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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 (enepaabHOI
paboueii mporpaMMbl BOCIIMTAHUSA U C YYETOM KOHIICTIIMU MPENOIaBaHusl YIeOHOTO IMpeaMeTa
«XuMus» B o0pa3oBaTesIbHbIX opranu3anusax Poccuiickoit @enepanum.

[Iporpamma mo xXumMuu 1a€T TpPEACTAaBICHHE O IeNsAX, OOImed crparermu OOydeHwus,
BOCIIMTAaHUS W pPa3BUTHS OOYJalOIUXCS CpPEACTBAMU YYEOHOTO IMpEeIMeTa, YCTaHABIMBAET
00s13aTeNIbHOE TIPEMETHOE COJIepKaHKe, MPEIyCMaTPUBACT paclpelielieHne ero 1Mo KJIaccaM H
CTPYKTYpUpPOBaHHUE TI0 pa3zeiaM M TeMaM IMPOrpaMMEbl TI0 XHMHH, OTIPEIENeT KOJINIeCTBEHHBIE
M KAueCTBEHHBIC XaPAKTEPUCTUKH COJCPIKAHUS, PEKOMEHIYeMYI0 TIOCIEI0BATEIbHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXKIPEJAMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXxcsi, ONpeAessieT BO3MOKHOCTH TpeaMeTa s
peanu3aiyu TpeOOBaHUI K pe3ysbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTeIbHOM MpOorpamMMbl Ha
YpOBHE OCHOBHOTO 001IeT0 00pa3oBaHus, a TAKKE TPEOOBaHMI K pe3yabTaTaM 00ydeHUs XUMUN
Ha YypPOBHE IIeJied W3y4YeHUs TMpeaMeTa W OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIBHOM
NEeSITEIbHOCTH 00Y4aroIIerocst o OCBOCHHUIO Y4eOHOTO COJIepKaHusl.

3HaHUe XUMHH CIY)KHT OCHOBOW [Tt (POPMUPOBAHHUS MUPOBO33PEHHS 00YUArOIIErocs, ero
MIPEJCTAaBICHUI O MaTEPUAITEHOM E€MHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (pOpMUpyeMble XUMHUEH
MIPEJICTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOJIIOIIUH BEIIECCTB B MIPHPOJIE, O MYTAX
pemieHust TI00anbHBIX MpOoOJIEM YCTOMUMBOIO Ppa3BUTUS 4YEJIOBEYECTBA — CBHIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON U IKOJIOTHIECKON 0€301MacHOCTH, TPOOIIEM 3IpaBOOXPaHEHUSI.

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 ~ HMX  CAMOCTOSITEJIbHOM  Y4eOHOM  NeSATeIbHOCTH,  AKCIEPUMEHTAIbHBIX U
UCCIIEIOBATENIbCKUX YMEHMM, HEOOXOAMMBIX KakK B IIOBCEJIHEBHONW JKM3HH, TaKk U B
po(hecCUOHAIBHON 1EATEIbHOCTH;

3HaKOMHUT €O CHeUUM(UKON HAaydHOTO MBILIUIEHHS, 3aKJIaIbIBA€T OCHOBBI LIEJIOCTHOTO
B3IJIs1/1a HA €IMHCTBO MPUPO/BI U YEJIOBEKA, SIBJISETCSI OTBETCTBEHHBIM 3TAIlOM 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 SIBISETCS MeJarornyeckd aJanTUPOBAHHBIM OTpaKCHHEM
0a30B0il HayKN XMMUU Ha ONPE/IeIEHHOM FTare e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHUs OPHEHTHPOBAH HAa OCBOCHHE
00y4aroMMHUCs CUCTEMbI NePBOHAYAIbHBIX MOHATHH XUMUHU, OCHOB HEOPraHUYECKOH XUMHH U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX TOHATHH OPraHU4ecKON XUMHH.

CtpykTypa cojaepkaHHs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ miydeHuro. Copep’kaHHe CKIIAQABIBACTCS M3 CHUCTEMBI MOHATHH O XMMHYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYeckod peakuuu. OOe 3TU CHCTEMBI



CTPYKTYPHO OpPIaHM30BaHbl 10 NPUHLUIY IOCJIEAOBATEIBHOIO Pa3BUTHSA 3HAHUN Ha OCHOBE
TEOPETUUYECKUX IPEICTABIECHUN PA3HOTO YPOBHS:

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

— Ilepuonueckoro 3akoHa [[. 1. MeHeneeBa kKak OCHOBHOT'O 3aKOHA XUMUH;

— 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 IOCIEIOBATEIBHO OT OJHOTO YPOBHS K JIPYrOMY,
BBITIONTHAS (DYHKUUU OOBSICHEHUS M TPOTHO3UPOBAHHS CBOMCTB, CTPOCHUS M BO3MOYKHOCTEH
MIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyUEHUs U3y4aeMbIX BEILIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHHS K HAyYHOMY 3HAaHUIO U METOJaM M03HaHus B Hayke. M3ydyenune xumun
MPOUCXOJUT C TMpPHUBJICUEHUEM 3HAHUW W3 paHee MW3YYEHHBIX YYEOHBIX TMPEIMETOB:
«Oxpyxaromuiit Mupy», «buosorus. 5—7 kmacce» u «Pusnka. 7 Kiacey.

[Ipyu u3ydeHnn XUMUHN TPOUCXOAUT (POPMUPOBAHHE 3HAHUI OCHOB XUMUYECKOM HayKH Kak
00JacTi COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITETbHOCTH YelloBeKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHUM — Ba)KHEHIIMX (aKTOB, MOHSITHH, 3aKOHOB M TEOPETHYECKHUX
MOJIOKEHHUH, JOCTYMHBIX O0O00OIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, sS3bIka HayKH, B
MPHUOOIIEHNH K HayYHBIM METOJaM MO3HaHUs MIPU U3YUYEHUHU BEUIECTB M XUMUYECKHX PEaKIIHii, B
(GOopMHUpPOBaHMM M pa3BUTHM [I03HABATEJIbHBIX YMEHUH M HX INPUMEHEHUHM B Y4eOHO-
MI03HABATEIbHON U y4eOHO-HMCCIEI0BATENbCKON AEATEIIbHOCTH, OCBOCHUU IpaBUil 0€3011acHOTO
oOpaleHHs ¢ BEIECTBAMHU B [IOBCEAHEBHOM KU3HH.

IIpy u3ydeHUM XMMHMHM Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS Ba)XXHOE 3HAYECHUE
pUOOpENH TaKue 1EeH, Kak:

— (hopMupOBaHKE MHTEIIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K CaMO0Opa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIBHOMY IPHHSATUIO pELIEHHUH, CHOCOOHOW ajanTHpoBaThbes K
OBICTPO MEHSIOIMUMCS YCIOBHSIM XKHU3HH;

— HaIpaBJICHHOCTh OOYyYeHHMs Ha CUCTEMaTH4ecKoe npuoOliieHue oOydaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  NEATENbHOCTH, HAydyHbIM  METOJaM  IIO3HAHHA,
(GopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH;

— obecrieyeHue YCIOBMH, CIIOCOOCTBYIOIIMX NPUOOPETEHUIO0 OOY4YaroIMMUCS OIbITa
pa3sHOOOpa3HON NEATEIbHOCTH, MO3HAHUS U CaMOIIO3HAHMS, KIIOYEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHIHI ), UMEIOLIUX YHUBEPCAIbHOE 3HaYCHUE /sl pa3IMYHbIX BUIOB JAEATEIbHOCTH;

— (hopmupoBanue obmell PyHKIMOHAIBHONW M €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh M OLICHMBATBH SIBJICHUS OKPYXKAIOIIEr0 MHpa, UCHOJb3Yys 3HAHUS U
OMBIT, TOJyYEHHbIE MPH H3YYEHUM XHMMHUHU, TNPUMEHATh HMX MpH peleHud npolieM B
MOBCEHEBHOM JKU3HU ¥ TPYIOBOM JAEATENLHOCTH,

— (hopmupoBaHue y 00y4aroUMXCsl TyMAaHUCTUYECKUX OTHOIIEHUH, TOHUMaHUS [ICHHOCTH
XMUMUYECKUX 3HAHUHU I BBIPAOOTKU SKOJIOTMYECKU 11€7eCO00pa3HOro MOBEICHUS B OBITY U
TPYAOBOM NEATENBHOCTU B LIENAX COXPAHEHUS CBOETO 3J0POBBbS U OKPYKAIOIIEH NPUPOJHOU
Cpenpl;



—pa3BUTHE MOTUBAIMH K 00y4EHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHUS OOIEYEJIOBEYECKUX LIEHHOCTEH, TOTOBHOCTU K OCO3HAaHHOMY BBHIOOpY
npouIiIs U HAIIPaBIEHHOCTH JajbHEHIIIEro ooydeHusl.

OOmiee 4ucino 4YacoB, OTBENEHHBIX ISl M3YyYEHHs] XMMUU Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, cocrapisieT 136 gacoB: B 8 kinacce — 68 gacoB (2 Jaca B Heneno), B 9 kimacce —
68 uvacoB (2 uvaca B Henenmo).«Pabouasi mporpamma cdopmupoBana ¢ yuérom padouei
NPOrpaMMbl BOCITUTAHUS.

Bocnurarensnsiii noreHuuan npeamera «XHMHUA peanuszyercs yepes:

e T[pUBJEYECHHE BHUMAHHUSA 00Yy4arOUIMXCsl K IIEHHOCTHOMY acleKTy M3ydaeMbIX Ha ypoKax
SIBJIGHUH, OpraHu3alyio UX paboThl C MOJy4aeMOW Ha YpPOKE COLMAaIbHO 3HAYMMOM
nHpopmanved — WHUIUUPOBAHUE €€ OOCYXKJEHHS, BBICKAa3bIBaHUSA OOYYaOIIMMUCS
CBOEr0 MHEHHS IO €€ MOBO/Ty, BEIPAOOTKH CBOETO K HEN OTHOIIECHHUS;

e JIEMOHCTpAIIMIO OOYYAIONMUMCSI TPUMEPOB OTBETCTBEHHOTO, TPaXJTaHCKOTO TMOBEIACHHUS,
MPOSIBJICHUST YEJIOBEKOIIO0UST M JOOPOCEpACYHOCTH, Yepe3 MoJA00P COOTBETCTBYIOIIMX
TEKCTOB JIJIsl YTCHUS, IPOOJIEMHBIX CUTYaAIIUN TSl OOCYXK/IEHUS B KJIacce;

e T[pPUMEHEHHWE Ha YypOKaX MHTEPAKTUBHBIX (QopM paboTel C OOy4YaIOUIMMHUCS:
MHTEJJIEKTYaJIbHBIX UTP, CTUMYJIUPYIOLIUX IT03HABATEIbHYIO MOTUBAIIUIO O0yUYaIONINXCS;
JUIaKTUYECKOTO TeaTpa, TJe IOJydeHHble Ha YpPOKE 3HAHUS OOBITPHIBAIOTCA B
TeaTpajbHBIX MOCTAHOBKAaX; AMCKYCCUH, KOTOpBIE AAIOT O00YYaloIMMCS BO3MOYKHOCTh
MIPUOOPECTHU OMBIT BEACHUS KOHCTPYKTHUBHOTO AMAJIOTa; TPYNIIOBOM pabOThl MM PabOThI
B Iapax, KOTOpble ydaT oOOy4arolMXcsd KOMaHIHOM padoTe M B3aUMOJEHCTBHIO C
JIPYTUMHU 00YJarOIITUMHUCS;

e HVHHUIMHMPOBAHHE M MOJACPKKY HCCIEIOBATENBCKON NEATEIBHOCTH OOy4yarouuxcs B
pamKax pealn3ali UMH UHIUBUAYAIbHBIX U TPYIIOBBIX HCCIIEI0BATENbCKIX TPOEKTOB,
YTO AacT 00y4arolMuMCsl BO3MOXKHOCTh MPUOOPECTH HABBIK CAMOCTOSITEIFHOTO PELICHUS
TEOPEeTUYEeCKON MpoOIEMBbl, HaBBIK T'eHEpPUPOBaHUS U 0(GOpMIICHHUSI COOCTBEHHBIX HICH,
HAaBbIK YBKUTEIHHOTO OTHOUICHUS K YYKUM HJesIM, 0OPMIICHHBIM B padoTax ApYyrux
uccienoBaTesiel,  HaBBIK ~ IYONWYHOTO  BBICTYIUIGHUS — Tepel]  ayIuTOpueH,
apryMEHTHPOBAHUS U OTCTaWBaHUS CBOCH TOUKH 3pEHUs


https://topuch.ru/kontrolenaya-rabota-1-zadanie-razvernuto-otvetete-na-sleduyush/index.html

COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHSATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HU YE€IOBEKA. XHMMHUS B CUCTEME HayK. Teina u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemectB. [loHsitue o
METOJIaX Mo3HaHus B XuMuH. YucTeie BemecTBa u cMecu. CriocoObl pa3iesieHus: CMeceil.

