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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 10 XUMHUKM Ha YpPOBHE OCHOBHOTO 00I1ero oOpa3oBaHUs
COCTaBJIeHA Ha OCHOBE TpeOOBaHUW K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTeIbHON MPOTPaMMBbl OCHOBHOI'O 0011IEro 00pa30BaHus, IPEACTAaBICHHBIX
B ®I'OC OOO, a Takke Ha OCHOBe (enepaabHON padoueil MporpaMmbl
BOCIIUTAHUS U C Y4ETOM KOHIENIIUHY MPENo1aBaHus y4eOHOT0 MpeaMeTa « XHUMHUSI»
B 0Opa3zoBarenbHbIX opranuzanusx Poccuiickoi denepanuu.

[lporpamma mo XumMumM NaéT MpEACTaBICHUE O LENAX, OOILIeH cTpareruu
00y4yeHMus, BOCHMTAHUS U Pa3BUTUS OOYYaAlOUMXCSA CPEACTBaMU Y4EOHOTO
npeaMeTa, — yCTaHaBiMBaeT  00Os3aTelibHOE  TMPEAMETHOE  COJEep)KaHue,
MpeayCMaTpuBaeT paclpelelieHne ero Mo KiaccaM U CTPYKTypUpPOBaHHE TI0
pazienaM M TeMaM TMPOTrpaMMbl IO XHMHH, OTpPENeseT KOJUYCCTBEHHBIC H
KauyeCTBEHHBIE XapaKTePUCTUKU CoJep KaHus, PEKOMEHTyEeMYIO
MOCJIEIOBATEIbHOCTh M3Y4YEHUS! XUMHUH C Y4ETOM MEXMIPEIMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM Y4e€OHOTO TIpoIecca, BO3PACTHBIX
OCOOCGHHOCTEH OOydJaroIMXCs, OMNPEAeIsIeT BO3MOXXHOCTH MpeaMeTa s
peanm3anuu TpeOOBaHUM K pe3yjbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTEbHOM
MporpaMMbl Ha YPOBHE OCHOBHOT'O 0OIIEr0 00pa30oBaHMs, a TaAKKe TpeOOBaHMUH K
pe3yibTataM 00y4YeHUsl XUMHUU Ha YPOBHE 1eJIel U3yUeHus MPEeAMETa U OCHOBHBIX
BUJIOB Y4€OHO-ITO3HABATEIbHON JACSATENLHOCTH OOY4Yarolerocsi mno OCBOEHUIO
y4eOHOTO COJIep KaHuUS.

3HaHUWE XUMUHU CIY)KUT OCHOBOU 11 (POpMUPOBAHHS MHUPOBO33PEHHUS
00yyJarouerocs, ero NpeaCTaBICHUN O MaTepUaIbHOM E€IMHCTBE MUPA, BAKHYIO
pOJIb UrparoT (OpMUPYEMbIe XUMHEW MPEACTABICHUS O B3aMMOIIPEBPAILCHUSIX
SHEprurM U 00 HBOJIOLUM BEUIECTB B MPUPOJE, O IMyTSIX PEIICHUsS TJI00aTbHbIX
npo0JieM YCTOMYMBOTO Pa3BUTHS YEJOBEUYECTBA — ChHIPbEBOI, SHEPTETUUECKOM,
MUIIEBON U SKOJIOTMYECKOM O€30MacHOCTH, IPOOJIEM 31paBOOXPAHEHHUS.

N3yuenne xumum:

CIIOCOOCTBYET  pealu3allid  BO3MOXKHOCTEH Jii  caMOpa3BUTHA U
(dbopmMupoBaHUS KyJIbTYpPbI JUIHOCTH, €€ 00IIeH 1 (PYHKIIMOHATHHOU TPaMOTHOCTH,

BHOCHUT BKJIJ B (POPMUPOBAHME MBILIUICHUS U TBOPUYECKHUX CIOCOOHOCTEN
00ydJaronmxcs, HABBIKOB HX CAMOCTOSITEIbHOW Yy4eOHOW JEsITENbHOCTH,
AKCTIEPUMEHTAILHBIX M HCCJENOBATEeIbCKUX YMEHUH, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM KU3HH, TaK U B IPOPECCUOHATHHOM e TENbHOCTH,

3HAKOMUT CO CHenu(PUKON HAYYHOTO MBIIUICHHS, 3aKJIaJIbIBAET OCHOBBI
[EIOCTHOTO B3TJIsI/Ia HA €IMHCTBO MIPUPO/IBI U YEIOBEKA, SIBIISIETCSI OTBETCTBEHHBIM
3TarnoM B (HOPMUPOBAHNH €CTECTBEHHO-HAYYHON I'PAMOTHOCTH 00 yJarOIIUXCS;



crocoOCTBYeT (OPMUPOBAHHUIO IIEHHOCTHOTO OTHOINEHHUS K €CTECTBEHHO-
HAay4YHbIM 3HAHUAM, K IPUPOJIE, K YETTOBEKY, BHOCHUT CBOM BKJIAJ] B DKOJIOTUYECKOE
oOpa3zoBaHne 00yJarOIINXCH.

JlaHHbIC HampaBiCHUS B OOYYECHHH XUMHUU OOCCIIEYMBAIOTCS CIIEIU(PUKON
colepkaHus y4eOHOTO TMpeaMeTa, KOTOPBIM  SBISETCS  TeAarorudecku
aIanTHPOBAHHBIM OTPAKEHUEM 0a30BOM HAYKH XUMHUH Ha ONPEAeIEHHOM 3Tane e¢
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHMsI OPpUEHTUPOBAH Ha
OCBOEHHE OO0YYaIOIMMUCS CHUCTEMbI NMEPBOHAYAIbHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPraHWYECKOM XUMUM M HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX MOHATHU
OPraHNYECKON XUMUH.

CrtpykTypa coaepx’aHusi IpOTpaMMbl 110 XUMUHU CPOPMHUPOBAHA HA OCHOBE
CHCTEMHOTO MoAXxoJa K €€ n3ydeHuto. CoJiepKaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHATUN O XUMUYECKOM BJIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUN O XUMUYECKOU
peakuuu. OO0e 3TU CUCTEMBl CTPYKTYPHO OpPraHU30BaHbl MO MPUHIHUILY
MIOCJIEA0BATENBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOI0 YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepnoanueckoro 3akona J[. . MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— Y4Y€HUS O CTPOEHUM aTOMa U XUMHUYECKOU CBSA3H;

— TpenacTaBieHuil 00 AIEKTPOJMTHUYECKOW JUCCOLMAIMM BEIECTB B
pacTBopax.

Teopernueckue 3HAHUS pPACCMATPUBAIOTCS HA OCHOBE HJMIIMPHUYECKHU
MOJTy9€HHBIX M OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCSI TIOCJIE0BATEILHO OT OJHOTO
YPOBHS K APYroMmy, BBITIONHSS (QYHKIUH OOBSCHEHHS W TPOTHO3UPOBAHUS
CBOWMCTB, CTPOCHHS U BO3MOKHOCTEW MPAKTUYECKOTO MMPUMEHEHUS U MOJyYEHUS
M3y4aeMbIX BEILECTB.

OcBoeHne TmporpaMmbl 1O XHMHU CHOCOOCTBYeT (HOPMHUPOBAHUIO
MPEICTABIEHUS O XMMAYECKOU COCTABIISIIOIICH HAyYHOM KapTUHBI MHUPA B JIOTUKE
€€ CHCTEMHON MpPHUPOJbI, LEHHOCTHOTO OTHOIICHHS K HAYYHOMY 3HAHUIO U
METOJaM IMO03HaHWs B Hayke. M3yueHue XWMHHM MPOUCXOJUT C IMPHBJICYECHUEM
3HAHUM W3 paHee HM3YYCHHBIX Y4eOHbIX NpeaMeroB: «OKpYKalolMil MHPY,
«buonorus. 5—7 knacce» u «Pu3nka. 7 Kiaccy.

[Ipy wu3ydyeHMHM XUMHUU TPOUCXOIUT (OPMHUPOBAHHE 3HAHUN OCHOB
XUMHUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUYECKOM
NEATEIbHOCTH YEJOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KYJbTYpBI.
3anaya y4eOHOro mnpeaMera COCTOUMT B (POPMUPOBAHUU CHCTEMbl XMUMHYECKUX
3HaHU — BaXXHENIIMX (AKTOB, MOHATHI, 3AKOHOB U TEOPETUYECKUX MOJIOKEHUH,
JOCTYNHBIX 000OUIEHNH MHPOBO33PEHUYECKOr0 XapakTepa, f3blka HAayKu, B



NpUOOIIEHNM K HAyYHBIM METOJaM TO3HAHUA TPH H3YYCHUH BEIIECTB U
XUMHYECKUX PeaKiuii, B GOPMUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHHUHN U
WX TPHUMEHEHWU B YYEOHO-TIO3HABATEILHOW U Y4EOHO-UCCIIEIOBATEIHCKOM
JeSTEIbHOCTH, OCBOCHMU TPaBWJI O€30MAacHOTO OOpallieHHs C BEIIEeCTBaMU B
OBCEIHEBHOM JKNU3HU.

[Ipu M3yyeHnn XMMUU Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs BaXXHOE
3Ha4YEHHE MPUOOPEIH TaKUE TEITH, KaK:

— (dopMHpOBaHNWE WHTEIUICKTYAIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHMIO, COTPYIHUYCCTBY, CAMOCTOSTSIILHOMY MPHHITHIO PEIICHUH,
CITOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBHUAM KU3HH;

—  HaNpaBJCHHOCTh OOyYeHHS Ha CHUCTEMAaTHYECKOE MPUOOIIeHHE
o0ydJaronmxcss K CaMOCTOSATEIbHON TO3HABATEIILHOW JEATEIbHOCTH, HAyYHBIM
METOJIaM TIO03HaHWsA, (GOPMHUPYIOIUM MOTHBALMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMHH;

— obecrieyeHue yCJI0BHM, CIIOCOOCTBYIONHMX TPUOOPETEHUIO 00 yJarOIIUMHUC S
OTBITa PA3HOOOPA3HOW ACATEILHOCTH, MO3HAHUS M CaMOIIO3HAHUS, KIFOYEBBIX
HABBIKOB (KITFOYEBBIX KOMIIETEHITNI), MMEIOIMX YHUBEPCATbHOE 3HAYCHHE IS
Pa3JIMIHBIX BUIOB JEATEIHHOCTH,

— (¢dopmupoBaHue o0OmEH (QYHKIMOHATBHOM M €CTECTBEHHO-HAYYHOU
IPAMOTHOCTH, B TOM YHCJIE€ YMEHHA OOBSICHITH W OICHUBATh SIBJICHUS
OKPY’KaIOIIIETO MHPA, WCIOJb3ys 3HAHUS W OTBIT, MOJyYEHHBIC MPU U3YUYCHUU
XUMHH, TPUMEHSITh WX MPU pEHICHUH TpoOJieM B TOBCEIHEBHOW KU3HU H
TPYAOBOU 1€ TETLHOCTH;

— (QopmupoBaHHe Yy OOyYAOIMXCA TYMAaHUCTHYCCKHX OTHOIICHHMA,
MOHUMAHUS IIEHHOCTH XUMHUYECKUX 3HAHUW MJI1 BBIPAOOTKH HKOJIOTUYECKH
[IEIeCO00pPa3HOTO TOBENEHUS B OBITY M TPYAOBOHM NEATEIBHOCTH B IETSX
COXpaHEHUs CBOETO 37J0POBbSI M OKPYIKAIOIIEH IPUPOTHOM CPEIbI;

— pa3BUTHE MOTHBAIMA K OOYYCHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCITUTAHUIO HAa OCHOBE YCBOCHHUS OOIICYEIIOBEYECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPODUIS ¥ HANPABJICHHOCTH J1aIbHEHIIIETO
00y4eHus.

OOmee YWCIIO YacoB, OTBEACHHBIX JUIA HM3YYCHHS XUMHU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTanisieT 136 yacoB: B 8 kinacce — 68 yacoB (2
yaca B HeJleqo), B 9 kiacce — 68 yacoB (2 yaca B HEZICIIO).



COJAEP>KAHUE ObYUYEHUA

8 KUIACC

IlepBoHauyaabHbIe XMMUYeCKHE TOHATHS

[Ipenmer xumun. Ponb XUMHUM B KU3HU YEIOBEKA. XUMHS B CUCTEME HayK.
Tena u BemectBa. Pu3znueckue CBOWCTBA BEIIECTB. ArpErarHoe COCTOSHHE
BeniecTB. [loHsiTHE O MeTOoAaxX MO3HaHUS B XUMUU. YHCThIE BENIECTBA U CMECH.
CnocoObl pa3feneHust CMECEeu.

ATOMBI W MOJIEKYJbl. XUMHUYECKUE 3JIEMEHTbl. CHMBOJIBI XUMHUYECKHUX
a51eMeHTOB. [IpoCThI€ U CII0KHBIE BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas ¢opmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB.
3aKOH TMOCTOSIHCTBAa cocTaBa BemlecTB. OTHOCUTENbHAs aTOMHAas Macca.
OtHOCUTENbHAA MOJIEKYJIApHas Macca. MaccoBasi 10J1s XUMUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KomnuecTtBo BemecTa. MoJis. MoJsisipHas macca. B3auMoCBs3b KOJIMYECTBA,
Macchl M YHUCIA CTPYKTYPHBIX EIWHHI[ BemecTBa. Pacdé€rel mo Qopmyrnam
XUMHUYECKUX COCTUHECHUH.

Ou3uvecKkre U XUMUUYECKHUE SABJICHUSI. XUMHUECKasl peakius U e€ MpU3HaKU.
3aK0oH COXpaHEHHs MaccChl BellecTB. XuMU4eckue ypaBHeHus. Kmaccudukarus
XUMHYECKUX pPeaKlnii (COCAUHEHHUSI, pa3JI0KEHU, 3aMEIIICHNs, 0OMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XHUMHUYECKOU MOCYA0M, MpaBuiaMu paboThl B 1a00OpaTOPUH U
npuémamu oOpalieHus ¢ JJaboparopHbIM 000PYIOBaHUEM, U3YUEHUE U OTICaHHUE
¢u3nuecKkux CBOWCTB 00pa3lOB HEOPTaHWYECKUX BEUIECTB, HaOIIOJCHUE
¢u3nueckux (IJIaBJICHUE BOCKA, TasHUE JIbJa, PACTUpPAHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJIEHCALUs BOJbl) U XUMUYECKHUX (TOPEHUE CBEYH, NMPOKATUBAHUE
MEIHOM MPOBOJIOKH, B3aUMOIEUCTBUE MeJIa C KUCIIOTOW) SIBJICHUM, HA0MI0AEHUE U
ONMCaHUE IMPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakuui (pas3jioKeHue caxapa,
B3aUMO/ICCTBUE CEPHON KUCJIIOTHI C XJIOPUAOM OapHsi, pa3yioKEHHE TUAPOKCH A
menu (1) npu HarpeBanuu, B3auMoIeUCTBHE )Keme3a ¢ pacTBopoM cosu Menu (11),
U3y4eHHE CIIOCOOOB pa3feNieHus CMECEH: ¢ MOMOIIbI0 MarHuTa, (pUiIbTpOBaHUE,
BbITIApUBAHUE, TUCTHIUISIINS, XpoMaToTrpadus, MpoBeIeHNUE OUUCTKH IIOBAP CHHO I
comu, HAOMIOJEHWE W  OMHWCAHWE PE3yJbTAaTOB  MPOBEIACHHUS  OTIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAHEHHs] MAaCChl, CO3/IaHHE€ MOJENEH MOJIEKYI
(IIapOoCTEPIKHEBBIX).

BaxHejilmme npeacTaBuTe/ M HEOPraHMYeCKUX BeleCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciopoa — 3jieMEHT U NPOCTOE
BemniecTBO. HaxokneHue Kuciopoja B mOpupojie, PU3NUECKHE U XUMUYECKUE
cBoiictBa (peakuuu ropenus). Oxcunbl. [Ipumenenune kuciopoga. CrocoObl



NOJIy4€HUsI KHUCJIOpoJa B JabopaTopud M HOpOMbINLIEHHOCTH. Kpyrosoport
Kucyopoaa B mpupoae. O30H— aioTpornHas MoAUGUKAIKS KACIOPOIa.

TemnoBoit 3 deKT XUMUYECKON peaklud, TEPMOXUMHUYECKHUE ypaBHCHHS,
9K30- M SHIAOTEPMUYECKHE peakiuu. TOIUIMBO: yrojib U METaH. 3arps3HEHHe
BO3/yXa, yCUJIEHHE MapHUKOBOTO ¢ deKTa, pa3pylieHue 030HOBOTO CIOS.

Bogopon — snemenTt m mpocrtoe BemecTBo. Haxoxnenue Bomoponaa B
npupoje, (Qusmyeckue M XUMHUYECKHE CBOICTBA, MNPUMEHEHHE, CIOCOOBI
noJrydeHusi. Kuciorsl u comm.

MousipHblii 00bEM Ta30B. Pacu€rbl M0 XMMUUYECKUM YPABHEHUSIM.

Odusznueckue CBOMCTBA BOJbL. Boaa Kkak pactBoputenb. PacTBOpBI.
HacpiieHHbIE 1 HEHACBILLIEHHBIE PACTBOPBI. PacTBOpUMOCTH BEWIECTB B BOJIE.
MaccoBas 107151 BEHIECTBA B paCTBOPE. XMMUUYECKHUE CBOMCTBA BOAbI. OCHOBaHUA.
Pousib pacTBOpOB B IpUpO/I€ U B )KU3HH YeNloBeKa. KpyroBopoT BOJbI B IPUPOLE.
3arpsi3HEHUE NPUPOAHBIX BOJI. OXpaHa M OUMCTKA IPUPOTHBIX BOJI.

Knaccudukanus neoprannueckux coeguHenuil. Oxcuapl. Knaccudukanus
OKCHJIIOB: coJieoOpa3ywomme (OCHOBHbBIE, KHUCIOTHbIE, aM(oOTepHbIe) U
HecosneoOpasyroume. Homenknatypa okcuaoB. PuU3MYECKHE U XUMHYECKHE
cBOMCTBa OKCUIOB. [losydenne okcuaos.

OcnoBanust. Knaccudukanuss OCHOBaHMN: WIEIOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMmeHkmarypa ocHoBaHui. DPU3NYECKHE U XMMHUYECKHE CBOWCTBA
ocHoBaHui. [losryuenne ocHOBaHM.

Kucnoter. Knaccudukanus kuciaor. Homenknarypa kucnot. Ousndeckue u
XUMHYECKHUE CBOMCTBAa KHCJIOT. Pan aktuBHoctu MetayuioB H. H. Bekerosa.
[TosryueHue KucioT.

Comu. Homenknarypa coseil. @uzndeckue U XMMUYECKUE CBOMCTBA COJICH.
[Tosyduenue conen.

['enernueckast CBSI3b MEKY KJIACCAMU HEOPTaHUYECKUX COCTMHEHHIM.

Xumuueckuit IKcnepumenm:

Kaue€CTBEHHOE OIPEEICHUE COEPKAHUSA KUCIOPO/1a B BO3AYXE, NOJTYyUEHUE,
cobupaHue, pacmo3HaBaHWE W M3YUYEHHE CBOMCTB KHCJIOPOJA, HaOIIOJCHUE
B3aMMOJICUCTBUSL BEUIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS U
MpeKpalieHus ropeHust (mosxkapa), O3HAKOMJIEHHE C oOOpa3laMu OKCHIOB U
ONMCaHUE HMX CBOICTB, MOJy4YeHHE, COOMpaHUEe, PACIO3HABAHWE U U3YUYEHHE
CBOMCTB BOJIOpoJa (ropeHue), B3auMoieicTBre Bojgopoaa ¢ okcuaom meau (1I)
(BO3MOYKHO MCIIOJIb30BAHKE BUAEOMATEPUATIOB), HAOM01eHHE 00pa3 0B BELIECTB
KOJIM4ecTBOM | MOJb, UCClienOBaHHE OCOOEHHOCTEH pPacTBOPEHMSI BEIIECTB C
Pa3IMYHON PpPacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOU
MacCOBOM JI0JIEN PacTBOPEHHOTO BEILECTBA, B3aUMOJEHCTBUE BOJbI C METAJUIAMU
(HatpueM U KajblueM) (BO3MOXKHO MCIIOJb30BAHUE BHUACOMATEPHUATIOB),



UccleIoBaHle OO0pa3l0B HEOPTraHWYECKUX BEIIECTB PAa3JUYHBIX KIACCOB,
HaOJII0/IeHe U3MEHEHHSI OKPacKd MHANKATOPOB B PACTBOPAX KUCJIOT U MIETIOYECH,
n3ydyeHue B3aumojencTBus okcuaa meau (II) ¢ pacTBopoM cepHON KHCIIOTHI,
KUCJIOT C METAJUIAMH, PEAKUUMNA HEUTPAIM3ALMM, IOJy4EHUE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHUE OJHOIO METAIUIA IPYTMM M3 PACTBOPA COJIM, PEIICHUE
DKCIIEPUMEHTAIBHBIX 330ad MO Teme «BaxHenmme KiIacchl HEOPTAHUYECKUX
COCIUHEHUN .

Ilepuoanueckuii 3axkoH u Ilepuoamnuyeckasi cucreMa XUMHYECKHX
iemeHTOB [I. . MenneneeBa. CtpoeHue aTtoMoB. XHUMHYECKAsl CBS3b.
OKHCJIUTETBbHO-BOCCTAHOBUTE/IbHbIE PEAKIINH

[lepBbie TOMBITKH KiIacCHU(PUKAIMA XUMUYECKUX dJeMeHTOB. [lonsTue o
IPYIMIax CXOJHBIX JJIEMEHTOB (IIEJOYHBIE M IIEIOYHO3EMEIbHbIC METAILIbI,
raJIoreHbl, UHEPTHBIE T'a3bl). DJIEMEHTbI, KOTOPble 00pa3yroT aM(POTEpHBIE OKC U 1B
Y TUJIPOKCUJIBI.

[Tepuonnueckuii 3akoH. [leppoanueckas cuctema XuMUYECKUX 3JIEMEHTOB /.
N. MengeneeBa. KoporkomepuoaHas W JUIMHHONEpHOAHas  (HOpMBbI
[Tepuonnueckoi cucteMbl xumudeckux 35eMeHToB J[. 1. MenneneeBa. [lepuoib
u rpynnbl. OU3NYECKUN CMBICT MOPSAJKOBOTO HOMEpPA, HOMEPOB MEPUOJA U
TCPYIIIbI JIEMEHTA.

Crtpoenue atomoB. CocTaB aToMHBIX siaep. M3oTomnsl. DniekTpoHsl. CTpoeHHE
ANIEKTPOHHBIX 000JI0YeK aroMOB TMepBbIX 20 XUMHUYECKUX DIIEMEHTOB
Ilepuonuueckorn cuctemnl [[. M. MenneneeBa. XapakTepUCTUKA XHMHUYECKOTO
3JIEMEHTA M0 ero noJioxkeHuto B [lepuoanueckoii cucteme [. . Menaeneena.

3aKOHOMEPHOCTH M3MEHEHHUS] paJuyca arOMOB XHUMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAUTMYECKNUX CBOMCTB IO TPYIIIAM U IEPUOJAM.

3Hauenue [lepuoauueckoro 3akoHa v [lepnoauueckoit CUCTEMbBI XMMUYECKUX
3JIEMEHTOB ISl pa3BUTUS Haykd W npaktuku. . V. MenaeneeB — yd€HbId U
rpaXKJJaHuH.

Xumuueckass cBs3b. KoBaneHTHas (MOJsIpHAsS W HEMOJSIPHAS) CBS3b.
DJEKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHAas CBSI3b.

Crenenbp  okuciyieHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEILHBIE  PEAKIIUU.
[Tpouiecchl OKUCIIEHUS M BOCCTAHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEINH.

Xumuueckuit IKCnepumenm:

M3y4yeHHe O0Opa3IloB BEIICCTB METAIOB W HEMETALIOB, B3aUMOJICHCTBUE
TUIPOKCHUAA IIMHKA C pacTBOpaMU KHUCIOT M IIEJIOYEH, MPOBEICHHUE OMBITOB,
WUTIOCTPUPYIOIMX ~ IPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTEILHBIX  PEAKIIUM
(ropeHue, peakiuy pas3ioKeHus, COSTUHEHUS ).

