MynuumnagsHoe 0r0pKeTHOE 00111e00pa30BaTeIbHOE YUPEKICHUE
CaetnsHCKas cpeaHsist 001ieoopa3zoBarenbHas MIKoIa
Yamyprckas Pecrrybnmka, BorkuHckuit paiion, ¢. Cetnoe, niep. IlIkonbubrit 8; 427421, ten: (34145)76-5-67,
dakc: (34145) 76-5-95, E-mail: svetloe.sosh@yandex.ru
OKIIO 54486040, OI'PH 1021801063778, MTHH/KIIII 1804006519/182801001.

I[MPUHATO - YTBEPKJIAIO
IleqarornuyeckuM COBETOM ‘ M IPEKTOP MEBEOY Csernauckon COII
ITporokoi ot 31.08.2023 Nel2 " AL Bobposa O.J1.

‘. Hprika®07731.08.2023 r. Ne 31/120n

PABOYAS ITIPOTPAMMA
(ID 1577761)

yueOHoro npeamera «Xumus. ba3zoBblii ypoBeHb»

Ut o0ydarommxcs 8 —9 kimaccoB



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOIO 00IIero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMIl K pe3yJbTaTaM OCBOCHHUS OCHOBHOMU
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHMUs, MPEACTAaBICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepanbHOil pabodeil mporpaMmbl
BOCITUTAHUS U C YYETOM KOHLEMIIUU NPENnoaBaHus Y4eOHOro peIMeTa « XUMHUs»
B 00pa3oBaTeNibHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma mo XxuMuu Aa€T MOpPENCTABICHUE O IENAX, OOIIel CTpaTreruu
oOy4eHusi, BOCIUTAHUS W Pa3BUTHSI OOYYAOIIMXCS CPEACTBAMU Y4EOHOTO
npeaMera, YCTaHABJINBAET 00s13aTENbHOE peAMETHOE COJIepKaHue,
NpEeAyCMaTPUBAET PACIpPENEICHUE €ro IO KiaccaM M CTPYKTYPUPOBAHHE IO
pa3ienaM M TeMaMm MpPOrpamMMbl MO XUMHUH, ONPENENSIET KOJIUYECTBEHHBIE H
KaueCTBEHHbIC XapaKTepUCTUKHU COJIepKaHMUS, PEKOMEHIYEMYIO
MOCJEAOBATEILHOCTh HM3YYEHHSI XHMUU C YUYE€TOM  MEXIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO TMporecca, BO3PACTHBIX
0COOEHHOCTEN  O0y4aloluXcs, OMNpeAeNseT BO3MOXKHOCTH MpeaMera s
peanuzauuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00Opa3oBaTEIbHOM
IporpamMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TPEOOBaHUM K
pe3ynbrataMm oOy4eHHUs XUMUW Ha YPOBHE IeJIeH N3yUYeHHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATENILHOM JIEATEIbHOCTH OOYYalolerocss Mo OCBOEHUIO
y4eOHOT0 CO/IepKAHUSI.

3HaHUEe XHMHHM CIYXUT OCHOBOW [l (OPMHUPOBAHUS MHUPOBO33PEHUS
0o0ydJaromerocs, ero mpeaCTaBICHUNH O MaTEPHAIIBHOM €IWHCTBE MHPA, BAXKHYIO
poJib WrparoT (GopMUPYEMbIC XHMHEH NPECTABICHUS O B3aWMOIIPEBPAIICHUSIX
PHEPrUM M 00 HSBOJIOIMHU BEIIECTB B MPUPOJE, O MyTAX PEHIeHUs TriI00aIbHBIX
npo0ieM YCTOMYMBOIO PA3BUTHUSI YEJIOBEUECTBA — CHIPHEBOM, SHEPreTHUECKOM,
MUIIEBOM M SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIeM 3IpaBOOXPaHEHUS.

N3ydyeHne xumuu:

CIOCOOCTBYET  peaju3alid  BO3MOXXHOCTEW  JUIsi  CaMOpa3BUTHS U
dbopMHpoOBaHUs KYJIbTYpPbI JIMYHOCTH, €€ 0011eH U PYyHKIIMOHAIbHON T'PaMOTHOCTH;

BHOCUT BKJIaJ| B (QOPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIOCOOHOCTEH
o0ydJaronmmxcsi, HABBIKOB HMX CAaMOCTOSATEIHLHOW  ydeOHOU  JesTEeIhbHOCTH,
DKCIIEPUMEHTAILHBIX W HCCICIOBATEIHCKUX YMEHHH, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B MTPOPECCUOHATILHOM JESTENbHOCTH;

3HAKOMUT CO CHenu(UKON HAydHOrO MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOIBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHN €CTECTBEHHO--HAYYHOW TPAaMOTHOCTH 00YJaIONTUXCS;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAy4YHBbIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTHYECKOE
o0Opa3zoBaHue 00yUJarOIIHUXCS.

JlaHHbIe HampaBieHUs B OOYYEHHUU XUMHHU OOECIEUMBAIOTCS CHEIU(UKON
COJCp)KaHUsl  Yy4yeOHOro  TpeaMeTa, KOTOpPBIM  SBISETCS  IEIaroru4ecku
alaliTHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKH XMMUU Ha OMPEACIEHHOM 3Tare e
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIMMUCS CHUCTEMBbl IMEPBOHAYAIBHBIX MOHATUNW XUMHHU, OCHOB
HEOPraHUYE€CKOW XUMHU M HEKOTOPBIX OTJEIbHBIX 3HAYMMBIX TMOHSTHM
OPraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHHU CPOPMUPOBAHA HA OCHOBE
CUCTEMHOIO mnojaxona k €€ m3ydeHuro. CoaepkaHUe CKIAIbIBAETCS U3 CUCTEMBI
MMOHSATHHA 0 XUMHYECKOM DPJIEMEHTE M BEIIECTBE M CUCTEMBI ITOHATHI 0 XUMHUYECKOM
peakiuu. OO0€ d3TH CHUCTEMBI CTPYKTYPHO OPTaHHW30BaHbI TI0 TPHHIIUITY
MIOCJIEIOBATENBLHOTO PA3BUTHS 3HAHHM HA OCHOBE TEOPETUYECKUX IMPEICTABICHUMN
Pa3HOIO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOW CBSI3H;

— TpencTaBieHUd 00 DICKTPOIUTHYECKOM IUCCOIMAIMM BEIIECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKU
MOJTYYE€HHBIX U OCMBICJIICHHBIX (haKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJTHOTO
YPOBHS K JPYrOMY, BBINOJHSAS (PYHKIMH OOBICHEHUS U MPOTHO3WPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOXXHOCTEU MPAKTHYECKOTO MPUMEHEHHS U TOJYy4YEHUS
V3y4aEeMBbIX BEIIECTB.

OcBoeHHME TMpPOrpaMMbl IO XHUMHHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
MPEJICTABICHUSI O XMMHUYECKOW COCTABJIAIOLICH HAYyYHON KapTHHBI MHUpPA B JIOTHKE
€€ CHCTEMHOM NPHUPOAbI, LIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUKO U
METOJIaM MO3HAaHUS B Hayke. M3ydueHHe XMMHUM OPOUCXOAUT C IPHUBJICYEHHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YeOHBIX mMpeaMeToB: «OKpyXalomuid Mup»,
«bnomorus. 5-7 knaccel» n «Pu3nka. 7 Kiacce».

[Ipy wu3yyeHUM XUMHHM TPOUCXOJAUT (PopMHUpOBaHHWE 3HAHUN OCHOB
XUMUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOU
JESATEIbHOCTH YEJIOBEKA W KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJBTYpHI.
3agaya y4eOHOro mnpeaMera COCTOMT B (OPMUPOBAHUU CHUCTEMbl XUMHYECKHX
3HAHUNA — BaKHEUINUX (haKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKHUX TOJIOKECHHM,
JOCTYIMHBIX O0O0OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKH, B



OpuoOOIIEHNH K HAyYHbIM METOJaM T[IO3HAHUSA TMPU HU3YYEHHH BEIECTB U
XUMHYECKHX PEaKIHi, B (OPMUPOBAHUHN M PA3BUTHUU MO3HABATEIbHBIX YMEHHUI U
UX TPUMEHEHWH B Y4eOHO-TIO3HABATENbHOM U  y4eOHO-HCCIEeI0BATEIbCKON
JESATEIbHOCTH, OCBOCHMM NpaBWJ O€30IacCHOr0 OOpalleHHs C BELIECTBAaMHU B
MOBCEIHEBHOM JKU3HH.

[Tpu u3yyeHuu XMMHHU HA YPOBHE OCHOBHOT'O OOIEro 0Opa30BaHUSI BaKHOE
3Ha4YeHHE MPUOOPENTN TaKUE LI, KaK:

— (GOpMHUPOBAHHE WHTEIUIEKTyaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEIHLHOMY MPHUHATHIO PELICHUMH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHSIM >KU3HU;

—  HalpaBJCHHOCTh OOy4YeHHMs Ha CHCTEMaTH4YEeCKOe MpUOOIIEHUE
o0Oy4Jaromuxcsi K CaMOCTOATEIbHOW IMO3HABATEIbHOU JEATENbHOCTH, HAyYHBIM
METOJaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMHUU;

— obecrieueHne ycaoBUil, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00yUYaIOIUMUCS
OMbITa Pa3HOOOPA3HOW MAESITENBbHOCTH, MO3HAHHWA U CAMOIO3HAHMS, KIIFOUEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOLIUX YHUBEPCAJIBHOE 3HAYEHUE IJIs
pa3IMYHBIX BUIOB JIESTEIBHOCTH;

— (¢opmupoBaHue o0OmEeld (YHKIMOHATBHOM M  €CTECTBEHHO-HAay4YHOM
IPaMOTHOCTH, B TOM YHCJIE€ YMEHHUH OOBSICHATP U OLEHUBATH SIBICHUSA
OKpPY’KAIOIIeT0 MHpA, UCIONb3YysS 3HAHHUS U OMbIT, MOJTYYCHHbIE MPU U3YHYCHUU
XUMHH, TPUMEHITh WX MPU PEUICHHH MpoOJeM B MOBCEAHEBHOW XHU3HU H
TPYAOBOH AESITEIBbHOCTH;

— (QopmupoBaHue y OOydyarolmuXxcs T'YMaHUCTUYECKHMX OTHOIICHUH,
NOHMMAaHHSA LEHHOCTH XUMHYECKHX 3HAaHUW Ui BBIPAOOTKH HKOJIOTHYECKU
1eJIecOo00pa3sHOro MNOBEAEHUS B OBITY M TPYAOBOM JEATENBHOCTH B LEISIX
COXPaHEHHUs CBOETO 37J0POBbs U OKPY’KAIOLIEH NPUPOJHON CPEIbl;

— pa3BUTHE MOTUBALUM K OOYYEHMIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO U
CaMOBOCIIMTAHUID HA OCHOBE YCBOEHHMS OOIIEUYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOpY IPO(MUIS M HANPABIEHHOCTU AAJIBHEHIIErO
oOyJeHwus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HU3YYEHHS XHMHM Ha YPOBHE
OCHOBHOTO 00111er0 00pa3oBaHus, coctapisieT 136 yacoB: B 8 kitacce — 68 yacoB (2
yaca B HeZlellto), B 9 kiacce — 68 yacoB (2 yaca B HEEIIO).



COJAEP/KAHUE OBYYEHUA

8 KJIACC

IlepBoHaYa/IbHbIE XMMHUYECKHE TOHATHSA

[Ipenmer xumuun. Posib XMMUM B )KU3HU YEJNOBEKA. XUMHUS B CUCTEME HayK. Tena u BelecTsa.
®u3nyYecKre CBOMCTBA BEIIECTB. ATperarHoe COCTOsiHUE BellecTB. [loHsiTHE 0 MeTomax MO3HAHUS B
xumun. YucTeie BemecTBa u cMecu. CriocoObl pa3ieieHus] CMecei.

ATOMBI 1 MOJIEKYJIbl. XUMHUYECKHE AJIEMEHThl. CUMBOJIBI XUMHYECKHUX 3JIeMEHTOB. [IpocTeie u
CJIOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumunyeckass (opmyna. BaneHTHOCTh aTOMOB XHMHYECKHX DJIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BenlecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCHUTENIbHASI MOJIEKYJIsIpHast Macca. MaccoBast
JI0JI1 XUMHAYECKOI0 3JIEMEHTA B COCIMHEHHH.

KonuuectBo BemiectBa. Monbs. MounsipHast macca. B3auMocCBs3b KOJMYECTBA, MAacChl U 4HMCIa
CTPYKTYpHBIX €IMHHUII BeulecTBa. Pacu€Tsl o hpopmynamMm XUMUYECKHX COETUHEHUH.

Du3nvecKnue U XMMUUECKUE SIBIICHUS. XUMUYECKasl peakius U €€ MPU3HaKU. 3aKOH COXPaHEHHUS
MaccChl BEIIECTB. XUMHUUYECKHe ypaBHeHMs. Kiaccupukamuss XMUMHYECKHUX peakiuil (CoeauHEeHUs,
pa3noXKeHUs, 3aMEIICHUs, OOMEHa).

Xumuueckuii Ikcnepumenm:

3HaKOMCTBO C XHMMHYECKOH TIOCYJOH, MpaBwjiaMH paOoTbl B JabopaTopud U TNpHEMaMHU
oOparieHus ¢ J1abopaTopHbIM 000PYIOBAaHUEM, U3yUYCHHUE M OMUCaHUEe (PU3NUECKHX CBOMCTB 00pa3IoB
HEOPraHMYECKUX BEIIEeCTB, HaOmoaeHne (Qu3ndeckux (IUIaBJICHHE BOCKA, TasHHUE JbJa, PACTHPAHHE
caxapa B CTYyNKE€, KUIIEHHE M KOHJEHCAlUs BOJbI) U XMMUYECKHX (FOpEHHE CBEYM, MPOKAIWBAHUE
MEIHOW TMPOBOJOKH, B3aMMOJICHCTBHE Mella C KHCIOTOH) SIBICHWH, HAOMIOJEHHE W ONMUCaHHE
MPU3HAKOB TPOTEKAHUS XUMHUUYECKUX peakiui (pa3joKeHue caxapa, B3aUMOJCHCTBUE CEPHOMU
KHCIIOTHI C XJIOpUIoM Oapusi, paznoxkenue runpokcuna meau (II) mpu HarpeBaHuu, B3aMMOCHCTBHE
xene3a ¢ pactBopom cosi Meau (1), n3yuenne crocoOoB pa3AesieHus] CMECei: ¢ TTOMOIIbI0 MarHuTa,
buIbTpOBaHNE, BBIMAPUBAHUE, AUCTHIULIHS, XpoMarorpadus, MpPOBEIEeHUE OUYMCTKH TOBAPEHHOU
COJIM, HaOJIIOJICHWE M OINMCAHUE pEe3yNbTaTOB MPOBEACHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH
COXpaHEHUs MACChI, CO3/IaHNE MOJIEIEH MOJIEKYJ (IIapOCTEPKHEBDIX ).

Ba:xuHeiinue npeacraBuTe/ M HEOPraHNYeCKNX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucmopon — sIeMEHT W MPOCTOE BEIIECTBO.
Haxoxxnenue kwuciopoma B mpupoze, GU3MYECKHE W XUMHUYECKHE CBOMCTBA (PEaKIIMM TOPCHHUS).
Oxcunel. IIpumenenune kucmopona. CrocoObl TMONydeHHUs KHCIOpoaa B jaboparopud U
npoMeblnieHHocTH. KpyroBopor kucimopona B mpupoae. O30H — amnoTrpomHas MoAU(UKaIMS
KHUCJIOPO/Ia.

TennoBoit >(pdexkT XUMUYECKON peakIiuu, TEPMOXUMHUYECKHE ypaBHEHUsS, 0JK30- H
SHIOTEPMUUYECKHE PeaKuU. TOIIMBO: YroJib U METaH. 3arpsA3HeHue Bo3AyXa, YCHIIEHHE TapHUKOBOTO
s dexra, pazpylieHne 030HOBOTO CIIOSI.

Bogopon — aneMeHT u mpocToe BemecTBo. HaxoxkneHue Bogopoaa B Mpupoje, GU3ndeckue u
XUMHYECKHE CBOICTBA, IPUMEHEHHE, CIOCOObI oayyeHus. Kucnorsl u comm.

MossipHblii 00bEM Ta30B. PacyéTbl Mo XUMHUUECKUM ypaBHEHUSIM.

Odusnyeckue cBoWcTBa BOAbl. Boma kak pactBoputenb. PactBophl. HackimieHHble u
HEHACBIIICHHbIE pacTBOPBL. PacTBOpUMOCTH BElIECTB B BojAe. MaccoBasi J10Jisl BELIECTBA B PACTBOPE.
Xumuyeckue cBoiicTBa BoJbl. OcHoBaHus. Ponb pacTBOPOB B MNpUPOAE W B JKU3HHU YEJIOBEKA.
Kpyrosopot Bojibl B ipupoe. 3arpsa3HeHre NpupoaHbiX BoJ. OXpaHa U O4MCTKA IPUPOAHBIX BOJI.

Knaccudukanmss Heopranmdeckux coeauHeHuid. Oxcuapl.  Kiaccudukamuss — OKCHIOB:
coneoOpa3yroiure (OCHOBHBIE, KHCIOTHBIC, aM(OTepHbIe) W HecoieoOpasyromme. HomeHkinarypa
okcu10B. duznueckrue U XUMUYECKHE CBOMCTBA OKCUIOB. [loyueHue OKCUIoB.

OcHoBanus. Knaccupukanus OCHOBaHMN: WIENOYM W HEPACTBOPUMBIE  OCHOBAHWSL.
Homenkmarypa ocHoBanuii. ®Dusznueckue H XUMHYECKHE CBOMcCTBa oOcHoOBaHuid. [lomydyeHue
OCHOBaHMM.

Kucnorel. Knaccudukamus xucinor. Homenkmarypa kuciaor. dusmdyeckue W XUMHYECKHE
cBoricTBa KUCnoT. Psax akruBHocTu MetaiuioB H. H. bekerosa. [lonyduenue Kucior.

Comu. Homenkiarypa coneil. @u3ndeckue 1 XMMUYECKUE CBOMCTBA colieil. [lomyuenne comen.



['eneTnyeckast CBSI3b MEXKIY KJIIACCAMH HEOPTaHUYECKUX COCTUMHEHUM.

Xumuueckuii Ikcnepumenm:

KaueCTBEHHOE OMpeAeNieHue COACpX aHHUS KHCIOpOAa B BO3IyXe, MOJIyYeHHE, COOMpaHue,
pacro3HaBaHHEe U H3y4YEHHE CBOMICTB KHCIOpOJa, HAONIOJCHHE B3aWMOJEUCTBUS BEIIECTB C
KHUCJIIOPOJIOM U YCIOBUS BO3HUKHOBEHHUS M MpEKpalleHusi ropeHus (mokapa), O03HAKOMIIEHHE C
o0Opa3laMu OKCHUJIOB M ONHMCAHHE UX CBOICTB, MOJy4eHUE, COOMpaHue, pacrio3HaBaHUE U U3YyUYEHUE
CBOMCTB BoOjopoAa (ropeHue), B3aumojelcTBue Boxopojga ¢ okcugom wmeau (II) (BozmoxHO
UCIOJIb30BaHNUE BHJEOMAaTEpHaNioB), HaOIIoJeHHe 00pa3loB BEHIECTB KOJWYECTBOM | MOJb,
UCCIIeIOBaHNEe OCOOEHHOCTEH PAacTBOPECHHSI BEIECTB C PAa3IMYHONW PACTBOPHUMOCTHIO, TPUTOTOBIICHHE
pacTBOPOB € OMpPEACIEHHON MacCOBOWM JI0JIE pAacTBOPEHHOTO BEILECTBA, B3aMMOJICUCTBUE BOJBI C
MeTaulaMu (HaTpUEM M KallblleM) (BO3MOXHO HCIIOJIb30BAHHME BHJIEOMATEPHAIIOB), MCCIEIOBAHUE
0o0pa30B HEOPraHMYECKUX BEIIECTB pA3IUYHbIX KJIAcCOB, HAOJIOJCHHE W3MEHEHHUS OKpacKu
WHIUKAaTOPOB B pacTBOpax KHCIOT M IIEJouel, M3ydyeHue B3auMmonencTBusa okcuzpa meau (1) c
pacTBOPOM CEpPHOM KHCJIOTHI, KHCIOT C METaulaMHd, peakUuil HeUTpaau3aluu, OJIyYeHUe
HEpPaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOIO METajlla JPYTMM M3 pacTBOpa COJIM, pPEUICHUE
JKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BaxHennme Ki1acchl HEOPraHUYECKUX COCIUHEHUM».

Ilepuoanyeckuii 3akoH u Ilepumoamueckasi cucreMa XuMu4Yeckux djiaementos JI. H.
MenpeneeBa. CrpoeHue aTomMoB. XHMHYeCKas CBA3b. OKHCJIMTEIbHO-BOCCTAHOBHTE/IbHbIEC
peakuuu

[lepBble MmOMBITKH KiIaccU(UKAIMK XUMHUYECKUX 3JeMEHTOB. [loHATHE O Tpymmax CXOTHBIX
3J€MEHTOB (ILIEJIOYHBIE W IEJIOYHO3EMEIbHbIE METAJLIbl, TaJlOre€Hbl, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3ytoT aM(pOTEPHBIE OKCUIBI U TUIAPOKCHIBI.

ITepnonnueckunt 3axoH. [lepuoguueckas cucremMa XUMUYECKUX 3j1eMeHTOB [[. M. Menneneesa.
Koportkonepuoanas u nuaHonepuoanast popmsl [leproandeckoit cUCTEMbl XUMHUECKUX 3JIEMEHTOB
J. W. Meunneneesa. Ilepuoast um rpynnbl. DU3UYECKUN CMBICH IOPSAIKOBOIO HOMEpa, HOMEPOB
IIEPUO/JIA U TPYIIIBI JIEMEHTA.

Crpoenne aromoB. CocraB aTOMHbIX sfep. M3otomnbl. DnexTpoHbl. CTpOEHHE 3IIEKTPOHHBIX
00o010uek aToMoB mepBbIX 20 XxuMHUeckux 3aemMeHToB [leproanueckoit cuctemsr . 1. Menneneena.
XapakTepUCTUKAa XUMHUYECKOTO JIEMEHTA IO €ro mnosoxeHuto B Ilepumonmueckon cucreme [ U.
Meunneneena.

3aKOHOMEPHOCTH H3MEHEHUs paJuyca aTOMOB XUMHUYECKHUX JJIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIAM U IIEpUOAaM.

3nauenue [lepuoamueckoro 3akoHa u lleproanyeckoit CUCTEMbl XUMUYECKHUX 3JIEMEHTOB JUIsS
pa3BuUTHs Hayku U ipakTuku. [[. 1. MennaeneeB — yd€HbIN U rpakJaHUH.

Xumuueckas cBA3b. KoBasleHTHas (MOJSpHAs U HEMOJIAPHAs) CBSI3b. DIEKTPOOTPULIATEIBHOCTh
XUMHUYECKHX AIeMEHTOB. VIOHHas CBA3b.

Crenenb okucieHusi. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE peakiuu. [Ipoiiecchl OKUCIEHUs U
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHe 0Opa3lioB BEIIECTB METANIOB U HEMETAJJIOB, B3aMOJEUCTBUE THAPOKCUIA IIMHKA C
pacTBOpaMH KHCIIOT U IIEJI0Yed, MPOBEACHUE OMBITOB, WILTIOCTPUPYIOIIUX TPUMEPHI OKUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUI (TOPEHUE, PEAKIIMH PA3JI0KEHUS, COCTUHECHHUS).

Mescnpeomemmnwie ceasu

Peanusanus MeXnpeIMETHBIX CBSI3€H NIPU U3YYEHUH XMMUU B 8 KIIACCE OCYLIECTBIISIETCS Yepes
UCIOJIb30BaHWE KaK OOIIMX eCTECTBEHHO--HAYYHBIX TOHATHN, TaK W TOHITHHA, SBIISIOIIUXCS
CUCTEMHBIMU JJI OTAEJIBHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOT'O [IUKJIA.

OOmue ecTecTBEHHO--HAy4YHbIC TOHATHS: HAYYHBIA (PaKT, THIOTE3a, TEOpHUs, 3aKOH, aHAJU3,
CUHTE3, KJacCHU(pUKaIusl, NEPUOANYHOCTb, HAOIIOICHNE, SKCIIEPUMEHT, MOJICTUPOBAaHNE, U3MEPEHHE,
MO/I€J1b, SIBIICHHE.

®usmka: marepus, aToM, DJEKTPOH, IMPOTOH, HEWTPOH, HOH, HYKIHJ, H30TOIIbI,
PaMOaKTUBHOCTh, MOJIEKYJIA, SIEKTPUUECKUN 3apsijl, BEUIECTBO, TENO, 00BEM, arperaTHOE COCTOSTHUE
BELIECTBA, ra3, GU3NUECKUE BEIMUNHBI, EAMHUIIBI H3MEPEHUS, KOCMOC, TUTAHETHI, 3BE3/1b1, CoHIIE.

buonorus: porocunres, neixanue, ouocdepa.



I'eorpadus: atmocdepa, ruapochepa, MUHEpasbl, TOPHBIE HOPOIbI, MOJIE3HbIE HCKOIAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCBHI.