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

Xumuyeckas (opmyma. BaleHTHOCTP aTOMOB XHMHUYECKUX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCUTENbHAS aTOMHAast Macca. OTHOCUTEIbHAS MOJICKYJIsIpHAst
Macca. MaccoBas J10Jisi XAMUUYECKOTO 3JIEMEHTA B COCTMHEHHH.

KonnuectBo BemectBa. Monb. MonsipHas macca. B3aumoCBsI3b KOJMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacu€Tel mo opMysiaM XUMUUECKUX COCTMHEHUH.

dusznyeckue M XUMUUYECKHE SBICHUS. XUMUYECKas peakius U e Npu3Hakd. 3aKoH
COXpaHEHHUs MacChl BEIIECTB. XUMHUYECKHe ypaBHeHUs. Kiaccuukanus XMMHUUECKUX PeaKIuil
(coenuHeHws, pa3IoKeHUs, 3aMeleHnsI, 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW TMOCYI0H, MpaBwiIaMu paboThl B JabOpaTopuu U MpUEMaMU
oOpareHus ¢ J1abopaTopHBIM OO0OpPYIOBAHHWEM, M3yUYE€HHWE W OMHUCaHWE (PU3UIECKUX CBOWMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAeHNE (PU3NYECKUX (TUTAaBICHUE BOCKA, TasTHUE JIb]IA,
pacTupaHue caxapa B CTYNKE, KATIEHUE M KOHJEHCAIMs BOJbI) U XUMHUYECKHUX (TOpPEHHE CBEYH,
MPOKaJTMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCJIOTOM) SIBICHHM, HaOIIOACHIE
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMSI XUMHYECKHX peakiuil (pas3liokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapus, pasnokeHue ruapokcuaa meau (I1) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >kene3a ¢ pacTBopoM coiau Mmenu (1), m3ydeHme crmocoOoB
paszenieHuss CMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBAaHUE, BHINApUBAHUE, AUCTUIUIALUA,
xpomatorpadus, MpOBEIEHHWE OUYUCTKA TMOBAPEHHOM COJM, HaONIOJICHUE U OINHCAHUE
pEe3yJbTaTOB MPOBEACHUS OMbITa, WLIIOCTPUPYIOIIETO 3aKOH COXpPaHEHHs] MacChl, CO3/JaHUE
Mozenel MOJIeKy (IapoCTEPIKHEBBIX).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — 3iaeMeHT M MpPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gu3nYecKue U XMMUYECKHE CBOMCTBA (PEaKIMH TOPEHHS).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TONyYeHHUS KHUCIOpoJga B Jaboparopud U
npoMelnieHHocTu. KpyroBopot kucnopoaa B mpupone. O30H — auioTpomHas MoaudUKanus
KHCTIOpO/Ia.

TemmoBoit 3¢h(dekT XUMHUECKON peakluH, TEPMOXUMHUYECKHUE YypaBHEHUS, D3K30- 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,
(buznuecKkrue U XuMUYecKre CBOWCTBA, MPUMEHEHUE, ClIocoObl monydeHus. Kucnoter 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 cBoicTBa BoJbl. OcHOBaHMs. Pojib 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, KUCIOTHEIE, aM(OoTepHBIC) U HeconeoOpasyroniue. Homenknarypa
okcu10B. DU3NUECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHne okcuaoB.

OcHoBanms. Krnaccuduraruss OCHOBaHMIA: WIETOYM M HEPACTBOPUMBIC OCHOBAHHUSI.
Homenknarypa ocHoBanmil. ®Pu3nuecKrMe M XUMHUYECKHE CBOMCTBA OCHOBaHuM. llomyuenue
OCHOBAHMM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. @U3NYecKrue U XUMHUYSCKUE
cBoiicTBa KuCIOT. P akruBHoctu MmetauioB H. H. bekerosa. [lonyuenne Kucior.

Comu. Homenknarypa coneil. dusznueckue U Xumudeckue coictBa coieil. Ilomydyenue
COJIEH.

I'eneTnyeckas CBsI3b MEXy KJIaCCAMH HEOPTAaHUYECKUX COSIMHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIPEJICIICHUE COJIEPKaHMs KUCIOpOaa B BO3AyXe, MOJyYeHHE, COOMpaHue,
pacro3HaBaHUE W HM3yYEHUE CBOMCTB KHCJIOPOJa, HAOIIOJCHUE B3aWMOJCHCTBUS 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 (ropeHwe), B3amMmojeiicTBue Bojopoga ¢ okcugom wmean (I1)
(BO3MOXHO HWCIOJIb30BAaHUE BHUJIEOMATEPUAIOB), HAOIIOICHHE 00pa3IOB BEIIECTB KOJUYECTBOM
1 Mousb, UccneqoBaHUE OCOOEHHOCTEH PACTBOPEHUsS BEIIECTB C Pa3IMIHOM PacCTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM JI0JI€ pacTBOPEHHOIO BENIECTBA,
B3aUMO/JICHCTBUE BOJABI C MeETa/ullaMu (HATpUEeM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEPHUAJIOB), MCCIIEOBaHHE OOpa3l[0B HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNEe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMoieiicTBus okcunma meau (ll) ¢ pacTBopoMm cepHO#l KHCIOTHI, KHUCIOT C MeETajuIaMH,
peakuuii HeWTpaau3aluM, IOJYyYeHHE HEpPaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANIBHBIX 3aa4 110 TeMe «BaxHelmue
KJIACChl HEOPraHUYECKUX COCTUHEHUID.

Iepuonuyeckuii 3akoH u Ilepmoanyeckas cucrema xummu4yeckux djiementos /. U.
MenpgesieeBa. Ctpoenne aToMOB. XMMH4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIACCU(UKALKUKM XUMHYECKUX dleMeHToB. [loHsTHe o rpymmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIC U IIETOYHO3EMENbHBIE METAIIIbl, TaJOTeHbl, MHEPTHBIE T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U THIPOKCUJIBL.

Ilepuomnueckuit 3akoH. llepuomnueckass cucremMa xumuueckux osnemeHtoB [ U.
MenneneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmel [leprogudeckoid CUCTEMBI
xumuueckux 2neMeHToB JI. M. Menpeneesa. Ilepuonbl u rpynnbl. PU3HYECKUNA CMBICI
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenune artomoB. CoctaB aroMHbIX sdAnep. HM3otombl. nextpoHsl. CrpoeHHue
AIIEKTPOHHBIX 000J0YEK aTOMOB MepBhIX 20 XuMuUeckux 3neMeHToB [leproaudeckoii CUCTEMBI
J. W. MenneneeBa. XapaKTepUCTUKAa XUMHUUYECKOTO 3JEMEHTa IO €ro IOJIOKEHUI0 B
ITepunoaunueckoii cucreme . . Menzeneesa.

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



3nauenue [lepuonnueckoro 3akoHa u Ileproanyueckoi CUCTEMbBI XUMHUYECKUX 3JI€MEHTOB
JUIsl pa3BUTHA HayKku U npaktuku. J[. M. MenneneeB — yd€HbIN U IpaKJaHUH.

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

Crenenp  okucieHus. OKHUCIUTEIBHO--BOCCTAHOBUTENbHBIE — peakiuu. [Iporecch
OKHCJICHUS U BOcCTaHOBJIEHUs. OKUCIUTENIN ¥ BOCCTAHOBHUTEIIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEIICCTB METAUIOB M HEMETaIOB, B3aUMOJICHCTBUE THIPOKCHIA
[IMHKA C PAacTBOpaMU KHCIJIOT M IIEJIOYEH, MPOBEACHHUE OIBITOB, WILTIOCTPUPYIOMIUX TPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIIMi (TOpeHre, peakiiuy pa3ioKeHHsI, COSTUHEHU).

Meostcnpeomemmnuoie ceasu

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

OO0mue ecTecTBEHHO--HAyYHbIE TOHITHUS: HAy4YHBIM (DaKT, THUIOTE3a, TEOpHs, 3aKOH,
aHaluW3,  CHUHTE3,  Kiaccuukanus,  TMEePUOJUIHOCTh,  HAOIIOJCHUE,  DKCIEPUMEHT,
MOJISTUPOBAHNE, U3MEPEHNE, MOJICIIb, SIBIICHHE.

dusmka: Marepus, arToMm, DOJEKTPOH, TNPOTOH, HEUTPOH, HOH, HYKIHUJI, W30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJA, JJICKTPUYECKUIN 3apsij, BEIIEeCTBO, Telo, O0BEM, arperatHoe
COCTOSIHME BEIECTBa, ra3, (U3WYECKHE BEIUYMHBI, CAMHHUIIBI M3MEPEHUsS, KOCMOC, IIAHETHI,
383151, ComHIIE.

buonorus: ¢potocunres, npixanue, ouocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJIE3HbBIE
HCKOTaeMbI€, TOTUIMBO, BOJHBIE PECYPCHI.
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BemecTBo M XMMHUYeCKas peaKius

[lepuonuueckuii 3akoH. Ilepuonuueckass cucrema xumudeckux osnementoB [l U.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHUH CBOWMCTB XHUMHUYECKUX
AJIEMEHTOB TEPBBIX TPEX MEPHOJOB, Kajaus, KaJbIHMSI W HMX COCAUHEHUH B COOTBETCTBUH C
MOJIOYKEHHUEM dJ1eMeHTOB B [leproanueckoii cucteMe U CTPOCHHEM UX aTOMOB.

CtpoeHue BemecTBa: BBl XMUMHYECKOW CBs3M. THIBI KPUCTAUIMYECKUX PEMIETOK,
3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUIA KPHCTAUTMYECKOW PEMIETKH M BUJA XUMHUYECKOU
CBSI3H.

Knaccudukanuss v HOMEHKIATypa HEOPraHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEILIECTB, OTHOCSAIIMXCS K PA3JIMYHBIM KjaccaM HEOPraHMYECKUX COCIMHCHHH, T€HETHYeCKas
CBSI3b HEOPTraHWYECKUX BEIIECTB.

Knaccudukanus XMMHUYECKUX pPeakIuil MO pa3lIWYHbIM MpHU3HAKaM (M0 YKCIY U COCTaBY
YYaCTBYIOIIMX B PEaKIUU BEIIECTB, MO TEmIoBOMY 3(hdexTy, mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XUMUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTaau3aropa). DK30- U
SHIOTEPMHUUYECKHUE PEAKIINU, TEPMOXUMUYECKNE YPABHEHUSI.

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



OKHCANTENBHO-BOCCTAHOBUTEBHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKUCIMTEIBHO-
BOCCTaHOBUTEIbHOU peakuuu. CoCTaBiI€HUE YpaBHEHUI OKHUCIUTEIbHO--BOCCTAHOBUTEIIBHBIX
peaKiuii ¢ UCIOJIb30BAaHHUEM METOA IEKTPOHHOTo OanaHca.

