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IHHOACHUTEJIBHASA 3ATIMCKA

[IporpamMma Mo XMMHUHM Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs COCTaBJCHA Ha
OCHOBE TpeOOBaHWI K pe3ylbTaTaM OCBOCHHS OCHOBHON 00pa3oBaTElIbHOM IMPOrpaMMBbI
OCHOBHOTro o0rmiero oOpazoBanusi, npeactaBieHHbIx B GI'OC OOO, a Takke Ha OCHOBE
¢benepanpHOl paboueil mporpaMMbl BOCIHTAHUS M C Y4ETOM KOHIICTIIWMH TPENoaBaHuUs
yueOHOTO0 mpeaMeTa « XUMHsS» B 00pa3oBaTelbHBIX opranm3anuix Poccuiickoit denepanmn.

[Iporpamma mo XuMuM AT MpENCTaBICHHE O IIENAX, OOMIel CTpaTernd OO0ydeHwus,
BOCIIMTAHUS U PA3BUTHSA OOYUYaAIOUIMXCSI CPEICTBAMU YUEOHOTO IpEeIMeTa, yCTaHABIMBACT
00s3aTenpHOE MPEIMETHOE COJIepKaHue, IPeayCMaTpUBaeT pacpeelIeHHe ero 1o KimaccaM u
CTPYKTYpUpOBaHHE TIO pa3ieilaM | TeMaM NpOTrpaMMBbl IO XHMHH, OIpPEIeIseT
KOJIMYECTBEHHBIE ¥ KAa4eCTBEHHBIC XapaKTEPUCTHUKH COJACPKaHUS, PEKOMEHIYEMYIO
MOCIIEIOBATEIILHOCTh M3YUYCHUSI XHUMHU C Y4ETOM MEKIIPEIMETHBIX W BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKHU y4eOHOTO MpoIiecca, BO3PACTHBIX 0COOCHHOCTEH 00yJYaromuXcsi, ONpeaesseT
BO3MO’KHOCTH TIpEaMeTa IS pean3alii TpeOOBaHUH K pe3yibTaraM OCBOCHHS OCHOBHOU
00pa3zoBaTeNbHON MporpaMMbl Ha YpPOBHE OCHOBHOTO OOIIEero oOpa3oBaHMs, a TaKXkKe
TpeOoBaHMI K pe3yinbTaTaM OOy4YeHHsT XMMHW Ha YpOBHE IleNiell M3y4eHHus IpeaMera U
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATENbHOM NEATENbHOCTH OOYy4aloUIerocss MO OCBOEHHIO
y4eOHOTO COJepKAHUSI.

3HaHHUE XUMUU CITY)KUT OCHOBOM 17151 (POpMHUPOBAHUS MUPOBO33PEHHS 00yUaroerocs,
€ro MpeicTaBlIeHUN 0 MaTepUAILHOM €IMHCTBE MHUpPA, BAKHYIO POJIb UTPAIOT GOopMUpYyEMbIe
XUMHEH TMpeACTaBICHUS O B3aWMOINPEBPAIICHUAX SHEPrUM M 00 SBOJIONUM BELIECTB B
MpHUpOJIe, O MyTAX peHIeHHs IN00aIbHBIX MPOOJIEM YCTONYMBOIO Pa3BUTHS YEIOBEUECTBA —
CBIPbEBOM, HSHEPreTUYECKOM, THUIIEBOM M 9SKOJOTUYECKOW O€30macHOCTH, MpobieM
3/IpaBOOXpPaHEHHUSI.

N3ydenune xumuu:

CIOCOOCTBYET peaju3allid BO3MOXHOCTEH [Uid caMOpa3BUTUS U (POPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 0011el 1 PYyHKIMOHAIBHOI TPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMUPOBAHHE MBIIUIEHUS M TBOPUYECKUX CIIOCOOHOCTEH
00yuaronuxcs, HaBLIKOB UX CAMOCTOATEIBHON y4EeOHOMN AEITETbHOCTH, SKCIEPUMEHTATBHBIX
U HCCIEeNOBATEIbCKUX YMEHHI, HEOOXOOUMBIX KaK B IOBCEAHEBHOW >KM3HHM, TaK U B
npodeccuoHaIbHON 1A TENbHOCTH;

3HAKOMHUT CO CHEeUU(PUKON HAYYHOTO MBILIUICHMS, 3aKJIaJbIBAET OCHOBBI IEJIOCTHOTO
B3IJIA]a Ha EOUHCTBO NPUPOJBI M YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM JTaloM B
(hopMHUPOBAHUH €CTECTBEHHO-HAYYHOM IPaMOTHOCTH O0YyYarOIINXCS;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOUIEHHS K €CTeCTBEHHO-HAYYHBIM
3HaHUSM, K TPUPOJIE, K YEIOBEKY, BHOCHT CBOHl BKJIaJ B HKOJOIMUECKOE 0Opa3zoBaHME
oOyyaronuxcs.

JlaHHbIE HanpaBJIeHUs B 00yUYeHHH XUMHH 00eCIIeunBaloTCs crenupuKoil coaepkaHus
y4eOHOTO TMpenMeTa, KOTOPBIM SBIsETCS MeJarornyeckd aJanTHPOBAHHBIM OTpa)keHHEM
0a30B0il HayKH XMMHUU Ha ONpeAEIEHHOM dTare e€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOT'O 00111eT0 00pa30BaHHUs OPUEHTHPOBAH HA OCBOCHUE
00y4aroIMMHCs CUCTEMBbI IEPBOHAYATIbHBIX MOHITUH XUMHUH, OCHOB HEOPraHUYECKONH XUMUHU
Y HEKOTOPBIX OTAEIBHBIX 3HAYMMBIX MMOHSATUH OPraHUYECKOM XHUMHUH.



CtpykTypa copepkaHusi MPOrpaMMBbI IO XUMUHU CPOPMHUPOBaHA HA OCHOBE CUCTEMHOTO
noaxona K e€ uzyuenuro. ConepxaHue CKJIAIbIBAETCS U3 CUCTEMBI MOHATHM O XUMHUYECKOM
SJIEMEHTE M BEUIECTBE M CHCTEMBbl TMOHSATHHA O XUMHUYECKOW peakuunu. O0e 3TH CHCTEMBI
CTPYKTYPHO OpPraHMW30BaHbI 110 IPHUHIMITY IOCJIEIOBATEIIBHOIO Pa3BUTUS 3HAHUM Ha OCHOBE
TEOPETUYECKUX MPEJCTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOT'O YUYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

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

— Y4YEHHUs O CTPOCHHH aTOMa U XUMHUYECKOU CBSI3H;

— MPE/ICTaBICHUH 00 AIIEKTPOIUTHIESCKON TMCCOIMALINYU BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHMS PAaCCMATPHUBAKOTCS HAa OCHOBE SMIIMPUYECKH IOJYYEHHBIX W
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEIOBATEILHO OT OJHOTO YPOBHS K JPYrOMY,
BBINOJIHAA (PYHKIIMN OOBSICHEHUS M MPOTHO3UPOBAHUS CBOMCTB, CTPOCHUSI U BO3ZMOXKHOCTEH
MPaKTUYECKOr0 MPUMEHEHUS U TIOJIyYEHHS] U3y4aeMbIX BEIIECTB.

OcBoeHne mporpamMMbl MO XMMHMH CHOCOOCTBYET (DOPMHUPOBAHMIO IMPENCTABICHUS O
XUMUYECKON COCTaBIISAIOIIEN HAaydHOM KapTHHBI MUpa B JIOTMKE €€ CHCTEMHOW INPUPOJIBI,
LIEHHOCTHOTO OTHOIIEHHsI K HAy4YHOMY 3HAaHHWIO M METOJaM I03HaHus B Hayke. M3yueHue
XUMHMH TPOUCXOJUT C MPHUBJICYCHHEM 3HAHUM M3 paHee M3YYEHHBIX Yy4eOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy», «buonorus. 5—7 kiacce» u «P@usmnka. 7 Kiacey.

