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ODenepanbHas pabodas mporpamMma 1o ydeOHOMY mnpeaMery «Xumus» (0a30BBIA YPOBEHB)
(mpenmetHast oOnacth «EcCTeCTBEHHO-HAay4dHBIC MPEAMETHI») BKIIOUACT MOSCHHUTEIBHYIO 3aIlHCKY,
coJiepkaHre OOy4eHWMs, TUIAaHUPYEeMbIE PE3yJbTaThl OCBOCHUS MMPOTPAMMEBI 110 XUMUHU, TEMaTHYECKOE
IJIAaHUPOBAHUE.

[losicHuTenbHas 3amucKa OTpakKaeT OOIIUe eI U 3aJa4d M3yYeHUsS XUMHUHU, XapaKTePUCTUKY
IICUXOJIOTMYECKUX NPEANOCHUIOK K €€ M3y4eHMIO OOy4YaloUIMMUCS, MECTO B CTPYKType Y4eOHOro
IUIaHa, a TaKKe MOJAXO0Jbl K OTOOpY COAEpkKaHMS,K ONPEAEICHHUIO TNIAHUPYEMBIX PE3YJIbTaTOB.

CopnepxaHne 0OydeHHUs PACKPBIBAET COAEp)KATEIbHbIE JIMHHUM, KOTOPbIE MpEJlaratroTcst JUis
00513aTEILHOTO N3YyYEHHSI B K&KIOM KJIACCE HA YPOBHE OCHOBHOTO 00IIETr0 00pa3oBaHusl.

[Inanupyembie pe3ynbTaThl OCBOCHHS TMPOTPAaMMBl 1O XHMHUHM BKJIIOYAIOT JUYHOCTHBIE,
MeTanpeIMEeTHbIe pe3yiabTaThl 3a BeCh IepHOJ OOyuyeHUuss Ha YpOBHE OCHOBHOIO 0OOIIEero
o0pa3zoBaHus, a TaKXKe MPEIMETHbIE JIOCTHIXKEHHUs 00yJaronierocsiza Kaxpli 1o oOydeHus.

MHNOACHUTEJIBHASA 3AIINCKA

[IporpaMma mo XvMHHM Ha YpOBHE OCHOBHOTO OOIIEro 00pa30BaHUsI COCTAaBJI€HAa HAa OCHOBE
TpeOOBaHUH K pe3ylibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeNIbHOM MpOrpaMMbl OCHOBHOTO OOMIETro
oOpazoBanus, mnpeacrasieHHbix B PI'OC OOO, a Takke Ha OCHOBe (enepalbHON paboueit
InporpaMmbl BOCIIMTAHUA U C y’—IéTOM KOHICTIIHNU TIPCTIoJaBaHUA yqe6H0r0 npeameTa «XUMHSI» B
o0OpasoBaTteNbHBIX opranu3anusx Poccutickoit denepanum.

[Iporpamma mo XumMuu pa3paboTaHa € LENbIO OKA3aHHUA METOJUYECKOH MOMOIIM YYHUTENO0 B
CO3/ITaHUU paboUeit MPOrpaMMBbI 10 y4eOHOMY IIPEIMETY.

IIporpamma o xuMuM Ja€T NpeACTaBIECHUE O LIENAX, 00IIel cTpaTerui o0y4eH!s, BOCIUTaH!s U
pa3BUTHS 00Y4aIOIUXCS CPEACTBAMU Y4€OHOIO NIPEIMETa, YCTaHABJINBAET 005A3aTEIIbHOE MPEAMETHOE
coJiepKaHue, IPeayCMaTpUBAET paclpe/ieIeHue ero 1o KjiaccaM M CTPYKTYpPUPOBaHUE MO pas3fenaM U
T€MaM IPOrpaMMbl IO XUMHH, ONpPEIENSeT KOJIMYECTBEHHbIE M KAueCTBEHHBIE XapaKTEePUCTUKU
CoJIepKaHUsA, PEKOMEHIYEMYIO MOCIEJ0BATEIbHOCTh U3YyYEHUSI XUMHH C YYETOM MEXKIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBfA3€H, JIOTMKM  y4eOHOro  Ipolecca, BO3PacCTHbIX  OCOOEHHOCTEH
oOyyaromuxcs, OIpelesseT BO3MOXKHOCTH IpeaMeTa JJs peaau3aluy TpeOoBaHUN K pe3ylbTaTam
OCBOEHMSI OCHOBHOM 00pa30BaTe/IbHON NMPOrpaMMbl Ha ypPOBHE OCHOBHOIO 00Iero ooOpa3oBaHus,
a Takke TpeOOBaHMU K pe3yiapTaTaM OOyueHHs XMMUHU Ha YpOBHE lieNieil M3ydeHus mpeamera U
OCHOBHBIX BHUJIOB y4eOHO-IIO3HABATEIbHOM NEATEIBHOCTH OOy4arollerocs Mo OCBOEGHUIO y4eOHOIo
COJIepKaHUS.

3HaHUEe XMMHUU CIY)XMT OCHOBOH Ui (OPMHUPOBAHUS MHUPOBO33PEHHUS OOYYAIOIIErocs, €ro
IIPEJCTABICHUNA O MaTepualibHOM €IUHCTBE MHUPA, BAXHYIO POJIb UIPAlOT (OpMHUpYEMble XUMHEH
IIPEJCTAaBICHUS O B3aUMOIIPEBPAILEHUSAX SHEPruu U 00 3BOJIIOLMM BEUIECTB B MPHUPOJIE, O IMYyTAX
pemieHust ro0anbHBIX MPOOJIIEM YCTOWYMBOTO  pa3BUTHSA YeJI0BEUECTBA —  CBIPBbEBOH,
SHEPreTUYECKOl, MUIIEeBON M SKOJIOTHYECKOi 0€30MacHOCTH, MPOOIIeM 3JpaBOOXPAHEHUSI.

N3yuenue xumuu:

- CHOCOOCTBYET pealu3allii BO3MOXKHOCTEH A caMopa3BUTHS M (OPMHUPOBAHUS KYJIbTYpPbI
JMYHOCTH, €€ o01el 1 QyHKIIMOHAIBHOW IPaMOTHOCTH;

- BHOCHUT BKJaJ B (OPMHPOBAHWE MBIIIJICHUS M TBOPYECKUX CIHOCOOHOCTEH OO0ydaromiuxcs,
HAaBBIKOB ux CaMOCTOSITENIbHOU y4eOHOH JIeSATEIbHOCTH, DKCIIEPUMEHTAIIBHBIX U
HCCIIEI0BAaTENIbCKUX YMEHHH, HEOOXOIMMBIX KaKB MOBCETHEBHOM XKHU3HH, TaK U B MPO(ecCHOHAITBHOM
JEATENBHOCTH;

- 3HAKOMUT €O CHeln(UKOM HAydHOTO MBIIUIEHHS], 3aKJIa/{bIBA€T OCHOBBI LIEJIOCTHOTOB3IJIsIIa Ha
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€IMHCTBO  TPUPOABI M  YEJIOBEKAa, SBISETCS OTBETCTBEHHBIM JTarioM B  (OPMHPOBAHUU
€CTECTBEHHOHAYYHOI IrPaMOTHOCTH O0YJarOIIUXCS;

- crnoco0cTByeT (hOPMUPOBAHUIO [IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYUYHBIM 3HAHUAM, K
IpUpOJie, K YETIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOIMYECKOE 00pPa30BaHUE 00YJarOIIUXCSL.

JlanHble HampaBjieHHUs B OOYYEHUHM XUMHUHU OO0ECIEeUMBAIOTCSA CIEUU(PUKON Ccoaepx aHUs
y4eOHOTO TpeaMeTa, KOTOPBIH SBISETCS IEAarOrHYecKH aJanTHPOBAHHBIM OTpakeHHEM 0a30BOM
HayK{ XMMUU Ha ONPENIeIEHHOM JTare €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 0Omero oOpa3oBaHHs OPHEHTUPOBAH HAa OCBOCHUE
0Oy4aromMMHUCS CHCTEMBI TEPBOHAYAIBHBIX MOHSATHH XHMHH, OCHOB HEOPTaHMYECKOH XUMHUHU H
HEKOTOPBIX OTJEJIbHBIX 3HAUUMBIX NOHSITUNA OPraHUYECKON XUMUU.

CrpykTypa coaepaHus porpaMMbl IO XUMUKM CPOPMUPOBAaHA HA OCHOBE CHUCTEMHOIO MOAX0/1a
Kk e€ usydeHuto. CojlepkaHue CKIAJbIBACTCS W3 CUCTEMBbl MOHATHUN O XUMHYECKOM OJIIEMEHTE U
BELIECTBE M CHCTEMbl MOHATHH O XuMu4yeckod peakuuu. OO0e 3THU CUCTEMBI CTPYKTYpPHO
OpraHM30BaHbl 10 MPHUHILMILY MOCIEIOBATEIbHOIO Pa3BUTHS 3HAHWH Ha OCHOBE TEOPETUYECKHX
MIPE/ICTaBICHUI Pa3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCEIO €CTECTBO3HAHUS;
[Tepnoanueckoro 3akona /I.11. MenneneeBa kKak OCHOBHOTO 3aKOHA XMMHH; Y4EHHUS O CTPOEHUHU aToMa
1 XUMHUYECKOH CBSI3U; MPEICTaBICHHUM 00 3IEKTPOIUTHUECKON UCCOIMAIMY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS paccMaTpUBAIOTCd HA OCHOBE SMIIMPUYECKU TMOJYyYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCSA IOCIEAOBATENBHO OT OJAHOTO YPOBHS K JIPYroMy, BBITIOJIHSIS
GyHKIMM OOBACHEHUS M TPOTHO3UPOBAHUS CBOWCTB, CTPOCHMUS M BO3MOXKHOCTEM MPaKTHUYECKOTO
MIPUMEHEHUSI U TIOJTyYEHHS] H3y4aeMbIX BEILIECTB.

OcBoeHne mporpaMmbl IO XUMHH CHOCOOCTBYeT (DOPMHpPOBAHUIO MPEACTABICHUS O
XUMHUYECKON COCTaBIIAIOIIEH HAYYHON KapTUHBI MUPA B JIOTUKE €€ CHCTEMHON MPUPOIbI, IEHHOCTHOTO
OTHOIICHUS] K HAyYHOMY 3HAHUIO M METOJaM NO3HaHMs B Hayke. M3ydeHHe XUMHUU HPOUCXOAUT C
MPUBJICYCHUEM 3HAHHI U3 paHee U3YYCHHBIX ydeOHBIX TpeaMeToB: «OKpykaronuii Mupy», «buomorus.
5—7 xnacce» 1 «Du3uka. 7 Kimacey.

[Ipy w3yyeHUM XUMHHM MPOUCXOIUT (HOPMUPOBAHME 3HAHUNM OCHOB XMMHUYECKOW HAyKH Kak
0o0JacTi COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTHUYECKON NEesTeNbHOCTH 4YeJOBeKa M KaK OJIHOTO M3
KOMIIOHEHTOB MHUPOBOM KyJbTYphl. 3aqadya y4eOHOTO IMpeaMeTa COCTOUT B ()OPMUPOBAHUU CHCTEMBI
XMUMHYECKUX 3HAHUW — BaKHEHIIUX (AKTOB, MOHITHM, 3aKOHOB M TEOPETUYECKUX IOJIOKEHUI,
JOCTYIHBIX 0000IIEHUIT MUPOBO33PEHYECKOTO XapakTepa, A3blka HayKH, B MPHUOOIIEHUN K HAYyYHBIM
METO/IaM TMO3HaHMWsI TpPU U3YyYECHUM BEIIECTB U XUMHUYECKHX peakuuid, B (HOPMHUPOBAHUH U
pa3BUTUM T[O3HABATENIbHBIX YMEHHUW W HMX MPUMEHEHWH B Y4eOHO-TIO3HABATEIHHOW M y4eOHO-
UCCIIEIOBATENIbCKON JIeATENbHOCTH, OCBOGHUU IpaBWJI 0e30MacHOro oOpalleHusi ¢ BelleCTBAaMHU B
MTOBCETHEBHOM KU3HHU.

[Ipy wu3ydeHMHM XUMUU Ha YpPOBHE OCHOBHOTO 0O0IIero oO0Opa3oBaHHsl Ba)XXHOE 3HAUYCHUE
MPHOOpEIH TaKue 1eNH, KakK:

- (hopmupoBaHHe UHTEIJICKTYaIbHO pa3BUTOI JUYHOCTH, TOTOBOM K
caMo00pa3oBaHUIO, COTPYIHHYECTBY, CaMOCTOSITENIbHOMY TPUHATHIO  PEIIEHUH, CIIOCOOHOM
aIalITUPOBATHCS K OBICTPO MEHSIFOIIMMCS YCIOBUSAM KU3HU;

- HANpaBJICHHOCTh OOy4YEHHS HA CHCTEMAaTUYEeCKOe TMPUOOIIEHHE OOyJarommxcs K
CaMOCTOSITENIbHOM TIO3HABATENBbHON JEATEIbHOCTH, HAYYHBIM METOJaM IMO3HaHUs, (OPMUPYIOIIUM
MOTHBAIUIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHUH;

- olecreueHne YCIOBUM, CHOCOOCTBYIOIIUX MNPHOOPETEHUIO OOYYAIONIUMUCS — OIBbITa
pazHoOOpa3HOW MAEATeNbHOCTH, IMO3HAHUS M CAMOIIO3HAHUS, KIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHITHH ), UMEIOIINX YHUBEPCATLHOE 3HAYCHUE JJIs1 PA3IMYHBIX BUJOB JCSTEIHLHOCTH,

- popmupoBanue 00meH (YHKIMOHAIBHON U €CTECTBEHHO-HAYYHON T'PaMOTHOCTH,B TOM UYHUCIIE
YMEHHUI OOBSICHATH M OILIGHWBATh SIBIICHUS OKPYKAIOIIETO MHUpPA, HWCIOJb3YyS 3HAHUS M OIIBIT,
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MOJIyYCHHBIC TIPU U3YYCHUH XUMHH, IPUMCHSTh UX MPH PEUICHUH MPOOJIEM B MMOBCETHEBHON KU3HU U
TPYIOBOM AEATEIBbHOCTH;

- (dopmupoBaHue y OOyYarOIIUXCS T'yMAHHMCTHYCCKMX OTHOIICHHWH, MOHMMAHHUS I[IEHHOCTH
XUMHUYECKUX 3HAHHUU ISl BBIPAOOTKH IKOJIOTUYECKH 11€7eCO00Pa3HOr0 MOBECHNUS B OBITY H TPYIOBOM
JEATEILHOCTH B LIEJISIX COXPAHEHUS] CBOETO 37I0POBbS U OKPYKAIOIEH MPUPOIHOM Cpebl;

- pa3BUTHE  MOTHBAlMU K 00y4eHMIO, CIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCITMTAHHIO HAa OCHOBE YCBOCHHsS OOIICYETIOBEYCCKUX I[CHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY
BEIOOPY POGUIIS ¥ HATIPABICHHOCTH AaJIbHEUIIETO 00yYeHHUS.

OOmiee 4YMCIO YacoB, PEKOMEHIOBAHHBIX JUIS W3ydeHUs Xxumuu, — 136 yacoB:B 8 kiacce —
68 vacoB (2 Jaca B Hezen0), B 9 kiacce — 68 yacoB (2 yaca B HEZEIO).

JUis KaxkAoro Kiacca INpPEeayCMOTPEHO pe3epBHOE Y4eOHOE BpeMs, KOTOPOE MOXKET ObITh
HCIOJIb30BAHO YYaCTHUKaMU 00pa30BaTENbHOIO Mpolecca B ILeNsix (opMUpOBaHUS BapUATHBHOMN
COCTaBIISIIOLIEH COJEpaHUS KOHKPETHOM pabouedt mnporpammsel. [lpu 3TomM oOs3aTenbHas
(MHBapHUaHTHAs) 4acTh COJAEP)KaHMS MPEAMETa, YCTaHOBJIEHHAs NMPUMEPHOI pabouelt mporpaMMoii, u
BpEMs, OTBOJUMOC HA eé HN3YUYCHUC, NTOJIKHBI 6BITBCOXpaH€HI>I IIOJIHOCTBIO.



COJEPKAHME OBYYEHUA

8 KJIACC

IlepBoHaYa/IbHBbIE XUMUYECKUE IOHATHS

[Ipenmer xumuun. Posib XMMUM B KW3HU 4YEJIOBEKa. XMMUA B CHUCTEME HayK. Tena u BellecTBa.
dusnyeckrue CBOKMCTBA BEIIECTB. ArperarHoe cocrosinie BeriecTB. [loHsTHE 0 MeTOJaxX MO3HAHUS B
xumun. Yucteie BeniecTBa u cMecu. CrocoObl pasieieHUusICMECcen.

ATOMBI U MOJIEKYJIbI. XUMUYECKHE 31eMeHThl. CHMBOJIBI XUMHUYECKUX DJIEMEHTOB.

[IpocThie u ciokHBIE BElECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckasi ¢opmyna. BaleHTHOCTP aTOMOB XMMHYECKHUX AJIEMEHTOB. 3aKOH TMOCTOSHCTBA
cocTaBa BemlecTB. OTHOCUTENBHAsT aToMHast Macca. OTHOCHUTENIbHAsI MOJIEKYJIsIpHast Macca. MaccoBast
JIOJISI XUMHUYECKOTr'0 JICMEHTA B COCIUHCHHH,

KomnnuectBo BemectBa. Moisib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA, MACCHI M 4YHUCIIA
CTPYKTYPHBIX €IUHUI] BellecTBa. Pacu€Tsl o popMysiaMm XUMUUECKHX COSTUHEHUH.

dusndecKkrue U XUMAYECKHUE SBJICHHUS. XUMHUYECKasi Peakius U e€ Mpu3HaKu. 3aKOH COXPaHCHUS
MacChl BEIIECTB. XHUMHUYECKHe ypaBHeHUsA. Kiaccupukanuss XUMHYECKMX peakiuil (CoeanHeHUs,
pasnoKeHus1, 3aMeIIeHHsI, 0OMEHa).

Xumuueckutl sxcnepumenm:

3HAKOMCTBO C XHMHYECKOW TIOCYIOH, TpaBWiaMu pPabOTHl B Jjaboparopud W NPUEMAMH
oOparenus ¢ 1abopaTOpHEIM 000PYIOBAHUEM, U3YUYCHHUE U OMHUCAaHUE (PU3UIECKUX CBOMCTB 00pa3IioB
HEOPraHMYECKUX BEIIECTB, HaOMoaeHNe (Qu3ndeckux (IUIaBJI€HHWE BOCKA, TasHUE JIbJla, PACTUPaHUE
caxapa B CTYNKE, KMIIEHHE M KOHJEHCAIUs BOJbI) U XUMHUYECKHX (FOpEHHE CBEYH, MPOKAIUBAHUE
MEIHOW TIPOBOJIOKH, B3aMMOJICHCTBHE MeJa C KHUCJIOTOW) SIBJICHWM, HAOIIOJEHWE U OIHMCAHUE
MPU3HAKOBIPOTEKAHUS XMMUYECKHUX peaklnii (pa3ioxkeHne caxapa, B3auMOJICICTBIE CEPHOM KHCIOThI
¢ xjopuaoM Oapus, paznokenue ruapokcuaa meau (1) nmpu HarpeBaHuH, B3aHMOICHCTBHE JKelle3a ¢
pactBopom conu menu (II), u3ydenuwe cmocoGoB paszaeneHus cMmeceil (¢ MOMOLIBI0 MarHuTa,
¢bunbTpOBaHUE, BBIMAPUBAHUE, AUCTUIUISLINSA, XpoMarorpadus), MpoBEJACHUE OYHUCTKH MOBAPEHHOU
COJIM, HaOJIIOJICHUE M ONHCAaHUE PE3YIbTaTOB NPOBEJACHHS OIbITA, WUIIOCTPUPYIOIIETO 3aKOH
COXPaHEHHUS MACChI, CO3JJaH1E MOJIeJIC MOJIEKYI (IIapOCTEPIKHEBBIX).

BaxuHeiinue npeacTaBuTe M HEOPraHUYECKUX BelleCTB

Boznayx — cmech razos. CocraB Bo3ayxa. Kuciaoposa — aneMeHT u mpoctoe BeniecTBo. Haxoxnenue
KHCIIOpOJIa B TMpUpoJe, (PU3MYeCKHe M XHUMHUYECKHE CBOWMCTBa (peakuwu ropeHus). OKCHIBIL.
[Ipumenenne xkucnopoaa. CrocoObl MOMy4eHUS KHCIOPOJAB JI1a0OPATOPUU U MPOMBIIITICHHOCTH.
KpyrosopoT xucnopoza B npupoze. O30H — ajuioTponHas MoauuKalys KHCIOpoa.

TemmoBoit  3ddexkr xumMuveckol  peakiuu, TEPMOXHUMHYECKHE YpaBHEHHs, 93K30- U
SHAOTEpPMHUUECKHE peakuuu. TOMmIMBO: yrojap U MeTaH. 3arps3HeHue BO3AyXa, YCUJIEHUE TapHUKOBOTO
addekTa, pa3pylieHre 030HOBOTO CIIOSL.

Bonopon — snemeHT u mpocToe BemiecTBo. HaxoxkaeHue Bogopoaa B mpupoie, Gu3NYecKue u
XMUMHYECKHE CBONCTBA, MPUMEHEHHE, CIOCOObI MomydeHus. Kucinotel u comnu.

MonsipHblil 00bEM ra30B. PacyéTel 0 XUMHUUECKUM YpaBHEHUSIM.

Odusnyeckue cBolicTBa BoAbl. Boma kak pactBopurens. PactBopbel. HaceliieHHble u
HEHACBIIIEHHBIE pAacTBOPHLI. PacTBOpUMOCTH BellecTB B BoJAe. MaccoBasl 10Js BELIECTBAa B PacTBOpE.
Xumuyeckue cBoiictBa BoAbl. OcHoBaHMs. Ponb pacTBOpoB B MNpUpOJAE U B KU3HU YEJIOBEKA.
Kpyrosopot Bojibl B ipupo/e. 3arpsi3HeHre NpupoHbiX BoI. OXpaHau OYUCTKa MPUPOIHBIX BO/I.

Knaccudukamuss Heopranmueckux coeauHenuid. Oxcuapl.  Knaccudukamuss  OKCHAOB:
coneoOpa3ymomiue (OCHOBHBIE, KUCIOTHBIC, amQoTepHbIe) H HecoseoOpasyromue. Homenkmarypa
okcua0B. u3znueckrue U XMMUYECKHE CBOMCTBA OKCUIOB. [lomyyeHrne OKCuIoB.



OcnoBanms. Knaccupukamuss ocHOBaHWE: MIENOYM H  HEPACTBOPUMBbIE  OCHOBAHUS.
Homenknarypa ocHoBaHuil. @usznueckue M XUMHUYECKHE CBOMCTBA OCHOBaHMM. Ilomydyenue
OCHOBaHUM.

Kucnotel. Knaccudukanuss xucnor. Homenknarypa xkucnor. dusnyeckue u XUMHYECKHE
cBoKcTBa KUCNOT. Panx akruBHocTH MeTtaiuioB H.H. bekerosa. [lonydyeHne kucior.

Comu. Homenknarypa coseil. ®Pusznueckue W XUMUYECKHE CBOWCTBA COJICH.

[Tony4yenue conei.
I'enernueckas cBs3b MEXAY KJIJaCCAaMU HEOPraHUYECKUX COECTUHEHU.

