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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1o XMMHH Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHS OCHOBHOW 0OO0pa3oBaTelIbHON MpPOTpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHbIx B @I'OC OO0, a takke Ha OCHOBE (heaepabHOU
paboueii mporpaMMbl BOCIIMTAHUSA U C YUYETOM KOHIICTIIMU MPENOIaBaHusl Y4eOHOTO MpeaMeTa
«XuMus» B o0pa3oBaTesIbHbIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo XuMuu 1a€T TpPEACTAaBICHHE O IIeNsAX, OOImed crparermu OOydeHwus,
BOCIIMTAaHUS W pa3BUTUS OOy4ArOIIUXCA CpPEACTBAMU YUEOHOTO TMpenMeTa, YCTaHaBIHBACT
00s13aTeNIbHOE TPEIMETHOE COJIEpKaHMe, MPeIyCMaTPUBAET pacIpeesieHHe ero Mo Kiaccam u
CTPYKTYpUpPOBaHHUE TI0 pa3zeiaM M TeMaM IPOrpaMMBbI TI0 XHMHH, OTIPEIENeT KOJINIeCTBEHHBIE
M KAueCTBEHHBIC XAPAKTEPUCTHKH COJIEPKAHUS, PEKOMEHAYEMYIO MOCIIeI0BATEeIbHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXIPEJAMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXcsi, ONMpeAessieT BO3MOKHOCTH TpeaMeTa s
peanu3anu TpeOOBaHUI K pe3ylbTaTaM OCBOEHUsI OCHOBHOHM 00pa30BaTeIbHON MPOTrpaMMBbl Ha
YpOBHE OCHOBHOTO 00IIIeT0 00pa30BaHus, a TAKKE TPEOOBaHMI K pe3yabTaTaM 00ydeHUs XUMUN
Ha YypPOBHE IeJed W3y4eHUs TpeaMeTa W OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHLHOM
NEeSITEIbHOCTH 00Y4aroIIerocst o OCBOCHHUIO Y4eOHOTO COJIEpKaHusl.

3HaHUe XUMHH CIY)KHT OCHOBOW [T (POPMUPOBAHHUS MUPOBO33PEHHS 00YUArOIIErocs, ero
MIPEJCTaBICHUI O MaTEPUAIEHOM €MHCTBE MHPA, BAXKHYIO POJIb UTPAIOT (GOPMUPYEMbIe XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOJIIOIUK BEIIESCTB B MPHPOJIE, O MYTAX
pemieHust TI00anbHBIX TMPOOJIEM  YCTOMYMBOIO Ppa3BUTUS 4YEJIOBEYECTBA — CBHIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHUECKOW 0€301MacHOCTH, IPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealu3allud BO3MOXKHOCTEH JUIsl caMOpa3BUTHS U (OPMUPOBAHUS
KYJIBTYpPBI IUYHOCTH, €€ 001IeH U QYHKIIMOHATIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ B ((JOPMUPOBAHHE MBIIIJIEHUS U TBOPUYECKHX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB  HMX  CAMOCTOSITEIbHOM  y4eOHON  JESTENbHOCTH,  SKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHMM, HEOOXOAMMBIX KakK B IIOBCEJIHEBHOMW JKM3HM, TaKk U B
po(hecCUOHAIBHON AEATEbHOCTH;

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

crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO--HAyYHBIM
3HaHUSM, K MPUpPOJE, K 4YeJOBEKY, BHOCHUT CBOHl BKJIaJ B 3KOJIOTHYECKOE OOpa3zoBaHME
oOyuaromuxcs.

JlaHHble HampaBlieHUs B OOy4eHUU XMMHUHU OOECHeuuBarOTCs crenu(UKoil coaepikaHus
y4eOHOTO NpeaMeTa, KOTOpBIM SIBISETCS IEJarorn4eckd afanTUPOBAHHBIM OTpPaKEHUEM
0a30B0il HayKH XMMUU Ha ONPE/IeIEHHOM FTare e€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aromMMHUCs CUCTEMbI NePBOHAYATIBHBIX MOHATHH XUMUHU, OCHOB HEOPraHWYECKOH XUMHH U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OPraHU4ecKON XUMHH.

CtpykTypa cojaepkaHHs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. ConepkaHHe CKIIAAbIBACTCS M3 CHUCTEMBI MOHATHA O XMMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbl MOHATUH O XUMHUYecKod peakuuu. OOe 3TH CHCTEMBI



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

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

— [lepuonnueckoro 3akona /[. 1. MeHeneeBa kKak OCHOBHOTO 3aKOHA XUMHHU;

— Y4YEHHMSI O CTPOCHUH aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTaBJICHUH 00 MEKTPOIUTUIECKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJIYYEHHBIX H
OCMBICJIEHHBIX ()aKTOB, pa3BUBAIOTCS IOCIEIOBATEIBHO OT OJHOTO YPOBHA K JApyromy,
BBIMIOJTHAS (D)YHKIMU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOSHHS W BO3MOXKHOCTEH
MIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyYEHUs U3y4aeMbIX BEILIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMUYECKON COCTAaBIAIOIIEH HAYYHOW KapTUHBI MHpa B JIOTHKE €€ CHUCTEMHOW IpPUPOJBI,
LIEHHOCTHOTO OTHOIIEHHS K HAYyYHOMY 3HAHUIO U METOJaM M03HaHus B Hayke. M3ydyenne xumun
MPOUCXOJUT C TMpPHUBJICUEHUEM 3HAHUW W3 paHee MH3YYEHHBIX YUYEOHBIX MPEIMETOB:
«Oxpyxaromuiit Mupy», «buosorus. 5—7 kmacce» u «Pusnka. 7 Kiacey.

[Ipyn u3ydeHnn XUMUHU TPOUCXOAUT (POpPMHUPOBAHHME 3HAHUIM OCHOB XMMUYECKON HAyKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITETbHOCTH YelIoOBEKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HaHUM — Ba)KHEHIMX ()aKTOB, MOHATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX O0O00OIIEHHH MHPOBO33PEHUYECKOTO XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNN K HayYHBIM METOJaM MO3HaHUs MIPU U3YUYEHUHU BEUIECTB U XUMUYECKUX PEaKIIHii, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABATEJIbHBIX YMEHMH M HMX HIPUMEHEHHH B Y4eOHO-
MI03HABATEIbHON U yueOHO-HMCCIEeI0BATENbCKON AEATEIBHOCTH, OCBOCHUU IpaBUil 0€301acHOTO
oOpaleHus ¢ BEIECTBAMHU B [IOBCEAHEBHOM KU3HH.

IIpy u3ydeHUM XMMHMHM Ha ypOBHE OCHOBHOIO OOILIEro oOpa3oBaHUS Ba)XXHOE 3HAYECHUE
pUOOpeH TaKue e, Kak:

— (hopMupOBaHHE MHTEIJIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOH K caM00OOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIBHOMY IPHHATUIO PELIEHHWH, CHOCOOHOW ajanTHpoBaThes K
OBICTPO MEHSIOINUMCS YCIOBHSM KHU3HH;

— HaIpaBJICHHOCTb OOyuYeHHMs] Ha CUCTEMaTHYecKoe MpuoOlLIeHHne oOyJaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  JEATCIIBHOCTH,  HAy4YHbIM  METOJaM  IO3HAaHu,
(GopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH;

— obecrieyeHue YCIOBMM, CIIOCOOCTBYIOIIMX NPUOOPETEHUI0 OOY4YaroIMMUCS OIbITa
pa3sHOOOpa3HON NEesATEIbHOCTH, MO3HAHUS U CaMOIO3HAHMS, KJIFOUEBBIX HAaBBIKOB (KIIIOYEBBIX
KOMIIETEHIi), MMEIOLINX YHUBEpPCAbHOE 3HAYCHUE JUIsl pa3IMYHbIX BUJOB JEATEIbHOCTH;

— (hopmupoBanue oOmmell GpyHKIMOHAIBHONW U €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh U OLICHHMBATH SIBJICHUS OKPYXKAIOIIErO0 MHpA, HCIOJIb3ys 3HAHUSA U
ONBIT, TOJYyYEHHbIE MPU H3YYEHUM XHUMHH, IMPUMEHATh MX IpPU pELIeHUH MpolieM B
MIOBCEHEBHOM JKU3HU ¥ TPYIOBOM JAEATENLHOCTH,

— (hopMupoBaHue y 00y4aroUMXCsl TYMAaHUCTUYECKUX OTHOIIECHUH, TOHUMaHUs [ICHHOCTH
XUMUYECKUX 3HAHUU I BBIPAOOTKU SKOJIOTUYECKU 11€7ecCO00pa3sHOro MOBEJECHUS B OBITY U
TPYAOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS CBOETO 3J0POBbS U OKPY)KAIOWIEH NPUPOIHON
Cpelsl;

— pa3BUTHE MOTHBALIUU K O0YYEHUIO, CIIOCOOHOCTENH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO
Ha OCHOBE YCBOCHMs OOIEYETOBEYECKUX IIEHHOCTEW, FOTOBHOCTH K OCO3HAHHOMY BBIOOpPY
npouIIs U HalIPaBIEHHOCTH AaJbHEUIIEro 00ydeHHs.



0611[66 YuCJIO 4acoB, OTBCHéHHBIX AJId U3y4CHUA XUMHUHU Ha YPOBHC OCHOBHOTO 06mer0
oOpa3oBanusi, coctaniseT 136 gacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
4acoB (2 yaca B HEJIEIIO).



COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HU YE€IOBEKA. XHMMHUS B CUCTEME HayK. leina u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemectB. [loHsitue o
METO/1aX IMO3HAHUS B XUMHH. YnCThIe BeniecTBa 1 cMecu. CriocoObl pa3ielicHUs cCMecei.

ATOMBI U MOJIEKYJIbl. XHUMHYECKHE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocThie U cnoXKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckass (popmymna. BaleHTHOCTP aTOMOB XHMHYECKUX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCUTENbHASI aTOMHAasi Macca. OTHOCUTEbHAS MOJICKY IS pHAs
Macca. MaccoBas J10Jisi XAMUYECKOTO 3JIEMEHTA B COCTUHEHHH.

KonunuectBo BemectBa. Monb. MonsipHass macca. B3aumoCBsI3b KOJIMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacy€Trl 1o hopMmynaMm XUMHUYECKHUX COSTUHEHUH.

dusndeckue M XUMHUYECKHE SBICHHUS. XUMUYECKas peakius U e MpU3HaKd. 3aKOoH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYeCKre ypaBHeHUs. Kiaccupukanus XMMHUECKUX PEaKIIuil
(coenuHeHws, pa3IoKeHUs, 3aMeIeHs], 0OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYIOM, MpaBmwiaMi palbOThl B JIaOOpaTOpHH M MpUEMaMHu
oOpareHus ¢ J1abopaToOpHBIM OOOpPYIOBAHMEM, M3yUYE€HHWE W ONMHUCaHWE (PU3UIECKUX CBOWMCTB
00pa3IoB HEOPTaHNYECKUX BEIIECTB, HAOMIOAeHUE (PU3NYECKUX (TUIaBICHUE BOCKA, TasTHUE JIb]IA,
pacThpaHue caxapa B CTYNKE, KATIEHUE U KOHJEHCAIUs BOJbI) U XUMHUUYECKUX (FOpEHUE CBEYH,
MIPOKaJUBAaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KHCJIOTOH) SBICHHM, HaOIIOACHNE
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMS] XUMHUYECKHX peakiuil (pas3jiokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCJIOTHI C XJIOPUIOM Oapus, paszyioxkeHue rumpokcuaa meau (1) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >kene3a ¢ pacTBopoM coiau Mmenu (1), m3ydeHme crmocoOoB
paszenieHuss CMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBaHUE, BbINApUBAHUE, AUCTUIUIALUA,
xpomatorpadus, TMpoBeIEHUE OYMUCTKU TMOBAPEHHON COJM, HaONIOJIEHUE U OINHCAaHUE
pE3yNbTaTOB TMPOBEACHHUS OIbITa, HIUIIOCTPUPYIOLIErO 3aKOH COXpPaHEHHs] MAacChl, CO3/JaHUE
Mozenel MOJIeKy (IapoCTEPIKHEBBIX).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — siaeMeHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kuciopoja B npupoje, Gu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHHUs).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TONy4YeHHUS KHCIOpoJga B Jjaboparopud U
npoMelieHHocTH. KpyroBopot kucinopoaa B mpupone. O30H — ajuioTpomHas MoauduKamus
KHCTIOpO/Ia.

