METOANYECKHUE MATEPUAJIBI JUISA YUUTEJIA

Xumus. 8 ki1.: KoHnTposibHble 1 mpoBepouHbie padoThl K yueOHuky O.C.I'abpuensna «XuMusl.
8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa u ap. - M.: JIpoda, 2007.

Xumus. 9 ki.: KontposnbHeie 1 ipoBepoyHbie padoThl K yueOHuky O. C. 'abpuensna «Xumus.
9 / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Ymakosa u ap. - M.: [Ipoda, 2010.

lNabpuensu O. C., Bocko6oitnukosa H. I1., fmykosa A. B. HacTonbHast kKHuTa yauTens.
Xumus. 8 ki1.: Metoauueckoe rocobue. - M.: JIpoda, 2011.

INa6puensu O. C., OctpoymoB U. I'. HactosibHas kHUTA yautens. XuMus. 9 Ki.:

Meroaudeckoe nocodwue. - M.: ipoda, 2007.

HUDPPOBBIE ObPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
http://school-collection.edu.ru/
http://hemi.wallst.ru/

http://www.informika.ru/text/database/chemy/Rus/chemy.html