Xumuueckuil IKCnepumMenm:

KaueCTBEHHOE OIPENIEICHUE COJEP)KaHUsS KHUCIOpOJa B BO3JAyXe, IOJIydeHUEe, coOupaHue,
pacrio3HaBaHME€ W M3y4EHUE CBOWCTB KHUCJIOpOJa, HAONIOJIEHUE B3aUMOJIEHCTBUS BEIECTB C
KHUCJIOPOJIOM U YCIIOBHUS BO3HHUKHOBEHHUS W TpPEKpallleHusi TopeHus (moxkapa), O03HAKOMJIEHHE C
oOpa3laMu OKCHJIOB M OIMCaHHE MX CBOWCTB, MOJIydeHHE, COOMpaHue, paclo3HaBaHUE M HU3Y4YEHHE
CBOMCTB BOJOpoja (TopeHue), B3aumojelcTBue Bogopoda ¢ okcugom weau (II) (Bo3moxHO
WCIIOJIb30BAHUE  BHJICOMATEPHUATIOB), HaOMIOJEeHHE OOpa3lloB BEHIECTB KOJWYECTBOM 1 MOIIb,
UCCclleZIoBaHNE 0COOEHHOCTEN pacTBOPEHUS BEIIECTB C Pa3jIMYHON PacTBOPUMOCTHIO, MPUTOTOBIIEHUE
PacTBOPOB C OMNPENEIEHHON MacCOBOM JOJIEN pacTBOPEHHOIO BEMIECTBA, B3aMMOJECWCTBUE BOJBI C
MeTajylaMu (HaTpueM U KaiubliieM) (BO3MOXKHO MCIIOJIb30BaHME BUJEOMATEPHANIOB), MCCIEIOBaHUE
00pa3l0B HEOPraHMYECKHX BEIIECTB pAa3IMYHBIX KIAcCOB, HAOIIOJAEHHE W3MEHEHHS] OKpPacKU
WHJIMKAaTOPOB B pacTBOpax KHUCIOT M IIETOYEH, U3yYECHHE B3aUMOJICHCTBUS OKCHUIA MEIN (II) C
pacTBOpPOM CEpHOM KHCIOTBI, KHUCJIOT C METaUlaMM, peakuuid HeHWTpaau3aluy, MOoJydeHHe
HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOIO0 MeTajjla JAPYrUM U3 pacTBOpa COJIM, pEUICHHE
SKCIEpPUMEHTAIbHBIX3a/]au 10 TeMe «BajkHelue Ki1acchl HEOPraHUYECKUX COSTUHEHHI.

Ilepuonuveckuii 3akon u Ilepumoamyeckasi cucrema xXuMUYeckKux 23Jemenrtos JI.H.
MengesneeBa. CtpoeHne aToMoB. XUMHYeCKasd CBA3b. OKHCIUTEIBHO- BOCCTAHOBHUTE/IbHbIE
peakuuu

[lepBple MOMBITKH KIAaCCHU(PUKAIUU XUMHUYECKUX 3JeMeHTOB. [loHsATHE O rpymmax CXOIHBIX
AJIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMENbHBIE METaUIbl, TaJIOT€Hbl, MHEPTHBIC ra3bl). DIIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCHUJIBI U TUAPOKCH/IBI.

[lepuonuueckuii 3akoH. Ilepumogmyeckas cucrema XUMHUYECKUX snementoB JI.U.
MenneneeBa. Koportkonepuoanas u anunHonepuonHas Gopmbl  [leproguueckoit  cucTeMsl
xumuueckux aemeHtoB .M. MenaeneeBa. [lepuonbl u rpynnbel. uzndeckuii CMbICT TOPSIAKOBOIO
HOMEpa, HOMEPOB MEPHO/Ia U TPYIIIbI SJIEMEHTA.

Crpoenue atomoB. CoctaB aroMHbIX snep. M3oromnbl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
o0oJi0ouek aToMoB TiepBbIX 20 xumMuueckux snneMeHToB Ilepuoanueckoit cucremsl J[.M. Menneneena.
XapakTepucTUKa XUMHUYECKOrO0 3JIEMEHTa Mo ero mnojoxxkeHuto B Ilepmonnueckoit cucreme JI.U.
Menneneesa.

3aKOHOMEPHOCTH HM3MEHEHHMsI paauyca aTOMOB XHMHMUYECKHX D3JIEMEHTOB, METANIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IpynaM U Mepruoiam.

3nauenue Ilepuoanueckoro 3akoHa u Ileproanyeckodl CHUCTEMBI XUMHUYECKUX AIEMEHTOB IS
pa3Butusd Hayku U npaktukd. .M. MenneneeB — y4€Hbll M TrpakJaHMH. XHMHYECKast CBA3b.
KoBanenTHas (moysipHast ¥ HETOJISIPHAs) CBSI3b.

DIEeKTPOOTPULIATEIBHOCTh XUMHYECKUX AJIEMEHTOB. MIOHHas CBS3b.

Crenenb okucaeHusi. OKHCIUTENLHO-BOCCTAHOBUTENbHBIE peakinu. [Iporiecchl OKUCIeHus 1

BOCCTaHOBJIEHUsA. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuveckuu sxcnepumenm:
u3yueHre o0pa3lloB BEIIECTB METAJUIOB U HEMETAIOB, B3aUMOJEHCTBUE THMIPOKCHAA LIUHKA C

pacTBOpaM KHCJIOT U Luenoqeﬁ, MMPOBCACHUC OIBITOB, WINTIOCTPHUPYIOIIUX NPUMCPbI OKUCIIUTCIIBHO-
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BOCCTAHOBUTEIbHBIX PEaKlUi (TOpEeHUe, PEaKlUK Pas3IoKEHUs, COCTUHEHHUS).

Mesicnpeomemnvie césa3u

Peanu3arust MeXMpeAMETHBIX CBS3€H MPU U3yUYeHUU XUMHH B 8 Ki1acce OCYIIECTBISIETCS uepe3
WCIOJIb30BaHME KaK OOMMX EeCTECTBCHHOHAYYHBIX IIOHSATHH, TaK W TOHSATHH, SBISIONIUXCS
CUCTEMHBIMU JJIsl OTJICIBHBIX MPEJMETOB €CTCCTBCHHO- HAYIHOTO IHKIIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSATUS: HAy4YHBIM (akT, THIOTe3a, TEOopus, 3aKOH, aHAJIU3,
CUHTE3, KIIAaCCU(PUKAIUs, IEPHOINIHOCTD, HAOIIOACHNE, SKCIIEPUMEHT, MOJICIIMPOBAHNE, U3MEPEHUE,
MOJICITb, SIBJICHHC.

duznka: wMarepusi, aToM, OJJIGKTPOH, TPOTOH, HEHUTPOH, WOH, HYKIUA, H3O0TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJIa, OJJIEKTPUYCCKHIA 3apsiji, BEIIECTBO, TelO, OOBEM, arperarHoe
COCTOSTHUE BEIIEeCTBA, Ta3, (PU3MUECKHE BEIUYHMHBI, CIUHUIBI U3MEPECHHS,KOCMOC, TUTAHETHI, 3BE3IBI,
Comnrre.

buonorus: porocuntes, apixanue, buocdepa.

I'eorpadus: atmocdepa, runpochepa, MUHEpalbl, TOPHBIE TOPOABI, MOJE3HbIE HCKOTIAEMBIE,
TOTUTABO, BOJIHBIC PECYPCHI.

9 KJIACC

BemecTBo U XMMH4YecKasi peakius

[lepnoanueckuit  3akoH. Ilepmoamueckass cucrema XUMHUYECKUX anemenTtos J[.M.
MenneneeBa. CTpoeHrne aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB XUMHYECKHUX DJIEMEHTOB
MEPBBIX TPEX MEPUOAOB, Kaiaus, KaJIbLMs W HMX COECAMHEHHH B COOTBETCTBUU C IOJOKEHHEM
aneMeHToB B [lepronueckoit cucteMe U CTPOCHUEM UXAaTOMOB.

Crpoenue BelecTBa: BUJIbl XUMUYECKON CBSI3U. THUITBI KPUCTAUIMYECKUX PEIETOK, 3aBUCUMOCTh
CBOICTB BEIIIECTBA OT TUIMA KPUCTAINYECKON PEMIETKNA U BUJIa XUMHYECKOW CBSI3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. XMMHUYECKHAE CBOMCTBA BEIIECTB,
OTHOCSIIIUXCS K Pa3au4HbIM  KJaccaM HEOPraHMYECKHX COEQUHEHUMN, TEeHETHYEeCKas CBS3b
HEOPraHUYECKHUX BELECTB.

Knaccudpukanuss  XUMHYECKMX  peakiuil 1o pa3IMYHbIM npu3HaKkaM (1o YuCiIy U
COCTaBy YyYaCTBYIOIIMX B PEaKIUU BEHIECTB, MO TEIUIOBOMY 3(PQEKTy, M0 HU3MEHEHUIO CTEHeHei
OKHUCJICHUS XMMHMYECKUX DJIEMEHTOB, IO OOpaTHMOCTH, IO YYaCTHIO KaTaiu3aropa). DK30- U
SHIOTEPMHUUYECKHE PEAKIINU, TEPMOXUMUUYECKUE YPABHEHUSI.

[Tonsitne o ckopoctu xuMHUeckod peakiuu. lloHstne 00 0OpaTUMBIX W HEOOPATHUMBIX
XUMUYECKUX peakuusax. [IoHATHe 0 TOMOTeHHBIX U TeTepOreHHbIX peakuusx. [lonsaTtue o karamuze.
[londatue o XUMHUYECKOM paBHOBeCHH. DaKTOPbI, BIUSIOIINE HA CKOPOCTh XUMUUECKOU pEeaKIuu 1
MOJIOKEHUE XUMUYECKOTO PAaBHOBECHS.

OKUCAUTENPHO-BOCCTAHOBUTENbHBIC  PEAKIMH,  JJIEKTPOHHBIM  OallaHC  OKHCIUTENBHO-
BOCCTAHOBUTENBHOUN peakunu. CocTaBleHNE YPABHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUMA
C MCTIOJIb30BaHUEM METO/1a DIIEKTPOHHOTO OanaHca.

Teopust 3NEKTPOJUTUYECKON OUCCOUMALMU. OJEKTPOJIUTHI W HEdIEKTPoJUThl. KaTHOHBI,
aHUOHBI. MeXaHM3M JUCCOIMAlMU BEIIECTB C Pa3jIMYHBbIMM BHJIAMH XUMHUYECKOW CBs3U. CTeneHb
nucconuaiuu. CuiabHbIe U cladble SJIEKTPOIUTHI.

Peakunu wmoHHOrO OOMeHa. YCIIOBUS NPOTEKaHHWS peakuidi HOHHOTO OOMEHa, MOJHBIE U
COKpall€HHble HMOHHBIE ypaBHEHMs peakuuid. CBONCTBAa KHUCJIOT, OCHOBaHUN U COJIeH B CBETE
MIpeJICTaBICHU 00 PIMEKTPOTUTHUECKON nucconnanuu. KauecTBeHHbIe peakiuu Ha HOHBL. [loHsTHE O
TUAPOIIN3E COJIEH.

Xumuueckuul sxcnepumenm:
03HAKOMJIEHUE C MOJEISIMU KPUCTAINIMYECKUX PEUIETOK HEOPraHMYECKHUXBEIECTB — METAJUIOB
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U HeMeTauioB (rpadura W anMmasa), CIOXKHBIX BEIIECTB (XJIOpHAA HATPUs), HCCICIOBaHUE
3aBUCHUMOCTHU CKOPOCTH XUMHUYECKOU pcakuuu OT BO3[[€ﬁCTBH$I Pa3INYHbIX q)aKTOpOB, HUCCIICOOBAHUC
AIIEKTPOMPOBOHOCTH PACTBOPOB BEIIECTB, Ipollecca TUCCOIMALMU KHCIOT, IIeJIo4Yed M coei
(BO3MOKHO HCTIOJIB30BAaHUE BUICO MATEPHAIIOB), MIPOBEJICHUE OIMBITOB, WLUTFOCTPUPYIOMINX MPU3HAKA
MPOTEKAHUS PeaKIMii MOHHOTO 0OMeHa (0O0pa3oBaHUE OCaJllKa, BBIJCIICHUE ra3a, 00pa3oBaHUE BOJBI),
OIBITOB, MJUIIOCTPUPYIOIIUX MPUMEPBI OKUCIUTCIIBHO-BOCCTAHOBUTECIIbHBIX peaKuHﬁ (FOpGHI/Ie,
peaKiuu pas3ioXKeHUs, COCIUHEHUS), PACIIO3HABAHWE HEOPTaHWYECKUX BEIIECTBC MOMOIIBIO
KAaYCCTBCHHBIX peaKHI/Iﬁ Ha MOHBI, pCHICHUEC SKCIICPUMCHTAJIbHBIX 3a1a4.

HemeTauibl U UX coelMHEHUS

OOmas xapakTepucTuka rajaoreHoB. OCoOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE CTEIIEHU
okucienusd. CtpoeHune u pu3ndeckre CBOCTBa MPOCTHIX BEUIECTB — raJIOT€HOB. XUMUYECKHE CBOICTBA
Ha IpUMepe xJopa (B3aMMOJEHCTBHE C MeTaulaM{, HEMEeTalJlaMH, IleJoyamMH). XJIOpPOBOJOPO/I.
ConsiHast  KUCJIOTa, XWMHUYECKHME CBOMCTBA, IIOJlydeHHe, NpuMeHeHue. JlelicTBue xyopa H
XJIOPOBOJOPO/Ia Ha OpraHu3M dejioBeka. BaxkHeiiue XI0puabl U UX HAXOKECHUE B IPUPOJE.

O6mas xapaktepucTka 31eMeHToB VIA-rpymnel. OcOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE
crenieHu okucieHus. Ctpoenne U (U3NYECKHue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJAA M CEpbI.
AmtoTponiHbIE MOJU(UKAIIMKA KHUCIOPOJa W cepbl. XUMHUYECKHEe CBoWcTBa cepbl. CepoBoaopos,
CTpoeHue, (u3nyecKue M XUMUYeckue cBoicTBa. OKCUABI cepbl KaK MPEICTaBUTENN KHUCIOTHBIX
okcuoB. CepHast kucnoTa, GU3NYECKHE W XUMHUYECKHE CBOMCTBa (00lIMe Kak MpeICcTaBUTEN
KJlacca KHCIOT U creuupuyeckue). XUMUYECKHE PEeaKluu, JeKallue B OCHOBE MPOMBIIUIEHHOTO
croco0a MmoydeHus: cepHo Kuciotel. [Ipumenenme cepHolt kucimotel. Conm CEpHOW KHUCIOTHI,
KauecTBEHHasl peakuus Ha cyinbdar-uoH. Haxoxxnenue cepbl M €€ COEOUHEHHMH B MPUPOJIE.
XUMHYECKOe 3arpsi3HEHUE OKpYyXKalolled Cpeapl COEOUHEHUSIMH Cepbl (KUCIOTHBIE JOXIH,
3arpsi3HEHUE BO37yXa U BOJOEMOB), CIOCOOBI ero mpenoTBpamieHus. OOmas XapakTEPUCTHKA
anemMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTEepPHBIC CTETICHU OKUCIEHHUA. A30T,
pacrnpocTpaHeHue B pupoje, Gusnyeckue uXuMudeckue cpoiictBa. KpyroBopoT azoTa B MpHpo/Ie.
AmMmuak, ero (u3MYecKMe HXUMHUYECKHE CBOWCTBA, MOJydeHHe U mnpumeHenue. Conu aMMOHWUS,
ux (u3MyYecKue U XMMHUYECKUE CBOMCTBa, mpuMeHeHue. KauecTBeHHas peakiusi Ha MOHbI aMMOHHUSI.
A3oTHas kucnotra, €€ TmoyiyueHue, (u3MUeckue U XUMHUYECKHe CBOMcTBa (00lIue Kak
MIpeJICTaBUTENs Kjacca KUCIOT U crneuupuyeckue). Mcnoab3oBaHue HUTPATOB M COJICH aMMOHUS B
KauecTBE MUHEPaIbHBIX YA0OpeHUu. XUMHUECKOe 3arpsi3HEHUEOKPYKAOLIEeH Cpelbl COeTUHEHUSIMU
a3oTa (KHCIOTHBIE IO, 3arpsS3HEHHE BO3AyXa, MOYBbI U BOMOEMOB). dDochop, amioTpornHbie
momudukaimu hochopa, pusndeckue nxummudeckue cpoiictBa. Oxcun dochopa (V) u dochopHas
KHUCToTa, GU3NYECKHUE M XUMHYECKHUE CBOICTBa, mosyueHue. Mcmonb3oBanue (ochaToB B KauecTBe
MUHEPAJIbHBIX yI00OpEeHHIA.

O6mas xapakrepuctuka 31eMeHToB [VA-rpynmnbel. OcOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHBIE
CTETNIEHH OKHUCJICHUA. YTJepoJ, aUIOTPONHble MOIU(GUKALNY, PACHPOCTpPAaHEHHWE B MPHUPOJE,
¢dbusznueckue U XMMHUYECKue cBoicTBa. Axacopbuusa. Kpyrosopor yriepoma B mpupone. OKCHAbI
yriepoja, ux (puznyeckue U XMMHUYECKHE CBOMCTBA, JEHCTBHE HA JKUBBIE OPraHU3MBbI, MOJIy4YeHHE U
IpUMEHEeHHe. JKoJorhyeckue npoOieMsl, CBA3aHHble ¢ okcujaoM yriepoga (IV), rumoresa
rJ100aTpbHOTO TOTETUICHUST KiMMaTa, NapHUKOBBIM 3ddext. YrompHas kuciota u e€ coim, HuX
¢u3nyeckrue u XUMHUYECKUE CBOMCTBA, MOJTydeHUe U MpuMeHeHre. KadecTBeHHast peakiius Ha KapOoHart-
noHsl. Vicnonp3oBanue kapOOHATOB B ObITY, MEIUIIMHE, TIPOMBIIIJICHHOCTH U CEIbCKOM XO3sIHCTBE.

IlepBoHayanbHbIe TOHATHS 00 OPraHMYECKMX BEIIECTBAX KAaK O COCIUHEHUSAX yriepojaa (MeTaH,
9TaH, OTWIEH, AalEeTWIEH, JTaHOJ, TIJMIEPUH, YKCycHas Kkuciota). I[IlpupoaHele HCTOUYHUKU
YTJI€BOAOPOIOB (YTroJib, IPUPOAHBIH ra3, HeTh), MPOIYKTH UXTIEepepabOTKH (OEH3UH), UX POJIb B OBITY
U MpoMbIluIeHHOCTH. [ToHATHE 0 GMOJIOTHYECKH BaXKHBIX BEILECTBAX: JKHUPaxX, OeJIKax, yriaeBojax —
UX POJIM B KHU3HU YEJIOBEKA. MarepralbHOE €MMHCTBO OPraHUUECKUX U HEOPraHMYECKUX COESAMHEHU.

KpemHuuii, ero ¢usnyeckne u XUMHUYECKHE CBOICTBA, MojyyeHue U npuMeHeHue. CoeauHeHus
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KpemHHs B mpupoje. OOmme npenctaBieHus o6 oxcune kpemuusi (IV) m kpemHHEBOH KHCTOTE.
Cunukatel, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeIne cTponTebHbIe MaTepHaIIb:
KepaMHKa, CTEKJIO, LEMEHT, OeToH, ene300eToH. IIpoGiiembl O€301IaCHOTO  MCIOJIB30BAHUS
CTPOUTENIBHBIX MAaTE€pPHAJIOB B [IOBCEJHEBHOM KU3HHU.

Xumuueckuii sxcnepumenm:

u3yueHre oOpa3loB HEOPraHMYECKHX BEIIECTB, CBOWMCTB COJITHOW KHCJIOTHI, IPOBEICHUE
KAaueCTBEHHBIX pEaKIUil Ha XJIOpPUA-HOHBI M HAOIIOJACHHE IPU3HAKOB MX IMPOTEKAHUs, OIbITHI,
oTpakaromme (pu3nyecKkre W XUMHUYECKUE CBOWCTBA TaJIOTEHOB W WX  COCOUHEHHUH  (BO3MOXHO
HCIO0JIb30BAHHME BMJIEOMATEpHAJIOB), O3HAKOMJIEHME C o00paslaMu XJIOPUAOB (TaJlOT€HUOB),
O3HaKoMJIeHHe ¢ oOpa3uamu cepbl M €€ COEAMHEHUSMU (BO3MOXKHO  MCIIOJIb30BaHUE
BHJIEOMAaTepHasoB), HAOIIOJECHUE TTPOIIECCA00YTIIMBAHUs caxapa Mo/ IeHCTBUEM KOHIIEHTPUPOBAHHON
CEepHOM KHCIIOTBI, M3y4EHHE XHUMHYECKUX CBOMCTB pa30aBICHHON CEpHOM KHCIOTHI, MPOBEJICHHUE
KaueCTBEHHOM peakuuu Ha cynbdar-uoH U HaONIoJeHWE TMpu3HakKa e€  IpOoTeKaHus,
O3HaKOMJIEHHE C (PU3MYECKMMH CBOWCTBaMU a30Ta, ¢Gochopa M HX COEAUHEHUH (BO3MOKHO
HCIO0JIb30BAHME BHJAEOMATEpUaAlIOB), oOpa3llaMu a30THbIX M (POchOpHBIX YAOOpEHUM, MOJIydyeHHeE,
coOupaHue, paclio3HaBaHUE U M3YUYEHHE CBOICTB aMMHaka, NMPOBEJIEHUE KAUECTBEHHBIX peaklui Ha
MOH aMMOHUS M QocdaT-uOH U U3ydeHHE TMPU3HAKOB UX MPOTEKAHUS, B3aUMOJEHCTBUE
KOHLIEHTPUPOBAHHON a30THOM KHUCJIOTHI C MeNbI0 (BO3MOXKHO MCIIOJIb30BaHHE BHAEOMATEPUAIIOB),
M3y4YeHHE MoOJeled KpUCTAIUIMYECKUX pemI€ToK anMmasa, rpadura, ¢ysiepeHa, O3HaKOMIIEHHE C
MPOLIECCOM  aZICOPOLIMM  PAacCTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIVIEM U yCTPOWCTBOM
MPOTUBOTa3a, MOJydyeHHe, coOupaHUe, paclo3HaBaHUE M M3y4EHHE CBOWCTB YIJIEKHCIIOTO rasa,
IIPOBEJICHUE KAYECTBEHHBIX pPEAKIMHA Ha KapOOHAT M CHUJIMKAT-UOHbl M H3y4CHHME IPU3HAKOB HX
IPOTEKaHMs, O3HAKOMJICHME C  TNPONYKUMEH  CWIMKATHOW  IMPOMBIIUIEHHOCTH,  peEIlIEHHE
JKCIIEPUMEHTANBHBIX 3374 110 TeMe «BaxxHel1ne HeMeTaulbl U UX COSAMHEHUS.

MeTaajibl ¥ MX COeTNHEHUS

OO6mrasi XapakTepuCTUKa XHMHYECKHX JJEMEHTOB — METAJJIOB HAa OCHOBAHWM HXIIOJIOKEHUS
B llepuoauueckoir cucreme xumudeckux odieMeHToB J[[.MI. MenaeneeBa u CTpOEHUS aTOMOB.
Crpoenune meramioB. MeTauimyeckasi CBA3b U METaUIMYECKasIKpUCTAIIIMYecKas peéTka.
DJIEKTPOXUMHUYECKUIN DS HAIPsHKEHUH MeTauioB. OU3nyeckue M XUMHUYECKUE CBOMCTBA METAJUIOB.
OO6mmwme cnocoOb! MmoTydeHus] MeTa/lIoB. [IOHSITHE 0 KOPPO3UH METAJIOB, OCHOBHBIE CITOCOOBI 3aIUThHI
ux oT koppos3uu. CruiaBhwl (CTallb, YYI'yH, MIOPATIOMHUHUHN, OpOH3a) M MX NMPUMEHEHHUE B OBITY M
npoMblnieHHOCTH. LLlennounblie MeTaibl: nojoxenue B [lepuoauyeckoiicucTeMe XUMUYECKUX
snementoB  J[.MI. MeHnneneeBa, CTpoO€HUE UX  aTOMOB, HAXOXKJICHHE B IIPUPO/IE.
dusnyeckrue U XMMHYECKUE CBOMCTBA (HA MpuMepe HATpus U Kanus). OKCHIBI U TUAPOKCUIBI HATPHS
U kanus. [I[puMeHeHre menoYHbpIX METAJIJIOB U UX COCTUHEHU .

[IlenouyHO3eMeNbHBIE META/UIBl MarHUM W Kaiblui: moJsioxkeHue B llepuonnueckoit cucreme
xuMuueckux snaeMeHToB J[.MI. MeHneneeBa, CTpo€HHE HX aTOMOB, HAaxXOXXJACHUE B MIPHUPOJIE.
dusnyecKkue U XMMUYECKUE CBOMCTBA MAarHUs W KaibIus. BakHeWIne coeTMHEeHUs KalbIus (OKCHI,
TUAPOKCHU, coJin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

AmoMunuil: monoxenue B llepuommueckoit cucreme  xumuyeckux —snemeHtoB ..
MeneneeBa, CTpO€HHME aToOMa, HaxoXkJaeHHE B mpupoae. duszmyeckne U XUMHUYECKHE CBOMCTBA
anmoMuHMS. AMQOTEpHbIE CBOMCTBA OKCHA M THAPOKCUAA aTIOMUHUS.

Kenezo: mnonoxenne B llepuogumyeckoit cucreme XUMHYECKHUX anemenToB .M.
MenpneneeBa, CTpO€HHE aTOMa, HAXOXJAEHHE B mpupoje. Puznueckue U XUMHUYECKHUE CBOMCTBA
xene3a. Oxkeupl, rupokcubl U conn xxenesa (1) u xenesa (111),ux cocras, cBOWCTBa U TOJTyUCHHE.