[Ipu u3yueHuu XUMHUHM TPOUCXOIUT (GOPMUPOBAHNE 3HAHUM OCHOB XMMHUYECKON HayKH
Kak 00J1acTH COBPEMEHHOTO €CTECTBO3HAHHUSA, MPAKTHUYECKON JESITENbHOCTH YEeJIOBEKAa U Kak
OJIHOTO W3 KOMIIOHEHTOB MHPOBOM KyJbTYpbl. 3ajada y4eOHOro NpeaMeTa COCTOUT B
(OpMUPOBAHUU CUCTEMbI XMMUYECKUX 3HaHUN — BaKHEHIIUX (AKTOB, MOHATUH, 3aKOHOB U
TEOPETHUECKHUX MOJIOKEHHH, TOCTYIHBIX 00001EHUI MUPOBO33PEHUECKOTO XapaKTepa, A3blKa
HayKH, B IPUOOLIEHUN K HAyYHBIM METOJIaM MO3HAHUS NIPU U3YYEHHUHU BEILECTB U XUMHUECKUX
peakuuid, B (OPMHPOBAHMM M PA3BUTHM IO3HABATEIBHBIX YMEHHM M UX NPUMEHEHUU B
y4eOHO-TI03HABATEIbHOW U Y4eOHO-UCCIIEI0BATENbCKONW JESATEeIbHOCTH, OCBOCHUU IIPaBUII
0€e30I1acHOT0 00pallleHus C BELIECTBAMU B ITOBCEIHEBHON KU3HH.

IIpu m3yyeHun XMMUM Ha YpOBHE OCHOBHOI'O OOIIEro o0pa3oBaHUs Ba)KHOE 3HAYEHUE
IpUOOpeN Takue Lelu, Kak:

— (hOopMUPOBAHHE UHTEIUIEKTYAJIbHO Pa3BUTON JTMYHOCTH, FOTOBOM K cCaMO0Opa30BaHHUIO,
COTPYIHUYECTBY, CaMOCTOSITEIbHOMY HPHUHATUIO PELICHHUH, cHOCOOHOM alanTHpoBaThCs K
OBICTPO MEHSIOIIUMCS YCIOBHSM KHU3HH;

— HaIpaBJICHHOCTh OOy4YeHMsI Ha CHCTEMaTH4YecKoe IMpUOOIIeHHe oOydaromuxcs K
CaMOCTOSITEJIBHOM ~ NTO3HABATEJIbHOM  JIEATEIIBHOCTH, HAy4YHBIM METOJAM  IIO3HaHMS,
(opMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— o0ecreyeHne ycIOBHH, CHOCOOCTBYIOIIMX HPUOOPETEHUI0 OO0YYarolMMUCS OIbITa
pa3HOO0Opa3HON JIEATETbHOCTH, MTO3HAHUS M CAMOIIO3HAHUS, KITFOUEBBIX HABBIKOB (KIIIOYEBBIX
KOMIIETEHIHI), IMEIOLINX YHUBEpPCAbHOE 3HAYCHUE JUIs pa3IMYHbIX BUJOB JEATEIbHOCTH;

— (hopmupoBaHue 00LIEH (PYHKIIMOHATIBHON U €CTeCTBEHHO-HAYYHOW I'PaMOTHOCTH, B
TOM YHCJIe YMEHUH OOBSICHATD U OLIEHUBATD SIBICHUS OKPYKAIOIIEr0 MUPA, UCIOIb3Ys 3HAHUS
U OIBIT, MOJYYEHHBbIE MPH HM3YUYEHUM XUMHH, NPUMEHATh WX INPH pelIeHHH NpodiieM B
MOBCEHEBHOM JKU3HU ¥ TPYIOBOM JAEATENLHOCTH,

— ¢opmupoBaHuEe Yy OOYYalOUIMXCS TYMAHUCTHUECKHMX OTHOILIEHHWH, MOHUMAHUs
LEHHOCTH XUMHUYECKUX 3HAHHUH /7151 BBIPAOOTKU HKOJIOTHYECKH 11€7€CO00pa3HOro MOBEICHHUS



B OBITY M TPYIOBOW NEATEIHHOCTH B LIEJISAX COXPAHEHHS CBOETO 3JI0POBBSI M OKpYXKAromei
IIPUPOIHOM Cpe.Ibl;

— pa3BUTHEC MOTHBAIMM K OOYYCHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCTIUTAHWIO HAa OCHOBE YCBOCHHUsS OOIIEYETOBEYECKHX IEHHOCTEH, TOTOBHOCTH K
0CO3HAaHHOMY BBIOOPY MPOQHIIS M HAIPABICHHOCTHU JATbHEHIIET0 00yICHNSI.

OOmiee yrcao 4acoB, OTBENEHHBIX ISl H3yYEeHUSI XUMUHU Ha YPOBHE OCHOBHOTO 00IIETO
oOpa3oBanus, coctaniseT 136 yacoB: B 8 kitacce — 68 gacoB (2 yaca B HeZIeN0), B 9 Kiacce —
68 yacoB (2 yaca B HEZICIIO).



COJAEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponp XMMUM B )KU3HU Ye€lOBeKa. XMMHS B cUCTeMe HaykK. Tena u
BemecTsa. Pu3nyeckre CBOWCTBA BELIECTB. ArperartHoe cocrossHue BemecTts. [lonsarue o
METOJIaX MOo3HaHUs B XuMuH. UncTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHus: CMecen.

ATOMBI U MOJIEKYJbI. XUMUYECKUE 3JeMEHThl. CHMBOJIBI XMMHYECKUX 3JIEMEHTOB.
[IpocTsie U coXKHBIE BEHIECTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumnueckass (opmyna. BalleHTHOCTP aTOMOB XMMHYECKHX DJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemiecTB. OTHocuTenbHass aTomHass Macca. OTHocHUTeNbHas
MOJIEKyJIsIpHas Macca. MaccoBast 107151 XUMHYECKOTO 3JIEMEHTA B COSTUHEHUU.

KonnuectBo BemectBa. Mok, MonsipHast macca. B3auMOCBSI3b KOJIMYECTBA, MacChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BellecTBa. Pacu€Tel mo popMysiaM XUMUUECKHX COSTMHEHUH.

®uU3NYECKNE U XUMHUYECKHE SIBJICHUSA. XHUMHUYECKas peakuus U €€ MPU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BeMIeCTB. XHUMHYECKHe YypaBHeHHs. Kiaccupukammss XUMHYECKHX
peakiuii (CoeMHEHs, Pa3I0KEHUs, 3aMEIICHHs, 0OMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XUMHUYECKOU TOCYAO0H, MpaBMIaMHi paOOThI B JTAOOpaTOpUH U TTpUEMaMU
oOpareHus ¢ 1abopaTOpHEIM 00OpPYAOBaHUEM, U3YUYCHUE W ONMCAHUE (PU3NUECKUX CBOWCTB
00pa3IoB HEOPraHUYECKUX BEIIECTB, HaOMo/eHne (HU3NUEeCKUX (TUIAaBJICHHE BOCKA, TAssHHUE
JbJa, pacTHpaHue caxapa B CTYIKe, KUIIEHHE U KOHCHCALUs BOJIbl) U XUMHUYECKUX (TOpeHue
CBEUH, MPOKAJTUBAHWE MEIHOW MPOBOJIOKH, B3aUMOJICHCTBHUE Mejla C KUCJIOTOHN) SBJICHHM,
Ha0JI0/IEHNE U ONMCaHUe MTPU3HAKOB MPOTEKAHU XUMUYECKUX peakluii (pa3oKeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOpUIOM Oapusi, pasnoxkenue ruapokcuaa meau (11) mpu
HarpeBaHUHU, B3aUMOJICHCTBUE Kene3a ¢ pacTtBopoMm conu meau (II), mzyuenume crocoOoB
paszesieHus cCMeceil: ¢ MOMONIbI0 MarHuTa, (pUIbTpOBaHUE, BHIAPUBAHUE, AUCTUIUIALINA,
xpomatorpadus, MpoBeICHHE OYHCTKH I[OBApEeHHOW COJIM, HAOIIOJEHHE U OIHCAHUE
pe3yNbTAaTOB MPOBEJICHUS OIbITA, WUTIOCTPUPYIOIIETO 3aKOH COXpPAaHEHHS] MAacChl, CO3/IaHUE
Mozenel MOJIeKy (IapOCTEPKHEBBIX).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3ngyx — cmech razoB. CocraB Bo3ayxa. Kucinopos — 31neMeHT U npocToe BEUIECTBO.
Haxoxpaenue kuciaopona B mpupoie, (usnueckue M XUMHUYECKHE CBOWCTBA (peakiuu
ropenusi). Okcunel. Ilpumenenue kuciopoga. CrnocoObl TONYyYeHHs] KHCIOpOJa B
nabopatopuu ¥ IpOMBIIUIEHHOCTH. KpyroBopoT kucnopoaa B mpupojie. O30H — alioTpomnHast
MOAU(HUKAIUS KUCIOPOa.