Teopust 3MEKTPOIUTUYECKON TUCCOLMALNU. DIIEKTPOJIUTHI U HEINEKTpoIuThl. KaTnonsl,
aHUOHBI. MeXaHM3M JHCCOIMALIMM BEUIECTB C pa3jIMYHbIMM BHJIAMU XUMUYECKOM CBSA3M.
Crenenp auccouuanyy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

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

Xumuueckuil IKcnepumenm:

03HAaKOMJICHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYEeCKUX BELIECTB —
METaJJIOB M HEMeTauloB (TpaduTa M ainMasa), CIOXKHBIX BELIECTB (XJIOpUAAa HaTpHs),
HCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTHM XMMHUYECKOM peakUuu OT BO3JCHCTBHUS pa3iIMUHBIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, IMpoLEcca AUCCOLUALMU
KHUCJIOT, Imejoyedl U cojieil (BO3MOKHO HCIIOJIb30BaHHE BHUJEO MaTepuasoB), IMPOBEIEHUE
OTIBITOB, WJITIOCTPUPYIOLIUX MPU3HAKU MPOTEKAHUS peakiuil MOHHOro obmeHa (oOpa3oBaHue
ocaJlka, BblJelIeHWe Tra3a, oOpa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakiuu pa3iokKeHHs, COEAMHEHHUS),
pacrno3HaBaHHe HEOPraHMYECKHX BELIECTB C IOMOIIBI0O KAaueCTBEHHBIX pPEaKlIUi Ha HOHBI,
pelIeHre SKCIEpUMEHTaIbHbIX 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 XJiopa (B3aUMOJICHCTBHE C MeETa/llaMH, HEMEeTaUIaMH,
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 CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (pu3HyYecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOIU(HKALMU KUCIOpOJa U cepbl. XUMHUYECKUE CBOMCTBA
cepel. CepoBoJopoJ, CTpoeHue, (u3ndYeckue M XuMudeckue coicTBa. OKCHIABI Cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOWMCTBA
(oOmme kak MpeacTaBUTENs Kiacca KUCIOT M creuudpuueckue). XHUMUYECKHE PEaKIUH,
JeKalle B OCHOBE IPOMBIIUIEHHOIO cloco0a MoiyuyeHus cepHOil kuciotTel. IlpumeHenue
cepHOM kucaoThl. CoM CepHOM KMCIOTHI, KaUeCTBEHHAs peaklus Ha cyiab(ar-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B mpupoae. XHMHMUYECKOE 3arps3HEHUE OKpYXKalollel Ccpelsl
COEJIMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arps3HEHUE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

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, MoyyueHue U npuMmenenue. Coiau aMMOHUS, UX (PU3HYECKHE U XUMUYECKHUE CBOICTRA,
npuMeHeHne. KauecTBeHHas peakuusi Ha MOHBI aMMOHHUSA. A30THas KUCIIOTa, €€ IOJIy4EHUE,
¢u3nyeckue M XMMUYECKHE CBOMCTBAa (0OLIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneuupuyeckue). Vcnonap3oBaHue HHUTPATOB M COJIE aMMOHHS B KauyeCTBE MMHEPAJIBbHBIX
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ynoopeHuii. XuMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpebl COSAMHCHUSIMH a30Ta (KHUCIOTHBIE
JOX/IW, 3arps3HEHHE BO3AyXa, MOYBBI M BOA0OEMOB). Pochop, amnorponHble MoAUDUKAIUU
dochopa, duznueckne u xummuueckue cpoiictBa. Oxcua docdopa (V) u pochopnas kuciorta,
¢u3nyeckue M XMMHYECKHE CBOICTBa, mosyueHue. lcmosnp3oBanue ¢ochaToB B KauecTBe
MUHEPaAJIbHBIX YIOOPEHUH.

OO6mas xapakrepuctuka 31eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIEPOJ, aJUIOTPOIHBIE MOIU(DUKAIINH, PACIPOCTPAHEHUE B
npupoje, GU3MUecKue U XUMUYecKrue cBoiicTBa. Ayncopbuus. KpyroBopoT yriepoaa B mpupoe.
Oxcuppl yriaepoaa, ux pU3NYECKUE U XMMUYECKHE CBONCTBA, JEUCTBHUE HA JKUBbIE OPIaHU3MBI,
MOJIydCHHUE W MPUMEHEHHE. DKOJIOTHYECKUE MPOOIeMbl, CBsA3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUI0TEe3a I100aJbHOrO0 MOTEIUIEHHs KIIMMaTa, MapHUKOBBIM 3¢ddexr. YronpHas kuciora u eé
coiiM, UX (pu3MUeckue M XUMHUYECKHE CBOMCTBA, IMOJlyueHHUE U IpuMeHeHue. KadecTBeHHas
peakuuss Ha  KapOoHaT-woHbl. Mcnonp3oBanume  kapOoHaToB B OBITY, MEIUIUHE,
MIPOMBIIIJIEHHOCTH U CEJILCKOM XO035HCTBE.

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

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMCTBA, MOJy4eHHE U TPUMEHEHHE.
Coemunenus kpemHusi B mpupone. OOmue mnpexacrabienus o6 oxcume kpemuus (1V) wu
KpeMHHEeBO# kucioTe. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHelme
CTPOMTENIbHBIE MaTepHalibl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, Xene300eToH. IIpoGmemsr
0€30MacHOTO UCMOJIb30BAaHUS CTPOUTEIBHBIX MATEPHATIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuil IKcnepumenm:

n3ydyeHue oO0pas3lOB HEOPTaHMYECKHX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HAOIIOJIEHUE MPU3HAKOB UX MPOTEKAHUS, 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), HAONMIOJEHHE Ipolecca OOYIrJMBaHMA  caxapa I1OoJA  JIeHCTBHUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCIOTHI, M3yYeHHE XUMUYECKHX CBOWCTB pa30aBICHHON CEpHOI
KHUCTIOTHI, TIPOBEJICHHE KAa4eCTBEHHOU peakuuu Ha cynb(arT-uoH W HaONIIoeHuE IMpH3HaKa eé
MPOTEKAHUS, O3HAKOMJICHHE C (PU3MYECKHMMH 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 ¢ochaT-uOH M H3YYCHHE MPHU3HAKOB UX
MIPOTEKaHMsI, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW A30THOM KHCIOTHI C MEAbI0 (BO3MOXHO
UCIOJb30BAHNE BUAEOMATEPHUAJIOB), M3y4E€HHE MOJeNell KpPUCTAIMUECKUX PEIETOK anMasa,
rpaputa, ¢yaepeHa, O3HAKOMIIEHHE C MPOLECCOM aJACOpOIMH PAcTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM M YCTPOICTBOM MpPOTHBOras3a, MOJydeHUe, COOMpaHue, paclo3HaBaHue
U U3y4eHHE CBOMCTB YIJIEKHCIIOTO ra3a, MpOBEJCHHE KAaueCTBEHHBIX peakluil Ha kapOOHAT U
CHJIMKAT-MOHBl M M3y4YeHHWE INPU3HAKOB UX IMPOTEKaHMs, O3HAKOMJIEHHE C TMPOJyKIUeH
CHJIMKQTHOM HPOMBIIIJICHHOCTH, PEIIeHUE 3KCIIEPUMEHTAIbHBIX 3a/1au 1o Teme «Bakueiimue
HEMETaJUIbl U UX COCTUHEHUSD.



MeTaJuibl M X COEIMHEHUS

OOmasi xapakTepuCTUKa XHMHUYECKUX DJJEMEHTOB — META/UIOB Ha OCHOBAaHWHM WX
noJioxkenud B [lepuoanueckon cucreMe xumuuyeckux anemeHToB 1. M. Menaeneesa u ctpoeHus
atomoB. CTpoeHue MeTauioB. MeramiMueckas CBS3b M METAJUIMYECKas KpUCTAJUIMYECKas
peméTka. DJIEKTPOXUMUYECKUN psAJl HapsHKeHUH MeTauioB. DU3MYECKHEe U XUMHUYECKHE
cBoiicTBa MeTaiyioB. OOme crnocoObl noinydyeHus mMeTtayioB. IloHATHE 0 KOppO3UM METaIOB,
OCHOBHBIE CTIOCOOBI 3aIUTHI UX OT KOppo3uu. CiuiaBsl (CTaslb, Yyr'yH, TIOPATIOMUHIHN, OpOH3a) 1
WX MPUMEHEHUE B OBITY M POMBIIILICHHOCTH.

[[lerounble MeTasuIbL: TIOJI0KEeHUE B [leproinueckoi cucTeMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaxOXJeHUE B npupoje. Ousndyeckue U XUMUUYECKUE
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 xumuuyeckux sneMmeHToB [l WM. MenpeneeBa, cTpoeHHE HX aTOMOB, HAXOXKIEHUE B
npupoae. Ou3znyeckue U XMMUYECKHE CBOMCTBA MarHusl U KaJblusa. BakHeillue coenrHeHus
Kanpus (OKCHUJI, TUAPOKCU, coyn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHMiL: nosoxkeHue B Ilepumonnueckoi cucreMe xumudeckux syemeHToB [, U
MenpeneeBa, CTpOCHHE aTOMa, HaxoXKJaeHue B mpupoje. dusnyueckne n XUMUUECKHE CBOICTBA
ATIOMUHUS. AMQOTEpPHBIE CBOMCTBA OKCHA M TUIPOKCHUIA ATTFOMUHUS.

Kenezo: mnonoxenue B Ilepuoanueckort cucrteme xumuyeckux isnementoB [l .
MenpeneeBa, CTpOCHHE aTOMa, HaXOXJACHHE B Mpupojie. Pu3nueckne U XUMHUYECKHE CBOMCTBA
xkene3a. Okcuabl, ruapokcuasl U conu xene3a (I1) m sxemesa (11l), ux cocras, cBolicTBa u
MOJTy4YECHHE.

Xumuueckuil IKCnepumenm:

O3HaKOMJICHHE C O00pa3llaMl METa/lIoB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMHU,
U3YYEHHE pEe3YJIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO MCIIOJIb30BAaHHE BHAEOMATEpPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCUAA KalbIMs U HATPUS C BOJIOH (BO3MOYXHO MCHOJIb30BAaHUE
BUJICOMATEPUANIOB), HCCJIEOBAHHE CBOMCTB KECTKOW BOJBI, MpOIlEccCa TOPEHUS JKele3a B
KUCTIOpoie  (BO3MOXHO  HCIOJB30BAaHUE  BHUJCOMATEPHANIOB), IPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, alFOMUHUS, LUWHKA, *kene3a (I1) u xenesza
(1), memu (11), HabaromeHne W OMKCAHUE MPOLIECCOB OKPALIMBAHUS IITAMEHH MOHAMH HATPHS,
KaJusl U Kanblus (BO3MOXHO HCIIOJIb30BAaHUE BUACOMATEPHUAJIOB), UCCiIeI0BaHUE 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 MOBCEJHEBHON JKU3HU YelloBeKa. be3omacHoe ucCnoJsib30BaHuE
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
yepe3 UCIOJb30BaHWE KaKk OOIMX eCTECTBEHHO-HAyYHBIX TMOHSATHUH, TaK U TOHSITHIA,
SIBJISIFOLLIMXCSI CACTEMHBIMH JJIs1 OTACJIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.
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OOme ecTecTBEHHO-HAYYHBIE IOHATHSA: HAYYHBIM (pakT, TuUmoresa, 3aKOH, Teopus,
aHanM3, CHHTE3,  Kilaccu(uKamus,  MEepHOJAUYHOCTb,  HAONMIOACHUE,  DKCIIEPUMEHT,
MO/ICTUPOBAaHUE, U3MEPEHUE, MOJICINb, SIBJICHUE, TAPHUKOBBINA A3P(PEKT, TEXHOJIOT U, MAaTEPHAIIBI.