TemmoBoit 3¢h(dekT XUMHUECKON peakluH, TEPMOXUMHUYECKUE YPaBHEHHS, SK30- U
SHAOTEPMHUUYECKUE peaKUuH. TOIMIMBO: Yroidb M METaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHE
MApHUKOBOTO P deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bomopon — nsnemeHT M mpocroe BemecTBO. HaxokneHue Boxopoga B MPUPOJE,
(buznuecKkrue U XMMUYECKHE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MmotyueHus. KuciaoTs! u conu.

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

®usnyeckue cBoMcTBa Boabl. Boma kak pactBopurens. PactBopel. HacelieHHblie u
HEHACBIIIEHHbIE PacTBOPBL. PacTBOpuUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BEIIECTBa B
pactBope. Xumudeckue cBoicTBa BoJbl. OcHOBaHMs. Poib pacTBOpoOB B MPUPOJE U B KU3HU



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

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

OcHoBanms. Krnaccudukaruss OCHOBaHWE: WIENMOYM W HEPACTBOPHMBIC OCHOBAHHS.
Homenknarypa ocHoBanmil. ®Pu3MuUecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBAHMM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. @U3NYecKrue U XUMHUYSCKUE
cBoiicTBa kuciot. P aktuBHoctu metamuioB H. H. bekerosa. [losryuenue Kucior.

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

I'eneTnyeckas CBsI3b MEXy KJIaCCAMH HEOPTAaHUYECKUX COSIMHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONpEJIEICHUE COJIepPKaHUs KHCIOpOoia B BO3yXe, MOJIy4YeHHUEe, coOMpaHue,
pacro3HaBaHUE W HM3yYEHHWE CBOMCTB KHUCJIOPOJa, HAOIIOJEHUE B3aWMOJICHCTBUSI BEIIECTB C
KHCJIOPOJIOM M YCJIOBHS BO3HMKHOBEHHUS W TPEKpaIleHus ropeHus (mokapa), 03HAKOMJICHHE C
oOpasraMu OKCHJIOB W OIMCAHWE WX CBOWMCTB, MOJy4eHHE, cOoOWpaHue, pacro3HaBaHHE U
H3yYeHHe CBOWCTB BOJOpoaa (TopeHwe), B3amMojeiicTBue Bogopoga ¢ okcugom wmean (I1)
(BO3MOXHO HCIOJIb30BAaHUE BHUIEOMATEPHANIOB), HAOMIOIEHHE 00pa3IOB BEIIECTB KOJUYECTBOM
1 Mousb, UccneqoBaHUE OCOOEHHOCTEH PACTBOPEHUsS BEIIECTB C Pa3IMIHOM PacCTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MAacCOBOM JOJEHd pacTBOPEHHOTO BEUIECTBA,
B3aMMOJICHICTBUE BOJABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEPHUAJIOB), MCCIIEOBaHHE OOpa3l[0B HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNe M3MEHEHMsI OKPACKM WHIMKATOPOB B pacTBOpax KHUCIOT U ILeJIoYell, u3yuyeHue
B3auMojeiicTBus okcuma meau (ll) ¢ pacTBopoMm cepHOM KHCIOTHI, KHUCIOT C MeETajUlaMH,
peakuuii HeWTpaau3aluM, IOJYyYeHHE HEpPaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE 3KCIIEPUMEHTAIBHBIX 3a/1a4 10 Teme «BaxHeitmue
KJIACChl HEOPraHUYECKUX COCTUHEHUID.

Ilepuonuveckuii 3akoH u Ilepnoanyeckasi cucrema xummu4yeckux jiementos /. HU.
MenpgesieeBa. Ctpoenne aToMOB. XMMH4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie MOMBITKM KJIACCU(UKALUKA XUMUYECKHX dyieMeHTOB. lloHaTtne o rpynmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIEC U IIETOYHO3EMENIbHBIE METAJUIbI, TAIOTeHbl, HHEPTHBIE T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U THIPOKCUJIBL.

Ilepuomnueckuit 3akoH. llepuomnueckass cucremMa xumuueckux osnemeHtoB [ U.
MenneneeBa. KopoTkomepuonnas u anuHHonepuonHas ¢opmel [lepuogudeckoid CUCTEMBI
xumuyeckux snemeHToB JI. WM. MengeneeBa. llepuonbr m rpynmnbel. Dusznueckuii cMmbICi
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenune artomoB. CoctraB aroMHbix saep. W3otombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUYECKUX dNIeMeHTOB [leproaudeckoii CUCTEMbI
J. W. MenneneeBa. XapaKTepUCTUKAa XUMHUUYECKOTO 3JEMEHTa IO €ro IOJIOKEHUI0 B
ITepunoaunueckoii cucreme . . Menzeneesa.

3aKOHOMEPHOCTU U3MEHEHUS paauyca aTOMOB XUMUUYECKHUX JIEMEHTOB, METAITTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIaM U MEePUOAAM.



3nauenue Ilepuonnueckoro 3akona u Ileproanyeckoit CUCTEMbI XUMUUECKUX 3JIEMEHTOB
JUIsl pa3BUTHA HayKku U npaktuku. J[. M. MenneneeB — yd€HbIN U IpaKJaHUH.

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

Crenenp  okucieHus. OKHUCIUTEIBHO--BOCCTAHOBUTENbHBIE — peakiuu. [Iporecchb
OKHUCIICHUS U BOCCTAaHOBJICHUS. OKUCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEIICCTB METAUIOB M HEMETaIOB, B3aUMOJICHCTBUE THIPOKCHIA
[IMHKA C PAcTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIIMi (TOpeHre, peakiiuy pa3ioKeHHsI, COSTUHEHU).

Meostcnpeomemmnuoie ceasu

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

OO0mue ecTecTBEHHO--HAyYHbIE TOHSTHS: HAY4YHBIM (DaKkT, THUNOTE3a, TEOpHs, 3aKOH,
aHalnW3,  CHHTE3,  Kiaccuukanus,  MEePUOJUIHOCTh,  HAOTIOJEHUE,  DKCIEPUMEHT,
MOJISTUPOBAHNE, U3MEPEHNE, MOJICIIb, SIBIICHHE.

dusmka: Marepus, arToMm, DOJEKTPOH, TNPOTOH, HEUTPOH, HOH, HYKIHUJI, W30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJa, JJICKTPUYECKUN 3apsij, BEIIEeCTBO, TeJ0, 00BEM, arperaTHoOe
COCTOSIHME BEIIECTBa, a3, (U3WYECKHE BEIMYHMHBI, CIMHUIBI W3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIIE.

buonorus: ¢potocunres, npixanue, ouocdepa.

l'eorpadusa: armocdepa, rumpochepa, MuUHEpalbl, TOPHBIC TOPOABI, IOJIC3HBIC
HCKOIaeMbI€, TOILIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasi peaKIusi

Ilepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHUeckux d3yemeHtoB [l .
MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTHM B HW3MEHEHHH CBONCTB XHUMHYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOJOB, Kalus, 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 BELIECTBA OT THUIA KPHUCTAIUIMYECKOM PEIIETKH W BHUAA XUMHUYECKOM
CBSI3H.

Knaccudukanuss v HOMEHKIATypa HEOPraHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KJaccaM HEOPraHMYECKUX COCIMHEHUH, TeHeTHYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukaius XMMHUYECKUX PEakIUil MO pa3IMYHBIM MPU3HAKAM (110 YHCIY U COCTaBy
YYaCTBYIOIIMX B PEaKIUU BEIIECTB, MO TEmIoBOMY 3(hdexTy, mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XUMUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTaau3aropa). DK30- U
SHIOTEPMHUUYECKHUE PEAKIINU, TEPMOXUMUYECKNE YPABHEHUSI.

[Tonsitne o ckopoctu xumuueckoil peakuuu. [loHarre 06 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOTreHHBIX M TeTeporeHHbIX peakuusax. [lonarue o
karanuze. [loHsATHe O XuMHUeCKOM paBHOBecHHM. @DakKTOpbl, BIMSIONIME HAa CKOPOCTh
XUMHUYECKON PEaKUU U MOJI0KEHUE XUMHUECKOTO PaBHOBECHSL.



OKHCANTENBHO-BOCCTAHOBUTEBHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKUCIMTEIBHO-
BOCCTaHOBUTEIbHON peakunu. CoCTaBiI€HHE YPAaBHEHHM OKHCIHUTEIbHO--BOCCTAHOBUTEIIBHBIX
peaKiuii ¢ UCIOJIb30BAaHHUEM METOA IEKTPOHHOTo OanaHca.

Teopust 3MEKTPOIUTUUECKON NUCCOLMALNU. DJNEKTPOJIMTHI U HEIEKTPOJIUThl. KaTHOHBI,
aHUOHBI. MeXaHHM3M JHCCOIMALIMM BEUIECTB C pPa3jIMYHbIMM BHJIAMU XUMUYECKOM CBS3H.
Crenenp auccouuanyy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakuuu moHHOro oO6MeHa. YciaoBHs MPOTEKaHUs pEeaKkLUUid MOHHOTO OOMEHA, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHUS peakiuil. CBOMCTBa KUCIIOT, OCHOBAaHUI M COJIEl B CBETe
MIPEJICTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakUuud Ha HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuil IKcnepumenm:

03HAaKOMJIEHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYEeCKUX BELIECTB —
METaJJIOB M HEMeTauloB (TpaduTa M ainMasa), CIOXKHBIX BELIECTB (XJIOpUAAa HaTpHs),
HCCIIEIOBAaHUE 3aBHUCHUMOCTH CKOPOCTH XHMMUYECKON peakIUu OT BO3JEHCTBHS pa3iIUYHBIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, IMpoLEcca AUCCOLUALMU
KHUCJIOT, IIejo4Yed M coJjiel (BO3MOXHO HCIOJIb30BaHUE BUJEO MAaTEpUajoB), MPOBEACHUE
OTIBITOB, WJITIOCTPUPYIOUIUX MpPU3HAKU MPOTEKAHUS peaklMii MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJlka, BblJelIeHWe Tra3a, oOpa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (FOpeHHe, peaklUuu pa3ioXKeHHUs, COCAUHEHMUS),
pacrno3HaBaHHe HEOPraHMYECKUX BELIECTB C IMOMOIIBIO KAaYECTBEHHBIX PEAKIMil Ha HOHBI,
pelIeHre SKCIEpUMEHTaIbHbIX 3a/1a4.