TermmoBoit 3 dekT XUMHUUYECKON peakiuu, TePMOXMMHUYECKHE YpaBHEHUS, JK30- U
SHAOTEPMHUUYECKHE peakuu. TOIIMBO: yrojab M METaH. 3arps3HEHUE BO3[yXa, YCUJICHUE
MapHUKOBOTO 3P QeKTa, pa3pylieHre 030HOBOTO CIOSL.

Bonmopon — snemeHT u mpocroe BemecTBo. HaxokaeHuwe Bojopoda B MPHUPOJE,
(buznuecKkrue u XMMUYECKHE CBOWCTBA, IPUMEHEHHUE, CTIOCOOBI MotyueHus. KuciaoTe! u conu.

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

®usnyeckue cBoMcTBa BoAbl. Bonma kak pactBopurtens. PacTtBopbl. HacelieHHble U
HEHACBIIIEHHbIE pacTBOPHL. PacTBopuMOCTh BeliecTB B Boje. MaccoBasi J0Jsl BElEeCTBa B



pacTBope. XuMu4eckue cBoiictBa Boabl. OcHOBaHMs. Posib pacTBOpOB B IPUPOJIE U B XKU3HU
yenoBeka. KpyroBopot Boabsl B pupoe. 3arpsisHEHUE MpUpOIHbIX BoA. OXpaHa U OYMCTKA
MIPUPOIHBIX BOJI.

Krnaccudukanus Heopranmvecknx coemauHeHuid. Oxcupapl. Kitaccupukanus OKCHIIOB:
cojeoOpasyrome (OCHOBHBIC, KHCIOTHBIE, aMmdoTepHble) U  HecosieoOpasyromue.
Homenknarypa oxcunoB. Pusmyeckne M XUMHUYECKME CBOMCTBA OKCHIOB. IlomydeHue
OKCH/JIOB.

OcnoBanms. Knaccudukamusi ocHOBaHWH: MIENOYM M HEPACTBOPHUMBIE OCHOBAHUSI.
Homenknarypa ocHoBaHuii. @U3nyeckue U XUMHUYECKHE CBOWCTBA OCHOBaHMU. llosrydueHue
OCHOBaHUH.

Kucnorsl. Knaccupukauust kucnor. Homenknmarypa xucnor. @usuueckue Hu
XUMHYECKUE cBoMcTBa KHUCIOT. Psag akruBHoctn metayuioB H. H. bekeroma. Ilomyuenue
KHCJIOT.

Conu. Homenxknarypa coneil. ®usnueckre u xuMudeckue cBoiicta cosieil. [lomyuenue
COJIEH.

I'enetnueckas cBsA3b MEXKAY KJIacCaMU HEOPTaHUUECKUX COEAUHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIPEACIIEHHE COAEpPKAaHMUS KHUCIOpOJAa B BO3AyXe, MOJIydEHHUE,
coOupaHue, pacro3HaBaHUE U U3yUYE€HUE CBOMCTB KUCIOpOJa, HAOMIOIEHNE B3aUMOJIEHCTBUS
BEIIECTB C KHUCIOPOJOM M YCIOBHUS BO3HUKHOBEHHS M MpPEKpalleHUs ropeHus (moxapa),
O3HaKOMJIEHHE C O0pa3llaMu OKCHUJOB M OIHMCAaHHE MX CBOWCTB, MOJydeHHE, COOHpaHue,
pacro3HaBaHHe M H3Yy4YE€HHE CBOWCTB BOAOpoAa (FOpeHHe), B3aHMMOJICHCTBHE BOJOpOJA C
okcunom Menu (II) (Bo3MOKHO MCHOJIb30BaHUE BHIEOMATEpPUAIOB), HaOOIeHHE 00pa3IioB
BEIIECTB KOJIUYECTBOM | MOJb, HCCIEAOBaHHE OCOOEHHOCTEW pPACTBOPEHMS BEIECTB C
Pa3IMYHON pACTBOPUMOCTHIO, TPUTOTOBIICHUE PACTBOPOB C OMPEACIEHHON MacCOBOU JT0JEH
pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJABI C MeTallaMd (HAaTpUEM M KaJbIHEM)
(BO3MOXKHO HCHOJIB30BAHUE BUIEOMATEPHUATIOB), UCCIENOBAHUE OOPA3I[0B HEOPraHMYECKUX
BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIO/IEHNE U3MEHEHUS! OKPACKU MHIUKATOPOB B PacTBOpPax
KHCIIOT W IIenouel, u3ydeHwe B3ammojencTBus okcuma memu (II) ¢ pacTtBopom cepHOit
KHUCJIOTBI, KHCJIOT C METaJUIaMH, PEaKLUMil HEUTpaau3aluy, NOJIyYEHHE HEPaCTBOPUMBIX
OCHOBaHMWM, BBITECHEHHWE OJHOIO MeTaula JPYI'MM W3 pPAacTBOpa COJM, PELICHUE
SKCIIEPUMEHTAIIbHBIX 3a/a4 110 TeMe «BakHelnme Ki1accbl HEOPraHMUEeCKUX COSAMHEHUIN.

Iepuonuyeckuii 3axon u [lepnoanyeckas cucrema xumuueckux 3jementon 1. U.
MenjeieeBa. Crpoenne aTOMOB. Xumuueckas CBA3b. OKucInTeILHO-
BOCCTAHOBHMTEJIbHbIEC PEAKIIUA

[lepBpie MOMBITKUA KIACCU(PUKAUU XUMUYECKUX dJIeMeHTOB. [loHsiTHe O rpymmax
CXOJIHBIX 3JIEMEHTOB (ILEJIOYHBbIE U IIEJTOYHO3EMENIbHBIE METaJlIbl, TaJOTE€Hbl, WHEPTHHIE
rasbl). DJIEMEHTBI, KOTOpble 00pa3yoT aM(poTepHbIe OKCU/IBI U THAPOKCUIBI.

Ilepuomnueckuii 3akoH. Ilepuomnueckas cucrema xumudyeckux syemeHtos . U.
MenneneeBa. KopoTkonepuoanas u anuHHonepuoHast ¢opmsl [lepuonuyeckoil cucremsl
xumuyeckux daemeHToB JI. M. MenneneeBa. Ilepuoabl u rpynmbl. DU3HYECKHUN CMBICI
MIOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIBI JIEMEHTA.

Crpoenne aromoB. CocrtaB aToMHbIX saep. M3orombl. OnexTpoHsl. CTpoeHue
AJIEKTPOHHBIX 000JI04eK aToMOB TNepBbIX 20 XUMHUYECKUX »ieMeHTOB llepmoanueckoi



cucremsl JI. 1. Menneneesa. XapakTepucTuKa XUMUYECKOTO JIEMEHTA 10 €ro MOJIOKEHUIO B
IIepnoanueckoii cucreme . . Menneneesa.

3aKOHOMEPHOCTM  M3MEHEHMsI  pajuyca  aTOMOB  XMMHMUYECKHUX  3JIEMEHTOB,
METAJNINYECKUX U HEMETAJUIMYECKUX CBOMCTB M0 IpyMIiaM U Meproam.

3nauenue Ilepuoguueckoro 3akoHa u Ilepuoguueckoll CUCTEMBI XMMHUYECKUX
JJIEMEHTOB JJIs pa3BUTHUA HAyKu U npakTuku. [. 1. MenneneeB — yu€Hblil U TpaXAaHMH.

Xumunyeckass  cBs3b.  KoBasieHTHass  (moJsispHasi WM HEMOJSIpHAs)  CBS3b.
DNEeKTPOOTPULIATEIBHOCTh XUMUYECKHX 3JIEMEHTOB. MloHHas! CBS3b.