@dwusmuka: Marepus, aToM, O3JEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHA, H30TOIbI,
pPaaMOaKTUBHOCTb, MOJIEKYNA, OJJEKTPUUYECKUH 3apsl, IPOBOJHHUKH, IOJIYIIPOBOJHUKH,
IMAJIEKTPUKH, (POTODIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperarHoe COCTOSHHE BEIECTBA, ras,
pacTBOp, pPacTBOPHUMOCTb, KpUCTAJUIMYECKas pEHIETKA, CIUIaBbl, (U3WYECKHE BEIWYHHBL,
€IMHHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3/1b1, CoJIHIIE.

buonorusi: ¢otocunTes, npixanue, O6uocdepa, 3KOCHCTEMa, MHHEpAJIbHBIE YIOOPEHHS,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, IUTATEJIbHbIE BEILIECTBA.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOpPHbIE TIOPOJBI, TOJE3HbBIE
HCKOIIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

JUYHOCTHBIE PE3YJIBTATDI

JIM9HOCTHBIE PE3ylIbTaThl OCBOCHHUS MPOrPAMMEI OCHOBHOTO OOIIEro 00pa3oBaHUs
JOCTUTAIOTCS B X0JIe OOYYCHHUsI XUMUU B €IMHCTBE YUCOHOW M BOCIIMTATEIILHOH JCSITEITLHOCTH B
COOTBETCTBUM C  TPAAUIIMOHHBIMU  POCCUUCKUMHU  COLIMOKYIBTYPHBIMH M  JIyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMHU, MPUHSATHIMA B OOIIECTBE MPaBWJIAMA U HOPMaMH IOBEACHUS U
CIIOCOOCTBYIOT IIPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M COIMATTU3AINHN O0yIarOIIIXCS.

JIn4HOCTHBIE PE3YNBTAThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHUCTEMOM TO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMA U PACHIUPEHHE OIbITa JEITEIbHOCTH Ha €&
OCHOBE, B TOM YHCJIC B YaCTH:

1)naTpuoTHYeCKOr0 BOCIIMTAHUA:

[IEHHOCTHOTO OTHONICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUYECKOMY U HAyYHOMY
HacJeAWi0, MOHWMAHUS 3HAYEHUS XUMUYECKOW HAyKd B JKU3HH COBPEMEHHOTO OOIIECTBa,
CrIOCOOHOCTH BJIAJETh JTIOCTOBEPHOW WMH(OpMAaIMerd 0 MepeloBhIX JOCTHKEHHIX U OTKPBITHUSX
MHUPOBOW M OTEUYECTBEHHOW XMMUH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOMCTBE
MUpa 1 oOLIeCTBa;

2)rpaskIaHCKOro BOCIIUTAHUS:

MPEACTABICHUSI O COIMATBHBIX HOPMax W TpaBWJIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJIJIEKTHBE, KOMMYHHUKAaTUBHOM KOMITETEHTHOCTH B 0OII[ECTBEHHO MOJIE3HOH,
y4eOHO-HCCIEA0BATEIbCKOM, TBOPYECKOM M APYTMX BHIAX JEATEILHOCTH, TOTOBHOCTH K
Pa3HOOOpPa3HOI COBMECTHOM ACSITEIIBHOCTH NP BHITIOJIHCHUH YICOHBIX, TTO3HABATEIBHBIX 3a/1a4,
BBITIOJTHEHUH XHMHYECKHX OKCIIEPUMEHTOB, CO3JaHUU YYE€OHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHUMAHUIO M B3aWMMOIIOMOIIM B TPOIIECCEe TOW yuyeOHOHM AESITEIBHOCTH, TOTOBHOCTH
OILICHUBATh CBOE IMOBEICHUE M MOCTYNKHM CBOUX TOBApUIIECH C TO3WIMU HPABCTBEHHBIX W
MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBHUIM MOCTYIKOB;

3)IeHHOCTH HAYYHOTI'O MO3HAHMS

MHUPOBO33PEHUYECKHUE  MPEJACTABJICHUS O  BEHIECTBE M  XMMHYECKOM  peaKkiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH W COCTAaBJIAIOIIME OCHOBY JUIs
MMOHUMAaHMsI  CYIIHOCTHM HAay4YHOM KapTHHBl MHpa, MPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTUS MPUPOJIbI, B3AUMOCBS3SAX YEIOBEKA C MPUPOJHON CPEloid, O PO
XUMHUH B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

[103HABATEJIbHbIE MOTHBBI, HAIlpaBJICHHbIE HA IOJYYEHUE HOBBIX 3HAHUW M0 XHMUH,
HEOOXOaUMBIE Ui OOBSICHEHHS HAOIIOJAaEMbIX IPOIIECCOB W SBJICHUH, IMO3HABATEIBHOM,
MH(OPMALIMOHHON U YUTATENbCKON KYIIBTYpPhI, B TOM YHCII€ HABBIKOB CAMOCTOSITEIBHON PabOThHI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JHUTEPATYpOH, NOCTYIMHBIMU TEXHHMUYECKUMHU CPEACTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTUH;

WHTEpeC K OOYYeHHI0 M TMO3HAHUIO, JT0003HATEIHHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
camM000pa3oBaHUIO, IPOEKTHOW U HCCIEAOBATEIbCKON NEATENHHOCTH, K OCO3HAHHOMY BBIOODY
HaMpPaBJICHHOCTH U YPOBHS OOy4YeHHUsI B JajbHEHIIEM;

4)¢opMupoBaHNs KYJIbTYPHI 310POBbA:

OCO3HAHUE IEHHOCTH JKM3HH, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY 3JI0POBBIO,
YCTaHOBKH Ha 3/I0pPOBBI 00pa3 >KW3HM, OCO3HAHHME TOCIEACTBHA M HENMPHUSITHE BPETHBIX
MpUBBIUEK (YHOTPEONEHUSI aJIKOTOJsl, HAPKOTHKOB, KYypEHHUs), HEOOXOJUMOCTH COOIIOACHHUS
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mpaBmwi 0€30MacHOCTH MPH OOpAlEHUU C XUMHYECKUMHU BEIIECTBAMU B OBITY M peaabHOU
KU3HU;

5)TpynoBoro BocnuTaHus:

HMHTEPEC K MPAKTUIECKOMY U3YUEHUIO MPOPECCH U TPyAa pa3IMIHOrO pOja, YBAXKCHHE K
TPpyly W pe3yiabTaraM TPYIOBOM JEATEIBHOCTH, B TOM UHCIE Ha OCHOBE NPUMEHEHUS
MpEAMETHBIX 3HAHUW TI0 XHMHUHU, OCO3HAHHBIM BBIOOP WHIUBUIYAJTBHOW TPACKTOPUHU
MPOJOJDKEHHUST 00pa3oBaHUsl € y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmeurHoi mpogecCHOHaIbHON AEATEIHHOCTH U
pa3BUTHUS HEOOXOAUMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHCS B MTPOPECCHOHAIBHON CPEJIE;

6)3K0/10rH4€eCcKOro BOCIUTAHUSA

AKOJIOTUYECKH 11eJ1IecO00pa3Hoe OTHOIIEHUE K MPUPOJC KaK MCTOYHHKY KU3HHU Ha 3eMIle,
OCHOBE €€ CYIIeCTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOr0 U Oe3omacHoro obdpasa *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3MUYECKOMY M TICUXHYECKOMY 3/I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHUs MPaBUJl OE30MaCHOTO MOBEACHUS IPU paboTe ¢ BEIIeCTBAMHU,
a TaK)Ke B CUTYAIIHMX, YTPOKAIOIIUX 3/J0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, TMOJydaeMble MPH W3YYCHUH XUMUH, IS PEIICHUS
3a7a4, CBA3aHHBIX C OKPYXAIOUIEH MPUPOJHON CPEIOH, /ISl MOBBIIICHHUS] YPOBHS 3KOJIOTHYECKOM
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa SKOJOTHUECKHX MPOOJIeM M MyTed MX perieHus
MOCPEJCTBOM METOJIOB XUMHUH, IKOJOTHIECKOTO MBIIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCSI UM B
ITO3HABATENbHOM, KOMMYHUKATUBHOM M COLMAJIBHOM MPAKTUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocrtaBe MmeranpeaMETHBIX Ppe3ylbTaTOB BBIACISAIOT 3HAYMMbIE A (OPMUPOBAHUA
MHPOBO33pEHHUs OOlIeHAYYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (akT, cUcTeMa,
MIPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
IpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI U3 ATUX IPeaMeTOB GOPMUPOBATEH MPEJICTABICHUE O
L[EJIOCTHOW HAy4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIE NEHCTBHUS (IMIO3HAaBATEIbHbIE,
KOMMYHHUKATHBHBIC, PEryJISTUBHBIC), KOTOpbIE OOECHeunBalOT (OPMUPOBAHHE TOTOBHOCTHU K
CaMOCTOSITEIIbHOMY ITUIAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU eI TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble jJornueckue neiicTBus:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMI:
pacKpblBaTh CMBICA XMMHUYECKHX MOHATHH  (BBLACIATh UX XapaKTEepHbIE IMPU3HAKH,
yCTaHABIMBATh B3aMMOCBS3b C JIPYTUMH MOHATUSMH), UCIIONB30BATh MOHATHUS AJS OOBSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUIN, BBIOMPATH OCHOBAaHUS M KPUTEpUU IS Kiaccuuxanuu
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKLIMi, yCTaHABIMBATh IPUUMHHO-CIICICTBEHHbIE CBS3U
MeXay 0OBEKTaMU U3YyYEHUs, CTPOUTH JIOTHUECKUE pacCyXIeHUs! (MHAYKTUBHBIE, 1eIyKTUBHbIEC,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITIOUYCHHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (MPEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOJb3yeMble B XUMHUH, MPeoOpa3oBBIBATH IITUPOKO
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 MPEJICTAaBICHUN BBIABIATH W
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHYECKUX DPEAKIHi, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPHUYMHHO-CIEACTBEHHBIE CBSI3H U
MPOTUBOPEUUS B U3y4aEMbIX MIPOLECCAX U SABJICHUSIX.

ba3zoBble uccienoBarebCKue 1eHCTBUA:
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YMEHHUE HCIOJb30BaTh MOCTABJICHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTAa MO3HAHUS, a
TaKke B KadecTBE OCHOBBI Ui (OPMHUPOBAHHS TUIOTE3bl IO MPOBEPKE IMPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHue OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TPOBEICHHUIO YUYCHHUECKUX
HKCTIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJI0M IPOIIecca, CaMOCTOSITEIHbHO POTHO3UPOBAThH €TI0
pe3ynbTat, (GopMyIHpoBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

yMeHHUe BbIOMPATh, aHATM3UPOBATh U UHTEPIIPETUPOBATh HH(POPMAIHIO Pa3TUIHBIX BUIOB
1 (OpM MpeCTaBIICHUS, TOTYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO -TIOMYJISIpHAs JIUTepaTypa
XAMUYECKOTO COJIEp)KaHUs, CIPAaBOYHbIE TMOcoOus, pecypcsl HWHTepHeTa), KpPUTHYECKH
OIICHUBATh MMPOTHBOPEUUBYIO U HEJJOCTOBEPHYIO MH(OPMAIHIO;

YMEHHE MPUMEHSTh PAa3JIMYHbIE METOJIBI M 3aIPOCHI TIPU TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIINX JIaHHBIX, HEOOXOUMBIX JUTS BRITIOJTHEHUSI YI€OHBIX U TO3HABATEIBHBIX 33144
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B O0JACTH WCIIOJIB30BaHUS HH(POPMAIIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHA, OBJaJICHHE KYJIbTYPOIl aKTHBHOTO HCIIOJIb30BAHUS PA3IMIHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OpMy TIpeACTaBICHUS
nHGOpPMAIMYA W WILTIOCTPUPOBATH pENIaeMbIe 3314 HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOMHAIUSMU;

YMEHHE HCIOJb30BaTh W aHAIM3UPOBATH B Ipollecce ydeOHOW W WMCCIeNoBaTeIbCKOU
JESTeTbHOCTH WH(OPMAIIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CETBCKOTO X03SHCTBA M TPAHCIIOPTA
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHUSI 3aJlaBaTh BOMPOCHl (B XOJe auaiora W (WIM) JTUCKYCCHH) II0 CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUS TIPEICTABISATh MOJyYEeHHbIEC PE3yIbTaThl TO3HABATEIBHOMN AEATEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JeNaTh IMPE3CHTALUI0 PEe3YJbTAaTOB BBIMOJIHEHUS XUMHUYECKOTO
JKCIEpUMEHTa (J1abopaTOPHOTO OIMBITA, JIAOOPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, Y4€OHOTO MMPOCKTA);

YMEHHsI y4eOHOT0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATENIbHOM U
HCCIIEIOBATENIbCKONM AEATEIbHOCTH MpPU PEIICHUH BO3HHUKAIOMIMX MpoOJieM Ha OCHOBE yuéTa
oOLIMX HMHTEPECOB W COTJIAaCOBaHMS MO3UIMH (0OCyxkaeHus, oOMEeH MHEHUSMHU, «MO3TOBBHIE
HITYPMBI», KOOPJUHALIMS COBMECTHBIX JACHCTBHI, ONpeAeNeHue KPUTEPHUEB M0 OIICHKE KauecTBa
BBITIOJIHEHHOU pabOTHI U IPYTHE).