HemeraJuibl M MX COeIUHEHHA

OOmiast xapakTepucThka ranoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pPHbIE
crerneHd okucieHuss. CTpoeHue M (PU3NYECKHE CBONCTBA IMPOCTBHIX BELIECTB — TaJOTE€HOB.
XHWMHUYECKHE CBOMCTBA Ha MpuUMeEpe XJopa (B3aMMOJCHCTBHE C MeETaJJIaMH, HEMETaJUIaMU,
menouamu).  XsopoBojopond. ComsHas KHUCIOTa, XHUMHUYECKHE CBOMCTBA, IOJyYCHHE,
npuMeHeHue. JleicTBre XJ1opa ¥ XJI0pOBOJOPOIa HAa OPraHU3M 4YeIoBeKa. BaxkHenmue Xiaopuisl
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. AJUIOTPOIHbIE MOJUGUKALMKA KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
ceppl. CepoBoJOpoJ, CTpoeHue, (U3NYEeCKHe M XUMHUYecKue cBoilcTBa. OKCHIBl cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOWMCTBA
(obmme kak MpeacTaBUTENs Kiacca KUCIOT M crneuuduyeckue). XUMHYECKHE pEaKIHH,
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 Ipupoae. XHMHYECKOE 3arps3HEHUE OKPYKAIOLEH Cpenbl
COEJIMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arps3HEHUE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmas xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapaKkTepHble CTENEeHM OKHCICHHSA. A30T, pacopocTpaHeHHWe B Mpupoie, (QHU3HUECKHe MU
XUMUYeckue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero GU3NUYECKUe U XUMUUECKUE
CBOICTBA, MoyyueHue U npuMenenue. Conu aMMOHUS, UX (U3NYECKUE U XUMUYECKHE CBOMCTBRA,
npuMeHeHne. KauecTBeHHas peakuys Ha MOHBI aMMOHUS. A30THas KHUCIOTa, €€ MOJIydyeHUE,
¢u3nyeckue M XMMUYECKHE CBOMCTBAa (0OLIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneunpuyeckue). Vcnonap3oBaHne HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX



ynoopeHuii. XuMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpebl COSAMHCHUSIMH a30Ta (KHUCIOTHBIE
JOX/IW, 3arps3HEHHE BO3JyXa, MOYBBI M BOJOEMOB). Docdop, ammoTpomHble MOIU(PHUKALINAN
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,
XapaKkTepHbIE CTENECHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOIU(HUKAIINN, PACTIPOCTPaHEHHE B
npupoje, GU3MUecKue U XUMUYecKrue cBoiicTBa. Ayncopbuus. KpyroBopoT yriepoaa B mpupoe.
Oxcunel yriaepona, ux GU3NIECKUe U XUMHYECKHE CBOICTBA, JICHCTBHE Ha JKUBBIE OPTaHU3MBI,
MOJIyYeHHE U NPUMEHEHHE. DKOJOrMYeCKue MpoOiieMbl, CBs3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUI0TEe3a I100aJbHOrO0 MOTEIUIEHHs KIIMMaTa, MapHUKOBBIM 3¢ddexr. YronpHas kuciora u eé
coiiu, UX (pu3MUeckue M XUMUYECKHE CBOICTBa, MoilydeHHe U NpuMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-woHbl. Mcnonp3oBanue  kapOoOHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIJIEHHOCTH U CEJILCKOM XO035HCTBE.

[lepBoHauanbHble TOHATUS 00 OPraHWYECKUX BELIECTBAX KaK O COECIUHEHMSX yIiepoja
(MeraH, 9TaH, OJTWUJIEH, alleTUJIEH, 3TaHOJ, TJHUIEpPUH, YyKCycHas kucnoTa). I[Ipupoanbie
WCTOYHUKU YTJIE€BOAOPOJOB (Yrojib, MPHUPOJAHBIM Ta3, HEPTh), MPOAYKTHl HX MepepadOTKH
(6eH3uH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH. [[oHATHE O OMOJOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX pOJIM B KU3HU ueloBeka. MarepualbHOE €TUHCTBO
OpraHMYECKUX U HEOPTraHUYECKUX COCIUHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMICTBa, MOJy4YeHHE U MPUMEHEHHUE.
Coemunenus kpemHusi B mpupone. OOmue mnpexacrabienus o6 oxcume kpemuus (1V) wu
KpeMHHEBOU kucaote. CHIIMKAThI, X UCIIOJIB30BAaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHelue
CTPOMTENIbHBIE MaTepHallbl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiemsl
0€30MacHOTO UCMOJIb30BAaHUS CTPOUTEIBHBIX MATEPHATIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuil IKcnepumenm:

M3y4yeHue oO0pas3l[0B HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJITHON KHCIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HAOIIOJCHHE MPU3HAKOB MX MPOTEKAHMS, OIBITHI,
oTpaxaromue (U3NYEeCKue M XMMHUYECKHE CBOICTBA rajlOr€HOB U MX COEAUHEHHH (BO3MOKHO
UCIIOJIb30BAHME BHUICOMATEPHANIOB), O3HAKOMJIEHHE C OOpa3lamu XJIOPHAOB (TajloreHHJIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BHUJIEOMATEpUANIOB), HAONMIOJEHHE Ipolecca OOYIrJMBaHMA  caxapa I1OoJA  JIeHCTBHUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, M3yUeHHE XUMUYECKHX CBOWCTB pa30aBiIeHHON cepHOU
KHUCTIOTHI, TIPOBEJICHHE KAa4eCTBEHHOU peakuuu Ha cynb(arT-uoH W HaONIIoeHuE IMpH3HaKa eé
MPOTEKAaHUs, O3HAKOMJICHHE C (PU3UYECKHMMH CBOWCTBaMHU a30Ta, docdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIB30BaHKE BHAEOMATEPUANIOB), 00pa3iaMu a30THBHIX U (pochopHBIX yrnoOpeHuil,
MoJIyueHue, coOMpaHue, pacrno3HaBaHUE M U3YYEHHE CBONCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUA U ¢ocdar-uOH M H3YYEHHE MPHU3HAKOB UX
MIPOTEKaHMsI, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW A30THOM KHCIOTHI C MEAbI0 (BO3MOXHO
UCTOJb30BAHUE BUAEOMATEPUATIOB), M3y4€HHE MOJIENIel KPHCTAIIIMYECKUX PELIETOK aiMasa,
rpaputa, QyiepeHa, O3HAKOMJIEHHE C HPOLECCOM aJCcOpOIMM PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM M YCTPOICTBOM MpPOTHBOras3a, MOJydeHUe, COOMpaHue, paclo3HaBaHue
U U3y4eHHE CBOMCTB YIJIEKHCIIOTO ra3a, MpoBeJIeHHE KayeCTBEHHBIX peaklMid Ha KapOoHAT U
CHJIMKAT-MOHBl M M3y4YeHHWE INPU3HAKOB UX IMPOTEKaHMs, O3HAKOMJIEHHE C TMPOJyKIUeH
CHJIMKQTHOM HPOMBIIIJICHHOCTH, PEIIeHUE 3KCIIEPUMEHTAIbHBIX 3a/1au 1o Teme «Bakueiimue
HEMETaJUIbl U UX COCTUHEHUSD.



MeTaJuibl M X COEIMHEHUS

OOmiasi xapakTepuCTUKa XHMHUYECKUX DSJIEMEHTOB — META/UIOB Ha OCHOBAaHWHM WX
noJioxkeHnud B [lepuoanueckoi cucreMe xumuueckux aiemeHToB . . MenzeneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeramiMueckas CBS3b M METAJUIMYECKas KpUCTAJUIMYECKas
peméTka. DJEKTPOXUMHUYECKUN psll HaNpsHKeHUN MeTauioB. (DU3MYECKHe U XUMUYECKUE
cBoiicTBa MeTauioB. OOIMe crnocoObl MojiydeHusi MeTayuioB. [loHsATHE O KOPPO3UU METAILIOB,
OCHOBHBIE CTIOCOOBI 3aIUTHI UX OT KOppo3uu. CiuiaBsl (CTaslb, Yyr'yH, TIOPATIOMUHIHN, OpOH3a) 1
WX MPUMEHEHUE B OBITY M POMBIIILICHHOCTH.

[[lesrounble MeTasuIbL: TIOJI0KEeHUE B [leproinueckoi cucTeEME XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHUE B npupoje. OU3NUecKue U XUMUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI HATpUsl U Kanus. [IpuMmeneHmne
IIEJTOYHBIX METAJUIOB U UX COCTUHECHHIA.

[[leroyHO3EMENBHBIE METAIBI MAarHUM W KalblUMil: moJioxkeHue B [lepuoanyeckoit
cucremMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaxOXKJICHHUE B
npupoae. Ou3znyeckue U XMMUYECKHE CBOMCTBA MarHusl U KaJblusa. BakHeillue coenrHeHus
Kanpus (OKCH]I, TUIPOKCU, coitn). 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. AM(OTEpPHBIE CBOMCTBA OKCHA M TUIPOKCH/IA ATFOMUHHMSL.

Kenezo: mnonoxenue B Ilepuoanueckort cucrteme xumuyeckux isnementoB [l .
MenpeneeBa, CTpOCHHE aToOMa, HaxoXKJeHue B mpupoje. dusnyueckne n XMUMUUECKHE CBOMCTBA
xkene3a. Okcuabl, ruapokcuasl U conu xene3a (I1) m sxemesa (11l), ux cocras, cBolicTBa u
MOJTy4YEeHHE.

Xumuueckuil IKCnepumenm:

O3HaKOMJICHHE C O00pa3llaMl METa/lIoB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMHU,
U3Y4YE€HHUE pe3yJIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO HMCIIOJb30BaHHE BHUAECOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJCHCTBYS OKCHAA KalbIMs U HATPUS C BOJIOH (BO3MOXHO HCIIOJIb30BAHUE
BUJICOMATEPUANIOB), HCCJIEOBAHHE CBOMCTB KECTKOW BOJBI, MpOIlEccCa TOPEHUS JKele3a B
KUcIopoae  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEpPHUANOB), TMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, alFOMUHUS, LUWHKA, *kene3a (I1) u xenesza
(1), memu (11), HabaromeHne W OMKCAHUE MPOLIECCOB OKPALIMBAHUS IITAMEHH MOHAMH HATPHS,
Kalusl U Kanblusl (BO3MOXHO HCIOJIb30BaHUE BUAEOMATEPUAJIOB), UCCIeI0OBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCUJIA aJTIOMHHUS U THIPOKCUA LIMHKA, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3aJa4 110
TeMme «BaxkHeilllne MeTallibl U UX COCIUHEHUSD.

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.

XUMUYECKOe 3arpsi3HEHHE OKPYKaIoIel cpefbl (MpeAenbHas TOMyCTUMAash KOHIIEHTPAIIHsI
BemecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THIECKUX PoOIeM.

Xumuueckuii IKcnepumenm:

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

Mescnpeomemmuoie céazu

Peanuzaiust MexnpeaAMETHBIX CBA3€H MPU U3YUYEHHH XUMHH B 9 Kiacce OCyIEeCTBIISIETCS
yepe3 HCIOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHATUN, TaK U TOHSTHH,
SIBJISIFOLLIMXCSI CACTEMHBIMH JJIs1 OTACJIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.



OOme ecTecTBEHHO-HAYYHbIE IOHSTHS: HAYYHbIH (aKkT, THIIOTE3a, 3aKOH, TEOPHS,
aHanM3, CHHTE3,  Kilaccu(uKamus,  MEepHOJAUYHOCTb,  HAONMIOACHUE,  DKCIIEPUMEHT,
MO/ICTTUPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBICHUE, TAPHUKOBBIN 3(h(HEKT, TEXHOIOTHS, MaTepPHUAIbI.

@dwusmuka: Marepus, aToM, O3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUA, H30TOIIBL,
pPaaMOaKTUBHOCTb, MOJIEKYNA, OJJEKTPUUYECKUH 3apsl, IPOBOJHHUKH, IOJIYIIPOBOJHUKH,
IMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHME BEIIECTBa, TI'as,
pacTBOp, pPacTBOPHUMOCTb, KpUCTAJUIMYECKas pEHIETKA, CIUIaBbl, (U3WYECKHE BEIWYHHBL,
€IMHULIBI U3MEPEHUSI, KOCMUYECKOE IIPOCTPAHCTBO, MJIaHEThI, 3BE3/1bl, CoHIIE.