9 KJIACC

BemecTBo M XMMHYeCKas peakus

Ilepnonnueckunt 3axoH. Ilepuoguueckas cucremMa XUMU4ECKuX 3j1eMeHToB [[. M. Menneneesa.
CrpoeHue aroMoB. 3aKOHOMEPHOCTH B M3MEHEHUM CBOWCTB XMMHUYECKHX AJIEMEHTOB IEPBBIX TPEX
MEPUOJIOB, KallUsl, KaIbIUS U MX COCJUHEHUH B COOTBETCTBUU C IMIOJIOKEHUEM DJJIEMEHTOB B
[Tepuoanueckoit cuctemMe U CTPOCHUEM UX aTOMOB.

CrpoeHne BellecTBa: BHUABl XUMHUYECKOW CBSI3U. THUIBI KPUCTANIMYECKUX PELIETOK,
3aBUCUMOCTB CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKOW PEIIETKN U BUJIa XUMUYECKOM CBS3H.

Krnaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEUIECTB. XUMUYECKHUE CBOMCTBA BEUIECTB,
OTHOCAIIMXCSA K pa3IM4yHbIM KJIacCcaM HEOPraHWUYECKUX COEAUHEHUN, TEeHETHYeCKass CBA3b
HEOPraHUYECKUX BEIIECTB.

Krnaccudpukanus XUMHUYECKMX peakUuil MO pa3iuyHbIM MpU3HAKaM (10 YHCIy U COCTaBy
YYacTBYIONINX B PEAKIIMU BEMIECTB, MO TEIUIOBOMY 3((}EKTy, M0 M3MEHEHUIO CTENEHEH OKHCICHUS
XUMHUYECKHUX DJIEMEHTOB, TI0 00paTUMOCTH, MO YYacTHIO KaTajau3aTopa). JK30- U 3HIO0TEPMHYECKHE
peaKkiu, TepPMOXUMUYECKUE YPAaBHEHUSI.

[TonsiTie 0 ckOpocTH XHMMHUYECKOW peakiuu. [loHsTHe 00 0OO0paTUMBIX W HEOOPATHUMBIX
XUMHUYECKUX peakuusax. [IoHsITHEe O TOMOTeHHBIX U T€TepOTreHHbIX peakiusx. [loHsrtue o karamuze.
[lonsiTe 0 XxMMUYecKOM paBHOBecHUU. PAKTOPBI, BIUAIONIME HA CKOPOCTh XMMHYECKON peakuuu U
MOJIOKEHNE XUMUYECKOTO PAaBHOBECHS.

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE  PEaKIUU,  DJEKTPOHHBIM  OajaHC  OKHCIUTENIbHO-
BOCCTAHOBUTENbHON peakuuu. CocCTaBlIeHHUE YpPAaBHEHUH  OKUCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaxkuuii ¢ UCTOIb30BaHUEM METO/1a JIEKTPOHHOIO OaiaHca.

Teopus >IEKTPOIUTHYECKON AMCCOLMALMHU. OJIEKTPOJUTHI W HEIIEKTPOJUThl. KaThoHBI,
aHUOHBL. MexaHu3M AMCCOLMAIMM BEIIECTB C PAa3jIU4YHBIMM BHJIAMH XUMHUYECKON cBs3H. CTeneHb
nuccornuanui. CHUIbHbBIE U c1a0ble SJICKTPOIHTEHI.

Peaknun wonHOro oOMeHa. YCIOBHS MNPOTEKAHMWs] PEaKIWid HWOHHOTO OOMEHa, TOJHBIC H
COKpalI€HHbIE HMOHHBbIE ypaBHEHHs peakuuil. CBolicTBa KHCJIOT, OCHOBaHMl M COJiell B CBETE
MIPEACTABICHUI 00 JIEKTPOJIMTHUECKOM auccornuauu. KadecTBeHHbIe peakiiuu Ha WOHBL. [loHsTHE O
TUAPOIIU3E COJICH.

Xumuueckuii Ikcnepumenm:

03HAKOMJICHHUE C MOJENSIMU KPUCTAIUIMYECKUX PEUIETOK HEOPraHUYECKUX BEIIECTB — METAJIOB
u HeMeTauioB (Tpadura M anmasa), CIOXKHBIX BEIIECTB (XJIOpWAA HATpHs), HCCICIOBAHUE
3aBHCHMOCTH CKOPOCTH XMMHYECKOW PEaKIMH OT BO3ACHCTBUS Pa3IUYHBIX (DAKTOPOB, UCCIICOBAHUE
3JEKTPONPOBOAHOCTH PACTBOPOB BELIECTB, MPOLECCAa AMCCOLMALMM KHUCIOT, IIEJI0YEed U CoJied
(BO3MOHO HCIOJIb30BAaHUE BUJIEO MATEPHAJIOB), IPOBEACHUE OIMBITOB, WIUTIOCTPUPYIOLIUX MPU3HAKU
MPOTEKAaHUs peakluii HOHHOro oOMeHa (0Opa3oBaHME OcajliKa, BbIJENIEHUE Ta3a, 00pa30BaHUE BObI),
OMBITOB, WJUIIOCTPUPYIOLIUX TPUMEPBl OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIX pPEAKIUN (TrOpeHue,
peaKkuuu pas3lIoKEHUs, COCAUHEHHs), PACIIO3HABAHWE HEOPraHWYECKHX BELIECTB C IOMOUIBIO
KaueCTBEHHBIX PEAKLUi Ha HOHBI, PEIICHUE YKCIIEPUMEHTAIbHBIX 3a/1a4.

HeMeTa/ibl M MX COeAMHEHUS

OOmiast xapakTepucTuka raioreHoB. OCOOCHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHBIC CTECIICHU
okucneHus. CTpoeHne W (U3MYECKHE CBOMCTBA MPOCTHIX BEHIECTB — TaJIOTCHOB. XHWMHUYECKHUE
CBOICTBa Ha MmpuUMepe XJopa (B3aUMOJCUCTBHE C MeETaUIaMHM, HEMETaJUlaMH, IIeJI0YaMu).
Xsopooaopoa. ComnsiHast KUCI0Ta, XUMUYECKHE CBOMCTBA, NOJy4YEeHHE, TpUMeHeHue. JlelicTBue xiopa
Y XJIOPOBOJIOPOJa HA OPraHU3M 4esloBeka. BaxkHelre XJIOpUAbl U UX HAXO0XKJIEHUE B IPUPOJIE.

O6mast  xapaktepuctuka dnemMeHTOB  VIA-rpymmbl.  OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHbIe cTeneHn okuciaeHus. CTpoeHne u pu3nveckre CBONCTBA POCTHIX BEIIECTB — KUCIOPOAA
U cepbl. AJUIOTPONHBIE MOAU(MUKAIIMKA KHUCIOpOAa U Cepbl. XHUMHUYECKHE CBOMCTBA CEpBHI.
CepoBogopoi, cTpoeHre, PU3NYECKUE U XUMHUYECKHe CBOMCTBA. OKCHUIBI CEPhl KaK MPEICTaBUTENN
KHCIOTHBIX OKcHIoB. CepHasi KHCIIOTa, (U3NYECKME U XHUMHUYECKHe CBOMcTBa (oOmue Kak
MPEJICTAaBUTENS Kilacca KHCIOT u crenuduueckue). XUMHUYECKUE PEAKIUH, JIekKAllue B OCHOBE
MIPOMBIIIJICHHOTO CIIOCO0a MOJIy4eHHSI CEPHOM KUCIOTHI. [Ipumenenue cepHoit kuciaotel. Conu cepHOU



KHCJIOTHI, KAaUeCTBEHHAsl peakuus Ha cynbhaT-uoH. HaxoxaeHue cepbl U e€ COeIMHEHHUI B MPUPOJIE.
XUMUYECKOE 3arps3HEHHE OKPYXKAlOWEeW Cpeabl COCIMHEHUSMHU Cepbl (KHCIOTHBIE OXKIH,
3arpsi3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €0 MPEI0TBPAIICHUS.

OO6mrast  xapakTepucThKa dJeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHSI  aTOMOB,
XapaKTepHBIC CTEMIEHU OKUCICHHS. A30T, paclpoCTpaHEHHUE B MPHUPOE, PU3NUECKHE U XUMUYECKHE
cBoiictBa. KpyroBopor a3zora B mpupome. AMMHaK, ero (U3MYECKHE W XHUMHUUYECKHE CBOMCTBA,
noyiydeHue u npumeHenne. Comu aMMOHMS, UX (DU3MYECKHE W XUMUYECKUE CBOICTBA, MPUMEHEHHUE.
KauecTBeHHast peakiusi Ha HMOHBI aMMOHMS. A30THas KHCIOTa, €€ TMoiaydeHue, (U3HYecKue Hu
XUMHYECKHE CBOHCTBa (00ImMe KaK TPEACTaBUTENs Kiacca KHUCIOT U crenuduyueckue).
Hcnonbs3oBanre HUTPATOB M COJIEH aMMOHHS B KaueCTBE MHUHEPAIbHBIX ynoOpeHui. XUMHUYECKOe
3arpsi3HEHUE OKpYXKaroUlel cpefbl COeNMHEHUSIMU a30Ta (KUCJIOTHBIE TOX]IW, 3arpsi3HEHHUE BO3yXa,
nmo4Bel 1 BomoéMOB). dochop, ammorponubie Momudukanuu Gocdopa, GpuzHUecKue U XUMUYCCKHE
cBoiictBa. Okcun ¢docdopa (V) u docdopHas kucimora, (U3MUECKUEC W XHUMHUYECKHUE CBOICTBA,
nonydeHue. Mcnonb3oBanue ¢hochaTroB B KauecTBE MUHEPAIBHBIX yIOOPEHUN.

OOmast xapakrtepucTuka 3meMeHTOB IVA-rpymmbl. OcoOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIe CTENEHU OKUCICHHS. YTJIEpoA, aUIOTPONHblE MOAU(UKALKU, PaCHpOCTpaHEHUE B
npupoje, (pusnuecKkue M XUMHUYECKue cBoucTBa. Ancopbuums. KpyroBopor yriepoma B mpupoje.
Oxcuasl yriepoja, Ux (U3MUecKre U XUMHUYECKHE CBOICTBa, AEMCTBHE Ha JKUBbIE OpPraHU3MBI,
MOJTy4YeHHEe U TPUMEHEHHE. ODKOJIOTMYecKHe NpoOJIeMbl, CBA3aHHbIE ¢ okcuiaoMm yriepoma (IV),
TUIO0TE3a I100aIbHOTO MOTEIJICHUS KIIUMaTa, MapHUKOBBIN 3QdekT. YTonbHas KUCI0Ta U €€ COu, uX
¢duznueckue W XUMHYECKHE CBOWCTBa, TOJydYeHHWE W MpuMeHeHue. KadecTBeHHas peakius Ha
KkapOoHaT-uoHbI. Vcnonp30BaHne KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIIEHHOCTH U CEIbCKOM
XO3SCTBE.

[lepBoHayanbHbIe TOHATHS 00 OPraHMYECKUX BEIIECTBAaX KaK O COENMHEHUSX yrieponaa (MeTaH,
9TaH, OTUJIEH, AalleTWJICH, J3TaHOJ, TJUIEPUH, YKCycHas Kuciota). IIpupogHbie HCTOYHHUKU
YTJIEBOJIOPOIOB (YroJib, MIPUPOJHBIN Ta3, HEPTH), MPOAYKTHI HX IepepaboTku (OEH3WH), UX POJb B
OBITY U IPOMBIIUICHHOCTH. [ToHSATHE 0 OMOTOTHYECKH Ba)KHBIX BEIIECTBAX: )KUPaX, OeNKax, yriieBoaax
— W UX DPOJM B JKHW3HU 4eJIOBEKa. MarepualbHOE €JUHCTBO OPraHWYECKUX W HEOPTaHMYECKHUX
COCIMHECHU.

Kpemnunii, ero ¢pusndyeckne u XMUMHUUECKHE CBOMCTBA, MOydeHUEe U npuMeHeHne. CoeTMHCHUS
KpeMHHA B mpupoze. Obmme mpencraBneHus o6 oxcune kpemuus (IV) m kpemHueEBOW KucioTe.
Cunukatel, UX UCIOJB30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeilne cTpouTenbHbIe MaTepuabl:
KepaMHuKa, CTEKJO, IIeMEHT, OeToH, xene300eToH. [IpoOnemMbl 0e30macHOr0 HCIOb30BAHHUS
CTPOUTEIBHBIX MATEPUAJIOB B IOBCEAHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3ydYeHHe o00paslloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJIIHOM KHCIOTHI, IMPOBEICHUE
KAueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI M HAOIIOJEHHE TPHU3HAKOB WX MPOTEKAHUS, OIBITHI,
oTpaxkaromuye (U3NYECKUe W XHUMHUYECKHE CBONCTBA TAJIOTCHOB M WX COCIWHEHHUH (BO3MOYKHO
UCTOJb30BAaHUE BHUACOMATEPUATIOB), O3HAKOMJIEHHME ¢ oOpa3laMu XJIOPUAOB (TAJOTE€HUIOB),
O3HaKOMJIEHHE C o0pa3mamMu ceppl U €€ COECOUHEHUSMH (BO3MOXHO  HCIIOJIb30BaHUE
BUJICOMAaTEepPHANIOB),  HaOJIOJIGHWE  Tpolecca  OOyriiMBaHWsS ~ caxapa  HOX  JCHCTBHEM
KOHIICHTPUPOBAHHOM CEPHOM KHCJIOTHI, M3Y4YCHHE XHWMHUYECKHX CBOWCTB pa30aBICHHOW CEpHOM
KHCIIOTHI, TPOBEJACHHE KAUeCTBEHHOW peakuuu Ha cyab(ar-uoH W HAONIOJACHHWE TMpU3HaKa ¢
MPOTEKaHUs, O3HAKOMJICHHE C (U3MYSCKHUMHM CBOMCTBAMHU a3oTa, (ocdopa W HX COeAUHEHUU
(BO3MOXXHO HCIOJB30BAHKWE BHIEOMATEPUATIOB), 00pa3laMu a30THBIX U (OCcHOPHBIX YHOOpEeHMIA,
MoJiyueHue, cooupaHue, paclo3HaBaHUE M W3Y4YeHHE CBOMCTB aMMHUaKa, MPOBEACHHE KadyeCTBEHHbIX
peakuii Ha HOH aMMOHHS U (pocaT-uOH U M3ydyeHUE MPHU3HAKOB UX MPOTEKAHUS, B3aUMOJICHCTBUE
KOHIIEHTPUPOBAHHOM A30THOW KHUCJIOTHI C MEIbIO (BO3MOYKHO HCIIOJIb30BAHUE BHUICOMATEPUATIOB),
M3YYCHHE MOJeNell KPUCTAIUTMYECKHX PeIIETOK anmasza, rpaduta, QyuiepeHa, O3HAKOMIICHHE C
MPOLIECCOM  aICOPOLIMU  PAacCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YyIJIEM U YCTPOICTBOM
MPOTHUBOTA3a, TONyYeHUe, COOMpaHHWe, paclo3HABAaHUE W H3yYEeHUE CBONCTB YIJIEKUCIOrO Tasa,
MIPOBEJICHUE KAUeCTBEHHBIX peaklUuid Ha KapOOHAT M CHIIMKAT-UOHBI U U3YyYEHHE IMPU3HAKOB HUX
MPOTEKAaHUs, O3HAKOMJIEHHE C  NPOAYKIMEW  CHUJIMKATHOM  NIPOMBIIUIEHHOCTH,  pEIIeHUe
AKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BakHel e HeMeTauIbl U UX COSAMHEHUS».



MeTta/ljIbl M MX COeAMHEHUA

OO0mrast XapaKTEpPUCTHKA XUMUYECKUX DJIEMEHTOB — METAJVIOB HA OCHOBAHHWH WX TOJIOKCHHS B
[lepuoanueckoii cucreme xumuueckux snemeHToB /. 1. MenaeneeBa u ctpoenust aromoB. CTpoeHue
METAJUIOB. MeTayuindeckas CBs3b U METaJUIMYeCKasi KpUCTAUIMYECKas PEIETKA. DIEKTPOXUMUYECKUI
psaa HampspDKeHUuM MeTauioB. DHU3MUECKHME W XMMHYECKHE CBOWCTBA MeTayutoB. OOmme crnocoOsl
noydeHus: MmeTayioB. [IoHATHE 0 KOPPO3UHM METANIOB, OCHOBHBIE CITIOCOOBI 3aIIUTHI X OT KOPPO3UH.
Crnagsl (CTallb, 9yTYH, TIOPATIOMUHUN, OpOH3a) ¥ UX TPUMEHEHUE B OBITY U POMBIIIUICHHOCTH.

[Ilenounbie MeTamibl: mojioxkeHue B llepmoamyeckoil cucteMe XuMHUYECKUX anemeHtoB /[l. M.
MenpeneeBa, CTpOCHUE UX aTOMOB, HaXOXJeHHE B npupone. Ouzndeckue 1 XMMHUYECKHUE CBOWCTBA
(Ha mpumMepe HaTpus W Kayus). OKCUABl U TUIPOKCHABI HATpUs M Kayus. [IpuMeHeHue menouHbIx
METAaJIJIOB M UX COCAUHCHUM.

[IlenoyHO3eMeNbHBIE METAJIBI MAarHuid M KajblMil: monoxkeHue B Ilepronnueckoi cucreme
xuMuueckux dnemeHToB [[. M. MenneneeBa, CTpO€HME HX aTOMOB, HAxXO0XJIECHUE B MPUPOJE.
dusnyecknue U XUMHYSCKHE CBOMCTBA MarHus W Kaiubllusd. BajkHelme coeuHeHUs KanbIusa (OKCH,
THIPOKCHL, COJH). JKECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

AmoMunauii: nonoxenue B llepumogmyeckoit cucreme xumudeckux oanemeHtoB . U
MenpeneeBa, CTpOEHHE aTOMa, HaxOXkAeHUE B mnpupone. PU3NYECKHME U XUMHUYECKUE CBOWCTBA
amroMuHMs. AMGOTEpHBIE CBOMCTBA OKCH/IA U THIPOKCH/IA ATFOMUHHMSL.

Keneso: nonoxenue B Ileproanueckoit cucreme xumuueckux snemenToB /. . Menneneena,
CTPOCHUE aTOMa, HaXOXACHUE B mpupoje. OPu3ndyeckue U XMMUYECKHE CBOMCTBA kene3a. OKCUIbI,
ruapokcuabl ¥ conu xenesa (1I) u sxenesa (II), ux cocra, CBONCTBA U MOTYUYEHUE.

Xumuueckuit yIxcnepumenm:

O3HaKOMJICHHE ¢ oOpa3laMy METAIJIOB M CIUIABOB, UX (PU3NYECKUMHU CBOMCTBAMH, W3YUCHHE
pPEe3yIbTATOB KOPPO3WH METALIOB (BO3MOYKHO HCITOJIb30BAaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUS OKCHJIA Kbl U HATPUS C BOJOM (BO3MOXKHO HCIIOJIb30BAHUE BHIEOMATEPUAIIOB),
WCCIIEIOBAHUE CBOMCTB JKECTKOM BOJBI, IpOIECCa TOPEHHUS Kejle3a B KHUCIOpoAe (BO3MOXKHO
WCIIOb30BaHUE BHUACOMATEPUATIOB), IMPU3HAKOB MPOTEKAHUs KAYECTBEHHBIX pEaKlUHMil Ha HOHBIL:
Mar"us, Kajablys, aJloMuHus, nuHKa, xenesa (II) u xxenesa (III), meau (II), HaOmroaeHHE W OIMCaHUE
MIPOLIECCOB OKpAIlIMBaHUS MJAMEHW MOHAMU HATpPHUsl, Kadusl U KalblUs (BO3MOXHO HUCIOJIb30BaHUE
BHJICOMATEPHAIOB), HCCeAOBaHHE aM(pOTEPHBIX CBONCTB THAPOKCHIA ATIOMHHHUS W THAPOKCHIA
LMHKA, pEelICHUE YKCIIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «BakHeie MeTallibl U UX COSTMHEHUS».

XuMHUSA U OKPYKAKOIIAs cpeaa

BemectBa u marepuanbsl B INOBCEJHEBHOM JKM3HHM 4YeJOBEKa. be3omacHOe UCIOIb30BaHUE
BEIIIECTB U XUMUYECKHUX peakiuii B ObITy. [TepBas moMomibs mpu XUMHUYECKUX 05KOTaX U OTPABJICHHSIX.

XUMHYECKOe 3arpsi3HEHHE OKpyKarollel cpenbl (MpenenpHas TONycTHMas KOHLEHTpalus
BemecTs, ganee — [1/1K). Ponbs xumun B pemieHnn SKOJI0THYECKUX TTPOOIIeM.

Xumuueckuit sIxcnepumenm:

n3ydeHre o0pasIoB MaTepruaoB (CTEKJIO, CIIJIaBbl METAJIJIOB, TIOJIMMEPHBIC MAaTEPUAITB).

Mesxncnpeomemnuie ceasu

Peanu3zanmst MeXnpeIMETHBIX CBSI3€M MPHU U3YYEHUU XMMHUU B 9 Kilacce OCYIIECTBIIAECTCS Yepe3
UCIOJIb30BAaHWE KaK OONIMX €CTeCTBEHHO-HAYYHBIX TIOHSTHW, TaK W TOHSATUH, SBISIOMIUXCS
CHUCTEMHBIMU ISl OTACJIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKIIA.

OOmue ecTecTBEeHHO-HAYYHbIE TIOHATHS: HAYYHBINM (PakT, TUIOTE3a, 3aKOH, TEOpHUs, aHAIU3,
CUHTE3, KJaccUu(UKaIus, MepuoJMIHOCTh, HAOMIOACHUE, YKCIIEPUMEHT, MOJICITUPOBAHNE, U3MEPEHHUE,
MOJIETIb, SIBJICHUE, TAPHUKOBBIN 3(D(PEKT, TEXHOTIOTHS, MAaTEPHAIIBL.

®usuka: Mmarepus, aToMm, DOJIEKTPOH, TMPOTOH, HEUTPOH, MOH, HYKIHJA, HW30TOIbI,
PaaNOAKTUBHOCTb, MOJIEKYJA, JIEKTPUUECKUN 3apsil, MPOBOJAHUKH, MOJYNPOBOAHUKU, AUIEKTPUKH,
(hoTOdIEMEHT, BEIIECTBO, TENO, O0O0BEM, arperaTHOe COCTOSIHHE BEIIECTBa, Ta3, PacTBOP,
PacTBOPUMOCTb, KpUCTAILTUYECKAs PEIIETKa, CIUIaBbl, (DU3UYECKHE BEIUYUHBI, SAUHHUIIBI U3MEpPEHUS,
KOCMHUYECKOE MPOCTPAHCTBO, TIaHETHI, 3BE3/1bI, COTHIIE.

buonorusi: QorocunTes, apixaHue, Ouocdepa, 3IKOCUCTEMa, MHUHEpAIbHBIE yIOOpEHUs,
MHKPORJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpasbl, TOPHBIE MOPObI, MOJIE3HbIE HCKOMAEMBIE,
TOIUIUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI 110 XHMMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JUYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE PE3yNbTaThl OCBOCHUS IPOrPAMMBbl OCHOBHOT'O OOIIIEro 00pa30BaHUs TOCTUTAIOTCS
B X0Ji¢ OOyYeHHs] XUMUU B €IMHCTBE YYCOHOW M BOCIHMTATEIILHOW JCSITEIBHOCTH B COOTBETCTBHH C
Tpa,Z[I/ILII/IOHHI:IMI/I pOCCHﬁCKHMH COLII/IOKy.HBTypHBIMI/I nu I[YXOBHO-HpaBCTBeHHBIMI/I IIEHHOCTsAMU,
MPUHATEIMH B OOIIECTBE TNpaBWJIAMH M HOPMAaMH TOBEACHHS M CIOCOOCTBYIOT IpoIeccam
CaMOITIO3HaHuA, CaMOpaSBI/ITI/I}I U colyuain3almu 06yqa101111/1xc;1.