PeryasiTuBHbIe YHHBepPCAJIbHbIE y4eOHbIe 1eiicCTBHUS:

YMEHHE CaMOCTOSITENIHO ONPENENATh IeNU JESITeIbHOCTH, TIIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJUPOBaTh U MpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HauOosiee APQPEKTUBHBIE CIOCOOBI pelIeHHs Y4eOHbIX W IO3HABATeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABIISITh WM KOPPEKTUPOBATH MPEIIOKEHHBIA alTOPUTM JEHCTBUI MpHU
BBIMIOJIHEHUH 33JaHUM ¢ y4€TOM TMOJIydeHHMs HOBBIX 3HAHHMH 00 M3ydyaeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKLUAX, OIIEHHBATh COOTBETCTBHE MOJYYEHHOTO pe3yibTaTa 3asBJICHHON ey,
YMEHHUE HUCI0JIb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, IIPeAIaraéMble B YCIOBUH 3aJaHUH.

MHNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOEHHIO OO0S3aTENBHOIO COJEpIKaHUs,
YCTaHOBJICHHOTO JaHHOM (enepanbHON pabouell MporpamMmol, BBIJIENSIOT: OCBOCHHBIE
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oOyJaromMMHUCs Hay4YHble 3HAHUS, YMEHUS U CIOCOOBI JeicTBUM, cneuuduyeckue s
npeaMeTHON o0macTh «XUMUS», BHIBI JEATEIFHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUA, €rO
MHTEPIpPETAINH, TPE0OPa30BAHUIO U IPUMEHEHHUIO B PA3TIMUHBIX YU€OHBIX M HOBBIX CUTYAIIHSX.

K xonmy obyuenus B 8 kiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIINXCS YMEHU:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TMOHSATHH: aTOM, MOJIEKYyJa, XUMUYECKUM
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAs U
HEOJHOPOHAs), BAJICHTHOCTb, OTHOCHTEJIbHAs aTOMHAs W MOJICKYJsipHash Macca,
KOJIMYECTBO BEINIECTBA, MOJIb, MOJISIpHAsE Macca, MaccoBas JOJS XUMHUYECKOTO
JJIeMEHTa B COCJAMHEHUHU, MOJIIPHBIH OO0BEM, OKCHI, KHUCJIOTa, OCHOBAHUE, COJIb,
ANEKTPOOTPHUIATETHFHOCTD, CTETICHh OKUCIICHHS, XUMUUYECKAas pEeaKIlus, KiacCuPpuKanus
peaKIyii: peakiuy COSANHEHUS, PEAKIIUK PA3JI0KEHUs, PEaKIIUU 3aMEIICHUS, PEaKIIuu
00MeHa, K30- U IHJAOTEPMHUUYECKUE PEAKIINH, TEIIIOBOU 2PPEKT peakiuu, siapo aToma,
AJIEKTPOHHBIM CJIOM aToMa, aToMHas OpOWTa b, paguyCc aroMa, XUMHUYECKas CBS3b,
MOJISIPHAsl M HETOJIApHAas KOBAJICHTHAs CBs3b, MOHHAS CBs3b, 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
OTpeNeIEHHOMY KJIacCy COEIMHEHMH Mo QopmyiaaM, BHJA XUMHYECKON CBS3U
(KoBajieHTHasl U HIOHHAs) B HEOPraHUYECKUX COCTUHEHUSIX;

packpsiBaTh cMmbica Ilepuoamyeckoro 3akona [[. M. MenneneeBa: n1eMOHCTPUPOBATH
IMOHUMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HUX
nonoxenus B Ilepuoanueckoil cuUcCTEME, 3aKOHOB COXPaHEHUsI MAacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHHUs, 3aKOHAa ABOTraapo;
ONMHCHIBaTh M XapaKTepuzoBaTh TabmuuHyio Gopmy Ilepuoanueckoit cUCTEMbI
XMMHUYECKUX DJIEMEHTOB: DPa3MyaTh MOHATUS «JaBHas moarpymnmna (A-rpymmna)y u
«moboynass mnoxarpynna (b-rpymma)», maneie U GOJbIIME MEPUOMAbI, COOTHOCUTH
o0o3HavyeHusl, KOTOpble UMeroTcsl B Tabnuue «llepuoauueckas cucreMa XUMHYECKUX
anemenToB J[. . MennaeneeBa» ¢ YUCIOBBIMH XapakTEPUCTUKAMH CTPOEHUSI aTOMOB
XMMHUYECKUX DJIEMEHTOB (COocTaB W 3apsa  sAnapa, oO0liee 4YHCIO 3JIEKTPOHOB U
pacnpeseneHue ux mo EKTPOHHBIM CIIOSIM);

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

XapaKkTepu30BaTh (OMHUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB Pa3TUYHBIX
KJIacCOB, TMOATBEpXKJas  ONHUCAHME MpUMEpaMU  MOJIEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH IPOTEKAHUSI XUMUYECKUX MPEBPALIEHUN B PA3JIMYHBIX YCIOBUSX;
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BBIYHCIISATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOTO JIEMEHTa 10 (popMysie COCTUHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, IPOBOAUTH PACUETHI 110 YPABHEHUIO XMMUYECKON PEAKIUU;

IIPUMEHATh OCHOBHBIE ONEPALUH MBICIUTEIBHON AEATEIbHOCTH — AHAIU3 M CHHTE3,
cpaBHeHHE, 0000IIeHNe, CUCTEeMAaTH3AIHI0, KIacCU(UKAIMIO, BBISBICHUE MPUYUHHO-
-CJI€/ICTBEHHBIX CBS3€H — IJI1 M3Y4YEHUS CBOWCTB BEIIECTB M XUMHUYECKHX PEAKLHU,
€CTECTBEHHO-HAY4YHbIE  METOJAbl  I[O3HAHUS  —  HaOJIOJEHHE,  U3MEpEHHE,
MOJIEIMPOBAHNUE, SKCIIEPUMEHT (pEaJIbHbII U MBICIICHHBIN);

ClIeZIOBaTh MpPaBHUJAM TIOJIB30BAaHUS XMMHUYECKOH TOCynod ®  J1abOpaTOpHBIM
o0OpyJIOBaHHEM, a TaKKe MpaBWIaM OOpalleHHs C BEUIECTBAMHU B COOTBETCTBHH C
MHCTPYKUHUSMHU O BBINOJHEHUIO J1a0OPATOPHBIX XUMUYECKHX OMBITOB IO MOJIYYEHHUIO
U coOMpaHUI0 Ta3000pa3HBIX BEMIECTB (BOJOPOAA M KHCIOPOJA), MPUTOTOBICHHUIO
pacTBOPOB C OMPEAECIEHHON MAacCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, MJIAHUPOBATH
U MPOBOJUTH XUMUYECKHE IKCIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C IOMOIIBIO MHAUKATOPOB (JTakMyc, GpeHoiTaaenH, METUIOPAHXK U IPyrue).

K koHiy oOyueHus B 9 kjacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb chOPMHUPOBAHHOCTh Y OOyUaIOUINXCS YMEHHI:

PacKphIBaTh CMBICIT OCHOBHBIX XHMHUYECKHAX TOHSITHIA: XUMUYECKUH DIIEMEHT, aTOM,
MOJIEKYJa, UOH, KaTUOH, aHUOH, MTPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPHUIATENILHOCTD, CTENEHb OKUCIICHUS, XMMHMUYECKas peaklus, XUMUdecKas
CBSI3b, TEIIOBOM 3PQEKT peakiuu, MOJb, MOJSIPHBIM 00BEM, PacTBOP, DIEKTPOIUTHI,
HERJICKTPOJINTHI, 3JEKTPOJIUTHYECKAs AUCCOLMAIMS, PEAaKUUd HOHHOro oOMeHa,
KaTaJln3aTop, XHMMHUYECKOE paBHOBECHE, OOpaTuMble U HeOOpaTUMbIE pPEAKIINY,
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKLUH,  OKHUCIMTENb,  BOCCTAHOBUTEIID,
OKHCIICHHME M BOCCTaHOBJIEHUE, aJJIOTPONMs, aM(OTEPHOCTb, XUMHUYECKasl CBS3b
(koBaJleHTHAsi, WOHHAs, METAJIMYECKas), KpUCTAJUIMYECKas peleéTka, KOppo3us
METaJUIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOW pEaKLMH, IMPEIesIbHO JIOIycTUMas
koHueHntpanus [1/IK Bemecta;

WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKMX MOHATHM W NPUMEHATH 3TU
MOHATUS NPU OIMCAHUY BELECTB U MX IPEBPALLCHUH;

UCIOJb30BaTh XUMHUYECKYIO CHMBOJIMKY JJIsl COCTaBie€HUS (OpMya BeELIECTB U
YpaBHEHUH XUMUYECKUX PEAKIIHIA;

ONpeNeNiTh BAJIEHTHOCTb W CTENEHb OKUCIEHUS XUMHUUYECKUX OJJIEMEHTOB B
COEJIMHEHUSAX pPAa3JINYHOTO COCTaBa, IMPUHAAJIECKHOCTb BELIECTB K ONPEAEIEHHOMY
KJIaccy COEAMHEHUWH 1o ¢opmynaMm, BUJ XMMHUYECKON CBsA3U (KOBAJEHTHAs, MOHHAs,
MeTaJUIMYecKas) B HEOPraHMYECKUX COEIUHEHUAX, 3apsii HOHAa M0 XUMHYECKOH
¢bopmyre, Xapakrep cpelbl B BOJHBIX PAacTBOpax HEOPraHMYECKUX COEIUHEHUH, TUI
KPUCTAJTIMYECKON PEMIETKA KOHKPETHOTO BELIECTBA;

packpeiBaTh cMmbica [leproanueckoro 3akoHa /I. . MenzaeneeBa u 1eMOHCTpHPOBATH
€ro NOHMMAaHME: ONMUCHIBATh U XapaKTepu3oBaTh TabauuHyo Gopmy Ileproaunueckoit
CHCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3iuuyaTh MOHATHUSA «IJ1aBHas mnoarpynmna (A-
rpynna)» M «mnobouyHas mnoxarpynna (b-rpymma)», Manble U OonblIve MEPHOBI,
COOTHOCUTb 0003HaueHHs, KOTOpble HUMEIOTCd B IEpHOAMYECKOW Tabiuie, ¢
YHCIOBBIMH XapaKTEPUCTHKAMH CTPOEHHSI aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB U
3apsia sizipa, o0Iee YUCIo MEKTPOHOB M PACHpPEIeNICHHE UX IO AJIEKTPOHHBIM CIIOSIM),
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OOBSICHATH 0O0IIMEe 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB JJIEMEHTOB U HX
COCJMHEHUH B Mpejeiax MajblX MEepUOJOB U TJIABHBIX MOATPYII ¢ yYETOM CTPOCHUS
UX aTOMOB;