Xumuueckuii SKCnepumenm:
O3HAKOMJIEHHE C 00pasllaMd METaJUIOB M CIUIaBOB, MX (PH3UYECKHUMH CBOMCTBAMH, W3Yy4eHUE
pe3yiabTaTOB KOPPO3MHM METAIOB (BO3MOXKHO HCIIOJIb30BaHHE BUIEOMATEPHAIIOB), OCOOEHHOCTEH
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B3aMMOJICHCTBUS OKCHJIA KaJbIUsl U HATPUSA C BOJIOM (BO3MOKHO HCIIOIH30BAHUE BUACOMATEPUATIOB),
HCCeIOBaHUE CBOMCTB JKECTKOM BOJBI, IMpoOIlECCa TOPEHHUs Kejle3a B KUCIopojae (BO3MOMXKHO
KCIIOJIb30BAHUE BUICOMATEPUAJIOB), TPU3HAKOB MTPOTEKaHUS KaYE€CTBEHHBIX PEaKIui Ha MOHBI (MarHus,
KanmpIusl, amoMuHus, nuaka, xeneza (II) m xemeza (III), memmu (II), HabOmrogeHWe W OMHUCAHHE
MIPOIIECCOB OKPAIIUBAHUS TUIAMEHH MOHAMU HATPHS, KIS M KaJIbLKs (BOBMOMXHO HUCIIOJIb30BAHHE

BHJICOMATEpUAIIOB), HCCIEIOBaHUE aM(OTEPHBIX CBOWCTB THAPOKCHAA AITIOMHHHUS M THIPOKCHAA
LIMHKA, PEIICHNE YKCIIEPUMEHTAIIBHBIX 3a/a4 110 TeMe «BaxHenme MeTauibl U UX COCTUHEHUS.

XHuMHS U OKPY/KAIOIIAsA cpeaa
BemectBa u Marepuanbsl B MOBCEJHEBHOM KH3HM ueloBeka. be3omacHoe ucCoJsib30BaHue
BEIIECTB U XUMUYECKHUX peakiuil B ObITy. IlepBas momMoiib mpy XUMUYECKUX 0KOTaX U OTPABICHUSIX.
XUMHYECKOE 3arps3HEHHE OKpyXarolled cpeabl (IpelenbHas OMyCTHMas KOHLEHTpalus
BemtecTB (nanee — [1JIK). Ponb xumuu B pereHr# 5K0JI0rMUecKUX Mpooiem.

Xumuueckuu sxcnepumenm.:
M3y4yeHue 00pa3IioB MaTEepPHANIOB (CTEKIIO, CTJIaBbl METAJUIOB, MTOJTMMEPHBIC MaTepUaJIbl ).

Meoswcnpedmemnule cesa3u

Peanm3arus MeXMIpeIMETHBIX CBS3€H MPU U3ydeHUH XUMHH B 9 Kilacce OCYIIECTBIISICTCS depe3
WCIIOJIb30BAHUE KaK OONIMX €eCTECTBCHHO-HAYYHBIX TMOHSITHH, TaK W TOHATHN, SBISIOMIUXCS
CUCTEMHBIMU JUTSI OTJEIBHBIX MTPEAMETOB €CTECTBEHHO- HAYYHOTO ITHKJIA.

OO0mwme ecTecTBEHHO-HAYYHbIE TOHSATHS: HAy4YHBINH (PaKT, TUIOTE3a, 3aKOH, TEOpHUs, aHAIU3,
CUHTE3, KiaccuuKaIus, MmepuoIuIHOCTh, HAOIIOACHNE, YKCIIEPUMEHT, MOJICTUPOBAHHUE, U3MEPEHUE,
MOJENb, SIBJICHUE, TaPHUKOBBIN 3PPEKT, TEXHOJIOTUsl, MaTepUabl.

®uzuka: wmarepusi, aTOM, OJEKTPOH, NPOTOH, HEWTPOH, HOH, HYKJIHJ, H30TOIHI,
PaaMoaKTUBHOCTh, MOJIEKYJIA, JEKTPUUECKUN 3apsisl, TPOBOJHUKHU, MOJTYIPOBOIHUKH, TUAIEKTPUKU,
(OTORNIEMEHT, BEIIECTBO, TeNo, OOBEM, arperarHoe COCTOSIHME BEIIEeCTBa, Ta3, pacTBOp,
PacTBOPUMOCTb, KpUCTAJUITMUECKas PEIIETKa, CIUIaBbl, (pU3HUecKre BEIUUUHBI, €IUHUIBI U3MEPEeHUs,
KOCMHUYECKO€ MPOCTPAHCTBO, IIaHETHI, 3BE3/1b1, CoJIHIIE.

buonorus: Qorocunres, apixanue, Ouocdepa, SKOCUCTEMa, MHUHEpaIbHbIE YAOOpEHUs,
MHUKPO3JIEMEHTBI, MaKPO3JIEMEHThI, IUTATEIbHBIE BEIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHepasbl, TOPHbIE MOPOJbI, IMOJIE3HbIE HCKOIAeMbIe,
TOIUIUBO, BOJIHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUASA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMgyHOCTHBIE PE3yJBTaThl OCBOCHHSI IIPOTPAMMBI OCHOBHOTO OOIIET0 00pa30BaHMsI JOCTHTAIOTCS
B X0Ji¢ 0OyYeHHs] XMMHUU B €AMHCTBE y4eOHOW M BOCIMTATEIHHOU NESTEIHHOCTH B COOTBETCTBHHU C
TPaJMLIMOHHBIMU POCCUMCKMMM COLIMOKYJIBTYPHBIMU U JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSAMHU,
INPUHATBIMM B OOIlECTBE NpaBWJIaMHd M HOPMAaMM I[OBEACHHUS U CHOCOOCTBYIOT IIpolieccam
CaMOIIO3HaHUs, CAMOPA3BUTHSI M COLIMATIM3ALMHU 00yYarOINXCs.

JIMYHOCTHBIE PE3YNbTAaThl OTPAXKAIOT TOTOBHOCTH O0YYAIOIIKUXCSI PYKOBOACTBOBATHCS CUCTEMOM
MO3UTUBHBIX LIEHHOCTHBIX OPUEHTAlMi M PACUIMPEHHUE OIbITa JESTEIBHOCTH Ha €€ OCHOBE, B TOM
quClie B YaCTH:

1) naTpuoTHYECKOro BOCHUTAHMS:

LIECHHOCTHOTO OTHOWIECHUS K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPHYECKOMY M HAyYHOMY
HACJIETUI0, TOHUMaHMsI 3HAUE€HUSI XUMUYECKON HAYKU B JKU3HHM COBPEMEHHOT0O00IIeCTBa, CIIOCOOHOCTH
BIIAJIETh JIOCTOBEPHOW HH(pOpPMAIME O TMepeloBbIX NOCTHKEHUSX U OTKPBITHSIX MHUPOBON H
OTEUECTBEHHONW XHMMHUH, 3aMHTEPECOBAHHOCTHB HAYUHBIX 3HaHUAX 00 yCTpOMCTBE MUpa U OOIIECTBA;

2) rpakIaHCKOro BOCIHHTAHMUSI:

NpENCTaBICHUs] O CONMANBbHBIX HOPMax M IIPaBWIAX MEKIMYHOCTHBIX OTHONIEHHH B
KOJJIGKTUBE, KOMMYHHMKATHBHOH  KOMIIETEHTHOCTH B  OOLIECTBEHHO  IIOJE3HOM,  y4eOHO-
HCCIeN0BaTENIbCKOM, TBOPYECKOM u JPYyrux BHIAX JeATEeIBHOCTH, TOTOBHOCTH K
pa3HOOOPa3HOIl COBMECTHON JEATENbHOCTH IPH BHINOJHEHMH YJ4eOHBIX, MO3HABATENbHBIX 3a/a4,
BBINIOJHEHMH XUMHUYECKHX OKCIIEPUMEHTOB, CO3JaHMM Y4eOHBIX IPOEKTOB, CTPEMJIEHUS K
B3aMMONOHMMAHUIO ¥ B3aUMOIOMOINM B IIpoIecce ATOH yd4eOHOH JeATeIbHOCTH, TOTOBHOCTH
OLICHUBATH CBOE MOBEJCHUE M MOCTYINKHM CBOMX TOBApMILEH C IMO3MIMHM HPABCTBEHHBIX M MPABOBBIX
HOPM C YYETOM OCO3HAHUS TOCIEICTBUI HOCTYITKOB;

3) HEeHHOCTH HAYYHOI0 MO3HAHMS:

MHPOBO33PEHYECKUE TPEJCTABICHUS O BEIIECTBE W XMMHMUYECKON pEaKIMH, COOTBETCTBYIOILIUE
COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKH M COCTABJISIIOIIME OCHOBY U TOHHUMAHHUS CYIIHOCTH
HAy4yHOM KapTUHBI MHpa, MPEACTaBICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TMPUPOJBI,
B3aMMOCBS35X YEJOBEeKa C MPUPOJHON CPENIoi, O PO XUMHH B MO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHBBI, HANpaBICHHbIE HA [OJYYEHHUE HOBBIX 3HAHUI MO XHUMHUHU,
HeoOXomuMble i1  OOBSICHEHHs HAOIIOJaeMbIX TMPOIECCOB U  SIBICHUN, MO3HABATEJIBHOM,
MH(OPMALIMOHHOW M YUTATENbCKOM KYIbTYpbhl, B TOM YHCJIE€ HAaBBIKOB CaMOCTOSTEIbHON pabOThHI C
y4eOHBIMU TEKCTaMH, CIPABOYHON IJUTEPaTypol, [OCTYMHBIMU TEXHUYECKUMHU CpEICTBaMU
MH(OPMALMOHHBIX TEXHOIOTHl;

UHTEpeC K OOy4eHHIO M TMO3HAHWIO, II0003HATEIHHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa3oBaHUI0, TMPOEKTHOW M UCCIIEIOBATEIbCKON MEATENbHOCTH, K OCO3HAaHHOMY BBIOOPY
HaMpPAaBJICHHOCTH U YPOBHS 00Y4EHHUS B AbHEUIIIEM;

4) popmMupoBaHus KyJILTYPhI 310POBbS:

OCO3HAHUE LIEHHOCTU XW3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3[J0POBBIO, YCTAHOBKHU Ha
3I0pOBBbIN 00pa3 *KMU3HM, OCO3HAHHME TOCIEICTBUN U HENPUATUE BPEIHBIX MPUBBIYEK (yMOTpeOIeHus
aJIKOTOJIs, HApKOTHUKOB, KYPEHHs), HEOOXOIUMOCTH COOJIOACHUS TpaBWil OE30MacHOCTH MpHU
oOpalIeHn ¢ XUMHUYECKUMH BEIECTBAMH B OBITY U peasibHOM JKU3HU;
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5) TpynoBoro BocnuTanus:

MHTEpEC K NPAaKTUIECKOMY U3Y4EHHIO Tpodeccuii U Tpyaa pa3InyHOro poja, YBaKEHHE K TPYAY
U pe3ynbTaTaM TPYJOBOH JCATEIBHOCTH, B TOM YMCIIE HA OCHOBE IIPUMEHEHUS NPEAMETHBIX 3HAHUM
10 XMMHHU, OCO3HAHHBIA BBIOOpP MHIUBUAYAJIHHON TPAEKTOPUHU MPOJODKEHUS 00pa3oBaHMs C yYETOM
JUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTM K XUMHUH, OOILIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEM,
YCIIEIIHON TPO(ECCHOHANBHON JEATENFHOCTH W PA3BUTHSA HEOOXOJMMBIX YMEHHH, TOTOBHOCTh
aJlanTHPOBATHCA B IPOECCHOHANBHOM cpere;

6) 3K0/I0rHYECcKOro BOCIIUTAHUS:

9KOJIOTUYECKH I11€JIECO00pa3HOe OTHOIICHHE K MPUPOJEC KaK HCTOYHHMKY >KU3HM Ha 3emiie,
OCHOBE €€ CyIeCTBOBaHHS, NMOHMMaHUE IIEHHOCTH 3JI0pOBOr0 M Oe30macHOro oOpas3a IKWU3HH,
OTBETCTBEHHOE OTHOIIIEHHE K COOCTBEHHOMY (PU3MUECKOMY M TICUXWYECKOMY 370POBbIO, OCO3HAHHUE
LIEHHOCTU COOJNIIO/IEHUsI MpaBuil 0OE€30MacHOTO TMOBEJEHMS MpU paboTe C BEIIECTBaAMH, a TaKke B
CUTYaIIHSIX, YTPOKAIOUIUX 3/I0POBBIO WKU3HU JTIOJIEH;

CIOCOOHOCTH TPUMEHSITh 3HAHUS, TMOJy4aeMble TPU HW3YYCHHUH  XUMUH, JUJIS PEUICHUs
3a7a4, CBA3aHHBIX C OKPYXKAIOUIEH NPHUPOJHOW CpPEOM, IJIsi MOBBIMIEHUS YPOBHS SKOJOTHYECKOU
KYJIbTYpbI, OCO3HAHHUsS TJIOOQJIBHOTO XapakTepa SKOJOTHYECKHX MPOOJIeM M TyTed HX penieHus
MOCPEJCTBOM METOJOB XHMHH, JKOJOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCSI MM B
[T03HABATENbHOM, KOMMYHUKATUBHOM U COLIMAIBHON MTPAKTHKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe  MmeTampeAMETHBIX pPE3yJAbTAaTOB BBIJIENSIOT 3HAUYMMBble A1 (OPMHUPOBAHUS
MHUPOBO33pEHHUs OOlLIeHaYyYHbIE MOHSTHUSA (3aKOH, TEOpHs, MPHUHILMI, TUNOTe3a, (akr, cucrema,
MPOLIECC, AKCHEPUMEHT U JIPyroe.), KOTOpble HCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YeOHBIX
MpeaMeTax U MO3BOJIAIOT Ha OCHOBE 3HAHUN W3 3TUX MPEeIMETOB (OPMHUPOBATH MPEICTABICHHUE O
LEJIOCTHOM HAyyHOW KapTHMHE MHUpa, U YHHUBEpCalbHble y4deOHble NeHCTBUS (NO3HABATENbHBIC,
KOMMYHHMKATHBHBIEC, PEryJIATHBHbIE),  KOTOpbIe o0OecrneunBaloT (GOpMHUpPOBAHME TOTOBHOCTH K
CaMOCTOSITEIbHOMY IJIAHUPOBAHUIO U OCYILIECTBICHUIO YUeOHOU NS TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHUBEPCAJbHbIE y4eOHbIe JelCcTBHS
Ba3oBble Jjornueckue qeicTBUS:

YMEHHS HCIOJIb30BaTh MPUEMBI JJOTUYECKOTO MBIIUICHHS NMPU OCBOCHUM 3HAHHIA: PAaCKpPHIBATh
CMBICTT XUMHYECKUX MOHATUN (BBIAEIATh UX XapaKTepHbIC MPU3HAKH, YCTAHABIIMBATh B3aHMOCBS3b C
OPYTMMU TIOHATHUSMHU), HCIHOJB30BaTh TOHATHS Ui OOBSICHEHUS OTIEIbHBIX (PAKTOB U SIBIICHUH,
BBHIOMpATh OCHOBAaHUS W KPUTEPUU Ul KIacCU(PUKALMU XUMHUYECKUX BEIIECTB M XUMHUYECKHX
peakiuii, ycTaHaBIMBATh MPUYMHHO-CIECICTBEHHBIC CBSI3U MEXKIY OOBEKTAMHU H3Y4YCHHs, CTPOUTH
JIOTUYECKUE pacCyXJeHus (MHAYKTHUBHBIC, JICIYKTHUBHBIC, MO aHAJIOTHH), JIelaTh BBIBOJBI U
3aKIIIOUCHUS;

YMEHHE TMPUMEHSATh B TMpOIECCe MO3HAHUS TOHSATUA (MPEAMETHBIE U MeETalpeIMETHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJIENH, WCIOJIb3YyeMble B XHUMHH, MpeoOpa3oBbIBATH HIUPOKO
MpUMEHSeMble B XHMHUU MOJIENbHbIE TMPEACTABICHUS — XHMHUYECKUH 3HAK (CHMBOJ JJIEMEHTA),
XuMHuueckas Gopmyrna U ypaBHEHHE XHMHUYECKOW peakllud — MPU PEIIeHUH y4eOHO-TI03HABATEIbHBIX
3a/1a4, ¢ y4€TOM STUX MOJEIBHBIX MPEJCTAaBICHUN BBISABIATH U XapaKT€PU30BaTh CYHIECTBEHHbIE
MPU3HAKUA M3YYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XMMHUYECKUX PEaKIIMii, BBISIBIATH OOIIMe
3aKOHOMEPHOCTH, MPUUYMHHO-CIEJACTBEHHBIE CBSI3M M NIPOTHUBOPEYMS B H3yYaeMbIX IIpolieccax H
SIBJICHUSIX.

BasoBrble ncciienoBarejbcKkue AeiiCTBUA.
- YMEHUE UCIIOJIB30BaTh MOCTABICHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA ITO3HAHUS, a TAKKE B
KauecTBE OCHOBBI Uil (DOPMHUPOBAHMUS THIIOTE3bl MO TMPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
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CYXKJICHUH;

- NpHOOpETeHHE OmbITa IO IJIAHUPOBAHUIO, OPraHM3AaLMU M TPOBEACHUIO YYEHUYECKUX
AKCIIEPUMEHTOB, yMEHHE HaOI0JaTh 3a XOJOM IPOIECCa, CaMOCTOSTEIhHO MPOTHO3UPOBATH €ro
pe3ynbTaT, (QOpMYyIHpOBaTh OOOOIMICHWS W BBIBOABI TI0 pe3ylIbTaTaM MPOBEAEHHOTO OIIBITA,
WCCIIe0BaHUs, COCTABIISITH OTUET O MPOJIeTIaHHOM padoTe.

Pa6ora ¢ nundgopmanueii:

- yMEHHUE BBIOMpaTh, aHATM3UPOBATH M WHTEPIPETUPOBATh MH(DOPMALUIO Pa3IHMYHBIX BUJIOB U
dbopM TmpencTaBICHUS, IMOTY9aeMyl0 U3 pa3HbIX HCTOYHUKOB (HAYYHO- TOMYJISIpHAS JIMTEparypa
XUMHUYECKOTO COJIepKaHMs, CIPaBOYHBbIE MOCOOMs, pecypchl MHTepHeTa), KPUTHYECKH OIEHHWBATH
MIPOTUBOPEUYUBYIO M HEJIOCTOBEPHYIO HH(OPMAIIHIO;

- YMEHHE TPHUMEHSATh Pa3JIUYHbIE METOJbI U 3alpOChl MPHU TOHWCKEe U 0TOOpe WHPOpMAIUHA U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOJMMBIX JIJISi BBHIMIOJHEHUSI y4E€OHBIX W MO3HABATEJBHBIX 3a]1a4
OTNPENeNEHHOTO THUIA, MPUOOpETEHHE OIbITa B 00JIACTU WCMOJIB30BaHUS  HMH(OPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUM, OBJIAJICHUE KyJIbTYpOHl aKTUBHOTO HCIOJIB30BAHUS PA3TMUHBIX
MTOMCKOBBIX CHCTEM, CAMOCTOSITEIbHO BEIOMPATh ONTUMANIbHYIO (OpMY MpeACcCTaBiIeHUsT HHGOPMAITIU U
WJUTFOCTPUPOBATh PpeIIaeMble 3aJa4ll HECJIOXHBIMH CXEMaMH, JharpaMMmaMu, APYruMH (opMaMu
rpaguKum uX KOMOWHAIIUSIMH;

- yYMEHHE HCIOoJIb30BaTh M aHAIM3UPOBaTh B Ipolecce Y4eOHON U HCCiIeloBaTeNbCKON
JESTETPHOCTH WH(POPMAIIUIO O BJIHMSHUHU TPOMBIIIJIEHHOCTH, CEIBCKOTO XO3SMCTBA M TPAHCIIOPTa Ha
COCTOSIHUE OKpYXKAIoIIel IpUpoIHOI cpeabl.

KoMMyHMKaTUBHbIE YHUBEpPCAJbHbIE Y4eOHbIe HeiCTBUSA:

- YMEHHE 3a/1aBaTh BOTPOCHI (B X0J1¢ Auayiora u (WJIM) JUCKYCCHH) IO CYIIECTBY OOCYXKIaeMOu
TeMbI, (POPMYIHPOBATH CBOU MPEAJTIOKEHUS OTHOCUTEIHHO BBITIOJHEHUS IPEJI0KEHHOHN 3a1a4uu;

- MpUOOpETEeHHE OMbITa MPE3CHTALUU PEe3yJIbTaTOB BBINOJIHEHUS XUMUYECKOTO 3KCIIEPUMEHTA
(JrabopaTopHOTO OIBITa, JIAOOPATOPHOW PabOTHl MO KCCICIOBAHUIO CBOWMCTB BEIIECTB, Y4€OHOTO
MPOEKTa); 3aUHTEPECOBAHHOCTbH B  COBMECTHOM €O  CBEpPCTHHKAMM  [IO3HABATEIbHOW U
HCCIIEIOBATENIbCKON JIEATEIBHOCTH MPHU PEUICHUH BO3HUKAIOIIUX MpoOJieM HAa OCHOBE y4yéra OO0IIMX
MHTEPECOB U COTJIACOBaHMSI MO3UIMKI (0OCyXJeHHs, OOMEH MHEHHUSIMHU, «MO3TOBBIE LITYPMBI»,
KOOpJUHAIMS COBMECTHBIX JIEHCTBUH, OINpENelIeHUe KPUTEPHEB MO OLIEHKE KauecTBa BBINOJHEHHOMN
paboTHI U ApyTHE).

PeryisiTuBHbIe YHHBepcajibHble y4deOHbIe JeiiCTBHSA:

- yYMEHHE CaMOCTOSTENLHO OMNpEAENsATh LETH NESITeNbHOCTH, IUIAHUPOBAThH, OCYLIECTBISTD,
KOHTPOJHMPOBATh U IPU HEOOXOJAUMOCTH KOPPEKTUPOBATh CBOIO JIEATEIbHOCTh, BHIOMpATh Hanboliee
s deKkTUBHBIE CIOCOOBI pelIeHHs] YUeOHBIX M MO3HABATENbHBIX 3a/1ad, CAMOCTOATEIHHO COCTaBISATh
WIN KOPPEKTHPOBATh MPEJIOKECHHBINH aNrOpuT™M ACUCTBUNA TpPU BBHIMNOJHEHMHM 33JaHUi ¢ y4ETOM
MOJIyuYeHHUsI HOBBIX 3HAHMK 00 u3ydyaeMbIX OOBEKTaX — BEIIECTBAX W pEaKIUsIX, OLIEHUBATh
COOTBETCTBUE IOJIyUEHHOTO PE3yJbTaTa 3asBJICHHOM LI€JM, YMEHHE HMCIIOJIb30BaTh U aHAJIN3UPOBATh
KOHTEKCTBI, MPEeUIaraéMble B yCIIOBUH 3aJaHUM.

INPEIMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB 10 OCBOEHHUIO 00S3aTENBHOIO  COJEpIKaHus,
YCTAaHOBJICHHOTO  JIaHHOW  denepanbHON  pabouelt  mporpaMMoM,  BBIACTSIOT:  OCBOEHHBIE
0Oy4aromMMUCs HaydyHble 3HAaHUS, YMEHUSI U CHOCOOBI JefcTBUH, crennduyeckue s npeaMeTHON
obOmactn «XuUMUS», BHJIBI JAEATEIIBHOCTH IO TOJIYYEHHIO HOBOTO 3HAHMA, €ro WHTEepHpeTalvy,
peoOpa30BaHUIO U IPUMEHEHHIO B PA3IMYHBIX Y4EOHBIX U HOBBIX CUTYaIIHSX.