JIngHOCTHBIC PE3yNbTAaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIINXCSI PYKOBOACTBOBATHCS CHCTEMOM
IIO3UTUBHBIX ICHHOCTHBIX OpI/IeHTaLII/Iﬁ 148 pacumpeHHe OIIbITAa OCATCIIBHOCTHU Ha eé OCHOBE, B TOM
YHCJIe B YACTH:

1) naTpuoTHYEeCKOr0 BOCIIMTAHMA:

IIEHHOCTHOTO OTHOIICHHUSI K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M HAy4YHOMY
HacJlI€eanuw, IIOHMMAHUA 3HAUYCHUA XHMH‘-IGCKOﬁ HayKI/I B JKHU3HH COBpeMeHHOFO 06mecma,
CIIOCOOHOCTH BJIAJETh JOCTOBEPHON HWH(MOpMaIMeld O TepeaoBBIX JOCTIKCHUSIX M OTKPBITHSIX
MHUpPOBOW M OTEUECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHUSAX 00 yCTpoOICTBE MHpa U
oOmiecTna;

2) rpa:kKIaHCKOr0 BOCIIUTAHMSA:

MPEACTABICHUS O COIMAIBHBIX HOpPMax | TpaBWiIaX MEXKINYHOCTHBIX OTHOIICHUH B
KOJIJIEKTHUBE, KOMMYHUKATUBHOMN KOMIIETEHTHOCTH B 00ILIECTBEHHO MIOJIE3HOH,
y4eOHO-UCCIIeIOBATEIbCKOM, TBOPUYECKOW W JPYrUX BHJAAX JICATCIbHOCTH, TOTOBHOCTH K
pa3H006pa3H0171 COBMGCTHOﬁ ACATCIIBHOCTHU HpH BBIITOJITHCHU N y‘-I€6HI>IX, IIO3HABAaTCJIbHBIX 3a1a4,
BBITIOJIHCHUM XMMHYECKHX OKCIICPUMEHTOB, CO3JaHUW Yy4YEOHBIX IPOCKTOB, CTPEMJICHHS K
B3aUMOIIOHUMAHHUIKO W B3aUMOIIOMOIIIMA B Hpouecce 3TOI>1 y‘-IeGHOI\/'I ACATCIIbHOCTHU, TOTOBHOCTHU
OIICHMBATh CBOE TMOBEICHHE W MOCTYIKH CBOMX TOBAPHUILEH C MO3UIIMU HPABCTBEHHBIX M IPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCIEACTBHI MOCTYIIKOB;

3) HIEHHOCTH HAYYHOT'O MO3HAHMS:

MHUPOBO33PEHUYECKHE TPEACTABICHUSI O BEIIECTBE W XMMHUYECKON pPEaKIMu, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM M COCTABJISIIONIME OCHOBY JJisi TOHHMMAHHS CYITHOCTH
HAyYHON KapTUHBI MHpa, INPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHUSA TNPHUPOJIBI,
B3aMMOCBSI3SX YeJIOBEKA C MMPUPOTHOMN CPeIoil, O POJIU XMMHUH B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

IIO3HABATCIIbHBIE MOTHUBBI, HaHpaBHeHHBIG Ha HOJIy‘-IeHI/Ie HOBBIX 3H3.HHI>1 10 XHUMUH,
HEOOXOaUMBbIE JIT OOBSCHEHHs] HAONIOJAEMBIX TPOIECCOB W  SIBJICHUH, ITO3HABATECIIBHOM,
MH(POPMALIMOHHON M YMTATENbCKOM KYyJIbTYpbl, B TOM YHCIE HABBIKOB CAMOCTOSTEIHHON PabOTHI €
Y4eOHBIMU TEKCTaMH, CIPABOYHOM JIUTEPATYpPOH, JOCTYNHBIMH TEXHUUYECKHUMH CpPEICTBAMHU
MH()OPMALIMOHHBIX TEXHOJIOTHI;

WHTEpEC K OOYYEHWI0O U TIO3HAHWIO, JF0003HATEILHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caMo00pa30BaHUIO, TMPOCKTHOW ¥ UCCIEIOBATEILCKON NEATENILHOCTH, K OCO3HAaHHOMY BEIOODPY
HaIPaBJIEHHOCTH ¥ YPOBHS 00YUYCHUS B JaIbHEHIIIEM;

4) popmupoBaHus KyJbTYpPHI 310POBbA:

OCO3HaHUE IEHHOCTH KU3HU, OTBETCTBEHHOT'O OTHOIIICHHS K CBOEMY 3JI0POBBIO, YCTAHOBKH Ha
3JI0pOBBIIl 00pa3 KU3HU, OCO3HAHUE TOCIEACTBUNA U HEMPUATHE BPEAHBIX NPUBbIUEK (YymoTpeOneHus
QJIKOTOJIsl, HAPKOTHKOB, KYpPEHHs), HEOOXOIUMOCTH COONIOJCHUS TIpaBui O€30MacHOCTH TIPH
O0palIeHnu ¢ XUMUYECKUMHU BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

S) TpyAoBOro BOCIUTAHMS:

WHTEPEC K MPAKTUISCKOMY U3YUCHHUIO MPOQECCHii U TPYyAA PA3TUIHOTO POJa, YBAKCHHE K TPYIY
U pe3yibTaTaM TPYIOBOHW NEATEILHOCTH, B TOM YHCJIE HA OCHOBE NMPUMEHEHHUS MPEIMETHBIX 3HAHUN
[0 XMMHH, OCO3HAHHBIM BBIOOp MHAWMBUIYAIBHOM TPAEKTOPUHU MPOJOJKEHHs 00pa30BaHUs C yuETOM
JUYHOCTHBIX HMHTEPECOB U CIOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX HHTEPECOB W TOTPEOHOCTEH,
YCIICUTHOW MPOPECCHOHANBHON JEATEILHOCTH W Pa3BUTHUS HEOOXOIMMBIX YMEHHH, TOTOBHOCTH
aZanTUPOBATHCS B TPO(ECCHOHATILHOMN Cpeie;



6) ’K0JIOTMYE€CKOT0 BOCITUTAHHUSA

HKOJIOTMYECKU 1I€JIeCO00pa3HOe OTHOIIEHHWE K MPUPOJE KaK HCTOYHHMKY >KM3HU Ha 3emie,
OCHOBE €€ CyIIEeCTBOBAHMSA, IOHUMAaHHME IICHHOCTU 37I0POBOTO M 0O€30MacHOro obpasa >KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PM3MUYECKOMY M TMCHUXHUYECKOMY 3J0POBbIO, OCO3HAHUE
[IEHHOCTH COOJIOCHUS TpaBUI OE30MACHOTO TOBEIEHHUsS MPH padoTe C BEIIECTBAMH, a TaKKe B
CUTYalUSX, YTPOXKAKOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUWS, MOJy4YaeMble MPH W3YYCHHHM XUMUH, JUIS PEUICHHUsS 3anad,
CBSI3aHHBIX C OKPYXKAIOIIEH MPUPOAHON CPEIOid, JJIsl TMOBBIIICHHUS YPOBHS AKOJOTMYECKOU KYJIBTYPHI,
OCO3HaHUs TI00ATBHOTO XapaKTepa IKOJOTHMUYECKUX IMPOOJTEeM U MyTeH WX PEHICHHUS MOCPEICTBOM
METOJ0B XMMHH, KOJIOTHYECKOTO MBIIUICHHS, YMEHHUSI PYKOBOJICTBOBATHCS MM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOHN U COLIMAJIBHOM ITPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe wMmeTampeaMETHBIX pPe3yAbTAaTOB BBIICTSIOT 3HAYMMbIE U1 (hOpMHpPOBAHUS
MHUPOBO33PEHHUS OOIeHayyHble MOHATHS (3aKOH, TEOpHs, MPHUHIMI, THUMoTe3a, (akT, cucrema,
mporece, SKCHEPUMEHT M JIPYroe.), KOTOpbIe HCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
mpeIMeTax U IMO3BOJISIIOT HAa OCHOBE 3HAHUM W3 3THX NPEAMETOB (OPMHUPOBATH MPEACTaBICHUE O
LIEJIOCTHOM HayyHOW KapTWHE MHpa, U YHUBEpCaJbHbIE Yy4yeOHBbIC MACHCTBHUS (ITO3HABATEIbHBIC,
KOMMYHHMKATHUBHBIC, PpETrYJISTHUBHBIE), KOTOpble 00ecrneynBaloT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENTLHOMY TUTAHHUPOBAHUIO M OCYIIECTBICHUIO YI€OHOU 1A TEIIHbHOCTH.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1elCTBHS

ba3soBble Jlornyeckue 1eMcTBUA:

YMEHHUS HCIOJb30BATh MPUEMBI JIOTUYECKOTO MBIIUIEHUS MPU OCBOCHUM 3HAHWW: PaCKpbIBAaTh
CMBIC]T XUMHUYECKUX MOHATHH (BBIIEIATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATH B3aUMOCBS3b C
OPYTUMU TIOHATHSMHU), UCIOJB30BaTh TMOHATHS Ui OOBSICHEHHS OTHAEIbHBIX (DAaKTOB M SIBJICHUIA,
BBIOMpATh OCHOBAHHSI W KPHUTEPUU ISl KIACCUPUKANMKM XUMHUYECKUX BEHIECTB U XUMHUYECKUX
peakuuii, ycTaHaBIMBaTh MPUYMHHO-CIIEJCTBEHHBIE CBSI3U MEXIYy OOBEKTaMU H3y4YEHHs, CTPOUTHh
JIOTUYECKHE pacCyXJIeHHs (MHAYKTUBHBIC, ACAYKTHBHBIC, [0 AaHAJIOTMH), JelaThb BBIBOJBI H
3aKJIIOYEHUS;

yMEHUE TMPUMEHSTh B MPOLECCE IO3HAHMUS TOHATUS (NIPEAMETHBIE M METalpeIMETHbIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, UCHOJIb3yeMble B XHMHH, MpPeoOpa3oBbIBaTh MIMPOKO
MPUMEHSAEMbIE B XHMHUHM MOJCIIbHBIC NPEJCTABICHUS — XUMHUYECKMM 3HAK (CHUMBOJI 3JIEMEHTA),
xumuueckas Gopmysa U ypaBHEHHE XMMHUYECKON peaklUy — MPU PEelIeHUH y4eOHO-T03HABATEIbHbBIX
3a/a4, ¢ y4€TOM JTHUX MOJEIbHBIX MPEICTaBICHUN BBISBISATh U XapaKTEPU30BATH CYIICCTBEHHBIE
MPU3HAKU U3y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XMMHUYECKUX PEaKLU, BBIBIATH OOIIHe
3aKOHOMEPHOCTH, MPUYMHHO-CIEIACTBEHHBIE CBS3M MU MPOTUBOPEUUs] B H3y4ae€MbIX IpolLeccax u
SIBJICHUSIX.

ba3soBble ucciienoBare/ibCKie 1eHCTBUSA:

YMEHHUE UCIOJIb30BaTh MTOCTaBICHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA NO3HAHUs, a TaKKe B
KauecTBE OCHOBBI JUIsi (DOpMHpOBAHUS THIOTE3bl IO MPOBEPKE MPABUIBLHOCTH BBICKA3BIBAEMBIX
CYXKIICHUMH;

NpUOOpEeTeHHEe OMbITa 10 IUIAHUPOBAHHUIO, OpPraHW3allMd M TPOBEACHUIO YYCHHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HaOJI0/laTh 3a XOJOM IIPOIecca, CaMOCTOSITENIbHO IMPOTHO3UPOBATH €ro
pe3ynbrat, (opmynupoBaTh O0000IIEHHS ¥ BBIBOABI IO pe3ylbTaTaM MPOBEIEHHOTO OIBITA,
UCCIIEIOBaHMs, COCTABJIATh OTUET O MPOJIEIaHHOI padoTe.

Pabora ¢ undopmanmueii:

yMeHHe BbIOHpaTh, aHAIM3UPOBATh U WHTEPIPETHPOBATH MH(MOPMALMIO Pa3IUYHBIX BUIOB U
dbopM TpeInCTaBICHHS, MOJy4aeMyl0 W3 pPa3HBIX HCTOYHHKOB (HAYYHO-TIOMYJSpHAs JUTEpaTypa
XUMHUYECKOTO COJIep KaHMsI, CIPAaBOYHbIE MocoOus, pecypchl VMHTepHeTa), KpUTUYECKH OIICHUBAThH
MIPOTUBOPEUYUBYIO M HEJIOCTOBEPHYIO HH(OPMAILIUIO;

yYMEHHE MPUMEHSITh pa3iMYHble METOJbl U 3alpochl MPHU MOUCKE U 0TOOpe MHpopmauuu u
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JUIsl BBIIOJIHCHUS YYEOHBIX W IMO3HABATENBHBIX 3a7ad
ompeneéHHOTO THUMa, MpUHOOpeTeHWe OmnbiTa B OOJACTH HWCIONB30BaHUS HMHGOPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUM, OBJIAJCHHE KYJIbTYpOM AaKTUBHOTO MCIOJb30BAHUS Pa3IMYHBIX
MTOMCKOBBIX CHCTEM, CAMOCTOSITENIbHO BbIOMpaTh ONTUMANIbHYIO (hOpMY IpPEICTaBICHUS UHPOpPMALUU



U WUTIOCTPUPOBATH pElIaeMble 3aa4d HECIOKHBIMH CXEMaMH, Juarpammamu, ApyrumMu (hopmamu
rpauKu U UX KOMOWHAITUSIMH,
YMEHHE WCIOJb30BaTh M aHAJIM3UPOBaTh B IMpolecce Y4eOHOH U UCCIIe0BaTEeIbCKOM
NesITeIbHOCTH MH(GOPMAIUIO O BIUSHUU MPOMBIIUIEHHOCTH, CEITBCKOTO XO3SICTBA W TPaHCIOPTa Ha
COCTOSIHUE OKPYKAIOUIEN MPUPOIHOMN CPEMBI.
KoMMyHHKaTHBHbIE YHHUBeEpPCaJbHbIE y4eOHbIe JeiicTBUS:
YMEHHS 337aBaTh BONPOCH (B XOJ€ nuanora u (Win) JUCKYCCHUU) MO CYIIECTBY 0OCYXKIaeMoi
TeMbI, (POPMYITHPOBATH CBOU MPEIOKEHHUS OTHOCUTEIHHO BBITIOJHEHHSI MPEATIOKEHHOM 3a/1a4;
YMEHHUS MPEJCTABIATh MOJYyUYEHHBIE PE3YNbTaThl MO3HABATEIBHON AESATENIBHOCTH B YCTHBIX U
MMACbMEHHBIX TEKCTax; JeJIaTh MPE3EHTALUIO0 PE3yJIbTaTOB BBIIOIHEHUS XUMHUYECKOIO 3KCIIEPUMEHTA
(;mabopaTopHOrO OmbITa, Ja0OPAaTOPHOM pabOTHI MO HCCIEAOBAHHIO CBOMCTB BEIIECTB, Y4€OHOTO
MPOEKTA);
yMeHHS Y4eOHOTO COTPYJHHYECTBA CO CBEPCTHHUKAMU B COBMECTHOUM IO3HABAaTEIbHOUW U
HCCIIEIOBATENbCKON JIeATEIbHOCTH MPHU PEIICHUH BO3HUKAIOIIUX MPOoOJieM Ha OCHOBE y4yéTa OOLIuX
MHTEPECOB M COIIACOBaHMA NO3ULUH (0OCYXJeHUS, OOMEH MHEHHUSMH, «MO3TOBBIC ILITYPMBI»,
KOOPJMHALINS COBMECTHBIX JEHCTBUM, ONPEIEICHUE KPUTEPUEB MO OLEHKE KAayeCTBA BBINOJHEHHON
paloThI U ApyTHE).
PeryasiTuBHbIe YHUBEPCAJIbHbIEC YUeOHbIE 1eCTBUA:
YMEHUE CaMOCTOSATENIbHO OIPEACNITh Leld ACSITeIbHOCTU, IUIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JESATEIBHOCTH, BbIOUpaTh Hambosee
s (dheKkTHBHBIE CTIOCOOBI pENICHUs Y4eOHBIX M MO3HABATENBHBIX 3a]1a4, CAMOCTOSTEIbHO COCTABIISITH
WA KOPPEKTUPOBATh NPEMJIOKEHHBIM alrOpUTM JIEUCTBUI TMPH BBIIOJIHEHUHU 3aJaHUN C Y4ETOM
MOJIy4eHUsI HOBBIX 3HAHMA 00 U3ydyaeMbIX OOBEKTaX — BEHIECTBAX M PEAKIHUAX, OIICHUBATH
COOTBETCTBHUE IMOJIYYEHHOI'O PE3yJbTaTa 3asBICHHOW LEIH, YMEHUE HMCIOJIb30BaTh U aHAIM3UPOBATh
KOHTEKCTBI, MIpeJIaraéMble B yCIOBUU 3a/IaHH.
HNPEIMETHBIE PE3YJIBTATBI
B cocraBe mpeaMETHBIX ~pE3yNbTAaTOB IO OCBOCHHUIO  OO0S3aTENBHOTO  COJEpIKAHUA,
YCTAaHOBJICHHOTO  JaHHOW  (denmepanpbHOM  pabodeil  mporpamMmol,  BBIACIAIOT:  OCBOCHHBIC
00yJaroIMMUCST Hay4HbIE 3HAHUS, YMEHHUS U CIIOCOOBI JICUCTBUM, crielu(UUYEcKue sl TPeIMETHON
o0nactu «XWMHSA», BUIBl ACSITEIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHMs, €ro HHTEpIpeTalu,
peoOpa30BaHUIO U TPUMEHEHHIO B PA3TUYHBIX YI€OHBIX M HOBBIX CUTYaIlUsX.
K koH1y 00y4yenus B 8 kiacce rmpeiMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTH y O0YJAIOIUXCA YMEHUI:
® DPACKPBIBaTh CMBICI OCHOBHBIX XHMHMYECKHX IOHSATHH: aTOM, MOJEKYJd, XHUMHUYECKUI
3JIEMEHT, MPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOJHAs U HEOJHOPOIHAS),
BAJICHTHOCTh, OTHOCUTEJbHAs aTOMHAasi M MOJIEKYJsipHash Macca, KOJIMYECTBO BEIECTBa,
MOJIb, MOJIIPHAsI Macca, MaccoBasi A0Js XMMHUYECKOrO 3JIEMEHTA B COCIMHEHHUH, MOJISPHBINA
00BEM, OKCHJ, KUCIOTa, OCHOBAHUE, COJIb, IJIEKTPOOTPHUIIATEIHHOCTh, CTENICHb OKHUCIICHHSI,
XUMHUYECKas peakuus, KiIacCU(PHUKalus peakiuil: peakuuu COeIWHEHUs, peaKIUH
pa3IoKEHUs, PEaKIUU 3aMEIIeHUs, PEaKlui OOMEHa, dK30- U DHIOTCPMUYECKUE PEaKIUH,
TEI10BOM 3(eKT peakiuu, Sapo aToMa, JIEKTPOHHBIM CIOW aToMa, aTOMHAas OpOWTab,
paguyc aToma, XMMHUYECKas CBs3b, MOJISIPHAS M HEMOJSpHAs KOBAJICHTHas CBsI3b, MOHHAs
CBA3b, MOH, KATUOH, aHUOH, PACTBOP, MacCcOBasi JA0JIs BEIIECTBA (MMPOLEHTHAS KOHLICHTPALIHs)
B PacTBODE;

®  JJUIFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATHA U MPUMEHSTh 3TH MOHATUS
IIPY ONKMCAHUM BELIECTB U UX MPEBPALICHUN;

®  HCMONB30BaTh XUMHUYECKYIO CHMBOJIMKY IS COCTaBIIEHUs (OPMYI BEIIECTB U YpaBHEHUU
XUMHYECKUX PEAKIIUM;

® ompeneisaTh BaJeHTHOCTh aTOMOB DJJEMEHTOB B OWHAPHBIX COENMHEHUSX, CTENEHb
OKHUCJIGHHS DJJIEMEHTOB B OWHapHBIX COEIMHEHUSX, MPHUHAJICKHOCTh BEIIECTB K
OTpeIeIEHHOMY KJIACCY COCMHEHUH Mo hopMysaM, BUJ XUMHUECKON CBSA3U (KOBaJICHTHAs U
MOHHAs1) B HEOPTaHNYECKUX COETMHECHUSX;

® packpeBaTh cwmbica Ilepuonmueckoro 3axkoHa JI. M. MeHnneneeBa: OeMOHCTPUPOBATH
[TIOHUMAaHHE T[EPUOJANYECKON 3aBHUCHUMOCTH CBOWCTB XHMHMYECKHX 3JIEMEHTOB OT WX



nojoxxeHus B [lepruonnueckoit cucreme, 3aKOHOB COXPAHEHUsI MACChl BEILIECTB, IOCTOSIHCTBA
COCTaBa, AaTOMHO--MOJIEKYJIIPHOTO YYEHHUS, 3aKOHa ABOTaJIpo;

OIMHCHIBATh U XapakTepu3oBaTh Tabmuunyto Gopmy [lepromudeckoii cuCTEMbl XUMUYECKUX
AJIEMEHTOB: Pa3IMuaTh MOHITHS «TJIABHASI TOATpyMIa (A-TpyIa)» U «o00YHas OrpyIIna
(b-rpynma)», Manbie U OOJIBIIKE TTEPUOABI, COOTHOCUTh 0003HAYCHHS, KOTOPhIE UMEIOTCS B
tabmune «[lepumoguueckas cucrema xumudeckux odmemeHToB J[. U. MenneneeBa» c
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij
s1ipa, 00IIee YUCIIO EKTPOHOB U PACIIPEICTICHIE UX 110 JIEKTPOHHBIM CIIOSIM);
KJIaCCU(PUITUPOBATh XUMHUYECKUE DJIEMEHTHI, HEOPTaHMYECKHE BEIIECTBA, XUMHUYECKUE
peaxiuu (1Mo YUCITy U COCTAaBY YYaCTBYIONIUX B PEAKIIMU BEIIECTB, MO TEIUIOBOMY 3D (DEKTy);
XapaKTEepU30BaTh (OMHUCHIBATH) OOIIME XUMHUECKHE CBOWCTBA BEIIECTB PA3IUYHBIX KJIACCOB,
MOJATBEPKJasi ONUCAHWE TMPUMEPAMHU MOJIEKYJSIPHBIX YPAaBHEHUW COOTBETCTBYIOIIUX
XMMHYECKUX PEAKIIUN;

MPOrHO3UPOBATH CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX Ka4eCTBEHHOTO COCTaBa,
BO3MOXHOCTH MPOTEKAHUS XUMUYECKHUX MPEBPAIICHUN B Pa3IMYHBIX YCIOBHUSAX;

BBIYUCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIAPHYIO MAacChl BEIIECTB, MACCOBYIO JIOJIO
XUMHYECKOTO JJIEMEHTa 1Mo (HopMylie COSAMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PacTBOpE,
MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEaKIINu;

MPUMEHATh OCHOBHBIE OINEpPALMH MBICIUTEIILHON JI€ATEIbHOCTH — aHalu3 M CHUHTE3,
CpaBHEHHE, 0000IIeHNEe, CHCTEeMaTU3alUI0, KIACCU(UKAINIO, BBISBICHUE MPUYUHHO-
-CJICICTBEHHBIX CBS3€H — [JI1 HM3Y4YEHHUsS] CBOWCTB BEIIECTB M XUMHYECKHUX PEAKIIUM,

CCTCCTBCHHO-Haquble METOAbBI IIO3HAHUA — Ha6J'IIOI[eHI/Ie, I/IBMepeHI/Ie, MOI[CJII/IpOBaHI/Ie,
SKCHEPUMEHT (pEaJIbHBIM Y MBICIICHHBIN);

ClleIoBaTh ~ MpaBUJaM  MOJb30BaHMA  XHMHYECKOH  mocymnoil W 1mabopaTopHBIM
o0opymoBaHUEM, a TakKe INpaBUiaM OOpaIleHHs] C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKIIUSAMH IO BBITTOJTHCHUIO JAOOPATOPHBIX XWMHUYECKHX OMBITOB IO TMOJYYEHUIO H
COOMPAHHIO Ta3000pa3HBIX BEIIECTB (BOJAOPOA U KHCIOPO/a), IPUTOTOBICHHUIO PACTBOPOB C
ONpeneIEHHON MAacCOBOM J0JIe pacTBOPEHHOIO BEHIECTBA, IUJIAHUPOBATH W MPOBOJIUTH
XUMHUYECKHUE HKCIIEPUMEHTHI 110 PACTIO3HABAHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbIO
WHIIUKATOPOB (JIakmyc, heHoadTaaenH, METUIOPAHK U IpyTHUe).