Mesxicnpeomemmnuie ceasu



Peammzanms MeXnpenMeTHbIX CBSI3€M NPHU M3YYEHUM XMMHMM B 8§ Kiacce
OCYLIECTBIISIETCSI 4epe3 UCIOJIb30BaHME Kak OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATUH, TaK U MOHATHUN, SBIIAIOIIMXCS CUCTEMHBIMU ISl OTJIEIbHBIX IPEIMETOB
€CTECTBEHHO-HAYyYHOTI'O LIMKJIA.

OO6mme ecTecTBEHHO-HAY4YHbIE MOHATHS: HAyYHbIH (PakT, runoTesa, Teopus,
3aKOH, AaHajgu3, CHUHTE3, KiIacCU(UKalus, TMNEePUOJAUYHOCTh, HAOIIOIECHUE,
AKCIIEPUMEHT, MOIEIMPOBAHNUE, U3MEPEHUE, MOJENb, SIBIIEHUE.

®usuka: marepusi, aroM, D>JIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIIW]I,
M30TONbI, PAANOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUI 3apsijl, BEIECTBO, TENO,
00bEM, arperaTHoe COCTOSIHME BEUIECTBA, ra3, GU3NUECKUE BETUUUHBI, €IUHUIIBI
M3MEPEHUSI, KOCMOC, IUIAHETHI, 3BE3 161, COJHIIE.

buonorus: potocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, runpocdepa, MUHEpalbl, TOPHbIE MOPOJbI,
MIOJIE3HBIE HCKOIIAEMBIE, TOTUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMMHYECKas peaKIUs

[lepnoanueckuit 3akoH. lleproanueckas cucteMa XUMUYECKUX AJIEMEHTOB /1.
N. MenneneeBa. CtpoeHue aroMoOB. 3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB
XUMUYECKUX DJJIEMEHTOB IIEPBBIX TPEX IMEPUOJOB, KaIWsd, KIbIUA U HUX
COCIMHEHNHA B COOTBETCTBUU C IIOJIOKEHHEM 3JIeMEHTOB B llepmonnueckon
CHCTEME U CTPOEHUEM UX aTOMOB.

CrtpoeHue BelecTBa: BUABI XUMHYECKOM CBS3U. THUIBI KPUCTALIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTALIMYECKOMN PEIIETKU U
BUJIa XUMHUYECKOU CBSI3U.

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEUIeCTB. XUMHUUECKHUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjlaccaM HEOPraHMYECKUX
COEIMHEHUI, TEHETUYECKAs CBsI3b HEOPTaHUY €CKUX BEIIECTB.

Knaccudukarms XaMuaecKiX peakiyil Mo pa3inyHbIM MpU3HAKaM (110 YHCITY
M COCTaBY Y4YaCTBYIOIIMX B PEAKIMHU BEIIECTB, MO TEIJIOBOMY 3PQEKTy, Mo
M3MEHEHUIO CTEMEeHEeN OKHCJIEHUS! XMMHUYECKUX JIEMEHTOB, MO 0OpaTUMOCTH, 1O
y4acTHIO KaTalu3aropa). DK30- U SHIOTEPMHUUECKUE PEAKIIMH, TEPMOXUMUYECKHUE
yYpaBHEHUSL.

[lonsitue o cxopoctu xumuueckoil peakuuu. Ilonarue o0 oOpartuMmbIx u
HEOOPATUMBIX XUMUYECKUX peakiusiX. [IoHsATHE 0 TOMOrEeHHBIX U T€TEPOTEHHBIX
peakumsx. [lonsatue o katamuze. [loHsTue 0 XUMUYECKOM paBHOBeCUU. DAKTOPBI,
BIIMSIOIIME HA CKOPOCTh XMMHYECKOW PEAKIUU U MOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHS.

OKHCIUTENIbHO-BOCCTAHOBUTEbHBIE ~ PEAKIMM,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHOM  PEaKLMH. CocraBineHue  ypaBHEHUU



OKHUCJIUTENbHO-BOCCTAHOBUTEIBHBIX ~PEAKIUA C  HCHOJb30BAHUEM  METOJIA
AJIEKTPOHHOTO OaJlaHca.

Teopus NEKTPOIUTUY €CKOM JUCCOUUALUHN. DIIEKTPOIUTHI U HEAJIEKTP OJIUTHI.
Katnonsl, aHnoHbl. MexaHu3M AUCCOUMAIMU BEIIECTB C PA3JIUMYHBIMU BUJAMHU
xuMu4deckoit cBa3u. Ctenens aucconuanuu. CUIbHBIE U CIa0bIE AIEKTPOJIUTHI.

Peaxiuun nonHOro oOMeHa. Y CI0BHS MPOTEKAHMS PEaKIMi HOHHOTO O0OMEHa,
MOJIHBIE W COKpalllHHbIE HOHHBIC ypaBHEHMs peakiuil. CBOWCTBAa KHCJOT,
OCHOBaHMM W COJIeH B CBETE€ TMPEACTABICHUM OO0 DJICKTPOJIUTHYECKOMN
nucconmanuu. KauecTBeHHbIE peakiiuy Ha MOHBL. [[oHSATHE O THAPOIN3E COJICH.

Xumuueckuit IKCnepumenm:

O3HAaKOMJICHHME C MOJEISIMU KPUCTAUIMUECKUX PEIIETOK HEOPTaHWYECKUX
BELIECTB — METAUIOB M HEMETAwIOB (rpadura U aiMasza), CJIOKHBIX BEIIECTB
(xJIopuIa HATPHs), UCCIIENOBAHNE 3aBUCUMOCTH CKOPOCTH XUMUYECKOW peaKIuu
OT BO3JICUCTBUS Pa3JUYHBIX (PAKTOPOB, HUCCJEAOBAHHE DJIEKTPOINPOBOJTHOCTHU
pacTBOPOB BEIIECTB, MPOIECCAa AUCCOLMAIMU KHUCJIOT, IIEIOYEe W COJeH
(BO3MOHO  HCMOJIb30BAaHUE BHJIEO MaTepHAJIOB), TMPOBEJCHUE OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKA  TPOTEKAHUSI  pPEeakuuMid HOHHOTO  OOMEHa
(oOpazoBaHMe oOcajKa, BblJIEJICHUE Ta3a, oOpa3oBaHUE BOJIbl), OIbBITOB,
WUTIOCTPUPYIOIMX ~ IPUMEPbl  OKUCIMTEIbHO-BOCCTAHOBUTEILHBIX  PEAKIIU
(ropeHue, peakinu pa3yIoKEHUs, COCTUHEHHUS ), PACIIO3HABAHUE HEOPTAaHUUYECKUX
BEIIECTB C TNOMOIIBK) KAYECTBEHHBIX pEaKUW HA HWOHBI, PEIICHHE
AKCTIEPUMEHTAIbHBIX 3a71a4.

HeMmeTanibl 1 MX coeIMHEHUSs

OO6mras xapakTepucTHKa TajgoreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHbie cTerneHu okucieHus. CTpoeHre u (pusmdeckne CBONCTBA MPOCTHIX
BEIIECTB — TaJlOreHoB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE XJopa
(B3auMOJICMCTBUE C MeETaVIaMH, HEMETAUIaMH, IIeroYamMu). XJIOPOBOIOPOI.
CongHasi KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YyeHUE, TpuMeHeHue. JleiicTBue
XJIOpa M XJOPOBOJOPOJA HA OPraHU3M 4YeJoBeKa. BaxHewime XJIOpuabl U UX
HAax0JIEHUE B MPUPOJIE.

OO6uras xapakrepuctuka sneMeHToB VIA-rpymnmbsl. OcoOeHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTereHn okuciaeHus. CTpoeHne W (U3NIECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCJIOPOIa U CEPhI. AJUTOTPOITHBIE MOAUGHUKAIIMKI KUCIOPO1a
U cepbl. XUMUYECKHE CBOMCTBA cephbl. CepoBOIOPOI, CTpOEHUE, (GU3UIECKUE U
XUMU4YecKkre cBoMcTBA. OKCHUIBI CEPhl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
CepnHast kuciiota, (QU3MYECKHME W XUMUYECKHE CBOMCTBa (00IME Kak
MPEACTaBUTENS Kjacca KUCJIOT W crhenudpuyeckue). XUMUYECKUE PEeaKIlUH,
JISKAIME B OCHOBE MPOMBIIUIEHHOTO CIOCO0a MOJYyYE€HUS CEPHOM KHUCIIOTHI.
[Tpumenenue cepHo¥ KUCI0ThI. COJIM CEPHOM KUCIOThI, KAYECTBEHHAS PEAKI[ U Ha



cynb¢ar-uoH. HaxoxxneHue cepbl U e€ COEOUHEHUN B Mpupoje. XUMHUYECKOE
3arps3HEeHUE OKPYKAIOIIEH Cpelbl COSAMHEHUSAMH Cepbl (KHCJIOTHBIE HOXKIIH,
3arps3HeHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €T0 MPEI0 TBPAITICHUS.

OOmas xapakTepucThKa AIeMEeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTETIEHN OKUCICHHS. A30T, pacClpOCTpaHEHHE B TIPHUPO/IE,
dusnueckue u XuMUIeckre cBoicTBa. KpyroBopotazora B npupoje. AMMHAK, €ro
du3nIecKre n XUMHYECKHUE CBOMCTBA, MOJTydeHue U nmpuMeHenne. CoJii aMMOHHS,
uX (PU3MUecKre U XMMUIECKUEe CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakius Ha
MOHBl aMMOHUS. A30THas KHCIIOTa, €€ TOoJydeHHe, PU3NIECKUe U XUMUIECKUE
cBoiicTBa (00IME KaK TMPEACTAaBUTENS Kjacca KHUCJIOT U CHEHUPUUECKHUE).
Hcnonp30BaHWe HUTPATOB M COJIEH aMMOHHMS B KaueCTBE MHHEPATbHBIX
ynoOpennil. XuMHUYECKOe 3arpsi3HEHUE OKPYKAOIIEH Cpeibl COSTMHEHUSIMU a30Ta
(KUCTIOTHBIE JOXKIW, 3arpsi3HEHUE BO3JyXa, MOYBBI U BOJA0EMOB). Docdop,
aoTponHeie Moaubukammu ¢docdopa, GuUznUecKkue U XUMHUYECKUE CBOMCTBA.
Oxkcun pocdopa (V) u dochopHas kuciaoTa, puznueckre 1 XUMHUIECKHUE CBOMCTBRA,
noJsryyenue. Mcnonp3oBanue pocdaros B kauecTBE MUHEPAIBLHBIX Y100DESHHIA.

OO6uras xapakrepuctuka 3neMeHToB [VA-rpymnmbel. OcoOEHHOCTH CTPOEHUS
aTOMOB,  XapakTepHblE€ CTENEHH OKHUCJIEHHs.  YTJIepoJd, aUIOTPOIHBIE
MOAU(HKAIINY, PACHPOCTPAHEHUE B TMpuponae, (U3NYECKUEe U XUMHUYECKHUE
cBoiicTBa. Ancop6uus. Kpyrosopot yriaeposnaB npupoje. OKCUabl yriaepoaa, ux
¢u3nyeckne W XUMHYECKHE CBOICTBa, JCWCTBUE HA JKUBBIE OPTaHU3MBI,
MOJTy4eHUE M MPUMEHEHHUE. DKOJOTHUECKHE MPOOIEMbI, CBSI3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a rinoOambHOTO TOTEIUICHHWS] KIUMAaTa, MapHUKOBBIN
addexT. YronbpHas KUCI0Ta U €€ CONM, X (PU3UIECKUe U XUMHUECKUE CBOWCTBA,
noidydeHne u mnpuMmeneHue. KadecTBeHHass peakuus Ha KapOOHAT-MOHBHI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35IUCTBE.

[lepBoHavabHBIC MTOHATHS 00 OPTrAaHUYECKUX BEIIECTBAX KaK O COCAMHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJICH, alleTUJIeH, STaHOJI, TJIUIEPUH, YKCYCHAs KUCIIOTA).
[IpuponHble UCTOYHUKU YIJIE€BOJOPOJOB (Yyrojib, MNPUPOJHBIN Ta3, HEPTh),
MPOAYKTHl UX mepepadoTku (OEH3UH), UX POJiIb B OBITY U MPOMBIILICHHOCTH.
[TonsiTre 0 OMOJIOTUYECKU BKHBIX BEIIECTBAX: )KHUPaAX, OCIKaX, yriIeBOAaX — M UX
poiM B OKU3HM 4YeJNOBEKa. MarepuaibHOe E€IMHCTBO OPTaHWYECKUX U
HEOPTAaHWYECKUX COCTUHECHNM.

Kpemuuii, ero ¢usndeckue W XUMHYECKHE CBOICTBa, IOJy4YE€HUE U
npumenenne. CoenuHeHuss KpeMHHs B npupojae. OOmme mnpeacTaBieHus 00
okcuzae kpemuaus (IV) u kpemuueBoii kucinote. CUIMKATHI, UX UCIOJIb30BAHUE B
OBITY, B IPOMBIIUICHHOCTH. BakHelme cTpouTenbHble MaTepHaibl: KepaMHKa,



CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [Ipo6ieMbl 6€30TacCHOTO MCIOIB30BaAHUS
CTPOUTENIbHBIX MATEPHUAJIOB B TOBCEAHEBHOM U3 HHU.

Xumuyeckuil IKCnepumenm:

n3y4eHue 00pa3ioB HEOPTAHUYECKUX BEIIECTB, CBONCTB COJITHOM KUCIIOTHI,
MpOBEAEHNE Ka4eCTBEHHBIX PEaKIUi Ha XJIOPHUA-UOHBI U HAOIOeHIE MPU3HAKOB
WX TPOTEKAHUS, OIMBITHI, OTpaXKaronme (U3NUECKUE W XUMHUYECKHUE CBOWCTBA
TJIOTEHOB W WX COCIMHEHHWM (BO3MOYHO HCIIOJH30BaHUE BHUIACOMATEPHAIIOB),
O3HAKOMJIEHHE C oOpa3laMu XJIOPUAOB (TAJOTEHUIOB), O3HAKOMIIEHHE C
obOpazuamMu ceppl M €€ COEAMHEHUAMH (BO3MOXXHO  HCIOJIb30BaHUE
BUJIEOMATEpPUAIOB), HAOIOIEHNE MpoIlecca 0OYTIMBaHUs caxapa IO IeUCTBUEM
KOHILICHTPUPOBAHHOMW CEPHOW KHUCJIOTBI, HW3YYE€HHE XUMHYECKHUX CBOWCTB
paz0aBiIEHHOM CEPHOM KHCIIOTHI, MPOBE/IEHNE KaueCTBEHHOW peakiui Ha CyabgaTt-
MOH W HaOJIoJieHue MpU3HaKa e€ MPOTEeKaHWs, O3HAKOMJIEHHE C (PU3UYECKUMHU
cBoiicTBamMu a3ota, (ocdopa U UX COEAMHEHUN (BO3MOXKHO HCIOJIb30BAHUE
BHJIEOMATEpUAIOB), 0Opa3liaMu a30THBIX U (POCHOPHBIX yIOOpEHUIl, MOTyUeHuUE,
coOupaHue, paclio3HaBaHUE W HW3YyYEHUE CBOWCTB aMMUakKa, NPOBEACHHE
KaueCTBEHHBIX PEAKIMil HA MOH aMMOHUS U (pochaT-uOH U U3ydeHHEe NPU3HAKOB
MX MPOTEKaHUs, B3aUMO/IEVCTBUE KOHLIEHTPUPOBAHHOM @30 THOM KUCJIOTHI C MEBIO
(BO3MOHO  HCTOJIb30BAaHUE  BHUJICOMATEPUATIOB),  M3Yy4Y€HUE  Mojenen
KPUCTAUIMUECKUX PEETOK anMasza, rpadura, ¢yiuiepeHa, O3HAKOMIIEHHE C
IpOLECCOM aACOpPOLMH PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOUCTBOM MPOTUBOTa3a, MOJyYEHUE, COOMpaHUe, pacllO3HABAHUE U U3yUECHHE
CBOMCTB YTJIEKUCIIOTO Ta3a, MPOBEICHUE KaUeCTBEHHBIX PEaKIii Ha KapOOHaT U
CWIMKAT-HOHbl W W3YYECHHE TMPHU3HAKOB HUX IPOTEKaHUS, O3HAKOMIICHHE C
MPOAYKIMEN CUIMKATHOW NPOMBINUIEHHOCTH, PENIEHUE SKCIIEPUMEHTAIbHBIX
3aJ1a4 1o TeMe « BaxxHelnme HeMeTauIbl U UX COEIUHEHUS) .

MeTaJJIbl M KX COEIMHEHMSI

OO0mas xapakTepruCTHKa XUMUYECKUX JJIEMEHTOB — METANIOB Ha OCHOBAHUHU
UX nonoxeHus B llepmomnueckom cucTteMe XuMHuuecKux diemeHtoB J[. .
MenneneeBa u ctpoeHus: arToMOB. CTpoeHue MeTaioB. MeTaiueckas CBA3b U
METAUIMYECKAs] ~ KPUCTAUIMYECKAss  pPEIIETKA.  DJIEKTPOXUMHYECKHU PNl
HaIpsDKeHUH MeTaioB. OU3NYecKue U XUMUYECKHEe CBOMCTBA MeTauioB. O01He
crocoObl modydyeHuss MetawioB. [loHsATHE O KOPPO3UM METAUIOB, OCHOBHBIE
CIocoObl 3anmThl WX OT KOppo3uu. CruiaBel (CTajlb, YYT'YH, TIOPATIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY U IPOMBIIIUIEHHOCTH.

[[lenounbie MeTaIBI: MOJOXKEHUE B [lepnoauueckoil cucTeMe XUMUYECKUX
anemeHToB J[. 1. MeHneneeBa, CTpO€HUE MX aTOMOB, HaXOXKJECHHUE B MPUPO/IE.
du3uueckue U XMMUYECKUE CBOMCTBA (Ha puMepe HaTpus U Kaimusi). OKCuasl u



TUAPOKCUABI HaTpusi W Kanmus. [IpuMEHEHME IIEJTOYHBIX METAUIOB U UX
COEIUHEHUM.

[[lenoyHO3EMENBHBIE METAUIBI MAarHUM W KaJIbIUMW: TIOJOKEHUE B
[lepnonuueckor cucteme xumudeckux 3emMeHToB . M. MenneneeBa, cTpoeHue
WX aTOMOB, HaXOXJeHUe B mpupoe. PU3nyecKkue 1 XMuMHUYECKHE CBOMCTBA MarHus
U Kanblus. BaxHeillme coeauHeHusi Kaiublus (OKCUZ, THUAPOKCHUM, COJIM).
XKécTkocTh BOABI M CITOCOOBI €€ yCTPaHEHUSI.

AmoMuHUI: oJio)keHue B [leproanyueckoil cucteMe XMuMUYECKUX AJIEMEHTOB
J. 1. MenneneeBa, CTpOCHHE aTOMa, HaxOXAEHUE B mpupone. Puzndeckue u
XUMHUYECKHE CBOMCTBA ATFOMUHMSI. AM(POTEPHBIE CBOMCTBA OKCUAA M THAPOKCHUAA
ATIOMUHMUSL.

Kenezo: nonmoxenue B [lepuoanueckoil CHCTEME XUMHUECKUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpoeHHE aToMa, HAaXOXKIAEHHWE B npupone. Puzndeckue U
XUMUYECKHE CBOMCTBaA Kene3a. OKcHbl, TuapoKcu bl v cos xenesa (II) u xxenesza
(IIT), ux cocTa, CBOKWCTBA U MTOJTyYECHUE.

Xumuueckuit IKcnepumenm:

O3HaKOMJIEHME C OOpa3laMud METAUIOB U CIUIABOB, UX (U3UYECKUMU
CBOMCTBAMM, HW3YUYEHHE PE3YJIbTATOB KOPPO3UU  METALIOB  (BO3MOXKHO
MCMOJIb30BaHUE BHJIEOMATEPUATIOB), OCOOEHHOCTEH B3aMMOJCHCTBUSI OKCHJIA
KaJbllMd W HaTpusi C BOJOW (BO3MOXKHO HCHOJIb30BAaHUE BUACOMATEPHUATIOB),
UCCJIEIOBAHUE CBOMCTB KECTKOM BOJIBI, MPOIIECCA TOPEHUS HKENE3a B KUCIOPOIE
(BO3MOkHO  MCIIOJb30BAHME BHUAEOMATEPHUATIOB), MPU3HAKOB MPOTEKAHUS
KauE€CTBEHHBIX PEAKLU HAa MOHBI: MarHusi, KaJblMsl, aJlOMUHUS, LIMHKA, JKeje3a
(II) m xene3a (III), memu (II), HAOMOIEHNE M OTMHMCaHKE TTPOIIECCOB OKPAIIMBAHMS
IJJAMEHM WOHAMM HATpUs, KaMsid W Kajdblusa (BO3MOYHO UCIOJb30BaHUE
BHJIEOMAaTEPUAJIOB ), UCCIIEAO0BaHUE aM(DOTEPHBIX CBOWCTB TUAPOKCHIA ATFOMHUHUS
Y TUJIPOKCHUIA [IMHKA, PEIICHUE SKCTIEPUMEHTATILHBIX 33]1a4 110 Teme « BakHei e
METAJUIBl U UX COEAUHECHHUSI.

XUMUA U OKpYKaWas cpeaa

BemectBa 1 Marepuanbsl B IOBCEIHEBHOW >KU3HHM 4Ye€JIOBEKa. be3zomacHoe
WCTIOJIb30BaHUE BEIIECTB M XMMHUYECKUX peakiuid B ObITy. [lepBas momotip npu
XUMUYECKHUX 05KOTaX U OTPABJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKaroliel cpenbl (mpeaeibHas JoImycTUMas
KOHIIeHTpanus BemiecTs, nanee — [1JIK). Ponas xumuu B pereHnn 3K0JI0rn4ecKux
npooJieM.

Xumuueckuit IKCnepumenm:

M3y4yeHHEe 00pasIoB MaTepUaloB (CTEKJIO, CIUIAaBbl METALIOB, MOJHUMEPHbIC
MaTepuabl).

Mesicnpeomemmnuie ceasu



Peammzanms MeXnpenMeTHbIX CBSI3€M IPU U3YYEHUU XMUMHUHM B 9 Kiacce
OCYLIECTBIISIETCSI 4epe3 UCIOJIb30BaHME Kak OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATUH, TaK U MOHATHUN, SBIIAIOIIMXCS CUCTEMHBIMU ISl OTJIEIbHBIX IPEIMETOB
€CTECTBEHHO-HAYyYHOTI'O LIMKJIA.

OO0mme ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAyYHBIA (DaKkT, TUMOTE3a, 3aKOH,
TEOpus, aHaluW3, CHHTE3, KilaccuuKaluusi, NEepUOAUYHOCTb, HaOJIO/eHNE,
AKCIEPUMEHT, MOJEIMPOBAHUE, HU3MEPEHHE, MOJIENb, SBJICHUE, MNApPHUKOBBIN
3¢ eKT, TEXHOIOTHS, MaTepHaJIbI.