Bbuonorus: ¢otocunTes, npixanue, O6wocdepa, 3KOCHUCTEMa, MHUHEpaJIbHBIE YI0OpEHUs,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, IUTATEJIbHbIE BEILIECTBA.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOpPHbIE TIOPOJBI, TOJE3HbBIE
HCKOIIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IMPOrPAaMMbl OCHOBHOTO 00IIero o0Opa3oBaHuUs
JOCTHUTAIOTCS B X0/i¢ 0O0YUCHHSI XMMUHU B €IMHCTBE Y4COHON U BOCIUTATEIIHHOM JICSITEILHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHHCKUMH  COLMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH [[CHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBHJIAMU M HOPMaMH TOBEICHHS H
CIIOCOOCTBYIOT IIPOLIECCaM CaAMOTIO3HAHUS, CAMOPA3BUTHSI ¥ COLMAIN3AINY 00yJaronixcs.

JIMYHOCTHBIC pE3yNIbTaThl OTPAKAKOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMO} MO3WTHUBHBIX IIEHHOCTHBIX OPUCHTAIIMH M PACIIMPEHHE OMbITA JCATCIHHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS] K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHHs] XMMHUYECKOW HAayKH B JKM3HHM COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJAJeTh JIOCTOBEPHOW MH(OpMANUEH O MEePEeIOBbIX MOCTHKCHUSAX M OTKPBITHSIX
MHUPOBOI M OTEYECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHHAX 00 ycTpoiicTBe
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJCTABICHHUS O COIMANBHBIX HOPMax M TpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHHA B
KOJUIGKTUBE,  KOMMYHHMKATHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIC3HOM,
y4eOHO-HCCIIeIOBATENILCKOM, TBOPYECKOW W JPYrHX BHIAX JEATEIBHOCTH, TOTOBHOCTH K
Pa3HO00pPa3HON COBMECTHOM NEATEIPHOCTH MPH BHINOJHEHHN Y4eOHBIX, TO3HABATEIBHbIX 3324,
BBITIOJTHCHUM XUMHYECKHX O3KCIIEPUMEHTOB, CO3JaHMU Y4YEOHBIX IPOCKTOB, CTPEMIICHHUS K
B3aMOIIOHUMAaHHIO ¥ B3aHMMOIIOMOIIM B MpOLEcCe ITOH y4eOHOH AesTeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEJCHHE M IOCTYIIKA CBOHMX TOBAapHIICH C IO3WIUH HPABCTBEHHBIX WU
HPaBOBBIX HOPM C Y4ETOM OCO3HAHUS MOCIIEICTBHII IOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XMMHYECKOW  peakiuy,
COOTBETCTBYIOIINE COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIIIOIIUE OCHOBY IS
NOHMMAHUSl  CYIIHOCTH HAay4YHOH  KapTHHBI ~MHpa, MPEICTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHsI MPUPOJBI, B3AUMOCBS3SX YEJOBEKa C MPUPOIHOI cperoil, o poiu
XUMHH B IO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPABICHHbIC HA IIOJyYCHHE HOBBIX 3HAHUI 10 XHUMHH,
HEOOXOMMMbIe Ul OOBSCHEHHs HAOII0JAeMbIX MPOLIECCOB U SIBJICHUIA, [MO3HABATEIBHOIA,
UH()OPMALIMOHHON M YUTATENBCKOIN KYIbTYphI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIIBHON pabOThI
C Y4eOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEPATYpOU, MOCTYIHBIMH TEXHUYECKHMHU CPEICTBAMHU
UH()OPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpeC K OOy4YEeHHUIO M TO3HAHHMIO, JIF0O03HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K
caM000pa30BaHMIO, MMPOSKTHOW M UCCIENOBATENbCKOM JEATENPHOCTH, K OCO3HAaHHOMY BBIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JaJbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHHE IIGHHOCTH JKM3HHM, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 370POBBIO,
YCTAaHOBKM Ha 3/I0POBBIH 00pa3 >KWU3HH, OCO3HAHUE IIOCIEICTBUHA W HENPHATHE BPEIHBIX
NPUBBIYEK (YIIOTPEOICHUS aJKOTOJIs, HAPKOTUKOB, KYPEHHsI), HEOOXOIMMOCTH COOIIOACHHS



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

5) Tpy10BOT0 BOCIIUTAHUSI:

HMHTEPEC K MPAKTUIECKOMY U3YUEHUIO MPOPECCH U TPyAa pa3IMIHOrO pOja, YBAXKCHHE K
Tpylly W pe3yjbTaraM TPYJOBOH JEATEILHOCTH, B TOM YHCIE€ HA OCHOBE IPUMEHEHHUS
MpeAMETHBIX 3HAHUW TI0O XWMHH, OCO3HAHHBI BBHIOOP WHAMBUIYATbHONW TPACKTOPUU
MPOJOJDKEHHUST 00pa3oBaHUsl € y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHOW Mpo(hecCHOHATBHONW JEeSTEeIbHOCTH U
pa3BUTHUS HEOOXOAUMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHCS B MTPOPECCHOHAIBHON CPEJIE;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

AKOJIOTUYECKH 11eJ1IecO00pa3Hoe OTHOIIEHUE K MPUPOJC KaK MCTOYHHKY KU3HHU Ha 3eMIle,
OCHOBE €€ CYIIECTBOBaHMs, MOHMMaHUE IIEHHOCTH 3J0POBOro U 0e30macHoro oodpasa *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3MUYECKOMY M TICUXHYECKOMY 3/I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHUs MPaBUJl OE30MaCHOTO MOBEACHUS IPU paboTe ¢ BEIIeCTBAMHU,
a TaK)Ke B CUTYAIIMX, YTPOXKAIOIINX 3JOPOBBIO U JKU3HU JTIOJCH;

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

METANPEAMETHBIE PE3YJIbTATBI

B cocrtaBe MmeranpeaMETHBIX Ppe3ylbTaTOB BBIACISAIOT 3HAYMMbIE A (OPMUPOBAHUA
MHPOBO33pEHHUs OOlIeHAY4YHbIE MOHATUSA (3aKOH, TEOpHUs, MPUHIUI, TUNore3a, (akT, cUCTeMa,
MPOLIECC, PKCIEPUMEHT U JPYyroe.), KOTOpPbI€ HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI U3 ATUX IPeaMeTOB GOPMUPOBATEH MPEJICTABICHUE O
LIEJIOCTHOM HAay4yHOM KapTWHE MHpa, U YHHBEpcajbHble yueOHble NEHCTBUsS (IIO3HABAaTENbHBIE,
KOMMYHHUKATHBHBIC, PEryJISTUBHBIC), KOTOpbIE OOECHeunBalOT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIIbHOMY ITUIAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU eI TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble JJornueckue neiicTBusA:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMI:
pacKpbIBaTh CMBICT XMMHYECKUX TMOHATHH  (BBIAEISATH HUX XapaKTEepHbIE IMPU3HAKH,
yCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHATUSMH), UCIIONB30BATh MOHATHUS AJS OOBSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUI, BBIOMPATH OCHOBAHUS M KPUTEpUU s KilaccupUKauu
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKLIMi, yCTaHABIMBATh IPUUMHHO-CIICICTBEHHbIE CBS3U
MeXay 0OBEKTaMU U3YyYEHUs, CTPOUTH JIOTHUECKUE pacCyXIeHUs! (MHAYKTUBHBIE, 1eIyKTUBHbIEC,
10 aHAJIOTUH), JIENIaTh BBIBOJIBI U 3aKIIIOUCHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (MPEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MPEoOpPa3oBBIBATH HIMPOKO
MpUMEHsIeMbIe B XUMHH MOJIeJIbHbIC MPEACTaBICHUS — 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 H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHYECKUX DPEAKIHi, BBISBIATH OOIIHME 3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBSI3H U
MPOTUBOPEUUS B U3y4aEMbIX MIPOLECCAX U SABJICHUSIX.

ba3zoBble uccienoBarebCKue 1eHCTBUA:



YMEHHUE HCIOJb30BaTh MOCTABJICHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTAa MO3HAHUS, a
TaKke B KadecTBE OCHOBBI Ui (OPMHPOBAHHUS TUIIOTE3Bl 10 TPOBEPKE MPABHIBLHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHue OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TPOBEICHHUIO YUYCHHUECKUX
HKCTIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJIOM TPOIIECCca, CaMOCTOSITEIbHO POTHO3UPOBATH €ro
pe3yabTar, (GopMyIHpOBaTh OOOOUICHHS M BBIBOJBI IO PE3yJbTaTaM IPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

yMeHHUE BbIOMPATh, aHAM3UPOBATh U HHTEPIIPETUPOBATh HH(DOPMAIHIO PAa3TUYHBIX BUIOB
1 (GOpM MpeCTaBICHHS, TOTYIaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYIISIpHAst IUTepaTypa
XAMUYECKOTO COJIEp)KaHUs, CIPAaBOYHbIE TMOcoOus, pecypcsl HWHTepHeTa), KpPUTHYECKH
OIICHUBATh MMPOTHBOPEUNBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSTh PAa3JIMYHbIE METOJIBI M 3aIPOCHI TIPU TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOUMBIX JUIS BHITIOJTHEHHS y4eOHBIX M MO3HABATEIBHBIX 33134
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B O0JACTH WCIIOJIB30BaHUS HH(POPMAIIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYITbTYPO aKTUBHOTO HCIIOJIB30BAHHS PA3TUIHBIX
MTOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMANBHYIO (QOpMY MPEICTaBICHHS
nHGOpPMAIMYA W WILTIOCTPUPOBATH pENIaeMbIe 3314 HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHE HCIOJb30BaTh W aHAIM3UPOBATH B Ipollecce ydeOHOW W WMCCIeNoBaTeIbCKOU
JESTeTbHOCTH WH(OPMAIIHIO O BIHUSHUH MPOMBIIIUIEHHOCTH, CETTLCKOTO X03S1CTBA M TPAHCIIOPTA
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHUSI 3aJlaBaTh BOMPOCHl (B XOJe auaiora W (WIM) JTUCKYCCHH) II0 CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIHUPOBATH CBOM NPEIOKEHUS OTHOCUTEIBHO BBINOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUS TIPEICTABISATh MOJyYEeHHbIEC PE3yIbTaThl TO3HABATEIBHOMN AEATEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh IPE3CHTAlUI0 PE3YJAbTAaTOB BBINOJHEHUS XUMHYECKOTO
JKCIepUMeHTa (J1abopaTOPHOTO OIMBITA, JIAOOPATOPHOM pPAOOTHI MO MCCIEIOBAHUIO CBOMCTB
BEIIIECTB, Y4€OHOTO MMPOCKTA);

YMEHHsI y4eOHOT0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATENIbHOM U
HCCIIEIOBATENIbCKON JEATEIbHOCTH IPU PELIEHHMH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE y4éTa
oOLIMX HMHTEPECOB W COTJIACOBaHMUS MO3UIMK (0O0CyXkAeHHS, OOMEH MHEHHSIMH, «MO3TOBBIC
HITYPMBI», KOOPJUHALIMS COBMECTHBIX JACHCTBHI, ONpeAeNeHue KPUTEPHUEB M0 OIICHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepPCAJIbHbIE y4eOHbIe 1eiicCTBHUS:

YMEHHE CaMOCTOSITENIFHO ONPENENATh IeNu AeSTeIbHOCTH, IUIAaHUPOBATh, OCYIIECTBIATD,
KOHTPOJUPOBaTh U MpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HauOosiee HPQPEeKTUBHbIE CIOCOOBI pelleHHs YUeOHbIX M [O3HaBaTEIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABIISITh WM KOPPEKTUPOBATH MPEIIOKEHHBIA alTOPUTM JEHCTBUI MpHU
BBIMIOJIHEHUH 33JaHUN ¢ y4€TOM TOJyYeHHs HOBBIX 3HaHMH 00 H3y4aeMbIX OOBEKTaX —
BEIIECTBAX U PEAKLUAX, OIIEHUBATh COOTBETCTBHE MOJYYEHHOTO pe3yibTaTa 3asBJICHHON LienH,
YMEHHUE HUCI0JIb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, IIPeAIaraéMble B YCIOBUH 3aJaHUH.

MHNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yAbTaTOB IO OCBOEHHIO OO0S3aTENIHOIO COJIEpXKaHMUA,
YCTaHOBJICHHOTO JaHHOM (enepanbHON pabouell MporpamMmol, BBIJIENSIOT: OCBOCHHBIE



oOy4aromuMHUCsT Hay4YHble 3HAaHUS, YMEHUS W CIOCOOBI JeicTBUi, cneuuduyeckue IS
npeaMeTHON o0macTi «XUMUS», BHIBI JEATEIBHOCTH MO TOJYYEHHIO HOBOTO 3HAHHS, €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(HOPMUPOBAHHOCTDH y O0yUAIOIINXCS YMEHU:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSATHUN: aTOM, MOJICKYJA, XUMHUYECKHUI
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAs U
HEOJHOPOHAs), BAJICHTHOCTb, OTHOCHTEIIbHAs aTOMHAas M MOJIEKYJIsipHas Macca,
KOJIMYECTBO BEINIECTBA, MOJIb, MOJISIpHAsE Macca, MaccoBas JOJS XUMHUYECKOTO
JJIeMEHTa B COCJAMHEHUH, MOJISIPHBIH OO0BEM, OKCHI, KHCIIOTa, OCHOBAHHUE, COJIb,
AIEKTPOOTPHUIIATEHHOCTD, CTETIEHh OKUCIICHHS], XUMUYECKast pEaKIus, KJIacCupUKaIus
peaKIyii: peakiuy COSANHEHUS, PEAKIIUK PA3JI0KEHUs, PEaKIIUU 3aMEIICHUS, PEaKIIuu
0o0MeHa, K30- U IHJIOTEPMHUYECKUE PEAKIINH, TEIIIOBON 2PPEKT peakiuu, sapo aToma,
AJIEKTPOHHBIM CJIOM aToMa, aToMHas OpOWTa b, paguyCc aroMa, XUMHUYECKas CBS3b,
MOJISIPHAsl M HEMOJIApHAsh KOBAJICHTHAsl CBsI3b, MOHHASI CBSI3b, MOH, KaTHOH, aHUOH,
pacTBOp, MaccoBasi J10JIs BelecTBa (IIPOIIEHTHAsI KOHIIEHTPAIIHs) 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;

OTIpeNeTIsATh BaJECHTHOCTh AaTOMOB JJIEMEHTOB B OMHAPHBIX COCIMHEHHUSX, CTEIICHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPHUHAJIEKHOCTh BELIECTB K
OTpeNieNIEHHOMY KJIacCy COeAMHEHUH 1o QopmynaM, BHJ XUMHUYECKOW CBS3U
(KoBajieHTHasl U HIOHHAs) B HEOPraHUYECKUX COCTUHEHUSIX;

packpsiBaTh cMmbich Ilepuogmyeckoro 3akona J[. M. MenneneeBa: 1€eMOHCTpUpPOBATH
IMOHUMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HUX
nonoxenus B Ilepmoanueckoil cuCTeME, 3aKOHOB COXPAaHEHUS MAacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHHUs, 3aKOHAa ABOTraapo;
ONHCHIBaTh M XapaKTepuzoBaTh TabmuuHyo ¢opmy Ilepuoanueckoit cuUCTEMbI
XMMHUYECKUX DJIEMEHTOB: DPa3MyaTh MOHATUS «IJaBHas moarpymnmna (A-rpymma)y u
«moboynass mnoxarpynna (b-rpymma)», maneie U GOJbIIME MEPUOMAbI, COOTHOCUTH
o0o3HavYeHusl, KOTOpble UMeroTcs B Tabnuue «llepuoauueckas cucremMa XUMUYECKHX
anemenToB J[. . MennaeneeBa» ¢ YUCIOBBIMH XapakTEPUCTUKAMH CTPOEHUSI aTOMOB
XMMHUYECKUX DJEMEHTOB (COcTaB W 3apsia sapa, o0llee YHuciIO JIIEKTPOHOB U
pacnpeseneHue ux mo EKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATH XUMHUYECKHUE JIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMUUYECKHE
peakiuu (IO YKUCIYy U COCTaBY yYAacCTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEIMIOBOMY
sbdexry);

XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA BELIECTB Pa3IMUHBIX
KJIacCOB, TMOATBEpXKJas  ONHUCAHME MpUMEpaMU  MOJIEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa,
BO3MOKHOCTHU ITPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBUSX;
BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO AIIEMEHTa 1Mo (popmylie COeTUHEHHsI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKOHN PEeaKIUu;



MPUMEHSATh OCHOBHBIEC OTEPAIlMU MBICIIUTEILHON JEATEIBbHOCTH — aHAJIU3 U CHHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEeMAaTH3AIHI0, KIacCU(UKAIMIO, BBISBICHUE MPUYUHHO-
-CJIEICTBEHHBIX CBSI3€H — JJI1 M3Y4YECHUS CBOWCTB BEIIECTB MU XUMHUYECKHX PEAKLHUM,
€CTECTBEHHO-HAy4YHbIE  METOJAbl  IO3HAHUS  —  HAONIOJEHHE,  U3MEpEHHE,
MOJIEIMPOBAHNUE, SKCIIEPUMEHT (pEaJIbHbII U MBICIICHHBIN);

ClIeZIOBaTh MpPaBHUJAM TIOJIb30BAaHUS XWMHUYECKOH TOCyIod ®  J1abOpaTOpHBIM
o0OpyIOBaHHEM, a TaKKe MpaBWIaM OOpalleHHs C BEUIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSMHU T10 BBITIOJIHEHHIO JJA0OPATOPHBIX XUMHYECKUX OIBITOB IO MOJYyYEHHUIO
U COOMpaHWI0 Ta3000pa3HBIX BEMIECTB (BOJOPOJA W KHCIOPOJA), MPUTOTOBICHHUIO
pacTBOPOB C OMPEAECIEHHON MAacCCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATH
Y TMPOBOJUTH XUMHYECKHE IKCIIEPUMEHTHI 10 PACMO3HABAHHUIO PACTBOPOB IEJOUEH U
KHCJIOT C IOMOIIbIO MHAUKATOPOB (JIakmMyc, peHopTaaenH, METUIOPaHXK U IPyTrue).

K xoniy obydyenust B 9 kjacce mpeIMETHBIC Pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBIC] OCHOBHBIX XMMUYECKHX MOHSATHUN: XMMUYECKHI AJIEMEHT, aToM,
MOJIEKYJa, UOH, KATUOH, aHUOH, MTPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPHUIATENILHOCTh, CTENEHb OKUCIICHUS, XMMHMUYECKas peaklus, XuMUdecKas
CBSI3b, TEIIOBOM 3PQEKT peakiuu, MOJb, MOJSIPHBIM 00BEM, PacTBOP, DIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIUTUYECKAs] [MCCOLMAIMS, PpEeaKUUd HOHHOTO oOOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaThMble W HEOOpaTUMbIE pEaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUH,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOIHUs, aM(pOTEpHOCTh, XUMHYECKas CBA3b
(koBayieHTHAsl, HMOHHAs, METAIMYECKas), KpUCTAUIMYECKas pemiérka, KOppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW peakiuu, MpeleiabHO JOMyCTHMas
koHueHntpamus [1/IK Bemecta;

WJUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHMYECKUX TOHATUH M NPUMEHSTH 3TH
MOHSATHS MPHU ONKUCAHUU BEIIECTB U UX MPEBPALLCHUII;

HCIOJIb30BaTh XMMHMYECKYI0 CHMBOJIUKY JUIsl COCTaBlieHHS (OpMysd BEIIECTB U
YPaBHEHUH XUMUYECKUX PEAKIIHIA;

OTIPEIeNIATh BaJCHTHOCTh M CTENEHb OKHUCJICHHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUSAX PA3JIUYHOTO COCTaBa, IMPHHAJUIKHOCTh BEIIECTB K OINpeAeIEHHOMY
KJIacCy COeAMHEHUU Mo ¢GopMyaaMm, BUJ XUMUYECKON CBsI3U (KOBaJCHTHAas, WOHHAS,
MeTaJ/inyeckasi) B HEOPraHWYECKUX COCAMHEHHUAX, 3apsii HOHAa 1O XHUMHYECKOH
(dbopmyre, xapakTep cpelbl B BOJAHBIX PACTBOpPaX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAITTMYECKON PEeIIETKU KOHKPETHOTO BEIECTBA;

packpsiBath cMbica [lepuogudeckoro 3akona [I. 1. MenzaeneeBa u A€MOHCTPUPOBATH
€ro MOHUMAaHHE: OMUCHIBATh M XapakTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CHCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3iuyaTh MOHATHUSA «IJ1aBHas noarpynma (A-
rpynna)» M «mnobouyHas mnoxarpynmna (b-rpynma)», manble W GonblIMe MEPUOJBI,
COOTHOCUTb 0003Hau€HMs, KOTOpble HUMEIOTCd B IEpHOAMYECKOW Tabiuue, ¢
YHUCIOBBIMH XapaKTEPUCTHUKAMHM CTPOEHHS] aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB U
3aps sijpa, o0Iee Yuciao JMEKTPOHOB U paclpeesieHHe UX M0 AJIEKTPOHHBIM CIIOSM),
OOBSICHATH OOLIMEe 3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB JJIEMEHTOB U HX
COEIMHEHUI B IpEJesIax MaJbIX IEPUOJIOB U TJaBHBIX MOArPYNI C Y4ETOM CTPOEHUS
UX aTOMOB;



KJIaccu(UIMpPOBaTh XUMHUECKUE JIEMEHTHI, HEOPraHMYECKHE BEUIECTBA, XUMUYECKUE
peaknuu (MO0 YHMCIY W COCTaBY YYacCTBYIOUIMX B PEAKIMU BELIECTB, MO TEIJIOBOMY
3P dexTy, M0 U3MEHEHHUIO CTETICHEH OKUCIICHHUS] XUMUYECKHUX JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATH) OOLIME M cHeuu(pUUecKue XUMHUYECKHE CBOWCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, OATBEPIKIasi OMMMCAHUE TIPUMEPAMH MOJIEKYISAPHBIX U
WOHHBIX YPABHCHHI COOTBETCTBYIOIINX XUMUICCKUX PEAKITHIA;

COCTaBJISITh YPABHEHUS JICKTPOJIUTHUYECKON JUCCOLMALIMU KUCIIOT, IIEJI0YEH U COJIEH,
MOJIHBIE ¥ COKpAIIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHHS PEaKIUH,
MOJATBEPXKAAIONINX CYIIECTBOBAHHE TEHETHYECKOW CBS3M MEXAY BEIIECTBAMHU
Pa3IMYHBIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBFHBIX PEAKIUH IOCPEACTBOM
COCTaBJICHUS SJICKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO ¥ MOJIIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJTF0 XMMHUYECKOTO AJIEMEHTa 110 (popMysie COCTMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOANUTH PACYETHI IO YPABHEHUIO XUMUYECKON pEaKIIiH;

coOMoaTh TpaBHWia IOJI30BAHUS XUMHUYECKOW TOCYIOH U J1TabOpaTOpHBIM
0o0OpyJIOBaHHEM, a TaK)Ke IMpaBHUja OOpaIIeHUS C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSMH TIO BBITIOJHEHHIO JTa0OPATOPHBIX XUMHUYECKHX OIBITOB TI0 TTOTY4SHHIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTJIEKHCIIOTO Ta3a);