K koHIy o0yueHus B 9 Kiaacce npeiMeTHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(hOpPMHUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUMN:

pacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKUX TMOHSATUN: XHUMHUYECKUH JJIEMEHT, aToM,
MOJIEKYJIa, MOH, KaTHOH, aHHUOH, MPOCTOE BEUIECTBO, CJIOXHOE BEIIECTBO, BAJICHTHOCTbD,
AJIEKTPOOTPULIATENILHOCTh, CTEIEHb OKHCICHUS, XUMHUYECKas PEeaKius, XUMUYECKas CBS3b,
TEIUIOBOM  3PQeKT peakuuud, MOJb, MOJSIPHBIA O00BEM, pacTBOp, OSICKTPOIHTEHI,
HEIJICKTPOJIUTHI,  DJICKTPOIUTHYECKAs  TUCCOIMAIMsA, pEakIud HOHHOrO  OOMEHa,
KaTrajau3aTop, XHMHUYECKOE€ paBHOBecHe, oOOpaTHMMble ¥  HEOOpaTUMBbIC PEaKIIH,
OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUM, OKHUCIHUTENb, BOCCTAHOBUTENb, OKUCICHHUE U
BOCCTAHOBJICHHE, aJUIOTPOIHUs, aM(OTEPHOCTh, XUMUYECKasi CBSI3b (KOBAJCHTHAs, MOHHA,
METAJUTNYECKas), KPUCTAJUIMYECKas pelETKa, KOPpO3Us METAUIOB, CIUIABBI, CKOPOCTh
XUMHUYECKOHN peakiuu, mpeaenbHo gomyctuMas konuenTpauus [1JIK BemecTsa;
WITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX MOHSATUM U MIPUMEHSTh 3TU MOHATHS
MPY ONIMCAHUU BEIIECTB U UX MPEBPAILICHUI;

UCIOJIb30BaTh XMMHUYECKYI0 CHMBOJUKY ISl COCTaBJICHHS (DOPMYN BEIIECTB M YpPaBHEHHIA
XUMHYECKUX PEAKIIU;

OMpEeNENsATh BAJICHTHOCTh M CTENEHb OKUCICHUS XMMHUUYECKHX 3JIEMEHTOB B COEIMHEHHUSX
Pa3IMYHOTO COCTaBa, MPUHAAJICKHOCTh BEIIECTB K ONMPEACIEHHOMY KJIacCy COEAUHEHUU Io
dbopmynaM, BHUJ XHMHUYECKOW CBs3W (KOBAJICHTHAs, WOHHAsA, METAJUIMYECKas) B
HEOPTaHWYECKUX COCAMHEHHUSX, 3aps]l MOHA MO0 XUMUYECKOW (hopmyre, XapakTep cCpenbl B
BOJIHBIX pPACTBOpax HEOPraHWYECKUX COCAMHEHUM, THUIN KPUCTAUIMYECKOW PEHIETKU
KOHKPETHOT'O BEIIECTBA;

packpsiBaTh cMbich [lepronnueckoro 3akona JI. 1. MenaeneeBa U 1€MOHCTPUPOBATH €T0
MMOHMMAaHHUE: OMKCHIBATh W XapaKTepu30BaTh TaOnuuHyto ¢opmy llepronnueckoir CUCTEMBI



XUMUYECKUX OJJIEMEHTOB: pa3iMyaTh TMOHATUS «IJlaBHas mnoarpymnmna (A-rpynma)» u
«mmoboynast mnoarpynmna (b-rpynma)», wManble W OOJbIIME TMEPUOIBI, COOTHOCHUTH
00O3HAaYeHMs, KOTOpble HUMEIOTCI B MEPUOAMYECKON  Tabiuie, C  YUCIOBBIMHU
XapaKTEepUCTUKAMH CTPOCHMSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsin A1pa, ol1iee
YHUCIO SJEKTPOHOB M pacIlpelielieHue WX IO JIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB JJIEMEHTOB M MX COCIMHEHUHU B IpEeAeiIax MabIX
IIEPHOJIOB U INIABHBIX MOATPYII € YUETOM CTPOEHHUS UX aTOMOB;

KJ1accu(UUUpPOBaTh XUMHUYECKUE DSJIEMEHThl, HEOPraHWYECKHE BEIIECTBA, XHMHUYECKHE
peakuu (1o YMCiay U COCTaBy YYaCTBYIOIIUX B PEAKIMM BEILECTB, MO TEIUIOBOMY 3 (eKTy,
110 U3MEHEHMIO CTENIEHEN OKHUCIIEHUSI XUMUUYECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) O0IIME U crienu(UIECKNe XUMHUECKUE CBOMCTBA NMPOCTHIX U
CIIO)KHBIX BCILECTB, IOATBEP)KIasi ONHMCAHHE IPUMEPAMU MOJIEKYJISAPHBIX W HOHHBIX
YPAaBHEHUN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKLIHN;

COCTaBJIATh YPABHEHUS BJEKTPOJUTUYECKON AMCCOIMALMM KHUCIOT, IIET04Ye M COoJeH,
MOJIHBIE M COKpAIIEHHbIE YpaBHEHUS peakuuil HOHHOrO OOMEHa, ypaBHEHMS pEaKIIHid,
MOATBEPXKAIOIUX CYIIECTBOBAHUE T'€HETUYECKOW CBSA3M MEXIY BEIECTBAMHU Pa3IUYHBIX
KJIACCOB;

pPacKpbIBaTh  CYIIHOCTb  OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIMH  IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOI0 OajlaHCa ITUX pPeakLuii;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOEHMS, BO3MOKHOCTH
IIPOTEKAHNS XUMHYECKHUX IPEBPAIIECHUI B PA3IMYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIAPHYIO MAacChl BEIIECTB, MACCOBYIO JIOJIIO
XMMHYECKOI0 3JIEMEHTa M0 (OpMyJie COETUHEHUsI, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE,
IIPOBOJUTH PACYETHI [0 YPABHEHHUIO XMMUYECKON pPEaKIUU;

coOJTr01aTh TpaBUIIa TOJL30BaHUSI XUMUUYECKON MOCYI0N | J1ab0paTOpHBIM 000pYyI0BaHUEM,
a Takke IpaBwia OOpalleHUs C BELIECTBAMH B COOTBETCTBHUM C HMHCTPYKLUSAMH 10
BBITMIOJIHEHUIO J1a0OpAaTOPHBIX XUMHYECKUX ONBITOB TI0 TOJYYCHHIO U COOMpPaHUIO
ra3000pa3HBIX BEMICCTB (aMMHUAKa U YTIIEKUCIIOTO ra3a);

IIPOBOAUTH pEAKLUH, IMOATBEPKAAIOIINE KAYECTBEHHBI COCTAaB PAa3IMUHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYyTEM XJIOPUI-, OPOMUA-, HOAUN-, KapOoHaT-, pochaT-, CHITUKAT-,
cynb(ar-, THUIPOKCUA-UOHBI, KAaTHOHbl aMMOHHS M HMOHBl M3Y4YEHHBIX METaJUIOB,
IIPUCYTCTBYIOIME B BOJHBIX PaCTBOpPaX HEOPraHUUYECKUX BEILECTB;

IIPUMEHATh OCHOBHBIE OIEpAllMM MBICIUTEIBHON JCATEIBHOCTH — AaHAIU3 M CHUHTES,
CpaBHEHHE, 0000IIEeHNEe, CUCTEMATH3aINIO0, BBIABICHUE MPUYNHHO-CIICACTBEHHBIX CBSI3eH —
IUI U3Yy4YCHHUS CBOMCTB BEINECTB M XUMUYECKUX PEaKLUN, €CTECTBEHHO-HAYYHBIE METOJBI
MO3HAaHUS — HAOJIOJCHUE, H3MEpEeHHe, MOJECIMPOBAHUE, HKCHEPUMEHT (pealbHbIi U
MBICIICHHBIHN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoumnuecTBo yacos
Ne HaunmeHoBaHMe pa3jeioB U TeM DJIeKTpOHHbIe (LM (ppOBbIE)
KouTtpoJabHbie [MpakTH4eckne
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIC peCypChl
padoThI padoThI
Pa3nea 1. IleppoHayanbHble XHMHYECKHE IIOHATHSA
XuMus — BaxHasi 00J1acTh
1.1 €CTECTBO3HAHMS U MPAKTUYECKOMN 5 2 Bubmmorexa [IOK
' P https://m.edsoo.ru/7f41837¢
JeSATEeIbHOCTH YeTIOBEKa
bu6mmoreka [IOK
1.2 BemectBa ecKue pea 15 1
HICCTEA M XHMHACCKHIE pealdini https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3nes 2. Baxkneiimme npeacTraBuTe i HEOPraHMYECKHUX BeLIeCTB
)1 Boznyx. Kucnopon. IToustue 06 6 bubmmoreka [JOK
' OKCHAAX https://m.edsoo.ru/7f41837¢c
29 Bonopon.Ilonsitue o kucnorax u g | bu6muotexa [JOK
' COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsl. [Tonsarue 06 5 | 1 bu6nuorexa [IOK
' OCHOBAHUAX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIACCHI 1 | | bubmunoreka LIOK
' HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837¢
Htoro no pasneny 30

Paznen 3. [lepuoanueckuii 3axkon u Ilepuoguyeckas cucrema

OKHCANTENbHO-BOCCTAHOBUTEIbHbIE P€aKIuu

xumunuyeckunx 3jaemMenToB [I. U. MenaeneeBa. CtpoeHue aToMOB. XUMHYECKAs CBA3b.

3.1

[Iepronnueckuii 3aKOH U
[lepuoauueckas cucrema

bubmunoreka LIOK
https://m.edsoo.ru/7f41837¢c




XUMHUYECKUX 3JieMeHTOB J[. 1.
Mengene-eBa. CTpoeHue aTroma
XUMHUECKas CBA3b.
39 0 2 | but6mmoreka [IOK
‘ (HCTHTEIRHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIILHBIC PCAKIIUN
but6mmoreka [IOK
Hroro mo pasyery 15 https://m.edsoo.ru/741837c
p 3 bubmuoreka [IOK
CICPBHOC BpeMi https://m.edsoo.ru/741837c
OBILIEE KOJIMYECTBO YACOB I1O 63 4 5
I[MPOI'PAMME
9 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HanmeHoBaHMe pa3/iesioB U TeM (uudpoBbie)
Ne n/nn Konrtpoabnbie IIpakTnueckue
NpoOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pasnen 1. BemecTBo U XUMHYeCKHE PeaKIIUA
[ToBTOpeHnue u yrioyOnenue 3HaHUM bubmmoreka [JOK
1.1 5 1
OCHOBHBIX Pa3JieNioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKHUX 4 bubmmoreka [JOK
’ peakmuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTUYECKAS] TUCCOIUALIHS. 2 1 1 bubanorexa [HOK
’ XHUMHYECKUE PEAKLIUH B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17

Pasznea 2. Hemeraiel 1 UX coeqHHEHU




)1 OO01mas XxapakTepuCTHKa XUMUYECKUX 4 bubmmoreka [JOK
' sneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepruCTHKa XUMUYECKUX
2.2 snneMeHTOB VIA-rpymmel. Cepa u eé 6 bubmmorexa [IOK
' PYHIBL 6P htps://m.edsoo.ru/7f41a636
COEIMHEHNS
OO6mr1ast XapaKTepruCTHKa XUMHYECKHUX
2.3 aneMeHTOB VA-rpymisl. A30T, pochop u ux 7 bubmmorera LHOK
’ PYITHIBL. ’ P https://m.edsoo.ru/7f41a636
COEIMHEHNS
OO6mr1ast XapakTepruCTUKA XUMHYECKHUX
2.4 sneMeHToB IVA-Tpymmel. Yriepon u 8 bubmorexa LIOK
’ . PYIHIEL POl https://m.edsoo.ru/7f41a636
KPEMHHU 1 UX COCTMHCHHS
Hroro no paszneny 25
Pasznea 3. Merajiibl M X COeIUHECHUS
. bubmnorexa [JOK
3.1 Obmye cBoiicTBa METAILIOB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxueiinime MeTayuibl U UX COCIUHEHUS 16 hitps-//m.cdsoo.ru/7f412636
Hroro no pazneny 20
Pasznen 4. Xumus u okpyxaomas cpeaa
4.1 BemtecTBa 1 MaTepHualibl B )KH3HH YeJIOBEKa 3 bubnnorexa [IOK
) m p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
Pe3epBHOE BpeMs 3 bubmorexa LIOK
p P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68

IHOYPOYHOE IINTAHUPOBAHHUE




8 KUIACC

KoanuecTBOo 4acoB

Ne DJIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Koutpoabsubie IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypcChl
padoThI padoThI

| [Ipenmer xumuu. Ponap XuMuu B 5KU3HU | but6mmoreka [IOK
yelloBeKa. Teja u BeliecTna https://m.edsoo.ru/ff0d210c

2 IlousTre 0 MeTOJaxX MO3HAHUS B XUMHHU 1 buomorexa HOK

A https://m.edsoo.ru/ff0d227e
[TpakTrueckas padota Ne 1 «IIpaBwia paboThl
3 B JIa0OpaTOpHH U IPUEMBI OOpAILICHHMS C 1 buomiorexa HOK
paTop P patt https:/m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYIOBAaHUEM »

4 YucTteie BemecTBa 1 cMecH. CriocoObl | bubmuoreka [IOK
pasaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[Tpaktuyeckas padora Ne 2 «Pa3nenenue

5 cMecel (Ha mpuMepe OYMCTKHU TOBApEHHOM 1 bubmorexa HOK

PHMEP P https://m.edsoo.ru/ff0d28c8
COJIHN)»
b K

6 ATOMBI U MOJIEKYJIBI 1 nommorexa 10

https://m.edsoo.ru/ff0d2a6c¢

7 XUMHYECKHUE dJIEMEHTBI. 3HAKHU (CHUMBOJIEI) | bubmunoreka LIOK
XUMHUYECKHUX IJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThic U CIIOKHBIEC BEIIECTBA 1 bubmorexa HOK

p B https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOICKYIISIPHOS YUCHHE 1 bubmorexa LOK

YPApHOC ¥4 https:/m.edso0.ru/ff0d2d50
3aKO0H IMOCTOSHCTBA COCTaBa BEIIICCTB.

10 Xumuueckasi popmyna. BareHTHOCTh aTOMOB 1 bubmmorexa LIOK

pMYyJa. https://m.edsoo.ru/ff0d2eae
XUMHYECKUX 3JICMEHTOB
11 OrHocuTeNnbHAas aTOMHAs Macca. 1 bubmunoreka LIOK




OrHocuTenbHas MOJICKYJIsIpHAd Macca

https://m.edsoo.ru/ff0d323c

2 MaccoBast JoJIsI XUMHUYECKOT0 DJIEMEHTA B but6mmoreka [IOK
COCJIMHCHHUH https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemecrBa. Monbs. MossipHas bubmmoreka [JOK
macca https://m.edsoo.ru/ff0d5230
14 du3nYecKre U XUMUYECKUE SIBJICHUS. bubmuoreka [IOK
XuMHueckas peakuus https://m.edsoo.ru/ff0d37fa
s [Ipu3Haku 1 ycinoBUs MPOTEKaAHUS bu6nuoreka [JOK
XUMHYECKUX PEaAKIUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BEIIECTB. bubmmoreka [JOK
XHUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
7 Brraucnenus koan4uecTBa, MacChl BEIECTBA 110 bubmunoreka LIOK
YPABHEHUAM XUMHUYECKUX PEaKLUil https://m.edsoo.ru/ff0d5708
Knaccudukanms XuMruaeckux peakiuit
18 (coenuHEHUs, pa3I0KEHUS, 3aMEICHUS bubmorexa OK
A P > SAMCTHEHIL, https:/m.edsoo.ru/fl0d3f34
oOmeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneauct. O0o0eHne u bubmmorexa [OK
1 AHCT: o https://m.edsoo.ru/ff0d40c4
CHCTEMAaTH3aIUs 3HaHUH
20 Konrponsnas padora Nel o treme «BermectBa Bbubmuotexa [JOK
A XUMHUYECKUE PEeaAKIIUN» https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razoB. CocTas Bo3ayXa.
21 Kncn}(l)xo DJIEMEHT M TIPOCTOC BE y::CTBO bubmorexa HOK
PO p HICCTBO. https://m.edsoo.ru/ff0d448e
Os30H
duznyeckre 1 XUMHUECKHE CBOIICTBA
22 KHUCJI0poJa (peakiiuu OKUCIICHUS, TOPEHHE) bubmorexa OK
poAa fpeartt > TOPCHHE). https://m.edsoo.ru/ff0d4614
INousatue 06 oxcugax
3 CriocoOsl MosTydeHus KUCIopo/ia B bubmmoreka [JOK

1abopaTopuu ¥ IPOMBIIIIEHHOCTH.

https://m.edsoo.ru/ff0d497a




IIpuMeHeHue Kucnopoaa

TennoBoii 3ppekT XUMUIECKOHN peaKInu,

24 HOHATHE O TEPMOXHUMHUYECKOM YPaBHECHUU bubmmorexa IOK
p P ’ hitps://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYECKHUX PEaAKIIHIX
Tonnuso (He(dTh, yrojab U METaH).
25 3ar ﬂSHeéHeq;os ¢ a, CIT0COOBI iro bubmmorexa [OK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALICHUS
[TpakTrueckas padota Ne 3 o Teme
26 [TonyueHue u cobupanue KUCIOPOIa bubmorexa LOK
«
ya N P poad, https://m.edsoo.ru/ff0d4ae2
M3y4EHHUE €ro CBONCTB»
7 Bonopoa — sneMeHT u mpocToe BElecTBO. bubmunoreka LIOK
Haxoxnenue B mpupone https://m.edsoo.ru/ff0d4dd0
73 du3ndecKknue U XUMUYECKHE CBOMCTBA bubnuoteka [JOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 ITo € 0 KHCJIOTaX U CO
FUTTHE O KHCJOTAx H COMAX hitps://m.edsoo.ru/ff0d50d2
30 Crioco0b! TOTy4eHHsT BOAOPO/Ia B bubnuoteka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas pabora Ne 4 o Teme
31 [Tonyuenue u cobupanue Bogopoaa bubmorexa LOK
«
i oHp AOPOAE, https://m.edsoo.ru/ff0d4f42
M3y4eHHUE €ro CBONCTB»
bubmunoreka LIOK
32 M i 00BE .3 A
OIVIPHBIH OOBEM TA30B. SAKOH ABOTA/PO https://m.edsoo.ru/ff0d542¢
Brruucienusa o0b€Ma, KOJIHYECTBA BEIECTBA
33 rasa 1o ero N3BeCTHOMY KOJIHNYECTB bubnnorexa [IOK
.. Y Y https://m.edsoo.ru/ff0d55a0
BEIIECTBA W 00BEMY
Brruncnenus 00bEMOB ra30B MO ypaBHEHUIO
N but6mmoreka [IOK
34 peaKiy Ha OCHOBE 3aKOHA 0ObEMHBIX

OTHOIIIEHNH ra30B

https://m.edsoo.ru/ff0d5708




bubmunoreka LIOK

35 duznueckue €CKHE CBOWCTBA BO
VISHHCCICHE T XHMIHCCIHE CBOHCTBA BOAM https://m.edsoo.ru/ff0d587a
but6mmoreka [IOK
36 CocraB ocHoBanuii. I1o e 00 aTopa
TAB QUHOBHITIH. JOMATHE OO HEIHKaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HacblieHHbIe U
37 HEHACBIIIEHHbIE pacTBOPBL. MaccoBas 10715 bubmorexa OK
B PaCTBOpSL. A https://m.edsoo.ru/f0d5b40
BEIIIECTBA B pacTBOPE
[TpakTrueckas padota Ne 5 mo Teme
38 [IpuroroBneHne pacTBOPOB C ONMPEACTEHHON bubmorexa [IOK
«
P . . P p bed https://m.edsoo.ru/ff0d5Seba
MacCOBOH J0Jiel PaCTBOPEHHOTO BEIIECTBA»
39 KonrtponsHas padora Ne2 o reme Bubmuotexa [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: coCTaB, KJIacCU(UKAIUS, bubnuoteka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[TonydyeHnue nu XuMHYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmorexa [IOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHHUs: COCTaB, KJIaccu(UKAIIHS, bubmmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITonyyenue u XMMHUYECKHE CBOMCTBA bubnuorexa [IOK
OCHOBaHU https://m.edsoo.ru/ff0d67ca
m Kucnotsl: cocras, kinaccudukanus, bubmmoreka [JOK
HOMEHKJaTypa https://m.edsoo.ru/ffOdfee2
45 [TonydyeHue 1 XUuMHYECKHUE CBOMCTBA KUCIOT bubmorexa [IOK
ya https://m.edsoo.ru/ffOdfee2
46 Conu (cpenHue): HOMEHKIATypa, CIOCOObI bubmmoreka [JOK
MOJy4YEeHUS, XUMUUECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
47 [TpakTuyeckas padora Ne 6. Pemenue bu6nuorexa [IOK

OKCIICPUMCHTAJIbHBIX 3aa4 IO TCME

https://m.edsoo.ru/00ad9b7c




«OCHOBHBIE KJIACCHI HCOPraHNYCCKUX

COCTUHEHUN»
43 ['enernueckas cBsI3p MEKy Kilaccamu bu6nuoreka [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
but6mmoreka [IOK
49 O0001eHne ¥ CUCTEMATH3AINs 3HAHAH
t H https://m.edsoo.ru/00ad9cb2
50 Kontponbras padota Ne3 o teme "OcCHOBHBIE bu6nuoreka [JOK
KJIaCChl HEOPTaHUYECKUX COCTMHEHHIT" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKH KiIacCUPUKAITTT
51 XUMHUYECKHX 2JIeMeHTOB. IloHsaTHE O rpymmax bubmorexa LOK
’ pyn https://m.edsoo.ru/00ad9ffa
CXOIHBIX DIIEMEHTOB
Ilepnonnueckut 3axoH u Ilepuoanueckas
bubmunoreka LIOK
52 cucTeMa XUuMU4ecKkux anemeHToB /1. U.
https://m.edsoo.ru/00ada52c
Meunneneena
53 Ilepuoasl, TPYIIIGL, TOATPYIIIEL bubnnorexa LIOK
PHOBL, TPYTIIBL, TIOATPYIL https://m.edsoo.ru/00ada52c
54 Crpoenue atromoB. COCTaB aTOMHBIX SIJIED. bubmmoreka [JOK
M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue JIeKTPOHHBIX 000JI0YEK aTOMOB
55 anemeHToB llepuoauyeckoit cucremsr J. U Bubmmorexa [IOK
PHOA o https://m.edsoo.ru/00ada6bc
Menneneena
XapakTepuCTHKAa XUMHYECKOTO 3JIEMEHTA 10
. but6mmoreka [IOK
56 ero noyioxeHuto B [lepuognieckoit cucreme
https://m.edsoo.ru/00ada824
. . MenneneeBa
3nauenue [lepuoguueckoro 3akona st
57 a3BUTHUS HAYKH U TIpakTuku. JI. 1 bubmorexa HOK
P Ve .. P o AR https://m.edsoo.ru/00ada96e
MenpeneeB — y4€HbIN, NEIaror U rpakJaHuH
53 DNEeKTPOOTPULIATEILHOCTH ATOMOB bubmmoreka [JOK

XUMHNYCCKHUX 3JICMCHTOB

https://m.edsoo.ru/00adaab8




bubmunoreka LIOK

> VoHHas XuuiHeckas Cassb ! https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nonsipHas XMuMHUYECKas CBS3b 1 bubmorexa [OK
https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenossspHas XUMUYECKasi CBSI3b 1 bubnmorera LOK
https://m.edsoo.ru/00adaab9
but6mmoreka [IOK
62 Crenens oxucenms ! https://m.edsog)l.ru/OOadae28
63 OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU 1 bubnnorexa LIOK
https://m.edsoo.ru/00adb076
bubmuoreka [{OK
64 OKHCIUTEIIN B BOCCTAaHOBUTEIIN 1 https://m.edsoclfru/OOadb076
65 Konrtponsnas padora Ne4 o reme «Ctpoenue | Bbubmuotexa [JOK
aroMa. XUMHUYECKas CBSI3b» https://m.edsoo.ru/00adb486
66 PeseprubIil ypok. O60061eHIE 1 | bu6nuoreka [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O60011eHNEe 1 | bubmmoreka [JOK
cucTeMaTH3allis 3HaHUI https://m.edsoo.ru/00ad9cb2
68 PezepBHblit ypok. O6o011eHNE U | Bubmuotexa [JOK
CUCTEMAaTHU3alMs 3HAHU N https://m.edsoo.ru/ff0d61c6
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KoanuecTBo 4acoB

Ne DJIeKTpOHHbIe HU(POBbIE
Tema ypoka Kontpoabnbie IIpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoTbI padoThI
Ilepnonnueckuit 3akoH. [lepuonnueckas
1 chCcTeMa XMMHYEeCKHuX aaeMeHToB J. 1 bubmorexa HOK
U https://m.edsoo.ru/00adb59e
Meunneneena
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB
N bubmuorexa [JOK
2 XMMHYECKHX AJIEMEHTOB MEPBBIX TPEX 1
https://m.edsoo.ru/00adb6b6
MEpUOJIOB

3 Knaccugukanus 1 HOMEHKIATypa | bubnuoreka [IOK
HEOPraHWYeCKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buapl XUMHYECKO#l CBSI3U U THITBI | bu6nuoreka [JOK
KPUCTALIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonrtponsHas padora Nel mo reme

5 «[ToBTOpEeHue u yriybneHue 3HaHuiH 1 1
OCHOBHBIX Pa3JieNIoB Kypca 8 Kiiacca»

6 Knaccugukanus XuMH4ecKux peakiui no | bubnuoreka [IOK
pa3Iu4HbIM IpU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XMMUYECKOMN peaKIvu.

7 [loHsiTHE O TOMOTE€HHBIX U I€TEPOTE€HHBIX 1 bubmmorexa [OK

P https://m.edsoo.ru/00adbe9a
peakuusx
[ToHsiTHE O XMMHUYECKOM PaBHOBECHH.