®usuka: marepus, aroM, O>JEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIIW]I,
M30TONBI, PAAUOAKTUBHOCTb, MOJEKYJa, SJEKTPUYECKHU 3apsijl, MPOBOJHUKH,
MOJIYyIIPOBOJAHUKH, JUANEKTPUKHU, (POTOIJIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperatHoe COCTOSIHUE BELIECTBA, I'a3, PaCTBOP, pACTBOPUMOCTh, KPUCTAILTUYECKAST
peméTka, CruiaBbl, (U3MUECKUE BEIMYUHBI, €AUHUIBI U3MEPEHHS, KOCMUYECKOe
MIPOCTPAHCTBO, INTAHETHI, 3BE3/1bI, COTHIIE.

buonorust: porocunre3, npixanue, 6uocdepa, s3KocuUcTEMa, MUHEPATbHBIE
y100pEeHus, MUKPOIJIEMEHThI, MAKPO3JIEMEHThI, IUTATENIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, runpocdepa, MUHEpalbl, TOPHbIE MOPOMbI,
IIOJIE3HBIE HCKOIIAEMBIE, TOTUIMBO, BOJHBIE PECYPCHI.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUsA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATbBI

JInuHOCTHBIE pe3yJbTaTbl OCBOEHUSI NPOTPAMMbl OCHOBHOI'O OOILEro
00pa3oBaHusl JTOCTUTAIOTCS B XOJ€ OOy4YEHUS XMMHHM B €IMHCTBE y4eOHOU U
BOCIIUTATEIbHOU AEATEIbHOCTH B COOTBETCTBUU C TPAAULMOHHBIMUA POCCUNCKUMHU
COLMOKYJIbTYPHBIMU M JyXOBHO-HPABCTBEHHBIMM LEHHOCTSMHU, MNPUHITHIMH B
o0IlIeCTBE NpaBWIaMU KW HOPMaMU IOBEJEHUS M CHOCOOCTBYIOT IpoLEccCaM
CaMOTIO3HAHMS, CAMOPA3BUTHSI M COLMATU3ALUHT 00YYarOIIUXCS.

JIM4HOCTHBIE  pE3yJIbTaThl  OTPAXKAIOT TOTOBHOCTh  OOYyYaroUMXCs
PYKOBOJCTBOBATbCSl CUCTEMOM IO3UTHBHBIX LIEHHOCTHBIX OPHUEHTALUHA H
pacIIMpEHnE OMbITa AESITENLHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

LEHHOCTHOTO OTHOILIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAyYHOMY HACJIEAWIO, MOHMMAHWS 3HAYE€HUs XHUMHUYECKON HAyKHu B KU3HU
COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BJaJ€Th JOCTOBEPHOUN MH(MOpMAIUE o
MEPEAOBbIX JOCTHKEHUAX U OTKPBITHUSX MHPOBOM M OTEYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPONUCTBE MUpa U OOIIIECTBA;

2) rpa’KIaHCKOT0 BOCTIUTAHMS:

MPEACTABIIEHUSI O COLUMAIbHBIX HOPMax M MPABWIAX MEXIMYHOCTHBIX
OTHOILIEHUHA B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEILCKOM, TBOPYECKOW W JPYrux  BUAAX
JEeSITEIbHOCTH, FOTOBHOCTU K Pa3HOOOPa3HON COBMECTHOU AESATENLHOCTU MPHU
BBIMIOJIHEHUM Y4E€OHbIX, MO3HABATEIbHBIX 3a/a4, BBINOJHEHUH XHMHUYECKUX
AKCIEPUMEHTOB, CO3JaHUH YUE€OHBIX TPOEKTOB, CTPEMIICHUS K B3aUMOIIOHUMAHU IO
M B3aUMONIOMOIIM B Mpolecce ATOM Y4yeOHOM MAesTeNbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TMOBEJACHUE M IIOCTYIIKM CBOMX TOBAPHILEH C ITO3ULUHU
HPABCTBEHHBIX U IIPABOBBIX HOPM € YYETOM OCO3HAHMS MO CJIEACTBUM IOCTYIIKOB;

3) HEHHOCTH HAYYHOT' 0 IO3HAHMS:

MHUPOBO33PEHUYECKNE NPEACTABICHUS O BELIECTBE U XUMHMYECKOW pEaKLUH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKU U COCTABIIIOLIME
OCHOBY Il IOHMMAaHHs CYIIHOCTU HAayYHOUN KapTUHBI MUpA, NPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHUs MPUPOJIBI, B3aUMOCBS35X YEJIOBEKA C
MPUPOTHOM CPESOH, O POJIM XUMHUHU B MO3HAHUM 3TUX 3aKOHOMEPHOCTEM;

[I0O3HaBaTeIbHbIE MOTHBBI, HAIIPABJICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUW IO
XMW, HEOOXOAUMBIE 11 OOBSCHEHHS HAOFOTaeMBIX MPOIECCOB W SIBJIICHUH,
MO3HaBaTeIbHOM, MHPOPMAIIMOHHONW W YHUTATENbCKOW KYyJIbTYpPbhl, B TOM YHUCJIE
HABBIKOB CaMOCTOATEIbHON paboThl C Y4eOHBIMM TEKCTaMH, CIPABOYHOU



JUTEPaTypOH, MAOCTYMHBIMHU TEXHUYECKUMHU CpPEACTBAMH HMH(DOPMAIIMOHHBIX
TEXHOJIOTHH;

WHTEpEeC K OOYydYeHHI0O W TO3HaHWIO, JO003HATEbHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K CaMOOOpa3oBaHMIO, TIPOEKTHOM H  HCCJEI0BATENbCKOU
JeSTENIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBlICHHOCTH M YPOBHS OOydYeHHUS B
JlaJbHEHIIeM;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

OCO3HAaHHWE LEHHOCTH JKU3HHU, OTBETCTBEHHOI'O OTHOUIEHHS K CBOEMY
3/I0pOBBIO, YCTAHOBKM Ha 370POBBbIN 00pa3 >KM3HU, OCO3HAHME IMOCIIEACTBUN U
HENpPUSITHE BPEAHBIX MPUBbIYEK (YIOTPEOJIEHUS AIKOTOJIs, HAPKOTUKOB, KypEHHsl ),
HEOOXOIMMOCTH COOJIIONICHUST TIpaBUJl OE30TaCHOCTH TIpU  OOpaIeHHH C
XMUMHYECKUMU BEILIECTBAMU B OBITY U peaJIbHOM KU3HH;

5) Tpy10BOT0 BOCIIUTAHMS:

MHTEpEC K MPAKTUYECKOMY U3YUYEHUIO MTpodecCHii U Tpyaa pa3auuHoOro poja,
YBOXEHHE K TPYLy M pe3yibTaTaM TPYAOBOW AEATEIbHOCTH, B TOM YHCJIE HA
OCHOBE NPUMEHEHUS MPEAMETHBIX 3HAHUM 1O XUMHH, OCO3HAHHBIM BBIOOD
VMHAUBUYAJIbHOM TPAEKTOPUU MPOJOJDKEHHUS 00pa30oBaHUs C y4ETOM JMUHOC THBIX
MHTEPECOB U CIOCOOHOCTU K XUMHUH, 0OIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN,
yCHENIHOU PO (dhecCuOHATbHOM IS TENHbHOCTH U pa3BUTHUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTb 3/IalITUPOBATHCS B TPOPECCUOHATILHOM Cpee;

6) 3K0JI0rH4eCKOro BOCIIUTAHUSI:

AKOJIOTUYECKH IEIeCO00pa3HOe OTHOIIEHUE K MNPUPOJAE KaK HCTOUYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBaHUS, IOHUMAaHUE LICHHOCTH 31I0POBOIO U
Oe3omacHoro oOpas3a >KH3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
buznuecKkoMy M TICUXHUYECKOMY 3J0POBBIO, OCO3HAHWE IIEHHOCTU COOIOACHMUS
mpaBuiI 6€30MaCHOTO MOBEICHUS MPU PabOTE C BEIIECTBAMHU, a TAK)KE B CUTYAITHX,
YIPOKAIOIINX 310POBBIO U )KU3HU JIKOJIEU;

CIIOCOOHOCTH MPUMEHATh 3HAHUSA, MOJy4yaeMble MPHU U3YYCHUU XUMUU, IS
pEILICHUS 3a/1a4, CBA3aHHBIX C OKPYKAOIIEH MPUPOTHOU CPEIOH, I IOBBIICHU S
YPOBHS  3KOJIOTHUECKOW  KYJIbTYpbl, OCO3HAHHS TJIOOAILHOIO XapakTepa
AKOJOTUYECKHUX MPOOJIEeM W MyTeW HUX pEIIeHUs MOCPEICTBOM METOJ0B XUMHH,
AKOJIOTUYECKOTO MBIIIEHUS, yMEHHSI PYKOBOJICTBOBATHCS UM B IO3HABATEIILHOM,
KOMMYHHUKAaTUBHOM U COLMATIbHOU ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATBI

B cocrtaBe wmeranpeaMeETHBIX pPE3yJbTaTOB BBIACISAIOT 3HAYHUMBbIC IS
(GopMUpOBaHUST MHUPOBO33pPEHHUSI OOIICHAYyYHbIE TMOHATUA (3aKOH, TEOpHs,
MPUHIUI, TUNI0TE3a, (PaKT, CUCTEMA, IPOILECC, IKCIEPUMEHT U APYToe€.), KOTOPHIE
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYyYHBIX YYEOHBIX MPEAMETAaX U IMO3BOJIIIOT Ha
OCHOBE 3HaHMWI U3 3TUX NPEIMETOB (POPMHUPOBATh NPEICTABIEHUE O LEIOCTHON



HAYy4YHOU KapTUHE MHpPA, U YHUBEPCAIbHbIE YueOHbIE ACICTBUS (I0O3HABATENbHBIE,
KOMMYHUKAaTUBHBIE, PErySITUBHBIE), KOTOphIE oOecTneuynBarOT (OpMHUPOBAHHE
TOTOBHOCTH K CaMOCTOSTEIbHOMY IUIAHUPOBAHHUIO M OCYIIECTBICHHUIO YUEOHOM
NEeATEIbHOCTH.

Io3naBaTe/ibHbIE YHUBEPCAJIbHbIE y4eOHbIE 1eCTBUS

ba3oBbleiornyeckue 1eMCTBUSA:

YMEHHSI HUCTOJIL30BaTh MPHUEMBI JIOTUYECKOTO MBIIUICHUSI TPU OCBOCHUU
3HAHW: PACKPBIBATh CMBICT XUMHUYECKUX MOHATUN (BBIAETSATh UX XapaKTEpPHBIC
MPU3HAKKM, YCTAaHABJIMBATh B3aUMOCBSA3b C JPYTUMHU MOHATUSIMH), UCIIOJIb30BATh
MOHATHUS JJIs1 00BCHEHUS OTIENbHBIX (PAKTOB U SIBJICHUI, BHIOUPATh OCHOBAHUSA U
KpUTEpUH I KIacCU(PUKAIMU XUMUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIHM,
YCTaHABIMBATh MPUYUHHO-CJIEICTBEHHBIE CBSI3M MEXKAY OOBEKTAMH H3Y4YEHUS,
CTPOUTH JIOTHUECKUE PACCYXACHUS (MHAYKTUBHbIC, IETYKTUBHBIE, 10 aHAIIOTHH),
JieNaTh BBIBOJIbI M 3aK/IIOUEHUS,

YMEHUE NPUMEHSITh B MPOLECCE IMO3HAaHWS NOHATHS (MpEeIMETHbIE H
MeETanpeIMEeTHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJIEH, UCTIOIb3YEMbIE B XUMU U,
peoOpa30BbIBATh IMPOKO NPUMEHSIEMbIE B XUMUN MOJIEIbHbBIE IPEICTABICHUS —
XUMHYECKUI 3HaK (CMMBOJ 3JIEMEHTAa), XUMHUYecKas ¢opmyia U ypaBHEHHE
XUMHYECKON peaklnu — MPU PELICHUH Y4eOHO-I03HABaTeIbHBIX 33/1a4, C YU4ETOM
ATUX MOJENbHBIX MPEICTABICHUN BBISBIATh U XapaKTEPU30BaTh CYIIECTBEHHBIE
OPU3HAKU M3YYaEMbIX OOBEKTOB — XUMUYECKHX BEIIECTB U XUMUYECKUX PEAKIINH,
BBISIBISITh  OOIME 3aKOHOMEPHOCTH, MPUYUHHO-CJICACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B U3y4aEMbIX ITPOLIECCAX U SIBICHUSX.

Ba3oBble ncciieoBaresibCcKue 1eiC TBUS:

YMEHHUE HCIOJb30BaTh MOCTABJIECHHBIE BONPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHMS, a TAaKKE€ B KadeCTBE OCHOBBI JJs1 (DOPMUPOBAHUSA THUIIOTE3BI TI0
MpOBEpKE MPaBUILHOCTH BHICKA3bIBAEMBIX CYKICHU;

MpUOOpEeTeHNEe OTMbITa MO IJIAHWPOBAHWIO, OPTAHMU3AIMU W TPOBEICHUIO
VUEHUYECKHX DSKCIIEPUMEHTOB, YyMEHHE HaOoaTh 3a XOJOM Tpoliecca,
CaMOCTOSTENbHO MPOTHO3UPOBATH €0 PE3YNbTAT, POPMYIMpPOBaTH 000 OIICHUS U
BBIBO/IbI 10 pe3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIIEOBAHUS, COCTABIIATh OTUET
0 MpoeNIaHHOM padoTe.

PaboTa c undopmanmeii:

yMEHUE BbIOMpATh, AHATM3UPOBATH W HUHTEPIPETUPOBATh HHPOPMALIUIO
Pa3JIMYHBIX BUAOB U (POPM MPEICTABICHUS, IOJy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB
(HayyHO-TIOMyJsIpHAsE JIUTepaTypa XHUMHYECKOTO COJEp)KaHusl, CIpPaBOYHbIC
nocobusi, pecypcbl MHTepHera), KpUTUYECKH OLEHUBATb MPOTUBOPECUUBYIO U
HEJI0CTOBEPHYIO HH(POPMAIIHIO;



yMEHHUE MPUMEHATh Pa3JIMYHbIe METOJbI U 3alPOCHI MPU MOUCKE U O0TOOpE
MHPOPMALIMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX [JIsI BBINOJHEHUS
y4eOHBIX U M03HABATENbHBIX 33/1a4 OTPEEIEHHOTO TUIIA, IPUOOPETEHUE OTBITA B
o0sacT HCMOJb30BaHUSA HMH(DOPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHIA,
OBJIaZICHUE KYJIbTYPOU aKTUBHOT'O UCTIOJIb30BaHUS PA3JIMUHbBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENBHO BEIOMPATh ONITUMATIBHYIO (hOPMY IpeICcTaBICHHUS HHPOPMAITUH U
WTIOCTPUPOBATh peIlIaeMble 3a7aull HECJIOXXKHBIMU CXEMaMH, JuarpaMMaMH,
apyrumu popmamu rpaduki U uX KOMOMHALIUAMU;

YMEHHE WCMOJb30BaTh M AaHAJIM3UPOBAaTH B IMpollecCce Y4yeOHOU H
MCCIIEI0BATENHCKOM ACSITENbHOCTH UHPOPMALIMIO O BIUSIHUM MPOMBIILICHHOCTH,
CEIIbCKOTO XO3SMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOUIEW MPUPOJHOU
Cpeabl.

KomMyHnKkaTHUBHBIE yHMBepcaJIbHbIE ydeOHble e iCTBHS:

yMEHHS 3aJaBaTh BOMPOCH (B XojAe Auaiora U (Wiau) JUCKYCCHUH) TIO
CyLIECTBY  OOCyXkaaeMoil Tembl, (QOPMYIUPOBATH CBOU  MPEIJIOKEHUS
OTHOCUTEJIHHO BBITIOJIHEHUS IPEIJI0KEHHOM 3a/1a4u;

YMEHUSA  MPEICTABIATh  IOJYYEHHBbIE  PE3yJbTaThl  IO3HABATEIbHOM
JEATEIbHOCTU B YCTHBIX M TNHCBMEHHBIX TEKCTax; JeJaTh MPe3EHTALUIO
pPE3YyAbTATOB BBIMOJHEHUS] XUMHUECKOTO 3KCIIEPUMEHTA (J1a0OPaTOPHOIO OIbITA,
71a00paTOpHOM pabOTHI IO UCCIIETOBAHUIO CBOMCTB BEILIECTB, y4EOHOTO MPOEKTA);

yMeHUs Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABAaTeIbHOM W MCCIEAOBATENbCKOM  JEATENIbHOCTH MPU  PELICHUH
BO3HMKAIOIIMX MPOOJeM Ha OCHOBE yuéra OOIIMX HWHTEPECOB M COTJIACOBAHHUSA
no3uuui (o0cyxaeHuss, 0OOMEH MHEHUSIMHU, «MO3TOBbBIE IUTYPMbI», KOOPIUHALIUS
COBMECTHBIX JCHCTBH, ONpEeleHHe KpPUTEpUEB IO OIEHKE KadyecTBa
BBIIIOJIHEHHOM padOThI U IpyTHE).

PeryasiTuBHbIe YHUBepPCAJIbHbIE y4eOHbIe 1eliCTBUA:

YMEHHE CaMOCTOSITEIbHO OMNPEAENATh LEIH JIEeATeIbHOCTH, MIAHUPOBATh,
OCYILECTBIISITh, KOHTPOJIUPOBATH U MPHU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JesITEIbHOCTh, BbIOUpaTh HanboJiee 3pPekTrBHBIE CIOCOOBI PElIeHUs] YUeOHbIX U
MO3HaBaTENbHBIX 33Ja4, CaMOCTOSITEIbHO COCTaBISTh WM KOPPEKTUPOBATH
MPEUIOKEHHBI aIrOPUTM JEHCTBUU IIPU BBINOJHEHUM 3aJaHUM C Y4YETOM
MOJIy4€HUsSI HOBBIX 3HAaHMM 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBAaTh COOTBETCTBUE MOJYYEHHOTO pe3yjbTara 3asBICHHOW IeJd, YMEHUE
MCIIOJIb30BaTh U AHATU3UPOBATh KOHTEKCTHI, IPEAJIaraéMbl€ B YCJIOBUU 3aJaHUI.

HNPEAMETHBIE PE3YJIBTATHBI

B cocrtaBe mnpenMeTrHbIX pe3yibTaTOB IO OCBOEHUIO 0053aTEIbHOTO
COJEp>KaHUsA, YCTAaHOBJIEHHOTO JaHHOW (enepanbHON padoyeil mporpammon,
BBIACIISIIOT: OCBOCHHbIE OOYUYAIOIIMMUCS HAy4YHbIE€ 3HAHUSA, YMEHHUS U CIOCOOBI



neicTBui, crnenmuduueckue I TPEAMETHONW o0macTh  «XUMHs», BHUIBI
NEATEIbHOCTH MO TMOJYYEHHIO HOBOTO 3HAHWs, €ro HUHTEepIpeTaluu,
npeoOpa30BaHUIO U IPUMEHEHHIO B PA3JIMYHBIX yU€OHBIX U HOBBIX CUTYAIIUsX.

K koniry oOy4enus B 8 ki1acce npenMeTHbIE pe3yIbTaThl HA 0a30BOM ypOBHE

JOJDKHBI OTpaXkaTh C(hOPMHUPOBAHHOCTD Y 00 yJArOIIMXCSI YMEHHN:

e PACKPBIBATH CMBICI OCHOBHBIX XHUMHYECKHX MOHSATHUN: aTOM, MOJIEKYJIA,
XUMHUYECKUI 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOPOTHAS ¥ HEOTHOPOIHAS ), BAICHTHOCTh, OTHOCHUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEUIECTBA, MOJIb, MOJSIpHAs Macca,
MacCcoBas 10JII XUMHAYECKOT0 DJIEMEHTA B COSUHEHUH, MOJISIPHBINA 00BEM,
OKCHJ], KHCJIOTa, OCHOBAHHUE, COJIb, AJIEKTPOOTPULIATENBHOCTh, CTEIEHb
OKUCJICHUS, XUMUYECKas pPeakius, KiIacCUuUKaIus peakiui: peakiuu
COCIMHEHUSI, PEAKUUU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUS, PEaKIuu
oOMeHa, 3K30- U YHIO0TEPMUUYECKHUE PEAKIUH, TEIJIOBOM 3PPEKT peakiuu,
SAAPO aToMa, DJIEKTPOHHBINM CJIOM aroMa, aToOMHas OpOUTalb, PagUuyC
aToMa, XMMHUYECKasl CBA3b, MOJSIPHAS. U HEMOJISIPHAS KOBAJICHTHASL CBS3b,
WOHHAs CBSI3b, MOH, KaTUOH, aHUOH, pacTBOpP, MACCOBas J10JI1 BEIIECTBA
(Mpo1IeHTHAs KOHIIEHTPAIIKsI) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUN U
MPUMEHSTh 3TU MOHATHUS TPU OMUCAHUH BEIECTB U UX MPEBPAILICHUM;

e HCIMOJBh30BaTh XUMHUYECKYID CHUMBOJIMKY [JsI COCTaBleHHS (HOpMys
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e ONpEAeNsITh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENEHb  OKHUCJIEHHS  DJIEMEHTOB B  OMHApHBIX  COEAMHEHUSX,
MPUHAJIEKHOCTh BEHIECTB K OMNPEAEIEHHOMY KIIACCY COEIMHEHHM IO
dbopmynaMm, BHUI XUMHUYECKOW CBS3M (KOBAIGHTHass W HWOHHAs) B
HEOPTraHUYECKUX COCTUHEHUSIX;

e packpsiBatb cmbica llepuonuueckoro 3akona JI. U. Menpaeneesa:
JEMOHCTPUPOBATh MOHUMAHHUE TMEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHUX BJIEMEHTOB OT MX MoJoxeHus B llepmonnueckoin cucreme,
3aKOHOB COXPAHEHMSI MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YUEHHUS, 3aKOHA ABOTaJIpO;

e OINKCHIBATh M XapakTepu3oBaTh TaOMuHyto Qopmy Ilepuoauueckoit
CHUCTEMBl XMUMHUYECKHUX DJIEMEHTOB: pa3auyaTh TMOHITUA «IJIaBHAs
noarpynna (A-rpymnmna)» u «no6oynas noarpynna (b-rpynmna)», mansie u
0OJIbIIIUE TEPUOJIbI, COOTHOCHUTH OOO3HAYEHHUS, KOTOPHIE HUMEIOTCS B
tabmmuie «llepuonuueckass cuctemMa xumudeckux ssementoB JI. W.
MenpaeneeBa» C YHUCJIOBBIMH XapaKTEPUCTUKAMU CTPOEHUS ATOMOB



XUMHUYECKUX JIEMEHTOB (COCTAB U 3apsij si/ipa, 0011Iee YUCII0 SJICKTPOHOB
Y pacrnpeiesieHUe UX Mo JIEKTPOHHBIM CJIOSM);

KJacCU(UIIMPOBATh XUMHUYECKUE SJIEMEHThI, HEOPTaHNYECKHE BEIIECTBA,
XUMHUYECKUE PEAKIMHU (M0 YUCIYy UM COCTAaBY YYaCTBYIOIIMX B pPEAKIUU
BEIIIECTB, TI0 TEIIIOBOMY 3 (eKTy);

XapakTepu30BaTh (OMUCHIBATH) OOINME XWMHUYECKHE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, TIOATBEPKAas ONTMCAHNUE TPUMEPAMH MOJICKYJISIP HBIX
YPAaBHEHUMN COOTBETCTBYIOLIUX XUMUUECKUX PEAKIINM;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3ABUCUMOCTH OT X KAYECTBEHHOT O
COCTaBa, BO3MOXXHOCTH TIPOTEKAHUS XWUMHUYECKHX TNPEBpAICHUA B
Pa3IMYHBIX YCIIOBUSX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MacChl
BEIIECTB, MACCOBYIO JIOJI0 XWMHUYECKOTO »3JeMeHTa 1o ¢opmyre
COEAMHEHHUSI, MaCCOBYIO J0JII0 BEILIECTBA B PACTBOPE, MPOBOAUTH PacuEThI
[0 YPABHEHUIO XUMHYECKOU PEaAKIINH;

MIPUMEHSTh OCHOBHBIEC OTEPAIlUU MBICIUTEIHLHOU IEITEILHOCTH — aHAJIN3
U CUHTE3, CpaBHEHHE, 000OIICHHE, CUCTEMAaTU3allNI0, KIacCU(PUKAIIUIO,
BBISIBJICHHE MPUYMHHO-CJICJICTBEHHBIX CBSI3€A — JJIsl U3YUYEHUSI CBOWCTB
BEIIECTB U XUMHUYECKUX PEAKIMM, €CTECTBEHHO-HAYYHbIE METOIbI
MO3HAHUA — HAOIOJEHUE, WU3MEPEHHE, MOJICIMPOBAHNUE, SKCIIEPUMEHT
(peanbHbIN U MBICIICHHBIN);

CIelnoBaTh  MNpaBWJiaM  TOJIb30BaHUS  XMUMHUYECKOW  Mmocynou U
naboparopHBIM 00OpYIOBaHWEM, a TaKKe NpaBWIaM OOpalieHHus ¢
BEILIECTBAMH B COOTBETCTBUM C HWHCTPYKUUSIMHU 10 BBIITOJIHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHHUI0O U COOMPAHUIO
ra3o00pa3HpIX BeEMmECTB (BOAOPOJAa M KHCJIOPOJaa), MPUTOTOBICHHUIO
PAacTBOPOB C ONPEAECIEHHON MAaCCOBOM JI0JIEW paCTBOPEHHOTO BELIECTBA,
IJJAHUPOBaTh W TPOBOJHWTH  XHUMHYECKHE  DKCIEPUMEHTBI  TIO0
pacro3HaBaHUIO PACTBOPOB IIENOYEH U KHCJIOT C TOMOIIbIO MHANKATOP OB
(;makmyc, penondranenH, METUIIOPAHX U JPYTHE).