KJIaccu(UIMPOBaTh XUMHUECKUE JIEMEHTHI, HEOPraHMYECKHE BEUIECTBA, XUMUYECKUE
peaknuu (MO0 YHMCIY W COCTaBy YYacTBYIOIIMX B PEAKIMU BEIIECTB, 1O TEIIOBOMY
3P PexTy, M0 UIMEHEHHUIO CTETICHEH OKUCIICHHS] XUMUYECKHUX JIEMEHTOB);
XapakTepu30BaTh (ONMUCHIBATH) OOLIME M cHenu(pUYEecCKue XWMHUYECKHE CBOWCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, OATBEPIK/Iasi OMMMCAHUE TIPUMEPAMH MOJIEKYISAPHBIX U
WOHHBIX YPAaBHCHHI COOTBETCTBYIOIIUX XUMUYCCKUX PEAKITUH;

COCTaBJISITh YPABHEHUS JICKTPOJIUTHUYECKON JUCCOLMALIMU KUCIIOT, IIEJI0YEH U COJIEH,
MIOJIHBIE ¥ COKpAIIEHHBIC YPaBHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHHS PEaKIINH,
MOJATBEPXKMAIONINX CYIIECTBOBAHME TEHETHUECKOW CBS3M MEXAY BEIIECTBAMHU
Pa3IMYHBIX KIIACCOB;

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

MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHHSI XUMUYECKHUX MTPEBPAICHUH B Pa3IMYHBIX YCIOBHSIX;

BBIYMCIIATH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO ¥ MOJIIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJTF0 XMMHUYECKOTO AJIEMEHTa 110 (popMysie COCTMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACYETHI IO YPABHEHUIO XUMUYECKON pEaKIIim;

coOnroAaTh TMpaBWia MOJb30BAaHUS XMMHUYECKOM mocynol u  1abopaTopHBIM
o0opy/noBaHHEM, a TaKkke MpaBuia oOpallleHUs C BelleCTBAaMU B COOTBETCTBHH C
MHCTPYKUHUSMHU IO BBITIOJIHEHUIO J1a00PAaTOPHBIX XUMUYECKUX OMBITOB MO MOJYyYEHHUIO
1 COOMPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTJIEKHCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, TOATBEPKIAIONINE KauyeCTBEHHBI COCTaB Pa3IMYHbIX BEIIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XJIOpUA-, Opomua-, noaua-, kapooHat-, docdar-,
CWIIMKAT-, cynab(haT-, THIPOKCHI-UOHBI, KATHOHbI AMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHMUECKUX BEIIECTB;
MPUMEHSITh OCHOBHBIE OTEPALlMU MBICIUTENILHON NEATEIbHOCTH — aHAlIM3 M CHHTE3,
CpaBHEHME, 0000IeHHe, CHCTEeMATU3allUI0, BBISBICHUE MPUYUHHO-CIIEICTBEHHBIX
CBs3€M — JUIs M3Y4YEHHs] CBOMCTB BEIIECTB M XUMHMUYECKUX PEaKIUH, €CTECTBEHHO-
HayyHble METOJbl TO3HAaHWA — HaONIOJEeHHWe, U3MEpPEeHHe, MOJIeIUPOBaHUE,
9KCIEPUMEHT (peaabHbIA U MBICJICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIIACC
N KounyecTBouacos DJIeKTPOHHBbIE
; HaumeHoBaHuepas3aejioB U (ungpossbie)
n/ Bcer | Kontpoabnbiepabor | IlpakTudeckuepador
TEMIIPOrPaMMbI o0pa3oBaTeibHbIEpPeCyp
II ) bI bl
CBI
Pazneal.llepBoHavyajibHbIeXUMHYECKHCTIOHSITHS
XuMusg — BakHas 00J1acTh
1.1 €CTECTBO3HAHUA U IIPAKTHUECKOU 5 2 bubnmorexa LOK
) p https://m.edsoo.ru/7f41837c
EATENHLHOCTH YeJI0BEKA
bu6moreka [IOK
1.2 BemectBa ecKuepea 15 1
HHECTBA M XHMUHCCKICpCAKIITH https://m.edsoo.ru/7f41837c
Hroronopazneny 20
Pa3znen 2.BaxHeiilme npeacTaBUTe/ I HEOPraHNYeCKNX BellecTB
bu6mmoreka [IOK
2.1 B .K ! e 00 6
O3AYX. RACIOPOL. LIOHATHE 0D ORCIIax https://m.edsoo0.ru/7f41837c
bu6mmoreka [JOK
2.2 B g1 e 8 1
OAOPOAL-LIOHATHE O KHCITOTAX H COTLIX https://m.edsoo0.ru/7f41837c
2.3 Bopna. PactBopsl. [TonsiTHe 00 0OCHOBaHUAX 5 1 1 bubmnorexa [TOK
https://m.edsoo.ru/7f41837c
OCHOBHBIEKIIACCHIHEOPTaHUICCKUXCOCTUHE bu6mmoreka [JOK
2.4 . 11 1 1
HUH https://m.edsoo.ru/7f41837c
Hroronopazneny 30

Paspnen 3.1lepuoanyeckuii 3akoH u [lepuoanyeckasi cucreMa xumudeckux 3j1eMeHToB /. U. MengeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

IIepnognueckuint 3axkoH u [lepuoanueckas

bubmuoreka [JOK
3.1 ﬁg;;f;;:;f?TC;(::H;HGZl\;Si?B A1 ! https://m.edsoo.ru/7f41837c
3.9 Xumuueckasi cBsi3b. OKHCIUTETBHO- 11 bubnuorexa [JOK
BOCCTAHOBHUTEJIbHBIE PEAKLINHU https://m.edso0.ru/7f41837c
Hroronopaszeny 18 Et?riﬂf/?ee;si? r(L)Jﬁf41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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9 KUIIACC

No KoauyecTtBouacoB DJIeKTPOHHBbIE
; HaumeHoBaHuepas3aejioB U (undgposrbie)
n/ Bcer | KonTpoubHbiepado IIpakTnyeckunepado
TEMIIPOrPaMMbI o0pa3oBaTejbHbIEpecyp
11 0 ThbI ThI
ChI
Pa3nes 1.BemecTBO U XMMHYecKHe peaKkHu
11 [ToBTOpEHue u yriy6ienne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE3aKOHOMEPHOCTUXUMHUYECKHXPEA 4 bubnuorexa [JOK
' KLU https://m.edsoo.ru/7f41a636
13 DIIEKTPOJUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubnuorexa [JOK
' XHWMHYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroromopazneny 17
Pa3nen 2.HemeTa/uibl M MX COEIMHEHUA
51 OO6mrast XapaKTepUCTUKAa XUMUUYECKUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u 6 bubmorexa HOK
' ) PyHbL. 24P https://m.eds00.ru/7f41a636
e€coeTMHEeHHS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3ot, pochop u ux 7 1 bubmorexa HOK
' DYHHERL ’ P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMmeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
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Hroronopazneny 25
Pazjnen 3.Metanibl 4 MX COeIMHEHUS
3.1 OO0muecBoiCTBAMETAIIIIOB 4 Eg{iﬁﬁf;i?ﬁﬁ 112636
3.2 Bakueiimme MeTauIbl U KX COSIUHEHUS 16 ]P?tfgsﬂll;ﬁf;(;?ﬁﬁ £412636
Hroronopasznemy 20
Paznen 4.Xumus n okpyxxaiomnias cpeaa
4.1 BeniecTBa u MmaTepualbl B KHU3HU YEIOBEKa 6 bubmorexa LOK
https://m.edsoo.ru/7f41a636
Hroromnopaszneny 6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
Ne KosunyecTBOYacoB
arams DJ1eKTPOHHBbIENU(PPOBLIEOOPA30B
n Temaypoka Be KoHTpoJbHBI IIpakTU4ecku A y P bp P
YeHHust aTeJIbHBIEPeCYPChI

/ ero | epadorsnl epadoThl
n

Wucrpykrax no Th B kabunere.

1 IIpeamer xumun. Poiib XUMUHK B 1 05.09.202 | bubmmorexa TIOK
pent ) 3 https://m.edsoo.ru/ff0d210c

YKU3HU 4yesioBeka. Tena u BenecTna

5 Ilonarue o MeTo1ax MO3HAHUS B 1 07.09 bu6mmoreka [IOK
XUMHUU ' https://m.edsoo.ru/ff0d227e
[TpakTruueckast pabota Ne 1
«IIpaBuiia paboTHI B 1a00paTOpUu U bubnuoreka [IOK

3 . 1 1 12.09
pUEMBI 0OpaIIeHHsI C https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYTI0OBAHUEM))

4 YucTele BemecTBa U CMECH. 1 14.09 bubmuoreka [JOK
CriocoOnl pasneneHus cMmecei ' https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabota Ne 2

5 «Paznenenne cmeceit (Ha mpumepe 1 1 19.09 bubmorexa HOK

A . pHMep ' https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
bubmuoreka [JOK
6 A 1 21.09
TOMPI H MOJICKYIIBL https://m.edsoo.ru/ff0d2a6¢
XUMHUYECKHUE AIEMEHThI. 3HAKH bubmuoreka [JOK

7 1 26.09
(CMMBOJIBI) XUMHUYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8

bu6mmoreka [JOK

8 [IpocThlie U cloKHBIEBEIECTBA 1 28.09

P B https://m.edsoo.ru/ff0d2a6¢

22



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 [IOK

9 ATOMHO-MOJIEKYIISIPHOCYUYCHHE 03.10
YIAPHOEYH https://m.edso0.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTaBa
10 BellecTB. Xumuueckas popmysa. bubnuotexa [JOK
BaneHTHOCThaTOMOBXMMHUYECKUXAJIIE https://m.edsoo.ru/ff0d2eae
MEHTOB
OTHOcHUTENbHAS aTOMHAs Macca.
11 OTHOCHUTENbHAS MOJICKYJIIpHAs 05.10 bubmorera [JOK
yip ' https://m.edsoo.ru/ff0d323c
Macca
MaccoBas 10J1s1 XHMHAYECKOTO bu6moreka [IOK
12 10.10
SJIEMEHTA B COSTMHEHNUN https://m.edsoo.ru/ff0d350c
13 KomnuectBo Bemniectsa. Moub. 110 bu6moreka [IOK
MousipHas Mmacca ' https://m.edsoo.ru/ff0d5230
14 DOu3nveCcKrue U XUMUYECKHE SIBIICHUS. 1710 bubnuorexa [JOK
XyUMUUEeCKas peaKius ' https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBUs NPOTEKaHUS 1910 bubnuoreka [IOK
XUMHYECKMX PEAKIMI ' https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHHS MaCChl BEIIECTB. bubnuoreka [JOK
16 24.10
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
BrruncieHust KoaudecTBa, MacChl
17 BEIICCTBA 10 YPABHCHUSAM 26.10 bubmorexa HOK
Hl P . ' https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEAKIUi
Knaccudukanus XuMmuaeckux
18 eak 1/11(7? (co;l WHEHUSI, Pa3JIOKCHHS 07.11 Bubmmorexa LIOK
pearht A P ’ ' https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
bubmuoreka [JOK
19 sHIMKIIoneaucT. O600IIeHNE 1 09.11 1

CHCTeMaTH3alusI3HaHUH

https://m.edsoo.ru/ff0d40c4
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KonTtponsnas padota Nel mo teme

bubnuoreka [IOK

20 14.11
«BelecTBa U XUMHUYECKHUE PEAKLIUM https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. Cocras

21 Bo3ayxa. Kuciaopoa — 3ieMeHT u 16.11 bubmiorexa HOK

yxa. p ' https://m.edsoo.ru/ff0d448e
npocroe BeuecTBo. O30H
dusznyecKre U XUMUYECKUE

29 CBOMCTBA KUCJIOPOJia (peaKkiuu 2111 bubnuotexa [JOK
OKHUCJIEHHS, TOPEHHE). ' https://m.edsoo.ru/ff0d4614
Ilouatueoboxcugax
CriocoOBI MOTydeHHUsT KHCIIOPO/1a B

23 J1abopaTOPHH U MPOMBIILIEHHOCTH 23.11 bubmorexa HOK

partop p ' ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TennoBoii 3¢ ekt xumMuueckoin

24 peaKkuu, MOHSITHE O 5811 bubnuoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHUH, IK30- ' https://m.edsoo.ru/ff0d4790
Y SHIOTEPMUUYECKHUX PEAKITHIX
TomnuBo (HedTh, yroiab U METaH).