14



K konmy oOy4enus B 8 kjacce npeIMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJKHBI OTPAXKATh
c(OPMHUPOBAHHOCTh Yy OOYJAIOIIUXCSA YMEHUN:

PacCKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHATUN: aTOM, MOJIEKYyJa, XUMUYECKUNA JIEMEHT,
IIPOCTOE BEILECTBO, CJIOYKHOE BELIECTBO, CMECh (OJHOpPOJIHAs W HEOJHOPOJHAs), BaJEHTHOCTbD,
OTHOCHUTENIbHAsI aTOMHAasi M MOJICKYJIsipHash Macca, KOJIMYECTBO BEIIeCTBa, MOJb, MOJISIpHAs Mmacca,
MaccoBas JIOJIsl XMMHUYECKOTO DJJEMEHTa B COCJAMHEHUH, MOJIAPHBI OO0BEM, OKCHHA, KHUCIOTa,
OCHOBaHHE, COJIb, OJJIEKTPOOTPUILIATENILHOCTh, CTENEHb OKHUCICHMS, XUMHUYECKas peakius,
KIIaCCU(UKAIUS PEAKIMA: PEaKIUU COCAMHCHHUS, PEaKIHW PA3JIOKCHUS, PEaKIUHd 3aMEIICHUs,
peakiuu 0OMEHa, 9K30- W DHJIOTCPMUYCCKHE pPEaKIUU, TEIUIOBOH IPQPEKT peakiuu, sIpo aTroma,
AJIEKTPOHHBIA CJIOM aroma, aroMHas OpOuTallb, paguyc aToMa, XUMHUYECKas CBS3b, IOJIApHAs U
HETIOJISIpHasi KOBaJIEHTHAsi CBS3b, MOHHAs CBS3b, WOH, KAaTHOH, aHWUOH, PAcTBOP, MaccoBas O
BellecTBa (MPOICHTHAs! KOHIIEHTPAIIUs) B paCTBOPE;

- WUIIOCTPUPOBATH B3aUMOCBSI3h OCHOBHBIX XMMHUYECKUX MOHATHH W MPUMEHATH ST MOHATUS
MIPU OTIMCAHUM BEIECTB U WX MPEBPAICHU;

- HCTOJB30BaTh XMMHMUYECKYIO CHUMBOJIMKY JUIsI COCTaBJICHUS (POPMYJI BEIIECTB M YpaBHEHHI
XUMUYECKUX PEAKIUH;

- OMPEENTh BaJEHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIMHEHUSIX, CTENEHb OKUCICHUS
JJIEMEHTOB B OWHAPHBIX COCAMHCHUSX, MPHUHAMICKHOCTh BEIMIECTBK OMPEACTEHHOMY KIaCCy
COeMHEHUH 10 (opMyinaM, BUJ XUMHUYECKOW CBs3M (KOBAJICHTHAs W WOHHAsA) B HEOPTaHUYECKHUX
COCTMHCHUSX;

- packpsiBath cMmbica [lepuoandeckoro 3akona J[.M. MenneneeBa: 1eMOHCTPUPOBATHIIOHUMAHUE
MIEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHMUYECKHX 3JIEMEHTOB OT UX NosiokeHus B [lepuonnueckoi
CUCTEME, 3aKOHOB COXPAaHEHUsI MacChl BEILECTB, IMOCTOSHCTBA COCTaBa, ATOMHOMOJIEKYJISIPHOTO
y4eHus, 3aKoHa ABOTrajpo;

- ONHUCHIBATh U XapakTepu3oBaTh TaOnuuHyto (popmy Ileproamueckoil CUCTEMbl XUMUYECKUX
AIIEMEHTOB: PAa3IUyaTh MOHATHUS «TJIaBHas noarpynna (A-rpymnmna)» u
«mmo6oyvnas noarpynna (b-rpymnmna)y, Manbie U 00JBITHE TIEPHOIBI, COOTHOCHTH 0003HAYEHUS, KOTOPhIE
umerorcs B Tabmuue «llepumonmyeckas cuctema xumuueckux snemeHtoB .M. MenpaeneeBa» c
YHCIIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB W 3apsn sjapa,
oOl1ee YnciIo IEKTPOHOB U PACIIPEICTICHHE UX 10 3JIEKTPOHHBIM CIIOSIM);

- KJacCU(PUIMPOBATh XMMHUYECKHE OJEMEHThl, HEOPraHMYeCKHWEe BEIeCTBA, XUMHYECKHE
peakiuu (IO YMCIY M COCTaBY Y4YacTBYIOIIMX B PEaKIHUU BEIIECTB,IO TEIIOBOMY 3D PeKTy);

- XapaxkTepu3oBaTh (OMHUCHIBATh) OOIIME XMMHMUYECKUE CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPXK/1asi OIKMCAHUE IMPUMEpPAaMU MOJIEKYISPHBIX YPaBHEHUN COOTBETCTBYIOIIMX XHUMHUYECKHUX
peaxkuui;

- IPOTHO3UPOBATh CBOWCTBA BEUIECTB B 3aBUCUMOCTH OT HMX Kauye€CTBEHHOIO COCTaBa,
BO3MOKHOCTH IIPOTEKAHUSI XMMUYECKUX MPEBPALEHUN B Pa3IUYHbIX YCIOBUSAX;

- BBIYUCIISITH OTHOCUTENBHYIO MOJIEKYJISPHYIO U MOJISIPHYIO MacChl BEILIECTB, MaCCOBYIO JIOJIIO
XMUMHYECKOTO AJIeMEHTa 1Mo (GopMysie COeIMHEHUs, MACCOBYIO JIOJIIO BEIIECTBA B pacTBOPE, MPOBOAUTH
pacy€Thl 10 YpaBHEHHIO XUMHUECKOM peaKIuu;

- IPUMEHSTh OCHOBHBIE OIIEPALUU MBICIUTEIBHOMN JESTEIbHOCTH — aHAJIN3 U CUHTE3,CPAaBHEHUE,
o0o01eHue, cucTeMaTU3alnio, KIacCU(PUKALINIO, BBISIBICHUE IPUYMHHO- CIIEICTBEHHBIX CBA3€H — JUIs
U3Y4YEHHs CBOMCTB BEIIECTB U XMMUYECKHX DPEAKIUI, €CTECTBEHHO-HAy4YHbIE METOJbI MO3HAHUS —
Ha0Jr0/IeHNe, H3MEPEHNE, MOICTTMPOBAHUE, SKCIIEPUMEHT (peatbHbIi U MBICICHHBIH);

- cleloBaTh MpaBHJIaM IOJIb30BAaHUS XUMHUUECKOM MOCyn0il M 1abopaTopHBIM 000PYAOBaHUEM,
a TaKkKe IMpaBWiIaM oOOpalleHuss C BEIIeCTBAMM B  COOTBETCTBHM C HMHCTPYKLHSIMH I10
BBITIOJTHEHUIO JIAOOPATOPHBIX XWMHUYECKHUX OMNBITOB IO MOJYYEHHIO M COOMPAaHHIO Ta3000pa3HbIX
BelIeCTB (BOJOPOJAa M KHUCIOpOJa), MPUTOTOBIEHUIO PAacTBOPOB C ONpEAEIEHHON MaccOBOW JoJei
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PacTBOPEHHOTO BEILECTBA, [NIAHUPOBATH UIIPOBOAUTH XUMUYECKUE IKCIIEPUMEHTHI 110 pacliO3HaBAaHUIO
pPacTBOPOB IIENOYEH M KHUCIOT C MOMOUIbIO WHAWKATOPOB (JIaKMYC, (eHOs(TanenH, METHIOPAHK H

JpYTHeE).

K koHmy oOy4yenus B 9 kJiacce npeIMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPAXKaTh
Cc(OPMHUPOBAHHOCTD Y O0YJAIOIINXCS YMEHUN:

- PACKpBIBaTh CMBICI OCHOBHBIX XMMUYECKUX IMOHATHI: XUMHUYECKHUI 3JIEMEHT, aTOM, MOJIEKYJIa,
HOH, KAaTHOH, aHWOH, IIpOCTOE BEILECTBO, CJI0KHOE BEILIECTBO, BAJICHTHOCTb,
ANEKTPOOTPULATENBHOCTD, CTEIIEHb OKUCIICHHs, XUMHUYECKasl peaklysi, XMMUYECKasl CBSA3b, TEIJIOBOU
3pQPeKT peakuuu, MOJb, MOJSAPHBIA OO0BEM, paAcTBOP, ANEKTPOIHTHL,  HEIJIEKTPOJHTHI,
AIIEKTPOJIUTUYECKAs AUCCOLMALINS, peaKLIMi HOHHOTO 0OOMEeHa, KaTaJln3aTrop, XMMHYECKOe paBHOBECHE,
oOpaTuMble UM HEOOpaTUMble pEaKUWH, OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIE PEAKLIUU, OKUCIUTENb,
BOCCTaHOBUTEJIb, OKHCIIEHHE U BOCCTAHOBJICHHE, aJUIOTPOIHUs, aM(pOTEpHOCTb, XUMHUYECKasi CBS3b
(KoBajieHTHasi, MOHHAs, METAINIMYECKasi), KpUCTaJUIMUecKasl pelérka, KOppo3us METalloB, CIUIABBI,
CKOPOCTh XUMHUYECKOW peaklmu, MpeaesnbHo nonycruMas konuentpanus [1/IK Bemecrsa;

- WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX MOHATUNH M MPUMEHSTHh 3TH MOHATUS
IIPH OINMCAaHUM BEIIECTB U UX IIPEBPALCHHUIA;

- HCIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JJIsl COCTaBJI€HHsSI (OPMYN BELIECTB M YpaBHEHUU
XUMUYECKUX PEAKIUH;

- ONpENeNATh BAJEHTHOCTh M CTENEHb  OKHUCIEHWS  XUMHYECKMX  DJIEMEHTOB B
COEIMHEHUAX Pa3JIMYHOIO COCTaBa, MPUHAIECKHOCTh BEIIECTB K ONPEACIEHHOMYKIIACCY COCTMHEHUN
o ¢opmynaM, BUJ XMMHUYECKON CBSI3M (KOBaJICHTHAs, MOHHAs, METANIN4YeCKas) B HEOPraHUYECKUX
COEJMHEHUAX, 3aps] MOHAa M0 XUMHMUYECKOW (opmyiie, XapakTep cpelsl B BOJHBIX pPacTBOpax
HEOPraHMYECKUX COCIVUHEHHUN, TUIl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIECTBA;

- packpsiBaTh cMbica Ilepuonnueckoro 3akona J[.MI. MenpaeneeBa u JE€MOHCTPUPOBATH €ro
IIOHMMaHHUe: OIHUCBIBaTh M XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuonmueckoil cucreMsl
XMUMUYECKUX 3JIEMEHTOB: pa3luyaTh IOHATUS «TJlaBHas noarpynma (A-rpynma)» M «1o0ouHas
noarpynna (b-rpynma)», Mansle ¥ OoJblIME IEPUOABI, COOTHOCUTh OOO3HAYEHHUs, KOTOpBIE
UMEITCS B HNEpUOJUYECKOM TabiMile, C YHUCIOBBIMHU XapaKTEPUCTUKAMHU CTPOEHHUS AaTOMOB
XUMUYECKHUX IEMEHTOB (cOCTaB M 3apsj sapa, o0llee YUCIO 3JIEKTPOHOB M PaCHpeleseHHe UX 110
JIEKTPOHHBIM CJIOSIM), OOBSCHSTH OOIIME 3aKOHOMEPHOCTH B W3MEHEHHMU CBOWCTB 3JIEMEHTOB M HX
COCIMHEHUIB MpeeiaX MabIX IEPUOJIOB U INIaBHBIX MOATPYIII ¢ YYETOM CTPOEHUS UX ATOMOB;

- KJ1accu(uuupoBaTh XMMHYECKHE JJIEMEHTHI, HEOPraHUYECKUe BEIIECTBA,
XMMUYECKHE peakuuu (M0 YMCIy M COCTaBy Y4YacTBYIOIIMX B PpEaKLUH BEIIECTB,I0 TEINIOBOMY
3pQexTy, N0 H3MEHEHHIO CTeleHell OKHCICHHUS XUMMUYECKMX 3JIEMEHTOB); XapaKTepHU30BaTh
(onuchiBaTh) oOmIME W crHeUU(pUUECKHE XUMHMUYECKHE CBONCTBA MPOCTBIX M CIIOKHBIX BEIIECTB,
MOATBEPXKAs OINHUCAHUE IPUMEpPAMU MOJIEKYJSIPHBIX M HOHHBIX YPAaBHEHHH COOTBETCTBYIOIIMX
XMUMHUYECKUX PEAKLUH;

- COCTaBIIATH YPABHEHMS DIIEKTPOJMTUYECKON TUCCOLUALMU KUCIIOT, LIEI0YEH W COJIEH, ITOJIHbIE
U COKpaIlI€HHbIE YpaBHEHMs pPEaKUUi HOHHOTO OOMEHa, YpaBHEHHUS pEaKIMi, MOATBEP’KAAIOLINX
CYLIECTBOBaHME FEHETUUECKOM CBS3U MEXK]y BEIIECTBAMU Pa3IMYHBIX KJIACCOB;

- packpelBaTb CYIIHOCTb OKHCIIMTEIBHO-BOCCTAHOBUTENIBHBIX PEAKLUN  IOCPENCTBOM
COCTaBJIEHUS 3JIEKTPOHHOTO OajlaHCca ITUX PeaKIIHii;

- IIPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT UX CTPOCHUS, BO3MOKHOCTUIIPOTEKAHUS
XMMHMUYECKUX MPEBPAILECHUN B PA3IMUHBIX YCIOBUSIX;

- BBIYHCIATH OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAacChl BELIECTB, MACCOBYIO JOJIIO
XMMHUYECKOT0 3JIEMEHTA 10 (GOopMyJie COEIMHEHUS, MACCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOANUTH
pacuéTel 110 YpaBHEHUIO XUMUYECKOH peakLnu;
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- cOOMI0AaTh MPaBUJIa MOJIb30BAHUS XUMUUECKOH MOCYI0H 1 1TabOpaTOPHBIM 000pYAOBaHUEM, a
TaKke TMpaBWia OOpalleHHss C BEIECTBAMU B COOTBETCTBHHMC MHCTPYKIHUSMH MO BBIOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OTBITOB IO TOJTYYEHUIOU COOMPAHHIO ra3000pa3HbIX BEIIECTB (aMMHUaKa
U YIIJIEKHUCIIOTO Ta3a);

- IPOBOAMTH pPEaKIUM, IOJITBEP)KIAIOUINE KAYECTBEHHBIH COCTaB pa3JIMYHBIX BELIECTB:
pacro3HaBaTh OIBITHBIM MYyTEM XJIOPUA-, OPOMUI-, HOIUI-, KapOoHaT-, pocdart-, CUIMKar-, cyabdar-,
THJIPOKCUI-UOHBI, KATHOHBl aMMOHHUSI M MOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUUECKUX BEIECTB;

- IPUMEHSTh OCHOBHBIE OIIEPALlU MBICIUTENBHOMN JESITENbHOCTH — aHAJIN3 U CUHTE3,CpaBHEHUE,
00001IeHne, CHCTEMAaTU3alUIO, BBISIBIICHHE IPUYUHHO-CIICICTBEHHBIX CBA3CH — JJISl U3yYCHUS CBOHCTB
BELIECTB M XUMHUYECKHX pEaKIMH, €CTeCTBEHHO-HayyHble METO/bl TO3HAHUA — HaOII0ACHUE,
M3MepeHue, MOJeNIMPOBaHNE, IKCIIEPUMEHT(PeaIbHbI U MBICICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHMUE

8 KJIACC
HammenoBanue
Ne KommugectBo OcHOBHbBIE BUIBI I€ITENLHOCTH
pa3zienoB U TEM Conepxkanue 00ydeHust
4acoB 00y4aroIuxcs
y4eOHOTO npeaMeTa
Il
/
II

Paznen 1. [lepBoHavaibHbIe XMMUYECKHE MTOHSITHUS

11

XUMHS — BaXKHAA
o0OiacTe
€CTECTBO3HAHUA U

MPAaKTUYECKOU
NesITeNbHOCTH
YenoBeKa

5

[Ipenmer xumuu. Poss XuMuu B )KU3HU
4YeJI0BeKa. XUMUS B CHCTEME HaYK.
Tena u BemecTBa. PU3NUECKUE CBOMCTBA

BEIIIECTB. ATperaTHOE COCTOSIHHE BEIIECTB.
ITonsatre 0 MeTOAaX MO3HAHUAB XUMHUHU.
YucThle BElECTBA H CMECH.

CriocoOblI pa3aesieHus CMECEi.

Xumuueckuii IKcnepumenm:
Jemoncmpayuu.:

3HaKOMCTBO C XUMHUYECKOM NIOCYOM,

C TIpaBUJIaMH pabOTHI B 1ab0OpaTOpuu U

nprueMaMu 00paIleH s ¢ 1JabopaTOPHbIM
00opynoBaHuEM.

duznyecKkue cBONCTBA 00pa3IloB
HEOPraHMYECKUX BEIECTB — METAJJIOB

PackpbIBaTh CMBICT H3y4aeMbIX TOHATHH.

PackpriBaTh poJib XUMUHU B IPUPOJIE U

’KU3HU YeJI0BeKa, €€ CBS3b C APYrUMU
HayKaMH.
Pa3znuyarh ynCThIE BEIIECTBA U CMECH;

OJHOPOJHBIC 1 HCOJHOPOAHBIC CMCCH.
Pazanugars (1)I/ISI/I‘I€CKI/IC U XUMHYCCKUC

SABJICHUSA.

CJ'ICI[OBaTB aJiropurMam McCII0JIb30BaHUsA
OKCIICPUMCHTAJIbHBIX METOAOB —
Ha6J'IIOI[eHI/I$I H SKCIICPHUMCHTA.

HaGmronaTh 1 OnMChIBaTh OOBEKTHI TIPH
MIPOBEACHUH JIEMOHCTpAlui U
71a060PATOPHBIX OTBITOB MO U3YUEHUIO
(bu3nYECKUX CBOICTB BEIIECTB, CIIOCOOOB
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Y HEMETAJUIOB.
CriocoObI pasnienieHus cMmeceit

(¢punpTpOBaHKE, BHITAPUBAHUE,

TUCTUILISIINS, XpOMaToTpagus).

pasneneHus cMecel BemecTs. 1IpoBoauTs
XUMHUYECKUHN SKCIIEPUMEHTIIPU PA3ACICHUN
cMmeceil (Ha mpuMepe OYUCTKU OBApEHHOU
COJIM) B X0OJI€
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Jlabopamopnvie onvimoel: 3ydenue u
omnucanne (PU3HIECKUXCBOMCTB
00pa3IoB HEOPraHUYECKUXBEIECTB.
N3yuenune cnoco0oB pazaeneHus cMecer(c
MOMOIIIbIO MAarHUTA).

Ipakxmuueckue pabomoi:

Ne 1. TlpaBuna paboTs! B 1abOpaToOpuu 1
npu€MbI 0OpaleHus ¢ 1aOOPaTOPHBIM
000pyTOBaHHUEM.

Ne 2. Paznienenne cmeceit (Ha mpumepe
OYHCTKH TTOBAPEHHOM COJIH)

NPaKTUYEeCKOi paboTsl Ne 2.

CrnenoBatp IpaBuiaM NOJIb30BaHUS
XUMHAYECKON TIOCYI0U 1 TaO0PaTOPHBIM
000pyTI0BaHKEM, a TAKXKE IMPaBHIIaM
o0pallleHHs ¢ XMMUYECKUMHU BELIECTBaMUB
COOTBETCTBUHU C MHCTPYKIUEN

IIPU BBITIOJTHEHUH IIPAKTUYECKOMN

pabotsr Ne 1.

BricTpanBath pa3BEpHYThIE MUCbMEHHBIEN
YCTHBIE OTBETHI C ONIOPOU

Ha nHpOpMaIUIO U3 y4eOHHNKA U
CIIPaBOYHBIX MaT€pPHAJIOB, TPAMOTHO
WCIIOJIb30BATh U3YYECHHBIN MOHATUHHBIN

anmapar Kypca XuMuu

1.2.

BemectBa u
XAMHYECKUE
peakiuu

ATOMBI U MOJIEKYJIbI. X UMUYECKHUE
3nemMeHThl. CUMBOJIbI XUMUYECKUX
3nemMeHTOB. [IpocThie u ciioxkHbIE
BELECTBA. ATOMHO-MOJIEKYJISIPHOE
YUEHHE.

Xumuueckas popmyna. BageHTHocTh
ATOMOB XMMHUYECKHX 3JIEMEHTOB.
3aKOH MOCTOSHCTBA COCTaBa BEILIECTB.
OTHOcuTENbHAs aTOMHAs Macca.
OTHOCUTENBbHAs MOJIEKYJISIpHAs Macca.
MaccoBast 1011 XMMUYECKOTO 3JIEMEHTAB
COCIMHEHUH.

OnpenensTh MPU3HAKK XUMUYCCKHX
pEaKInid, YCIIOBUS MX MPOTEKAHUSI.
OOBACHATH CYIIHOCTHh (PU3UUECKHUX U
XUMUYECKHX SIBIICHUH C TOUKH 3PCHUS
ATOMHO-MOJIEKYJISIPHOTO YUCHUSI.
KrnaccugunupoBaTh XMkMU4ECKUE

peakiuu (10 YUCITy U COCTaBY
pearupyrmux U 00pa3yrImuxcs

BEILIECTB).

CocraBasaTh GopMyNbl OMHAPHBIX BEIIECTB
10 BaJICHTHOCTH U OTIPEAETATHBAJICHTHOCTh
o (popmynam BeUIECTB.
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Kosmmuectso Bemecrsa. Mosb. Monsipaas
Macca. B3auMocBsI3p KOJTMYECTBA, MACChl U
YHUCia CTPYKTYPHBIX €IMHUII BEIIECTBA.
Pacuétel o GopmyrraMm XUMHYECKHAX
COCIMHECHU.

Ou3nveckue M XUMUYECKUE SIBJICHHUSI.
XuMHYecKasi peakius U e€ MPU3HAKH.
3aK0H COXPAHEHHS MacChl BEIIECTB.
XYWMHUYECKUE YPABHEHHS.
Knaccudukanust XaMUIecKuX peakimii
(coenuHeHMs, Pa3OKECHUS, 3aMEIIICHMUSI,
oOmeHa).

Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

dusndeckue CBOMCTBa 00pa3IoB
HEOPraHMYECKUX BEUIECTB — METAJIOB U
HEMETAJIJIOB.

O6paSI_IBI BEIIECTB KOJIMYECTBOM 1 MOJIb.
duzndeckue SBIICHUS (HJ'IaBJ'IeHI/Ie BOCKa,

TasHHE JIbJIa, pACTUPAHUE caxapa
B CTYIIKE, KHTICHUE W KOH/ICHCAIIUS
BO/IbI).

Xumudeckue siBlicHus! (TOpeHUE CBEYH,
NPOKaJIMBaHUE METHON MPOBOJIOKH,
B3aMMOJICHCTBHE COJIbI HITU MeJia

C COJITHOM KUCJIOTOH).

Habmtoenne npu3HakoB MpoOTEKaHUs

PaccraBnsats ko3 duumeHTs!

B YPaBHEHUSX XUMHUYCCKUX PEAKITUH.
HabmronaTh 1 onuceiBaTh 00BEKTHI U
MPOBEJICHUU JEMOHCTPALUIA 1
71a00paTOPHBIX OIBITOB.

[IpoBOoANTH BRIUKCIIEHUS TIO OpMYyIIaM
XUMHUYECKHUX COCIMHEHUH U yPaBHEHUSIM
XUMHYECKHX PEaKIIUil.

[IpuMeHATh €CTeCTBEHHO- HAYYHbBIC
METO/IbI TIO3HAHMS (B TOM YHCIIE
HaOJI0ICHHE, MOJISTTUPOBAHHUE,
AKCIIEPUMEHT U OCHOBHBIEC OTIepaIlin
MBICTUTEIIBHON JeATEIHhHOCTH
(cpaBHEeHUE, KIacCUpUKAIIHA)
BricTpanBath pa3BEpHYThIE MUCbMEHHBIEH
YCTHBIE OTBETHI C OMOPOit

Ha nHpOpMaIUIO U3 y4eOHHNKA U
CIIPaBOYHBIX MaTE€pPHAJIOB, TPAMOTHO
KCII0JIb30BATh U3yYEHHbIN MOHATUHHBIN
anmnapar Kypca XuMuu
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XUMUYECKUX peaKIuil (pas3iokeHue
caxapa, B3aUMOJICHCTBUE CEPHOI
KUCIJIOTHI C XJIOPUJOM Oapwsi, TIOTydeHHEN
paznoxxenue rugpokcuga meau (1I) npu
HarpeBaHWH, B3aNMOACHCTBHE

xene3a ¢ pactBopoM cosiu menu (I1).
OnpIThI, WUTFOCTPUPYIOLTNE 3aKOH
COXpaHEeHHS MacCCHI.

Jlabopamopnvie onvimul.

Co3nanne Moaenen MOJIEKyI
(1Iapocrep;KHEBBIX).

Onucanue pU3NIECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB —
METaJIJIOB U HEMETAILJIOB.

Hab6monenune ¢puzndeckux (IiaBieHue
BOCKa, TastHHUE JIb/1a) U XUMHUYECKHUX
(ropeHue cBeuu, MpOKaIUBaHUE MEIHOMN
MIPOBOJIOKH) SIBJICHUIA.

Habmtonenue u onucanue npu3HakoB
MPOTEKAHUS XUMHUYECKUX PEaKuil
Pa3HbIX TUIIOB.