K koHiry oOy4enus B 9 kj1acce npeMeTHbIE pe3ysIbTaThl HA 0a30BOM yPOBHE
JOJDKHBI OTpaXkaTh C(POPMHUPOBAHHOCTD Y 00yUaIOIINXCSI YMEHUI:

PacKpbIBaTh CMBIC] OCHOBHBIX XHMHUYECKHX ITOHSATHN: XUMHWYECKHMA
DJIEMEHT, aTOM, MOJICKYyJia, WOH, KaTWOH, aHWOH, MPOCTOE BEIIECTBO,
CJIO’)KHOE BEIIECTBO, BAJICHTHOCTbH, DJIEKTPOOTPHIIATEIILHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMUYECKash PEaKIus, XUMUIECKasl CBSA3b, TEIIOBOH d(dekT
peaKkiuu, MOJb, MOJSPHBIA  O00BEM, pacTBOp,  DIIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJIEKTPOJIMTUIECKAS JTUCCOIMAINSA, PEAKIIMd HOHHOTO
oOMeHa, Karaqm3aTop, XUMHYECKOE paBHOBEcHe, OOpaTuMble U



HEOOpaTUMBbIE PEAKIUH, OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIMH,
OKHCJIUTENb, BOCCTAHOBHUTEIb, OKHCIEHHE M  BOCCTAHOBJICHUE,
aJuIoTpomnus, aMm(poTepHOCTb, XUMUUECKasi CBSI3b (KOBaJICHTHAs, HOHHAS,
METAJUINYECKasd), KPUCTAUIMYECKasl PEMETKa, KOppO3Us METAJUIOB,
CILIaBbl, CKOPOCTb XHMMHYECKOW PEaKUMH, IMPEAEIbHO JOIyCTUMAs
koHueHtpauus [TJIK BemecTna;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TMOHATHI U
MIPUMEHSATh 3TH NOHATHUS ITPU OMUCAHUU BELWIECTB U UX MPEBPAILEHUM;
UCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJMKY Ui COCTaBJieHUS (QOpMyI
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIINM;

ONIPEAEIIATH BAJICHTHOCTh U CTENEHb OKUCJIEHUS] XUHMUYECKHX 3JIEMEHTOB B
COCIMHEHUAX pa3jJUYHOTO COCTaBa, IPUHAJJICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIacCy COEIUMHEHHN 1o ¢opmynaM, BUJ XUMHUYECKOU
CBSI3M (KOBA&JIEHTHAs, WOHHAsA, METaIMUYecKas) B HEOPraHMYeCKUX
COEAMHEHUSIX, 3apsij] MOHA [0 XUMUYECKOU (hopMylie, XapakTep cpenbl B
BOJIHBIX paCTBOPAX HEOPTaHWY €CKUX COETUHEHUM, TUII KPUCTATUIMY ECKO U
PEETKN KOHKPETHOTO BEILIECTBA;

packpsiBath cMbica Ilepunonmueckoro 3akona /I. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro IIOHMMAHME: OIMCHIBATb M XapaKTEpU30BATH
tabnmuunyio ¢opmy I[leproauueckoil CUCTEMbl XUMUYECKUX AJIEMEHTOB:
pa3nuuarh MOHATHS «IJaBHas mnoArpynma (A-rpynma)» U «mnobdodHas
noarpymmna (b-rpynmna)», manble u OoJsbIIME NEPUOJBI, COOTHOCHUTH
0003HaueHusi, KOTOpblE MMEIOTCS B MEPHOJUYECKON Tabiuue, C
YUCJIOBBIMM  XapaKTEPUCTHUKAMU  CTPOEHUSA  aTOMOB  XHMHMYECKHUX
ANIEMEHTOB (COCTaB U 3apsi A1pa, O0OIIee 4YHUCIO 3JIEKTPOHOB U
pacmpesieleHe HX 10 JJIEKTPOHHBIM CJIOSIM), OOBSCHATH 0O0IIHUe
3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB AJIEMEHTOB U WX COCJUHEHUW B
Mpeenax MajblX NEPUOJA0B U IMIABHBIX MOJArPYNN C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIMPOBATH XUMHUUYECKUE 3JIEMEHThI, HEOPraHUUYEeCKHE BEIIECTBA,
XUMHYECKUE peaklud (M0 YUCIY U COCTaBY YYacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TEIIIOBOMY 3PQEKTY, M0 U3MEHEHHUIO CTENEHEeW OKHCIICHUS
XUMHUYECKHUX JIEMEHTOR);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHEHU(PUUECKHE XUMUYECKUE
CBOMCTBA MPOCTBIX U CJOXHBIX BEUIECTB, IMOATBEPKAAs ONHCAHUE
IIPUMEpPaMHU MOJIEKYJSIPHBIX M HWOHHBIX YPaBHEHUN COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKLUH;

COCTAaBJIATH YPABHEHUS AJIEKTPOJUTUYECKOM JUCCOLMALMU KHUCJIOT,
LIEJI0OYEN U COJIEH, MOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMI HOHHOT O



oOMeHa, ypaBHEHHMS pEaKUUd, MOATBEPKIAIONIMX CYIIECTBOBAHHE
TCHETUYECKOM CBSI3U MEXK/TY BEIIECTBAMHU PA3IMIHBIX KJIAaCCOB;
pPacKpbIBaTh CYIIHOCTh OKHUCJIMTEILHO-BOCCTAHOBHUTEIBHBIX —PEAKITHIA
MOCPEACTBOM COCTABJICHUS SJICKTPOHHOTO OallaHCca dTUX PeaKIuii;
MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOCHUS,
BO3MOXHOCTH TMPOTEKAaHUS XUMHUYECKUX TMPEBpaIICHUH B Pa3IMYHBIX
YCJIOBHSIX;

BBIYUCJATh OTHOCHTEILHYID MOJIGKYJSIDHYIO W MOJISIPHYIO MacChl
BEIIECTB, MACCOBYIO JOJI0 XHMHUYECKOTO »3JeMeHTa 1o ¢opmyre
COEAMHEHMSI, MACCOBYIO JI0JIIO BEILIECTBA B PACTBOPE, MPOBOIUTH pacyEThI
10 YPaBHEHHUIO XUMHUYECKOU PEaKIIHH;

coOoaTh  TpaBWjia  TOJIB30BAaHUSA  XUMHYECKOM  TOCYAoHW |
nabopaTopHbIM  000PYyIOBAaHUEM, a TakkKe MpaBuiIa OOpaleHus C
BEIIECTBAMU B COOTBETCTBMM C WHCTPYKIUSMH II0 BBITIOJHEHUIO
Ja00paTOPHBIX XUMHUYECKUX OMNBITOB MO TMOJYYEHUIO W COOUpPAHHUIO
ra3o0o0pa3HbIX BEUIECTB (AMMMAKA U YTJIEKUCIIOTO ra3a);

OPOBOJMUTh  PEAKIMH, TOJTBEPKIAIONIME KAuyeCTBEHHBIH COCTaB
Pa3JIMIHBIX BEIIECTB: PACIIO3HABATH OIMBITHBIM ITyTEM XJIOPHUI-, OPOMHU/I-,
uoaua-, kapOoHar-, ¢ocdar-, cwimkar-, cyibdar-, TUAPOKCUI-UOHBI,
KaTHOHBI aMMOHHS M MOHBI W3YYEHHBIX META/UIOB, MPHUCYTCTBYIOIIHE B
BOJTHBIX PaCTBOPaxX HEOPTAHWYECKHX BEIIECTB;

MPUMEHATH OCHOBHBIE OTEPaIli MBICIUTEIHHOMN JASSITEIbHOCTH — aHAIIU3
U CHUHTE3, CpaBHEHHE, O0O0O0OIIeHHWEe, CUCTEMATH3aIUIO, BHISBICHHUE
MPUIUHHO-CIICICTBEHHBIX CBSI3€H — 11 M3YyYEHHs CBOWCTB BEUIECTB H
XUMHUYECKUX PEAKIHA, ECTECTBEHHO-HAyYHbIE METOJbl TO3HAHUA —
HaOJII0/IeHNe, M3MEpPEHUE, MOJEITUPOBAHHUE, DKCIIEPUMEHT (PEaTbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KosmuecTBo yacos
Ne HaumeHoBaHMe pa3ieioB U JJeKTpoHHbIE (1 poBbIE)
KourtpoabHbie IIpakTuyeckue
n/n TeM NMpPOrpaMMbl Bcero o0pa3oBareJibHbIE peCypChl
padoTbI padoTbI
Paznea 1. [lepBoHavajibHbIe XUMUYECKHE MOHSITUSI
Xumusi — BakHast 00J1aCTh

11 €CTEeCTBO3HAHUS U 5 ) bubmuoreka IIOK

' MPAKTUYECKON ESITEIIbHOCTH https://m.edsoo.ru/7f41837¢

YeJoBeKa

12 BemectBa u xumuueckue 15 1 bubmmoreka [JOK

' peaxiuu https://m.edsoo.ru/7f41837¢

Hroro no pasneny 20

Pa3nea 2. BaxxHeiinme npeacraBuTe M HEOPraHu4deCKUX BelleCcTB
21 Boznyx. Kucmopon. ITonstue 6 bubnnoreka [IOK

) 00 oKcHIax https://m.edsoo.ru/7f41837¢
29 Bonopon. Ilonsitue o kucimorax g 1 bu6mmoreka [JOK

' U COJIAX https://m.edsoo.ru/7f41837¢c
23 Bona. PactBopsl. [lonsitne 06 5 | | bu6motexa LIOK

' OCHOBAaHHUSAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJT1aCChl 1 1 1 bubmuoreka IIOK

' HEOPTraHUYECKUX COCTMHEHU I https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Paznean 3. [lepuoauueckuii 3axon u [lepuoanyeckas cucrema xumuyeckux 3jeMeHTOB JI. U. MennesieeBa. CTpoeHue aToMOB.

Xumuueckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBHUTEJJIbHbBIE peaKknuun




Ilepuoauueckuii 3aKOH U

31 [lepnonnueckas cucrema ; bubnnoreka LIOK
' XUMHYECKUX 35eMeHToB J[. 1. https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHue aToma
Xu .
52| Omenemio- ; Bsorea LIOK
) https//m.edsoo.ru/7f41837¢
BOCCTaHOBUTEIbHBIE PEAKIINU
Bu6nunoreka [JOK
4 15
TOTO HO pasierty https://m.edsoo.ru/7f41837¢
bu6nmoreka [JOK
PesepBHOE Bpems 3
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KUIACC

KosmuecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3aesioB U TeM @ poBbie
Ne n/mt P Konrpoabnsbie | IIpakTnyeckue (uacpp )
NMPorpaMMbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoTbI
pecypchl
Pa3neq 1. BemecTBo M XuMHYecKue peakiuu
11 [ToBTOpEeHME 1 yriyOeHne 3HaHUM 5 1 bubnuoreka LIOK
' OCHOBHBIX pa3/IesioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnmoreka [IOK
' peaxmui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAs AUCCOLIMALHSL. g | | bubnmoreka [IOK
' XVUMHYECKHE PEAKIIMH B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Paznea 2. HemeTasibl M X coeIMHE HUSA
OOmast xapakTepuCTHKa XUMHYECKUX bubmuorexa [IOK
2.1 4 1
aneMeHTOB VIIA-rpynmel. ['anorens https:/m.edsoo.ru/7f41a636
OOmast XapakTepucTHKa XUMUYECKUX
2.2 BJIeLl\I;[liHTOE VIAp nbl. Cepau eé 6 Bubmmorera LOK
' [PYITHBL. £-ep https://m.edsoo.ru/7f41a636
COCTMHEHUS
06 apaKkTepuCTHKa ec
23| veventon VApymms Asor, dochop s | 7 || Budmorem LOK
) DJIEMEHTO “TPYHTIRL A30T, P https://m.edsoo.ru/7f41a636
COETMHEHHUS
06 Ka XUMHYECKHX
24| nevenron IVA-rpymm. Yeaepoa ; 1 , | BumoremlOK
) . . TPYIIIBL YTIICpON https://m.edsoo.ru/7f41a636
KPEMHUM U UX COETUHEHUS
Hroro no pasneny 25




Pa3znes 3. MeTa/sibl M X cOeIMHE HUS

3.1 OO0ume cBOWCTBA METAILIIOB 4 bubmnorexa [OK
https://m.edsoo.ru/7f41a636
bubmuoreka IIOK

2 B i 1
3 KHENIIME METAJUIBI U UX COETUHEHUS 6 https/m.edsoo.rw/7f41a636
Hroro no pazgeny 20
Paznen 4. Xumusi M oOKpyxkawmas cpeaa
4.1 BemectBa 1 MaTepuansl B )KHU3HH YeJIOBEKA 3 buomorera IOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubmorexa [OK
p p https://m.edsoo.rw/7f41a636
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68







IHHOYPOYHOE INTAHUPOBAHHUE

8 KJIACC
KosmuecTBo yacos DJIeKTPOHHBIE
Ne Hara @ poBbIE
Tema ypoka Konrpoabubie | IIpakTuueckue
n/n Bcero u3ydeHusi | oOpa3oBaTeibHbIE
padoThbI padoThbI
pecypcesl
1 IIpenver xumuu. Poinp XuMuu B )KU3HA 1 bubnuoteka [IOK
yesoBeka. Tena u BelecTa https://m.edsoo.ru/ff0d210c
bub6auoreka [IOK
2 IloHnsiTHEe 0 METO/Iax TTO3HAHWS B XUMUHU 1
https://m.edsoo.ru/ff0d227¢e
[Ipakruueckas padota Ne 1 «[IpaBuna
3 paboThI B 1aOOpaTOpUH U TIPUEMBI 1 bubnuorexa [IOK
oOpartieHus ¢ 1a00paTOPHBIM https://m.edsoo.rw/ff0d23de
000pyIoBaHUEM»
4 Uucteie BemecTBa 1 cMecH. CiocoObl 1 bubmuoreka [IOK
paszeneHus cMecen https://m.edsoo.ru/ff0d26ca
Ipa eckasi padora No 2
pairruiecrat p :r bu6mmoreka [IOK
5 «Paznenenue cmecell (Ha mpumepe 1
. https://m.edsoo.ru/ff0d28c8
OUYHCTKU MTOBAPEHHOI COIN )»
bu6mmorexka [IOK
A 1
6 TOMBL I MOJICRYITH https//m.edsoo.ru/ff0d2a6c
7 XUMUUYECKHUE JIEMEHTHI. 3HAKH 1 bu6motexka [IOK
(CHMBOJTBI) XHMUYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6aunoreka [IOK
8 IIpocTble U ClIOKHBIE BELIECTBA 1
https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUYEHHE 1 Bubmuorexa LIOK
KyIpios 1 https//m.edsoo.rw/f0d2d50




3aKOH MOCTOSHCTBA COCTaBa BCHICCTB.

b K
10 Xumunueckast popMmyna. BaneHTHOCTB nommorexa O
https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHUUYECKUX DJIEMEHTOB
1 OtHocHUTeNbHAs aTOMHAs Macca. bu6muorexa [IOK
OTHOcCHUTEeNbHAS MOJIEKYJISIpHAS Macca https//m.edsoo.ru/ff0d323c
12 MaccoBast 10715 XHMHYECKOTO bu6mmoreka [IOK
3JIEMEHTA B COEIUHEHUH https//m.edsoo.ru/ff0d350c
13 KonundaecTBo BemectBa. Mojib. bubnuoreka [IOK
Moutsspnas macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKre U XMMUYECKUE SIBJICHUS. bu6moTteka [IOK
XUMUUECKas peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku 1 ycnoBUs MPOTEKAHUS bubmuotexa LIOK
XUMHUYECKUX PEaKIU https://m.edsoo.ru/ff0d3a 16
16 3aKOH COXpaHEHUS MacChl BEIICCTB. bubnuoreka [IOK
XUMHYECKHE yPaBHEHUS https://m.edsoo.ru/ff0d3b88
Beruncnenus kom4iecTBa, MacChl
17 BEILIECTBA 110 YPAaBHEHUSIM XUMUUECKUX Bubmmorexa LIOK
B . P https://m.edsoo.ru/ff0d5708
peakuuii
Knaccugukanus XMMUYECKUX peakiuit
18 (coe I/IHq;HI/ISI a3JI0KEHUS ’ butanorexa LIOK
& P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
bu6mmoTexka [IOK
19 sHuknoneauct. O0oO0IEeHne u
R https://m.edsoo.ru/ff0d40c4
cUcTeMaTu3aIlvs 3HaHU I
20 KonTtponpsHas pabora Nel o teme bubnunoreka LIOK
«BemecTBa 1 XUMHUYECKUE PEAKLIMID) https://m.edsoo.ru/ff0d4290
71 Bo3nyx — cmech razos. Cocras bubmmnorexa LIOK

BO31ayXa. KI/ICJ'IOpO,I[ — OJICMCHT "

https://m.edsoo.ru/ff0d448e




IMpOCTOC BCHICCTBO. O30H

dus3nyecKre ¥ XMMUYECKHE CBOMCTBA

22 Kucopoza (peakiiuu OKUCICHUS bubnorexa LIOK
PO K ’ https//m.edsoo.ru/ff0d4614
roperue). [lonsrue 06 okcuaax
Crioco0Obl moTydeHus KUCIopoaa B
bu6mmoteka [IOK
23 71a00paTOPUH U TIPOMBIIITIEHHOCTH.
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucaopoaa
TennoBoit 3ddexT XumMHuecKon
24 peakiuu, MOHsATUE O bu6muorexa [IOK
TEPMOXMMHUUECKOM YPaBHEHUH, IK30- U https//m.edsoo.ru/ff0d4790
HJIOTEPMHUYECKUX PEAKITUSIX
To o (HedTH, yro €TaH).
IMBO (HE(Th, yroiab U METaH) BuGmiorexa OK
25 3arpsi3HEHHE BO3yXa, CIIOCOOBI €ro
https://m.edsoo.ru/ff0d4c4a
MpeI0TBpAILCH U
[Mpaktuyeckas padora Ne 3 mo Teme
26 «ﬁon eHUe U 12061/1 aHue KucaopoJia bubanorexa LIOK
¥ N p poad, https://m.edsoo.ru/ff0d4ae2
M3Yy4EeHHE €r0 CBOMCTBY»
27 Bonopox — aseMeHT u nmpocToe bubnuoreka [IOK
BewnecTBo. Haxoxnenue B npupoae https://m.edsoo.ru/ff0d4dd0
)3 dusnyecKre 1 XUMUYECKHUEe CBOMCTBA bu6mmoreka [IOK
Bojopoaa. [I[pumenenune Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [lonsATHE O KMCIOTaX U COJISAX bubmmorera LIOK
https://m.edsoo.ru/ff0d50d2
30 CrocoObI OTydeHH S BOJIOPO/IA B bu6muorexa [IOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
[Ipakrnueckas padorta Ne 4 o Teme
bub6auoreka [IOK
31 «lonyderue u coOmpanue BOIOPOIa,

M3y4EHUE €ETO CBOMCTBY»

https://m.edsoo.ru/ff0d4{42




0 MounsipHbIii 00bEM Ta30B. 3aKOH bubnmnorexa [IOK
ABorazpo https//m.edsoo.rw/ff0d542e
Brruncnenust 00néMa, KOIU4eCTBa

33 BEILIECTBA ra3a 1o €ro M3BECTHOMY bubmmorera HOK

. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIECTBA WJIH 00BEMY
Beruncnenus o05EMOB ra3oB Mo
34 YPaBHEHUIO PEAKIIMY HA OCHOBE 3aKOHA bubnorexa LIOK
. . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOLICHUH Ta30B
DU3NYECKNEe U XMMUYECKUE CBOMCTBA bub6auoreka [IOK

35 BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwuii. [ToHsTHE 00 bu6mmoreka [IOK
WHINKAaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HaceimeHHbIE

37 u HI;HaCLHlI)IeHHHIe) pacTBOPBHI. NI[L:lCCOBaSI bubmmorera HOK

https://m.edsoo.ru/ff0d5b40
JI0JIS BEILIECTBA B PacTBOPE
[Tpakruueckas pabora Ne 5 mo Teme

13 «lIpuroroBiieHrE PacCTBOPOB C bubnnoreka LIOK
OIpeneIEHHON MaCCOBOM 0JIeH https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOIO BEILIECTBA

39 KonTponbHas padora Ne2 o reme bubmuotexa LIOK
«Kucnopon. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342

40 OKcHIpl: COCTaB, Kaccu(puKaIus, bu6mmorexka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydenue n XMMHUYECKHE CBOWCTBA

41 I(IJCJZ:THBIX, OCHOBHBIX 1 aM(POTEPHBIX Bubmmorexa LIOK

https//m.edsoo.ru/ff0d664e
OKCHJIOB
4 OCHOBaHHUS: COCTaB, KIacCH PUKaIus, bubnuoreka [IOK

HOMEHKIIaTypa

https://m.edsoo.ru/ff0d67ca




13 [TomyyeHre U XUMHYECKHE CBOMCTBA bubnmnorexa [IOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
44 Kwucnotsr: cocras, ktaccuduranmsi, bu6mmoTeka [IOK
HOMEHKIIaTypa https://m.edsoo.ru/ff0dfee2
45 IlomyyeHue U XUMUYECKHE CBOWCTBA bubnmnorexa [IOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATYpa,
(cpene) P bub6auoreka [IOK
46 CIOCOOBI TTOTYYCHH S, XHMUYECKUE
. https://m.edsoo.ru/00ad9474
CBOICTBA
[Tpakruueckast padota Ne 6. Pemmenue
47 AKCIEPUMEHTAIIbHBIX 3a7a4 110 TEME bubmmorexa [IOK
«OCHOBHBIE KJTACCHI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUM»
48 ['eHeTnyeckas CBs3b MEK]y KlaccaMu bubnuorexa [IOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bu6aunoreka [IOK
49 O0o0ImeHNEe U CHCTeMaTH3a 3HAHUM
HHEHUE 1 CHCTOMATHSAIIA SHAR I https://m.edsoo.ru/00ad9cb2
KonTtponpHas pabora Ne3 o teme
" bu6mmoreka [IOK
50 OCHOBHBIE KJIaCChl HEOPTraHUYECKUX
. https://m.edsoo.ru/00ad9e 1a
COCTMHEHH I
[lepBbIe MOMBITKH KIacCHPUKAITAN
P Qurcas bu6muorexka [HIOK
51 XUMHYECKUX 3JIeMeHTOB. [loHsTHE O
https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHbIX 3JIEMEHTOB
[Teproanueckuii 3aKOH U
52 HepI/IOHI/I‘IeCKa}I CHCTEMa XUMMHYCCKHX brbmorexa [OK
pHoa https://m.edsoo.ru/00ada52¢c
anemenToB JI. 1. MeneneeBa
53 [lepuonsl, rpynIibl, TOATPYIIIBI bubmmorexa [IOK

https://m.edsoo.ru/00ada52¢c




CTpOCHI/IC aromoB. CocTaB aTOMHBIX

bu6aunoreka [JOK

54
snep. M3otomnsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI09eK
55 aT(f)MOB BJICMGHTI:)B [Tepuoanueckoi bubmmorexa LIOK
pHoa https://m.edsoo.ru/00adabbc
cucremsl /1. 1. MenaeneeBa
XapakTeprucTuka XuMHYECKOTO
56 BIIEMEHTA MO €T0 MOJOKEHUIO B bubnuoreka [IOK
Ilepnonnueckoit cucreme /1. M. https://m.edsoo.ru/00ada824
Meungeneesa
3navenue [lepuoanueckoro 3akoHa AJis
57 pa3BUTHS HayKd W npakTtuku. 1. WM. bubnuoreka [IOK
MeneneeB — y4€HbIN, IEJArOr U https://m.edsoo.ru/00ada96e
rpaXK1aHUuH
PesepBHEIii ypok. O000mEHNE U
P 7P . bub6muorexa [IOK
58 cucTeMaTu3aIvs 3HaHu i /
. https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
KonTponbHas padora Ne4 o reme
bu6mmoTeka [IOK
59 «CTtpoeHue atoma. XUMHUUYECKasl CBSI3b)»
N https+//m.edsoo.ru/00adb486
/ Beepoccuiickasi mpoBepouHas pabota
60 DNEKTPOOTPHUIIATETLHOCTh ATOMOB bubnnoreka LIOK
XUMHUYECKUX DJIEMEHTOB https//m.edsoo.ru/00adaab8
61 HNonnas xumnyeckasi CBA3b bubmmoreia OK
https://m.edsoo.ru/00adac34
6 KoBanienTHas monsipHas XumMuyeckas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab¥
63 KoBaneHTHas HenosipHas XMMU4ecKast bubnunoreka LIOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCIEHUS bu6muorexka [HIOK




https://m.edsoo.ru/00adae28

65 OKHCIUTENBHO-BOCCTAHOBHUTEIIBHBIC 1 bubmuoreka [IOK
peakuuu https+//m.edsoo.1u/00adb076
bub6auoreka [IOK
1
66 OKHCINTENN 1 BOCCTAHOBUTEIH https/m.edsoo.rw/00adb076
PesepBHEIii ypok. O0001mEHNE U
P 7P . bu6muorexa [IOK
67 cUcTeEMAaTU3alUs 3HAHHUH 10 TEME 1
https://m.edsoo.ru/00ad9cb2
«CtpoeHune atoMa. XMMUYECKasi CBSI3bY
68 Pe3epBHblii ypok. O000LIIEHNE U i bubnmnorexa [IOK
cUCTEMAaTU3allis 3HaHU U https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB IIO 68