8 @akTOpHI, BIUAIOIINE HA CKOPOCTh | bubmmoreka [JOK
XMMHYECKON PEaKIUU U MOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHYECKOTO PaBHOBECHSI

9 OKUCIUTETbHO-BOCCTAHOBUTEIILHBIC | bubmuorexa [JOK

peakmuu

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




10 Teopus 37€KTPOIUTHUECKON AUCCOLUALINH. bubmmoreka [IOK
CuiibHBIE U CJTa0bIe SJIEKTPOJIUTHI https://m.edsoo.ru/00adcd68

11 HMonnrle ypaBHEHUS peakIui buGnnorexa LIOK

P beakh htps://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT U OCHOBAaHUM
12 B CBETE IPEICTABICHUN 00 bubnnorexa LIOK
el . https://m.edsoo.ru/00add5d8
AIEKTPOIUTUYECKON JUCCOIHAIIH
XUMHUYECKHE CBOMCTBA COJICH B CBETE
13 MIPEACTABIIEHUI 00 DIIEKTPOITUTHYECKON bubmmorera [IOK
peA P hitps://m.edsoo.ru/00addsb2
IUCCOLIUAINU
14 ITonsrue o ruapoanse cojiei bubmmnorera [IOK
AP hitps://m.edsoo.ru/00add9d4
bu6mmoreka [IOK
15 O00011IeHIE U CUCTEMATH3AaIUs 3HAHUN
H H https://m.edsoo.ru/00addd 12

16 [TpakTuyeckas padora Ne 1. «Pemenue bubnuoreka [IOK
SKCIEPUMEHTAIBHBIX 3a1a4» https://m.edsoo.ru/00addbfa
KontponbHas padota No2 o teme

17 «IIIEKTPOIUTHYECKAS TUCCOIIUAIIUI bubmmorera [IOK

p a HHATH https://m.edsoo.ru/00addecO
XUMHYECKUE PEaKLIUU B pacTBOpax»

18 OO11as XxapakTepuCcTUKa raJIOr€HOB. bubmmoreka [JOK
XHUMUYECKUE CBOMCTBA HA MPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
Xioposogopoa. CongHast KUCIIOTA,

19 XI/IMII/)I‘-IGCKI/IE CBOMCTBA, OJIyYCHHE bubnnorexa LIOK

’ ¥ ’ https://m.edsoo.ru/00ade104
MIPUMECHEHUE
[TpakTrueckas padota Ne 2 o Teme
20 «[TomyueHnue cONAHON KUCIOTEL, U3YyUEHUE €& bubmmorera [IOK
. i 1Y https://m.edsoo.ru/00ade348
CBOUCTB»
)1 Brruuciienus no ypaBHEHUSIM XUMHUYECKHUX bubanorexa [HOK

peakIuii, eciivi OJNH W3 PEarcHTOB JaH B

https://m.edsoo.ru/00ade4 88




U30BITKE

OO6mrast xapakTeprucTUKa 3J1IeMEeHTOB VIA-

bu6mmoreka [IOK

22
TPYIIIBL https://m.edsoo.ru/00ade64a
AnnotponHsle MOAU(UKALIUU CEPBI.
23 HaxomI;eHHe cepebl I/I(beé COG,Z[I/IHGII)-II/Iﬁ B buGnnorexa LIOK
P . https://m.edsoo.ru/00ade64a
npupoje. XuMUYECKHE CBOWCTBA CEpPhI
24 CepoBogopo/, ctpoeHue, Gu3ndecKue u bubmmoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
75 Oxcunst cepol. CepHast KHCIOTa, (PU3HUECKUE bubanorexa HOK
U XMMUYECKHE CBONCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XHWMHYECKHUE PEAKIUH, JIEKAIUE B OCHOBE
26 MIPOMBIIIJICHHOTO CIIOCO0a MOTyICHHS bubmuorexa [JOK
CEpPHOM KUCIOThl. XUMUYECKOE 3arpsi3HECHUE https://m.edsoo.ru/00adec8a
OKpY>Karollel cpelibl COEAUHEHUSIMU CEPbI
7 Brruncienne MaccoBoil 1011 BBIXOJa bubmuorexa [JOK
MPOAYKTA PEaKUU https://m.edsoo.ru/00adec8a
OO01mas xapakTepuCcTHKa dJIEMEHTOB V A-
28 rpyHIsl. A30T, pacIIPOCTPaHEHUE B IIPUPOJIE bubnnorexa LIOK
PYIIBL - pactipoctp . pHp ’ https://m.edsoo.ru/00adeeab
¢bu3nyeckre U XMMHUYECKHE CBONCTBA
29 AMMHaK, ero pu3n4eckre 1 XuMHUECKUE bubnuoreka [IOK
CBOMCTBA, NIOJIy4CHUE U IPUMECHEHUE https://m.edsoo.ru/00adf004
[TpakTrueckas padota Ne 3 o Teme
30 [Tonyuenne aMMuaka, U3y4eHUE €ro bubmorexa HOK
« s
i i https://m.eds00.ru/00adf180
CBOUCTB»
a1 A3oTHas KuCI0Ta, €€ hru3ndeckue u bubmmoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHre HUTPATOB U COJIEH aMMOHUS
. bu6mmoreka [IOK
32 B Ka4eCTBE MHUHEPAJILHBIX YI0OpEHUH.

XUMHUYECKOE 3arpsi3HEHHUE OKPYKAIOLIEH

https://m.edsoo.ru/00adf518




CpCAbl COCAMHCHUSAMU a30Ta

dochop. Oxcun pochopa (V) u hochopnas

bu6mmoreka [IOK

33 KHCI0Ta, GU3NUSCKHE U XUMUYECKHUE
. ¢ https://m.edsoo.ru/00adf68a
CBOMCTBA, OJIy4CHHUE
Ucnons3oBanne GocdaToB B KayecTBe
34 MUHEPAJIbHBIX YIOOpEHUN. 3arpsi3HEHUE bubmorexa LOK
P . YAO0P - arp https://m.edsoo.ru/00adfc20
MPUPOIHON cperbl hocdhaTamu
35 VYrnepoa, pacnpocTpaHEeHUE B IPUPOJIE, bubmmoreka [JOK
(bU3UYeCKre U XUMUYECKHIE CBOHCTBA https://m.edsoo.ru/00adfd9c
Oxcupel yraepona, ux pusudeckue u
36 XHMHYECKHUE CBOMCTBA. DKOJIOTHYECKHUE bubmuorexa [JOK
poOJIEMBI, CBA3aHHBIE C OKCUIOM YTIIepo/ia https://m.edsoo.ru/00adfebe
(Iv)
Bbu6nmuoreka [JOK
37 YronbHas KUCIOTa U €€ CONU
https://m.edsoo.ru/00ae006¢
[TpakTuyeckas padora Ne 4 o Teme
38 "[lonyyeHue yrieKkuciaoro rasa bubmorexa HOK
v yr ) " https://m.edsoo.ru/00ae027¢e
KauecTBeHHas peakuus Ha KapOOHAT-UOH
39 [lepBoHayaIbHBIE TOHATHUS 00 OPraHUYECKUX bubnuoreka [IOK
BEIIECTBAX KaK O COCAUHEHUAX yriIepoaa https://m.edsoo.ru/00ae054e
bu6mmoreka [IOK
40 Kpemuuii u ero coeguHeHus
p g https://m.edsoo.ru/00ae080a
[TpakTrueckas padota Ne 5. Permenue
41 SKCIEPUMEHTAIBHBIX 3a4a4 II0 TEME bubmorexa LOK
P . https://m.edsoo.ru/00aeObf2
«Baxnelnme HeMeTauIbl ¥ X COSAMHEHUS»
42 KonTponbnas padorta Ne3 mo teme bubmmoreka [JOK
«Baxuennme HeMeTaUIbl U UX COEIUHEHUS» https://m.edsoo.ru/00ae0ec18
43 OO01mas XxapakKTepuCTHKA XUMUIECKUX bubmmoreka [JOK

3JIEMEHTOB — METaJIJIOB. MeTaminueckas

https://m.edsoo.ru/00ae103e




CBS3b U METAJNIMYECKasi KPUCTAIINYECKAst
pemérka. @u3n4YecKkre CBOMCTBA METAIIIIOB

XMMHUYECKUE CBOUCTBA METAJLIOB.

bu6mmoreka [IOK

44 DNEKTPOXUMHUYECKUHN Pl HAPSHKEHUIA hitps-//m.cdsoo.rw/00ac] 156
METAJIJIOB
OO6mwme crmocoOb! MOTYYEHUST METAJLIOB.

45 CrnnaBel. Beruncnenus no ypaBHEeHUsAM bubnuoreka [IOK
XMMHYECKUX PEAKIUH, ECIIU OJUH U3 https://m.edsoo.ru/00ael156
pEareHTOB COJAEPKUT MPUMECH

46 IlonsiTHE O KOPPO3UU METAILIOB bubmmorexa [TOK

https://m.edsoo.ru/00ael1278
bu6mmoreka [IOK

47 Ienotmbe MeTauis! https://m.edsogru/Oan14b2

48 Oxcunpl ¥ TUIPOKCHIBI HATPUS U Kallus bubmmorexa [TOK

https://m.edsoo.ru/00ae14b2

49 [IlenoyHo3eMenbHbIE METAIUIBI — KAJIBLIUK U bubanorexa HOK
MarHui https://m.edsoo.ru/00ael5e8

50 Baxkueiinie cocqUHECHNS KaIbIIHAS bubmorexa [TOK

https://m.edsoo.ru/00ael5e8

51 O06o001IeHre U CUCTEMaTU3aIMs 3HAHUH

N N bu6mmoreka [IOK

52 JKécTkoCcTh BOMIBI M CTIOCOOBI €€ YCTPaHECHHS https://m.edSO(I)_.Iru/Oanl886

53 [IpakTuueckas pabora Ne 6 o Teme bubmmoreka [JOK
"YKEcTKOCTh BO/BI U METO/IBI €€ yCTpaHEHHS" https://m.edsoo.ru/00aclae8

. bubmmoreka [IOK

>4 Amomusnii https://m.edsogru/Oanlc64

55 AmpoTepHbIe CBOICTBA OKCHIA U bubmmoreka [JOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64

56 Kenezo bubmuorexa [JOK




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

Oxkcuapl, Tuipokcu bl U conu xenesa (1) u

Bbu6nmuoreka [JOK

37 xkenesa (IID) ! https://m.edsoo.ru/00ae35e6
58 O06001IeHre U CUCTEMAaTH3aIMs 3HAHUH 1
[TpakTrueckas padota Ne 7. Permenue
59 SKCIIEPUMEHTAIIBHBIX 3a]1a4 110 TEME 1 buGnnorexa LIOK
«BaxkHelnme MeTaJIbl U UX COEIUHEHUS» hitps://m.cdsoo.ru/lfacides
Brrancnenus mo ypaBHEHUSIM XUMHUYECKUX
€aKIUi, eCII OOUH U3 PEarcHTOB JaH B
60 5136BETK6 WIIn coz?epmHTI:IpHMecn. " 1 bubmmorexa [TOK
BolunciieHus: MaccoBOM 10U BhIXOa butp /A edsoo. il LT50
MPOIYKTA PEAKIINH
61 O06o001IeHre U CUCTEMAaTU3aIKs 3HAHUH 1
& KonrtponsHas padora Ne4 o reme |
«BaxkHeHnme MeTaIbl ¥ UX COSIUHEHUS»
63 BeniecTBa 1 maTepuasnbl B TOBCETHEBHOM | Bbu6nuoreka [JOK
JKU3HU YEJI0BEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE OKPYIKAIOIIeH | bubmmoreka [JOK
Ccpenbl https://m.edsoo.ru/00ae4270
65 Posb xvMuM B pelieHuH 3KOJIOTHYECKUX | bubanorexa HOK
npoOiem https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O60011eHNEe 1 | bubmmoreka [JOK
cucTeMaTH3allis 3HaHUI https://m.edsoo.ru/00ac0dOa
67 PezepBHblit ypok. O6o011eHNE 1 | bubmmoreka [IOK
CHCTeMaTHu3alus 3HaHu! https://m.edsoo.ru/00adb33c
68 PeseprubIil ypok. O600611eHIE 1 | bubanorexa HOK
cucTeMaTHu3alus 3HaHUI https://m.edsoo.ru/00ad9cb2
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IIpniaoxenne 1

JocTuikeHne JIMYHOCTHBIX Pe3yJbTATOB B PAMKAX peajTu3amun Moy st
«IkoabHBIH ypok» Pado4eii nporpaMMbl BOCIIMTAHUSA

Peanu3arus negarorndeckiuM pabOTHUKOM BOCIIUTATEIBHOTO IOTEHIIMATA YPOKOB XUMHUH
MPEeJIIoJiaraeT CiIeIyromiee:

- MaKCHMMaJbHOE HCIIOJIb30BAHHE BOCIUTATEIbHBIX BO3MOXKHOCTEH COIEpKaHUS YPOKOB
uist GOPMUPOBAHUS Y OOYYAIOIIMXCA POCCUMCKHX TPAJAULMOHHBIX AYXOBHO-HPAaBCTBEHHBIX U
COLIMOKYJIBTYPHBIX  LIEHHOCTEW, POCCHUICKOTO HCTOPUYECKOTO CO3HAHHWS HAa  OCHOBE
HCTOPUYECKOTO TMPOCBEIICHUS; MOA00P COOTBETCTBYIOLIETO COJAEPIKAHUS YPOKOB, 3a/JaHUM,
BCIIOMOTaTeNbHbIX MaTepUajoB, MPOOIEMHBIX CUTYAllui AJisi 00CYKICHUII;

- BKJIFOUEHHUE B COJIEpP’KaHUE YPOKOB ILIEJIEBbIX OPUEHTHPOB PE3YIbTATOB BOCIIUTAHMS, UX
yU4eT B ONpeACTICHUU BOCIIUTATEIBHBIX 33/1a4 YPOKOB, 3aHATHH;

- BBIOOp METOJIOB, METOJMK, TEXHOJIOTHA, OKa3hIBAIOIINX BOCIUTATEILHOE BO3/ICHCTBUE
Ha JINYHOCTh B COOTBETCTBUU C BOCIMTATEIbHBIM HAEAJIOM, LENbI0 U 33JadyaMU BOCIHMTAHUSA,
LEJIEBBIMU OPHUEHTHPAMHU PE3YJIbTaTOB BOCIMTAHUSA; PEaM3alUI0 MPUOPUTETa BOCIHUTAHUS B
yueOHOM NesTeNbHOCTH;

- IPUBJICUCHUE BHUMAHUS O0yUYaIONIUXCS K ICHHOCTHOMY acIlleKTy U3y4aeMbIX Ha ypoKax
MPEAMETOB, SBJICHHM M COOBITUN, WHUIMAPOBAHUE OOCYKICHHH, BBICKA3bIBAHUN CBOETO
MHEHHS, BBIPAOOTKH CBOET0 JUYHOCTHOTO OTHOUICHHS K M3Yy4aeMbIM COOBITHSIM, SIBICHUSM,
TUIaMm;

- TPUMEHEHUE MHTEPAKTUBHBIX (opM yuyeOHOH pabOThl — HMHTEICKTYaIbHBIX,
CTUMYJIMPYIOUINX [MO3HABATEIbHYI0O MOTHBAIMIO, HTPOBBIX METOAMK, IUCKYCCHM, TaOLIUX
BO3MOXXHOCTh TMPUOOPECTH OMBIT BEACHHS] KOHCTPYKTHBHOIO AMAora; TPYIIOBOM paboThl,
KOTOpasi YYUT CTPOUTH OTHOIICHUS M JCHCTBOBATH B KOMAaHJE, CIIOCOOCTBYET DPa3BUTHUIO
KPUTHYECKOTO MBIIUICHHUS,

- moOyxaeHre o0ydJaronxcsi coOJIfoAaTh HOPMBI TOBEJEHUS, MPaBHJIa OOIICHHUS CO
CBEPCTHUKAMH W TMEJarorudecKuMu paOOTHUKAMH, COOTBETCTBYIOIIHME YKIAAy IIKOJIBI,
YCTAHOBJICHHE U MOIEPKKY J0OpoXKenaTenbHO atMmochepsr;

- OpraHu3alii0 HACTAaBHUYECTBA MOTHUBHUPOBAHHBIX U IPYAHPOBAHHBIX OO0YUAIOIIMXCS
HaJ HEYCIEBAIOIIMMU OJHOKJIACCHUKaMH, B TOM 4YHCIE C OCOOBIMH 00pa3oBaTeIbHBIMU
NOTPEOHOCTSIMU, JAIOLIET0 OOYYaIOIUMCSl COLMAIbHO 3HAYUMBIM OMNBIT COTPYJHUYECTBA U
B3aMMHOMU ITOMOIIIY;

- VHUIMHPOBAHUE W TOJIICPKKY HCCICIOBATEIHLCKON NEATEIBHOCTH O0YyYaroIIuXCs,
IUTAHUPOBAHUE W BBHIMIOTHCHHE WHIAWBUAYAIBHBIX W TPYIIOBBIX MPOEKTOB BOCIHUTATEIHHON

HaITpaBJICHHOCTH.



Ipuaoxenne 2

Hopmbl ouneHuBaHusi yueOHOro npeamera «Xumus»

OueHka yCTHBIX OTBETOB.
OTmeTKa «5» - CTAaBUTCA B TOM Cllydae, €CJIM Y4YalllUiCs TOKa3bIBAET BEPHOE IMOHUMAHUE
XUMUYECKON CYIIHOCTU PacCMaTPUBAEMBIX SIBICHUN U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHIA,
JaeT TOYHOE OIpe/eJICHHEe U HCTOJKOBAaHWE OCHOBHBIX TOHSATHUM, 3aKOHOB, TEOPUM, a TaKXKe
MPaBUJIbHOE OINpeleieHHe XUMUYECKHUX BEJIMYMH, WX €IWHUIl U CHOCOOOB H3MEpEeHus;
MPABUJIBHO BBIMIOJIHAET YEPTEKHU, CXEMbl U TpapuKU; CTPOUT OTBET MO COOCTBEHHOMY ILJIaHYy,
COTPOBOXKAAET paccKa3 HOBBIMU MPUMEPAMHU, YMEET MPUMEHHUTh 3HAHUS B HOBOM CUTYyallUU MPU
BBIMIOJTHEHUH MPAKTUYECKUX 33JaHUI; MOXET YCTAaHOBHUTH CBSI3b MEXAY M3Y4aeMbIM U paHee
M3YYCHHBIM MaTepHalIOM 10 KypCy XMMHH, a TaK K€ C MaTepPHaJIOM, YCBOCHHBIM 110 U3Y4EHUIO
JIPYTUX TIPEIMETOB.
OTMeTka «4» - CTaBUTCS, €CIM OTBET YYCHHKA YIOBIETBOPSET OCHOBHBIM TPEOOBAaHUSM K
OTBETY Ha «5», HO JaH 0€3 HCIONb30BaHMS COOCTBEHHOTO IIJIaHA, HOBBIX MPHUMEPOB, 0e3
NpUMEHEHHUs 3HaHWH B HOBOW CHUTyaluH, O€3 HCIOJBb30BaHMSA CBS3€H C paHee H3YUCHHBIM
MaTepuaioM, YCBOCHHBIM MPU U3YYEHHUH APYTUX MPEIMETOB; €CIHM y4Yalluiicss AOMYCTUI OAHY
omnOKy Wi He Oosiee ABYX HEIOYETOB M MOXKET HX HCIPABUTh CAMOCTOSITENIbHO WU C
HEOOJIBIION MTOMOILBIO YUUTETIS.
OTmerka «3» - CTaBUTCS, €CIM YyYalIUCS TMPAaBWIHBHO TMOHUMAET XUMHUYECKYIO CYIIHOCTH
paccMaTpuBaeMbIX SBICHUH U 3aKOHOMEPHOCTEW, HO B OTBETE MMEIOTCS OTAENbHBIC MPOOEIHI B
YCBOEGHUU BOIIPOCOM Kypca XUMHUHU, HE NPENsATCTBYIOLUIUME JalIbHEHIIEMY YCBOEHUIO
IPOrPaMMHOTO MaTepuaya; yMeeT MPUMEHSTh TMOJyYeHHBbIC 3HAHUS TMPH PEIICHHH MPOCTHIX
3a/1a4 C UCIOJB30BaHNEM TOTOBBIX (DOPMYIT, HO 3aTPyIHSETCS NP PEIICHUH 3aa4, TPEOYIONINX
npeoOpa3oBaHusl HEKOTOPBIX (HOPMYI;IOMYCTUNT HEe Oojee OJHOM TpyOol OmMOKA W ABYX
HEJI0YETOB, HEe Oojiee OMHON rpy0ol W OMHON He TpyOol omuOku, HEe Oonee ABYX-TpeX HE
rpyOBIX OmMOOK, OHOW HE TPyOOH OmMOKH M TPEX HEMOYETOB, JOMYCTHJ YETHIPE WIIA TATH
HE0YETOB.
OTMeTKa «2» - CTaBUTCS, €CIM YYalIWIiCs HE OBJAJE] OCHOBHBIMU 3HAHUSMU U YMEHHUH B
COOTBETCTBUHU C TPEOOBAHUSMHU MPOTPAMMBI M JOMMYCTHJI OOJBIIE OMIMOOK W HEIOYETOB, YeM
HEOOXOIUMO IS OLIEHKHU «3» .
Onenka nucCbMEHHBIX paldoT.
OT1MmeTKa «5» CTaBUTCS 32 paObOTY, BHIMOJHEHHYIO MTOJTHOCTBIO 0€3 OMMOOK U HEJ0UETOB.
OT1meTka «4» cTaBUTCS 32 pPabOTY, BRIMOJHEHHYIO MTOJTHOCTHIO, HO MPY HAJTUYHMH B HEH He Ooliee
OJTHOM TpyOOii OIIMOKHM M OJTHOTO HEJ0UeTa ; He OoJiee TPeX HEJ0UYETOB.
OT1meTka «3» CTAaBUTCS, €CIIM YUYEHUK BBITIOJHWI MPABWIIBHO HE MeHee 2/3 Bcel paboThl WK
JIOIyCTUII He 6oJiee OHOM Tpy0oil OIIMOKY U IBYX HEI0YETOB, HE OoJiee 0AHOM rpy0oil u oHOM
Herpyooil omubOku, He Oonee Tpex HErpyObIX OIMOOK, OAHOM HerpyOoil OomuOKu M Tpex
HEJ0YETOB, IPU HATHYUHU YETHIPEX-TIATH HETOUETOB.
OTMeTKa «2» CTaBUTCS, €CITU YUCIIO OIIHUOOK U HEIOUETOB MPEBBICHIIO HOPMY OIEHKU «3» HIIN
BBITIOJIHEHO NIPAaBUJIbHO MeHee 2/3 Bceil paboThl.
OuneHka KOMOMHMPOBAHHBIX KOHTPOJbLHBIX PadoT.
[Ikana nepeBoaa B NATUOAIIIBHYIO CUCTEMY OLIEHKU
OtMmetka «5» craButcs 3a BoimostHeHHE 90-100% paboThI.
OtMmetka «4» craButcs 3a BoinotHeHHE 70-89 % paboTHI;
OtMmetka «3» craBUTCS 32 BblnosiHeHUE 50-69%
O1MmeTKa «2» cTaBUTCA 3a BhITonHeHue menee 50%,



Kpurtepun oneHnBaHus TeCTOBBIX KOHTPOJIbHBIX PadoT.
[Ikana nepeBosa B MATHOAIUIBHYIO CUCTEMY OLIEHKU
Otmetka «5» craBurcs 3a BoinoiHeHne 90-100% paboTsl.
Otmetka «4» craButcs 3a BoinonHeHue 70-89 % paboThl;
OtMmetka «3» craBUTCS 32 BblnosiHeHUE 50-69%
Ot1MeTKa «2» CcTaBUTCH 3a BhITOIHEHNE MeHee 50%,
Kpurtepuu onieHnBaHNus 3KCIEPUMEHTAIBHBIX YMEHHUI
(n1aGopaTopHble U MPAKTUYECKHE 3aJaHUST).
OtrmeTka «5» cTaBUTCS ecnu paboTa BBINOJIHEHA TOJHOCTBIO W TMPABUIIBHO, CHEJIaHbl
IpaBUJIbHbBIE HAOIIOCHNS U BBIBOJIBI;
HKCIEPUMEHT OCYILIECTBIICH IO TUIAHY C Y4€TOM TEXHUKH OE30MacHOCTH W MpaBMi pabOThHI ¢
BEIIIECTBAMH U 000PYIOBaHUEM;
IPOSIBJIICHBI OPTaHU3ALMOHHO - TPYAOBBIE YMEHHUS, IOIEPKUBAIOTCS YUCTOTA pabovero MecTa u
HOPSAZIOK (Ha CTOJIE, SKOHOMHO UCIOJIB3YIOTCSI PEaKTHBBI)
Otrmerka «4» craBUTCA eciu paboTa BBINOJIHEHA MPAaBWIBHO, CHENAaHbl IpPaBUJIbHBIC
HaOJIOAEHUS U BBIBOJBI, HO IIPU 3TOM AKCIIEPUMEHT IPOBEIEH HE MOJHOCTBIO MIIM JIOMYILEHBI
HECYIIECTBEHHBIC OIIMOKHK B pabOTe ¢ BENIECTBAMH M 000OPYIOBaHHEM.
OtMeTka «3» cTaBUTCA e€clid paboTa BHINOJHEHA MPAaBHJIBHO HE MEHEE YeM HaIOJIOBUHY HIIU
JIONYIIIEHa CYIIECTBEHHAsl OLIMOKAa B XOJ€ OJKCIEPHUMEHTa B OOBSICHEHHH, B OQOPMICHUH
paboTel, B COONIOACHWM TMPaBWJI TEXHUKH OE30IMacHOCTM Ha paboTe ¢ BemEeCTBAMHU H
000pyI0BaHUEM, KOTOPAst HCIPABIISIETCS IO TPEOOBAHUIO YUUTEIS
OTrMeTKa «2» CTaBUTCS €CIM JONYIIEHBI Oojiee JIBYX CYIIECTBEHHBIX OHIMOOK B XOje:
SKCTIEPUMEHTa, B OOBSICHEHUH, B O(hopMIICHUU pabOThI, B COOJIOICHUH TIPaBUJI TEXHUKHU O€3-
OMAaCHOCTH MpHU paboTe ¢ BEUIECTBAMU U OOOPYAOBAHUEM, KOTOpBIE YYaLUICS HE MOXKET
UCTIPaBUTh JaXKe M0 TPEOOBAHUIO YUUTEIS.
OueHka NpoeKTHHIX padoT.
OtMeTKa «5» CTaBUTCSA €CIAM IEJIb 4YeTKO c(hOopMyIHpoBaHa M yOeAMTENbHO OOOCHOBaHA.
IIpencraBineH pa3BepHYTHIM IUIAH JOCTMIKEHUS LEJIM IIPOeKTa. TeMa IMpoeKkTa pacKphITa
MOJTHOCTBIO M MCUEPIIBIBAOILIE.
Pabora comepXuT AOCTaTOYHO MOJHYIO0 HH(POPMAIIHMIO U3 pa3IMYHBIX UCTOYHHUKOB. [Ipencrasnen
aHallM3 CUTYyallui, CKJIAJbIBAaBIIMXCS B XO0jA€ paboThl, CAeTaHbl HEOOXOAWMBIE BBIBOJBI,
HaMEUyeHbl NEepCHEeKTUBBI padoThl. PaboTa oTiiMYaeTcsi TBOPUECKUM IOAXOAOM, COOCTBEHHBIM
OpPUTHMHAIBHBIM OTHOILEHHEM aBTOpa K Ujaee npoekTa. PaboTa oTiinyaeTcst 4eTKUM U IPaMOTHBIM
oopMieHHEM B TOYHOM COOTBETCTBMM C YCTaHOBJIEHHBIMHM IIpaBUJIaMU. BeicTynieHue
COOTBETCTBYIOT TpeOOBaHHIM IPOBEIEHUS MPE3EHTAIMH, OHO HE BBILLIO 332 PAMKH PErJIaMEeHTa,
aBTOp BIAJEET KYyJIbTYPOH OOINEHHS C ayJuTOpHUed, Mpe3eHTalus XOpOIIO IOArOTOBIICHA,
aBTOpPY yJaJIOCh 3aMHTEPECOBaTh  ayAUTOpUIO. IIpOAYKT TMOJHOCTBIO  COOTBETCTBYET
TpeOOBaHUSAM KadecTBa (3CTETHUYCH, yHOOEH B HCIOJIb30BAHWU, COOTBETCTBYET 3asBJICHHBIM
LESIM).
OT1MmeTKka «4» CTaBUTCA eCiu 11eb ChOpMYIUpoBaHa, HO He o6ocHoBaHa. [IpeacTaBineH KpaTKuid
IUIaH JOCTM)KEHUS LM MpOoeKTa. Tema MpoeKTa pacKpbiTa HE MOJHOCThIO. PaboTta comepxur
HE3HAUUTENbHBI 00BbEM MOIXOASMIEH MH(OPMAUK K3 OrPaHMYEHHOTO YHUCIIA OJHOTUIIHBIX
UCTOYHUKOB. [IpencraBneH pa3BepHyThIH 0030p paObOTHI 10 JOCTHUKEHUIO LIE€JIEH, 3asBICHHBIX B
npoekte. Pabora camocTosTeNbHAs, JAEMOHCTPUPYIOIIAs CEpPhEe3HYI0 3aHHTEPECOBAHHOCTD
aBTOpa, MPEINpPUHATA TOMBITKA MPEICTABUTh JUYHBIA B3IJISA HAa TEMY IMPOEKTa, MPUMEHEHBI
BJIEMEHTHl TBOpUYECTBa. lIpeANpHHATHI TONBITKM OQOPMHUTH pabOTy B COOTBETCTBHU C
YCTQHOBJICHHBIMHM TIPAaBWJIaMHU, TPUAATh €H COOTBETCTBYIOUIYIO CTPYKTYpy. BricTymiieHue
COOTBETCTBYIOT TpEOOBaHHIM IPOBEIEHUS MPE3EHTAIMH, OHO HE BBILLIO 32 PAMKH PETJIaMEHTa,