MIPOBOJUTH PEAKIUH, MOITBEP)KIAIONINE Ka4yeCTBEHHBIN COCTaB Pa3IMYHBIX BEIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XIJIOpUA-, Opomua-, noaua-, kapOoHat-, docdar-,
CWIIMKAT-, cyab(haT-, TUIPOKCHI-UOHBI, KATHOHbI aMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHMUYECKUX BELIECTB;
MPUMEHSITh OCHOBHBIE OTEPALlUU MBICIUTENLHON NEATEIbHOCTH — aHalIU3 M CHHTE3,
CpaBHEHME, 0000IIeHNe, CHCTEeMATU3allUI0, BBISIBICHUE MPUYUHHO-CIIEICTBEHHBIX
CBs3€M — JUI1 M3Y4YEeHHs] CBOMCTB BEIECTB M XUMHMUYECKUX PEaKIUH, €CTECTBEHHO-
HayyHble METOJbl TO3HAaHWA — HaONIOJEeHHWe, 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 OHATHS
XuMmus — BaxkHasi 00J1acTh
11 €CTECTBO3HAHUSA U 5 5 bubnuotexa [JOK
MPaKTHYECKOH JIeSITeTbHOCTH https://m.edsoo.ru/7f41837c
gejoBeKa
19 BemectBa 1 xuMu4eckue 15 1 bu6moreka [IOK
peaknuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tousitue 6 bu6moreka [IOK
00 okcumax https://m.edsoo.ru/7f41837c
99 Bopopoa.Ilonsarue o kucinorax 8 1 bu6mmoreka [IOK
U COJISAX https://m.edsoo.ru/7f41837c
53 Bopna. PactBopsr. [Tonsitre 06 5 1 1 bu6mmoreka [IOK
OCHOBaHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COECTUHEHUI https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Ilepuoanyeckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /I. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIIUN



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

[Tepuonnueckuii 3aKOH U
IIepnoanueckas cucrema

3.1 XUMHYECKUX dnemeHnToB Jl. U. 7 brbmorexa OK
https://m.edsoo.ru/7f41837c
Memnpene-eBa. CTpoeHue
aToma
XuMu4decKas CBS3b.
3.2 OKI/ICJ‘H/Ie":eJ'?BH((:)- ’ 8 brbmiorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBHUTCJIbHBIC PCAKITUN
bu6mmoreka [{OK
Hroro o pasaeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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 )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo H XuMH4yeckmne peakuun
[ToBTOpEHue u yriyoieHne 3HaHUN bubnnorexa [JOK
1.1 5 1
OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XUMHYECKHE PEaKIMU B PaCTBOPax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2. HeMeTa/JILI M X COeANHEHHUS
51 OO6mrast XapaKTepUCTUKAa XUMHUUYECKUX 4 1 bubmuoreka [JOK
' anemeHToB VIIA-rpynmel. IanoreHs https://m.edsoo.ru/7f41a636
o | oo e :
' PYHHEL 2-CP https://m.edsoo.ru/7f41a636
COeIMHEHUS
006
25 onewewton VA-rpymma, Asor,qochoprx | 7 ;| BimoreloK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COeIMHEHUS
I e s 8 1 , | B ox
' . PYHTIBL post https://m.edso0.ru/7f41a636
KPEeMHUH U UX COCTMHEHHUS
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 COeAUHEHU S

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»amomnias cpeaa
41 B 3 bubmmoreka [{OK
. CIICCTBA U MaTCpHaAJIbl 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 [TPOT'PAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoaunuyecTBO YacoB
Kour Hpax DJIeKTpOoHHbIE I (POBLIE
Ne poJb tnuec | JMara
Tema ypoxka odpa3oBaTejibHbIE
n/n Bcero HbIE KHe U3y4YeHHs
pecypcsl
pa6or | pador
18 8
1 [Ipeamer xumun. Posie XMMUM B )KU3HH YEIIOBEKA. 1 bubnuoreka [IOK
Tena u BelecTsa https://m.edsoo.ru/ff0d210c
2 [ToHsTHE O METOAX MMO3HAHUSA B XUMUU 1 bubmorera [IOK
A https://m.edsoo.ru/ff0d227e
[Tpaktrueckas padota Ne 1 «IIpaBuna paboTs B
3 JabopaTopuu U MPUEMBI OOpAIICHHS C Ia00PATOPHBIM 1 bubmuorexa [JOK
obopynoBanuemy. Mcmnonb3oBanue 000pya0BaHui https://m.edsoo.ru/ff0d23dc
«Touku poctay.
4 Yucteie BemecTBa 1 cMecH. CriocoObl pa3ieeHus 1 bu6mmoreka [JOK
cMmeceit https://m.edsoo.ru/ff0d26ca
I1 e 3] Ne 2 «Pa3genenue cMecei
5 | npeeps o sompennat sy buGmorexa LIOK
PHMED P . ' https://m.edsoo.ru/ff0d28c8
Hcnonb3oBanue o6opynoBanuit «Touku pocTay.
6 ATOMBI ¥ MOJEKYIIBI 1 bubmorexa HOK
Y https://m.edsoo.ru/ff0d2a6c
7 XHUMHUYECKHUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) 1 bu6mmoreka [JOK
XUMHYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK
8 [IpocThie U cIOKHBIE BELIECTBA 1

https://m.edsoo.ru/ff0d2a6c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c

bubmuoreka [JOK

9 A -
TOMHO-MOJIEKY/IIPHOE yIEHHE https://m.edsoo.ru/ff0d2d50
3 . X
o0 | s s e, Ko
pMyZa. https://m.edsoo.ru/ff0d2eae
JJIEMEHTOB
OtHocuTenbHas atToMHas Macca. OTHOCUTEIbHAS bu6mmoreka [{OK

11
MOJICKYJISIpHAS Macca https://m.edsoo.ru/ff0d323c

12 MaccoBas 10J1s1 XUMHAYECKOI0 DJI€EMEHTA B COEIUHEHNH bubmmorexa HOK

a 4 https://m.edsoo.ru/ff0d350c
bu6moreka [IOK

13 KommaectBo Bemectsa. Monis. Mo as Macca

JITICCTB0 BEIECTRA. JIOTE. SOIAPHA M https://m.edso0.ru/ff0d5230
(6)) . X

(o | e o i o
DEAKIIA. pyA https://m.edsoo.ru/ff0d37fa
pocTay.

I1

15 | poarcun. Honomsoanasmic oGopyopari <Towcn buGmorexa LIOK
DCAKIHIH. 24 https://m.edsoo.ru/ff0d3al6
pocTay.

16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. XUMUYECKUE bu6mmoreka [JOK
ypaBHCHHS https://m.edsoo.ru/ff0d3b88
Brrunciaenus konmyecTBa, MacChl BEIISCTBA 110 bu6mmoreka [JOK

17 .
yYpPaBHEHHSIM XUMHUECKHX PEAKIIUit https://m.edsoo.ru/ff0d5708
K -

18 | pesomeona. emtontonen, oGwons), Henomaonse buGnotexa LIOK
P o m ’ ' https://m.edsoo.ru/ff0d3f34
obopynoBanuii «Touku pocTay.

19 M. B. JIoMOHOCOB — y4€HBIN-DHIUKIIONIEUCT. bubnuoreka [IOK
O00011IeHNE ¥ cUCTEMATH3alWs 3HAHAN https://m.edsoo.ru/ff0d40c4

20 KonTtponeHast padota Nel o teme «BermectBa u bubnuorexa [IOK

XUMHUYCCKHUEC pCAaKIIUU»

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
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https://m.edsoo.ru/ff0d4290

Bo3ayx — cMmech razos. Cocra Bo3ayxa. Kuciopon

bubmuoreka [JOK

21 — BJIEMEHT U MpocToe BeriecTtBo. O30H https://m.edsoo.ru/ff0d448e
du3nYecKue U XUMUIECKHE CBOMCTBA KUCIOPOIa

22 (peakuuu oxucnenus, ropeuue). [lonstue 06p01I<[cp1;[ax. Brbmiorexa LIOK

’ . https://m.edsoo.ru/ff0d4614
Ncnonp3oBanne 06opynoBanuii « Todku pocTay.
CriocoOsI MoTydeHusT KUCIIOpo/ia B 1abopaTtopuu U
23 HpOMLIHIJ'IGHHZ:TPI. HpHMeHI;Hie KI/ICJIO]?OJJa.p Brbmiorexa LIOK
. https://m.edsoo.ru/ff0d497a
Hcnonb3oBanue ob6opynoBanuii «Touku pocTay.
TenmoBoii 3 PeKkT XUMUISCKON PEaAKIINN, IOHITHE O
24 TepMOXI/IMI/Ij)j():KOM ypaBHEHUU EKSO-H u bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d4790
SHIOTEPMHYCCKUX PEAKITUIX

o5 TonnuBo (HedTh, Yroiabs U MeTaH). 3arps3HeHue bubnuoreka [IOK
BO3/1yXa, CIIOCOOBI €ro MPeI0TBPAIICHHSI https://m.edsoo.ru/ff0d4c4a
[Tpaktrueckas padota Ne 3 mo teme «Ilonmyduenne u

26 cop61/1paHI/Ie Kncﬁopoz[a H3Yy4YCHHUE €TO CBOf}II:TB>>. Bubnuorexa LIOK

’ _ https://m.edsoo.ru/ff0d4ae2
Hcnonws3oBanne o6opynoBannii « Touku poctay.

97 Boaopon — sneMeHT 1 mpocToe BEMIECTBO. bu6mmoreka [IOK
Haxosxaenue B mpupoie https://m.edsoo.ru/ff0d4dd0
OuznyecKkue U XMMHUYECKHUEe CBOMCTBA BOJIOPOIA.

28 [IpuMeHnenue Boopoa. I/IcnonL3OBaHI/IeH o bubmmorexa [JOK

. https://m.edsoo.ru/ff0d4dd0
obopynoBanuii «Touku pocTay.

29 [ToHsaTHE O KHCIIOTaX U COJISIX bubmmorexa LIOK

https://m.edsoo.ru/ffod50d2

30 CriocoOsl motyueHust BOAOPOa B 1abopaTopuu bubmmorexa LIOK

https://m.edsoo.ru/ffod4dd0
[IpakTiueckas pabota Ne 4 mo Teme «HoiiyquI/Ie u BuGmmorexa [OK
31 coOupaHue BOAOPO/Ia, U3yYEHHUE €T0 CBONUCTBY.

Hcnonb3oBanue o6opynoBanuii «Touku pocTay.