[TPOI'PAMME




9 KUIACC

KosmmuecTBOo yacos DJIeKTPOHHBIE
Ne Hara uu@ poBbie
Tema ypoka Kontpoabnbie | IlpakTnyeckue
n/m Beero u3y4deHusi | oOpa3oBaTeJibHbIE
padoTbI padoThbI
pecypchbl
Ilepnonnuecknii 3aK0H.
| [lepuonnueckas cucrema | bubauoreka [IOK
XUMHYeCKuX 3neMenToB [[. 1. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHU U
. bu6mmoreka [IOK
2 CBOMCTB XUMHUYECKIUX DJIEMCHTOB 1
. https://m.edsoo.ru/00adb6bb
MEePBBIX TPEX MEPUOJIOB
3 Knaccudukanus u HoMeHKIaTypa | bu6mmoreka [IOK
HEOPTAaHWYECKNX BEILECTB https://m.edsoo.ru/00adb7e2
4 Bu el XuMH4ecKkod CBS3H U THUITEI 1 bu6mmoTexka [IOK
KPUCTAIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTposnbHas padora Nel o reme
5 «[ToBTOpEHME U yryOJieHUEe 3HAHUN 1 1
OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiaccay
6 Knaccudukanus XaMuyeckux 1 bubnuoteka [IOK
peakiuii o pasInYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
TToHnsaTHE O CKOPOCTH XUMHUECKOI
7 uu HOH;IF')rHe 0 TOMOTE€HHBIX U 1 bubmmorexa HOK
ea .
peartt https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKITUIX
IToHsiTHE O XUMHUYECKOM PABHOBECHH.
8 ®daxro FOITE alc): opocC 1 bubmorexa [OK
bI, BJIMS Ha CKi Thb
p . o P https://m.edsoo.ru/00adc28c
XUMHYECKON PEAKIINU U TOJIOKEHUE




XUMHYCCKOT'O PAaBHOBCCHSA

OKHCITNTENIFHO-BOCCTAHOBUTEILHEIC

bu6aunoreka [JOK

9
peaknuu https://m.edsoo.ru/00adcade
Teopus 37E€KTPOIUTHYECKON
bu6aunoreka [JOK
10 mucconuanu. CUIbHBIE U Cl1a0bIe
https://m.edsoo.ru/00adcd68
BJIEKTPOJTUTHI
11 HonHrble ypaBHEHUS peakui bubmrorera IOK
yp peaxil https://m.edsoo.ru/00add448
XUMUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHUH B CBETE IIPEICTaBIeHUN buomiorexa IOK
p Vﬂ https://m.edsoo.ru/00add5dS8
00 DJIEKTPOTMTUYECKON JTUCCOIAAITUH
XUMHUECKHE CBOMCTBA COJIEH B CBETE
13 [IPEACTaBIECHUN 00 bubmmorera [IOK
pent . https://m.edsoo.ru/00add8b2
AIEKTPOJIMTUYECKON TMCCOLUAIIUU
. bu6mmoreka [IOK
14 IlonsiTre o ruaponuse conen
https://m.edsoo.ru/00add9d4
15 O0001IeHNEe ¥ CHCTEMAaTH3aIIHS bubnmuoreka [IOK
3HAaHUU https://m.edsoo.ru/00addd12
IIpakTrueckass padora Ne 1.
P P bu6mmoTeka [IOK
16 «PeleHne HKCIIEPUMEHTAIIBHBIX
https://m.edsoo.ru/00addbfa
3a1a4»
KontpoiabHast padora Ne2 1o Teme
17 «3JICII:I‘ OJII/ITI/II:IeCKaSI A CCOIIHAIINS bubmaorera IOK
P A HHATA. https://m.edsoo.ru/00addecO
XUMHYECKHE PEaKIH B paCTBOPAX»
OO0m@st XapaKTEPUCTUKA TAIIOTEHOB.
18 XI/III;I/II;IIGCIE/Ie CBI:Z)P'ICTBa Ha IIpuMepe bubmorexa OK
p P https://m.edsoo.ru/00addfe2
xJjopa
19 Xnopoogopoa. CosisiHast KUCIIOTa, bu6muorexa [IOK




XUMHYECKUE CBOWCTBA, IOJIY4YEHHUE,
IIPUMEHEHUE

https://m.edsoo.ru/00ade 104

[IpakTiyeckas padora Ne 2 o Teme

bu6aunoreka [JOK

20 «HOqueHH? COHfHOH KHETOTEL, https/m.edsoo.ru/00ade348
u3ydeHue e€ CBONCTB»
Beruncnenus no ypaBHeHUSAM

21 XUMHUUYECKUX PEAKINi, €CJIA OJIMH U3 bubmmorera [OK

https://m.edsoo.ru/00ade488

peareHTOB JIaH B H30BITKE

2 OO0mast XxapakTepucTHKa dJIEMEHTOB bubnmoreka [IOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
ANnoTpomnHbie MOAU(PUKAIIUN CEPBI.
Haxoxnenue cepbl U €€ COeTMHEHU I bubnunoreka LIOK

23 B IpUpPOJE. XMMUUYECKUE CBOUCTBA https://m.edsoo.ru/00ade64a
cepbl

24 CepoBos10poa, CTpOECHHUE, bubnmorexa [IOK
dr3uYeCKne U XUMUUECKHE CBOWCTBA https://m.edsoo.ru/00ade 802
Oxcupl cepbl. CepHasi KHCIIOTA,

25 ¢uznyeckne U XMMUYECKHE CBOICTBA, bubmmorera OK

https://m.edsoo.ru/00adea28

MpUMEHEHUE
XUMHYECKHUE PEaKIUH, JIeKaAIMe B
OCHOBE IIPOMBIITIEHHOTO criocoda

26 ITOJY4YE€HUSI CEPHOU KU CIIOTHI. bubmmnorexa LIOK
XHUMUUYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpYXKarollel Cpeabl COSTUHEHHUSIMU
cepbl

27 Breruncnenre MmaccoBoi 1071 BBIXOa bub6anoreka [IOK
NPOAYKTa PEAKIUU https://m.edsoo.ru/00adec8a

28 OO0mps XapakTepuCTUKa 3JIEMEHTOB bubnuotexa LIOK




VA-rpynnmbl. A30T, pacnpocTpaHeHHue
B Ipupojie, pu3ndeckue u
XUMUUYECKUE CBOMCTBA

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

AmMHaK, ero ¢pusnyecKue u

29 XUMHUUYECKHE CBOWCTBA, MOJTYYCHUE U Brbmmorexa [IOK
? yi https://m.edsoo.ru/00adf004
MPUMEHEHHUE
[Ipakrudeckas padota Ne 3 mo Teme
30 «lfl)on eHue aMpMHaKa M3Yy4EHHE €To bubmmorexa LIOK
N ye » Y4 https://m.edsoo.ru/00adf180
CBOMCTB)»

31 AzoTHas kucioTa, e€ gusndeckue u bubnmnorexa [IOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBanre HUTPATOB U COJICH
AMMOHHS B KAU€CTBE MU HEPAITBHBIX

. bu6mmoTeka [IOK
32 ynoOpeHuii. XuMu4eckoe
N https+//m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOIEH CPEeIbI
COEIMHEHUSIMH a30Ta
®ocdop. Oxeua docdopa u
dop docgopa (V) bu6mmoTeka [IOK
33 dochopHas kuciaoTa, GU3NUECKUE U
N https//m.edsoo.ru/00adf68a
XAUMHYECKHE CBOMCTBA, MOJIy4ECHUE
Hcnonr3oBanue docatoB B

34 Ka4ueCTBE MUHEPATBHBIX YIOOPECHHUIA. bub6muorexa [IOK
3arpsi3HEHHE TPUPOTHON CPEIbl https://m.edsoo.ru/00adfc20
docdaramu
VYriepon, pacipocTpaHeHNe B

POA, pacnipoctp bu6mmoreka [IOK
35 npupoje, PU3NUECKre U XUMUIESCKUE
. https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcu el yraepoaa, ux Gundeckue u bubmmnorexa [IOK

XUMHUYECKHE CBOMCTBA.

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




DKOJIOTUYECKHE TTPOOIIEMBI,
CBsI3aHHBIE ¢ OkcuJoM yriepona (IV)

bu6mmoTeka [IOK

37 VYronbHas KMCIOTa U €€ COIn
https://m.edso00.ru/00ac006c
[Tpakrnueckas pabota Ne 4 mo Teme
13 "TlonydyeHue yriaekucioro rasa. bubnuoreka [IOK
KauecTtBennas peakius Ha kKapOOHaT- https://m.edsoo.ru/00ae027¢
noH"
[lepBoHayanbHbIE MOHSITUS 00
39 OpPraHWYECKHX BEIECTBAX KakK O bubmmorexa [OK
p B https://m.edsoo.ru/00ae054¢e
COEIMHEHUSIX yIIIepo/ia
40 KpemHuuii u ero coenuHESHUS bubmmorexa TIOK
p & https://m.edsoo.ru/00ae080a
[Ipakrnueckas paborta Ne 5. Pemenue
A1 AKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuoreka [IOK
«BakHelme HeMEeTaIbl U UX https://m.edso00.ru/00ac0bf2
COCIMHECHUSD)
KonTpoasHas padota Ne3 mo teme
N bub6auoreka [IOK
42 «BaxxHelme HeMeTaIbl i HX
https://m.edsoo.ru/00ae0e 18
COCIMHCHUSD)
OO0mast XapakTepuCcTHKa XUMHUYIECKAX
3JIEMEHTOB — METaJIJIOB.
MeTtannuydeckasi CBSI3b U bu6mmoTexka [IOK
43
MeTaJIn4ecKasl KpUCTAIINYECKAst https://m.edsoo.ru/00ae103e
pemiétka. dusmyeckue cBONCTBA
METaJIJIOB
XUMHYECKHe CBOMCTBA METAJLJIOB.
N bu6mmoreka [IOK
44 DJEKTPOXUMUYECKUU P

HaHpH)KCHI/Iﬁ MCTaJ1JIOB

https://m.edsoo.ru/00ae1156




OO0ume crnocoObl MOTyICHUS
MeTaiioB. CriiaBbl. Beraucienus mo

N bu6mmoreka [IOK
45 YPaBHEHUSIM XUMUYECKUX PEaKIUif,
https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJCPKUT
MIpUMECH
46 IloHATHE O KOPPO3UH METAJIJIOB bubmmorera [OK
pp https://m.edsoo.ru/00ae 1278
bu6aunoreka [IOK
4
7 [Henounsie metaue! https://m.edsoo.ru/00ae14b2
48 OKcHIbl ¥ TUAPOKCUIBI HATPUS U bubnuoreka [IOK
KaJIis https://m.edsoo.ru/00ae 14b2
49 [lenoyno3emenbHbIE METAIIIBI — bu6muorexka [HIOK
KaJIbIIMHA ¥ MarHUU https://m.edsoo.ru/00ae15e8
50 Baxxueiinme coeTMHEHUS KAIbIUS buomiorexa IOK
a A https://m.edsoo.ru/00ae15¢8
51 O06001EeHE U CHCTEMATH3AI NS
3HAHUH
5) JKécTkocTh BOIBI M CIIOCOOBI €€ bubauoreka [IOK
YCTpPaHECHUS https://m.edsoo.ru/00ae 1886
[Ipakrudeckas paborta Ne 6 mo Teme
- " bu6muorexka [HIOK
53 DKEcTKOCTh BOABLI U METOJEI €€
" https://m.edsoo.ru/00aelae8
yCTpaHEHUst
bu6aunoreka [JOK
4 .
> AmoMuHmii https://m.edsoo.ru/00ae1c64
55 AmdoTepHbIe CBOICTBA OKCHUIA U bubnuoteka [IOK
TUAPOKCUIA https://m.edsoo.ru/00ae 1c64
56 Keneso bub6auoreka [IOK

https://m.edsoo.ru/00ae1d86




OKCI/II[H, TUAPOKCUABI U COJIN KEJIC3a

bu6aunoreka [JOK

37 (Il) u xene3a (III) https://m.edsoo.ru/00ae35e6
53 O0o01menne U cucTeMaTu3alus
3HaHUH’
[Tpakruueckas pabota Ne 7. Pemenue
AKCIIEPUMEHTAIIBHBIX 337124 110 TEME bubnmnorexa [IOK
> «BaxHenme MeTaJlJIbl U UX https://m.edsoo.ru/00ae3de8
COCTUHEHUSD)
Beraucnenus mo ypaBHEHU M
XUMUYECKUX PEAKIU, eCIu OIMH U3
60 peareHToB JIaH B N30BITKE HIIH bubnuoreka [IOK
COACPKUT NpUMeECH. Boruncienus https+//m.edsoo.ru/00ae 1750
MacCOBOM JIOJU BBIXOJA MPOIYKTa
peakiumn
61 O06o0mmenne 1 cucTreMaTu3alus
3HaHUH’
KonTposnbHas padora Ne4 o reme
62 «BaxHelnme MeTaibl U UX
COCTUHEHUSD)
63 BemecTBa u maTepuaisl B bubnnoreka LIOK
MOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHYECKOe 3arps3HEeHNe bubmmnorexa LIOK
OKpYKaroIllel cpeabl https://m.edsoo0.ru/00ae4270
65 Posb xumMun B perieHnn bubmuotexa LIOK
AKOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHbIit ypok. O000IIECHNE bubnuoreka [IOK
CHCTEMaTU3al s 3HAHUI https//m.edsoo.ru/00ae0d0a
67 PesepBHbIii ypok. O000mICHE 1 bubnuoreka [IOK




CHUCTCMAaTHU3allusd 3HAHUH

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

68 PesepBHbIit ypok. O000IICHNE

cUcTeMaTU3an g 3HaHU U

bu6aunoreka [JOK
https://m.edsoo.ru/00ad9cb2

OBUIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68







INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSA

OCHOBHOM

OBPA3OBATEJIBHOU ITPOT'PAMMBI

8 KUIACC

Koa
NpoBePsIEeMOro
pe3yJabTara

HpOBepﬂeMble NMpeIMETHBIC PE3YyJIbTAaThbl 0CBOCHUA OCHOBHOM
06pa30BaTeJ’[bH0ﬁ nmporpaMmmbl OCHOBHOTO oﬁmero 06pa30BaHI/IH

1

Ilo teme: <(H€pBOHa‘laJ'IBHBIe XUMHUUYCCKHUC ITIOHATHUS»

1.1

pacKkpbIBaTh  CMBIC OCHOBHBIX XUMHUYECKUX TIOHSTHI: aToM,
MOJIEKYJIa, XUMHYECKAM DIJIEMEHT, MPOCTOE BEUIECTBO, CIOXKHOE
BEIIIECTBO, CMeCh (OAHOpOIHAs W HEOJHOPOAHAs), BaJCHTHOCTD,
OTHOCHUTENbHAsI aTOMHAas M MOJIEKYJspHAs Macca, KOJIUYECTBO
BEIIECTBA, MOJIb, MOJIIpDHAs Macca, MaccoBas J0Js XUMHUUYECKOrO
9JIeMEHTa B COEJUHEHUM, MOJIAPHBIM 00BEM, XUMHUYECKasl PEaKus,
KlaccuUKalus  peakuui:  peakuu  COCIMHEHHS,  peaKiuuu
pa3NoKEHHs, pPEaKIUH 3aMelIeHUs, peaknuu oOMeHa, 3K30- |
SHJOTEPMHUYECKUE PEAKIHH, TEIIOBOH A(deKT peakiuu, pacTBoOp,

MaccoBast 10JiA BelecTBa (ITPOIeHTHAs KOHIIEHTpAIlKsl) B pacTBOpe

1.2

HWIUTIOCTPUPOBATL B3aMMOCBSA3b OCHOBHBIX XUMHWUYCCKHUX MMOHATUH H

NPUMCHATDH 3TU MMTOHATHSA ITPHU OIMMCAHUHU BCIICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

HUCIIOJIB30BATh XUMHUYCCKYI0O CHUMBOJIMKY IS COCTAaBJICHUS (I)OpMy.]'I

BCIICCTB U ypaBHeHI/Iﬁ XUMHYCCKUX peaKuHﬁ

1.4

PaCKpbIBaTh CMBICJI 3aKOHOB COXpaHCHUA MacCcChl BCUICCTB,
IOCTOsIHCTBA COCTAB4, ATOMHO-MOJICKYJSIDHOIO Y4YCHHA, 3dKOHA

ABorajipo

1.5

OIIPCACIIATD BaJICHTHOCTbH aTOMOB 3JICMCHTOB B 6I/IHapHBIX

COCINHCHUAX

1.6

KIaccu(PUIUPOBATh XUMUYECKHE pPEaKuuu (10 YHCIy U COCTaBy

Y4aCTBYIOIIMX B pEaKLMH BEILECTB, MO TEMJIOBOMY 3(deKTy)

1.7

BBIYMCIISATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl

BCIICCTB




1.8

BBIYUCIIATHE MACCOBYKO JOJIIO XUMHUYCCKOIO JJICMCHTA I10 (I)OpMyJ'Ie

COCIUHCHUS,

1.9

BBIYUCIISITh MACCOBYIO IOJIKO BEIICCTBA B PACTBOPE

1.10

OPpUMCHATE €CTCCTBCHHOHAYYHBIC MCTObI ITO3HAHUA — Ha6J'IIOI[€HI/IC,
HU3MCPCHUC, MOJCIUPOBAHUC, OKCIICPUMCHT (peaanblﬁ n

MBICJICHHBIN )

ITo Teme: «BaxHeinme NpeacTaBUTENN HEOPIrAaHUYECKUX BEILIECTBY»

2.1

PaCKpbIBATb CMBICII OCHOBHBIX XUMHWYCCKHUX TTOHATH OKCHU A,

KHCJI0OTa, OCHOBAaHHEC, COJIb

2.2

ONpCACIIATE NMPUHAMJIC)KHOCTb BCHICCTB K OHpeIICJ'IéHHOMy KJ1accy

COeAMHEHHUH 1o opmynam

23

K.]'IaCCI/I(l)I/II_II/IpOBaTB HCOPraHNYCCKNUEC BCUICCTBA

24

XapakTepu3oBaTh  (OMUCHIBATH) OOIME XWMHUYECKHE CBOWCTBA
BEIIECTB PA3IMYHBIX KIACCOB, MOATBEP)KIasl OMHCAHUE IPUMEPAMHU

MOJICKYJIAAPHBIX ypaBHCHI/Iﬁ COOTBCTCTBYIOIIMX XUMHUYCCKUX peaKI_II/Iﬁ

2.5

IIPOTrHO3UPOBATH CBOMCTBA BCUICCTB B 3aBHCHMOCTH OT HX
Ka4€CTBCHHOT'0 COCTaBd, BO3MOXHOCTH IIPOTCKAHHUA XUMHUUYCCKUX

npeBpameHHﬁ B pa3/IMYHbIX YCIOBUAX

2.6

ClIeZIOBaTh TPaBHWJIaM  MOJIb30BAHUS XUMHYECKOHW TIOCYIOH U
71a00paTOpHBIM OOOPYIOBAaHMEM, a TakKE MpaBUIaM OOpalcHHUS C
BCHICCTBAMU B COOTBCTCTBUU C HWHCTPYKHUAMH I10 BBIITOJHCHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB IO IMOJYYCHHIO U CO6I/IpaHI/IIO
ra3000pa3HBIX BEIIECTB (BOAOPOAA M KHCJIOPOJA), MPUTOTOBJICHUIO
pacTBOpPOB C OMNpEACIEHHONH MacCcOBOWM JIOJIeH pacTBOPEHHOTO
BEILIECTBA, IUNIAHUPOBATH U MPOBOAUTH XUMUUECKHE IKCIIEPUMEHTHI 110
pacro3HaBaHUIO pACTBOPOB IIEJIOYEH W KHUCIOT C IOMOIIBIO

WHANKATOPOB (JTaKMyC, (eHOoI(TaNenH, METHIOPAHK U JPYTHE)

2.7

MIPOBOJUTH PAaCY€ETHI I10 YPABHEHUIO XUMHUUECKON PEAKLIUU

I[To Teme: «llepuonuueckuit 3akoH u Ilepuoguueckas cucrema
xumuyeckux siemMeHToB JI. W. MenneneeBa. CTtpoeHue aTtoMoB.