HO aBTOp HE BJIAJICCT KYJIbTypOod OOIIECHHsS C ayauTopHer (YMEHHE OTBEYaTh Ha BOIPOCHI,
JIOKa3bIBaTh TOUKY 3peHus). [IpoayKT HE MOTHOCTHIO COOTBETCTBYET TPEOOBAHUSAM KauecTBa
OtrMmeTka «3» cTaBUTCA €cid Lenb cQopMylupoBaHa HEYeTKo OO0 He chopmyrupoBaHa.
IIpencraBieHHBI IIaH HE BEACT K JOCTHXKEHMIO LIENIU IPOEKTa. Tema IpoeKkTa pacKphiTa
¢parmenTapro. bonbmas yacTe mpeacTaBIeHHONH MHPOPMALMU HE OTHOCUTCS K TeMe PabOThI.
AHanM3 3aMEHEH KpaTKUM ONHMCaHMEeM XoJa U Topsaka paboTel. ABTOp MPOSBHI
HE3HAYUTENbHbIM MHTEpecC K TeMe IPOeKTa, HO He MPOJIEMOHCTPUPOBAT CaMOCTOSITEILHOCTH B
paboTe, He UCHOIB30Bal BO3MOXHOCTH TBOPYECKOTO MMOAX0Ja. B mucbMEeHHON YacTu paboTh
OTCYTCTBYIOT YCTaHOBJICHHbBIC MPaBUIIAMH MOPSIOK U YeTKasg CTPYKTypa, AOMYIIEHbI OMNOKH B
opopmieHnd. BpICTymieHHEe HE COOTBETCTBYET TpeOOBaHMSM TMPOBEACHUS MpPE3CHTALNHU.
[IpoekTHBIE TPOAYKT HE COOTBETCTBYET TpPEOOBAaHUAM KadecTBa (ICTETHKA, YIOOCTBO
MCII0JIb30BaHUsl, COOTBETCTBHE 3asIBJICHHBIM LIEJISIM)
Onenka ymeHHnii peliaTe pacuyeTHbIe 3aJa4H.

OTMeTKa «5» CTaBUTCS €CIM B JIOTHUECKOM PACCYKICHUU M PEIICHUH HET OMMOOK, 3a1ava
pelleHa paloHAIbHBIM CIOCO00M;
OtrMeTka «4» CTaBUTCS €CIM B JIOTHYECKOM PACCYKIEHUH U PEUICHUH HET CYIIECTBEHHBIX
ommOOK, HO 3aJaya perieHa HepaldoHAJIBHBIM CIOCOOOM, WJIM JOMNYIIEHO He Ooyiee ABYX
HECYIIIECTBEHHBIX OIIMOOK.
OtMeTKa «3» CTaBUTCSA €CJIM B JIOTUYECKOM PACCYXJIEHUU HET CYIIECTBEHHBIX OIIMOOK, HO
JIOMyIIIEHa CYIIeCTBEHHAs OMMOKa B MATEMaTUYECKHX pacyeTax.
OTMeTKa «2» CTaBUTCA, €CJIM UMEIOTCS CYIIECTBEHHBIE OIIMOKHN B JJOTMUYECKOM PAcCYXICHUU U
B PELLEHUHU.

OuneHka yMeHMi pemiaTh IKCIIEPUMEHTAJIbHbIE 3a1a4H.
[Ipu omeHke 3TOro yMEHHUs CIEAyeT YUUTHIBaTh HAONIOACHUS YUUTENsl U TpeIbsBIsSEMbIe
yUYalIIMCsl pe3y/IbTaThl BHIIOJIHEHUS OMBITOB.
OtrMeTka «5» CTaBUTCS €CNIM IUIAH PEIIEHUs 3aJadd COCTaBJEH MPAaBUIBHO, OCYLIECTBIICH
non0op XMMHYECKHX PEaKTHBOB M OOOpPYHOBaHUsS, TaHO IOJHOE OOBSCHEHHE M CHETaHbI
BBIBO/IBI.
OTMeTka «4» CTaBUTCS €CIH IUIAH PEIICHHS] COCTABJIICH MPABHIIBHO, OCYIIECTBICH IMOA00D
XUMHUYECKHX PEaKTHBOB U 00OPYIOBaHHMs. JOMYIIEHO He OoJiee ABYX HECYIIECTBEHHBIX OMINOOK
(B 00OBSICHEHHH M BBIBOJIAX).
OtMeTka «3» CTaBUTCS €CIM IJIaH PEIICHHs] COCTAaBJIEH MPAaBHJIBHO, OCYIIECTBJIEH IMOA00D
XUMHYECKHX PEaKTUBOB M 00OPYAOBaHMS. JOMYILIEHA CYIIECTBEHHAsl OIIMOKAa B OOBSICHEHUU U
BBIBOJIAX.
OTMeTKa «2» CTaBUTCS €CIIM JIOMYIIEHBI ABE W OoJiee ommMOKHU (B TJIaHE PEIIeHUs, B MOI00pe
XUMHUYECKHX, PEaKTHBOB U 000PY/I0BaHMs, B OOBSICHEHUH U BBIBOJAX).

IIpniaoxenne 3
KoHTpo/ibHO-H3MepHUTe/IbHbIe MAaTePHAJIbI

8 kiacc
KoutpoabsHas padora Nel no Teme «BemecTBa 1 XuMHUYeCKHe peakIuu»

3anmanue 1. Onpenenuts BaICHTHOCTH 3JIEMEHTOB 0 (popMyJie BemecTBa:

a) Na20 ; 6) BaCl2 ; B) NO ; r) CH4

3ananue 2. CocTaBUTh (POPMYJIBI CIOXKHBIX BEIIECTB, COCTOSIIMX U3 CIEAYIOIMIMX XUMHUYECKHUX
3JIEMEHTOB:

a) kanbius u xjopa (I) ; B) Bogoposa v Kucioposa ;



6) docdopa (III) u Bomopona ; T) cepedpa u KucIopoa.
3ananue 3. HaliguTe MOJIEKYISIPHYIO MaccCy BEIIECTB:
Na20, CuS0O4, HNO3, Fe(OH)3, K2CO3.
3aganue 4. Beraucinure MaccoBbIe 0OIH 2i1eMeHTOB B BelecTse CuO.
3aganue 5. PaccraBuTh KO3(QQHUIMEHTH B ypaBHEHUsX. [loguepkHYTbH (OPMYINBI CIIOKHBIX
BeniecTB. OnpeneanTb TUITBI XUMUYECKUX PeaKIil:
a) Al + S = AI2S3
6) Zn + HC1 =ZnCI2 + H2
B) Au203 = Au + O2
r) P205 + H20 = H3PO4
Bapuanr 2.
3anmanue 1. Onpenenuts BaICHTHOCTH 3JIEMEHTOB 10 (popMyJie BemecTBa:
a) CO2 ; 6) Cu20 ; B) K3N ; 1) AIBr3
3anmanue 2. CoctaBUTh (OPMYIBI CIOXKHBIX BEIIECTB, COCTOSIIUX U3 CICAYIOMINX XUMHYECKHX
3JIEMEHTOB:
a) kuciopoaa u Hatpu4 ; B) meau (I1) u kuciaopona ;
0) maruus u Bojopoa ; r) azota (I) u kucmopona.
3aganue 3. Haliiute MOJIEKYJISIPHYIO MAacCy BEIIECTB:
Na2S04, H2SO3, Zn(OH)2, CO2 , KNO3.
3ananue 4. Beranciure MaccoBbie 10U 3JIEMEHTOB B BemiecTBe Ag20.
3aganue 5. PaccraButh ko3¢ (duiMeHThl B ypaBHEHUSX. [loguepkHYTH (OPMYIBI CIOXKHBIX
BeriecTB. ONpeneauTh TUITBI XUMUYECKUX PEaKITHil:
a) CuClI2 + Zn = ZnCI12 + Cu
6) H2 + Br2 = HBr
B) Na20 + H20 = NaOH
r)CH4=C+ H2

Kontpoasnas padora Ne2 no reme «Kucsopoa. Bonopoa. Bona»

Bapuanr I

1. Tect (BbIOCpUTE OAMH MPABWIHHBINA BapUAHT OTBETA)

1. DnemenT, HauboIee pacIpoCcTpaHEHHBIN Ha 3eMJIe, - 3TO

1) kucnopon 2) azot 3) Bogopo 4) KpeMHUI

2. B npOMBIIIIEHHOCTH KUCIOPOJ OJYy4alOT U3

1) xsiopara kanus 2) BoJsl 3) Bo3ayxa 4) nepMaHraHaTa Kajaus

3. KaranuzaTopom pas3inokeHus epoKcuaa BOAOPOAa SIBISIETCS

1) okcun kanbuug 2) okeua cepbl(IV) 3) okcun marnus 4) okeua maprasa(IVv)
4. Kucnopon BbIACISIETCS B XOJI€

1) rauenus 2) npixanus 3) ropenus 4) GoTocuHTE3a

5. YkaxuTe ras, KOTOPBIA HE OTHOCUTHCS K OJIaropo HbIM

1) a3ot 2) renuit 3) apron 4)HeoH

6. CJ10HBIE BEIIECTBA, COCTOSIIUE U3 JIBYX 3JIEMEHTOB, OJIMH U3 KOTOPBIX KUCIOPOJI 3TO:
a) OKCHJIBI 0) COJIM B) KUCIIOTHI ') OCHOBAHUS

7. YKaXXUTE NPaBUIBHOE CYKICHUE

1) BOIOpOa OUYEHb MaJIO PACTBOPSIETCS B BOAE

2) BOJIOPOJ MMEET BBICOKYIO TEMIIEPATYPY CKUKECHUS

3) BOIOpOa MOXKET OBITh MOTYUYEH TP B3aUMOJICHCTBUM cepedpa ¢ BOJOM

4) BOOOPOJ HE pearupyeT ¢ KUCIOPOJAOM



8. B3Becu, B KOTOpPBIX MEJIKME YaCTHUIbl TBEPIOIO BEIIECTBA PABHOMEPHO PACIPEAEIEHBI MEXKIY
MOJIEKYJIaMH BO/Ibl, Ha3bIBAIOTCSA:

1) cycnieH3usimu 2)3MyiabCUsIMH 3) IbIMaMH 4)a3po30JMu

9.Bona pearupyer ¢ akTUBHBIMU METaJJIaMH, TAKUMH KaK HATPHUHA U KaJIbLUH, ¢ 00pa3oBaHHEM

1) runpoKCcuI0B 2)OKCUIO0B U BOAOpOAa 3)KUCIOT 4)rHIpOKCHIOB U BOJOPO1a

10. Boga pearupyet mo4Tu co BCeMH OKCHIaMHU HEMETANIOB ¢ 00pa30oBaHUEM

1) runpokcua0B U BOJOPOa 2)OKCHUIOB U BOAOpOAa 3)KUCTOT 4)ruIpOKCHIIOB

2. 3aga"usa co cBOOOIHBIM OTBETOM

1. 3akoHuUWTE YypaBHEHUs pEaKIWAd TOPEHHs, paccTaBbTe KOIPDUIIMCHTHI, HA30BHUTE
MOJIYYMBIINECS BEIIECTBA.

aP+02—-06)C+02 —

B) Zn + O2 — ) C2H6 + 02 —

2. JlonuumTe ypaBHEHUS PEAKIUH, XapaKTEPU3YIOLIUX XUMUTYECKHE CBONCTBA BOJOPOAA:

a) H2 + CI2 —

6) H2 + FeO —

VKaxuTe, OKUCIIETCS WM BOCCTAHABIIMBAETCS BOJOPO/I B TUX PEAKIUAX.

3.Paccunraiite, KaKylo Maccy caxapa U BOJbI HY)KHO B3SITh JJIsl pUroToBiaeHus 250r pacTBopa ¢
MaccoBoil aoJieit caxapa 15%.

4.CocTaBbT€ ypaBHEHHUS pEAKIMl B3aMMOJEUCTBHUS C BOJON CIENYIOLIMX BELIECTB: KaJlus,
KaJbIUsl, OKCHUJIA JINTUS. YKQKUTE HA3BAHUSI BEIIECTB, 00Pa3yIONIUXCSI B PE3YNIbTATE PEaAKIIHH.
Bapmuanr 2

1. Tect (BbIOCpHUTE OJUH MPABUIBHBINA BApUAHT OTBETA)

1. YkaxuTte 00beMHYIO JOJIIO KUCIOPOAa B BO3IyXe

1) 0,009 2) 0,209 3) 0,409 4) 0,781

2. B maGoparopuu KUCIOPOA MOXKHO TIOJYYIUTh MPH Pa3I0KECHUH

1) xmopara kamus 2) TiepMaHraHata Kamus 3) Tmepokcuma Boaoponma 4) moboro u3s
MEePEUYHCIICHHBIX BEIIECTB

3. MonexyJpHbIi KHCIOPOJ HE pearupyer ¢

1) anmroMuHuEM 2) 3070TOM 3) MebIO 4) IIMTHKOM

4. I'a3, KOTOPBIN NOAAEPKUBAET TOPEHUE, - ITO

1) kucnopon 2) Boopon 3) a30T 4) yriaeKucIbii ra3

5. B cocTaB Bo3/1yxa HE BXOJUT:

a) BOJIOPOJI 0) KUCIIOPO/I B) YIIIEKHUCIIBIN Ta3 T) aproH

6. Camblii NErkuit ras:

a) CEpHUCTHIN 0) KUCIIOPOI B) YIIEKHUCIIBIN T) BOAOPO.

7. BemecTBa, YCKOPSIIOIIKME XUMHUECKUE PEAKIUU ITO:

a) pacTBOPHI 0) CMECH B) BO3JIyX I') KaTaJIH3aTOPhI

8. B3BecH, B KOTOPBIX MEJKHE KalelbKU KUJIKOTO BEIIECTBA PABHOMEPHO paclpeieIeHbl MEX Y
MOJIEKYJIaMH BO/IbI, HA3bIBAIOTCS

1) cycnien3usiMu 2) sMysbCusiMu 3) 1bIMaMu 4) a3po30JIIMHU

9. Ilpn HarpeBaHWM BOJa pearupyer ¢ MEHee aKTMBHBIMU METAJJIaMH, TAKUMH Kak KeJle30 U
IIUHK, C 00pa3oBaHUEM

1) runpokcuaoB 2) OKCUAOB U BOJOPOJIa 3) KUCIOT 4) THAPOKCUIOB U BOJOPO/Ia

10. Bonma pearupyer ¢ OKCHJaMM AaKTHUBHBIX METa/VIOB, TaKMX KaK HaTpUW M KaJbLuH, C
o0Opa3oBaHUEM

1) ruapOKCUAOB U BOJIOPOAA 2) OKCUIOB U BOOPOJIa 3) KUCIOT 4) THAPOKCHIOB

2. 3amanus co CBOOOTHBIM OTBETOM.



1. 3akoHuUWTEe YypaBHEHHUs pEaKIWAd TOPEHHs, paccTaBbTe KOIPDUIIMCHTHI, HA30BHUTE
MOJIYYUBIINECS BEILECTBA.

a)Fe+02 —>06)Ca+02—

B)Li+ 02 —-1)C2H2 + 02 —

2. JlonuiuTe ypaBHEHMsI peakluii, XapaKTEPU3YIOIUX XUMUYECKHE CBOMCTBA BOJIOPOAA:
a)H2+S —

6)WO3 + H2 —

VKaxuTe, OKUCIIAETCS WM BOCCTAHABIIMBAETCSI BOJOPOJI B 9TUX PEAKIUSX.

3. PaccumTaiite, Kakyro Maccy caxapa 1 BOJIbl HYXHO B35Th J14 mpurotoBieHust S00r pactBopa ¢
MaccoBoOM aoJei caxapa 5%.

4.CocTaBpTe ypaBHEHHUs DPEaKIMil B3aUMOJEHUCTBUS C BOJOW CIEAYIONIMX BelIecTB: Oapws,
JUTHS, OKCUAA HATpUs. YKAKUTE Ha3BaHUS CIOXXHBIX BEUIECTB, 00pa3yIOMIMXCS B PE3yJbTaTe
peaKkiuu.

KonTposbHas padora Ne3 no Teme '""OCHOBHBIE KJIACChl HEOPTAHMYECKUX COeTUHEHMIt"

BapuanT 1
1. K kucinoraM OTHOCHUTCS KaKII0€ U3 2-X BEIIECTB:
a) H2S, Na2CO3
0) K25S04, Na2CO3
B) H3PO4, HNO3
r) KOH, H2S0O4
2. Twunpoxkcuny menu (II) coorBercTBYyeT popmyna:
a) Cu20
06) Cu(OH)2
B) CuOH
r) CuO
3. ®opmyna cynbpuTa HATPUS:
a) Na2S0O4
0) Na2S
B) Na2S0O3
r) Na2SiO3
4. Cpenu nepeyrcieHHbIX BEIIECTB KUCIOM COJIbIO SABISETCA
a) TUAPUJ MarHus
0) ruapokapOOHAT HATPUS
B) TUJPOKCH]T KaJIbLIHs
') TUAPOKCOXIIOPU MEAN
5. Kakoii u3 anemMeHTOB 00pa3yeT KUCIOTHBINA OKCU?
a) CTpOHIUHI
0) cepa
B) KaJbIUM
T') Maraui
6. K 0CHOBHBIM OKCHJIaM OTHOCHTCS
a) ZnO
0) Si02
B) BaO
r) Al2 O3
7. Oxkeup yrnepona (IV) pearupyer ¢ kaxabIM U3 ABYX BEIIECTB:



a) BOJIOM M OKCHAOM KaJIbIIHS
0) kucmopoaoM u okcuom cepsl (IV)
B) Cyib(haTOM Kalusi ¥ TUIPOKCUIOM HATPHSI
r) hochopHOIl KUCIOTON U BOIOPOAOM
8. YcTaHOBUTE COOTBETCTBHE MEXAY (POPMYIION HCXOMHBIX BEUIECTB U MPOYKTAMH PEAKIIUi
®opmyiibl BemecTB  [IpoayKThl B3aUMOIEHCTBUSA
a) Mg + HCl — 1) MgCI2
6) Mg(OH)2 + CO2 — 2) MgCl12 + H2
B) Mg(OH)2 + HCI — 3) MgCI2 + H20
4) MgCO3 + H2
5) MgCO3 + H20
9. OcyuiecTBUTE LUEMOYKY CIAEIYIONIUX MPEBPALICHUN:
a) Fe—Fe203—FeCl3—Fe(OH)3 — Fe203
6) S— SO2 — SO3 — H2S04 — BaS0O4
10. Kakas macca cynbdata kanus oOpa3yercs IpH B3aUMOJEHCTBUU 49 TI' cepHOW KHUCIOTHI C
TUJPOKCHIOM Kanus?

Bapuant 2
1. K ocHOBaHUSIM OTHOCHTCS Ka)KJI0€ U3 2-X BEIICCTB:
a) H20, Na20
6) KOH, NaOH
B) H3PO4, HNO3
r) KOH, NaCl
2. Oxkcuny meau (II) coorBercTBYeT (hopmyna:
a) Cu20
0) Cu(OH)2
B) CuOH
r) CuO
3. ®opmyna cynbdaTa HATPUS:
a) Na2S0O4
0) Na2S
B) Na2S03
r) Na2SiO3
4. Cpenu nepeyrcieHHbIX BEIIECTB KUCIOM COJIbIO ABISETCA
a) TUZIPOKCHU Oapus
0) TUIPOKCOKApOOHAT KU
B) TUIPOKApOOHAT MeIn
') TUAPUJ KaJIbIIUS;
5. Kakoii u3 anemMeHTOB MOXeT 00pa3oBaTh aM()OTepHBII OKCU?
a) HAaTpui
0) cepa
B) ocdop
T') aIIOMHHHI
6. K 0CHOBHBIM OKCHJIaM OTHOCUTCS
a) MgO
6) SO2
B) B203
r) Al2 O3



7. Okcun HaTpUsl pearupyer ¢ KaXKIbIM U3 JBYX BEIIECTB:
a) BOJIOM M OKCHJIOM KaJIbITUs
0) KHCIIOPOIOM M BOJIOPOJIOM
B) Cyib(haTOM Kaliusi U TUIPOKCUIOM HATPHSI
r) hochopHoit kucaoToM U okcuaoM cepsl (IV)
8. YcraHoBuTe COOTBETCTBUE MEXAY (DOPMYJION UCXOTHBIX BEIIECTB U MPOAYKTAMH PEaKITui
®opmyiibl BemecTB  [IpoayKThl B3aUMOIEHCTBUSA
a) Fe + HCl — 1) FeCI2
6) Fe(OH)2 + CO2 — 2) FeCl2 + H2
B) Fe(OH)2 + HCl — 3) FeCl2 + H20
4) FeCO3 + H2
5) FeCO3 + H20
9. OcyuiecTBUTE LUEMOYKY CIAEIYIONIUX MPEBPALICHUN:
a) Mg —» MgO—MgCIl2—Mg(OH)2 — MgS04
6) C — CO2 — Na2CO3 — Na2S0O4 — BaS0O4
10. Kakas macca cynbdarta 6apus obpazyercs npu B3aumojaeictuu 30,6 T okcuga Oapusi ¢
JIOCTAaTOYHBIM KOJIMYECTBOM CEPHOM KUCIIOTHI?