Buviuucnenus:

OTHOCHUTEIILHON MOJIEKYJISIPHON MacChl

BCIICCTB, MOJ'ISIpHOﬁ MacCChbl, MaCChl BCIICCTB,

MaCChl 1 KOJIMYCCTBA BeIHeCTBa;MaCCOBOﬁ
J0JIN XUMHYCCKOTO 3JICMCHTA

1o ¢popmyIe COeMHEHUS;
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KOJIM4YECTBA, MaCChl BEIICCTBA

10 U3BECTHOMY KOJINYECTBY, MACCe
peareHTOB WX IIPOTYKTOB PEAKLIUH

10 YPABHEHUSAM XUMHUYECKUX PEAKLIUN:

Hroro mo paznery 2
0

Paznen 2. Baxkneiimme NpeacTaBUTEC/IM HECOPraHU4eCKUX BEUIECTB
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2.1

Bosnyx. Kucnopoa.
[TonsTue

00
OKCHuIax

Bo3snyx — cmech razos. Coctas Bo3ayxa.
Kucnopon — 3neMeHT 1 IpoCcTOE BELIECTBO.
Haxoxnenue kucnopoa

B IIpHpoie, PU3NUYCCKUE ¥ XUMUICCKHE
cBolicTBa (peakuuu ropenusi). OKCUIbIL.
[Ipumenenue kucnoponaa. CriocoObl
MOJIy4EHUS KUCIIOpO/a B 1abOpaTOpuu U
npoMbIuIeHHOCTU. Kpyrosopot
Kucaoposa B npupoje. O30H — aoTponHas
Moaudukanus kuciopoaa. TennoBoil addexr
XHUMHYECKON PeaKIIHH, TS PMOXHMHICCKUC
ypaBHEHHS, IK30-

Y SHIOTEPMHUYECKHE peaKknu. TOoTINBO:
yTOJIb U METaH. 3arpsi3HEHUE BO3AyXa,
YCWJICHHE MTApHUKOBOTO Y deKTa,
paspylieHre 030HOBOTO CIIOSI.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KauectBeHHOE ompeiesieHne coepxaHus
KHCJIOpO/ia B BO3/yXe

[Tonyuenue, cobupanue, pacrno3HaBaHue

Hcnoap30BaTh XMMUYECKYIO CHMBOJIUKY 4TS
coctaBiieHUsT (POPMYJ BEIIECTB,
MOJICKYJISIPHBIX YPaBHEHUN XUMHUYECKHX
peaKkuui ¢ y4aCTUEM KUCIOpOAa.
XapaxkTtepu3oBaTh (OIMCHIBATH) COCTaB
BO3/yXa, QU3NUECKUE U XUMUIECKHE
CBOIICTBA KUCIIOPO/IA, CTTIOCOOBI €T0
MOJTy4YEHUs], TPUMEHEHHE U 3HAUCHHE B
NPUPOJIC U )KU3HU YeJIOBEKa.

CpaBHHBATh peaKIUK TOPSHUS U
MEIJICHHOTO OKUCIICHUSI.

OOBSACHATh  CYIIHOCTH  DKOJOTHYECKUX
npoOyieM, CBSI3aHHBIX C 3arps3HEHUEM
BO3/lyXa.

CrnenoBath npaBuiamM 0€30TacHOM pabOTHI
B J1a00paTOpU IPU UCIIOJIb30BAHUN
XUMHYECKOH ToCyIbl HOOOPYIOBaHUs, a
TaK)Ke IpaBuiiaM 0OpalleHus C TOPIOYNMHU
BELIECTBAMHU.

HJ'IaHI/IpOBaTB N OCYILICCTBJIATH HA
IMMPAKTHUKEC XUMHUYCCKUEC SKCIICPUMCHTHI,
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Y U3Y4ECHHE CBOMCTB KHCIOPOJA.
HaGnronenue B3auMo1eficTBHSI BEIIECTBC
KHUCIIOPOJIOM U yCIIOBUS

BO3HUKHOBCHUS U MTPEKPAIICHUS TOPEHUS
(moxapa).

Jlabopamopmuwiii onvim:

O3HakoMiieHue ¢ 00pa3amMu OKCHIOB U
OIHMCAHUE UX CBOMCTB.

Ilpakmuueckas paboma:

Ne 3. Tonmyuenune u codnpanme
KHCIIOPO/1a, U3yUYEHHUE €0 CBOMCTB.
Buiuucnenus:

MOJIEKYJIIPHON MacChl KUCTIOpOJa U
030HA HAa OCHOBAHUU aTOMHOM MaccChl
XMUMHYECKOTO AJIEMEHTA;

KOJIMYECTBA, MACChI BEILIECTBA

[0 YpaBHEHUSIM XUMHUYECKUX PeaKIuil

IIPOBOJUTH HAOJIIOIEHUS, IENIaTh BHIBOBIIIO
pe3yabpTaTam 3KCIepuMEeHTa

IIPU IPOBEICHUH Ja0OPATOPHBIX ONIBITOBU
IIPAKTUYECKON pabOThI.

BbruncnsTh KOJIMYECTBO BEIECTBA,

00bEM raza rno Gpopmymnam.

YyacTBOBaTh B COBMECTHOM pabOTEB
rpymnre.

BricTpanBath pa3BEpHYTbIE MUCbMEHHBIEH
YCTHBIE OTBETHI C ONIOPOU

Ha nHGOpMaIUIO U3 yueOHUKa U
CIIPaBOYHBIX MaT€pPHAJIOB, TPAMOTHO
WCIIOJIb30BATh U3YYECHHBIN MOHATUHHBIN
amnmapar Kypca XuMHUH

2.2

Boaopon. Ilonsitueo
KHCJIOTaX U COJISIX

Bognopon — anemenT u npoctoe
BeniecTBo. Haxoxxaenue Bogopoaa

B IIpUpoJie, PU3HUECKHE U XUMHUECKHUE
CBOICTBA, IPUMEHEHHE, CLIOCOOBI
nostydenus. Kucinorel u conn.
MonsipHblii 006EM razos. Pacuérsino
XMMHYECKUM YPAaBHEHHUSM.
Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

[Tonyyenue, cobupanue u

PackpbIBaTh CMBICIT H3y9aeMbIX MOHITHI U
NPUMEHSTh OTH MTOHATHUS TIPU ONTUCAHUT
CBOWCTB BEIIIECTB M UX IPEBPAIICHUN.
Xapaktepru3oBaTh (OIMHUCHIBATH)
(du3nUecKre U XUMUYECKUE CBONCTBA
BOJIOPO/1a, CIIOCOOBI €r0 MOJTY4EHus,
pUMEHEHHE.

Cobupatb npubop A1 NOTYIEHUS
BOJIOpO/Ia.

Hcnoap30BaTh XUMHUECKYIO CUMBOJIMKY
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pacro3HaBaHue BOJIOPO/Ia.
B3aunmoeiicTBre BOJOPO/Ia C OKCHIOM
menu (I1).

Jlabopamopmuwiii onvim:

B3anmoaencTBie KUCIOT C METAJUIAMMU.
Ilpakmuueckas paboma:.

Ne 4. Tlonyuenne u cobupanue BOI0po/a,
M3y4YEHHE €TI0 CBOWCTB.

Buviuucnenus:

00bEMa, KOJTMYECTBA BEIIECTBA Ia3arno

€ro U3BECTHOMY KOJINYECTBY BEIIECTBA
WM 00bEMY;

00BEMOB Ta30B 10 YPaBHEHHUIO PEAKIIUN HA
OCHOBE 3aKOHA 0ObEMHBIX OTHOIIICHUNTA30B

JUTSL COCTaBJICHUS (DOPMYIT BEIIECTB,
MOJICKYJISIPHBIX YPaBHEHUH XUMHUYECKHX
peaKkuuii ¢ ydaCTUEM BOJOPOIA.

BBIMHCISATE MOJISIPHYIO MacCy BEIIECTB;
KOJIMYECTBO BEIECTBA, 00hEM ra3a, Maccy
BEIIECTRBA,;

[TpoBOIUTE PaCUETHI IO YPABHCHHSIM
XUMHUYECKUX PEAKIUI: KOJMYECTBA, 00bEMa,
MacChI BEIIECTBA 110 U3BECTHOMYKOJIMYCCTRY,
00BEMY, Macce peareHTOB WM MPOTyKTOB
peaKIum.

CrnenoBath npaBuiamM 0€30TacHOM pabOTHI

B JJaOOpaTOPUHU TIPU MCIIOTH30BAHUHT
XUMHYECKOH ToCyIbl HOOOPYIOBaHUs, a
TaK)Ke IpaBuiiaM OOpallleHusl ¢ TOPIOYUMHU
BEIIIECTBAMU B OBITY.

[1nanupoBaTh U OCYIIECTBIATH Ha

MPAKTUKE XUMUYECKHE SKCIIEPUMEHTHI,
MIPOBOJUTH HAOIIOICHUS, IEJIaTh BHIBOBIIIO
pe3yapTaTaM dKCIIepUMEHTA.

Y4acTBOBaTh B COBMECTHOM paboTe
B TpyIIIe

2.3

Bopna. PactBopsl.
Iloustue
00 OCHOBaHMAX

dusnueckue cBOMCTBA BOJbI. Boja kak
pacTBOpUTENIb. XUMHUECKHUE CBOMCTBA
BOJIBI.

OcHoBaHus.

PackpbIBaTh CMBICIT U3y4aeMbIX MOHATHH U
OPUMEHSTH 3TH MOHATHUS NPH OTIMCAHUU
CBOMCTB BEIIECTB U UX IIPEBPALLICHUM.
XapakTepu3oBaTh GU3NUECKUE U
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PactBopsl. Poiib pacTBOpOB B ipupoe UB
JKN3HU YesoBeka. KpyroBopoT Boibl
B IIpUpO/I€. 3arpsi3HEHUE NIPUPOIHBIX BOJ.
OxpaHa 1 04HCTKA IPUPOIHBIX BOJ.

HaCBIIIICHHLIe 1 HCHACBIIICHHBIC PAaCTBOPHI.

PacTtBopuMOCTh BeniecTs

B Bojie. MaccoBast 10715 BEIIIECTBAB
pacTtBope.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

PacTBOpeHHe BEMECTB ¢ pa3auyHON
PacTBOPUMOCTHIO.

B3anMonelicTBie BOJBI C METAJNIAaMUA
(HATpHEM U KaJbIIueM).

UccnenoBanue pacTBOPOB KUCIIOT U
IEJI0Y€EH C MOMOIIBIO HHANKATOPOB.
Jlabopamopnvie onvimul UccnenoBanmue
0COOEHHOCTEH PaCTBOPEHHMS BEIIECTB C
pa3IMYHON PaCTBOPUMOCTHIO.
[IpuroToBneHre pacTBOPOB

C onpeIeIEHHON MacCOBOM 10J1eH
PacTBOPEHHOTO BEIIECTBA.

Ipakxmuueckas paboma
Ne 5. TIpuroTtoBrienue pacTBOpPOB

C OIpeIeIEHHON MacCOBOM J10JIEN
PacTBOPEHHOTO BEIIECTBA.

XUMHUYECKHE CBOMCTBA BO/IbI, €€ POJIb KaK
PacTBOPUTEIIS B MPUPOIHBIX MPOIIECCax.

CocTaBisaTh ypaBHEHMSI XUMUYECKUX PEAKIIHMA

C y4acTUEM BO/IbL.
OOBACHATH CYIIIHOCTh SKOJOTUUECKUX
npo0JeM, CBA3aHHBIX C 3arpsi3HEHUEM
TIPUPOHBIX BOJI, CTOCOOBI OYUCTKH BOJBIOT
IIpUMecei, MepsI 10 OXPAHE BOJ

OT 3arpsi3HEHMSL.

[TraHUpOBaTH M OCYIIECTBISITHHA
MIPAKTUKE XUMHUYECKUE

OKCTIEPUMEHTBI, IPOBOJAUTH HAOIIOICHHUS,
JIeTIaTh BBIBOJIBI IO PE3yJIbTaTaM
HKCIEPUMEHTA IIPU MTPOBEICHUHN
71a00PATOPHBIX OTBITOB U MPAKTUYECKOM
paboTHI.

CrnenoBath npaBuiamM 0€30TacHOM pabOTHI
B J1a00paTOpUu IPU UCIIOJIB30BAHUN
XUMHYECKOH TOCy bl HOOOPYIOBaHUS.
[TpoBOIUTH BEIYHUCICHUS C TPUMEHEHUEM
MOHSTHSI «MaccoBast 10Ji BELIECTBA

B PacTBOPE».

BricTpanBath pa3BEpHYTHIE MUCHMEHHBICH
YCTHBIE OTBETHI C OMIOPO

Ha UHPOpMAINIO U3 yueOHUKA U
CIIPaBOYHBIX MAaTEPHUAJIOB, TPAMOTHO
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Buviuucnenus:
C UCITOJIb30BAHMEM ITOHATHS «MaccoBas

A0JId BCIICCTBA B paCTBOPEC»

UCII0JIb30BATh U3YYCHHBIN TOHATUNHBIN
armapar Kypca XuMuu
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OCHOBHBIE KJIaCChI
HEOPTaHHYECKUX
COeIUHEHUN

Knaccudukarus HeopraHHUeCKIX
coequaeHuit. Oxcunpl. Kimaccudukanms
OKCHJIOB: coJieoOpasyroire (OCHOBHBIE,
KHUCIIOTHBIE, aM(OTEPHBIE) U
HecosieoOpa3zyromre. Homenknarypa
OKcHJI0B. OU3HUYECKHE U XUMHUYECKUE
CBOICTBa OKCUAOB. [lomydeHrne okcuaoB.
OcnHoBanust. Knaccuduxarus ocCHOBaHHIA:
€091 U HEPACTBOPHUMBIE OCHOBAHUS.
Howmenknarypa ocHoBanuil. @u3nyeckuen
XHMHUYECKHE CBOMCTBA OCHOBAHUM.
[TonmydyeHre OCHOBaHUIA.

Kucnotel. Kmaccudukanus Kucior.
Howmenknarypa kucinot. @usnyeckue u
XHUMHYECKHE CBOMCTBA KUCIIOT. Py
aktuBHOCTH MeTaitoB H.H. bekerona.
[TonmyyeHue KUCIIOT.

Conu. Homenknarypa conei.
dusnyeckue U XMMHYECKHE CBOICTBA
couneil. [lonyuenue coneit.
I'enetnueckas cBsi3b MEXKAY KllacCaMu
HEOPraHUYECKUX COECTMHEHUM.
Xumuueckuit Ikcnepumenm:
Jlemoncmpayuu:

KnaccudumnupoBats nzydaemoie
BELIECTBA 10 COCTaBYy U CBOMCTBAM.
CoctaBisaTh GOpMYITBI OKCHAOB, KHCIIOT,
OCHOBaHMH, COJIell M Ha3hIBAaTh NX

10 MEXIYHApOJHOW HOMEHKJIAType.
[IporHo3MpoOBaTH CBOMCTBA BEILIECTB

Ha OCHOBE OOIIMX XUMHUYECKHUX CBOMCTB
M3YYEHHBIX KJIacCOB/TPYII BEUIECTB,

K KOTOPBIM OHU OTHOCSTCSI.

CocTaBisITh MOJIEKYJISIPHBIE YPABHEHUS
peakunii, WITIOCTPUPYIOIINX XUMUYECKUE
CBOMCTBA U CIIOCOOBI MMOJTy4EHUS BELIECTB
M3YYEHHBIX

KJIACCOB/TPYIII, a TaKXKe
MOATBEPKIAIOUIUX TEHETUYECKYIO
B3aUMOCBSI3b MEXKy HUMHU.
[Ipon3BOAUTE BEIYUCIICHUS

10 YPAaBHEHUSIM XUMUUYECKHUX PEAKIUH.
[InanupoBaTh U OCYIIECTBISTHHA
MIPaKTUKE XUMHUUYECKHE

AKCIEPUMEHTHI, TPOBOAUTH HAOTIOACHMUS,
JIEJIaTh BBIBOJIBI 110 pE3yJIbTaTaM
AKCIEPUMEHTA IPU POBEACHNN
71a00paTOPHBIX OIMBITOB U MPAKTHYECKUX
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OO0pa3ibl HEOPraHMYECKUX BELIECTB
PA3JIMYHBIX KJIACCOB.
OnbIThI, WIUTIOCTPUPYIOIINE XUMUUECKHE

CBOMCTBA KJIaCCOB HCOPraHn4C€CKrNX BCUICCTB.

Jlabopamopuvie onvimul Onipeniesienne
pacTBOPOB KHUCIIOT U LIETOYEH C

MTOMOIIBIO HHANKATOPOB.

N3yuenne B3auMOIEHCTBUS KACIIOT

C MeTaJulaMH, PEaKIui HEUTpaIu3aluu.
B3anmoelictBrue pacTBopa CEpHOU
KuCIOTH ¢ okcuom meau (I0).

[Tony4yeHue HEpacCTBOPUMBIX OCHOBAHHIA.
BriTecHeHme 0JHOTO MeTasuIa APYTUMU3
pacTBopa CoJiu.

Ipakxmuueckasa paboma

No 6. PemieHue 3KCrepuMEHTATbHBIX
3agad Mo TeMe «BaxxHeHlue KIacchl
HEOPraHUYECKUX COECTUHEHUI.
Buiyucnenus:

[0 YpPaBHEHUSIM XHMHYECKON pEaKlMU:
KOJIMYECTBA BellecTBa, 00bEMa, MacChl IO
U3BECTHOMY  KOJIMYECTBY  BEILIECTBA,
00BEMY, Macce peareHToOB HIn

IIPOJIYKTOB PeakLUUU

pabor.

CrnenoBath npaBuiiaM 0€30MacHOM
paboTsl B 1aboparopuun

IIPYU UCIIOJIb30BAHUU XUMUYECKON
MOCY/Ibl K 000PYIOBAHMUS.
BricTpanBath pa3BEpHYTbIE MUCbMEHHBIEN
YCTHBIE OTBETHI C ONIOPOU

Ha nH(pOpMaIUIO U3 y4eOHHNKA U
CIIPaBOYHBIX MaT€pPHAJIOB, TPAMOTHO
WCIIOJIb30BATh U3YYECHHBIN MOHATUHHBIN
anmnapar Kypca XuMuu

Hroro no pazneny:
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Pa3nen 3. Ilepuoaunueckuii 3axon u Illepuoguyeckasi cucrema xumudeckux 3jiemMeHToB JI. . MennesieeBa. CTpoenne

aToOMOB. XMMHYeCKaa CBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHBIE pPeakmumn

3.1 [Tepuoanueckuit
3aKOH U
[Iepunoanueckas
cucremMa
XUMHUYECKUX
JJIEMEHTOB

Crpoenue atoma

. . Menneneena.

7

[TepBbIe NOMBITKY KJIACCUDUKAITAN
XUMUYECKUX 3JIeMeHTOB. [loHaTHEO
rpyIIax CXOJHBIX JJIEMEHTOB

(IIeI0YHbBIE U IIETIOYHO3EMETbHbBIS
METaJUIbl, TAJIOT€HbI, HHEPTHBIE Ta3bl).
DneMeHTHl, KOTopble 00pa3yoT aM(poTepHbIe
OKCHUBI U TUpoKcHuabl. [lepuoanueckuit
3akoH. [leproandeckasicucTeMa XUMUIECKUX
3JIEMEHTOB

J.1. Menneneea. KopoTrkonepuoaHas u
JUIMHHONIepruoaHas Gpopmsl [lepuoauueckoit
CHCTEMbBI XUMHUYECKHX 3JIeMeHToB J[. 1.
Menneneea. [lepruoibl U TpyNIIbL.
PuU3NYECKUN CMBICI

MOPSAKOBOTO HOMEpa, HOMEPOB MepUoan
CPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX

anep. M3otonsl. Dnexkrponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB TepBbIx20
XUMHUYECKUX 3JIeMeHTOB [leproanueckoit
CUCTEMBI

J.1. MennieneeBa. XapakTepuCTHUKA
XUMHUYECKOTO 3JI€MEHTA

II0 €r0 NOJIOXKEHMIO B [leproanueckoit
cucteme /I.1. MeHnaeneena.
3aKOHOMEPHOCTH U3MEHEHHSI paJuyca

PackpbiBaTh CMBICI IEPHOTUIECKOTO
3aKOHa.

OnuceiBaTh CTPOCHHUE TAOJIUIIBI
«Ileprnoanyeckas cucteMa XUMUYECKHX
anemeHToB JI.1. MeneneeBay.
MopenupoBaTh CTPOCHHUE aTOMa,
HHEPreTUYECKUX YPOBHEH U MO IypOBHEUIIPH
MTOMOIIIM PUCYHKOB, JIEKTPOHHBIX
KOH(MUTYpaluii U 3IEKTPOHHO-
rpadudeckux GopMyir.

[TosicHATh pU3HNUYECKUil CMBICI
MOPSAAKOBOTO HOMEpa, HOMEPOB MEPUO AN
TPYIIIBI JIEMEHTA.

XapakTepru30BaTh XUMHUYECKHUE FIIEMEHTHI
MEPBBIX TPEX MEPHUOIOB, KaTUW, KAIbIIUNA U X
COEMHEHUS IO MOJIOKEHUIO

B [lepuonueckoii cucreme

J.1. Menneneena.

OOBACHATH 001IE 3aKOHOMEPHOCTHB
M3MEHEHUHU CBOMCTB XUMUYECKUX
AIIEMEHTOB (M3MEHEHHE PaINyCOB
aTOMOB, 3JIEKTPOOTPULIATEILHOCTH,
BaJICHTHOCTH) U UX COCIMHEHUN

B [IpeieJiax MaJIbIX IEPUOJIOB U TJIABHBIX
MOATPYIII C Y4ETOM CTPOEHUS UX

aTOMOB;
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aTOMOB XMMHYECKHUX 3JIEMEHTOB,
METATHYECKUX U HEMETANTMYCCKUX
CBOWCTB IO TPYIITIaM U IEepUOIaM.
3nauenue [lepuoauyeckoro 3akoHa u
[Tepuoandeckoit cUCTEMBI XUMHUYECKHUX
AJIEMEHTOB JIJIsl PA3BUTHS HAYKH U
npaktuku. J[.M. MenneneeB — yd€HbIN U
rpakJIaHUH.

Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

B3anmopaericTBre ruipoKCcHIa IUHKAC
pacTBOpaMu KHCIIOT H IIETOYCH.
MopenupoBaHue CTPOCHHS MOJIEKYI IIPH
MIOMOIIY PUCYHKOB, MOJIEJIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (POPMYIT.
Tabmuma «Ilepuoanueckas cucrema
XUMHYECKUX IJIEMEHTOB

J.W. Menneneenay.

Jlabopamopmvie onvimuol

O3HaKOMJICHHE C 06pa3uaMH MCETAalJIOB U
HEMCTAJIJIOB

Y4acTBOBaTh B COBMECTHOH paboTEB

nape WM rpymime.

BricTpanBath pa3BEpHYTHIE MMCHMEHHBICH
YCTHBIE OTBETHI C OIIOPOU

Ha UHPOPMAIUIO U3 YUeOHHUKA U IPYTUX
HCTOYHUKOB, B TOM uncie VHTepHeTa

3.2

XuMuyeckas CBA3b.
OKHCIIUTEIIBHO-
BOCCTaHOBUTEILHBIE
peakuumn

Xumudeckas cBsi3b. KoBaneHTHast
(monsipHast ¥ HETIOJIIPHAS) CBSI3b.
DIEeKTPOOTPULIATENBHOCTh XUMUYECKUX
aneMeHToB. MoHHas cBs3b. CTeneHb
okucneHust. OKUCINUTENIbHO-
BOCCTaHOBUTENbHBIE peakiuu. [Iporecchl

PackpbIBaTh CMBICIT H3y4aeMbIX TOHATHM.
OnpenensTs BU XUMUYECKOU CBA3UB
COCIMHEHUMU.

MonenupoBaTh CTPOCHHE MOJIEKYI IIPU
IIOMOIIY PUCYHKOB, MOJIETIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (POpMYIL.
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OKHCIICHUS U BOCCTAHOBJICHUSI.
OKHCIIUTENN U BOCCTAHOBUTEIH.
XHUMHUYECKUH SKCIIEPUMEHT: U3y4EHUE
00pa3IoB BEIIECTB METAILIOB U
HEMETaJlJIOB, B3aUMOJICHCTBIE
TUIPOKCHIA IIMHKA C PACTBOPAMHU KUCIIOTH
1IEJI0Y€H, MPOBEACHUE OTBITOB,
WJUTFOCTPUPYIOIIUX TPUMEPHI
OKHCJIUTEIIBHO-BOCCTAHOBUTEILHBIX
peakmuii (ropeHue, peakiuu pa3ioKeHus,
COEJIMHEHUS).

Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

OnBITHI, WTIOCTPUPYIOIINE TPUMEPHI
OKHUCJIMTEIHbHO-BOCCTAHOBUTEIHHBIX
peakmuii (ropeHue, peaKkiuu

pa3NIoKEHUs, COCTUHEHUS )

Hcnonp30BaTh XUMUYECKYIO CUMBOJIUKY IS
coctaBiieHUs (POPMYJT BEIICCTB,
AJIEKTPOHHOTO OajlaHca peakiuii.
Ornpenenars CTeNeHb OKUCICHUS aTOMOB
XHUMHYECKUX 3JIEMEHTOB 110 (hopMyJIaM |
COCTaBJIATH (POPMYJIbI OMHAPHBIX
COEIMHEHHUH 10 CTCIICHH OKUCJICHUSI aTOMOB
XUMUYECKHUX DJIEMEHTOB.

OrnpenensaTb OKUCTUTEND U
BOCCTAaHOBHUTEIb. PaccTaBisaTh
KO2(DPHUITUEHTHI B CXeMaxX MPOCTHIX
OKHCJINTEJIbHO-BOCCTAHOBUTENBHEIX
peaKkuii METOIOM JIEKTPOHHOTO

OanaHca.

HaGnromats XuMUYeCcKHEe OMBITHI 11O
MJIaHy, aHAJTU3UPOBATH U JIeTIaTh

BBLIBOJIEI.

UcnoapizoBate UKT 111 co3manus
MO/IeJIel, TOArOTOBKH MPE3CHTALINH,
JIOKJIaJ0B IO TEME.

BricTpauBath pa3BEpHYTHIC TUCEMEHHBICH
YCTHBIE OTBETHI C ONIOPOi HAa H(OPMALIUIO
U3 y4eOHMKA U JPYTUX

HCTOYHHMKOB, B TOM 4YUCJIC I/IHTepHeTa

Utoro mo pazneny 1
5
PeszepBHoe Bpemst 3
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OBIIEE YNCJIO HACOB
10 IPOTPAMME
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9 KJIACC

No

/

II

HaumenoBanue
pa3esioB U TeM
y4e0HOTO IIpeMeTa

KonunuectBo
qacoB

Conepxanue o0yueHus

OcHOBHBIE BUbI JCATCIIBHOCTU
00yyJaronuxcs

Pa3nen 1. BemecTBo M XuMH4YecKkne peakiun
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11

IToBTOpEHuE N
yriayOJieHne 3HaHu!
OCHOBHBIX Pa3/IeiiOB
Kypca 8 kiracca

[Iepuoauueckui 3akoH. [lepuoanueckas
CHUCTEMa XMMUYECKUX JIEMEHTOB

.. MenpaeneeBa. CTpoeHHne aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XUMHUYECKUX IJIEMEHTOB MEPBBIX TPEX
MEPUO/IOB, KAJIUsI, KATBIUS U UX
COE€IUHEHNN B COOTBETCTBUU

C TIOJIO’KEHHUEM DJIEMEHTOB

B [lepromueckoil cucteMe U CTpPOEHUEMHUX
aTOMOB.

CtpoeHnue BenecTBa: BUIbI XUMUYIECKOM
CBsI3U. THUIIBI KPUCTALITUIECKUX PEHIETOK,
3aBHCHMOCTb CBOMCTB BEIIECTBA OT THIIA
KPUCTAJUTMYECKOM PEImIETKN U BUIA
XUMHUYECKOMN CBSI3U.

Knaccudukanus 1 HOMeHKIIaTypa
HEOPraHWYECKHUX BEIIECTB. XUMUYECKUE
CBOMCTBA BEILIECTB, OTHOCSIIIUXCS

K pa3jJu4yHbIM KJIACCaM HEOPTaHMYECKUX
COCIMHEHU M, T€HETUYECKas CBA3b

HEOPraHN4CCKUX BEIICCTB.

XapakTepru30BaTh XUMUUECKHUE 3JIEMEHThI
MEPBBIX TPEX MEPUOJIOB, KATUS U KaJIbIUAIIO
uX noJiokenuto B [lepuoanueckoit cucreme /.
N. Menneneesa.

KnaccudunmpoBats 1 Ha3bIBaTh
HEOPraHUYECKHE BEIICCTBA N3YUEHHBIX
KJIACCOB.

OrnuceiBaTh 00IIME XUMUUECKHE CBOMCTBA
BEIIIECTB PA3INYHBIX KJIACCOB,MTOATBEPKIATh
CBOICTBA MPUMEpPAMU MOJIEKYIISIPHBIX
YpaBHEHUN XUMUYECKUXPEAKIIAM.
Onpenensars BUJI XUMUYECKOU CBSI3U UTHII
KPUCTAJUTMYECKOUN peméTKH BEIIeCTRA.
[IporHo3upoBaTh CBOMCTBA BEIIECTBB
3aBUCUMOCTH OT UX CTPOECHHUSI.

BeicTpanBath pa3BEpHYThIE TUCEMEHHBIEN
YCTHBIE OTBETHI C OMOPOit

Ha uHdOpMaIUIO U3 yueOHUKA U
CIIPaBOYHBIX MATEPUAJIOB, FPAMOTHO
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Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

03HAKOMJICHHUE C MOJICTISIMU
KPUCTAJUTMYECKUX PEHIETOK
HEOPraHUYECKHUX BEIIECTB — METAJIJIOBH
HeMmeTallIoB (TpaduTa U anmasa),
CJIOXHBIX BELIECTB (XJIOpUIA HATPHS)

UCII0JIb30BATh U3YYCHHBIN TOHATUINHBIN
armapar Kypca XuMuu

1.2

OcHOBHEIC
3aKOHOMEPHOCTH
XUMHUYCCKUX
peakuui

Knaccudukanust XaMUuecKux peakiunmno
pa3IUYHBIM pU3HAKaM (110 YUCITY U
COCTaBYy YYaCTBYIOIIUX B PEAKITUU
BEUIECTB, 110 TEIJIOBOMY dPPEKTY,

10 U3MEHEHHUIO CTETICHEW OKUCIICHUS
XUMHYECKUX 3JIEMEHTOB,

0 0OPaTUMOCTH, 110 YJaCTHIO
KaTaau3aTtopa). JK30- U
SHAOTEPMHUECKUE PEAKIIHH,
TEPMOXHUMHUYECKHUE YPABHEHHUS.

[ToHsITHE O CKOPOCTH XMMUYECKOM
peakuu. [lonsTre 06 06paTUMBIX

U HEOOPAaTUMBIX XUMHUYECKUX PEAKIUAX.
[ToHsITHE O TOMOTE€HHBIX M T€TEPOTreHHBIX
peakiusx. [lonstue o katanuse.
[ToHsiTHE O XMUMUYECKOM PaBHOBECHUHU.
@DaKTOpHbI, BIUSIOLINE HA CKOPOCTh
XUMHUYECKON PEaKLUU U MOJOKEHUE
XUMHUYECKOTO PAaBHOBECHS.
OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE

PackpeiBath CMbICT M3y4aeMbIX NOHATHI U
MIPUMEHSATH OTU TIOHSTHS TIPH OTTUCAHUN
CBOMCTB BEIIECTB U X IPEBPALLCHUN.
KnaccudummpoBaTs XuMHUECKHE PEAKITUN
10 Pa3JIMYHBIM IIPU3HAKaM. Y CTaHABIUBAThH
3aBUCUMOCTb CKOPOCTUXUMHYECKOU
peaKIuy OT Pa3IuYHbIX (PaKTOPOB.
[IporHo3upoBaTh BO3MOKHOCTH
MIPOTEKAHNS XUMUYECKUX ITPEBPAILICHUIB
Pa3IMYHBIX YCIOBHUSIX.

Ornpenenarb OKUCIUTENb U
BoccTaHoBurelsib B OBP.

CocCTaBIISITh ANEKTPOHHBIN OaslaHC
peakLu.

[Ipon3BOUTE BBIYUCICHUS IO
XUMHUYECKUM YPABHEHUSIM.

YdacTBOBaTh B COBMECTHOM paboTeB

nape Wiu rpymre.

BricTpanBath pa3BEpHYThIE MUCbMEHHBIE
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peakiuuu, 3JEKTPOHHBINA OaaHc
OKUCITUTEIHLHO-BOCCTAHOBUTEILHOM
peakuuu. CocTaBieHHE ypaBHEHUU
OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX
peakuii C HCIOJB30BAaHUEM METO/Ia
AJIEKTPOHHOTO OanaHca.

Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

UccnenoBanne 3aBHCUMOCTH  CKOPOCTH
XUMHYECKOM pPEaku OT BO3JECUCTBUS
pa3Iu4HbIX (PaKTOPOB.

OMBITHI, WUTIOCTPUPYIOIITUE TIPUMEPHI
OKHCITUTEITFHO-BOCCTAHOBUTEILHBIX
peakuii (ropeHue, peaKkiuu

pa3lIoKEHUsI, COCTUHCHHUS ).

Buviuucnenus:

KOJIMYECTBA BEIECTBA, 00bEMA U MaCCHI
peareHToB WK IPOAYKTOB IO

YpaBHEHUSM XUMHUYECKHUX peaklui

U YCTHBIE OTBETHI C OTIOPOH

Ha MHPOPMAITUIO U3 ydeOHHUKA U
CIIPaBOYHBIX MAaTE€PHAJIOB, TPAMOTHO
WCII0JIb30BATh N3yYEHHBIN MOHATHUHBIN
anmnapar Kypca XuMuu

1.3

DJIEKTPOJIMTHYECKAs
JIUCCOIAAITHSL.
XUMHYECKHE
peakuuu

B pacTBOpax

Teopust 37EKTPOMUTAUECKOUN
JIUCCOLMAIAN. DIIEKTPOIUTHI U
HEIJIEKTPOJUTHI. KaTMOHBI, aHUOHBI.
MexaHu3M OUCCOIMAlINK BEIIECTB

C Pa3JIMYHBIMU BUJAAMU XUMHUYECKON
cBs3u. Crenenp auccoumnanyy. CHIbHEICH
Cla0ble ANEKTPOJIUTHI.

Peakuyu nonHoro oomMeHa. Y cioBus

PackppiBaTh CMBICI H3y4aeMbIX OHSATHIA,a
TaK)Ke CMBICI TEOPHU

AIIEKTPOIUTUIECKON TUCCOIIHAIIHN.
OOBACHATH IPUUUHBI
AIIEKTPOIPOBOIHOCTH BOJIHBIX PACTBOPOB
BEIIECTB, pa3nyaTh C1a0ble U CUIIbHbIE
AIIEKTPOJIMUTHI.

CocTaBnsTh ypaBHEHUS AUCCOLUAIIH
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MPOTEKAHUS PEAKIII HOHHOTO 0OMEHa,
MOJTHBIC ¥ COKPAIIEHHbIE HOHHBIC
ypaBHeHus peakiuii. CBoHCTBa KUCIIOT,
OCHOBAHUH U COJIEH B CBETE MPEACTaBICHUN
00 IIEKTPOTUTHIECKONIUCCOLIUAIIHH.
KauecTBenHnble peakumnya noHbl. [loHsTHE
0 TUJIpoan3e conen. Xumuueckui
IKcnepumenm: J{emoncmpayuu:
HccnenoBanue 371eKTpONIPOBOJHOCTH
pacTBOPOB BEIIECTB, Ipoliecca
JUCCOITMAITAN KHUCIIOT, IeJIouei

U coJiel (BO3MOYKHO UCIIOJIb30BAaHUE
BHJICOMATEPHAJIOB).

OnbITEl, WUIIOCTPUPYIOIIME  MPU3HAKU
NPOTEKAaHUS peakUuid HMOHHOro oOMeHa
(obpazoBaHme ocajaka, BBIJICIECHUE Ta3a,
o00pazoBaHue BObI).

Pacno3naBanue HEOpraHMYECKUX

BEILECTB C IOMOIIBIO KaU€CTBEHHBIX
peaKkuuii Ha MOHBI.

Jlabopamopmwiii onvim:

N3yuenue npu3HaKoB MPOTEKaHUs

peaxIu HOHHOTo 0OMeHa B pacTBOpax
JNEKTPOIUTOB (C 00pa30BaHUEM OCAJIKA,
BbIJIETICHHEM Ta3a, 00pa30BaHUEM BO/IbI).
Ilpaxmuueckas paboma:

KHCJIOT, IIeJI0YeH B COJICH, IIOJIHBIC U
COKpalI€éHHbIE HOHHBIE YPAaBHEHUS
XUMHUYECKUX peakuii HOHHOTO 0OMEHa,
KpaTKHe HOHHBIEC YPABHEHHSI TIPOCTHIX
peaKuuid ruIpoJIn3a COJIEH.
XapaxTepu3oBaTh 001[1€ XUMUYECKUE
CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOBHA
OCHOBE TEOPUHU NIEKTPOJIUTUIECKON
JMCCOLMALINN; TIOATBEPKIaTh CBOMCTBA
MpUMepamMu MOJICKYJISIPHBIX U HOHHBIX
YpPaBHEHUN XUMHUYECKUX PEAKIIUH.
Pematp skcriepuMeHTANIBHBIE 3a1a9UII0
TEME.

[InanupoBaTh 1 OCYIIECTBIISATh

Ha MPAaKTUKE XUMHUYECKUE
HKCIEPUMEHTBI, TPOBOAUTH HAOIIOACHMUS,
JIeNaTh BBIBOJBI IO PE3YJIbTaTaM
9KCIIEPUMEHTA NIPU IPOBEACHUH
71a00PATOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CrnenoBatb mpaBuiiaM 6€30MacHON pabOThI
B 1a00paTOpUU IIPU UCIIOJIL30BAHUN
XUMHYECKOH MOCybl HOOOPYIOBAHUSI.
[IpoBOANTH BBIUMCIEHUS IO XUMHUYECKUM
YPaBHEHUSIM.

Yd4acTBOBaTh B COBMECTHOI paboTe
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Ne 1. Pemrenue akcriepuMeHTaIbHBIX
3a/1a4 10 TEME.

Buviuucnenus:
M0 YPaBHEHUSIM XUMUUYECKHUX PEAKIUN

B [Iape WIU TpyIIIIE.

BricTpanBath pa3BEpHYThIE MIMCbMEHHbIEH
YCTHBIE OTBETHI C OIIOPOU

Ha MHPOPMAIHUIO U3 yueOHUKA U IPYrUX
MCTOYHUKOB UH(POPMAIINH, B TOM YHCIIE

Nutepnera

Hroro no pazneny

17

Pasznea 2. Hemera/uibl ¥ MX COe{UHEHUA

2.1 | OOmas 4
XapaKTePUCTHUKA
XUMHUYECKUX
3JIEMEHTOB
VIHA-rpynmsl.

T"ajmorensl

OO6mrast XxapaKTepPUCTHKA FaJIOTEHOB.
Oco0eHHOCTH CTPOEHUS! aTOMOB,
XapaKTEPHBIC CTETICHU OKUCIICHMUSL.
Ctpoenue u pu3nIecKre CBOMCTBA
MPOCTHIX BEIIECTB — FAJIOTEHOB.
XUMHYECKUE CBOMCTBA HA IPUMEPE XJIOpa
(B3aMMOICCTBHE C METAJLIAMH,
HEMeTaJUTaMH, IIEI0YaMH ).
XnopoBoaopoa. ComnsiHast KUCIIOTa,
XUMHUYECKHE CBOMCTBA, MOJyYCHUE,
npuMeHeHue. [erictBue xjopa u
XJIOPOBOJIOPO/Ia HAa OPraHU3M YeJIOBEKa.
Baxwueiimue Xja0puabl 1 UX HAXO0XKJICHUEB
MIPUPOJIE.

Xumuueckuil Ixcnepumenm:
Jlemoncmpayuu:

OnbIThI, OTpaXxaromie Gpusndeckue u

XHUMHUYECKHE CBOMCTBA raJIOrT€HOB U UX
COCOUHEHUN (BO3MO)I(HO HCIIOJIBb30BaHUC

OOBACHATH 001IHE 3aKOHOMEPHOCTH
B UBSMCHCHHNU CBOfICTB HCMCTAJIJIOB U UX

COEJIMHEHUH B MpeJIeNax MalbIX MEPUOIOB U

raaBHbIX oArpynn [leproanueckoi
CUCTEMbI XMMHUYECKUXDJIEMEHTOB C y4ETOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh (PU3NUECKHE U XUMHUECKHE

CBOICTBA MPOCTHIX BEIIESCTBIaJIOICHOB (Ha
puMepe Xjaopa) u

CJIOKHBIX BEIIECTB (XJIOPOBOIOPO/IA,
XJIOpUJa HATPHsl), CITIOCOOBI MX
MOJTyYCHUSI, IPUMEHCHUE 1 3HAYCHHECB
NPUPOJIC U )KU3HU YEJIOBEKa.
OnpenensTh XJIOPUI-UOHBI B PACTBOPE.
[TnaHupoBaTh M OCYIIECTBISATHHA
MPAKTHUKE XUMUYECKUE

HKCIEPUMEHTHI, TPOBOJUTH HAOIIOICHUS,
JIeNIaTh BBIBOJIBI IO pe3yabTaTaM
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BHJIEOMATEPHUAIIOB).

O3zHakomJiieHHe ¢ 00pa3liaMy XJIOpUI0B
(ramoreHuioB).

Jlabopamopmuwiii onvim:

N3yuenue CBOMCTB COJITHOM KUCIIOTHI.
[IpoBeneHne KaueCTBEHHbBIX PeaKIuil Ha
XJIOPUJI-IOHBI.

Ipakmuueckasa paboma

Ne 2: Tlony4eHue COJISTHOM KUCIIOTHI,
U3y4YECHHUE €€ CBOMCTB.

Buviuucnenus:

110 YPaBHEHUSIM XUMHUYECKUX PEAKIIMI, €CIIH

OJIMH W3 PEareHTOB JIaH B U30BITKE

AKCIEPUMEHTA IIPU [IPOBEICHUH
71a00PATOPHBIX OIBITOB U MPAKTUYECKUX
pabor.

CrnenoBath npaBuiiaM 0€30MacHOM
paboTsl B 1aboparopun

[P UCIIOJIb30BAaHUU XUMUYECKON

MOCY/IbI K 000PYIOBAHMUS.

BricTpanBath pa3BEpHYTbIE MUCbMEHHBIEN
YCTHBIE OTBETHI C ONIOPOU

Ha nH(pOpMaIUIO U3 y4eOHHUKA U
CIIPaBOYHBIX MaT€pPHAJIOB, TPAMOTHO
WCIIOJIb30BATh U3YYECHHBIA MOHATHUHBIN
anmnapar Kypca XuMuu

2.2

OoOmas
XapaKTEepUCTHUKA
XUMHYECKUX
DJIEMEHTOB
VIA-rpynmsi. Cepa
U €€ coeqNHEHUS

OO6mras xapakTepucTuka 31eMeHTOB VIA-
rpymibl. OCOOCHHOCTH CTPOCHUSATOMOB,
XapaKTepPHBIC CTCTICHH

OKMCIIEHUS.

CrpoeHue U GU3NIECKHE CBOKWCTBA MPOCTHIX
BEIICCTB — KUCJIOPO/Ia M CePhl. AJTIOTPOITHBIE
MO M (HUKAIIMH KHCIOPOJIan CEPBI.
XHUMHUYECKUE CBOWCTBA CEPHI.

CepoBonopo, cTpoeHue, GU3nIecKrue U
XHMHYECKHE CBOMCTBA.

Oxkcupl cepbl Kak MpeAcTaBUTETN
KHCJIOTHBIX OKCHJIOB.

Cepnas kucnota, pusudeckue u
XUMHUYECKHE CBOKCTBa (00IIHe KaKk

OOBACHATH 001IIE 3aKOHOMEPHOCTHB
M3MEHEHUU CBOMCTB 3JIEMEHTOB
VIA-rpynnsl 1 uX COEAMHEHUI C yUETOM
CTPOEHUS UX aTOMOB.

XapakTepusoBarh (pusnueckue u
XUMHYECKHE CBOMCTBA MPOCTOIO BEIIECTBA
cepbl U e€ coelMHeHuil (cepoBoa0po/Ia,
OKCHUJIOB CE€pbI, CEpPHONKHUCIIOTHI,
cynb(haToB), CIOCOOBI UX MOIYYEHUS,
MPUMEHEHHE U 3HAUCHUE

B IIPUPOJIE U J)KU3HU YEJIOBEKa.
OnpenensaTs HaIM4KeE Cyab(haT-HOHOBB
pacTtBope.

OOBACHATH CYLTHOCTh SKOJIOTUYECKUX
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MpPEICTaBUTEINS Kiacca KUCIOT U
cnenuduieckne). XMMHUICCKUE PeaKIIHH,
JIeKAIINe B OCHOBE MPOMBIIIJICHHOTO
croco0a MoJiydyeHus: CEpHON KUCIIOTHI.
[Ipumenenue. Cosnu cepHOI KUCIIOTHI,
KaueCTBEHHAs peaKIlus Ha CyIb(daT-uoH.
Haxosxnenue cepol 1 €€ COeTMHEHU B
npupojie. XUMUYECKOE 3arpsi3HEHNE
OKpYXKalollen cpeibl COETUHEHUSIMU
cepbl (KUCTOTHBIC IOXKIH, 3arP3HECHUE
BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0
MPEIOTBPAIICHHUS.

Xumuueckuii IKchepumenm:
Jlemoncmpayuu:

O3HakoMJIeHHE C 00pa3IiamMu cepbl U €
COCIMHEHUSIMHU (BO3MOXKHO HCTIOJb30BaHUE
BHJICOMAaTEPHUAJIOB).

Hab6mronenue nporecca oOyrimBaHus
caxapa IoJi AeHCTBUEM
KOHIICHTPUPOBAHHOMW CEPHOM KHCIIOTHI.
Jlabopamophvie onvimwi:

N3ydyeHne XuMUYECKUX CBOUCTB
pa30aBlIEHHON CEPHOM KHCIIOTHI.
[IpoBenenre kaueCTBEHHOM peaKIMK Ha
cynbGaT-uoH U HAOII0IeHHEe TPU3HaKa e
MPOTEKAHUS

npo6ieM, CBI3aHHBIX C IepepadOTKOM
COCAVHEHUN CEPBI.

[TnarupoBaTh U OCYIIECTBIATEHA
MIPAKTHKE XUMHUYECKUE

AKCIIEPUMEHTHI, TPOBOAUTH HAOTIOICHHSI,
JIeJIaTh BBIBOJIBI 110 pe3yJIbTaTaM
OKCIICPUMEHTA.

CrnenoBath npaBuiiaM 0€30TacHOM

paboTsl B 1aboparopun

IIPH UCTIOJIb30BAHUY XUMUICCKON

MOCY/IbI B 000PYIOBAHMUS.

[TpoH3BOIUTE BBIYUCIICHHS 10
XUMHUYCCKUM YPaBHECHUSIM.

Hcnonib30BaTh MU BHIIOJTHEHUH Y4€OHBIX
3aJJaHUI TEKCThl y4eOHUKa, CIIPaBOYHBIE
matepuaisl ([lepuoauueckyro cucremy
xumudeckuxaiaementoB Jl. 1. Menneneena,
TaOJIUIYpACTBOPUMOCTH KHCIIOT, OCHOBAHUMN
Y COJICH B BOJIE, SJIEKTPOXUMHUYECCKUM PsiT
HANPSDKEHUN METaIJIOB).

Hcnoib30BaTh MpH BBIIOJHEHUU Y4eOHBIX
3aJjaHil U B MPOLIECCEe UCCIIE0OBATENbCKOM
JESTeNIbHOCTH HAYYHO-TIOMYIISPHYIO
JTUTEPaATypy XUMHUECKOTO COJepKaHUS,
CIIPaBOYHbBIC

MaTepuasl, pecypcsl lHTepHeTa
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2.3

OOmas
XapakTepuCTHUKa
XUMHUYECKUX
JJIEMEHTOB
VA-rpynmsr.

A3ot, pochop u ux
COEIMHEHUS

OO0m1as xapakTepucTuKa 3J1eMeHTOB VA-
rpymnmnbl. OCOOEHHOCTH CTPOEHUSIATOMOB,
XapaKTepHbIE CTENEHU

OKHUCJICHUSL.

A30T, pacrpocTpaHeHue B IPUPO/IE,
¢uznyeckue U XMMHUYECKHE CBOMCTBA.
Kpyrosopot azora B npupoze.

AMMUax, ero (pu3nyecKue 1 XuMU4ecKue
CBOICTBA, ITOJIyY€HUE U IPUMEHEHHUE.
Conu aMMOHUS, UX PU3NYECKUE U
XMMHYECKHE CBOWCTBA, IPUMEHEHHE.
KauecTBenHas peakiiysi Ha HOHbI
aMMOHHSL.