Xumuaeckas cBsi3b. OKUCIUTEIBHO-BOCCTAHOBUTEIHHBIE pCakuum»

3.1

PACKpbIBATh CMBICII OCHOBHBIX XMMHWYCCKHUX TTOHSTHH: AApO aroMma,
3J'IeKTp0HHLII>i clion aToMa, aToOMHas Op6I/ITaJ'IB, paauyc aroma,

XUMHUYCCKad CBA3b, IOJIpHAsd MW HCHOOJIsKIpHAasd KOBAJICHTHAsA CBA3b,




QJICKTPOOTPpHULATCIIBHOCTb, HWOHHAA CBA3b, HOH, KATHOH, 4aHWOH,

CTCIICHBb OKUCJICHH

3.2

K.]'IaCCI/I(l)I/II_II/IpOBaTB XUMHUYCCKHUEC OJICMCHTHI

33

OTMHUCHIBaTh U XapakTepu3oBaTh TabmuuHyro ¢opmy [lepronnueckoit
CUCTEMBl XHMHUUYECKMX DJIEMEHTOB: pa3lMyaTb MOHATUS <IJIaBHAs

noarpynmna (Arpynma)y u «mobouyHas mnoarpynmna (brpymma)y,

«MaJbley» U «OOJIBIIEY nepuoabl
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packpeiBaTh cwmbici llepumoamueckoro 3akona J[.M. Mennaeneena:
JEMOHCTPUPOBATh MOHUMAHUE NEPUOTUYECKON 3aBUCHUMOCTH CBOMCTB
XAMUUYECKHX OJJEMEHTOB OT HX NOJ0XeHuss B llepmogmueckoin

CHUCTEMCE

3.5

COOTHOCHTH  OOO3HAUEHHUs, KOTOpPbIE HMEIOTCS B  Ta0nmie
«lepnomuueckass  cucrema  XUMHU4Yeckux  dinemeHtoB  JL.IL
MeHnpeneeBa» € YHUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XAMHYECKMX DJJIEMEHTOB (COCTaB H 3apsa  sjapa, OOIee YHCIIO

QJICKTPOHOB U pacCpCACIICHUC UX I10 3JICKTPOHHBIM CJ'IOHM)

3.6

OIIpCACIIATh CTCIICHb OKHCJICHUA DJICMCHTOB B 6I/IHapHBIX

COCINHCHUAX

3.7

OTPEeNeNsATh BUJ XAMHYECKOW CBsi3M (KOBaJCHTHAas W HWOHHAs) B

HCOPraHNYCCKUX COCINHCHUAX

9 KUIACC

Kon
MpoBEe PsieMOro
pe3yJbTaTa

IIpoBepsieMmble mpeAMeTHbIE Pe3yJIbTAThHI 0CBOEHUS OCHOBHOI
o0pa3zoBaTeJIbHOI MPOrpaMMbl OCHOBHOI'O 00IIEr0 00pa30BaHuUs

1

[lo Teme: «BelecTBO M XMMUYECKash PEAKLIUS)

1.1

pacKpbIBaTh CMBICT OCHOBHBIX XWMHUYECKUX TOHSTHUN: pacTBOp,
AJEKTPOJIUTHI, HEDJIEKTPOJIUTHI, 3JIEKTPOJUTUYECKAS IUCCOLUALNS,
peaKiy MOHHOIO OOMEHa, KaTalu3aTop, XMMHUYECKOE PABHOBECHE,
oOpaTtumble " HeoOpaTHMbIe peakuuu,
OKUCJIUTEIbHOBOCCTAHOBUTEIIBHBIE peakiuu, OKUCIIUTEND,
BOCCTAHOBUTENb, OKHCIEHHE U BOCCTAaHOBJIICHHE, aJUIOTPONUS,
aMQOTepHOCTh,  XMMHMYECKasi  CBsA3b  (KOBaJCHTHAas, HWOHHasd,

METAJUINYECKas), KPUCTAJUIMYECKass pEIIETKA, CIUIaBbl, CKOPOCTb




XUMHUYECKOM pcakuuu

1.2

HUITIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XUMHWYCCKUX MMOHATHH H

NPUMCHATDH 3TU TOHATHSA ITPH OIIMCAHUHU BCIICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJISITh YPaBHEHUS AJICKTPOJTHUTUYECKOM AMCCOIMAINU KHUCIOT,
menoYell W CoJiel, TMOJHBIE W COKpPAIIEHHBIC YPaBHEHUS peaKInil

HOHHOro oOMeHa

1.4

PACKpPbIBATh CYIIHOCTH OKHCIMUTCIBbHO-BOCCTAHOBUTCIBHBIX peamnﬁ

IOCpEACTBOM COCTABJICHUA 3JICKTPOHHOTI'O 0ajaHca dTHX peaKuHﬁ

1.5

MPOBOAUTH PACYETHI IO YPABHEHUIO XMMUYECKON PEaKINU

Ilo temam: «Hemeramnel M HMX coequHeHUS» U «MeTauibl U HUX

COCINHCHMU A

2.1

XapaKTepu30BaTh (OMUCHIBATH) OOIME U CENUPUIECKUE XUMUYECKUE
CBOMCTBA MPOCTHIX W CIOKHBIX BEIIECTB, MOJTBEPKIasl OMHCAHHUE
MIpUMEpPaMH MOJIEKYJIIPHBIX M1 HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX

XUMHUUYECKHX PEaKIU

2.2

COCTaBJIATbL YPAaBHCHU S peaKuHﬁ, MOATBCPKAAIOIIMX CYIICCTBOBAHUC

TCHETHYCCKON CBS3H MCKAY BCUICCTBAMM PA3JIMYHBIX KIIAaCCOB
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INpPOrHO3UPOBATH CBOICTBaA BCHICCTB B 3aBUCHUMOCTU OT UX CTPOCHU,
BO3MOXHOCTH HNPOTCKAHUA XUMUYCCKUX npeBpameHm”I B PA3JIMYHBIX

YCIOBUSIX
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CIe0BAaTh IIpaBUjaM IOJIb30BAHUS XUMHUYECKOW IIOCYIOM U
nabopaTopHBEIM 000pyIOBaHUEM, a TakKe IMpPaBUIaM OOpalCHUS C
BCIIECTBAMU B COOTBETCTBMM C HHCTPYKIMSAMHM IIO BBIIIOJHECHHIO
71a00paTOPHBIX XMMHYECKHX OINBITOB IO IMOJYYEHHIO U COOMPAHUIO

ra3006pa3HHx BCIICCTB (aMMI/IaKa H YITICKHUCJIOTO ra3a)

2.5

IPOBOIUTH PEAKIHH, MOATBEP)KIAIONME KadeCTBEHHBIH COCTaB
pa3IMYHBIX BEUIECTB: pAcllO3HABATh OINBITHBIM NYTEM XJIOPHUA-,
OpomMupa, wuoamna,  kKapObonar,  ¢ocdar, cunMKar, Cyabdar,
TUJIPOKCUTMOHBI, KATHOHBI aMMOHHS, MOHBI H3y4€HHBIX METaJJIOB,

NPUCYTCTBYIOIME B BOJAHBIX paCTBOpPAX HECOPTraHNYCCKUX BEIICCTB

IIo Teme: «XuMus 1 OKpyKarol@as Cpera

3.1

pacKpbIiBaTh CMBICI  OCHOBHBIX XUMHUYeckMX moHsTui: [IJIK

BCIHICCTBA, KOPpO3UA MCTAJJIOB

3.2

INPpUMCHATE OCHOBHBIC OIICpalinun MBICITHTCIIHH O JCATCIIBHOCTU —




aHaJIu3 W CHUHTC3, CPaBHCHUC, 0606H_ICHI/IG, CHUCTCEMATU3alu1o,
BBISBJICHUC TIPUYUHHO-CICACTBCHHLIX CBsI3EM — a4 U3ydCHUA
CBOMCTB BCIICCTB H XWMHYCCKHUX peaKIleI; CCTCCTBCHHOHAYYHBIC
METOJAbI IIO3HAHUA — Ha6J'IIO,I[eHI/IC, HU3MCPCHHUEC, MOIACINPOBAHUC,

HKCIIEPUMEHT (peaJIbHbIM U MBICIIEHHBIH)




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

8 KUIACC

Kon

IIpoBepsieMbIi 3J1IeMEHT CO/Ie PKAHUA

1

HepBOHaLIaJ'II)HI)IG XUMHUYCCKUC ITOHATUS

1.1

IIpeamer xumuu. Ponb XuMuM B KU3HU 4YeJIOBEKAa. XMMHS B CUCTEME HayK.
Tena u BemecTBa. PuU3nueckue CBONCTBA BEIIECTB. ATpPErarHOE COCTOSHUE

BEILECTB

1.2

IToustue o MCTOAaX IMMO3HAaHUA B XUMHHU. Yucteie BECIICCTBA U CMCCH. Cnoco0bI

paszeneHus cMecei

1.3

AtomMBl U MOJICKYJIBI. Xumudeckne dJaeMeHTh. CHMBOIBI  XMMHYECKHX

311eMeHTOB. [IpocThie U CI0XKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUYE€HUE

1.4

Xumuueckas (bOpMYJ'Ia. BaneHTHOCTE aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTaBa BCIICCTB. OTHOCHUTENbHAS aTOMHasd mMacca.
OTHOCHUTEIIbHAS MOJICKYJIAApHAasA Macca. MaccoBast g0 XUMHYECKOTO 3JIEMEHTa

B COCAMHCHUH

1.5

KonnuectBo BemectBa. Monb. MousipHas macca. B3aumMoOCBSI3b KOJIMUECTBA,
Macchl W 4HCIa CTPYKTYPHBIX €IUHUIl BemiecTBa. Pacuérel mo Qopmynam

XUMHYECKHX COCIMHECHUN

1.6

@u3nyecKue U XUMHUYECKUE SIBJICHUSA. XUMUUYECKas PEAKUUs U €€ NPU3HAKU.
3aKoH COXpaHEHMsI MaccChl BEIECTB. XuMHueckue ypaBHeHus. Knaccudukamnus

XAMHUYECKUX PEAKIIUU (COCAMHEHHUS, Pa3JIOKEHH I, 3aMEeIICHHs, OOMEHa)

1.7

XUMUUECKHH IKCIIEPUMEHT: 3HAKOMCTBO C XMMUYECKOW MOCYI0M, C TpaBUIIaMH
pabotel B smaboparopuu W npuéMamMu OOpamieHus ¢ JIabopaTOPHBIM
obopynoBaHueM, H3ydeHHE M ONHCAaHWE (PU3MYECKUX CBOWMCTB 0Opas3IoB
HEOPTraHMYECKUX BEUICCTB, HaOMIOJAeHUEe (QU3NUecKHX (TJIaBIEHHWE BOCKa,
TasHHE JIbJIa, PAaCTUPAHUE caxapa B CTYIKE, KUMIEHUE U KOHJICHCALUs BOAbI) U
XAMUYECKHX  (TOpeHHuE CBEYH, MPOKAIMBAHUE  MEIHOM  IPOBOJIOKH,
B3aMMOJICHICTBHE MeJla C KUCIIOTOW) SIBJICHUW, HAOJIOJEHUE M OIHCaHUE
MPU3HAKOB MPOTEKaHUs] XMMHUUYECKHUX peakiuuil (pasnoxkeHue caxapa,
B3aMMOJICHICTBUE CEpPHOM KHUCIOTBI C XIOpHAOM Oapus, pa3loKeHHe
ruspokcuga menu(ll) mpu HarpeBaHuu, B3aUMOJEHCTBHE JKEJ€3a C pacCTBOPOM

commu meau(Il), mzydenne cnocoOoOB pas3aeneHus: cMecel (C MOMOIIBI0 MarHuTa,




dbunpTpOBaHUE, BBIMApUBAHUE, MUCTHIUIAIUS, XpoMaTorpadus), MPOBEACHUE
OYHMCTKU MTOBAPEHHOM COJM, HAOJIIOIEHNE U OTIMCAHUE PE3YIBTATOB MPOBEICHUS
OMBITA, WJUIIOCTPUPYIOILETO 3aKOH COXpPaHEHUs MAacchl, CO3JaHUE MOjeJeH

MOJIEKYJ (IIApOCTEP>KHEBHIX)

Baxneinme npeacTaBUTENN HEOPraHUYECKUX BEILECTB

2.1

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucmopon — sneMeHT M mpocTtoe
BemecTBO. HaxoxkieHue kuciopoaa B NMpupoze, (U3NUYECKHe W XUMHUYECKUE
cBoictBa (peakuuu ropenus). Oxcuapl. [Ipumenenue kucnopoga. CrocoObl
NOJy4eHHsI KHCIOopoJa B J1abopaTopuul W TMpOMBINUIEHHOCTH. KpyroBopor

Kuciopoaa B mpupoze. O30H — alI0TpOIHAas MOAU(PUKAIIMS KHCIIOPOAa

2.2

TennoBoil >(ekT XuMHUUecKor peakiuu, TEPMOXUMHYECKUE YPAaBHEHUS, IK30-
U JHJIOTepMUYECKUEe peakuuu. TomIuBO: yrojib U MeTaH. 3arps3HEeHue BO31yXa,

yCHJIEHHE TapHUKOBOTO 3(peKTa, pazpylieHHe 030HOBOIO CI0s
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Bogopon — anemeHT u mpocToe BelecTBo. HaxoxkaeHue Bogopoaa B MpUPOIE,
¢u3nyecKkne W XMMHUYECKHE CBOWCTBA, MPHUMEHEHHE, CIIOCOOBI IMOIYYCHHS.

Kucnorse! u conu
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Mounsipablii 00bEM Ta30B. PacuéThl o XMMUYECKUM YpaBHEHUSIM

2.5

dusnueckre CBOMCTBA BOAbl. Boga kak pacTtBopuTenab. PacTBOpBI.
HaceimenHbie ¥ HEHACHIIIGHHBIE PAaCTBOPHI. PacCTBOPHUMOCTH BEIIECTB B BOJIE.
MaccoBasi A0 BeleCTBa B pacTBOpe. XUMHYECKUE CBOWCTBA BOJIBI.
OcHoBanus. Ponb pacTBOpoB B MpUPOAE U B KU3HU uenoBeka. KpyroBopot
BOJIbI B TMpUpOAE. 3arps3HeHUuE MpUpPOAHBIX BoA. OXpaHa H OUYMCTKA

MPUPOJIHBIX BOJ

2.6

Knaccudukanuss Heopranuueckux coeauHeHuit. Oxcuapl. Knaccudukamms
OKCHUJIOB: coyieoOpasyronme (OCHOBHBIC, KUCIOTHBIE, aMQOTEepHBIE) W
HecoseoOpasyronme. Homenxnmarypa oxcuaoB. Dusmyeckne W XUMHUYECKUE

CBOICcTBa OKCUIOB. [losydeHne okcuaoB

2.7

OcHoBanusi. Knaccuduranus ocHOBaHWM: IENOYM W HEPACTBOPUMBIC
ocHoBaHMs. HomeHnknarypa ocHoBaHui. @U3NYECKHE U XUMHYECKHE CBOMCTBA

ocHoBaHui. [lonydyeHne ocHOBaHU

2.8

Kucnoter. Knaccudukanust kucnor. Homenkmatypa xucinor. Ousmdeckue u
XAMHUYECKHE CBOMCTBAa KUCIOT. Psan axkruBHocTtH MetayuioB H.H. Bekerosa.

HonyquI/Ie KHCJIIOT

2.9

Conu. Homenknatypa coseil. dusndeckue M XUMHUUYECKHE CBOMCTBA COJICH.

[Tomydenue coneit




2.10

I'eneTnueckas cB3b MCKAY KiIacCaMH HCOPTaHHUYCCKHUX COCOUHECHUN

2.11

XUMHYECKAM  DKCIEPUMEHT: KAaueCTBEHHOE OIPENCIICHUE  COACpKaHUS
KUCJIOpOJa B BO3MAyXe, MOJy4YeHHE, COOMpaHHe, paclo3HaBaHWE U H3yYCHHE
CBOICTB KHCIIOpOJa, HAOIIOICHIE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOJOM U
YCJIOBUSI BOBHUKHOBEHUS U MPEKpAIlEHUs] TopeHus (I1oxapa), 03HaKOMIIEHHE C
oOpa3ljaMi OKCHUJIOB U OIHCAHME HX CBOWCTB, IOJydeHHE, COOMpaHueE,
pacro3HaBaHUE U HM3y4eHHE CBOWCTB BOJIOpOja (TOpPEHHE), B3aUMOJACHCTBHE
Bozopoaa ¢ okcuoM mMeau(Il) (Bo3MOXKHO MCIOIB30BAHUE BUICOMATEPHAIIOB),
HaOmoZieHne O00pas3loB BEUIECTB KOJIMYECTBOM | MOJb, HCCIIEAOBaHUE
OCOOCHHOCTEH pacTBOPEHHUs BELIECTB C Pa3IMYHOM pacTBOPUMOCTHIO,
MPUTOTOBJICHUE PACTBOPOB C OMPEACIEHHON MacCOBOW J0JIed pacTBOPEHHOTO
BEILIECTBA, B3aUMOJICHCTBHE BOJbl C MeETaUIaMU (HAaTpUEM U KallbIUEM)
(BO3MOXHO HCIIOJB30BAaHUE BUJIEOMATEPHAIOB), ONPENEICHUE PACTBOPOB
KUCIIOT M INEJoYeld C IOMOIBI0 HHIUKATOPOB, HCCIEIOBaHHE OOpa3loB
HEOPraHMYECKUX BEUIECTB pAa3lIMYHbIX KJIAcCOB, HAOIIOJCHUE HW3MEHEHUS
OKpPAacCKd HHIMKATOPOB B pacTBOpax KUCIOT U IIEJIOYEH, H3ydeHUe
B3aumoeiictBus okcuaa meau(ll) ¢ pacTBopoM cepHOIl KUCIOTBHI, KUCIOT C
MeTaJIaMH, PEeaKL Uil HeUTpaInu3aluu, IoJy4eHue HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHHWE OJHOIO MeTajula JApYyIrUM U3 pacTBOpa COJIM, pelIeHue
SKCIEPUMEHTAIBHBIX 3a7ad Mo TeMe «BaxHelnme KIacChl HEOPraHMYECKUX

COECIUHECHUN)

[lepuonuueckuii 3akoH u [lepuoauueckas cucreMa XMMHYECKUX 3JIEMEHTOB
.. Menneneea. CTpoeHre aTOMOB. XUMHYECKas CBsI3b. OKUCIUTEIbHO-

BOCCTAaHOBUTCIIbHBIC PCAKIIU U

3.1

[lepBble MONBITKM KIacCU(PUKALIMM XUMUUYECKUX 23yieMeHTOB. [lonstue o
IPYNNax CXOAHBIX 3JEMEHTOB (LIEJOYHBIE U IIEIIOYHO3EMEIbHBIC METalIbl,
rajloreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yloT amdoTepHbIE

OKCHUIBI U TUAPOKCHUABI

3.2

[lepuonuueckuii 3akoH. [lepuoauueckas cucrema XuMU4eckux snemento .M.
Meneneena. Kopotkonepuonnas u JUTMHHOIIEPUOIHAS hopMBbI
Ilepuonnueckont cucrembl xumudeckux odnemeHToB J.M. Menneneesa.
Ilepronpr m rpynnbel. OU3MYECKUI CMBICH MOPSAKOBOIO HOMEpPA, HOMEPOB

MEpruoda v IrpyIrIbl 3JICMCHTA
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Ctpoenne aromoB. CoctaB aToMHBbIX siep. M3oTonbl. Dnekrponbl. CTpoeHue

ANIEKTPOHHBIX 000JI04eK AaToMOB THepBbIX 20 XUMHYECKUX 3JIEMEHTOB




Ilepuonuueckoii cucremsl .M. MenneneeBa. XapakrepucTuka XMMHYECKOTO

3JIEMEHTA 1O ero nojoxeHuto B [lepuonnueckoit cucreme .M. Meneneesa

3.4

3aKOHOMEpPHOCTH U3MEHEHHUS paJuyca aTOMOB XUMHUYECKHX 3JIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOWCTB IO TIpylIiaM M IEpHOJAM.
3nauenue Ilepuonnueckoro 3akona u Ilepuonnueckoil cucTeMbl XUMHUYECKUX
AJIEMEHTOB JUIsl pa3BUTUs Hayku W mnpaktukd. .M. MennaeneeB — y4éHbld U

IrpaxkaaHnH

3.5

Xumnueckast cBs3b. KoBanmeHTHass (monsipHass W HEMOJSpHAs) CBS3b.

BHCKTPOOTpI/IHaTCJIBHOCTB XHMHUYECKHX 3JIEMEHTOB. MloHHAs CBA3b

3.6

Crenens okucneHusa. OKUCINTENBHOBOCCTAHOBUTENbHBIE peakuuu. [Iponeccsl

OKHCJICHHUS M BOCCTaHOBJICHHA. OKHUCIUTENIN H BOCCTAHOBUTCIIN

3.7

XUMUYECKHI OKCIEPUMEHT: H3ydeHHe OOpa3loB BEIIECTB METALIOB U
HEMETAJIOB, B3aUMOJEHCTBHUE THAPOKCHIA LIMHKA C PAacTBOPAMH KHUCJIOT U
LIEJI0Y€E, TPOBEACHNE OIBITOB, HILIIOCTPUPYIOIMX MPUMEPBI OKUCIUTEIBHO-

BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ (ropeHHe, PCAKINHU PA3TIOKCHUA, COGI[I/IHGHI/IH)

9 KUIACC

Kon

IIpoBepsieMblii 3JIeMEHT CO/Ie PsKAHUS

BemecTtBo u xumudeckas pcakuu. HOBTOpeHI/Ie

1.1

Ilepuonuueckuit 3akoH. [leprnoanyeckas cucrema XMMHAYECKUX deMeHTOB J[.1.
MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTM B HM3MEHEHUHM CBOWCTB
XAMUYECKMX JJIEMEHTOB TNEPBbIX TPEX MEPUOAOB, KM, KalIbLUsI U HX
COCAMHEHUN B COOTBETCTBUHU C IOJIOKEHHEM 3JEMEHTOB B llepuomnueckoit

CUCTEMEC U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BelecTBa: BHJABI XUMHUYECKOM CBS3U. THIBI KPUCTAIUIMYECKUX
PEIETOK, 3aBUCUMOCTh CBOICTB BEIIECTBA OT THIA KPUCTAIIINYECKON pelETKU
U BUJa xumMudeckoil cs3u. Knaccudukaius 1 HOMEHKIaTypa HEOPraHMYEeCKUX
BEILECTB (MEXAyHApOoaHAas M TpUBHaJIbHAsA). XUMHYECKUE CBONCTBA BEILECTB,
OTHOCSAIMXCSI K pPa3IMUYHbIM  KJIaccaM HEOPraHWYECKMX COEAMHEHUH,

TCHCTUYCCKAA CBA3b HCOPIraHNMYCCKUX BCIHICCTB

1.3

Knaccudukanus XaMHUYECKUX PEaKIMi M0 pa3InYHbIM MpU3HaKaM (0 YUCITy U
COCTaBy YYacCTBYIOIIMX B pEAaKUHUHM BELIECTB, MO TEIIOBOMY 3(dexry, mo

W3MEHEHHUIO CTEICHEH OKHUCICHHUS XMMHUYCCKUX 9JICMCHTOB, IIO 06paTI/IMOCTI/I,




Io Y4aCTUIO KaTaJ'II/ISaTOpa). 9K30- u OHAOTCPMHUUCCKHUC pcakuuu,

TCPMOXUMHUUYCCKHUC YPaBHCHHA. IlonsTue o CKOpPOCTHU XUMHYCCKOM pcaxkuuu

1.4

ITousitue 00 O6p8.TI/IMbIX n HCO6paTI/IMLIX XUMHUYCCKUX PCAKIHAX. IToustue o
TOMOTCHHBIX U TCTCPOIrCHHBIX PCAKIIUIX. IloHsaTHE 0 XMMHUYECKOM PaBHOBCCHUH.
CDaKl‘Opr, BJIMAIOINIMC Ha CKOPOCTH XUMHUYECKOM pPCakin H IIO0JIOKCHUC

XUMHUYECCKOTO PAaBHOBCCHUA

1.5

OXUCIUTENBHO-BOCCTAHOBHUTCIBHEIC pcakuuu, BHCKTpOHHBIﬁ OamaHc
OKHCIINTEIILHO-BOCCTAHOBUTEILHOM peakuuu. CocraBiieHHe ypaBHeHI/Iﬁ
OKHCIMTEIBHO-BOCCTAaHOBUTCIBHBIX peaKHI/Iﬁ C HCIOJIB30BAHUEM MECTOAA

QJICKTPOHHOI'O banaHca

1.6

Teopust AJIEKTPOIUTHUECKON AMCCOIMALUK. DJIEKTPOIUTH U HEIIEKTPOIUTHI.
Karnonsl, annonbl. MexaHW3M IMCCOLMAINH BEIECTB C Pa3IMYHBIMU BHIAMHU
xuMudeckor cBszu. Crernenpb nucconuanuu. CuabHbIE U C1a0ble 3JEKTPOIUTHI.
Peakuimu moHHOrO OOMEHa. YCIIOBHUSI MPOTEKAHUsS peaklHil HOHHOTO OOMEHa,
MOJIHBIE U COKpAaIEHHbIE HMOHHBIE ypaBHEHHS peakuuil. CBoilcTBa KUCIIOT,
OCHOBAaHMH W COJIeH B CBETE TMPEACTABICHUM 00 DICKTPOTMTHUYECKON

JucConuanuu. KauecTtBennbie pPE€aKiii Ha HOHBI. Ilonsrue o TUAPOJIN3C coJieit

1.7

XAMUYECKUN HKCIEPUMEHT: O3HAKOMJICHHE C MOJEISIMHU KPUCTAUTMYECKUX
PEETOK HEOPTaHWYECKUX BEIIECTB — METAIOB M HEMETaIoB (rpadura u
anMasa), CIIOKHBIX BEIIECTB (XJIOpUa HATpHs); UCCIENOBaHUE 3aBUCHUMOCTHU
CKOPOCTM XHMHUYECKOW pEaKIHu OT BO3IEHCTBHUS Pa3IUYHBIX (PAKTOPOB;
HCCIIEIOBAHUE  DJIEKTPOIPOBOJHOCTH  PACTBOPOB  BELIECTB,  IpOILECca
JTUCCOIMAIIMA  KUCTIOT, INeJIOYed W coJied (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMAaTEPUAJIOB); TPOBEACHUE ONBITOB, WUIIOCTPUPYIONMX IPHU3HAKA
MPOTEKaHUS peakuii HOHHOTO oOMeHa (oOpa3oBaHUe OCaJKa, BBIICICHHE ra3a,
oOpa3oBaHuEe BOJbl); OMBITOB, HJUTIOCTPUPYIOIIMX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUN (TOPEHUE, PEAKIIUU Pa3I0KCHUs, COCIUHEHUS);
pacmno3HaBaHuE HEOPTaHMYECKUX BEIIECTB C MOMOIIBIO KAUECTBEHHBIX PEAKIINI

Ha MOHBI; PCHICHHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hemerannel u nx COCIUHCHUA

2.1

OOmast  xapakrepucTka TanoreHoB. (OCOOEHHOCTHM CTPOCHHUS aTOMOB,
XapaKTepHbIC CTEIICHN OKUCIeHUs. CTpoeHUE U (U3HYECKIE CBOMCTBA TTPOCTHIX
BEIIECTB — TaJOreHOB. XHWMHYECKME CBOMCTBAa Ha TpUMEpE XJIopa
(B3auMojielicTBHE C MeTalylaMHM, HEeMeTaJUlaMH, Iejoyamu). XJIOpPOBOJOPOI.