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d448e
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bubmuoreka [JOK

32 MoutsipHbiii 00BEM Tra30B. 3aKOH ABOTAIPO https://m.edsoo.ru/ffod542e
33 Brruncienus 00b€Ma, KOJMYECTBA BEIISCTBA T'a3a 110 bu6mmoreka [{OK
€ro M3BECTHOMY KOJIMYECTBY BEIICCTBA WA 00BEMY https://m.edsoo.ru/ff0d55a0
34 Brraucnenusi 00bEMOB ra3oB 10 YPaBHEHHIO PEAKIHH bubnuorexa [JOK
Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIICHH T'a30B https://m.edsoo.ru/ff0d5708
35 DOu3nvecKrue U XMMHUYECKHE CBOMCTBA BO/IbI. bu6mmoreka [{OK
Hcnonk3oBanue obopynoBanuii «Touku pocray. https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [lonsiTne 06 MHAUKATOpAX. bubnuoreka [JOK
Hcnonk3oBanue obopynoBanuii «Touku poctay. https://m.edsoo.ru/ff0d59e2
Bona kak pactBopurens. HaceimeHHnsie n
37 HelilacmmepHHHe lfli)aCTBOpI)I. MaICHCOBaH JI0JIS BEIIECTBA bubmorera [IOK
https://m.edsoo.ru/ff0d5b40
B pacTBope
[Ipaktrueckas padota Ne 5 mo reme «IIpuroroBneHue
38 pacTBOPOB C ONMPENETEHHON MAaCCOBOM IO bubmuorexa [JOK
pacTBOPEHHOTO BellecTBay. Vcmonp30Banue https://m.edsoo.ru/ff0d5eba
o6opynoBanuii «Touku pocTtay.
39 KontponbHas padota Ne2 o reme «Kucmopo. bubnuoreka [JOK
Bomopoa. Boxa» https://m.edsoo.ru/ff0d6342
40 Oxkcuapl: cocTaB, KiaccuduKaius, HOMEHKIaTypa bubmmorexa LIOK
’ ’ https://m.edsoo.ru/ff0d664e
[Tonyuenue u XuMU4YeCcKre CBOMCTBA KUCIOTHBIX,
41 OCHoy:HLIX 1 aMmpOoTepHBIX OKCHIOB. Vconp3oBaHue Bubmiorexa LIOK
. https://m.edsoo.ru/ff0d664e
obopynoBanuii «Touku pocTay.
42 OcHoBaHUs: cOCTaB, Ki1accU(pUKaIMs, HOMEHKIATypa bubnnorexa HOK
’ ’ https://m.edsoo.ru/ff0d67ca
43 [Tony4eHnue u XUMHYECKUE CBOMCTBA OCHOBAHUM. bubnuorexa [IOK

Hcnonb3oBanue o6opynoBanuii «Touku pocTay.

https://m.edsoo.ru/ff0d67ca
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bubmuoreka [JOK

44 KucnoTsl: cocras, knaccudukaius, HOMEHKIIATypa https://m.edsoo. ru/ffodfee2
45 [Tony4yenue u XUMUYECKUE CBOMCTBA KUCIIOT. bubnuorexa [JOK
Hcnonk3oBanue obopynoBanuii «Touku pocray. https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMEHKIATypa, CII0COObI MOJIYUCHMS,
46 ngnri(efK;e CBZ)fICTBa. I/ICHO};IpIBOBaHI/Ie O6OpyI}II(L)IBaHI/II71 bubmmorexa LIOK
https://m.edsoo.ru/00ad9474
«Touku poctay.
[IpaxTnueckas padota Ne 6. Pemenue
47 IKCIIEPUMEHTANIbHBIX 3aa4 10 TeMe «OCHOBHBIE bubnuorexa [JOK
KJIACChl HEOPraHUYECKUX COCTUHCHHI. https://m.edso0.ru/00ad9b7c
Wcnonb3oBanue ob6opynoBanuit «Touku poctay.
['eneTnueckas CBsI3b MEXKIYy KJIaCCaMH bubnuoreka [IOK
48 .
HEOPraHUYEeCKUX COCTUHCHUIT https://m.edsoo.ru/00ad9a50
. bu6mmoreka [IOK
49 O060011eHre 1 cucTeMaTu3alus 3HaHu| httos://m.edsoo.ru/00adch?
50 Kontponbaas padoTta Ne3 o reme "OCHOBHBIE KIacChl bubmuorexa [JOK
HEOPraHUYeCKUX COeTUHEHUI" https://m.edsoo.ru/00ad9ela
51 [TepBbie MOMBITKH KIACCU(UKAITIN XUMHUIECKUX bubnuoreka [JOK
arieMeHTOB. [ToHsATHE O IpyIax CXOAHBIX 3JIEMEHTOB https://m.edsoo.ru/00ad9ffa
52 [Tepuonnueckuii 3akoH u [lepuoandeckas cucrema bu6mmoreka [JOK
xuMmuueckux 3aemerToB JI. . Menneneesa https://m.edsoo.ru/00ada52c
53 [Tepuop1, TPy, TOATPYIIIBI bubmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenune atomoB. CocTaB aTOMHBIX siziep. M30Tombl Bubmiorexa LIOK
https://m.edsoo.ru/00ada342
55 CTtpoeHue 3IIeKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB bubnuoreka [JOK
[Tepuoauueckoii cuctemsl J[. 1. Menneneena https://m.edsoo.ru/00ada6bc
56 XapakTepucTUKa XMMHYECKOTO AJIEMEHTA TI0 €ro bubnunoreka [JOK
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nosoxeHuro B Ilepuoanyeckon cucreme . 1.
MenneneeBa

https://m.edso0.ru/00ada824

3nauenue lleproanueckoro 3akoHa sl pa3BUTHS

L bu6mmoreka [{OK
> EZZI;?O? Eﬁ?}:ﬁ:}{i 1. Metinenees — yiCHri, https://m.edsoo.ru/00ada96e

58 DNEeKTPOOTPHUIIATEIEHOCTh AaTOMOB XUMUYECKUX bubnuorexa [JOK
3JIEMEHTOB https://m.edsoo.ru/00adaab8

bubmmoreka [IOK
59 Hontast XuMirieckas cesh https://m.edsc]i).ru/00adac34

60 KoBaneHTHas oJIsIpHAs XHMUYECKas CBSI3b bubmmorexa LIOK
https://m.edsoo.ru/00adaab8

61 KoBanenTHas HenossspHasi XUMUYECKask CBSI3b bubamorexa LOK
https://m.edsoo.ru/00adaab9

bu6mmoreka [IOK
62 (CTenet OKHCIeHILA https://m.edsg).ru/OOadanS

63 OKHCIIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKIIHH Bubnuorexa LIOK
https://m.edsoo.ru/00adb076

64 OKuCIUTEIN U BOCCTAHOBHUTEIIN Bubmmorexa LIOK
https://m.edsoo.ru/00adb076

65 KontponbHas padorta Ned4 o reme «CtpoeHue aToma. bubnuoreka [JOK
XHUMHYECKAS CBSA3b» https://m.edsoo.ru/00adb486

66 PesepBHblit ypok. O6001IeHNE U CHCTEMAaTU3alUs bu6mmoreka [JOK
3HAHHUN https://m.edsoo.ru/00adb33c

67 PesepBHblit ypok. O6001IeHNE U CHCTEMAaTU3alINS bu6mmoreka [JOK
3HaHUH https://m.edsoo.ru/00ad9cb2

68 PezepBHblit ypok. O00O0I1I€HNE U cCUCTeMaTH3aIHs bubnuoreka LIOK

3HAHUH

https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KoandecTBO 9acoB

Kon IIpa
Ne TPOJ | KTH Jara DJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Bcer | bHBI | uyeck o0pa3oBaTejibHbIE
n/n HU3y4YeHUs
0 e ue pecypcsl
pado | pabo
ThI ThI
1 [Tepnoanueckuit 3akoH. [lepnoanueckas cucrema 1 bubnuoreka [IOK
xuMudeckux 3aementoB J[. . Menaencea https://m.edsoo.ru/00adb59e
9 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB XUMHUUYECKHUX 1 bubmuorexa [JOK
3JIEMEHTOB TIEPBBIX TPEX MEPHOJIOB https://m.edsoo.ru/00adb6b6
3 Knaccudukanus 1 HOMEHKIaTypa HEOPraHUIECKUX 1 bubmuorexa [JOK
BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bupl XuMUYEeCKOM CBA3U U TUIIBI KPUCTATUTMYECKUAX 1 bu6mmoreka [IOK
PeEETOK https://m.edsoo.ru/00adbact
5 Kontponbhas padorta Nel o reme «IloBTopenue u 1 1
yriayOiieHre 3HaHU OCHOBHBIX Pa3esioB Kypca 8 Kiaccay
Knaccudukanus XuMHUECKUX peakUUi MO pa3IuYHbIM
6 HpI/ISHaI(?aM. IL/[ICHOJ'ILSOBEIHI/IC Ogop};OBaHI/Ig «Touku 1 Bubmiorexa LIOK
https://m.edsoo.ru/00adbcb0
pocTtay.
[TonsiTre o ckopocTn XuMuueckoi peakuuu. [lonsarue o
7 TOMOTE€HHBIX U ?eTepOFCHHLIX pealcinﬂxL.I Hcnonb3oBanue 1 Bubmiorexa LIOK
. https://m.edsoo.ru/00adbe9a
obopynoBanuii «To4ku pocTay.
[Tonsarue o XI/IMI/I‘ICCKOMvpaBHOBeCI/II/I. @DaKTOpPBI, BIUSIOIINE Bitmiorexa 1IOK
8 Ha CKOPOCTh XUMHUYECKOU PEaKIMK U MOJIOKEHHE 1

XUMHUYCCKOTO paBHOBECHUA. Hcnons3oBanue O60pyI[OBaHI/II\/'I

https://m.edsoo.ru/00adc28¢c
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«Touku pocray.

9 OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIUH. bubmuoreka [IOK
Hcnonb3oBanue odopynoBanuii «Touku poctay. https://m.edsoo.ru/00adcade
10 Teopus snexrponauTryueckoit auccourauuy. CuabHbIE U bubnuorexa [JOK
ci1a0bIe IEKTPOJIUTHI https://m.edsoo.ru/00adcd68
11 WNonnsle ypaBHeHUs peakuuii. Mcnonb3oBanue bubnnorexa [JOK
obopynoBanuii «Touku pocrtay. https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA KUCIOT U OCHOBAHUI B CBETE
12 MIPEACTABICHUI 00 NMEKTPOIUTHIECKON JUCCOLIUAIIAH. bubmmorexa LIOK
. https://m.edsoo.ru/00add5d8
Ucnonb3oBanue o6opynoBanuit «Touku poctay.
XHUMHUYECKHE CBOMCTBA coiiel B cBeTelcrionb3oBanue
13 obopynoBanuii «Touku pocTay. mpeacTaBiIeHUN 00 Bubnuorexa LIOK
. https://m.edsoo.ru/00add8b2
ANEKTPOJIUTUYECKON TUCCOLHAINY.
14 [TonsaTue o runmponuse comnei bubmorexa [IOK
https://m.edsoo.ru/00add9d4
. bu6mmoreka [IOK
15 O06001eHre u cucTeMaTu3alus 3HaHun https://m.eds00.ru/00addd12
[IpakTuueckas pabora Ne 1. «Pelcnonb3oBanue
16 O6p0pyI[OBaHI/II71 I<)<T0t11<1/1 pocTay.lleHUE SKCIIEPUMEHTAIBHBIX Bubmiorexa LIOK
https://m.edsoo.ru/00addbfa
3aauy.
17 Kontponbnas padora No2 mo teme «NeKTPOTUTHYECKAS bubnnoreka [JOK
Jaccormanusa. XUMUYECKHUE PEaKIUU B paCTBOPAX» https://m.edsoo.ru/00addec0
18 OO1as XxapakTepUCTUKA FAJIONeHOB. XUMUYECKHE CBONCTBA bubnnoreka [JOK
Ha IpUMEpeE XJIopa https://m.edsoo.ru/00addfe2
XnopoBojopoa. ConsiHast KUCTIOTa, XHMUYECKUE CBOWMCTBA,
19 non}{)qemfe pn;[I/IMeHeHI/Ie. Hcnonb3oBanue 060py1oBaHUM bubnmorexa HOK
’ https://m.edsoo.ru/00ade104
«Touku pocTay.
20 IIpaktuyeckas padora Ne 2 o teme «llomyueHue cossHOM bubnuorexa [IOK
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KHCJIOTBI, U3y4eHue e€ CBOMCTB». Mcnonbp3oBanue
obopynoBanuii «To4ku pocTay.