A30THas KUCIIOTa, €€ MOJTyYeHue,
buznyeckue U XMMHYECKHE CBOWMCTBA
(oO1me Kak mpecTaBUTENs Kilacca
KHCIIOT U crieruduaeckue).
Hcrnonb30BaHne HUTPATOB U COJIEN
aMMOHMSI B KQU€CTBE MUHEPATIbHBIX
ynoOpeHuii. XuMHUYECKOE 3arpsi3HCHHE
OKpY’Kalollel cpeibl COCAMHEHUAMHU a30Ta
(KUCIOTHBIE HOXKU, 3aTPA3HEHUEBO3/1yXa,
MOYBHI 1 BOJJOEMOB).

®ocdop, annoTpornHsie MoaUpUKAIH
docdopa, pusnyueckue U XUMUICCKUE
coiictBa. Oxeua pocdopa (V) u
docdopnas kucnota, pusnueckue u

OOBsACHATH 00IIHE 3aKOHOMEPHOCTHB
W3MEHEHUU CBOMCTB 3JIEMEHTOB

VA-TpynIibl 1 UX COEIMHEHUH ¢ yu€TOM
CTPOEHUS UX aTOMOB.

XapakTepu30BaTh GU3NIECKUE U XUMHUYECKHE
CBOMCTBa MPOCTHIX BelecTBa3zoTa u Gocdopa
U UX COCIMHEHUN (aMMHaKa, CoJied aMMOHUS,
a30THOM

KUCIIOTBI, HUTPATOB, okcuaa dpocdopa (V)u
docdopHoii KHCIOTHI, pochaToB), CIOCOOBI
UX MOJIy4eHUs, TPUMEHEHNE U 3HAaUCHHE B
IIPUPOJIE U )KU3HU yenoBeka. OnpeaensiTh
MOHBI aMMOHUS U ocdaT- HOHBI B PACTBOPE.
OOBACHATD CYIIHOCTh  3KOJOTHYECKHX
npoOyieM, CBSI3aHHBIX C HaXO0KJIEHUEM
coeauHEeHUH a3oTa u docdopa

B OKPYXaIOIIeil cpejie.

[1nanupoBaTh U OCYIIECTBIATHHA

MPAKTUKE XUMUYECKUE

HKCIEPUMEHTBHI, POBOIUTH HAOIIOACHNUS,
JIeJIaTh BBIBOJIBI 110 pe3ysibTaTaM
HKCIEPUMEHTA IIPU MTPOBEICHUHN
71a00PATOPHBIX OTBITOB U MPAKTUYECKOM
paboTHI.

CrnenoBath paBuiIaM 0e30MacHOM

paboThI B 1abopaTopuu
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XMMUYECKHE CBOWCTBA, TIOJyYCHHE.
Hcnons3oBanue pochaToB B KayecTBe
MUHEPAJIBHBIX yI100pEHUI.

Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

O3zHakomiieHne ¢ GPU3NIECKUMU
cBOMcTBaMHM a3oTa, pochopa

1 UX COSTUHECHUI (BO3MOKHO
MCII0JIH30BAaHNE BUIEOMATEPHAIIOB).
O3zHakomJiieHHe ¢ oOpa3amMH a30THBIX U
dochopHBIX yIO0OpEHUH.

[Tonyuenue, cobupanme, pacrio3HaBaHUEH
H3y4YEHUE CBOKCTB AMMHAKA.
BsaumoneiictBue KOHIICHTPUPOBAHHOMN
A30THOW KHCJOTHI C MeAblo (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPUATIOB).
Jlabopamopnvie onvimui: [IpoBenenne
KayeCTBEHHBIX peaKuiiHa HOH aMMOHHUS
u hochar-uoH, U U3ydyeHHne MPU3HAKOB HX
nportekanus./Ipakmuyeckas paboma

Ne 3: [TonyyeHue ammuaka, U3y4eHHEETO
CBOWCTB.

Buviuucnenus:

M0 YpaBHEHUSM XUMHUYECKUX PEaKIUil

IIPYU UCIIOJIb30BaHUU XUMUYECKON

MOCY/IbI K 000PYIOBAHMUS.

[Tpou3BOIUTH BBIUMCIEHUS 10
XUMUYECKUM YPABHEHUSM.

HcnoJsib30BaTh IpU BBHIOJHEHUH Y4€OHBIX
3aJJaHUI TEKCThl y4eOHUKa, CIIPaBOYHBIE
MaTepuaibl (IEpPUOIUYECKYIO CUCTEMY
xuMmuueckuxaiemenToB 1. 1. Menpeneena,
TabJIMIypaCTBOPUMOCTH KUCIIOT,
OCHOBaHMII U COJICH B BOJE,
AEKTPOXUMUYECKAN PSTHANIPSKECHUN
METaJLIOB)
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OOmas
XapaKTepUCTHKA
XUMUYECKUX
JJIEMEHTOB
IVA-rpynnsr.
Yraepon u
KPEMHH, U UX
COCIMHEHUS

OO6mu1as xapakrepucTuka 31neMeHToB [VA-
rpymnmnbl. OCOOEHHOCTH CTPOEHUSIATOMOB,
XapaKTepPHBIC CTCTICHH

OKHUCJICHHUSI.

Yriepo, autoTpOITHBIE MOIUPUKAIUY,
pacnpocTpaHeHue B IPUPO/Ie, GU3NIECKUE
Y XUMHYECKHE CBOMCTBA.

Ancopbuusi. KpyroBopot yriepoaan
IPHUPOJIE.

Oxkcupl yriepoja, ux GU3NIECKUe u
XHUMHUYECKHUE CBOMCTBA, JCHCTBUE

Ha )KMBBIC OPTaHU3MBI, TIOJTYICHHE U
MPUMEHEHHE. DKOJIOTHIECKHE MTPOOIEMBI,
cBsi3aHHBIE ¢ oKcuaoM yrieposa (1V),
runoTesa rao0anbHOronoTeICHUs
KJIMMaTa, MapHUKOBBIN 2D (DEKT.
VYronpHas KucioTa u e€ coiiu, UxX
buznyeckue U XMUMUYECKUE CBOWCTBA,
MOJIy4YeHUE U IPUMEHEHHE.
KauectBennast peakius Ha kKapOoHaT-
uoHbl. Vcnonb3oBaHue kapOOHATOB

B OBITY, METUIIMHE, IPOMBIILIECHHOCTH U
CEJIbCKOM XO35HCTBE.

[TepBoHauanbHBIC TOHATHS

00 OpraHMYecKUX BeleCTBaX Kak

0 COeIMHEHUSIX yriepoja (MeTaH, 3TaH,

OOBsACHATH 00IIHE 3aKOHOMEPHOCTHB
W3MEHEHUU CBOMCTB 3JIEMEHTOB

I[VA-rpynns! u ux coeAMHEHUH ¢ y4ETOM
CTPOEHUS UX aTOMOB.

XapakTepu30BaTh GU3NIECKUE U XUMHUYECKHE
CBOMCTBA MPOCTHIX BEIIECTBYIIEPOaa U
KPEMHUS U UX COETUHEHUH (OKCHIOB
yIJIepo/ia, yroJabHOM KUCIOThI, KApOOHATOB,
OKCHJa KPEMHHS,

KPEMHUEBOM KUCIOTHI, CHIINKATOB),

CIoCco0bI UX MOJIy4eHUSs], IPUMEHEHHUE U
3Ha4YeHHUE B IPUPOJIE U KU3ZHU YEJIOBEKa.
OOBACHATD NPUUUHHO-CIIECTBEHHYIO CBSI3b:
CTPOCHHME BEIlleCTBa — CBOMCTBA

— MPUMEHEHNE — Ha IPUMEPax COCTMHEHUN
yriepoja u kpeMHus. Onpenensite

KapOOHaT- U CUJIMKAT-UOHBIB PacTBOPE.
OOBSACHATH CYIIHOCTh 3KOJOTHYECKUX
po0sieM, CBA3aHHBIX C HAX0XK/IEHUEM
YTJIEKHCIIOTO T'a3a B OKPYKAKOIIEH cpene.
[ToaTBepxaaTh 0COOEHHOCTH COCTaBa
OPraHWYeCKUX BEUIECTB MPUMEPAMU ITPOCTHIX
coelMHEHUN (MeTaH, 3TaH, YTUJICH, alleTUJICH,
ATaHOJI, MJIULEPHH, YKCYCHAs KHCIIOTA),
B3aMMOCBSI3b

HEOPraHNYCCKUX COCIUHEHUN yriepoaa u
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ATUJIEH, AlIETUJIEH, 3TAHOJI, [JIMLIEPUH,
YKCYCHasl KMCIIOTa).

[IpupoHbIE HCTOYHUKH YIIIEBOJAOPOIOB
(yroiib, mpupoOTHBIN Ta3, HEPTH), TPOAYKTHI
uX nepepadoTku (OEH3UH), UX POJb B OBITY
Y TIPOMBIITUICHHOCTH.

[TonsiTie 0 OGMONOTUYECKH BAXKHBIX
BEIIIECTBAX: KUPaX, OeNKax, yrieBogax —1 ux
pOJIH B KU3HU YEJIOBEKA.

MarepuanbHOE €JMHCTBO OPraHUYECKUXHU
HEOPraHMYECKUX COCTMHCHHH.

Kpemuuii, ero ¢pusndeckue u

XUMHUYECKHE CBOMCTBA, TIOJIYUCHHE U
npuMmenenue. CoelMHEeHUs: KpEMHUSB
npupoje. Obiue npeacTaBaeHUs

00 okcuze kpemuus (IV) u kpeMHUEBOM
KHCJIOTE.

Cunukatsl, UX UCHOJB30BaHUE B OBITY,
MEAUIIMHE, TPOMBIIIIEHHOCTH.
Baxwueiiime cTpouTenbHbIe MAaTEPUAIIBI:
KepaMmHKa, CTeKJIO, IIeMEeHT, OETOH,
)ene300eToH. [Tpo6iembr 6e30macHOro
HCIOJIb30BaHUS CTPOUTEIBHBIX
MaTepuajoB B MOBCEIHEBHOM KU3HH.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Mogenu KpUCTAIUTMYECKUX PEIIETOK

OpraHUYeCKHUX BEIIECTB.
OnuceIBaTh poJib OEIKOB, )KUPOB U YIIEBOI0OB
B (DYHKIIMOHWPOBAHUH KHUBBIXOPTaHU3MOB,
COCTaB MIPUPOTHBIX UCTOYHUKOB
YTJIEBOJIOPOJIOB, UX POJIh

B OBITY U IPOMBIIIIJIEHHOCTH.

[TpoBOAUTH BHIYUCIICHHUS TI0 YPABHEHUSM
XUMHYECKUX PEaKIUil.

[TnanupoBaTh U OCYIIECTBISTHHA

MPaKTUKE XUMHUYECKHE

AKCIIEPUMEHTHI, IPOBOIUTH HAOIIOICHNUS,
JIeaTh BBIBOBI MO PE3YJIbTaTaM
AKCIIEPUMEHTA MPU TPOBEACHUH
71a00PATOPHBIX OTMBITOB U MTPAKTUYECKUX
pabor.

CrnenoBath nmpaBuiIaM 0€30TacHOM

paboThl B 1abopaTopun

MIPY UCTIOJIB30BaHUH XUMUUYECKOM

MOCY/IbI K 000PY/IOBAHMS.

Hcrnonp30Bath NMpy BHITIOJHEHUH YI€OHBIX
3aJIaHUH TEKCThI yueOHHKA, CIIPABOYHBIE
matepuainsl ([lepuoanueckyro cucremy
xumu4deckuxaineMeHnToB /. . MeHaeneena,
TaOIUIypACTBOPUMOCTH KUCIIOT, OCHOBAHUMN
Y COJIeH B BOJIE, DJICKTPOXUMHUYECKUM sl
HANPSDKEHUN METaJIOB)
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anmMasa, rpadura, Gpymiepena.
O3HaKoMJIEHHE C IPOLIECCOM aJcopOLUU
PacTBOPEHHBIX BEUIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPONUCTBOM
MIPOTUBOTA3a.

O3HakoMJIeHHEe ¢ TPOAYKIIUEN
CUJIMKAaTHOM TTPOMBIIINIEHHOCTH
(Bunmeomarepuansl: cCUTMKaTHAS
IPOMBIIIJIEHHOCTB ).

Mopaenu MOJIEKYJT OPTaHUIECKIX
BEIIIECTB.

Jlabopamopmuwiii onvim:

[Tonyuenue, cobupanue, pacrio3HaBaHHEH
M3y4eHUE CBOMCTB YIJIEKUCIIOTO Ta3a.
[IpoBeneHnE KaUeCTBEHHBIX PeaKIMiiHA
KapOOHAT M CUJIMKAT-UOHBI U U3y4YEHUE
MPU3HAKOB MX MPOTEKAHMUS.
Ilpaxmuueckue pabomul:

Ne 4, TlonmyueHue yriekuciioro rasa,
U3y4EHHUE €ro CBOMCTB.

No 5. Pelienne 3KcriepuMeHTalIbHbBIX 3a/1a4
o Teme «BaxHeilre HeMeTauIbIu UX
COEIMHEHUS»

Buruucnenus:

M0 YpaBHEHUSM XUMHUYECKUX PEaKIuil

Hroro no pazneny
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Paznen 3. MeTa/LIbl H HX COCINHCHUHA

3.1 | OOGmue cBoiicTBa 4
METaJJIOB

OO6m1ast XxapaKTepUCTUKAa XUMUUYECKHUX
3JIEMEHTOB — METAJIJIOB HA OCHOBaHUU UX
noJjoxxeHus B [lepuoanueckon cucreme
XUMUYECKUX DJIEMEHTOB

J.. MenneneeBa u CTpOCHHS aTOMOB.
Crpoenue meramuioB. Meraminueckas
CBSI3b U METaJUTHUECKast
KpUCTAJUIMYECKas pelIETKa.
DIIEKTPOXUMHUYECKUI DSl HAPSKEHUM
MeTaioB. Ou3ndyeckrne U XUMUYECKUE
cBoiicTBa MeTayuioB. OOuIue crnocoOsl
noJiyueHus: MetajuioB. [loustue

0 KOPPO3UU METAIIJIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI KX OT KOPPO3HH.
CmuiaBbl (CTalib, YyTYH, TIOPATIOMUHUH,
OpoH3a) ¥ UX IPUMEHEHHUE B OBITY U
POMBIIIIIEHHOCTH.

Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

OO0pa31bl METaIIOB U CIUIaBOB. M3yueHue
pPe3yabTaTOB KOPPO3UH METAJIOB
(BO3MO’KHO MCIOJIb30BaHKE
BUJICOMATEPHUAIIOB).

JlabopamopHvle onvimul:
O3zHakoMIieHHEe ¢ 00pa3IiaMyu METaIIOB U

CIIJIaBOB, UX (1)I/ISI/I‘IGCKI/IMI/I CBOMCTBaMH.

PackpbIBaTh CMBICIT N3y4aeMBbIX IIOHATUN U
NPUMEHSTH 9TH OHATHUS NPH OTIHCAHUH
CBOMCTB BEIIECTB U UX IIPEBPALLECHUN.
OO0BbsCHATH 00IIHME 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOICTB 3JIEMEHTOB-
METAJIJIOB U UX COETUHEHUH ¢ yuETOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh CTPOCHHE METAIIIOB,
o0mue pu3nyecKue U XUMUIECKHE
CBOMCTBA METAJIJIOB.

XapaxTepu3oBaTh 00IIHE CIOCOObI
MOJIy4EHUS] METAIJIOB.

OnuceIBaTh COCOOBI 3aIIUTHI METANIOBOT
KOPPO3HH.

CrnenoBath npaBuamM 0€301acHOM pabOTHI
B J1a00paTOpUU MPH KCIOJIb30BAaHUU
XUMHUYECKOH TOCYAbl HOOOPYIOBAHMUS.
[Tpon3BOANTH BBIUNCIIEHUS

10 YPaBHEHUSM XUMHUYECKUX PEAKLUH,
€CJIM OJJUH U3 PEAareHTOB COJIEPHKUT
IpUMECH.

VY4acTBOBaTh B COBMECTHON paboTeB

nape Wi rpyrre.

Mcnoap30BaTh NpH BHINTOJIHEHUH

y4eOHBIX 3aJJaHUH TEKCThI yueOHHKa,
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Buviyucnenus:

M0 YPaBHEHHUSAM XUMHUYECKUX PEaKIIUid,
€CJIM OJIUH U3 PEareHTOB COJIEPIKUT
npuMecu

cupaBouHble MaTepuansl (Ilepuoanueckyro
CHUCTEMY XUMHUYECKHX3IeMeHTOB [I. M.
MenneneeBa, TabIMLypacTBOPUMOCTH
KHCJIOT, OCHOBAHUI U COJICH B BOJE,
ANEKTPOXUMUYECKUN PSJT

HaNpPsDKEHUN METAJIOB)

3.2

Baxneiimnie
METaJUIBI U UX
COEIMHEHUS

IIemognbIe METAIUIBI: TIOJIOKEHNIE

B Ilepnoanueckoli cuUCTEME XUMHYECKHUX
anemenToB (.M. MenneneeBa, cTpoeHue ux
aTOMOB, HAXOXJICHHE B IPUPO/IE.
dusznvecKkue 1 XMMHYECKHE CBOMCTBA (Ha
npuMepe HaTpus U Kayusi). OKCUABIN
TUJIPOKCH]IBI HATPUS U KaJus.

[IprMeHeHre METOYHBIX METAIIIOB U UX
COEIUHEHU.

IllenoyHo3eMenbHbICE METAUIBI MarHuid |
KaJIbIIMW: moJioxkeHue B llepuogmyeckoii
CHCTEME XMMHYECKHUX IJICMEHTOB

.. MenneneeBa, CTPOCHHE UX aTOMOB,
HaxoJeHue B npupojie. Pusndyeckue u
XHUMHYECKHE CBOMCTBA MarHus U

Kanbplua. BaxxHelnmme coetnHEeHUS

KaJIbIHsI (OKCHT, TUIPOKCHI, COJIH).
JKEcTtkoCTh BOIBI M CIOCOOE! €€

YCTpaHEHHS.

AITOMUHHIL: TOJIOKEHUE
B Hepnonnqecxoﬁ CUCTEMEC XUMHUYCCKUX

OO0bsACHATDH 001I1E 3aKOHOMEPHOCTHB
U3MEHEHUHN CBOMCTB AJIEMCHTOB-

METAJJIOB ¥ UX COCTUHCHUH B TPYITIIAXC
Y4ETOM CTPOEHHUSI UX aTOMOB.
XapakTepru3oBaTh (PU3NICCKHE U XUMHICCKHE
CBOMCTBA MPOCTHIX BEIIECTBMETAILIOB M HX
coeHEeHUH (OKCUIOB, THIPOKCHUIOB, COJICH),
CIIOCOOBI UX MOJTYUCHUS, TPUMCHEHHUE U
3HAYCHHE

B IIPUPOJIC U )KU3HU YEIOBEKA.
YcTaHaBIMBaTh MPUYUHHO- CJICICTBEHHYIO
CBSI3b: CTPOCHHE BEI[ECTBAa — CBOMCTBA —
MPUMEHEHHE —Ha IPUMEpax N3ydaeMbIX
BEILIECTB.

Pacmo3HaBath ¢ MOMOIIbIO KAY€CTBEHHBIX
peaKIuii HOHBI METAJUIOB: MarHus,
KaJbIIKs, aIFOMUHUS, IUHKA, skene3a (11)u
xenesa (1), meau (11).

Jloka3biBaTh aM(OTEpHBII XapakTep
OKCHJIOB U TUJPOKCHJIOB aJTFOMUHUS
[MHKA.
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anemeHnToB [[.1. Menneneesa, ctpoeHue
aToMa, HaX0X/IEHUE B IPUPOJIE.
DuU3NYECKUE U XUMUYECKHE CBOMCTBA
amoMuHusi. AM(pOTEepHBIE CBOMCTBA
OKCHUJA U TUJIPOKCHJIA AIFOMUHUSL.

Keneso: nonoxenue B [lepnoanueckoin
CUCTEME XMMHUYECKHX 3JIEMEHTOB

J.N. MenaeneeBa, CTpOEHHE aTOMa,
HaxoX/eHue B npupojie. dusnueckue u
XMUMHUYECKHEe CBOMCTBA xene3a. OKCuapl,
ruapokcu bl u conu xxenesa (1) u xenesa(lll),
HX COCTaB, CBOWCTBA U MOJIYy4YEHUE.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Oco0OEHHOCTH B3aMMOJIEHCTBUS  OKCHIA
KaJbl[Usl W HATpus C BOJOH (BO3MOXHO
UCII0JIb30BaHUE BUIEOMATEPUATIOB).
OkpamuBaHue IJI1aMeHU HOHAMU HaTpusl,
KaJIus ¥ Kanblusl (BO3MOKHO UCIIOJIb30BaHUE
BUJeoMarepuasioB) VccnenoBanue cBOCTB
xéctko Boapl. [Iponiecc ropenus xenesa B
KHCJI0poie (BO3MOKHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB).

Jlabopamophvie onvimul:

HpOBe,ZleHI/Ie Ka4C€CTBCHHBIX peaKL{I/Iﬁ Ha

HOHBbI (Mal"HI/IH, Kajablus, alJlOMHUHUA,

[TnanupoBaTh U OCYIIECTBIATHHA
MIPAKTUKE XUMHUYECKUE

AKCIIEPUMEHTHI, TPOBOAUTH HAOIIOICHHSI,
JIeJIaTh BBIBOJIBI 110 pe3yJIbTaTaM
OKCIIEPUMEHTA TIPH MTPOBEICHUHN
71a00PATOPHBIX OIBITOB U MPAKTUISCKUX
pabor.

CrnenoBath nmpaBuiiaM 0€30MacHOM
paboTsl B 1aboparopun

IIPH UCTIOJIb30BAHUY XUMUIECCKON
MOCY/IBI ¥ 000PYIOBAHMUS.

[TpoH3BOIUTE BBIYUCIICHHS 10
XUMHUYECKUM YPAaBHEHUSIM.
Y4acTBOBaTh B COBMECTHOM pabOTEB
nape WM rpymime.

BricTpanBath pa3BEpHYThIE MUCbMEHHBIEH
YCTHBIE€ OTBETHI C OMOPOM

Ha nHpoOpMaIUIo U3 ydeOHHKA U
CIIPaBOYHBIX MAaTE€pPHAJIOB, TPAMOTHO
KCII0JIb30BaTh U3yYEHHbIN MOHATUHHBIN
anmnapar Kypca XuMuu
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nuHKa, xenesa (1) u xemnesa (I111), mexu(ll),
OTIMCaHUE MPU3HAKOB UX

MPOTEKAHUS.

HccnenoBanue aMm(poTepHBIX CBOWCTB
TUIPOKCH/IA aTFOMUHUS U TUIPOKCHAA
IIUHKA.

Ilpakmuueckue pabomwi:

Ne 6. XKE€cTKOCTh BOJIBI M METOIBI €€
YCTpaHEHHS.

Ne 7. Penienne skcriepuMEHTANIBHBIX 3a7a4
1o TeMe «BaxkHenme MeTajuibl HuX
COCTMHEHUS.

Buiuucnenus:

[0 YPAaBHEHUSM XUMHUYECKUX PEaKLUi, eciu
OJIVH U3 PEareHTOB JaH B U30BITKEUIN
COJIEP’KUT MIPUMECH;

MacCOBOM JI0JIM BbIXOJa IPOAYKTa

peakuuu

Uroro no pazneny 2
0

Paznen 4. Xumus u okpyskamomas cpeaa
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4.1

XUMUA 1
OKpy»Karolas cpena

BewecTBa 1 MaTepuasl B IOBCETHEBHOM
JKU3HU 4enoBeka. bezonacHoe
UCII0JIb30BAHUE BEIIECTB U XUMUUYECKUX
peaxuwmii B 0bITy. [lepBast momomis mpu
XMUMHMUYECKUX 0XKOTaX U OTPaBJICHUSX.
XUMHUYECKOE 3arpsiI3HEHUE OKPYKaroILen
cpenbl (mpeaenbHas I0ImycTuMas

XapakTepu3oBaTh pojib XUMUHU

B Pa3JIMYHBIX cepax IesTeTbHOCTH
JII0/IeH, OCHOBHBIC BEIIIECTBA U
MaTepuaibl, IPUMEHSIEMBIC B )KU3HU
COBPEMEHHOTO YeJIOBEKA.