Crenenp oxucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. IIporecchl
OKHCJIEHHS U BOCCTaHOBJIEHUs. OKHCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHEe 00pa3loB BEIIECTB METANIOB U HEMETAJIOB, B3aUMOIEHCTBUE THIPOKCHIA
LIMHKA C paCTBOPAaMH KHUCJIOT U LIEI0YEH, TPOBEJICHUE OIBITOB, MILTIOCTPUPYIOIIUX IPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUI (TOpEHHE, PEaKUU Pa3JI0KEHUs, COCTUHEHHUS).

Meosrcnpeomemmnwie ceasu

Peanusanus MeXIpeIMETHBIX CBSA3€M IPU U3YYEHUH XUMHH B 8 KJIACCE OCYIIECTBIISETCS
Yyepe3 HCIOJIb30BaHWE Kak OONIMX €CTeCTBEHHO-HAYUHBIX MOHSITHM, TaKk M TOHSITUH,
SIBJISFOIIUXCSI CHCTEMHBIMHM JUTSI OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OO01ue ecTecTBEHHO-HAYYHbIE TMOHATHSA: HAy4YHBIA (DaKT, TUIIOTE3a, TEOpPHUs, 3aKOH,
aHaln3, CHHTE3, KiIacCUHKAIMs, MNEepUOAUYHOCTb, HAOIIOAEHHE,  DKCIIEPUMEHT,
MOJEIMPOBAHNE, U3MEPEHUE, MOJCIIb, SIBJICHUE.

@dusnka: Marepus, aTroM, JIEKTPOH, INPOTOH, HEWUTPOH, HMOH, HYKIWJ, H30TOIBI,
PaZMOAaKTUBHOCTb, MOJICKYNA, 3JEKTPUUECKUI 3aps], BEIIECTBO, TEJO, 00BEM, arperatHoe
COCTOSIHME BEIECTBA, ra3, (U3NUECKUE BEITUUUHBI, €UHULBI U3MEPEHUs, KOCMOC, IIIAHETHI,
383151, ComHIIE.

buonorus: ¢porocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOpPHbIE MOPOAbI, MOJE3HbIE
HCKOIIa€MBbI€, TOIIMBO, BOJHBIE PECYPCHI.

9 KVIACC

BemecTtBo 1 XumMH4ecKasi peakuus

[lepnoanueckuit 3akoH. Ilepmonnueckass cucremMa xumudeckux sieMmentos /J[. .
MenneneeBa. CtpoeHne aTtoMoB. 3aKOHOMEPHOCTH B HM3MEHEHMH CBOWMCTB XMMHUYECKHX
JIEMEHTOB IEPBBIX TPEX MEPUOAOB, Kalus, KaJbLUUsi U UX COCIUHEHHM B COOTBETCTBHUU C
II0JIOKEHHEM IEMEHTOB B [leprnoanueckoil cucteMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BemecTBa: BHIbl XUMHYECKON CBA3U. THUIBI KPUCTAIUIMUECKUX PEIIETOK,
3aBUCHUMOCTb CBOWCTB BEIIECTBA OT THIA KPUCTAUIMYECKON PEIETKM U BUAA XHUMHUYECKON
CBSI3H.

Knaccugukanus u HOMEHKIATypa HEOPraHWMYECKUX BEIIeCTB. XMMHUYECKHE CBOWCTBA
BEILECTB, OTHOCSIIUXCS K Pa3IMYHBIM KJIacCaM HEOPraHMUYECKUX COECIMHEHU, TeHETHYECKas]
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccugukanus XuMHUYECKHX peakMi Mo pa3IMYHbIM MIPU3HAKAM (10 YHUCITY U COCTaBY
Yy4YacTBYIOIIMX B PEAKLIMU BELIECTB, MO TEIUIOBOMY 3(p(deKTy, 1Mo H3MEHEHMIO CTeneHen
OKHCIICHUSI XUMUYECKUX AJIEMEHTOB, 110 00PaTUMOCTH, MO YYaCTHIO KaTajau3aTopa). JK30- U
SHIO0TEPMHUUECKUE PEAKIIMH, TEPMOXUMHUUECKUE YPABHEHUS.



[onsiTne o ckopocTu XuMu4eckoil peakuuu. IloHsTHE 00 0OPATUMBIX 1 HEOOPATHUMBIX
XUMHMUECKUX peakuusax. [IoHsATHE O TOMOreHHBIX M IeTepOoreHHbIX peakuusx. [lonsatue o
karanuze. IloHsaTHe O XuMUUecKOM paBHOBecHHM. DaKTOpbl, BIUSAIOUIME HA CKOPOCTb
XMUMHMUYECKOHN pPEeaKIUU U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, AJIEKTPOHHBIN OanaHC OKUCIUTEIbHO-
BOCCTaHOBUTEIbHON peakuuu. CocTaBiieHUEe ypaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKmuii ¢ UCIOJIb30BaHIUEM METOA MIEKTPOHHOTO OanaHca.

Teopus 21eKTPOIMTUUECKON TUCCOLUALIUU. DIEKTPOIUTHI U HEANIEKTPOIUThL. KaTHoHsl,
aHUOHBI. MexaHM3M AMCCOLMAlMM BELIECTB C PA3IM4YHbBIMU BUAAMHU XUMHUYECKOW CBS3H.
Crenens aucconuany. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peaxun nonHoro oOMeHa. Y ciioBHs MPOTEKaHUsI peaklnii HOHHOTO OOMEHa, MOJTHbIC U
COKpallEHHbIE HOHHBIE ypaBHEHUS peakuuid. CBoicTBa KUCIOT, OCHOBAHUMN U COJIEH B CBETE
Mpe/ICTaBICHU 00 AIEKTPOJIMTUYECKON aucconuanuu. KauecTBeHHbIE peaklMyd Ha HOHBI.
[TonsiTHEe O THAPOIU3E COJIEH.

Xumuueckuit IKcnepumenm:

03HAaKOMJIEHHE C MOJEISIMHU KPUCTANIMYECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB —
METaJJIOB W HeMeTalwioB (TpaduTa W anmasza), CIOXKHBIX BEIIECTB (XJIOpUIa HaTpuUs),
UCCIIEIOBAaHUE 3aBHCUMOCTH CKOPOCTH XMMUYECKOM peaklUy OT BO3JACHCTBHUS Pa3IMYHBIX
(bakTOpOB, HCcCIeA0BAHNE YIIEKTPOIIPOBOJHOCTH PACTBOPOB BEILIECTB, MpoIiecca AUCCOLUAIINH
KHUCJIOT, IIesiouel U coyied (BO3MOXHO HCIOJb30BaHHE BUAECO MaTepUalioB), MPOBEICHUE
OTIBITOB, WJITIOCTPUPYIOMIUX MTPU3HAKU MPOTEKAHUS PEeaKIIuii HOHHOTO 0OMeHa (0Opa3oBaHme
ocaJika, BbIJENICHHE Ta3a, 00pa3oBaHWE BOJbI), OIBITOB, WJUTIOCTPUPYIOMIUX IPUMEPHI
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX peakuil (TopeHre, peakiuy pas3ioKeHHsl, COCAUHEHUS),
pacrno3HaBaHUE HEOPraHWYECKHUX BEIIECTB C MOMOIIBIO KaYECTBEHHBIX PEAKUMN HA HOHBI,
penieHue SKCIePpUMEHTAIbHBIX 3a/1a4.

HeMeTa/liibl M UX COeAUHEHUS

OOmas xapakTepucTuka rajoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE
crenieHn okucieHus. CTpoeHrne W (QU3MYEecKHe CBOMCTBA MPOCTHIX BEIIECTB — TaJIOI'CHOB.
XUMHYECKHE CBOWCTBA Ha MpUMEpPEe XJopa (B3aUMOJIECHCTBUE C METaJlaMH, HeMeTaJllaMH,
menoyamu). XsopoBogopod. ConsiHas KHCIIOTa, XMMHYECKHE CBOICTBA, IMOJIy4eHUE,
npuMeHeHue. JleiicTBue xjopa M XJIOPOBOJOPOAA HAa OPraHM3M uesoBeka. Baxkuelimue
XJIOPUBI U UX HAXOKJACHHUE B IPUPOJE.