25 3ar HBHCI-EI/Iqu;OB yra CIIOCOOBI Zro 30.11 bubmorexa HOK

P %, ' https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTrueckas padota Ne 3 o Teme
26 «ITonmyyenue u cobnpanue 05.12 bubmotera [JOK
v p . ' https://m.edsoo.ru/ff0d4ae2
KHCTIOPO/1a, U3yYEHUE er0 CBOMCTBY»

97 Bogopon — snemeHT u ipocToe 07.12 bubmuoreka [JOK
BeniecTBo. Haxoxnenue B mpupoe ' https://m.edsoo.ru/ff0d4dd0
du3nyecKue U XUMUYSCKUE

28 CBOICTBa BOJIOpOJa 12.12 bubmotera [JOK

poAa. ' https://m.edsoo.ru/ff0d4dd0
[IpumeHneHnueBonopoa
29 [lousaTue o KuCIOTaxX U COJISIX 14.12 bu6mmoreka [JOK
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https://m.edsoo.ru/ff0d50d2

30

Cnoco0bl nosTy4eHus: BOAOPOa B

19.12

bubmuoreka [IOK

naboparopun https://m.edsoo.ru/ff0d4dd0
[Ipaktuyeckas padora Ne 4 o Teme
31 | «llomyuenue u cobupanue BOIOpPO/Ia, 21.12 brbamorexa [HOK
. https://m.edsoo.ru/ff0d4f42
W3Yy4YEHUE €ro CBOUCTBY
32 MouisipHblit 00BEM ra3oB. 3aKOH 2612 bubnuorexa [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciaenus 00n€Ma, KOJIMYeCTBa
33 | BemiecTBa ra3a 1o €ro H3BECTHOMY 28.12 bubmorexa HOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA TN 00BEMY
Brruucnenust 00EMOB ra3oB 1Mo
34 | ypaBHEHWIO PEAKIIMU HA OCHOBE 09.01.202 | bubmnorexa [IOK
N . 4 https://m.edsoo.ru/ff0d5708
3aKOHA 0OBEMHBIX OTHOILIEHUH ra30B
35 dOu3nvecKrue U XUMUYECKHE bubnuorexa [JOK
CBOMCTBA BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [ToHsTHE 00 bubnuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pacTBOpHUTEIb.
37 Hacsiiiennbie 1 HEHACHIIIICHHBIS bubnuoreka [JOK
pacTtBOpbl. MaccoBas J10J1s BELIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTuueckas padbora Ne 5 mo Teme
38 «IIpuroroBienue pacTBOpPOB ¢ bubnuoreka [JOK
OIIPENECIEHHON MAacCOBOU 10JIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEUIECTBA»
39 KonTtponpHas padota Ne2 o teme bubnuorexa [IOK

«Kucnopoa. Bonpopoa. Boga»

https://m.edsoo.ru/ff0d6342
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Oxcunpl: cocTaB, KiaccupuKays,

bubnuoreka [IOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosmydyenne u XMMHUYECKUE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX B bubmiorexa HOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
42 OCHOBaHUS: COCTaB, bubmmoreka [{OK
KJaccuukaiys, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHne u XUMHYECKHE CBOMCTBA bubnuorexa [JOK
OCHOBAHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMHYECKHE CBOMCTBA bubnuoreka [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee?
Comu (cpenHue): HOMEHKIIATypa,
46 CHOCOf(SBI;) 0T )GHI/IH XI/IMI/I‘IZSKI/IG bubmorexa [TOK
N yi ’ https://m.edso0o.ru/00ad9474
CBOMCTBA
[TpakTuueckas pabota Ne 6.
47 Pemenue skcnepuMeHTaIbHBIX 3a7a4 bubnuorexa [JOK
mo TeMe «OCHOBHEIE KJIacChl https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKUX COCIMHCHHIN
I'enetnueckas CBsI3b MEKIY
48 KJIacCaMH HEOPraHHMYECKUX bubmorexa HOK
. p https://m.edsoo.ru/00ad9a50
COCTMHCHU I
49 O06o0menue u bubmuoreka [JOK
cucTeMaTu3alusI3HaHu| https://m.edsoo.ru/00ad9cb2
KonTtponpHas padota Ne3 o treme
| bu6mmoreka [JOK
50 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX

coequHeHun"

https://m.edsoo.ru/00ad9ela
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[TepBbIe MOTBITKY KIACCHUPUKAITUU

bubnuoreka [IOK

ol XUMHUYECKUX d7eMeHTOB. [ToHsTHE O httos://m.edsoo.ru/00adoffa
rpynmnax cXOJAHbIX JIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 [lepuoauueckas cucrema bubnuorexa [JOK
XUMUYECKuX deMeHToB 1. U. https://m.edsoo.ru/00ada52¢
Meneneera
53 [Tepuoapl, TpymIbl, TOATPYIIIHI bubmorexa HOK
https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
saep. M3oTomnsl https://m.edsoo.ru/00ada342
CtpoeHue AIIeKTPOHHBIX 000J09eK
55 aToMoB 3J5ieMeHTOB [leproanueckoit bubmmorexa LOK
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MenneneeBa
XapakTepucTuKa XUMHUUYECKOTO
56 3JIEMEHTA MO0 €ro MOJI0KEHHUIO B bubnuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Meupeneena
3nauenue [lepuoamyeckoro 3akoHa
57 JUISl pa3BUTUS HAYKU U MPAKTUKH. [l bubnuorexa [JOK
N. MenpaeneeB — y4€HbIi, eaaror u https://m.edsoo.ru/00ada96e
IrPpaKJIaHUH
58 DNEeKTPOOTPULIATEILHOCTHATOMOBXHU bubnunoreka [JOK
MHYECKHUXIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
59 HonHamXHMIeCKaACEAD https://m.edsoo.ru/00adac34
50 KoBaneHTHasNOIIpHAIXUMUYECKAsC bubnuorexa [IOK

BA3b

https://m.edsoo.ru/00adaab8
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61 KoBaneHTHasHENOMApHAAXUMUYECKA 1 bubnuorexka [JOK
SICBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 CrenepoxncaecHus . https:// m.edsocI)_.I ru/00adae28
63 OKucIuTeIbHO- 1 bu6mmoreka [{OK
BOCCTaHOBUTEJIbHBIEPEAKIINHI https://m.edso00.ru/00adb076
bubmmoreka [{OK
64 OKHCIUTEIN U BOCCTAHOBHUTEIIH 1 httos://m.e dsocl)_.lru 100adb076
KonTpoapHas o4 110 TeEM
65 <<CTp§§§He ’Cle(r))le('jfTe1 e 1 bubmorexa HOK
X UMIIECKASCE 3L https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O60011eHNE U 1 bubnuoreka [IOK
CHCTEMAaTH3alIHs 3HAHHUI https://m.edsoo.ru/00adb33c
67 PeseprubIit ypok. O6001eHNE 1 1 bubnuoreka [JOK
CHUCTeMaTH3allusl 3HAHUI https://m.edsoo.ru/00ad9ch2
68 Peseprubrit ypok. O6001eHNE 1 1 bubnuoreka [JOK
CHUCTEeMaTH3allusl 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

Ne KoanuecTBouacon
Be araus DJ1eKTPOHHBbIeNN(PPOBHIEOOPA30
n Temaypoka KonTposbusbl | I[IpakTHyeck A y P bp P
er YeHHus BaTeJIbHbIEPeCYpPChl
/ epadoThl nepadoThI
I 0
Wucrpykrax no Th B kabunere.
[Tepuonnueckuii 3akoH. [lepronnueckas 1 04.09.202 bu6mmoreka [IOK
cUcTeMa XUMUYECKuX 3neMeHToB /I, U. 3 https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XAMHAYECKHX 3JIEMEHTOB MEPBBIX TPEX 1 07.09 bubmorera [JOK
PBBIX D ' https://m.edsoo.ru/00adb6b6
MEepUOIOB
Knaccudukanus 1 HOMEHKIaTypa 1 11.09 bubnuorexa [JOK
HEOPraHMYECKHUX BEILECTB ' https://m.edsoo.ru/00adb7e2
Bunpl XuMH4yeCcKoi CBS3U U THUIIEI 1 14.09 bu6moreka [IOK
KPUCTAJUIMYECKUX PEIIETOK ' https://m.edsoo.ru/00adbac6
Kontponbnas padorta Nel o teme
«IToBTOpEHUE U yriyONeHne 3HaHUI 1 1 18.09
OCHOBHBIX Pa3/IelIoB Kypca 8 Kiaccay
Knaccudukanus XuMuueckux peakiuii 1 21.09 bubnuoreka [{OK
10 Pa3JIMYHbIM MMPU3HAKAM ' https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XUMHUYECKOM
eakuu. IIoHATHE 0 TOMOI€HHBIX U 1 25.09 bubmorexa [IOK
P ] ' https://m.edsoo.ru/00adbe9a
TeTepOTreHHBIX PEeaKIHUIX
IloHsATHE O XUMHUYECKOM PaBHOBECHH. 1 28,09 bubnuoreka [IOK
@axTOpbl, BIUSAIOIINAE HA CKOPOCTh ' https://m.edsoo.ru/00adc28c
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XUMUYECKON PEAKLUU U MTOJI0KEHUE
XMMHUYECKOTO PAaBHOBECHS

9 OKucIuTeIbHO- 02.10 bu6mmorexa [{OK
BOCCTAaHOBUTEIIbHBIEPEAKIIUN ' https://m.edsoo.ru/00adcade
Teopus IEKTPONUTHYECKON

10 mucconuanyy. CHIbHBIE U CIIA0bIE 05.10 bubnmorexa LOK

) ' https://m.edso0.ru/00adcd68
AJIEKTPOJIATHI
bubmmoreka [{OK
11 MonHbleypaBHEHUIPEAKIINI 09.10
P peakdl https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHI B CBETE IIPEACTABICHUN 00 12.10 bubmmorexa TOK
. P ' https://m.edsoo.ru/00add5d8
AIEKTPOJIATHICCKOM JTUCCOITUAITTT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIPENCTABIIEHUNA 00 DIIEKTPOIUTHYECKON 16.10 bubmmorexa [OK
pes P ' https://m.edsoo.ru/00add8b2
IIUCCOLIMAINN
bu6moreka [IOK
14 [TousaTre o ruapoOIU3ECOIIEN 19.10
P https://m.edso0.ru/00add9d4
bu6mmoreka [JOK
15 O06001IeHre U cucTEMaTU3 a3 HAHNI 23.10
m 1 https://m.edsoo.ru/00addd12

16 [IpakTtruueckas padota Ne 1. «Pemenne 26.10 bubnuorexa [JOK
AKCIEPUMEHTAIBHBIX 33724 ' https://m.edsoo.ru/00addbfa
KonTponsnas pabora No2 o teme