ConsHas KHMCJIOTa, XUMHWYCCKUC CBOﬁCTBa, MMOJIYYCHHUC, TPUMCHCHHC. Z[CflCTBPIC




XJiopa U XJIOpOBOAOpOJa Ha OpraHMU3M YCJIOBCKA. Baxneiinme XJIOpUuAbl U UX

HaX0XJICHUE B MIPUPOJIE

2.2

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTereHu okucneHus. CTpoeHue u Qu3nUecKre CBOMCTBa
IOPOCTBIX BEMIECTB — KHUCIOpPOJa W Cepbl. AJIOTPONHBIE MOIU(DUKAIIUN
KUCJIOpoJa U cepbl. XUMUYECKHe cBoWcTBa cepbl. CepoBOJOPOJ, CTPOEHUE,
dusnueckue u xumuueckue cBoiicTBa. OKCHABI cephl KaK MPEICTaBUTENH
KUCIIOTHBIX OKcuJ0B. CepHasl KUCIIOTa, (M3NYECKUE M XUMHUYECKUE CBOMCTBA
(oOume Kak TpencTaBUTENS Kilacca KHUCIOT U crienuduyeckue). XUMHIECKUE
peakuuu, Jiexalye B OCHOBE IMPOMBIIUIEHHOIO croco0a MOJy4eHUs! CepHOMU
kucioThl. [Ipumenenue. CoM CEpHON KUCIOThI, KAYECTBEHHAs peakius Ha
cynbdar-uoH. HaxoxneHnue cepbl U e€ coeAMHEHUN B mpHUpoae. XUMUUYECKOe
3arpsI3HEHUE OKPYKAIOLIEH Cpeibl COEAMHEHUSAMHU CEpPbl (KUCIOTHBIE INOXKIM,

3arpsA3HEHHE BO3/yXa U BOJOEMOB), CIOCOOBI €T0 MPEJOTBPAILCHUS

23

OOmast xapakrepucThka 3JIeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepPHbIE CTENICHU OKUCICHHS. A30T, paCIpOCTpaHEHHUE B IPUPOJIE,
¢u3nueckue u XxumMuueckue cporicrea. Kpyropopor azora B mpupojae. AMMUaK,
ero ¢u3MYecKkue W XMMHYECKHE CBOMCTBA, MONydeHHEe W npuMeHeHune. Comn
aMMOHHS, UX (u3nyeckue M XUMHUYECKUE CBOWMCTBA, NpPUMEHEHUE.
KauecTBeHHast peakiusi Ha MOHBI aMMOHUs. A30THasl KUCJIOTa, €€ MOJydeHue,
¢usnyeckne W XMUMHYECKHE CBOWCTBa (0OIME KaKk MpeICTaBUTENs Kiacca
KuCcIoT u crnenuduueckue). Vcrnoap3oBaHne HUTPATOB W COJIEH aMMOHHUS B
Ka4eCTBE MHUHEPAIbHBIX ymoOpeHnil. XUMHUYECKOE 3arps3HEHUE OKPYKaIOIeH
Cpeabl COeAMHEHUSIMU a30Ta (KUCIOTHBIE TOKIH, 3arps3HEHHUE BO3IyXa, TTOUBBI

1 BOJOEMOB)

24

®dochop, ammmorponabie Moaudukanmuu (ocdopa, PuzHUECKHEe U XUMHUYECKUE
cBoiictBa. Oxcun ¢ocdhopa(V) u docdopHas kucnora, Qusndeckue u
XMMUYECKHE CBOWCTBa, mMonydeHue. lcmonb3oBanue ¢ocdaroB B KauecTBe

MUHEpaJIbHBIX Y100peHU I

2.5

OOmast xapakrepuctuka 31eMeHTOB I[VA-rpymnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKWUCIEHHUs. YIIEepoJ, aUIOTPOIHbIE
MOAU(UKAIINY, PACIPOCTPAHEHHE B TPUPOAC, (PU3NYECKHE U XUMHUUYECKUE
cBoiicTBa. Ancopouus. KpyroBopoT yrnepoaa B mpuponae. OKCHABI yIIIepoa,
ux (pusnyecKkue M XMMHUYECKUE CBOWMCTBA, NEHCTBHME HAa >KUBBIE OPraHU3MBIL,

MOJIYYCHHUC U MPUMCHCHUC. OKOJOTHYCCKHE HpO6JI€MI:I, CBA3aHHBIC C OKCHJIOM




yriepona(IV); rumoreza T1100anbHOrO MOTEIUIEHUS KIMMAaTa; MapHUKOBBIM
a¢dekr. VYrompHas KUCIOTa M €€ Ccold, WX (U3MYECKHe M XUMHYECKHE
CBOWCTBa, TMOJydYeHUE W TpuMeHeHue. KadecTBeHHas peakuusi Ha KapOoOHAT-
HOHBI. Vcnonp3oBaHue KapOOHATOB B OBITY, MEIULMHE, IPOMBIIUIEHHOCTH U

CEILCKOM XO3SICTBE

2.6

HepBOHa‘—IaIII)HI)IC MMOHATHS 00 OPraHM4YeCKUX BCHICCTBAX KaK O COCAMHCHUAX
yriiepoaa (MeTaH, 9TaH, OJOTHJICH, AOCTUJICH, 3TaHOJI, TTIMLICPHH, YKCYCHAasi
KI/ICJIOTa). HNx cocTap u XUMHYECKOE CTPOCHHC. [Toustie 0 OHMOJIOTHMYECKH
BAXXHBIX BCHICCTBAX: KHUPAX, 6CJIKB.X, YJIEBOJaX — M HUX POJU B IKHU3HU
YCIIOBCKa. MaTepI/IaJ'H)HOC CANHCTBO OPraHUYCCKUX ©W HCOPraHUYCCKUX

COCTUHEHU N

2.7

Kpemnuii, ero ¢usmueckue W XUMHYECKHE CBOWCTBA, TIOJIY4CHHE W
npuMmeneHue. CoennHeHUs] KpeMHUsI B mpupojae. OOume mpeacraBieHus o0
okcuze kpeMHUsA(IV) n kpemHueBoit kucnore. CHIMKATHI, UX UCIOIH30BAHHUE B
ObITY, METUIIMHE, TPOMBIITICHHOCTH. BakHelIMe cTpOUTETbHBIE MaTePHAIIbI:
KepaMHKa, CTEKIO0, IEMEHT, OeToH, kene3o0eToH. [Ipobmembr OGezomacHOTO

HCITIOJIB30BAHUA CTPOUTCIIbHBIX MaTCPHaJIOB B HOBCGHHGBHOﬁ KHU3HU

2.8

XUMHYECKHI SKCHEPUMEHT: H3ydeHHe OOpasl0B HEOPraHMYECKUX BEILECTB,
CBOWCTB COJISIHOM KHMCJIOTBI; IIPOBEJICHNUE KAYECTBEHHBIX PEAKIUU HA XJIOPUI-
MOHbl W HaOJIOJEHUE MPU3HAKOB HUX MPOTEKaHHs; OMNBITHI, OTpa’Karolye
(u3nyeckue U XMMUYECKUE CBOICTBA raJlOT€HOB U MX COEUHEHUH (BO3MOXHO
UCIIOJIb30BaHNE BHUAEOMATEPUATIOB); O3HAKOMIIEHHE C O0paslamMH XJIOpUIOB
(raoTeHNI0B); O3HAKOMJICHHE C oOOpa3lamMu cepbl M €€ COCTUHCHUSIMHU
(BOBMOKHO ~HMCIIOJIb30BaHME BHAEOMATEpUATOB); HaOIIOJCHHE IMpolecca
oOyriMBaHMS caxapa MOJA JIEHCTBUEM KOHIEHTPUPOBAHHOM CEPHOI KHUCIOTHI;
U3y4eHHE XUMHYECKHX CBOMCTB pa30aBICHHON CEPHOM KUCIIOTHI, IPOBEJCHHE
KaQueCTBEHHOW peakuMu Ha Ccyabgar-uoH M HaONIOJeHHe MpH3HaKa eé
NPOTEKAHUS; O3HAKOMIICHUE ¢ (PM3NYECKUMHU CBOWCTBAaMH a30Ta, (ochopa U ux
COEIUHEHMUI (BO3MOJKHO MHCIOJB30BAaHUE BUJIEOMATEPUAIOB), oOpa3laMu
a30THBIX U (GOCHOPHBIX YIOOPEHUH; TOydeHHE, COOMpaHne, paclio3HaBaHHUE U
M3ydCHUE CBOMCTB aMMHAKa; IIPOBEIEHUE KAa4ECTBEHHBIX pEakluil Ha HOH
aMMOHUST UM ¢ocarT-uOH M  U3ydEHHE IPU3HAKOB HUX IPOTEKaHUS,
B3aUMO/ICHCTBHE KOHIIEHTPUPOBAHHON a30THOM KUCIOTHI C MEJIbIO (BO3ZMOXKHO
UCIIOJIb30BAaHUE BHUJEOMATEpUANiOB); M3y4€HHE MOJeNel KpUCTAJUIMYECKUX
penTok ainMasza, rpa¢ura, ¢ynIepeHa; O3HAKOMJIEHHE C IPOLECCOM

a7icopOLIMM PacTBOPEHHBIX BEILECTB aKTUBUPOBAHHBIM YITIEM U YCTPOHCTBOM




IpOTHBOTa3a; IMOJIydeHHe, coOuMpaHHe, paclio3HAaBaHWE W H3y4€HHUE CBOWCTB
YITIEKUCIIOTO Ta3a; IpOBEICHUE KAueCTBEHHBIX pEaKIui Ha KapOoHAT- H
CUJIMKAaT-MOHBl M M3y4EHHE IPU3HAKOB KX MPOTEKAHUS; O3HAKOMIIEHHE C
HOPOJYKIIUEH CUIMKATHOM HPOMBIIUIEHHOCTH; pPELIEHHUE 3KCIIEPUMEHTAIbHbBIX

3aJ1a4 1Mo TeMe «BakHelnme HeMeTalabl U UX COCOUHCHUSD)

MeTamisl 1 uxX COCIUHCHUA

3.1

OGH.[B.SI XapPAKTCPUCTUKA XUMHUYCCKUX 3JICMCHTOB — MCTAJIJIOB Ha OCHOBAHHUU UX
nonoxxkeHuss B Ilepuonnueckon cucreMe XuMuuyeckux anemeHToB [
MenpeneeBa u ctpoeHus atToMoB. CTpoeHue MeTaiuioB. MeTrayuinyeckas CBs3b U
METaJUIMYecKass  KpUCTAJUIMUecKass  peuieTka.  DJEKTPOXUMHYECKUU s

HaHpiDKCHI/Iﬁ MCTaJIJIOB

3.2

du3nyecKkne U XMMUYECKHE CBOMCTBA MeTauioB. OO0me crmocoObl MOTydeHUS
MeTaiioB. [loHATHE 0 KOPPO3UHM METAIOB, OCHOBHBIE CITOCOOBI 3alUThHI UX OT
koppo3uu. CruiaBbl (CTajb, Yyr'yH, AIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE B

6I)ITy U MPOMBINUICHHOCTH

3.3

[lenounble MeTauibl: nosiokeHHE B Ilepuoanyeckoil cuCTEME XMUMHMYECKUX
anemeHToB [[.M. MenpeneeBa; CTpOEHUE UX aTOMOB; HAaX0XKJICHUE B IPUPO/IE.
®du3nueckrue 1 XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
THUIPOKCUIBl HATpus M Kanus. lIpuMeHEHHE INETOYHBIX METAJZIOB M HUX

COEeINUHEHUU

3.4

IllemoyHo3eMenbHBIE  METAUIBI MarHMid ©W  KaJdbLIMW: IIOJIO)KCHHE B
Ilepuoauueckoii cucteme xumudeckux saeMenToB .M. MenaeneeBa; ctpoeHue
UX aTOMOB; HaxoXAeHue B mpupone. Ousznueckue U XUMHYECKHE CBOMCTBA
MarHvsi W Kanplus. Baxseilnme coequHeHUs KalblHs (OKCHUI, THUIPOKCHU]L,

conu). JKEcTKocTh BOABI U CIIOCOOBI €€ yCTpaHEHU s

3.5

AnromuHui: nonoxxeHue B llepuonnueckoil cucreMe XMMHYECKUX IJIEMEHTOB
J.1. Menneneesa; cTpoeHHe aTroma; HaxoxkJaeHue B npupoxe. Ouszndeckue u
XUMHUYECKIE CBOMCTBA aTIOMIHIUS. AMQOTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH 12

AJIIOMHUHUA

3.6

Keneso: nonoxenue B [lepuoauueckoii cucreme XMMHYECKUX deMeHTOB J[. 1.
MengeneeBa; CTpoeHHE aToMa; HaxoXXJIeHUEe B mpupoje. dDusznuueckue u
XMMHYECKHEe cBoMcTBa jkene3a. Okcuibl, ruapokcunsl U conu sxenesa(ll) u

xene3a(lll), ux cocras, cBOWCTBA M TOJTyICHUE

3.7

XUMHYECKHI SKCIIEPUMEHT: O3HAKOMJICHHE ¢ 00pa3llaMi METaJUIOB M CILIABOB,

nx (1)H3I/I‘IGCKI/IMI/I CBOﬁCTBaMH; HU3YUCHUC PC3YJIbTATOB KOPPO3UU MCTAJIIOB




(BO3MOXKHO HCIIOJIb30BaHUE BHUJIEOMATEPHUAJIOB), ocobeHHOCTel
B3aUMOJICHCTBHUSI OKCHJA KaJblUsl W HaTpusi C BOAOH (BO3MOXKHO
WCIIOJIb30BAHUE BHUJICOMATEPHUAIIOB); HMCCIIECIOBAHNE CBOMCTB KECTKOW BOJBI;
mpoliecca TOpeHHUsl Kejle3a B KucIopojae (BO3MOXKHO —HCIIOJIB30BaHUE
BH/ICOMATEPUAJIOB); PU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIHil Ha HOHBI
(MarHus, kKamplus, amomuHus, nuHka, skene3a(ll) m xemesza(Ill), memu(ID);
HaOII0JICHUE U OINMCAHUE MPOIECCOB OKpaIMBaHUS MJIAMEHH MOHAMHU HaTpPHS,
Kl W KaiblUsg  (BO3MOXHO  HCIOJIB30BAaHHE  BHUCOMATEPUAITIOB);
uccienoBaHue aM(QOTEepHBIX CBOMCTB THAPOKCHIA ANIOMHHUS M THAPOKCHA
UHKA; pelIeHNE HKCIEPUMEHTANIbHBIX 3a7a4 10 TeMe «BaxHelme MeTauibl U

HnX COCIUHCHMU

XuMUs U OKpyKarou@s cpena

4.1

Hoswie maTepuanbl U TexHonoruu. BemectBa n maTepuainbl B MOBCEIHEBHOMN
J)KA3HHU YEJIOBEKa. XMMHS U 3I0POBbE. be3omacHoe MCIoab30BaHUE BELIECTB U
XUMUYECKUX peakuuii B ObITy. IlepBas momomip Mpu XUMHUYECKUX OXKOTaxX U

OTpPAaBJICHUAX

4.2

OcCHOBBI AKOJIOTUYECKOH TPaMOTHOCTH. XUMHUUYECKOe  3arpsi3HEHUE
okpyxarormert cpeapl [IJIK. Ponb xumum B pelieHUH 3KOJIOTHUECKUX MPOOIIEM.
[MpuponHble HMCTOYHUKA YIIIEBOJAOPOJOB (Yroiib, TPHUPOIHBIN Ta3, HedTb),

MPOJYKTHI MX MEPEPadOTKH, UX POJIb B OBITY M TPOMBIIITICHHOCTH

4.3

XUMHYECKHH HKCIIEPUMEHT: U3ydeHHEe 00pa3lioB MaTepHaJIOB (CTEKIIO, CIIJIABBI

METAJIJIOB, TOJIMMEPHbBIE MATEPUAIIBI)




INPOBEPSAEMBIE HA OI'3 1O XUMHNHU TPEBOBAHUA K
PE3YJBTATAM OCBOEHHSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBHIET'O ObPA3OBAHUA

Kon
NpoBePsIEeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOGOBaHUS K PeIMETHBIM pe3yJbTaTaM
0a30BOro ypOBHsSI OCBOCHHUSI OCHOBHOI 00pa30BaTe /IbHOM
NMporpaMMbl OCHOBHOIO 001ero odpasoBanusi Ha ocHope ®I'OC

1

HpeI[CTaBJ'IeHI/ICZ

1.1

O T03HABAEMOCTH SIBJIEHUW MPUPOJbI, MOHUMAaHHE OOBEKTUBHOMU
3HQYMMOCTH OCHOB XMMMUYECKOH HayKu Kak 0OJacTH COBPEMEHHOIO
€CTECTBO3HAHMS, KOMIIOHEHTa OOIIeH KyabTypbl M HPaKTUYECKOU
NIeATEIbHOCTH  YeJIOBEKa B YCJIOBMSX COBPEMEHHOIO OOIIECTBA;

IMMOHUMAaHUEC MCCTAa XUMHH CPCAU APYIUX CCTCCTBCHHBIX HAYK

1.2

0 HAYYHBbIX MCTOHAX IMO3HAHHA, B TOM YHUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUYUCCKUX MCTOHAX HCCICAOBAHHA BCHICCTB W  HU3YUYCHUSA
XUMHUYCCKUX peaKuHﬁ; YMCHHUEC HCII0JB30BAaTh MOACIN JUIA

00BsACHEHUS CTPOCHHA aTOMOB 1 MOJICKYII

1.3

0 cdepax nmpodecCHOHATBFHON ACSITETHHOCTH, CBI3AHHBIX C XUMHUCH U
COBPEMCHHBIMU TCXHOJOIMAMH, OCHOBAHHBIMHM Ha JOCTUIKCHUIAX
XUMHUYECKOW HAayKd, YTO IO3BOJUT OOYYaArOIMMCS PacCMaTPUBAThH
XUMHIO Kak cepy cBoeit Oymyiieii mpodeccnoHambHON IeITeIbHOCTH
U caenaTb OCO3HAHHBIA BBHIOOP XMMHUHU Kak MPO(MUIBHOTO NpeaMeTa

MIpU MEPEX0JIE Ha YPOBEHB CPEHEro 00IIero oOpa3oBaHus

Brnagenue cucreMoit XMMHUYECKUX 3HAHUM U YMCHHUC IIPHUMCHATH

CUCTCMY XUMHNYCCKHUX 3HaHI/II\/JI, KOTOpasi BKIIKOYacT:

2.1

BOKHEUIIME XUMHYCCKAE TITOHITHS: XMMHUYCCKHH JJIEMEHT, aroM,
MOJIEKYIa, BEIIECTBO, MPOCTOE U CIOXKHOE BEIIECTBO, OAHOPOHAS U
HEOJIHOPOJHAsI CMECh, OTHOCHUTEIBHBIC aTOMHAs M MOJICKYJspHAS
MAacChl, KOJIMYECTBO BEIICCTBA, MOJIb, MOJIAPHAS Macca, MOJSPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHE, COJb (CpPEemHssI), XUMHYECKas
peaKius, pPeaKiuu COCOUHEHUS, PEaKIHU pPa3JIOKCHUS, PEaKIHH
3aMeIleHHs, Peakuu OOMEHa, TeIIoBOH 3(pexr peakuuu, 3K30- U
SHJOTEPMHUYECKUE PEaKIIUU, PAacTBOP, MAccOBas JOJSI XUMHUYCCKOTO
9JIEMEHTA B COCTUHEHHH, MAaCCOBASI JIOJIS ¥ TPOIICHTHASI KOHI[CH TPALIH 5T

BCHICCTBA B paCTBOPE, AAPO aTOMa, BJIGKTPOHHHﬁ cJiou aToMa, aTOMHas




opbutanb, paadyc aroMa, BaJICHTHOCTb, CTENEHb OKHUCICHUS,
XUMHUYECKasl CBSI3b, AIEKTPOOTPULIATEIBHOCTD, OJIIPHAS U HEIOJISIpHAs
KOBQJIEHTHAsl  CBs3b, MOHHAs  CBS3b, METAJUIMYECKas  CBS3b,
KpUCTAJUIMYECKass peléTka (aroMHas, MWOHHAs, MeTaulnyeckas,
MOJIEKYJISIpHast), MOH, KaTUOH, aHUOH, 3JEKTPOJIUT U HEJIEKTPOJIUT,
JNEKTPOJIUTUYECKAsT JMCCOLMAINS, pPEaKIUd HOHHOro OOMeHa,
OKHUCIIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKUHUHM,  OKUCIUTEIb U
BOCCTAaHOBUTENb, OKUCIEHHE U BOCCTAHOBJIEHHE, DJIEKTPOJIU3,
XMMHYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMBblE pPEaKIHH,
CKOpPOCTh XHMMUYECKOW peakuuu, karamusarop, IIJIK, kopposus

METaJJIOB, CILJIABEI

2.2

OCHOBOIIOJIArarolMe 3aKOHbl XMUMHH: 3aKOH COXpPaHEHUsS MaccChl,
nepuonndeckud 3akoH JI.M. MenneneeBa, 3akOH MOCTOSHCTBA

COCTaBa, 3aK0OH ABOTapO

2.3

TCOpHUHn XHUMUH: ATOMHO-MOJICKYJIApHAA TeOopuA, TCOpHUL

BHGKTpOJIPITI/I‘IeCKOI)JI Jucconuanmu

BJ'Ia,I[eHI/Ie OCHOBaMH XUMHYECKOMH I'paMOTHOCTH, BKJ'IIO‘IB.IOH.[C?IZ

3.1

YMEHHE MPaBUIILHO UCITOJIF30BATh U3yYCHHBIE BEIECTBA U MAaTEPUAIIBI
(B TOM dYmnclie MHHEpATbHBIC YNOOPEHHS, METAUIbl M CILIaBHI,
IPOIYKTHl TEPEePadOTKH TNPHUPOTHBIX HCTOYHUKOB YIIIEBOJIOPOIOB
(yras, mpupoaHoro rasza, Hedru) B OBITY, CEIBCKOM XO3siCTBE, Ha
NPOU3BOJICTBE M MOHWMAHUE 3HAYCHUS KHUPOB, OCIKOB, YIIIEBOJOB
JUTs OpraHW3Ma 4YellOBeKa; YMEHUE MPOTHO3UPOBATH BIIMSHIE BEIICCTB