OOmiast xapakrepucTuka 31eMeHTOB VIA-rpymnmnbel. OcOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble CTeneHu okuciaeHusd. CTpoeHrue U pU3NUEecKue CBOMCTBA MPOCTBIX BEILECTB —
KHCTIOPO/1a U Cepbl. AJUTOTPONTHBIE MOAU(DUKAIINY KHCIOPOIa U cepbl. XUMUYECKHE CBOWCTBA
ceprl. CepoBojiopoJl, cTpoeHue, pu3nveckue U XUMH4Yeckue cBoicTBa. OKCHIBI Cepbl Kak
MPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHast KMCI0Ta, pU3NUECKHe U XUMHUYECKHE CBOMCTBA
(obmme kak MpeacTaBUTENS Kiacca KHUCIOT U crenuduueckue). XUMHUYECKHE peakiH,
JeKaliie B OCHOBE MPOMBIIIIEHHOTO crioco0a MoJydeHus cepHOM KucnoTsl. [IpuMeneHue
cepHOil KkucioTbl. CosM CepHOM KHCIOTHI, KadeCTBEHHas peaklus Ha Cynb(ar-noH.
HaxoxxneHue cepbl U €€ COCIMHEHUIN B NPUPOAC. XUMHUUECKOE 3arpsA3HEHUE OKPYKAIOLIEH
Cpeabl COeTMHEHUSIMU Cepbl (KUCIOTHBIE JOXK/IU, 3arpsI3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI
€ro IPEeJOTBPALIECHHUS.



OOmiast xapakTepucTHkKa 3JeMeHTOB VA-rpymibl. OcOOEHHOCTH CTPOEHHsS aTOMOB,
XapakTepHbIE CTENEHH OKHUCICHHs. A30T, pacnpoCTpaHEHHUE B HpUpoie, (HU3UYECKue Hu
XUMUYecKue cBoiictBa. KpyroBopor aszora B mpupoie. AMMHAK, ero (usndeckue u
XAMUYECKAE CBOWCTBA, MOJy4YeHHE M TpuMeHeHune. Conu aMMOHHS, MX (QHU3HUECKUE WU
XMMUYECKHE CBOWCTBA, MpuMeHeHne. KauecTBeHHass peakiusi Ha MOHBI aMMOHUS. A30THas
KHCIIOTa, €€ MoyiydeHne, GU3n4eckue U XMMUYECKHe CBOMCTBa (00IIMe KaK MPeICTaBUTEIS
KJlacca KUCIoT U cnenndudeckne). Vcnonp30Banne HUTPATOB U COJIEH aMMOHHS B Ka4eCTBE
MUHEpAJIbHBIX YA00peHui. XUMHUECKOE 3arpsi3HEHUE OKPYKAIOIEH Cpelbl COETUHEHUSIMU
a30Ta (KUCIIOTHBIE I0K/IH, 3arPsI3HEHHE BO3/1yXa, I0YBBI U BOJI0OEMOB). Docdop, asIoTPONHbIE
Moaudukanuu ¢docdopa, puznyeckue U xumuueckue cpoiicrBa. Oxcua docedopa (V) u
dochopHas kucnora, PuUMUECKHe W XMUMHYECKHE CBOMCTBA, mojiydueHue. lcmoiab3oBaHue
¢docdaToB B KaueCTBE MUHEPAIbHBIX YI00pEHUH.

Obmas xapaxkrtepuctuka sneMeHToB [VA-rpymnmbl. OcoOEHHOCTH CTPOEHHsSI aTOMOB,
XapaKTepHbIE CTENEHH OKUCICHHS. YTIIEPO, aJUIOTPOITHBIE MOJU(PHUKAIINHN, PACTIPOCTPAHEHHE
B mpupone, GU3MYECKHEe UM XUMHUYECKHE CBoWcTBa. Ancopbums. KpyrosopoT yriepoma B
npupoje. OKCHIBI yriiepoaa, UX QU3HUECKHe U XUMHUECKHE CBOWCTBA, MEHCTBHE HA )KUBHIC
OpraHu3MBbI, TIOJYYCHUE U MPUMEHEHUE. DKOJOTHYECKHE MPOOJIEMBI, CB3aHHBIE C OKCHIOM
yriepoaa (IV), rumoresa rimo6anbsHOTO MOTETUICHUS KIIMMaTa, MapHUKOBBIN 3P dekT. YronpHas
KHACJIOTa U €€ COJM, X (PU3MUECKHe W XMMHUYECKHE CBOMCTBA, MOydCHHE M MPHMEHEHHE.
KagecTBenHast peakiysi Ha KapOoHaT-HOHKL. Vcnonbp30BaHne KapOOHATOB B OBITY, MEIUITUHE,
MIPOMBIIIJIEHHOCTH U CEITLCKOM XO35UCTBE.

[lepBoHauanbHbIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COEAMHEHUAX YIiiepoa
(MetaH, 9TaH, JTWUJICH, AalleTUJIEH, 3TaHOJ, TJIMLUEPHH, YKCycHas kuciota). [Ipupoansie
HWCTOYHHUKHU YTJIEBOJAOPOJOB (YroJib, TMPUPOJHBINA Ta3, He(Th), MPOIYKTHl UX TMEpepadOTKH
(6eH3WH), WX POJIb B OBITY M MTPOMBIIUICHHOCTH. [lOHATHE O OWOJOTHYECKH Ba)KHBIX
BEIECTBAX: JKHUpaX, OesKax, yrieBoJax — M UX pOJIM B KM3HU 4YeloBeka. MarepuanbHoe
€IMHCTBO OPTraHUYECKUX U HEOPTraHUUECKUX COCIUHEHHIH.

Kpemuuii, ero ¢usznueckue U XUMHYECKHUE CBOMCTBA, IMOJIyY€HHE M MPHUMEHEHUE.
Coenunenus kpemHusi B mpupoje. OOmue npexacraBieHuss o6 okcune kpemuus (IV) u
KpeMHUeBOil kuciore. CHIIMKAThl, MX HCIOJb30BAHHE B OBITY, B IPOMBIILIEHHOCTH.
Baxkneiiine cTpouTelbHbIe MaTepUalbl: KepamMHKa, CTEKJIO, IIEMEHT, OETOH, Kele300eTOH.
[IpoGembl 6€30aCHOTO UCIIOJIB30BAHUS CTPOUTEIHHBIX MATEPUAIIOB B [TOBCEIHEBHOM KU3HU.

Xumuueckuii Ixcnepumenm:

u3ydyeHue oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJSIHOM KHUCJIOTHI,
MIPOBEJICHUE KAYEeCTBEHHBIX pEaKIHWi Ha XJIOPUA-UOHBI W HAOMIOACHHE NPHU3HAKOB HX
MPOTEKAHUS, OMBITHI, OTPaXKAOUIUE (PUIUUECKHE U XUMHUYECKUE CBOMCTBA TaJlOTEHOB U UX
COoeMHEHUH (BO3MOXKHO HCIOJIb30BaHHE BHUIEOMATEpUANIOB), O3HAKOMIIEHHE C OOpaslamMu
XJIOPUI0B (TATIOTEHHUIOB), O3HAKOMJIEHHE C 00pa3laMH cepbl M €€ COeMHEHUSIMH (BO3MOXKHO
HCIOJb30BAaHUE BHJEOMATEpHANOB), HAOIIOAEHUE Ipoliecca OOYIJIMBAaHUS caxapa MOJ
JEUCTBUEM KOHILIEHTPUPOBAHHON CEpHON KHUCIOTHI, H3y4eHHE XHMHUYECKUX CBOWCTB
pa30aBIeHHON CEpPHOM KUCIIOTHI, MPOBEAECHUE KAadeCTBEHHOM peakUuu Ha cyiab(paT-HOH U
HaOJro/IeHNe NpU3HaKa e€ MpPOTeKaHHsl, 03HAKOMJIEHHE ¢ (PU3MUYECKMMH CBOMCTBAMHM a30Ta,
¢dochopa u ux coequHeHUi (BO3MOXKHO HCIIOJIb30BaHUE BHUAEOMATEPUAIOB), OOpa3zLamMu
a30THBIX U (hocopHBIX ynoOpeHuil, monyyeHue, coOupaHue, pacrno3HaBaHHE U HU3ydECHUE