OOBSCHATH ycI0BUS 0€3011aCHOTO
HCIIOJIb30BaHHU BECUICCTB U XUMHUYCCKHUX
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KOHIIEHTpaIUs BemecTB. Poyib XuMuus
pEIICHUH YKOJOTHYECKUX MPOOIIEM.
Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

N3yuenune 006pa3oB MaTepuaion
(cTexIo, CIIyIaBbl METAIIJIOB, TTOJTMMEPHBIE
MaTepuabl)

peakuuii B ObITY.

AHanu3upoBaTh U KPUTUUECKU OIEHUBATH
MH(pOpPMAIIKIO O BIUSHUAU MPOMBIIIJIEHHOCTH,
CEeJIBCKOT0 XO3SIIICTBA, TPAHCIIOPTA U JIp. Ha
COCTOSIHUE

OKPY>KalOIlEeH Cpeibl.

YMeTh 0Ka3bIBaTh MEPBYIO MOMOIIh

MIPU XUMHYECKHUX 03KOTaxX U OTPaBICHUSX.
[IpunuMath yuactue B 0OCYKJIEHUU MPOOIIeM
XUMHYECKOW U IKOJIOTUYECKOMN
HaIpaBJIEHHOCTH, BBICKA3bIBaTh COOCTBEHHYIO
TTO3UIIHMIO TI0 PO0JIeMe U TpejyIaraTh
BO3MO>KHBIE ITyTH €€

peueHus

Hroro no pazneny:

Pe3epBHOE Bpems

OBIIEE YNCJIO YACOB
I10 [TIPOI'PAMME

0 oWl Ww
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
KounuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
o/ Tema ypoka Beero KO;TpOJIbHBIe HpﬁaKanecmle W3ydMeHHsi | 00pa3OBATEbHbIC
padoTsI padoThbI pecypesI
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 bubmmoreka [{OK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
2 [TorsTHE O METOAAX ITO3HAHKS B XUMHH 1 bubmorexa [JOK
https://m.edsoo.ru/ff0d227¢e
[IpakTnueckas padota Ne 1 «IIpaBuia
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 bubmuorexa [JOK
oOparenus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Yuctele BemecTBa 1 cMecu. CriocoObl 1 bubmuorexa [JOK
pa3aeiieHus: cMecei https://m.edsoo.ru/ff0d26ca
IT 6ota Ne 2
5 «IE);KT;II‘:{C;: }(131\14)20::)1”: EEH': npumepe 1 bubmrorexa [JOK
8 N PHMED https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOU COJIH)»
bu6mmoreka [JOK
6 ATOMBI H MOTICKYJIEI 1 https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 bubnuoreka [JOK
(CMMBOJIBI) XUHMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOKHBIE BEIIECTBA 1 bubmiorexa [IOK
P B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUYEHHUE 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d2d50
3 .
o | e oo | BuGorsa 101
PMYJIa. https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKUX AJIEMEHTOB
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https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

11 OTtHocuTenbHAst aTOMHasI Macca. bubmuoreka [IOK
OTHOCHUTENBHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
3JIEMEHTA B COEUHECHUH https://m.edsoo.ru/ff0d350c
13 KonunuectBo Bemniecta. MoJib. bubmmoreka [{OK
MougnsipHas macca https://m.edso0.ru/ff0d5230
14 DOuU3N4eCcKrue U XUMUYECKHE SIBIICHUSI. bubmmoreka [{OK
XUMUYECKask peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBHsI MPOTEKAHUS bubnuorexa [JOK
XUMHUYECKUX PEAKINi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEeHHsI MacChl BEIIECTB. bubnuoreka [IOK
XHWMHUYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
B clie 0JIMYECTBA, MacC
17 BeB Iq:(;TJ;aH;I: . ;I;I;eH:IfIM rHMI/IIieCKHX bubmorexa LOK
Heers P https://m.edsoo.ru/ff0d5708
peakimit
Kinacc a ec €aKIuii
8 P ’ https://m.edsoo.ru/ff0d3f34
3aMeInieHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 9H I/IKJ‘IOI‘II/IC IITICT 1306qu eII{:I,;Ie/eII/I Eubmrorexa TOK
H AT m https://m.edsoo.ru/ff0d40c4
cUCTeMaTu3allus 3HaHUH
20 KontponpHas padorta Nel o teme bubnuoreka [JOK
«BelllecTBa U XUMUYECKUE PEAKIIUI https://m.edsoo.ru/ff0d4290
2 osna. Kucnopon - newentu Bu6motexa LIOK
Ayxa. post https://m.edsoo.ru/ff0d448e
npoctoe BeniecTBo. O30H
| Samecme s moamseme oo BuGnionss LOK
PO/ \peaKil ’ https://m.edsoo.ru/ff0d4614
ropenue). [Tonsitue 06 okcuaax
CriocoOsI mosTyueHus: KUCIopoia B BuGmorexa LIOK
23 71a00paTOPHH U TPOMBIIIEHHOCTH.

HpI/IMeHeHI/IC KHCJIOpOoJa

https://m.edsoo.ru/ff0d497a
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TennoBoit 3¢ ekt XuMIIecKoit
peaxiuu, IOHATHE O

bubmuoreka [JOK

24 TEPMOXHUMHUYECKOM YPABHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHYCCKUX PEAKITUIX
To o (HedTh, yro €TaH).
25 3ar1;;2]:16}$e¢§;ﬂ§rxaHI():III/IOI\cdo(TSL?Zro bubmorexa [IOK
’ https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAICHUS
[Ipa eckas pabota Ne 3 o Teme
26 <<1PIOJK1;I:IJZHHK6 EEO6H11;3HHC KrI[/ICJ:OI}:)/IOI[a bubmorexa [JOK
. ’ https://m.edsoo.ru/ff0d4ae2
W3YYCHHE e€r0 CBOMCTBY
27 Bonmopox — anemeHT u npoctoe bubnuorexa [JOK
BemecTBo. HaxoxieHne B npupojie https://m.edsoo.ru/ff0d4dd0
28 du3nvecKkrue U XMMHUYECKHE CBOMCTBA bu6moreka [IOK
BoJtopoza. IIpumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsATHE O KHCIIOTAX U COMSAX bubmorexa LJOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI moTy4eHust BOA0Opoaa B bubmuorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpa eckas pabota Ne 4 o Teme
31 «lPlogflf;eIeHHI; EIC)O6H;aHHe Bré)n(T)pD(;Ina Eubmiorexa TOK
N ’ https://m.edsoo.ru/ff0d4f42
M3y4YEHUE €ro CBOMCTBY
32 MonspHsiii 00bEM ra3oB. 3aKOH bubnuoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
3 pemecrmaras 1o oro momecTnons u6orera LIOK
Hl My https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
B 61e
| e e s B LOK
ypas peaKil N https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH ra30B
35 du3nyecKre 1 XMMUYECKHEe CBOMCTBA bubnmuoreka [JOK
BO/JIBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanuii. [TousTue 00 bu6nmoreka [JOK
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HWHJIMKAaTOpax

https://m.edsoo.ru/ff0d59e2

Bopa xak pactBoputens. HacblleHnbie

bubmmoreka [{OK

37 1 HEHACBIIIEHHbIE pacTBOPbL. MaccoBast https://m.edsoo.ru/f0d5b40
JI0J1s1 BELIECTBA B pacTBOPE
[Ipaktuyeckas padora Ne 5 o reme
38 «IIpuroToBieHue pacTBOPOB C bubnuorexa [JOK
OIIpeNENEHHON MaCcCOBOM J10JIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BELIECTBAY
39 KonTponsnas pabora Ne2 no teme bubnuorexa [JOK
«Kucnopoa. Bogopoa. Boma» https://m.edso0.ru/ff0d6342
40 Oxkcuapl: cocTaB, Kiaccuuraus, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosmydyenne u XuMHUYECKUE CBOMCTBA
41 KI/ICJ‘I}:)qTHBIX OCHOBHBIX U aM(OTEPHBIX bubmrorexa [JOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHHUsI: COCTaB, KIacCU(pUKAIIHS, bu6mmoreka [IOK
42 _
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonydyenne u XMMHUYECKUE CBOMCTBA bubnuoreka [JOK
OCHOBAaHUU https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, knaccudukanms, bubnuoreka [JOK
44 _
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tosnydenune n XuMHUYECKHE CBOMCTBA bubnuoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATypa
46 CHOCOéI}; HI([)J'I )CHI/I}I XI/IMI/I‘IZEKI,/IG bubmiorexa LIOK
. v ’ https://m.edso0.ru/00ad9474
CBOICTBa
[IpakTuueckas pabota Ne 6. Pemenue
9KCIEPUMEHTAJIBHBIX 3aa4 110 TEME bubnuoreka [IOK
47 _
«OCHOBHBIE KJIACChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHECHUIN»
48 I'enernueckas cBsA3b MEXAY KlaccaMu bubnuoreka [IOK

HCOPraHNM4YCCKUX COCIUHEHUH

https://m.edsoo.ru/00ad9a50
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bubmuoreka [JOK

49 O06o001IeHre U cCUCTEeMAaTH3aIlisl 3HAHUHA https://m.edsoo.ru/00ad9ch?
KonTtponsHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPIaHUYECKUX BH6J.IHOTeKa HOK
. https://m.edsoo.ru/00ad9ela
COCTMHCHUI
[TepBbIe MOTBITKA KIIACCHPUKAITUU
51 XUMHUYECKHX dJieMeHTOB. [ToHsTHE O BH6J.IHOTeKa HOK
https://m.edsoo.ru/00ad9ffa
rpyNnax CXOJHBIX JIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 [Tepuoanueckas cucTeMa XUMHYECKUX BH6J,IHOTeKa HOK
https://m.edsoo.ru/00ada52c
anemeHToB J. . Menaeneera
53 [Tepuomapl, Tpynmbl, TOATPYIIIHI BH6J_IHOTeKa HOK
https://m.edsoo.ru/00ada52c
54 Crpoenue atoMoB. CocTaB aTOMHBIX bubnuoreka [IOK
anep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue AIIeKTPOHHBIX 000JI09eK
55 aToMOB 3J1IeMeHTOB [leproanueckoit BH6J_IHOTeKa HOK
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MenaeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 9JIEMEHTA 110 €ro MOJI0KCHUIO B bubnuoreka [JOK
[Tepuonnueckoit cucreme 1. U. https://m.edsoo.ru/00ada824
Meunpeneena
3nauenue [leprnoandeckoro 3akoHa ajis
57 pa3BUTHs HayKu U npaxtuku. J1. K. bu6mmorexa LIOK
MeneneeB — yu€HbIi, eAaror u https://m.edsoo.ru/00ada96e
IpaKJIaHUH
58 DIEeKTPOOTPULIATENILHOCTh ATOMOB bubnnoreka [JOK
XHMHYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnas xumuueckas CBsizb Eubmiorexa LTOK
https://m.edsoo.ru/00adac34
60 KoBanenTHas nosnsipHas XuMu4eckas bubnuoreka [IOK

CBA3b

https://m.edsoo.ru/00adaab8
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61 KoBanenTHas HenossipHas XuMudeckas 1 bubmuoreka [IOK
CBS3b https://m.edsoo.ru/00adaab9
bubnuorexa [JOK
62 Crenen, oxuceHis . https://m.edsocI)_.[ ru/00adae28
63 OKHCAUTENBbHO-BOCCTAHOBUTEIIbHBIE 1 bubnuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
bubnuorexa [JOK
64 OxuCIUTETN U BOCCTAHOBUTEITH 1 https://m.e dSO(])_.[ru 100adb076
65 KonTponsnas pabora Ne4 no teme 1 bubnuorexa [JOK
«CTtpoeHne atoMa. XUMHYECKasi CBSI3b https://m.edso0.ru/00adb486
66 PesepBHblit ypok. O60011eHNE U 1 bubnuoreka [IOK
CUCTEMaTH3alus 3HAHUN https://m.edsoo.ru/00adh33c
67 PesepBHblit ypok. O6001IeHE U 1 bubnuoreka [IOK
CUCTEMaTH3alus 3HAHUN https://m.edsoo.ru/00ad9ch2
68 PesepBHblit ypok. O6001IeHE U 1 bubnuoreka [IOK
cUCcTeMaTU3alys 3HaHU! https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne Mara uudposeie
Tema ypoka
n/n P Bcero KO; TPOJILHBIC HpﬁaKanecxne u3yueHnusi | oOpa3oBaTejibHbIE
padoTsI padoThbI pecypebi
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuorexa [JOK
XUMHUYECKUX AemMeHToB /1. U. https://m.edsoo.ru/00adb59e
MeneneeBa
3aKOHOMEPHOCTH B H3MEHEHUH

2 CBOWCTB XEIMI/I‘-IeCKI/IX AJIEMEHTOB 1 bubmrorexa [JOK

N https://m.edsoo.ru/00adb6b6
TIEPBBIX TPEX MEPUOJIOB
Knaccudukanus 1 HOMEHKIaTypa bubmuorexa [JOK

3 1 _

HEOPraHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bunpl xXuMuueckoil CBS3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponbHas padota Nel o teme

5 «IToBTOpEHUe U yriyOneHne 3HaHUM 1 1
OCHOBHBIX pa3/IesIoB Kypca 8 Kiacca

6 Knaccudukanus xuMmuaeckux 1 bubnuoreka [JOK
peaKkuuii Mo pa3IMYHbIM PU3HAKAM https://m.edsoo.ru/00adbch0
[TonATHE O CKOPOCTH XUMUYECKOI

7 CaKIuu HOH}IpTI/Ie 0 TOMOT€HHBIX U 1 Eubmorexa TOK
PCAKIUTH. https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaAKIIHUIX
[ToHsiTHE O XUMHUYECKOM PABHOBECHH.

8 @DaKTOpBbI, BIUSIOLIME HA CKOPOCTh 1 bubnunoreka [JOK
XUMHUUYECKON PeaKIuu U MOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHSI
OKHCANTENBHO-BOCCTAHOBUTEIIbHBIE bubnuoreka [IOK

9 1 _
peaxkuuu https://m.edsoo.ru/00adcade

10 Teopus 3neKTpOIUTHUECKON 1 bubnuoreka [IOK
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mucconranuu. CUiIbHBIE U C1a0ble
3IEKTPOJIUTHI

https://m.edsoo.ru/00adcd68

11 Hounrle ypaBHeHUS peakiuii bubmorexa [IOK
yp p https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIOT U
12 OCHOBAaHHUH B CBETE IIPEJICTaBICHUN bubmorexa LIOK
p N https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUYECKON JUCCOIHAITIT
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MIpPEeNCTABIEHUN 00 bubmorexa [IOK
p . https://m.edso00.ru/00add8b2
AIEKTPOJIUTUICCKON TUCCOITUAITTT
14 Tlousttie 0 runpoIN3e cojie Bubmiorexa LIOK
Ap https://m.edsoo.ru/00add9d4
15 OO6o01enre U cucTeMaTu3arus bubmuorexa [JOK
3HAaHUU https://m.edsoo.ru/00addd12
ITpakTrueckast padora Ne 1.
16 <<1£)6HIGHI/IG 31<cnpe NMEHTAIILHBIX bubunorexa LIOK
p https://m.edsoo.ru/00addbfa
3a1auy
Kourponsaas padbora Ne2 o teme
17 <<9J'IGII<)T OJ'H/ITI/EIGCKEI}I WCCOLIMAINAS bubunorexa LIOK
p a ’ https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B PACTBOPAX»
OO01as XxapakTEPUCTHUKA TaJIOTEHOB.
18 XI/III;]/III/IIIGCKPI/IG CBI;ﬁCTBa Ha IpUMepe bubmiorexa HOK
p p https://m.edsoo.ru/00addfe2
xJiopa
Xgoposonopoa. ConsgHas KAUCIoTa
19 XI/IME‘ISCI?I/IS CII;OI?ICTBa OJI eHI/Ie, bubmiorexa LHOK
? ya ’ https://m.edsoo.ru/00ade104
MIPUMEHCHHE
IIpaktuueckas padora Ne 2 o teme
20 «IPIOJ'I eHue colijoﬁ KHCJIOTHI bubmiorexa HOK
yd . . > https://m.edsoo.ru/00ade348
M3y4yeHUue €€ CBOMUCTB»
B
BIYUCIICHUS T10 ypaliHeHH;IM BuGmorexa LIOK
21 XUMHYECKUX PEaKIUii, €1 OJHH U3

PCarcHTOB J1aH B H30BITKE

https://m.edsoo.ru/00ade488
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22 OO01mas XapakTepUCTHUKA SIIEMEHTOB bubnmoreka [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AJITOTpOTTHBIC MOTU(UKAIIUNA CEPHIL.

Haxosxnenue cepsl 1 €€ coeTMHEHUI bubnuorexa [JOK

23 N :

B Npupoae. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl

24 CepoBoa0po1, CTpOCHHUE, bubnuorexa [JOK
(bu3HYecKre U XMMHUYECKUE CBONCTBA https://m.edsoo.ru/00ade802
Oxcunsl cepsl. CepHast KHUCIIOTa,

25 (1)1/131/13601(1/12 u xmfnqecxne CBOWCTBA, bubmmorexa LIOK

’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUYECKUE PEAKIINH, JIEKAIIUE B
OCHOBE TIPOMBIIICHHOTO Croco0a
MTOJTY4EHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK

26 :

XHWMHYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpYXKaIoIIeH Cpeibl COSAMHEHUSIMHU
cepbl

27 Brruncnenne maccoBoii 10K BEIXOa bubmuorexa [JOK
MPOJIyKTa peaKIuu https://m.edsoo.ru/00adec8a
OO6mras XxapakTepuCTHUKA SJIEMEHTOB

28 VA-rpynisl. A30T, paclipoCTpaHEHHE bubnuoreka [JOK
B npupoe, puznueckue u https://m.edsoo.ru/00adeea6
XUMHUYECKHE CBOMCTBA
AMMHMaK, ero pusndeckue u

29 XI/IMI/I‘IeC,KI/Ie c(goﬁCTBa MOJTyYCHHE U brbmorexa [JOK

’ yi https://m.edso0.ru/00adf004
MIPUMCHCHHE
[IpakTuueckas padota Ne 3 mo teme
30 «IPIOJ'I CHHUE ah}[jMHaKa H3y4YCHHUE €TO brbmorexa [JOK
. Y1 - M3V https://m.edso00.ru/00adf180
CBOMCTB»

31 A3oTHAas KucJoTa, e€ pusndeckue u bu6mmoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306

32 Hcnonp30BaHne HUTPATOB U COJIEH bubmiorexa LIOK

https://m.edsoo.ru/00adf518
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AMMOHHSI B KQUeCTBE MUHEPATHHBIX
ynoopenuit. Xumudeckoe
3arps3HEHUE OKPYKAIOIIEH CpeJIbl
COCJIMHEHUSIMH a30Ta

dochop. Oxcun dpocdopa (V) u

bubmmoreka [{OK
33 pocopuaz fneiota, (usmiccxue https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOTYUCHUE
Ucnonb3oBanue pocdaTtos B
KauecTBe MUHEPAIBbHBIX YI0OpEHUH. bubnuoreka [JOK
34 o .
3arps3HeHre TPUPOTHON CpeIb https://m.edsoo.ru/00adfc20
tdbocdaramu
Vruepon, pacipocTpaHeHHE B
35 Hpnpgﬂg gmlﬁlecxl;e Y XUMHUYECKHUE bubmrorexa [JOK
T ’ https://m.edsoo.ru/00adfd9c
CBOMCTBA
Oxkcunpl yriaepojaa, ux Gusndeckue u
36 XHMHYECKHE CBOMCTBA. bubmuorexa [JOK
DKOJIOTHYECKHE TIPOOIIEMBI, https://m.edsoo.ru/00adfebe
cBsi3aHHBIE ¢ OKcuaoM yrieposa (1V)
37 YronpHas KucnoTa u e€ coiu bubmrorexa [JOK
https://m.edsoo.ru/00ae006¢c
[IpakTuueckast pabota Ne 4 o Teme
38 "[lostydeHue yriieKucioro rasa. bubnuoreka [JOK
KadectBennas peakius Ha kapOOHAaT- https://m.edsoo.ru/00ae027e
HOH"
[TepBoHauanbHbIE TOHATHUS 00
39 0 rpaHI/IquKI/IX BeIlleCTBaX KaK O Eubmorexa TOK
p = https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yIriiepoia
40 Kpemnuuii u ero coennHeHus bubmiorexa [IOK
P & https://m.edsoo.ru/00ae080a
IIpaktuyeckas pabora Ne 5. Pemenue
a1 SKCIIEPUMEHTAJIbHBIX 33/1a4 110 TeEME bubnunoreka [JOK

«BaxkHen1e HeMeTauIbl U UX
COEIMHEHUS

https://m.edsoo.ru/00ae0bf2
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Kontponsnas padora Ne3 o teme

bubmuoreka [JOK

42 «BaXHEHIINE HEMETAILIBI 1 X https://m.edso0.ru/00ae0e18
COEIUHEHUS
OO61ast XxapakTepuCTUKAa XUMUYECKUX
9JIEMEHTOB — METAJLIOB.
Meramnuueckas CBsI3b U bubmmoreka [{OK
43 _
METaJUNIMYECKass KPUCTAJUTNYECKAS https://m.edsoo.ru/00ae103e
pemérka. Gu3nyeckre CBOMCTBa
METAIIOB
XUMHYeCcKHe CBOMCTBA METAJJIOB.
44 DIEKTPOXUMHUUECKHAI P bubinorexa LIOK
P . p https://m.edso0.ru/00ae1156
HaIpsDKEHUN METaJIOB
O61ue crnocoObl NOTy4YeHUS
MmetauioB. CriaBel. Beruncnenns no
45 aBHEHUSIM XUMHUYECKHUX PEaKINU bubmmorexa LOK
MY p > https://m.edso0.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJICPIKHUT
puMecH
46 IToHaTre 0 KOPPO3UN METAJIIIOB Bubmiorexa LIOK
pp https://m.edso0.ru/00ae1278
bu6mmoreka [JOK
4t [Henotnpie MeTamis! https://m.edsoo.ru/00ae14b2
48 OKcuIpl ¥ TUAPOKCHUIBI HATPUS U bubnuoreka [JOK
KaJus https://m.edsoo.ru/00ae14b2
49 Illenoyno3eMeNnbHBIC METAJLIbI — bubnmuoreka [JOK
KaIbIIMA U MarHui https://m.edsoo.ru/00ael5e8
50 Baxseiiue coequHEHUS KaJIbLIUs bubanorexa LIOK
https://m.edsoo.ru/00ae15e8
51 O00011IeHNE U CUCTEMATH3ALMS
3HAaHUU
59 JKEcTKOCTh BOABI M CIIOCOOBI €& bu6mmoreka [JOK
YCTpaHEHHUs https://m.edso0.ru/00ae1886
53 IIpaktuyeckas padora Ne 6 o reme bubmiorexa LIOK

https://m.edsoo.ru/00aelae8
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"YKécTKOoCTh BOIBI U METOBI €6
ycTpaHeHUs"

. bubmmoreka [{OK
>4 Amommimii https://m.edso0.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHIA U bubnuorexa [JOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
bubmmoreka [{OK
56 Keneso https://m.edso0.ru/00ae1d86
57 Okcubl, THAPOKCUIIBI M COJTH JKeTe3a bubnuoreka [JOK
(1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O60611v1eHHe Y CUCTEeMaTH3aIus
3HAHHH
[IpakTueckas padota Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 337a4 110 TEME bu6moreka [IOK
«Baxnenmme MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COEJIMHEHUS
Boruncnenus no ypaBHEHUSIM
XUMHUYECKUX PEaKLUid, eCIi OJUH U3
60 peareHTOB JaH B U30BITKE WIIH bubnuoreka [IOK
COJEPKUT IpuUMecH. Beruucienus https://m.edso0.ru/00ae1750
MaccOBOM JIOJIU BBIX0J1a IPOAYKTA
peakuuu
61 O606H}6HI/I€ U cHCTEeMaTu3alus
3HAHUN
KounTtponsnas pabora Ne4 mo teme
62 «Baxneiliue MeTamubl 1 UX
COEJIMHEHUS
63 Bemectsa u marepuaisl B bubnunoreka [JOK
MOBCEIHEBHOM JKU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKPYKarOLIEH CpeJibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B penieHnn bubnuoreka [IOK
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https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

HKOJIOTUYECKUX MPOOIIeM

https://m.edso0.ru/00ae4270

66 PezepBHbiit ypok. O0o0IeHNE U 1 bubmuorexa [IOK
CHCTEeMaTH3aIus 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PezepBubiit ypok. O0o0mICHNE 1 1 bubmoreka [IOK
CHCTEMAaTH3aINs 3HAHUH https://m.edsoo.ru/00adb33c
68 PesepBHeIit ypok. O600IICHNE 1 1 bubnuorexa [JOK
CHCTeMaTH3aIs 3HaHUI https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68

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