Kontpoasnas padora Ned4 no reme «Ctpoenne aroma. XuMn4ecKasi CBI3b»

Bapuanrt I
Yacts 1. Beibepure npaBuIbHBIN BapUaHT OTBETA.
1. B xakoM psiiy XUMHYECKUE DJIEMEHTHI PAcIOJIOKEHBbl B MOPSAKE BO3PACTAHUS HUX ATOMHBIX
panunycoB?
I)N,B,C 3) Na, Mg, K
2)N,P,As 4)B,Si,N.
2. B xakoM psly XMMHUYECKHE 3JIEMEHTHI PACIOJOXKEHBI B MOPSAKE YBEIMYECHHS 3apsoB siAep
aTOMOB?
I)B,N, C 3)Br,Cl, F
2) 0, Se, S 4) Be, Mg, Ca
3. HanOospIell BOCCTAaHOBUTENBHON aKTHBHOCTBIO 00JIaaeT
DSi 2)P 3)S 4)Cl
4. B KakoM psny XHUMHUYECKHE OJJIEMEHTBHI pAclOJOXKEHbl B TMOPSAJKE OCIa0NeHUs HUX
HEMETAJUNIMYECKUX CBOUCTB?
1) Be—=B—C 3) S—»Cl—Ar
2) Ga—Al—B 4) Cl-»Br—I
5. B pany xumuueckux 3neMenToB B—>C—N
1) ycunuBaroTCs METAUTMYECKHUE CBOMCTBA
2) ocnabeBarOT BOCCTAaHOBUTEIbHEIEC CBOMCTBA
3) yMEHbBIIAETCA AIEKTPOOTPULIATEIHHOCTH AaTOMOB
4) yMeHbIIIaeTcs BhICIIAS CTETIEHb OKUCICHUSI B OKCUaX
6. Husmas cTerneHp OKUCICHHS B Py XUMHUECKHUX 3JIEMEHTOB (PTOP—KUCIOPOA— YTIIEPOT
1) yBenmnuuBaercst  3) yMeHbIIAETCA
2) HE U3MEHsEeTCA 4) u3MeHseTCs MePUOANIECKI
7. Beicmii okcua coctaBa 90 00pa3yroT BCe 3J€MEHTHI
1) IVA rpynmsl 3) IV nepuona
2) ITIA rpynmsl 4) II nepuona
8. B psaay runpokcuaoB B(OH)3 — AI(OH)3 —TI(OH)3 cBoiicTBa ruIpOKCHAOB U3MEHSAIOTCSA OT
1) OCHOBHBIX K KHMCIIOTHBIM 3) KHCIIOTHBIX K OCHOBHBIM



2) aM(OTEepHBIX K KUCTOTHBIM 4) am(pOTEepHBIX K OCHOBHBIM
Yacts 2. Beibepute BepHbIe YTBEP)KIACHHS.
9. B psaay XMMHUECKUX 3JI€MEHTOB S1—P—S:
1) yMeHbIIaeTCs YUCII0 IPOTOHOB B SJIpe
2) yMEHBIIAETCS 3JIEKTPOOTPULIATENBHOCTD
3) yBEIMYMBAETCS YUCIIO 3JIEKTPOHOB BO BHEIIHEM AJIEKTPOHHOM CJI0€
4) yBeIMYUBACTCS PaguyCc aTOMOB
5) yCUJIMBAIOTCSl HEMETAJUIMYECKHUE CBOMCTBA
10. B psany xumuaeckux siaemeHToB B—Al—TI:
1) MpoUCXOaUT EPEXO] OT HEMETAUTMUYECKIX CBOMCTB uepe3 aM(POoTepHbIE K METAJUTMUSCKUM
2) HE U3MEHSETCS YUCIIO 3JIEKTPOHOB BO BHEIIHEM JIEKTPOHHOM CIIOE
3) yBenuuMBaeTcs IEKTPOOTPULIATEIBHOCTD
4) yMeHbIIaeTCsl paguyc aTOMOB
5) ociabeBaroT HEMETATINYECKAE CBOMCTBA
11. Dnementsl Al-Mg—Na xapaktepusyer cieayroliee:
1) yBenuumuBaeTcs 3aps saep Ipy yBEIUUEHUH pajuyca aTOMOB
2) yBEJIMYMBAETCS YMCIIO HECTIAPEHHBIX AJIEKTPOHOB B aTOME
3) KUCIIOTHBIE CBOMCTBA OKCHJIOB YCHJIMBAIOTCS MPU YBEIUYECTHUHU ATOMHOM MAacChl 2JIEMEHTOB
4) BOCCTaHOBUTENIbHBIE CBOMCTBA YCUJINBAIOTCS
5) ocimabeBarOT HEMETAUTHYCCKHUE CBOMCTBA
12. Jlns a1eMeHTOB, HaxoAsIuxcs B r1aBHoi noarpynmne 11 rpyn—msl nepruogudeckoi CHCTEMBI,
XapaKTepHBI:
1) BomopogHBIE COeAMHEHHUS, MEIoIIHe 001Iyio Gpopmyny DH4
2) OAMHAKOBOE YHCIIO BAJIEHTHBIX JJIEKTPOHOB
3) moxo’kee CTPOCHUE IICKTPOHHBIX 000JI0YEK aTOMOB
4) BBICIIHE THAPOKCHUIBI, COOTBETCTBYIOTHE 00men hopmyne DO(OH)2
5) OIMHAKOBOE arperaTHoe COCTOSIHUE MPH OOBIYHBIX YCIOBHIX
13. B psiny xumnueckux anemeHToB Mg— Al—Si:
1) yBennumuBaeTcst 3JEKTPOOTPULIATENBHOCTh
2) yMEHBIIAIOTCS METAIIINYECKHE CBOMCTBA
3) yMEHBIIAIOTCS 3apsiibl sIIEp aTOMOB
4) yMEHbILIAETCs YUCIIO IEKTPOHOB BO BHEITHEM 3JIEKTPOHHOM CJI0€
5) CBOMCTBa OKCHJIOB U3MEHSIOTCSI OT OCHOBHBIX Uepe3 aM(O—TepHBIE K KHCIOTHBIM
Yacts 3
14. Crpynmupyiite wactuisl: 3H, S5Mn, 2H, 55Fe, 4He, 1H
A) u3oTonsl
b) u3o0aper
B) uzoTonsI.
Bapmuanr 11
Yacts 1. Beibepure npaBuIbHBINA BapUaHT OTBETA.
1. B kakoM psay XHMHYECKHE AJIEMEHTHI PACIIOJIOKEHBI B MOPSJIKE YMEHBIICHHs paguyca
atoma?
)B,N,P 2)0,S,Se 3)Br,CLF 4)CLS,P
2. B kakoM psay XMMHUYECKUE DJIEMEHTHI PACIIONOKEHBI B NOPAIKE YMEHBIIEHUS 3apsioB sAEp
aTOMOB?
)N,C,B 2)0,Se,S 3)Br,LLF 4) Be, Mg, Ca
3. HauOoub1miel BOCCTAaHOBUTENBLHON aKTUBHOCTELIO 00J1a1aeT

DCa 2)K 3)Al 4)Si



4. CoiictBa okcuaoB B psany BeO—CO2—N205 u3MeHstoTcs ot

1) aMmOTEpHBIX K KUCIOTHBIM
2) OCHOBHBIX K KUCJIOTHBIM
3) am(poTepHBIX K OCHOBHBIM
4) KUCIIOTHBIX K OCHOBHBIM

5. B pany xumudeckux 35eMeHTOB Si—P—S

1) yBennYMBaEeTCs UUCIIO BaJICHTHBIX JEKTPOHOB B aTOMax

2) yMEHBIIAETCS YUCIIO BaJICHTHBIX JIEKTPOHOB B aTOMax

3) YMEHBIIAETCA YMCIIO TPOTOHOB B A/Ipax aTOMOB
4) yBEIMYMBAIOTCS PaInYChl aTOMOB
6. Husmias cTeneHp OKUCICHHS B Py XUMHUECKHUX 3JIEMEHTOB MBIIBIK—()ochop— a30T
1) yBenmnuuBaercst  3) yMEHbIIAETCS

2) He u3MeHsieTcss  4) U3MEHSIETCs] IEPUOUYECKU
7. Beicmii okcun coctaBa 9203 00pa3yioT BCe 3J€MEHTHI

1) VA rpynmnsl 3) IV nepuona

2) IIIA rpynmsl 4) II nepuona

8. B psaay runpoxcuaos HCl1I04—HBrO4—HIO4

1) mpoucXoauT ociabIeHNe OCHOBHBIX M YCUJIICHUE KUCITOTHBIX CBOMCTB
2) IPOUCXONT MEePexoa OT aM(POTEPHBIX K KHUCIOTHBIM TUIPO-KCHIaM
3) yCHJIMBAIOTCS KUCJIOTHBIE CBOMCTBA
4) KUCJIOTHBIC CBOMCTBA 0CIIA0EBAIOT

Yacts 2. Beibepurte BepHbIE yTBEPKICHUSA.
9. B pany xumudeckux 35eMeHToB Na—Mg—Al:

1) yMeHbIIaIOTCS 3apsiibl S1€p aTOMOB
2) yBEIMYMBAETCS YUCIIO 3JIEKTPOHOB BO BHEIIHEM AJIEKTPOHTHOM CJI0€

3) yMeHbIIAeTCs 3IEKTPOOTPULIATEIBHOCTD
4) yMeHbIIaeTCsl paJuyc aTOMOB
5) yCUIIMBAIOTCSI METAITTIMYECKHUE CBOMCTBA

10. B psny xumnueckux snemeHToB Li —Be—N:

1) mpouCXOaUT Mepexo OT METANIMYECKUX CBOMCTB uepe3 aM(OTepHbIC K HEMETANTHIECKUM
2) yBETMYUBAETCS YUCIIO 3JIEKTPOHOB BO BHEILIHEM 3JIEKTPOHTHOM CJIO€

3) yMEHBIIAETCS BBICIIAS CTENEHb OKUCICHUS
4) yMeHbIIIAeTCs paInyC aTOMOB

5) ocnabeBarOT HEMETAIJINUECKHE CBOMCTBA

11. B pany xumndeckux anneMeHToB F—Br—I:

1) Bce a71€eMEeHThI UMEIOT BBICHIYIO CTENEHb OKUCIICHUS, PABHYIO HOMEPY T'PYIIIIbI
2) yMEHBIIAETCS MPOYHOCTH BOAOPOJIHBIX COCTUHEHUN

3) yBEIMYMBAETCS BbICIIAs CTENEHb OKUCICHUS

4) yMEHBIIAETCS CUjla TAJIOTEHOBOOPOIHBIX KHCIOT

5) ocnabeBalOT HEMETAIINYECKHE CBOMCTBA

12. [Inst 371€eMEHTOB 2-ro nepuoaa XapakTepHBI:

1) ymeHbleHHE paguyca aToMa IpU YBEIUYEHUH MOPSAKOBOIO HOMEpA 3JIEMEHTOB
2) OAMHAKOBOE YHCJIO BAJCHTHBIX JIEKTPOHOB

3) OIMHAKOBOE YUCIIO JJIEKTPOHHBIX YPOBHEHN Yy aTOMOB

4) yBenMYeHUE KUCIOTHOTO XapaKTepa BbICIINX TUAPOKCH/IOB,

00pa30BaHHBIX 3TUMU DIIEMEHTaMH, 10 TIEPUOTY ClIeBa HAPABO

5) 3aKOHOMEPHO U3MEHSIOUIEECs arperaTHOE COCTOSTHUE MPU OOBIYHBIX YCIOBHSIX



13. B psaay xumuyeckux 351eMeHTOB N—P—As:
1) ymeHbIIaeTCs paguyc aTOMOB
2) yMEHBIIAETCS 3JIEKTPOOTPULIATENBHOCTD
3) yCHJIMBAIOTCA HEMETAJNTMYECKHUE CBOMCTBA
4) yBenuuuBaroTCA 3apAbl Aep aTOMOB
5) yBeJIMYMBAETCS YMCIIO 3aMIOJIHEHHBIX AJIEKTPOHHBIX CJIOEB B aTOMax
Yacts 3
14. Crpynnupyiite yactuupl: 3H, 40Ca, 1H, 170, 18F, 40Ar
A) n30TONEI
b) nzobapsr
B) u30TOHEL.

9 kiacce

KonTpoubsnas padora Nel no teme «IloBTopenune u yriay0JeHne 3HaHNH OCHOBHBIX
pasaesioB Kypca 8 kiacca»
Bapuanm 2
Yactp A. TecToBbie 3a1aHUS ¢ BHIOOPOM OTBETA
1.(2 Gamta) XuMHUUYECKHUH 3JIEMEHT, UMCIOIIHA CXEMYy CTpOEHHUs aroMa +8 ); )¢ , B
[Iepronnueckoit cucteMe 3aHUMAET MOJI0KEHUE:

A. 2-i1 nepuop, rmapHas noarpynna VII rpynimsl.
b. 2-ii nepuon, riaBHasg noarpynna VI rpynmst.
B. 3-ii nepuon, rnaBHas noarpynna VI rpynmsl.
I'. 2-11 nepuon, rnasHas noarpynmna Il rpynmner.
2.(2 6amna) DnemMeHT ¢ Hanbosee IPKO BBIPAKEHHBIMU METAJTMYECKUMH CBOMCTBAMU:

A. Kannii b. Jlutuit B. Harpuit I'. PyOunnmii
3.(2 6anma) Oxcup a5eMenTa J ¢ 3apsaaoMm siapa +11 cooTBeTcTBYeT 001IeH hopmyre:

A. 9,0 b. 250 B. 50, I'. 503
4.(2 6amna) XapakTep CBOWCTB BBICIIEIO OKCHa XUMHUYECKOTO AJIEMEHTA C IMOPSAIKOBBIM HOMEPOM
6 B Ilepnoauyeckoii cucreme:

A. Amporepusiii.  B. Kucnorsrii. B. OcHOBHBII.
5.(2 6anna) KucmorHble cBoMCTBa HanboJee IPKO BBIPAKEHBI y BBICIIETO THAPOKCHIA:
A. AmoMuHUS b. Kpemuus B. Yrnepona I'. ®ocdopa

6.(2 6anna) YpaBHEHHE peakiliy 3aMEIICHHsI COOTBETCTBYET :

A. C02 + CaO = CaC03 b. C02 + HQO = H2C03
B.C+2CuO0=2Cu+CO,; TI.2C+0,=2CO
7.(2 6anna) dopmyna BemiecTsa, pearupyroiiero ¢ okcuaom meau (II):

A. HyO. b. MgO. B. CaCl,.  T. H;SO..

8.(2 6amta) Dnementom I B cxeme mpespaiieHuit 32> 2,052 H3D0, sBisercs:
A. Azor. B.Cepa. B. Yruepon. I'. ®ocdop.

Yacte B. 3aganus co cBo0OIHLIM O0TBETOM

B9.(6 6aiutoB) CooTHecHTe.



DopmyJa ruAPOKCUaA:
1.H3PO,. 2.Ba(OH); . 3. Fe(OH); . 4. H,SOq.
dopmyJia okcuaa:
A. FeO .B. Fe,0s. B. BaO. I'. SOs. . P,Os.

B10.(8 6annoB) 3anumuTe ypaBHEHHs peakIMii MEXy paCTBOpaMH I'MIPOKCHA FIIEMEHTa C
MOPSAAKOBBIM HOMEPOM 20 U BOJIOPOJAHOTO COEAMHEHHUS JIEMEHTA C MOPSAIKOBBIM HOMEpOM 17 B
ITepuonnueckoii cucreme. HazoBure Bce BEIECTBA, YKAKUTE TUI PEAKLIAHU.

Yacts C

C11.(8 6amnoB) Ilo cxeme mpeBparnieHui
SO,~> SO3> H,SO4~> Na S04

COCTaBbTE YPABHEHUS PEAKLUN B MOJIEKYJISIPHOM BHJIE.
C12.(4 6anna) Ilo ypaBuenuto peakiiun CaCQO3 =Ca0 + CO;
paccuuTaiiTe Maccy OKCHIa KalbIus, KOTOPBIi oOpa3yeTcs npu pasznoxeHun 200 r kapOoHaTa
KaJIbLIUS

Bapuanm 1
Yacts A. TecToBbie 3ajaHUs C BBIOOPOM OTBETA

1.(2 6amna) XuMHUYECKHIA SJIEMEHT, UMEIOIIHNN cXeMy CTpoeHHs atoma +14 ), )g )4 , B
[lepuoauueckoil cucteMe 3aHUMAET MOJI0KEHHUE:

A. 4-1i nepuon, rnasHas noarpynna III rpynnet.b. 2-i nepuon, rinasHas noarpynna VI rpynmst.
B. 3-ii nepuon, rnaBuas noarpynna IV rpynnsl. I'. 3-i mepuon, rmaBHas noarpymnmna Il rpynmsl.
2.(2 6anma) DnemMeHT ¢ HanboJee IPKO BRIPAKEHHBIMU HEMETAINIMYECKIUMHU CBOMCTBAMU:

A. KpemHnii. b. Marnuii. B. Cepa. I'. ®ocdop.
3.(2 6anna) Oxcup smmeMenTa J ¢ 3apsaoM siapa +16 cooTBeTcTByeT 001eit hopmyre:
A. 9,0 b. 250 B. 9,03 I'. 503

4.(2 6amna) XapakTep CBOWCTB BBICIIEI0 OKCHa XUMHUYECKOTO AJIEMEHTA C IMOPSAIKOBBIM HOMEPOM
7 B [lepuoauueckoil cucreme:
A. Am¢otepusiit B, Kucnotnsrit B. OcHoBHBIl

5.(2 6anna) OcHOBHBIE CBOMCTBA HaUOOJIEE SIPKO BHIPAXKECHBI Y BBICIIIETO THIPOKCHUIA:
A. bapus. b.bepunnus. B.Kanbmus. I'. Maraus
6.(2 6amta) YpaBHeHHE XUMHUECKOM peakiui 0OMEHa COOTBETCTBYET XUMHUECKOMY YPaBHEHHUIO:

A. CuO + H, =Cu + H;O Bb. CuO + 2HCI = CuCl, + H,O

B. Cu + Cl, = CuCl, I'. 2Cu + O, =2Cu0O
7.(2 6anmna) dopmyra BeUIecTBa, pearupyromiero ¢ pacCTBOPOM THAPOKCHUIA KaTIbIUS:
A. HCL B.CuO. B. H,O. TI'.Mg.

8.(2 6amta) Daementom I B cxeme mpespaticanit 32> D0, H,D0; sBasercs:
A. Azor. b. Maruuii. B. Amomunuii. I'. Yraepon.

Yacts B. 3aganus co cBOOOAHBIM 0TBETOM

B9.(6 6aiutoB) CooTHecHTe.

DopmyJa OKCHAA:
1. CuO. 2. CO,. 3. Al,Os. 4. SOs.

DopMmyJia THAPOKCHIA:



A. H,SO4. B. AI(OH); .B.Cu(OH),. TI.CuOH. . H,COs.
B10.(8 6annoB) 3anumuTe ypaBHEHHs peakiMii MEXy paCTBOpaMH I'MIPOKCHIA FIEMEHTa C
HOPSIKOBBIM HOMEPOM 3 ¥ BOJIOPOAHOIO COEAUHEHUS 3JIEMEHTA C OPSAKOBBIM HOMEPOM 9 B
ITepuoanueckoii cucreme. HazoBuTe Bce BeniecTBa, yKaXxuTe TUM PEAKIIUH.
Yacrs C
C11.(8 6amnoB) Ilo cxeme npeBpatieHui

BaO—-> Ba(OH),»> BaCO;—> BaCl,

COCTaBbTE YPAaBHEHUS PEAKIUI B MOJIEKYISIPHOM BHUJIE.
C12.(4 6anna) Ilo ypaBaenuto peakunu 2Mg + O, = 2MgO

paccunTaiite 00beM KucIoposa (H.y.), HEOOX0AUMOTO ISl TIOJTHOTO cropanus 1,2 r MarHus.

KonTpoubHnasi padora Ne2 o teme «JJ1eKTPOJIUTHYECKAS JUccOnranusi. XHMHYeCKHe
peaKkuuu B pacTBOPax»

Ha BrInonHeHue Bcei mpoBepoUHOM paboThl OTBOAUTCS 45 MUHYT.

Pabota cocrout u3 3 wacreit. Kaxknpiii BapuaHT IpOBEpOYHOM pabOTHI COCTOUT U3 12 3amaHuii:

6 3amanuii — ¢ BRIOOPOM OTBeTa (4acTh A);

5 3agaHuil — ¢ KpaTKUM OTBETOM (4acTh B).

2 3a1aHus — BBICOKOT'O YPOBHS CII0XHOCTHU C pa3BEPHYTHIM O0TBETOM (4acTh C)

BapuaHTsl COOTBETCTBYIOT 0230BOMY YPOBHIO CIIOKHOCTH.

B kaxaoM 3a1anun yactu A NpeasioKEHbl YeThIpe BapUaHTa OTBETA, U3 KOTOPHIX

HY)KHO BBIOPATh 2 MpaBUIIbHBIX.

3ananus yactu B- OTBeT K 3aJaHUSIM 3TOM YaCTH 3allMChIBACTCS B BUJIE MMOCIIEIOBATENBLHBIX U(P
tabnuny. Kaxxaomy sneMeHTy mepBoro croyida HaJlo MOCTaBUTh B COOTBETCTBHE JIEMEHT BTOPOTO
cTonbIa (IpUYeM B 3TOM CTOJIOIIE MOTYT OBITh U JIMIITHUE DJIEMEHTHI).

B 3amanum wactu C — HEOOXOIHMMO HCHOJB3Ys METOJ DSJEKTPOHHOTO OajlaHCa pPaccTaBUTh
KOX((UIIMEHTHI B yPAaBHEHUHU PEAKIIMH U OCYIIECTBUTH IPEBPAIICHHUS.

Kputepun onenok:

0-10 11- 18 19-25 | 26-27
2 3 4 5
Bapuanr 1.

Yacrs A
1. U3 npeasioskeHHOTo MepedHst BHIOEpUTE /1Ba BEILIECTBA, KOTOPbIE OTHOCSITCS K

AIIEKTPOJIUTAM
1) NaCl 3) Ba(OH),
2) BaO 4) O,

2. U3 mpemsiokeHHOTO TepedHsl BBIOEpUTE JBa Taphl BEMIECTB, MEXIy KOTOPHIMHU
MPOTEKAET PEAKITUS 3aMEIICHHUSI.

1) XKene3o u HuTpaT cepedpa

2) okcup cepsl (VI) u okcupaa xenesa (III)

3) oxcux meau (II) 1 consHas xuciora

4) adrOMUHUH U XJIOP

5) HaTpuii U BoAa



3. U3 mpemioxeHHOro TepedHs BbIOEpUTE JBa Maphl BEIIECTB, MEXIY KOTOPHIMHU
MPOTEKAET OKUCIUTEIbHO-BOCCTAHOBUTEIbHAS PEAKIIMSL.

1) cepsl ¢ amoMUHUEM

2) oxcuna xenesa (I1I) ¢ Bonopogom

3) YIIEKHCIIOro ra3a ¢ «u3BECTKOBOM BOJIOM»

4) pasnoxeHue THApoKapOoHaTa HaTpuUs

4. BeibepuTe Bce BepHBIE BHICKa3bIBAaHUSI OTHOCUTEILHO PEAKITUU

CaC03(TB) > CaO(TB) + CO, (r)'157 Kﬂ)K

a) peakIus pa3jaoKeHus:  O)peakiusi COSTUHEHHUS  B) SHIOTEPMHYECKAs

T') 3K30TepMUYECKas J1)OKUCIIUTEILHO-BOCCTAHOBUTEIbHAS K) oOpaTumas

5. Ilpu auccoumarnyu 1 MOJIb KaKMX ABYX M3 MPEIJIOKEHHBIX BEIIECTB 00pa3yercst 2 MOJb
AHUOHOB

1) HUTpaT Maruus

2) ruapokcua oapus

3) XJ0opuUa HATPUS

4) docdar xamus

5) cynbdat HaTpHs

Yacts B

1. Jlonuiiyte 41CiIo 3IEKTPOHOB, TPUHUMAIOIIUX YYaCTHE B JaHHBIX MPOIIECCAX.
VYkaxuTe, Kakue U3 IpOLECCOB SBISIOTCS OKUCICHUEM, a KAKME BOCCTAHOBIICHUEM.

Cxema [Ipouecc(okucnenue uiu
BOCCTAHOBJICHHUE)

H,’ —2H+

Mn+7 —>MI1+2

N-3 _)N+5

Ca*™ —Ca’

2. VYcTaHOBHTE COOTBETCTBHE MEXKIY PEArMpPYyHOLIMMHU BEIIECTBAMU M IPOJYKTAMH HUX
B3aMMOJICHCTBYS: K KON MO3UIMUA, 0003HAYEHHON OYKBOU, MOAOEpHUTE COOTBETCTBYIOIIYIO
MO3UINI0, 0003HAYECHHYIO [IHU(PPOI.

PEATHPYIOIIUE BEI[ECTBA [TPOJIYKTBI B3AUMO/IENCTBUSI
A)MgO +SO; —» — 1) MgSOs+H,

B) Mg(OH),+H,S0; —» —2) MgSO4+H,0

B) Mg(OH),+H,S0; —» —3)  MgSOs+H,0

—>4)  MgSO+H,
—> 5)  MgSO,

3. YcTaHOBUTE COOTBETCTBUE MEXKAY CXEMOMN OKHCIUTENBHO-BOCCTAHOBUTEIBHOM peakuu
Y BEILIECTBOM - OKMCIIUTEIIEM B HEH.

CXEMA PEAKIIUMA OKMWCITATEN
A) WO+ 80— 504 + N 1) s
Bl W + Had + 0o — HNO, 2) MO

B) HNO; + Cu = CuNOg)e + N0y + HeO 3) Nok
43 50k
5 TN Oy




4. 3akoHunTe ypaBHEHUs peakiuid. COCTaBbTE JJI1 HUX MOJHBIEC U COKPAILICHHBIE HOHHBIE

YPaBHEHUS:
a) HNO;+Ba(OH),— 6) NaOH+FeCl;— B) Na,CO;+HCl—

5. B pe3ynbTare peakijuu, TEPMOXUMUYECKOE YPaBHEHHE KOTOPOM
2Ha(r) + Oa(r) = 2H20(r) + 484 Kk,

BeICIMIIOCE 968 kJ[k TemoTel. Berumciure maccy oOpa3oBaBIICHCS TPH 3TOM BOJIBI.
OTBeT yKakuTe B TpaMMax ¢ TOYHOCTBIO JI0 LIETIbIX.

Yacrs C
1. Ucnonp3ys MeToJ 3JeKTPOHHOTO OanaHca, paccTaBbTe KOI((UIIMEHTHI B ypaBHEHHUH

peaKkuuu, cxema KOTopoit
P+HNOs;+H,0—H3;PO4+NO
Onpenenure OKUCIUTETh U BOCCTAHOBHUTEIb.