CBOWCTB aMMHaKa, MIPOBEJCHUE KAYeCTBEHHBIX PEaKIUi HAa MOH aMMOHUS u (ocdar-uoH u
M3y4Y€HUE IPU3HAKOB HUX IPOTEKaHUs, B3aUMOJICHCTBHE KOHLEHTPUPOBAHHOW a30THOU
KHUCJIOTBI C MeJbl0 (BO3MOJKHO HCIIOJb30BAaHUE BHUJCOMATEPUATIOB), U3YUYCHHE MOJENIEH
KPUCTATMYECKUX PemETOK anMasa, rpadura, (yuiepeHa, O3HAKOMIIGHHE C IPOIECCOM
aJcopOIMu pacTBOPEHHBIX BEIICCTB AKTHBUPOBAHHBIM YTIIEM M YCTPOMCTBOM MPOTHUBOTA3a,
MoJIy4eHue, cobupanue, pacro3HaBaHUE U U3yUYE€HUE CBOMCTB YIJIEKUCIIOTO Ta3a, IPOBEICHUE
KaueCTBEHHBIX PEaKlUii Ha KapOOHAT ¥ CUIIMKAT-UOHBI U U3YYCHHE TPU3HAKOB UX MPOTEKAHUS,
03HAKOMJICHHUE C TIPOIYKIIUEH CUITMKATHON TPOMBIIIIIEHHOCTH, PEIICHUE HKCIIEPUMEHTATBHBIX
3aja4 no teMe «BakHeHIe HeMeTallIbl ¥ X COSTNHCHHUSY.

MeTaabl 4 MX COeAMHEHUS

OO0mrast XapakTepUCTUKA XUMHUYECKUX DJIEMEHTOB — META/VIOB HAa OCHOBAHHHM WX
noJjioxkenus B llepumoamdeckoid cucreme xumuueckux snemeHToB [[. M. MenneneeBa u
ctpoenusi atoMoB. CrTpoeHue MmeTauioB. MeTaminyeckas CBSI3b M METaJLTHYECKas
KpUCTaJUTHYECcKas peréTka. IEeKTPOXUMHUUECKHUH Psijl HANIPsDKEHU MeTauioB. Gusndeckue u
XUMUYECKHe CBOMCTBa MeTayuioB. OOmme crmocoObl moiydeHus MeTauioB. [loHsTHe o
KOpPPO3UH METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI WX OT KOoppo3uu. CriiaBbl (CTalb, YyTr'yH,
TIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[Ilemounble MeTaUTBL: TOJIOKEeHKE B [lepromnyeckoi cucteMe XUMHIEeCKIX dJIEMEHTOB
J1. . MeHieneeBa, CTpOCHHUE UX ATOMOB, HAXO0KICHHE B TpUpoie. PU3ndecKnue n XMMHIECKHE
cBoiicTBa (Ha mpumepe HaTpusi U Kanus). OKCHUABI W THAPOKCHUIBI HATPUS W KaJHS.
[IpumeHeHne meT0YHbIX METAIVIOB U UX COCTMHEHUH.

[[lenouyHO3eMENbHBIE METAUIbl MarHuid W KaJbIMi: moJiokeHue B Ilepuomnueckoit
cucremMe xuMuueckux siaeMmeHToB J[. M. MenaeneeBa, cTpoeHHE UX aTOMOB, HAaXO0XKICHHUE B
npupoje. Duznueckre 1 XUMAYECKUE CBOMCTBA MArHUs U KaJblUs. BaxkHenmme coequHeHnst
KaJbIHs (OKCHI, THAPOKCU, COJN). JKECTKOCTH BOABI U CITOCOOBI €€ YCTpaHEHUSI.

AmomuHuil: nosjoxxenue B Ilepuoamyeckoil cucteMe XuMHUYecKux siaeMeHToB [, U.
MenneneeBa, CTpOCHUE aTOMa, HaXO0XKJICHUE B pupoae. OU3ndecKre U XUMUYECKUE CBOMCTBA
aFOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHA M THUIPOKCHUA ATFOMUHUSL.

Kenezo: mosoxenue B Ilepmoandeckoid cucteMe xumuyeckux syemeHtoB JI. U.
MenneneeBa, CTpOCHUE aTOMa, HaX0KJICHUE B pupoae. PU3ndyecKre U XUMUYECKUE CBOMCTBA
xkene3a. Okcunpl, ruapokcuabl u cosm xene3a (II) u xeneza (III), ux cocras, cBoOWCTBa U
MOJTy4YECHHE.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C O0pa3llaMd METAJJIOB M CIUIABOB, MX (PU3WYECKUMH CBOWCTBAMH,
U3YyYeHHEe Pe3yJIbTaTOB KOPPO3UU METAIUIOB (BO3MOXKHO MCIOJIB30BAaHUE BHAEOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBHUS OKCHIA KalbI[Usd W HaTPUs C BOJOH (BO3MOXKHO
WCIIOJb30BAHUE BUJEOMATEPUATIOB), HCCIEAOBAHUE CBOMCTB JKECTKOW BOJBI, Mpolecca
TOpPEHUS Kelle3a B KUCIOPoJe (BO3MOXHO HCIIOJIb30BaHHE BHACOMATEPUATIOB), MPU3HAKOB
MPOTEKAaHUs KAYECTBEHHBIX PEAKIMI HA MOHBI: MarHUs, KalbIHs, ATIOMUHUS, [TUHKA, )KeJe3a
(IT1) u xenesa (III), menu (I1), HaOMrOAEHUE W ONMMCAHUE MPOIIECCOB OKPAIIMBAHUS IJIAMEHHU
WOHAMHM HaTpWsl, Kajaus M Kalublus (BO3MOXKHO HCIOJb30BaHUE BHICOMATEPUAIIOB),
uccienoBaHue aM(pOTEPHBIX CBOMCTB THIPOKCH/IA AIFOMUHUS U THAPOKCUAA IMHKA, PEIICHUE
AKCIIEPUMEHTANIbHBIX 33/a4 110 TeMe «BakHelme MeTaibl U UX COSAUHEHUS.

XuMus M OKpyKamoImas cpeaa



BemectBa u maTepuansl B IOBCEIHEBHOM KU3HU YeI0BEKa. be3onacHoe nuenoiab30BaHne
BEIIECTB M XMMHUYECKUX peakiuii B ObITy. IlepBas mMoMOIIs MPU XUMHYECKHX OXKOTax M
OTpPABJICHUSIX.

XUMHYECKOE 3arps3HEHHE  OKpyKawIiied cpeasl (mpenenbHas — JAOMyCTHMAas
KOHIIeHTpa1us Bemiects, nanee — [1JIK). Pons xumun B pemieHnn 3K0JI0THYECKUX MPOOIIeM.

Xumuueckuii Ikcnepumenm:

M3YyYCeHHE 00pa3IoB MAaTEPHAIIOB (CTEKIIO, CIUIABEI METAIIIIOB, IIOJIMMEPHBIC MATSPHAIIHI ).