17 «DIEKTPOIUTHYECKAS TUCCOIIMALIUI 06.11 Eubmorexa HOK

p a HHATHA. ' https://m.edsoo.ru/00addecO
XHUMHUYECKHUEPEAKITUN B PACTBOPAX)»
OO0111ast XapaKTepUCTHKA FaJIOTEHOB.
18 XI/IMI/II{eCIfHe CBl(D)fICTBa Ha IIpUMepe 09.11 Eubmiorexa OK
pHMep ' https://m.edsoo.ru/00addfe2
XJopa
19 XnopoBojopoa. CoJisiHast KUCIOTA, 13.11 bu6mmoreka [JOK
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XUMUYECKUE CBOUCTBA, MOJTYUYECHUE,
MIPUMEHEHUE

https://m.edsoo.ru/00ade104

[Ipaktudeckas padora Ne 2 o Teme

bu6mmoreka [{OK

20 «[Tomy4yeHne COMTHON KUCIOTHI, 16.11
" . . https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Berumcnenus o ypaBHEHUSAM
21 XUMHUYECKHUX PEAKIINH, €CIIU OOUH U3 20.11 bubnmotexa HOK
p ’ ' https://m.edsoo.ru/00ade488
peareHTOB JaH B U30BITKE
29 OO6mast XxapaKTepUCTHKA PJIEMEHTOB 311 bubnuoteka [JOK
VIA-rpynist ' https://m.edsoo.ru/00ade64a
AJTOTpOTIHBIE MOTU(UKAITIU CEPBI.
23 Haxo>1<p CHHUE CepPhI I/I(beé coe I/IHeII)-II/Iﬁ B 27.11 brbmorexa [TOK
! P UH ' https://m.edsoo.ru/00ade64a
pupoJie. XMMUYECKUECBONCTBACEPHI
24 CepoBonopo, cTpoeHue, (pu3ndeckue u 3011 bubnuoreka [JOK
XUMHUYECKUE CBOMCTBA ' https://m.edso0.ru/00ade802
Oxkcuppl cepbl. CepHas KUCIIOTA,
25 | (usnueckne u XUMHUYECKHE CBOMCTBA 04.12 bubmorexa [TOK
’ ' https://m.edsoo.ru/00adea28
MIPUMEHCHHE
XHUMHUYECKUE PEAKIUH, JIKAIINEC B
OCHOBE MPOMBIIIJICHHOTO Crioco0a
. bu6mmoreka [JOK
26 | TOJy4yeHHS CEpHOI KHCIOTHI. 07.12
. https://m.edsoo.ru/00adec8a
XuMHYecKoe3arps3HeHUEOKPYKaIOIIEHC
peaBICOCTUHEHUSIMUCEPHI
97 Brruucnenune maccoBoii 10U BBIXOa 11.19 bubmuoreka [JOK
MIPOAYKTA PEaKLIUU ' https://m.edsoo.ru/00adec8a
OO01as xapakTepucTuka IeMeHToB VA-
bu6mmoreka [JOK
28 | rpymnmsl. A30T, pacCpoCTpaHEHUE B 14.12

npupone, (bI/I3I/I‘{eCKI/Ie N XUMHUYCCKUC

https://m.edsoo.ru/00adeeab
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CBOICTBA

AmMHaK, ero (pu3n4eckue 1 XUMHIECKHUEe

bubmuoreka [IOK

29 18.12
CBOICTBA, MTOJYYEHUE U TPUMEHEHUE https://m.edso0.ru/00adf004
[Ipaktudeckas padora Ne 3 o Teme

30 | «llomy4yeHne aMMuaKa, U3yu4eHUE €T0 21.12 bubmorexa HOK

i 1Y ' https://m.edso0.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, e€ Gpusndeckue u 55 12 bubnuotexa [JOK
XUMHUYECKUE CBOMCTBA ' https://m.eds00.ru/00adf306
Hcnons30Banne HUTPATOB U COJIEH
aMMOHWMSI B KQ4eCTBE MUHEPATHLHBIX Bu6 110K

nonmoTexa

32 OOpCHMIA. 28.12
YAOOP . https://m.edsoo.ru/00adf518
XUMHUYECKOe3arpsI3HEHUEOKPYKAOIIIEHC
peapICOeTMHEHUIMHA30Ta
Docdhop. Oxcnn bocdopa u

33 (boc:li))o pHaﬂ Kncn(ci))Ta q)q)prl):«m(q\e?cme u 08.01.202 | bubmmorexa [JOK

P o 4 https://m.edsoo.ru/00adf68a
XMUMHYECKHE CBOMCTBA, MOJIyYeHUE
Hcnonws3oBanne GocdaToB B Ka4yecTBE

34 MHHEPAJIbHBIX YI00pECHHH. bubnuoreka [JOK
3arps3HeHuenpupoiHoiicpenpidhochaTam https://m.edsoo.ru/00adfc20
u

35 Yraepon, paclipoCTpaHEHUE B IIPUPOJE, bubnunoreka [JOK
(hM3UYEeCKre U XUMUYECKHUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusndeckue u

36 XUMUUYECKUE CBOMCTBA. DKOJOTUUYECKUE bubmuoreka [JOK
MpOoOJIeMBbl, CBSI3aHHBIE C OKCHIOM https://m.edsoo.ru/00adfebe
yraepoza (1V)

" bubnuoreka [JOK

37 | VYronbHas KHCIOTA U €€ CONH 1

https://m.edsoo.ru/00ae006¢
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[Ipaktuyeckas padora Ne 4 o teme
"[lonydeHune yriekucioro rasa.

bubmuoreka [IOK

38
KauecTtBenHas peakiiys Ha kKapOOHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHauanbHBIC TIOHATHS 00
39 OpPraHNYECKUX BEIIECTBAX KaK O bubmmorexa [TOK
p https://m.edsoo.ru/00ae054e
COCIIMHEHUSX yIIIepo/ia
40 Kpemuuii u erocoesuHeHus bubmiorexa HOK
P https://m.edso0.ru/00ae080a
[IpakTueckas padota Ne 5. Pemenue
41 AKCIEPUMEHTAIBHBIX 337]a4 M0 TEME bu6moreka [IOK
«BasxkHelne HeMeTalIbl U UX https://m.edso0.ru/00ae0bf2
COEIMHEHUD
KontponbHas padota Ne3 o teme
. bu6moreka [IOK
42 «Baxnennine HeMeTalJIbl U UX
https://m.edso0.ru/00ae0el8
COEIUHEHUS
OO6mrast XxapaKTepUCTHKAa XUMHUYECKUX
DJIEMEHTOB — METAJLIOB.
bu6mmoreka [JOK
43 Meramnueckast CBSI3b U MeTaJNINUeCKas
. https://m.edsoo.ru/00ae103e
KpUCTAJUTMYECKas peméTka.
du3nyeckrecBONCTBAMETAIIIOB
XuMHUeCKHEe CBOICTBA METAJIIOB.
44 OJIEKTPOXUMHUUECKUN PSII HAIPsOKEHUH Eubmorexa HOK
p p p https://m.edso0.ru/00ael1156
METAILIOB
OO111e cnocoObl MoJTy4eHUsT METAJLIOB.
45 Crnasel. BeruncneHus no ypaBHEHUAM bubnuoreka [IOK

XUMHWYCCKUX peaKI.[PIfI, €CJIM OJUH U3
pearcHTOB COACPKUT IPUMECU

https://m.edsoo.ru/00ael156
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bubnuoreka [IOK

46 | Honsmie o kopposimeTanion https://m.eds00.ru/00ae1278
bu6mmoreka [{OK
41 [Henoumbremeraniet https://m.edsocI)_.[ ru/00ael4b2
48 Okcubl ¥ THAPOKCUIBI HATPUS U KAJIUS bubnmorexa LOK
https://m.edsoo.ru/00ael14b2
49 [IlenouHo3eMeNbHBIE METAIIIBI — bubnuotexa [JOK
KaJbIIMH U MarHui https://m.edsoo.ru/00ael5e8
50 Baxueimuecoe IMHEHUKAIBITNS bubnmorexa LOK
https://m.edsoo.ru/00ael5e8
51 O000111eH1E ¥ CHCTEMATH3A[MSI3HAHUHA
59 JKEcTKOCTh BOJBI M CITIOCOOBI €& bu6moreka [IOK
YCTpaHEHHUS https://m.edsoo.ru/00ae1886
[TpakTruueckast padota Ne 6 o Teme
53 "YKEcTKOCTh BOABI 1 METOIBI €6 bubmmorexa LOK
yerpanenns” https://m.edsoo.ru/00aelae8
. bu6moreka [IOK
>4 AJOMHHHH https:// m.edsoc%.I ru/00aelc64
55 AMdoTepHbIe CBOMICTBA OKCHIA U bubnuorexa [JOK
TUJPOKCHUIA https://m.edsoo.ru/00aelc64
56 | Weneso bubnuoreka [{OK
https://m.edso00.ru/00ae1d86
57 OKcuIbI, TUAPOKCHIBI M cotn skene3a (1) bubnuoreka [JOK
u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O0o001IeHNEe B CHCTEMAaTH3alUI3HAaHU T
IIpakTtuyeckas padora Ne 7. Pemenue
59 | D3KCHepUMEHTaNbHBIX 33/1a4 0 TEME bubmorexa HOK

«BaxHel1e MeTajuIbl 1 X

https://m.edsoo.ru/00ae3de8
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https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
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

COCAUHECHUA»

Beruncienus o ypaBHeHHUIM
XUMUYECKUX PEAKLUH, €CIIU OJIUH U3

60 peareHTOB JaH B U30BITKE WIIH COACPIKUT 1 bubnuotexa [JOK
MIPUMECH. https://m.edso0.ru/00ae1750
BrrunciieHusiMaccoBONI0IMBBIX0AAPO/T
YKTapeakIuu

61 | OOoOuIeHHe U CUCTeMAaTH3AUS3HAHHIA 1
KontponbHas padota Ned4 o teme

62 | «BaxHeWe METa/UTBI B HX 1
COCTMHCHUS

63 BeniecTBa 1 maTepuainbl B MOBCEHEBHOM 1 bubnuorexa [JOK
YKU3HU YEJI0BEKA https://m.edsoo.ru/00ae3f50

64 XHUMUYECKOE3arps3HEHUEOKPYKAIOIIIEC 1 bubnuoreka [JOK
peabl https://m.edsoo.ru/00ae4270

65 PoJib XuMuM B pelieHrnn 3KOJIOTHYECKUX 1 bubnuoreka [IOK
npooieM https://m.edsoo.ru/00ae4270
PesepBubIit ypok. O6001eHNE 1 bubnuoreka [JOK

66 . 1
CHUCTeMaTH3allusl 3HAHUI https://m.edsoo.ru/00ae0d0a

67 PesepBubIit ypok. O6001eHNE 1 1 bubnuoreka [JOK
cucTeMaTH3alys 3SHaAaHUH https://m.edsoo.ru/00adb33c

68 PezepBHblit ypok. O0oO1IeHNE U 1 bubnuorexa LIOK
cucTeMaTH3alys 3SHaHUH https://m.edsoo.ru/00ad9cb2

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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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
https://m.edsoo.ru/00ad9cb2

METOANYECKHUE MATEPUAJIBI IS YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumus-6a30BbIii-ypoBeHb.- Peanu3anus-
tpedoBannii-OI"OC-0CHOBHOT0-00111eT0-00pa3oBaHus.- MeToM4ecKoe-11ocooune-Iis-
yautensa.pdf IUOPOBBIE OBPABOBATEJIBHBIE PECYPCHI U PECYPCBHI CETHU
UHTEPHET

https://educont.ru

[?utm_source=eljur

https://edu.skysmart.ru

/ https://resh.edu.ru

/ https://uchi.ru

/ https://www.yaklass.ru
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https://edu.skysmart.ru/
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https://uchi.ru/