2. Jlana cxema NpeBpaleHui:

Fe(NOs3),—Fe(OH), — X — 'Fe;0;

Hanummure MonekyispHblE YpaBHEHHMS pEakUMi, C IIOMOIIbIO KOTOPBIX MOXHO
OCYILIECTBUTh yKa3aHHbIC INpeBpalicHus. (s mepBoro mpeBpaiieHus COCTaBbTE COKPAILLEHHOE
MOHHOE YPABHEHUE PEAKLIUM.

Bapuanr 2.
Yactp A
1. U3 nmpeanoskeHHOTO TIepevHsI BRIOSPUTE JIBa BEIIECTBA, KOTOPHIE OTHOCSITCS K
HEDIIEKTPOIUTAM
1) NO, 2) HNO;
3) C,Hs0OH4) CaCl,

2. V3 npeioxeHHOTo MepevHsl BRIOEPHUTE JIBE Taphl BEIIECTB, KaXKaas W3 KOTOPHIX JAET
peakiuo ooMeHa.

1) sTueH u Boga

2) coJisiHas KUCJIOTa U MarHui

3) cynbdaTt MeIu U TUIPOKCU] KaTus

4) anieTuiieH u 6pom

5) yKCcycHast KUCJIOTa U THAPOKCU]T MarHus

3. W3 mnpennokeHHOro TMepedyHs BBIOCPUTE JABE peakIuu, K KOTOPHIM OTHOCHUTCS
B3aMMO/ICUCTBHUE JKeJe3a C XJIOPOBOAOPOIHON KHUCIOTOM.

1) paznoxxeHus

2) OKHCIUTEIHFHO-BOCCTAHOBUTEILHAS

3) coequHEHUS

4) obmMeHa

5) 3aMeleHus

4. BribepuTe BCe BEpHBIE BBICKA3bIBAHHSI OTHOCUTEIHHO PEAKITUN

Sas)+ 02y > SOx( + 297 k/Ix

a) peakIus pa3jokeHus  0) peaxius 3aMenieHus B) SHJIOTEpPMUUECKAS

') 9K30Te€pMUYECKas JT)OKHCIUTEIbHO-BOCCTAHOBUTEILHAS XK) oOparumas



5. Ilpu nucconmanuu 1 MOJIb, KaKUX ABYX W3 MPEIJIOKEHHBIX BEIIECTB 00pa3yeTcst 2 MoJib

KaTHuOHOB

1) cynndara xeneza(ll)

2) kapOoHaTa HATPH

3) xJopuaa KaabLus

4) cunukaTa Kajaus

5) xJIopu HaTpuUs

Yacts B

1. lonmummmTe 9UCII0 3JIEKTPOHOB, MPUHUMAIONINX YUaCTHE B IAHHBIX MPOIECCaX.
VYkaxuTe, Kakue U3 IPOIECCOB SBIISIOTCS OKUCIICHUEM, a KAKHE BOCCTAHOBIICHHEM.

Cxema IIpouecc (oxuciaeHue nuian
BOCCTAHOBJICHHEC)
S+6 _)8-2
0 )
)} —20
N—3 _)N+2
Pb’ —Pb"

2. VYcTaHOBUTE COOTBETCTBHE MEXKIY PEArdpyloLIMMU BEIIECTBAMU M MPOJYKTAMH HUX
B3aMMOJICHCTBYS: K KON MO3UIMUA, 0003HAYEHHON OYKBOU, MOAOEpHUTE COOTBETCTBYIOIIYIO
MO3UINI0, 0003HAYCHHYIO [IHU(PPOI.

PEATHUPVYIOIIME BEIIIECTBA [TPOJIYKTBIB3AMMO/IENCTBUS
A) Na,COsz+HC1 —> — 1) NaCl+CaCOs;

b) Na,COsz+ CO+H, 0 —» —»2) NaHCO3

B) Na2C03+ HQO —> —> 3) NaHC03+ HCI

F) Na2C03+CaC12 —> —> 4) NaOH+C02+H20

—»5) NaOH+ NaHCO;
—» 0) NaCl+CO,+H,0
3. YcTraHOBUTE COOTBETCTBHE MEXY CXEMOM OKUCIUTEIBHO-BOCCTAHOBUTEIBHON peakuu

U  BEIIECTBOM-BOCCTAaHOBHUTEIEM B HEH.
CXEMA PEAKIIHHA BOCCTAHOBHTE/L

A) Feal 5040 + 50 + HaO — FeS0y + Ha50y I} Feg {50y )s
B} MnOz + HBr — Brz + MoBr; + HaO 2) 80,
B) Fe + HBr — FeBry + Ha 3) HBr

4) MnO,

5) Fa




4. 3akoHunTEe ypaBHEHUs peakiuid. COCTaBbTE JJI1 HUX MOJHbBIEC U COKPAILICHHBIE HOHHBIE
YpaBHEHUS:

a) K2C03+BaC12 — 6) KOH+ Mg(NO3)2—> B) BaC03+HC1—>

5. B pe3ynbrare peakuuu, TEPMOXUMHUECKOE YpaBHEHUE KOTOPOH

2Hs(r) + Oa(r) = 2H2O(r) + 484 Ik,

BeIIeIoCh 1452 x/Ix TermnoTel. Beraucnute maccy oOpa3oBaBIIeiicst TpU 3TOM BOABI (B
rpaMmax). 3auIIATe YUCIO C TOYHOCTBIO /10 LEIbIX.

Yacts C

1. Mcionb3ys MeTO 3JIEKTPOHHOTO Oaanca, paccTaBbTe KO3(PGHUIIMEHTH B ypaBHCHUHT
peaKkuuu, cxema KOTopoit

/n + HZSO4(K0HH) — Zl’lSO4 + st + Hzo

Onpenenure OKUCIUTENb U BOCCTAHOBUTEID

2. laHa cxema NpeBpaleHui:

Ca—X—Ca(OH),—CaCO;

Hanumure MonekynsipHble YypaBHEHUs pEaKIUi, C TOMOIIbIO KOTOPBIX MOXKHO
OCYIIECTBUTH YKa3aHHbBIE MpeBpauieHus. s TpeTbero mpeBpalleHus COCTaBbTE COKpALICHHOE
MOHHOE YpaBHEHHUE PEaKIINH.

Kontponbras padota Ne3 o teme «BakHel1ne HeMeTaIbl U UX COCTUHEHUS»

Bkiroyaet 10 3aganuid.

Yacte 1 Brmtouaet 6 3amanuii 6azoBoro ypoBHs (Al — A6). K kaxxnoMy 3amanuio maercs
4 BapuaHTa OTBETA, U3 KOTOPBIX TOJBKO OJMH MPAaBUJIbHBIA. 32 KaKIbIA MPaBUIbHBIA OTBET
naercst 1 6ayur. MakcuManbHbIH O0amt 3a 1 yacts — 6 OaJUIOB.

Yacts 2 coctout u3 3 3aganuil noseiieHHoro ypoBHs (B1 — B3), Ha koTopsie Hal0 aTh
KpaTKU{ OTBET B BUJC YMCJA WU MOCIEAOBATEIHHOCTH IUGP. 3a KK MPaBUILHBIN OTBET
TBI IONYYHIIb 2 6ayia. MakcumanbHbIi 6asut 3a 2 yacTh — 6 6ayuIoB.

Yacte 3 comepxut 1 Hambonee crnoxHoe, oovemMHoe 3amanue Cl , koropoe TpeOyer
MOJIHOTO OTBETA. 3a MPAaBUILHOE BHITIOJHEHHE 33/1aHUs Thl MOXKEIIb OTYYUTh 3 Oasia.

bannelr, momydeHHbIe 3a BBIMOJHEHHBIC 3amaHusi, cymMmmupyroTtcs. [loctapaiics HaOpaTh
HanOoJIbIIIee KOJUIECTBO 0auioB. MakCUMaIbHBIN MEpBUYHBIN Oayut — 15 OamioB..

CucreMma olleHHBaHUS PaOOThL.

0 — 6 0aAIUIOB — «2» 7 — 9 0aiu1oB — «3»
10 — 12 6ayoB — «4» 13 — 15 6aiuioB — «5»

BAPHUAHT -1
Yacrts 1

IIpu BBINOJIHEHUM 3aaHUI 3TOW YaCTH IO HOMEPOM BBIIIOJIHSEMOI0 BaMU 3a1aHUs [I0OCTaBbTE
3HaK «X» B KJIETOUKY, HOMEp KOTOPOW COOTBETCTBYET HOMEPY BHIOPAHHOTO BaMHU OTBETA.

A 1. ®opmysibl BBICIIETO OKCHAA H JIETYYEr0 BOJIOPOJIHOTO COCTUHEHHUS dJIEMEHTa D ¢
3IIEKTPOHHOH (opMyIoil aToma 1sz2s22p3:
1) 302 u 3H4 3) 303 u H29.




2) 9,05 n OH3 4) 9,07 u HO.
A 2. CriocoOHOCTh aTOMOB IPUHUMATD JIEKTPOHBI YBEITMUUBACTCS B PAIY:

1)Se-Te-0-S 3)O-S-Se-Te
2)Te—-Se-S-0 4)Se-Te-S-0
A 3. Cxeme npespamenns P~ — P*> coOTBETCTBYeT XHMIUECKOE YpaBHEHHE:
1) 4P + 50, = 2P,0s5 3) 4P + 30, = 2P,0;
2) 3Mg + 2P =Mg; P, 4) 2PH; + 40, = P,05 + 3H,0
A 4. Oxcup yraepona (IV) He B3auMOJIEHCTBYET ¢ BeIIeCTBOM, (hopmMylia KOTOPOTo:
1) Ca(OH), 2) SO, 3) H,O 4) Ba(OH),
A 5. Uon COs> MOXHO OOHAPYXHUTH C TOMOIIBIO PACTBOPA, COJEPIKAIIETO:
1) xKaTHOH aMMOHHUSI. 3) TUAPOKCUJI-HOH.
2) KaTHOH BOJOpOJa 4) KaTUOH HATPUA.

A 6. BepHbl 11 cinenyrolue BbICKa3bIBaHUsI?
A. B rimaBHO# noArpyniie OKUCIUTEIbHbIE CBOMCTBA aTOMOB 3JIEMEHTOB CYBEJIIMUCHUEM
MOPSAIKOBOTO HOMEpa YCUJIUBAIOTCSI.
b. B raBHOM NOArpyIne OKUCIUTEIbHBIE CBOMCTBA ATOMOB 3JIEMEHTOB C YBEJIIMUCHUEM
MOPSAIKOBOTO HOMEpa 0CI1a0eBaloT.
1) BepHO TONIBKO A 3) BepHO TONBKO b
2) BepHBI 00a CYKICHUS 4) oba cyxJeHHUs HE BEpHBI

Yacts 2.

B 3amanum Bl Ha ycTaHOBJIEHHE COOTBETCTBUS 3alHIIMTE IOCIEIOBATEILHOCTh U Oe3
poOEeJIOB M IPYTUX CUMBOJIOB.

B1. YcraHoBUTE COOTBETCTBHE MEXKY YACTHUIIEH U SJICKTPOHHOU (HOPMYITOH.

YACTHULA JIEKTPOHHA I ®OPMYJIA
A) S7 1) 1s%2s%2p”.
B) C 2) 1s%25%2p°3s%3p°
B) P 3) 1s%2s%2p®3s*3p*
) N*® 4) 1s*2s*2p°3s%3p’
5) 1s%2s%2p®3s?
6) 1s”

OTBeToMK3a1aHNI0B 2 sIBIIsIeTCS TOCIIeI0BATEILHOCTE UMD B IOPSJIKE BO3pACTAHUSI.

B 2. [IpocTtoe BermiecTBO cepa B3auMOCHCTBYET C BEIIECTBAMU:

1) O, 4) KOH
2) Ca 5) Mg
3) H,O 6) H,

OTtBetoM k 3aianuto B 3 sBisercs yucio. 3anummre 3T0 YUCIo B OJJaHK OTBETOB 0€3 yKazaHUs
€IMHUL] U3MEPEHHUS.

B 3.MaccoBas noss kuciopoza (B %) B CEpHOM KUCIIOTE paBHA (3anuImmTe 4mcio, ¢
TOYHOCTBIO 10 JIECSTHIX)
Yacrsp 3

3anuiuTe HOMEP 3a/1aHus U TIOJTHOE PeleHue

C1. Ilo ypaBuenuto peakuuu N, + O, = 2NO paccunrtaiite 00beMbl HCXOAHBIX BELIECTB IS
noxyyeHus: 1 Moib raza okcuza azota (1I).




BAPUAHT -2
Yacts 1

[Ipu BbIMONIHEHUH 3aJaHUI 3TOW YaCTH MOl HOMEPOM BBITIOJIHSIEMOTO BaMU 3a/IaHHsI IOCTaBbTE
3HaK «X» B KJIIETOUKY, HOMEp KOTOPOI COOTBETCTBYET HOMEPY BHIOPAHHOTO BaMU OTBETA.

A 1. ®opmysbl BBICIIETO OKCHAA H JIETYYET0 BOJIOPOJIHOTO COCTUHEHHUS dJIEMEHTa D ¢
3IIEKTPOHHOHN OpMyIoil aToma 1522s22p2:

1) 302 n 3H4 3) 303 u H29.
2) 3205 n 3H3 4) 3207 u HD.

A 2. CriocoOHOCTh aTOMOB IPUHUMATD AJIEKTPOHBI YMEHBILACTCS B PAIY:
DF-Cl-Br-1 3)Br—-1-F-CI
2)I-Br-CI-F 4)Cl-F-1-Br

A 3. Cxeme nipeBpalieHus N* > N* COOTBETCTBYET XMMUYECKOE YPaBHEHUE:
1) N, + 3Mg = MgzN, 3) N2 + O, =2NO
2) N + 3H, =2NH; 4) 2NO + O, =2NO,

A 4. Okcun cepsl (VI) He B3aMOJEHCTBYET C BEIIECTBOM, (hopMysia KOTOPOro:

1) CO, 2) H,O 3) KOH 4) MgO

A 5. Von SiO3* MOKHO O00HApPYKUTh C TOMOILBIO PACTBOPA, COJAEPKAIIETO KAaTHOH:
1) Gapus 3) KampIug
2) Bogopona 4) cepebpa

A 6. BepHbl 11 clieIyIolye BhICKa3bIBaHUs?
A. B nepuoze okuciauTenbHble CBONCTBA aTOMOB 3JIEMEHTOB CYBEIMYEHUEM
MOPSIIKOBOTO HOMEPA YCUITUBAIOTCSL.
b. B nieproie OKUCIUTENBHBIE CBOMCTBA aTOMOB 3JIEMEHTOB C YBEIUYEHUEM
MOPSITKOBOTO HOMEpa 0CJIa0eBaloT.

1) BepHO TOJIBKO A 3) BepHO TOIBKO b
2) BepHBI 00a CYKICHUS 4) o0a cy>XIeHHsI HE BEPHBI
Yacrs 2.

B 3amanum Bl Ha ycTaHOBJIEHHE COOTBETCTBUS 3alHUIIMTE IOCIEIOBATEILHOCTh U O€3
po0eJIoB U IPYTUX CUMBOJIOB.

B1. YcTaHOBHUTE COOTBETCTBUE MEXK]Yy YaCTULIEH U AJIEKTPOHHON (POpMyInoit

YACTHIIA JIEKTPOHHA I ®OPMVYJIA
A) C*™ 1) 1s%25*
B) CI 2) 1s%25%2p°3s*3p°
B) Si 3) 1s*2s*2p®3s*3p°
NN 4) 1522s22p63s23p2
5) 1s%2s%2p°

6) 1s%2s%2p’

OTBeToMK3a1aHNI0B 2 sIBIIsIETCS TOCIIeIOBATEILHOCTD UMD B TIOPSJIKE BO3pACTAHUSI.

B 2. Yriiepon B3auMOAEHUCTBYET € BELIECTBAMMU:

1) CuO 4) O,
2) SOZ 5) H2
3)Ca 6) KOH

OtBetoM K 3aganuio B 3 sBisercs ynciao. 3anumMTe 3TO YKCIIO B OJIAaHK OTBETOB 0€3 yYKa3aHUs
€IMHUI] U3MEPEHUS.




B 3.Maccogas gons kuciopoa (B %) B a30THOM KHCIIOTE paBHA (3amumInTe Ynucio, ¢
TOYHOCTBIO 10 JIECSTHIX)
Yactb 3

3anuiuTe HOMEP 3a/1aHus U TIOJTHOE PeleHUe

C 1. o ypaBnaenwuto peaknuu 2CO + O, = 2CO, paccunTtaiiTe 00beMbl HCXOIHBIX BEIIECTB (H.Y.)
Ju1st mostydenust 1,5 monb ra3a okcuna yraepoga (IV).

KountpoabsHas padora Ned mo teme «BaxkHeiilmne MeTa/JIbI M UX COeIHMHEHUS»

Ha BrbimonHeHue KOHTponbHOW paboThl otBonuTcs 40 MuHyT. Pabora cocrout u3 3 uactel u
BKJIIOYaeT 9 3aanuil.

Yacts 1 BrItOUaeT 6 3amanuii 6azoBoro ypoBHs (Al — A6). K kaxxaoMy 3aaHuio 1aeTcs
4 BapuaHTa OTBETA, U3 KOTOPHIX TOJILKO OJIMH NMPAaBWIbHBIA. 3a KaXKIblii MpaBUIIbHBIN OTBET
nmaercst 1 6ayur. MakcuManbHbIH O0amt 3a 1 yacts — 6 OaJUIOB.

Yacte 2 cocTouT U3 2 3a7aHuil TOBbIIEHHOTO ypoBH:A (B1 — B2), Ha koTOpBIE HAZO AaTh
KpaTKUil OTBET B BHJIEC YMCJIA WJIU TOCIIEI0BATEILHOCTH IU(Dp. 3a KaXKIbI MPaBUIHHBIA OTBET
THI OJTy4uIb 2 6amna. MakcuMaabHbIN 6ar 3a 2 4yacTh — 4 Oaia.

Yacte 3 comepkutr 1 Hamboisee cioxHoe, oobemHoe 3amanue C1 , koTopoe TpeOyer
MOJTHOTO OTBETA. 3a MPABUIBLHOE BHITIOTHEHUE 3a/IaHUS Thl MOXKEIITh TIOTYYUTh 4 Oasa.

Bannel, momyueHHbIE 3a BBINOJIHEHHBIE 3a1aHus, cymmupytorcs. [locrapaiicss Habpatb
HanOoJIbIIIee KOJNYECTBO OayioB. MakcuMallbHBIA IepBUYHBIN Oait — 14 6amios.

Cucrema OIlcHMBaHUS ]f)a6OTI)I.

0 — 6 6aJUIOB — «2» 7 —9 6aiuioB — «3»
10 — 12 6ayuioB — «4» 13 — 14 6aiuioB — «5»

BAPUAHT-1.
Yacts 1.

[Ipu BbIMONIHEHUH 3aJaHUI 3TOW YaCTH MOl HOMEPOM BBITIOJIHSIEMOTO BaMU 3a/I1aHHsI IOCTABbTE
3HaK «X» B KJIETOUKY, HOMEP KOTOPOH COOTBETCTBYET HOMEPY BHIOPAHHOTO BaMH OTBETA.

A 1. DnektponHas Gpopmyia aToMa MarHus:

1) 1s* 257 3) 157 25’
2) 1s* 25> 2p' 4) 1s* 2s*2p°3 §*
A 2. DnexTpoHHas (opMylia BHEUTHETO SHEPTETUYECKOTO YPOBHS aTOMOB JJIEMEHTOB TJIaBHOM
noarpynmnsl I rpynmst [1C:
l)ns1 2)ns2 3)nsznp1 4)ns2np2
A 3. IlpocToe BemecTBO ¢ HanboIee SPKO BHIPAKCHHBIMH METATTHYSCKUMH CBOMCTBAMMU:
1) 6epruii 3) marumi
2) KanbIuHk 4) cTpoHIUit

A 4. Haun6osee sHEprUYHO B3aUMOJICHCTBYET C BOJIOM:
1) xamui 3) KanpIuit
2) CKaHIUH 4) maraui
A 5. C pa36aBieHHOI CEpHON KHCIOTOW HE B3aUMOJICHCTBYET:




1) xxene3o 3) aTuHA

2) HUKEIIb 4) LUHK
A 6. BepHbl 11 ciieyroliye Cy>KJ1€HHs O MIEIOYHBIX MeTauiax?
A. Bo Bcex coelMHEHUSIX OHU UMEIOT CTEIeHb OKUCIICHHUS + 1.
b. C nemerannamu oHu 00pa3yIOT COEAMHEHUS C MOHHOM CBS3BIO.

1) BepHO TOJIBKO A

2) BEpHO TOJBKO b

3) BepHBI 00a CYKJICHHS

4) oba Cy)KIeHHUs HEe BEPHBI

YacTs 2.

B 3amanum Bl Ha ycTaHOBIIGHHWE COOTBETCTBHS 3aIUIINTE TOCIEAOBATEIBHOCTh LUpp 0Oe3
MpOOEIIOB U IPYrUX CUMBOJIOB.

B1. YcTanoBuTE COOTBETCTBHE MEXIY DJIEMEHTOM U (POPMYIION €ro BBICIIIETO OKCH/IA.

SJIEMEHT BBICILINN OKCHJT
A)Cs 1) D0,
B) Al 2) 2,05
B) Ca 3) 2,0
DK 4) 2,05

5)20

6) 2,07

OTtBeToM K 3aanuto B 2 sBisercs mocieaoBaTeNbHOCTh (P B MOPSIKE BO3PACTAHUS.

B 2. BemecTBa, KOTOpbIE B3aUMOICHCTBYIOT C IIMHKOM:

1 HC1 4) CaO
2) NaOH 5) O,
3) H,SO, 6) CO,
Yacts 3

3anuinTe HOMEP 3aJ1aHus U JAaUTe MOJHBIA OTBET.

C 1. Tlo cxeme mpeBpalleHU COCTAaBbTEC YpaBHEHUS PEaKIUA B MOJICKYJIspHOM Bume. s
npeBpamieHuss Ne 3 3anuimmTe MOJHOE W COKpAIlllEHHOE€ MOHHbIE ypaBHeHHs. HazoBute Bce
BElIEeCTBA.

Cu(OH),—CuO— CuSOs— Cu(OH),— Cu(NO3),

BAPUAHT -2
Yactb 1.

[Tpu BBINOJIHEHUH 33JaHUN YTOW YaCTH MO HOMEPOM BBIIIOJIHAEMOI0 BAMH 3a1aHUS TOCTABbTE
3HaK «X» B KJIIETOUYKY, HOMEP KOTOPO COOTBETCTBYET HOMEPY BHIOPAHHOTO BaMHU OTBETA.

A 1. DnexrponHas ¢hopmyia aToMa JTUTHUS:

1) 1s® 257 3) 1s” 2s'
2) 1s* 2s*2p’ 4) 1s* 2s*2p°3 5!
A 2. DnextpoHHas (popMyJia BHEIIHETO YHEPTETHYECKOTO YPOBHS aTOMOB IIETIOYHBIX METaJUIOB:
Dns' 2)ns’ 3)nsznp1 4)ns2np2
A 3. IIpocroe BeriecTBO ¢ HanboJee IPKO BHIPAKEHHBIMUA METANIMYECKUMHU CBOWCTBAMM:
1) amroMuHUN 3) raumi
2) 6op 4) uaauit

A 4. Hanbonee sHEpruYHO B3aUMOJICHCTBYET C BOJIOM:




1) Gapwuit 3) maruumi

2) KanbIUH 4) ctpoHIUi
A 5. C cosiHOM KUCIIOTOW HE B3aUMOJEUCTBYET:

1) sxxene3o 3) miatuHa

2) HUKEIIb 4) IMHK

A 6. BepHbl 1 ciieiyronue CyX1eHus?
A. I'ngpokcua allFOMUHUS B3aUMOJIEUCTBYET C TUAPOKCUIOM HATPHUS
b. I'mapokcua aroMUHUS B3aUMOJIEUCTBYET C CEPHOM KUCIOTOU
1) BepHO TOJIBKO A

2) BepHO TOJBKO b
3) BepHBI 00a CYKICHHS

4) oba cyXJeHHs HE BEpHBI.

YacTtsb 2.

B 3amanum Bl Ha ycTaHOBJICHHE COOTBETCTBUS 3alUIIMTE IOCIIEIOBATEILHOCTh U Oe3
poOeJIOB M IPYTUX CUMBOJIOB.

B1. YcranoBuTe COOTBETCTBUE MEXY POPMYIOM THAPOKCUAA U (HOPMYIIOH COOTBETCTBYIOIIETO

€My OKCHIa:
OOPMVIIA OOPMVIIA
TUJIPOKCHUIIA OKCHJIA
A) OOH 1) ALLO3

b) 5(OH); 2) Na,O

T) D(OH), 4)NO
5)CO

6) SO3

OTtBeToM K 3a7aHutio B 2 sBiseTcs mocaea0BaTeIbHOCTh IU(P B MOPSAIKE BO3PACTAHMUS.

B 2. BemiectBa, KOTOpbIE B3aUMOAECHCTBYIOT C JKEIE30M:

1) HC1 4) CO
2)Cl, 5) Oy
3) Si0, 6) CuCl,

Yacte 3

3anuiuTe HOMEp 3a/1aHus U JAWTE NOJHBIA OTBET.

C 1. Ilo cxeme mnpeBpalleHUH COCTaBbTE YPAaBHEHHMS pEaKUMM B MOJEKYJISIPHOM BHJE.
IIpeBpamenue Ne 1 paccmorpure ¢ Touku 3penust OBP. HazoBute Bce BelecTna.
Zn—7n0—7ZnCl, -»7Zn(OH),—Zn0O