https://m.edso0.ru/00ade348

21 Beruncnenus 1o ypaBHeHUAM XUMHYECKUX PEAKIMM, €CIIn bubnuorexa [JOK
OJIH U3 PEarcHTOB JaH B U30BITKE https://m.edsoo.ru/00ade488
bubmmoreka [{OK
22 OO0mas xapakrepuctika ieMeHToB VI A-rpymrsl https://m.edsoo.ru/00ade64a
AnnoTtponHsie Moau(pUKanuu cepbl. HaxoxaeHnue cepol 1
23 I/IcnonzzoBaHHe Oﬁog)leOBaHI/Iﬁ <I<)T0‘IKI/I pocia».eé ’ bubmmorexa LIOK
5 . https://m.edsoo.ru/00ade64a
COeIMHEHUH B npupoje. XUMUUYECKUE CBOMCTBA CEpBI.
24 CepoBoaopo, CTpoeHue, (PU3NIECKUe U XUMUIECKIE bubmuorexa [JOK
cBoicTBa. Mcnonb3oBanue o6opynoBanuii « Touku poctay. https://m.edsoo.ru/00ade802
Oxkcunpl cepsl. CpraSI KHCJIOTa, PU3NYECKUE U BuGmorexa LIOK
25 XUMUYECKHE CBOWCTBA, IPUMEHEHHE. Mcnonp30Banne
. https://m.edsoo.ru/00adea28
obopynoBanuii «Touku pocTay.
XHWMHYECKUE PEAKIUH, JIEKAIE B OCHOBE
26 MIPOMBIIIJICHHOTO CIIOCO0a MOJMy4eHUsT CEPHON KUCTOTHI. bubmuorexa [JOK
XUMHUYECKOE 3arpsI3HEHNE OKPY/KAIOIICH Cpe/Ibl https://m.edsoo.ru/00adec8a
COCIMHEHUSIMU CEPBI
27 Brruncnenue MaccoBoi 101 BBIX0AA MPOAYKTA PEAKLIUU Bubmiorexa LIOK
https://m.edsoo.ru/00adec8a
OO1as xapakTepucTHKa 1eMeHTOB VA-Tpymbl. A30T,
28 paCHpOCTppaHeHII/:e B [IpUPOJIE q)mnquKHep ZIHXI/IMI/I‘IGCKI/IC bubnorexa HOK
. ’ https://m.edsoo.ru/00adeea6
CBOMCTBA
AMMHMaK, ero (pu3znvyecKkue 1 XMMUYECKHUE CBOMCTBA,
29 MIOJIy4YEHUE U g)pHMeHeHHe. Hcnonb3oBanue 060pynoBaHuii bubmorexa HOK
https://m.edsoo.ru/00adf004
«Touxu pocTay.
30 IIpaktuyeckas padora Ne Vcnonbs3zoBanue 060py1oBaHUN bubnuoreka [IOK

«Touknu pOCTa».3 10 TEMC «HOJ’Iy“IeHI/IC aMMHaKa, U3y4CHUC

https://m.edsoo.ru/00adf180
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€r0 CBOMICTBY.

A30THas KUCIIOTa, €€ (Pru3nuecKre 1 XUMHUUECKUE CBONCTBA.

bubmuoreka [JOK

31 Hcnonk3oBanue obopynoBanuii «Touku pocray. https://m.edsoo.ru/00adf306
Hcnosib30BaHMEe HUTPATOB U COJICH aMMOHHSI B KAUECTBE

32 MUHEpaJIbHbIX yﬂ06§eHI/Iﬁ. XHMHYECKOE 3arpsi3HEHNE Brbmiorexa LIOK

B https://m.edsoo.ru/00adf518
OKpY’Karolllel Cpe/ibl COEAMHEHUSIMHU a30Ta

33 ®ochop. Oxeun pocdopa (V) u pochopnast kucioTa, bubnuorexa [JOK
bu3MUeCcKre M XUMUYECKHE CBOWCTBA, TOJTyICHUE https://m.edsoo.ru/00adf68a

34 Hcnonb3oBanue pocdaToB B KaueCcTBE MUHEPATbHBIX bubnnorexa [JOK
ymoOpeHuii. 3arps3HeHue MPUPOaHOI cpebl hocharamu https://m.edsoo.ru/00adfc20

35 VYrnepon, pacnpocTpaHeHue B Ipupoie, Gu3nIecKue u bubnuorexa [JOK
XHUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
OKCI/I)IBI yriaepoja, ux pusnveckre u XMMHYECKre BuGmorexa LIOK

36 CBOMCTBA. DKOJOTHYECKUE TTPOOIIEMBI, CBSI3aHHBIE C

https://m.edsoo.ru/00adfebe
okcuoMm yriepona (1V)

37 VronpHas kucinora u €€ conu. VMcmnonp3oBanue bu6mmoreka [IOK
obopynoBanuii «Touku pocrtay. https://m.edsoo.ru/00ae006¢
[IpakTuueckas pabora Ne 4 o teme "llomyuenue

38 yrIJ)IeKI/Icnoro rar;a. KauectBennas peaKHI/I:tII-Ia KapOoHarT- bubmmorexa LIOK

. https://m.edsoo.ru/00ae027e
noH". Mcnonp3oBanue 000pynoBanuii « Todku pocTay.

39 [lepBoHauanbHbIE TOHATUS 00 OPraHUYECKUX BEIECTBAX bubnnoreka [JOK
KaK O COCAMHEHHUAX yriepoaa https://m.edsoo.ru/00ae054e

40 KpemHuwuii u ero coenuHeHUs bubmorexa HOK

https://m.edso0.ru/00ae080a
[IpakTuueckas paborta Ne 5. Pemenue skcepuMeHTaIbHBIX
41 3a7a4 1o reme «BakHele HeMeTalulbl U UX bubnuoreka [JOK

coequHeHus». Mcnonb3oBanue o6opynosannit «Touku
pocTtay.

https://m.edsoo.ru/00ae0bf2
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KonTtponsHas padora Ne3 mo teme «BaxHeiimue

bubmuoreka [JOK

42 HEMETAJLIbI K UX COCIUHCHUS https://m.edsoo.ru/00ae0el8
OO6mast XxapakTepUCTUKa XUMUUYECKUX AIEMEHTOB —

43 METaJIJIOB. MeTaiinueckas CBsi3b M MeTaJUIMYEecKas bubmmorexa [{OK
KpHCcTaJUIM4ecKas pemérka. duznveckue CBOWCTBA https://m.edsoo.ru/00ae103e
METaJLIOB.

XHUMHUYECKHEe CBOMCTBA METAIIOB. DJICKTPOXUMHUYCCKHI
44 PSA HAPSDKEHUH METaJUIOB. I/ICHOJ'ILSOBaII)-II/IC Brbmiorexa LIOK
. https://m.edso0.ru/00ae1156
o6opynoBanuii «Touku poctay.
OO6mwme cnocoOsI moTy4eHus: MeTauioB. CIUIaBhlI.
45 BLIIII;cheHHﬂ 1o ypaB};Hm[M XHUMHWYCCKUX PEaKIuid, eclin Bubnuorexa LIOK
’ https://m.edsoo.ru/00ae1156
OJIMH U3 PEareHTOB COJICPKHUT MTPUMECH

46 [Tonsatue o xoppo3nn MetamioB. Mcnone3oBanue bubnuoreka [IOK
obopynoBanuii «ToUKH pocTay. https://m.edsoo.ru/00ae1278

bu6mmoreka [IOK

4 Hlenorrete meTamts: https://m.edsoo.ru/00ae14b2

48 OKcHIbI ¥ THAPOKCUIBI HATPUS U KAJIUS Bubnuorexa LIOK

https://m.edsoo.ru/00ae14b2
Illenoyno3eMenbHbIC METAIIIbI — KAJIBIUN 1 MarHUi. bu6mmoreka [JOK

49 .

Hcnons3oBanue 00opynoBanuii « Touku pocTay. https://m.edsoo.ru/00ael5e8

50 Baxueime coequHEHNS KaJblUs bubmmorexa [JOK

https://m.edsoo.ru/00ae15e8

51 O00011IeHIE U CUCTEMATHU3ALUS 3HAHUN

52 JXéctkocTh BOJBI M CIIOCOOBI €€ yCTpaHEeHUs bubmorexa HOK

https://m.edsoo.ru/00ae1886
HpaKTquf:Kaﬂ pabota Ne 6 o teme "XKEcTKOCTH BOABI I/Iv BuGmoreka LIOK
53 MeTo bl e€ yeTpanenus'. Mcnons3oBanue 000py10BaHuit

«Touknu pocTa».

https://m.edsoo.ru/00aelae8
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bubmuoreka [JOK

>4 AomiHil https://m.edsoo.ru/00ae1c64
55 AmdoTepHbIe CBOIICTBA OKCHIA U THIPOKCHIA. bubnuorexa [JOK
Hcnonb3oBanue obopynoBanuii «Touku pocray. https://m.edsoo.ru/00aelc64
bubnuorexa [JOK
% Aeneso https://m.edsci.ru/00ae1d86
57 Oxcuipl, Tuapokcu bl u cou xenesa (1) u sxenesa (111). bubnuoreka [JOK
Hcnonk3oBanue odopynoBanuii «Touku poctay. https://m.edsoo.ru/00ae35e6
58 O0o0IIeHNe U CHCTeMAaTH3aNs 3HAHHIA
IIpakTuyeckas Tta Ne 7. Pemmenne skciepruMeHTaIbHBIX
59 3a11)121q 1o eTCelxje Sgi;}?e];mle ;eTeannilan (;IXe Eoe;nH:Em». bubmorera [IOK
Hcnons3oBanue 06opynoBanuii « ToUku pocTay. https://m.edso0.ru/00aeSde8
Berarcnenus o ypaBHEHUSIM XHMHUYSCKUX PEaKIui, eClTn
60 OJIVH U3 peareHTc})lll;) aH B U30BITKE MIIH CO,Z[Sp)KI/II”IF 1'[£)I/IM€CI/I. bubmorexa [OK
Brruucnenust MaccoBo# J10JM BBIXOA MPOIYKTA PEAKITHH Mttps://m.edsoo.ru/00ael 750
61 O06o01enre 1 cucTeMaTru3amus 3HaHU
62 KonTtponbHas padorta Ne4 o teme «BakHelne MeTauibl 1
WX COCIMHCHHUS
63 BemectBa u MmaTepuaiibl B TOBCEAHEBHOM KM3HU YEJIOBEKA bubmmorexa LIOK
https://m.edsoo.ru/00ae3f50
64 XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH cpeIbl BH6H_HOTeKa LHOK
https://m.edsoo.ru/00ae4270
65 Ponb XxumMuu B pelieHnH SKOJOTHYECKUX TPOOIeM bubmmorexa LIOK
https://m.edsoo.ru/00ae4270
66 PesepBHbiit ypok. O000IIeHNE U CHCTeMATH3aIIHs] 3SHAHUHA bubmorexa HOK
https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O0G00IIEeHE U CUCTEMATH3AIUS 3HAHHHA bubmorexa HOK

https://m.edsoo.ru/00adb33c



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c

68 PesepBHelit ypok. O000IICHNE U CHCTEMATHU3AIIHS SHAHUIA

bu6mmoreka [IOK
https://m.edso0.ru/00ad9ch?2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/00ad9cb2




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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