H XUMHUYCCKHUX IMPOLCCCOB HA OPraHH3M YCJIIOBCKA U OKPYKAIOLIyHO

HIPUPOJIHYIO Cpey

3.2

yMEHUE HMHTETPUPOBATH XUMUUECKHE 3HAHMS CO 3HAHUSIMU JPYrHX

y4eOHBIX MPEIMETOB

33

HaJIMuue OMNbITa PadOTHI C PA3TUYHBIMA MCTOYHUKAMU WHQpOPMALINU
N0 XUMUU (HaydyHas W HAy4YHO-TIONYJsIpHas JUTEpaTypa, CIOBapH,

CIPaBOYHHMKH, UHTEPHET-PECYPCHI)

34

YMCHUE OOBEKTUBHO OLICHHUBATh HH(bOpMaHHIO O BCIIECTBAX, HX
IMPEBpPALICHUAX nu IMPAKTHYCCKOM IIPUMCHCHUU u YMCHHUC

HCII0JIB30BaTh €€ I PCHICHHU A y‘Ie6H0-H03HaBaTeJ’ILHLIX 3aJ1a4

BJ'IaI[eHI/IC OCHOBaMH ITOHSITHUIHOIO amnmapata M CHUMBOJIHNYCCKOIO

A3bIKa XMMHHKU O COCTaBJICHUHSA q)OpMy.TI HCOPTraHUYCCKUX BCIICCTB,




ypaBHeHI/Iﬁ XUMHNUYCCKUX peaI(I_IHf/'I; OCHOBaMH XUMHUYECKOM

HoMmeHK1aTypbl (IUPAC u TpuBHanbHOM)

YMeHHue OOBSACHSTH CBSI3b MOJIOKEHUS djieMeHTa B [lepruoanueckoit
CUCTEME C YHCIIOBBIMH XapaKTePUCTHKAMH CTPOCHUS aTOMOB
XUMHUYECKUX JJIEMEHTOB (COCTaB W 3apsii snupa, oOIee YuciIo
JJIEKTPOHOB), pACIpENEICHUEM 3JEKTPOHOB 110 JHEPreTHYCCKHAM

YPOBHSAM aTOMOB IICPBBIX TpéX MNEPHUOI0B, KIS U KAJIbL W

IIpencraBienne O  MEPUOAMYECKOM  3aBUCHUMOCTHM  CBOWCTB
XMMUYECKUX AJIEMEHTOB (pajuyc aToMma, 3JeKTPOOTPULIATENbHOCTD),
INPOCTBIX M CJIOXHBIX BEIIECTB OT TIOJIOXKEHUS DJIEMEHTOB B
[lepuognueckoit cucteme (B MajblXx TMEpUOJaX U  TJIABHBIX

HOArPYIIIax) ¥ AIEKTPOHHOTO CTPOEHHUS aToMa

YMeHue knaccupuuupoBarh:

7.1

XUMHYECCKUEC 3JICMCHTBI

7.2

HCOPraHUYCCKHC BCUICCTBA

7.3

XUMHUYCCKHUC PCAKIINH

YMeHue onpenesTs:

8.1

BAJICHTHOCTb U CTCIICHb OKHCJICHUA XUMHUUYCCKUX 3JICMCHTOB, 3apsin

HOHa

8.2

BUJl XUMHUYECKOW CBSI3M M THUI KPUCTAJUIMYECKOM CTPYKTYpHl B

COCOAMHCHUAX

8.3

XapakTep cpeibl B BOJHBIX pACTBOPAX BEIIECTB (KUCIOT, OCHOBAHUI )

8.4

OKHCIHUTECIb U BOCCTAHOBHUTCIIb

YmMmeHue XapaKTCpru30BaTh (I)I/I3I/ILICCKI/IG U XUMHYECKHE CBONCTBA:

9.1

MPOCTBHIX BEMIECTB (KUCIOPOMA, O30H, BOAOpOA, TpaduT, aimas,
KpeMHH#, a3oT, ¢ocdop, cepa, XJIOp, HATpUil, KaIWil, MarHui,

KaJIbIIMH, aTFOMUHUN, KEJE30)

9.2

CIIO)KHBIX BEIECTB, B TOM YHCIE€ HMX BOJHBIX PacTBOpPOB (BOJa,
aMMHaK, XJIOPOBOJOPOJ, CEPOBOJOPON, OKCHUIBI U TUIPOKCHUIBI
metaiioB I-1IA rpynmn, amomunus, meau (II), umnka, xenesa (Il u
M), oxcuner yrnepona (II u 1IV), xpemuans (IV), azora u docdopa (111
u V), ceppt (IV m VI), cepHucras, cepHas, a30THCTas, a30THasd,

(docdopHasi, yroapHas, KpeMHUEBAs KUCIIOTA U UX COJIH)

9.3

MPOTHO3UPOBATh M  XapaKTepU30BaTh CBOMCTBAa BEIIECTB B




3aBUCUMOCTH OT HUX COCTaBa U CTPOCHHA, NMPHUMCHCHUC BCHICCTB B
3aBUCUMOCTHU OT UX CBOfICTB, BO3MOXXHOCTDH IMMPOTCKAHUA XUMHUYCCKUX

HpeBpaHIeHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

YMeHHe COCTaBIISATh MOJIEKYJISIPHBIEC U HOHHBIE YPAaBHEHHUS PEaKU Ui, B

10
TOM YHCIIE:
10.1 peaxuuii HOHHOTOo OOMeHa
10.2 OKHMCJIUTENBHO-BOCCTAaHOBUTENBHBIX PEAKIIN I
10.3 WJUTIOCTPUPYIOUMX XUMHYECKHME CBOWCTBA M3YyYEHHBIX KIACCOB
' (Tpy1n) HEOPraHMYECKUX BEILECTB
10.4 MOATBEPKAAOIIMX TEHETUYECKYIO0 B3aMMOCBS3b MEXKIY HUMHU
11 YMeHne BEIYUCIATH (POBOIUTH PACUEThI):
111 OTHOCHUTEJIbHYI0O MOJICKYJSIPHYIO W MOJISIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJII0O XMMHUYECKOTO 3JIEMEHTA B COEAMHEHUHU
11.2 MacCOBYIO JIOJIFO BELIECTBA B PaCTBOPE,
11.3 KOJTMYECTBO BEILIECTBA U €r0 Maccy, 00beM ra3oB
114 M0 YPaBHEGHHUSM XHUMHUUYECKUX PEAKIUH W HAXOAUTh KOJIMYECTBO
' BEILECTBA, 00BEM U MacCy peareHTOB WJIM MPOIYKTOB PEaKIUH
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH  METOJaMH  HAy4YHOTO TMO3HaHUS  (HaOmIoAeHHeE,
’ U3MEpEeHHE, SKCIEPUMEHT, MOCIIUPOBAHUE) IPU U3YyYCHUH BEILIECTB U
' XUMUYECKUX SIBICHUW; yMeHHe chopMynupoBath mpodieMy W
MPEATIOKUTh MYTH €€ peIeHUs
192 Oe3ormacHoOi pabOThl € XUMHYECKAMHU BEIICCTBAMH, XUMHUUYECKOU
' MOCYZI0M ¥ JTabOpaTOPHBIM 000PYIOBAHHEM
npaBuiiaMu 0€30MacHOTO OOpaIeHUS C BEIIECTBAMH, HCIIOIB3yeMbIMU
B IMTOBCEHEBHOM KU3HU, PABUIIAMHU MOBEJCHUS B LIEJISIX COEPEKEH U 5T
123 3[I0POBbSI M OKPYXKAIOWIEH NPUPOJHOW Cpeabl; MOHMMaHWE Bpeaa
' (omacHOCTH) BO3JCHCTBUS Ha JKHUBBIE OPTaHU3MBI OMPENEIEHHBIX
BEIIIECTB, CIOCOOOB YMEHBIICHUS M TMPEIOTBPAIICHUS HX BPEIHOTO
BO3JICHCTBUS
. Hanvuue mpakTuyecKkrX HABBIKOB TUIAHHUPOBAHUS M OCYIICCTBICHHS
: CIEIYIOIMX XUMUUYECKUX IKCIIEPUMEHTOB:
131 U3ydeHUE U OMUCaHHue (PU3NYECKUX CBOICTB BEIIECTB; 03HAKOMIICHUE

C (1)I/I3I/I‘ICCKI/IMI/I n XUMHUYCCKNMU SIBJICHUSAMU OIIBITHI,




HUIUTIOCTPUPYIOIME TPU3HAKU ITPOTCKAHUSA XUMHUYCCKUX peammﬁ

13.2

U3y4eHHE CIIOCOOOB pa3zeleHHs cMecen

13.3

MOJydeHHUE KUCJIOpOJa W HM3yudeHHUE €ro CBOWCTB; IOJIy4CHHE
BOJZIOPO/Ia M H3y4E€HHE €ro CBOWMCTB; MOJydCHHE YITICKHCIIOTO Ta3a W

H3Y4CHHC CTO CBOﬁCTB; MMOJIYICHHUEC aMMHUAKa U U3YICHUC CTO CBOMCTB

13.4

IIPUTOTOBJICHUE PAaCTBOPOB C OINPENCIEHHOM MacCOBOM JOJeH

pacTBOPEHHOTO BEIIECTBA

13.5

pUMEHEHHUE WHIUKATOPOB (;maxmyca, METHJIOpaHKa U
(deHondranenna) A OMpPENSIICHUS XapakTepa Cpelbl B pacTBOpax

KHCJIOT U IIeJIoUel

13.6

UCCIIEIOBAHUE U OIMCaHUE CBOMCTB HEOPraHMYECKUX BEILECTB
Pa3IMYHBIX KJIACCOB; U3Y4YE€HHE B3aNMOIEHUCTBU S KA CIIOT C METAJIIIAMH,
OKCHJIaMH  METAJUIOB,  pPacTBOPUMBIMH U HEPACTBOPUMBIMU
OCHOBAaHUSIMHU, COJISIMHM; IIOJydeHHE HEPacTBOPUMBIX OCHOBAaHUI;
BBITECHEHHE OJHOIO MeTajyla JApYyIMM W3 pacTBopa  CoJIH;
uccieoBaHne aMQpOTEPHBIX CBOWCTB THIPOKCHIIOB ATIOMHHUS U

LHUHKA

13.7

pelieHre dKCIIEpUMEHTATBHBIX 3a7a4d 1Mo Temam: «OCHOBHBIE KIIACChI
HEOPTaHMYECKUX COCIMHECHUI»; «QIIEKTPOIUTHIECKAS
Iucconuanusy;, «BaxHeWIme HeMeTalbl U HMX COCIHHEHHI»,

«BaxkHelme MeTasibl U UX COSIAUHEHUS)

13.8

XUMHUYECKAE  OKCIIEPUMEHTHI,  FUDTIOCTPUPYIOLE  MPH3HAKU
IPOTEKaHMs PEaKuii MOHHOTO OOMEHA; KaueCTBCHHBIC PEaKIMH Ha
IOPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HOHBI: XJIOPUJI-, OpOMUI-,
uomua-, cyabdar-, Qocdar-, kapOoHAT-, CHIUKAT-aHUOHHBI,
TUJIPOKCUI-UOHBI, KATHOHBI aMMOHHS, MarHus, KaJbIIUs, aFOMHUHUS,

xkenes3a (2+) u xenesa (3+), menu (2+), MUHKA

14

Ywmeunue:

14.1

MNpCACTaBJIATb PE3YJIbTATbl JSKCIICPUMCHTA B (I)OpMe BBIBOAOB,
J0Ka3aTcCJIbCTB, l"pa(bI/IKOB )51 TaGJII/II_[ U BBISBJIATH OMIIUPUYCCKUC

3aKOHOMEPHOCTHU

14.2

YCTaHABJIMBATh CBA3U MCKIY PCAJIbHO Ha6J'IIOIIaCMBIMI/I XUMHUYCCKNMHU
SABJICHUSAMU WU IPOLECCaMU, IMPOUCXOAAIIMMHA B MaKpO- U MUKPOMHUPE,

OOBSICHATH IPUUYUHBI MHOTOOOpa3Msi BELIECTB




HEPEYEHDB OJIEMEHTOB COAEPKXAHUSA, IIPOBEPAEMbBIX HA
OCHOBHOMT OCYJAPCTBEHHOM OK3AMEHE I10 XUMHNHN

Kon

IIpoBepsieMblii 3J1eMEHT COJIe PKAHUSA

1

HepBOHaLIaJ'IBHBIC XUMHUYCCKHUC ITOHATHUA

1.1

UucTsie BemecTBa 1 cMecu. CriocoObI pa3aenieHusi cMecei

1.2

ATOMBI H MOJICKYJIBI. Xumuyecke dyeMeHThl. CHMBOJBI XMUMHYECKHX

OJICMCHTOB. HpOCTBIG " CJIOKHBIC BCIICCTBA.

1.3

XuMmnueckas (I)OpMy.Ha. BaneHTHOCTh aTOMOB XMMHUYECKHX 3JIeMeHTOB. CTeneHb

OKUCIICHUA

1.4

3aKk0H TIOCTOSHCTBA COCTaBa BCHICCTB. OTHocHTEeNnbHAsA aTOMHAas Macca.
OTHOCHUTENbHAS MOJICKYJISIpHAsA Macca. MaccoBas 10JIsI XMMHUYECKOTO 3JIEMEHTa

B COCAMHCHUH

1.5

KonnyectBo BemectBa. Monbs. MomnspHas macca. MomsipHblii 00BEM Ta30B.

BzaumocBs3b KOJIMYCCTBA, MACChI U M CJIa CTPYKTYPHBIX CIAWHUIL BCIICCTBA

1.6

dusnyeckre M XMMHUYECKHE SBJICHHS. XHUMUYECKas peaKuug u eé IIPU3HAKU.

3akoH COXpaHCHUS MACChI BCIICCTB. XUMHUYECKHE YpaBHCHUA

[lepuonuueckuii 3akoH u Ilepuoauueckas cucremMa XMMHUYECKUX AJIEMEHTOB

J.N. Menneneea. CTpoeHHE aTOMOB

2.1

Ilepnonnuecknii 3akoH. [lepuoanyeckast cucrema XuMu4eckux snemeHTon J[.1.
MenpeneeBa. [lepuonsl u rpynnbl. @U3NYECKUNA CMBICT MOPSIKOBOTO HOMEpA,

HOMCPOB II€pHUOJa U I'PYIIIbI 3JICMCHTA

2.2

Crtpoenne aromoB. CocrtaB aToMHbIX sinep. M3otonbl. Dnekrponsl. CTpoeHune
AJIEKTPOHHBIX 000JI0YeK aToMOB HepBbIX 20 XMMHMUYECKMX 3IJIEMEHTOB

[Tepuonuueckon cucremsl [[.1. Menneneesa

23

3aKOHOMEPHOCTH B M3MEHEHUH CBONCTB XMMHYECKUX 3JIEMEHTOB HMEPBBIX TPEX
MEepUOJIOB, Kajus, KaiblUus (paauyca aTOMOB, JJIEKTPOOTPULIATEIBHOCTH,
METAIMYECKUX UM HEMETAJUTMYECKUX CBONCTB) M HMX COEAMHEHUN B
COOTBETCTBUM C TIOJIO)KEHUEM »dJieMeHTOB B Ilepuonuueckoil cucreme u

CTPOCHUEM UX aTOMOB

Crtpoenue BelecTBa

3.1

Xumuyeckass cBsa3b. KoBajeHTHas (MoJdsipHas U HEMOJSIpHAs)  CBS3b.
DJIEKTPOOTPULIATENIBHOCTh ~ XMMHYECKMX  3JeMeHTOB.  MoHHas  CBs3b.

Merayuinueckas CBSI3b




3.2

Tunsl KpUCTANIMUECKMX PEIIETOK (aToOMHAas, HWOHHAasA, MeTauInyYecKast),
3aBUCHMOCTb CBOWCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKON PEIIETKM U BHUIA

XAUMUUYECKON CBA3U

Baxneinme npeAacTaBUTENM HEOPraHMUYECKHX BellecTB. Hemeramnsl U uXx

COCINHCHM . MeTanisl 1 ux COCINHCHUA

4.1

Knaccudukanusi M HOMEHKIATypa HEOPraHWYECKUX COCIMHEHHUN: OKCHIOB
(coneobpasyromnme: OCHOBHBIE, KUCIIOTHBIE, amMQpOTepHBIC) u
HecosieoOpa3ylolye; OCHOBaHMM (LENOYM W HEpacTBOPUMBIE OCHOBAHMS);
KACIOT  (KUCTIOPOACOAEp)Kame W OCCKUCIOPOJHBIC, OJHOOCHOBHBIE H

MHOTOOCHOBHBIE); COJIEH (CPETHUX U KHCITBIX)

4.2

du3nyecke W XUMHUYECKHE CBOMCTBA IOpPOCTBIX BCHICCTB-HEMCTAJIIIOB:

BOJIOPO/Ia, XJI0pa, KHCIOPOa, cephl, a30Ta, Gocdopa, yriepona, KpEMHHS

4.3

OU3NYECKNE W XUMHYECKME CBOWCTBA MPOCTHIX BEHIECTB-METAJIOB: JMUTHS,
HATpHsl, KIS, MarHUsl W KaJIbLHs, ATIOMUHUS, jKelle3a. DJICKTPOXUMUYCCKUN

pan HaHpH)KeHHfI MCTaJ1JIOB

4.4

DU3NYECKNE U XMMHYECKUE CBOMCTBA BOAOPOJHBIX COCIMHEHUN HEMETAIIOB:

XJIOPOBOJIOPOJIA, CEPOBOOPO/IA, AMMH KA

4.5

dusnyecKkue U XMMHYECKHE CBOMCTBAa OKCHUJIOB HemeTauio: cepol (IV, VI),

azora(ll, IV, V), docdopa(lll, V), yrnepoma(ll, IV), kpemuus(IV). Ilonydenue
OKCHJIOB HEMETAIIJIOB

4.6

Xumnyeckre cBorMcTBa OKCHAOB: MeTawioB [A-IIIA rpynn, uunka, meau(Il) u

xeneza(ll, IIT). [TomygeHne OKCHIOB METAIIIIOB

4.7

XUMHYECKHE CBOMCTBA OCHOBAaHUN M aM(pOTEPHBIX TUIPOKCUIOB (HA MpHMepe
TUJIPOKCUJIOB  aJIOMUHMS, Kene3a, IuHKa). [lomydeHue ocHOBaHMM U

aM(pOTEPHBIX THAPOKCHIOB

4.8

OO6nme XMMHUYECKHE CBOMCTBA KUCIOT: XJIOPOBOIOPOJHOM, CEPOBOJOPOIHOM,
CEpPHUCTOM, CepHOM, a30THOM, (ochopHOU, KpeMHUEBOH, yroibHOU. OcoObie
XAMUYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOM CEpPHOM M Aa30THOM KHUCJIOT.

HOJ'Iy‘ICHI/Ie KHCJIOT

4.9

OO0nme xuMHUUecKue CBOMCTBA cpeaHux coiei. [lomyuenue cosneit

4.10

HonyquHe, CO6I/IpaHI/IC, paciio3dHaBaHuC BOAOPOA4d, KHCJIOpPOda, aMMUAKa,

YIJICKUCIIOTO Ta3a B JIabopaTopuu

4.11

HOHy‘lCHI/IC aMMUakKa, cepHoﬁ U a30THOM KHCIIOT B MPOMBIIITICHHOCTH. O611u/1e

CIIOCOOBI MOJIY4YCHH A MCTAJIJIOB




4.12

I'enetnyeckas cBS3b MCXKAY KiIaCCaMH HCOPTAHUYCCKUX COE€IMHEHUN

XVUMHUYECKUE PEaKIuu

5.1

Krnaccudukanusi XaMAYECKUX Peakuid M0 Pa3iTuYHBIM MPH3HAKAM: 110 YHCIY U
COCTaBy Y4YacCTBYIOIIMX B PEAKIUU BEIIECTB, IO TEIJIOBOMY 3(QdeKTy, IO

HM3MEHEHUIO CTEIIEHEH OKUCICHUS XMMHUUECKUX DJICMEHTOB

52

TeroBoit A(heKT XUMUYECKOH peaKIii, TEPMOXUMUYECKIE YpPaBHEHUS. DK30-

U SHJOTEPMHYECKUE peakiuu. TepMoXuMUuYecKkue ypaBHEHUS

53

OXMCIUTENbHOBOCCTAHOBUTENbHBIE peakii. OKUCIUTENN U BOCCTAHOBUTEIN.
Ilponiecchl  OKMCIEHHSI W BOCCTAHOBJIGHMS.  OJIEKTPOHHBIM  OanaHC

OKHCJINTEIIFbHOBOCCTAHOBHUTEIIHH O pC€aKunu

54

Teopust anekTpoauTUUECKO Aucconuanu. KaTnoHbl, aHMOHBI. DJIEKTPOIUTHI U

HCOJICKTPOJIMTEI. CunbHBIE U cl1a0bIe OJICKTPOJIUTEI. CreneHn JUucconuanmumn

5.5

Peakuum noHHOTO OoOMeHa. YCIIOBHUSI MPOTEKAHUS PEaKuWil HOHHOro oOMeHa,

ITOJIHBIE U COKPALLEHHBIE NOHHBIE YPABHEHUS PEAKIIUU

XuMHS U OKpYXKarollasg cpena

6.1

BemecrBa um Marepuansl B MNOBCEIHEBHOM KW3HHM ueloBeka. beszomacHoe
UCIIOb30BAHUE BEIUIECTB M XMMUUECKHX peakiuii B jgabopaTopuu U OBITY.

HepBaﬁ IMOMOIIb ITPHU XUMHUYCCKUX OXKOIraX U OTPABJICHUMAX

6.2

XUMUYECKOe  3arps3HEHHE  OKpYXaroled  cpeabl  (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE TMOYBBI, BO3AyXa U BOJOEMOB), CIOCOOBI €ro MpPEeJOTBpPALICHUS
[IpenenvHas nonmyctumast koHueHtpauus BemiecTB (IIJAK). Ponbp xumuu B
pelIeHUW  SKOJIOTHYECKHX TpoOjeM. YCHIIeHHE MapHUKOBOTO dddeKra,

paspylieHre 030HOBOTO CJIOS

6.3

[Mpumenenue cepsl, azora, docdopa, yriepoaa, KpeMHUS U UX COCAUHEHUU B
6I)ITy, MCIWIUHE, IPOMBINUICHHOCTH W CCIBCKOM XOBSIUCTBE. HpI/IMCHeHI/IC
METaJUIOB W CIJIaBOB (CTayib, YYryH, AIOPAIIOMHUHHHN, OpoH3a) B OBITY H
MPOMBINIUICHHOCTH WX coeMuHEHUH. [IoHsITHE 0 KOPPO3UU METAJIIOB, OCHOBHBIC

CIIOCOOBI 3aIMTHI UX OT KOPPO3HUH

6.4

[lpuponHble HCTOYHUKHU YIJIEBOJOPOJIOB (yrojib, MPUPOIHBIN Tra3, HedTh),

MPOIYKTHI UX MepepadoTku (OeH3MH), UX POJIb B OBITY U TPOMBIIITIEHHOCTH

6.5

HepBOHa‘IaHBHBIC MOHATUS 00 OpPTaHHUYCCKHUX BCHICCTBAX KaK O COCAMHCHUAX
yriiepoaa (MeTaH, 9TaH, 9TUWICH, allCTUJICH, 39TAHOJI, TTIMICPUH, YKCYCHAA KI/ICJ'IOTa).
[TousiTHe 0 OMOJIOTUYECKH Ba)KHBIX BCHICCTBAX: KU PAX, 6em<ax, yrjieBoJiax — u ux

POJIN B )KMU3HHU YCIIOBCKA




PacuéTnr:

7.1 o GopMylTaM XMMHUYECKUX COCTUHCHUN
7.2 Macchl (MaccoBOM ) JOJU PaCTBOPEHHOTO BEIIECTBA B paCTBOPE
7.3 M0 XMMUYECKUM YpaBHEHUSIM




YYEBHO-METOJUYECKOE OBECIIEYEHHME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYUEBHBIE MATEPHAJIBI IJI51 YYEHUKA

METOIUYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

HU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI UPECYPCBI CETH

HUHTEPHET
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