Meostcnpeomemnoie ceasu

Peanuzarust MeXnpeIMETHBIX CBSI3€H TPU U3YYEHUH XUMHH B 9 KJ1acce OCYIIECTBIISETCS
4yepe3 HCIOJIb30BaHUE KaK OONIMX EeCTECTBEHHO-HAYYHBIX TOHATHNM, TaK W TIOHSITHH,
SIBJISTFOLITAXCST CACTEMHBIMH JIJIs1 OTACIbHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO0mue ecTecTBEeHHO-HAYYHBIC TMOHATHS: HAy4YHBIM (akT, TUNOTE3a, 3aKOH, TEOpus,
aHalIM3, CHUHTE3, KiaccuuKaiusi, TMEPUOTUYHOCTh, HAONIOACHHE, OKCIEPUMEHT,
MOJIETUPOBAaHNE, H3MEpPEHUEe, MOJIelb, SBJICHWE, MApPHUKOBBIM A(P(HEKT, TEeXHOJIOTHS,
MaTepHuabl.

dusnka: Marepus, aTroMm, 5DJIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIWJ, HW30TOIIHI,
PaIMOaKTUBHOCTh, MOJICKYJIa, SJCKTPUUYCCKUA 3apsii, TPOBOJHUKH, IOIYITPOBOJTHUKH,
JUDJICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TE€NIO, 00BEM, arperaTHOE COCTOSIHHE BEIEeCTBA, T'a3,
pacTBOp, PACTBOPUMOCThH, KPHUCTAJUTMYECKAs PEMIETKA, CIUIaBbl, (DU3WYECKHUE BEIMYUHBI,
eAMHUIBI U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, TUIAHETHI, 3BE31b1, COTHIIE.

buonorus: ¢orocunTes, npixanue, 6uocdepa, SKocucTeMa, MUHEPAIbHbBIC YI0OpEHUS,
MHUKPO3JIEMEHTBI, MaKPOIJIEMEHTHI, MUTAaTeNIbHbIC BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEpaNIbl, TOPHBIE TMOPOJIBI, IOJIE3HBIE
HCKOIaeMbI€, TOILIMBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3yJbTaThl OCBOCHHMS IPOTPAMMBbI OCHOBHOTO OOIIEro 00pa3oBaHUs
JOCTHUTAIOTCS B X0J1¢ 00y4CHHSI XMMHUH B €MHCTBE YUCOHOM M BOCITUTATEIILHOM JEATSIbHOCTH
B COOTBETCTBMH C TPAIUIMOHHBIMH POCCHUCKUMH COLMOKYJIBTYPHBIMH M JIyXOBHO-
HPaBCTBCHHBIMH LIEHHOCTSIMH, IPUHITHIMU B OOIIECTBE MPABUJIAMU U HOPMAaMH TTOBEICHHS U
CIIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHSI U COLIMAIN3AIIMU O0YYarOIUXCSI.

JIMYHOCTHBIE PEe3yNIbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMO¥ MO3UTHUBHBIX ICHHOCTHBIX OPUCHTAIIMH M PACIIMPCHUE OMBITA JICSITEIBHOCTH Ha €€
OCHOBE, B TOM YHCJIC B YaCTH:

1) NIaTpHOTHYECKOT0 BOCTIUTAHUS:

[[CHHOCTHOTO OTHOIICHUST K OTCUSCTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAYYHOMY HACJIC/IUIO, TIOHMMAaHHs 3HAYCHUS XUMHYECKOW HAayKd B JKU3HH COBPEMEHHOTO
00IIecTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHON MH(MOpPMAIIMEH O epeIOBBIX JOCTHKCHHUSIX H
OTKPBITHSAX MUPOBOM M OTEYECTBCHHOW XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSX 00
YCTPOUCTBE MUpPA B OOIIECTBA;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPE/ICTABICHUS O COIMAJBHBIX HOPMAaxX U MPaBHIAX MEKJIMIHOCTHBIX OTHOIICHUHA B
KOJUICKTHBE,  KOMMYHHKAaTHBHOW  KOMIICTEHTHOCTH B  OOLICCTBEHHO  IIOJIC3HOW,
y4eOHOMCCIIeIOBATEIbCKOM, TBOPYECKOM W JPYrUX BHIAX JCSATEIFHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOW NEATENHHOCTH ITIPH BBINOJHEHHH YYEOHBIX, ITO3HABATEIbHBIX
3a/1a4, BBIIOJIHCHUH XMMUYECKHUX SKCIIEPUMEHTOB, CO3/IaHUH YUeOHBIX IPOCKTOB, CTPEMIICHUS
K B3aUMOIIOHUMAaHHIO U B3aHMOTIOMOIIH B IIPOIIECCE ITOH y4eOHOM NesTeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IMOBEJCHHE W IOCTYIIKH CBOMX TOBapUILECH C MO3UIMU HPABCTBEHHBIX M
HPABOBBIX HOPM € Y4ETOM OCO3HAHUS MOCIIEICTBHII IOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE IPEICTABICHUS O BEIIECTBE W XUMHYECKOHW peaKluH,
COOTBETCTBYIOIINE COBPEMECHHOMY YPOBHIO Pa3BUTHsI HAYKH M COCTABJISIOLINE OCHOBY IS
NOHMMAHUSl CYIIHOCTH HAay4HOW KapTHHBl MHpa, MPEACTAaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUSI IPHPOJIbI, B3AUMOCBSI3SIX YEIOBEKa C IPUPOIHON CPEIOii, 0 posin
XUMHU B TO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHUBBI, HAMIPABJICHHBIC HA IMOJYYCHHUE HOBBIX 3HAHHH M0 XUMHHU,
HEOOXOIMMBIC I OOBSCHEHHS] HaOJIIOJaEeMbIX IPOLECCOB M SIBICHHM, MO3HABATEIBHOM,
UH()OPMAIIMOHHON M YHTATENbCKOW KYJIBTYPHI, B TOM YHCIEC HABBIKOB CAMOCTOSTEIBHON
paboThl C y4eOHBIMH TEKCTaMH, CIPAaBOYHON IJHMTEPAaTypOH, AOCTYITHBIMH TEXHHUYECKHMHU
cpencTBaMu HHQOPMALMOHHBIX TEXHOJIOTHIA;

MHTEpec K 00yYEeHHIO U MO3HAHUIO, JTI0003HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, TPOSKTHOH M MCCIIEI0BATEIbCKOM IETETHHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JajbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAHHE IIEHHOCTH J>KM3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3JI0pPOBEIO,
YCTaHOBKM Ha 3JI0POBBI 00pa3 KHM3HM, OCO3HAHHE TOCIEACTBHIA M HENPHATHE BPEIHBIX



MPUBBIUEK (YIIOTPEOICHHS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHUS), HEOOXOUMOCTU COOIIOICHHS
MpaBmWJI OE30MACHOCTH MPHU OOpAIICHHH C XUMUYECKHMH BEIIECTBAMU B OBITY M peabHOUI
KU3ZHU;

5) Tpy10BOr0 BOCIIUTAHUSI:

HMHTEPEC K MPAKTUYECKOMY U3YUCHHUIO TPOQPECCHl U TPy pa3IMuHOTO POJa, YBAXKEHUE
K Tpyly W pe3yjibTaTaM TpPYIOBOW NEATEIHHOCTH, B TOM YHCJIE HAa OCHOBE MPUMEHEHUS
MPEAMETHBIX 3HAHUW 10 XUMHU, OCO3HAHHBIM BBHIOOP WHAUBHAYAIBHOW TPACKTOPUU
MPOIOJDKEHHST 00pa30oBaHusl C y4ETOM JIMYHOCTHBIX MHTEPECOB U CHOCOOHOCTH K XMMUH,
OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIIENTHON MTPO()eCcCHOHABHOM IEATEIIBHOCTH U
pa3BUTHs HEOOXOUMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHCS B MTPOPECCHOHAIBHON CPEJIE;

6) 3K0JIOrHYecKOro BOCIUTAHUS:

9KOJIOTUYECKH II€JIeCO00pa3HOE OTHOIIEHUE K MPUPOJE KaK MCTOYHUKY >KM3HU HaA
3emiie, OCHOBE €€ CyIeCTBOBaHUs, MOHUMAaHKUE [IEHHOCTH 3JJ0POBOTO M 0€30MacHOro oopasa
KU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY M TICUXHYECKOMY
3I0POBBIO, OCO3HAHWE IIEHHOCTH COOJIOICHUS MPaBIII 0€30MIaCHOTO MOBECHUS MPU paboTe C
BEIIIECTBAMHU, a TAK)KE B CUTYAIUAX, YIPOXKAIOIIHNX 3I0POBBIO U )KU3HU JTIOJICH;

CIIOCOOHOCTH TMPUMEHSITh 3HAHUS, MOJydaeMble TPU M3YUYEHUU XUMHH, JUISI PEIICHUS
3a/1a4, CBSI3aHHBIX C OKPYXKArOIIE MPUPOJHOW CpEIoM, Ul IOBBIMICHHUS YpPOBHS
9KOJIOTUYECKOU KYJIBTYpPHI, OCO3HAHUS TJI00aTBLHOTO XapakTepa KOJOTHYECKHX MPOoOIeM H
MyTe WX pEelIeHUs MOCPEJACTBOM METOJOB XHMHHU, DKOJOTHYECKOTO MBINIJICHUS, YMEHUS
PYKOBOJICTBOBATbCSI UM B [TO3HABATEIbHON, KOMMYHHUKATUBHOM U COLIMATIBLHOM MPaKTHKE.

METAINIPEAMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeaMeTHBIX pPe3yJIbTaTOB BBIACISAIOT 3HAYMMbIE IJs1 (OPMHUPOBAHUS
MHPOBO33pEHHUs 00IIIeHAYYHbIE TTOHSTUSA (3aKOH, TEOPHUs, TPUHILIUIL, TUIIOTE3a, (PAKT, CUCTEMA,
MIPOLIECC, IKCIIEPUMEHT U IPYTO€. ), KOTOPbIE UCTIOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YU€OHBIX
IpeaMeTax v MO3BOJISIIOT Ha OCHOBE 3HAHUM U3 3TUX MPeaMeTOB (OPMUPOBATH NPEACTABICHUE
O UEJOCTHOW HAaydyHOM KapTUHE MHpa, U YHHUBEpCalbHbIe YydeOHbIe JIEHCTBUS
(mo3HaBaTenbHble,  KOMMYHUKATHUBHbBIC,  PETYJISTHUBHBIE), KOTOpble  OOECHEeUHUBAIOT
¢bopMHUpOBaHHE TOTOBHOCTH K CAMOCTOATEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO
y4eOHOM 1 TEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble 1ornyeckue geiicTBus:

YMEHHSI HCIOJb30BaTh MHPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUM 3HAHUIL:
pacKpbIBaTh CMBICT XUMHUYECKUX TIOHATUN (BBIACISATH UX XapaKTepHbIE MPHU3HAKH,
yCTaHABIUBAaTh B3aUMOCBSI3b C JPYTMMH TIOHSATHSIMHU), HCIOJb30BaTh MOHATUSA IS
OOBSICHEHUSI OTICNbHBIX (DAaKTOB U SIBIICHUH, BBIOUPATh OCHOBAHUA U KPUTEPUU IS
KJTacCCU(UKAIIUU XUMHUYECKUX BEIIECTB U XUMUUYECKUX PEAKIUi, YCTaHABIMBATh MPUYMHHO-
CIIEJICTBEHHBIC CBSI3M MEXJIy OOBEKTaMH H3y4eHHS, CTPOUTH JIOTUYECKHE PACCYXKICHUS
(MHAYKTUBHBIC, TETYKTUBHBIE, TI0 aHAJIOTHH ), JIeNIaTh BHIBOJIBI U 3aKITIOYCHHUS,

yMEHHE MIPUMEHSTH B IpoIlecce MO3HAHUS MOHATHUS (TIPEeMETHBIE U METaIllpeIMETHEIE),
CUMBOJINYECKUE (3HAKOBBIC) MOJIENH, UCIOIb3yeMble B XUMHH, MpeoOpa3oBbIBaTh HIUPOKO
MpUMEHsIeMbIe B XUMUU MO/JIETbHbBIE MPEICTABICHUS — XUMUYECKUH 3HAK (CUMBOJI DJIEMEHTA),
XUMHueckas (opMylna W ypaBHEHHE XHUMHYECKOW pEaKIuu — TpPU PEHIeHHH Y4eOHO-
MO3HABATENbHBIX 3a/ay, C YYETOM OTUX MOJEIbHBIX MPEJICTABICHUN BBISBIATH W



XapaKTepU30BaTh CYIECTBEHHbIC PU3HAKU N3Y4aeMbIX OOBEKTOB — XMMUYECKHUX BEIIECTB U
XUMUYECKUX PEaKIIHi, BBISIBIIATH 00IIMEe 3aKOHOMEPHOCTH, IPUYNHHO-CIIEICTBEHHBIE CBSI3U U
MPOTHBOPEYHS B U3Y4aEMBIX MTPOLIECCAX U SBICHUSAX.

Ba3oBble ucciaenoBaresbcKue AeiicTBUS:

YMEHHUE UCIOJIB30BaTh MOCTABICHHBIC BOIPOCHI B KAUE€CTBE MHCTPYMEHTA TTO3HAHUS, a
TaKKe B KAa4ueCTBE OCHOBBI Il (POPMHUPOBAHHS THIIOTE3BI IO MPOBEPKE NPABUIBHOCTU
BBICKa3bIBAEMBIX CY)KICHUH;

nproOpeTeHNe OMBITA 10 TUIAHUPOBAHUIO, OPTAHU3AIMH U MPOBEACHUIO YICHUYECKUX
HKCTIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJIOM IPOIIEcca, CaMOCTOSATENILHO IPOTHO3UPOBATH
€ro pe3yabTar, popMyaupoBaTH 000OIIEHNUS 1 BBIBOIBI 10 PE3yJIbTaTaM IPOBEIEHHOTO OIIBITA,
WCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undopmanmueii:

YMEHHE BBIOMpATh, aHATU3UPOBATh W HHTEPIPETUPOBATH MH(POPMAIHIO PA3IUIHBIX
BUJIOB U (hOpM TpeCTaBICHHUS, TIOTy4aeMyI0 U3 Pa3HBIX UCTOYHUKOB (HAYYHO-TIOMYIISIpHAS
JTUTEepaTypa XHUMHUYECKOTO COJEpXKaHWs, CIPaBOYHbIE MocoOwms, pecypcsl HHTepHera),
KPUTHYECKH OI[CHUBATH MIPOTUBOPEYNBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE PUMEHSTh Pa3IUYHbIC METO/IbI U 3aIIPOCHI IIPH MTOUCKE ¥ 0TOOpe HHpOpMAIH
M COOTBETCTBYIOIINX JaHHBIX, HEOOXOMMBIX JIJIsl BHITIOJIHEHHS YICOHBIX U MMO3HABATEIHHBIX
3aJad  ONMpENeN€HHOTO THIA, MPHOOpETeHHWe ombiTa B 00JAacTH  HMCHOJIH30BAHUS
WH(POPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHHA, OBJAJCHHE KYIbTYpOH aKTHBHOTO
WCIOJIb30BAHUS PA3JIMYHBIX TOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpATh ONMTUMAJIbHYIO
¢dbopmy npezacraBiaeHUs MHGOPMAIMK U WUTIOCTPUPOBATH pellaeMble 3a7aud HECI0KHBIMU
CXeMaMH, IuarpaMMamMH, IpyruMu hopmMamMu rpadyKu 1 1X KOMOWHAIIASMH;

yYMEHHE HMCIOJb30BaTh U aHAIM3UPOBATh B Ipoliecce Y4eOHOW M UCCIIEOBATENbCKOMN
NEeSITeNIbHOCTH HH(OpPMAlMIO O BIMSHUM MPOMBIIIJICHHOCTH, CEIbCKOTO XO34HWCTBA U
TPaAHCIOPTa Ha COCTOSTHUE OKPYXKAIOIIEH MPUPOTHON CPEIbI.

KoMMyHMKaTUBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbIEe JeiCTBUA:

YMEHHMs 33/1aBaTh BOIPOCHl (B XOJe nauanora u (WJiIM) JUCKYCCHM) MO CYIIECTBY
oOcyxgaemMoil TeMbl, (POPMYIHPOBATH CBOM NPEIJIONKEHHUS] OTHOCHUTEIBHO BBIMOTHEHUS
MpeII0KEHHOM 3a/1a4H;

YMEHHUSI TPEICTaBIATh IOJIyY€HHbIE Pe3yJbTaThl MO3HABATEIBHOM AESITEILHOCTU B
YCTHBIX M THCBMEHHBIX TEKCTaX; JelaTh MPE3eHTAMI0 PEe3yabTaTOB BBIIOJHEHUS
XMMHUYECKOTO JKCIepuMeHTa (J1abopaTOpHOTO  OMbITa, JIabopaTOpHOW pPabOTHI MO
WCCJIEIOBAaHUIO CBOMCTB BEIIECTB, YI€OHOTO MPOEKTA);

YMEHHUsI yueOHOTO COTPYIHUYECTBA CO CBEPCTHUKAMHU B COBMECTHON MO3HABATENHHOM U
WCCIIEeIOBATENIbCKON JESITENHOCTU MIPHU PEIICHUH BO3HUKAIOIIUX MPoOJIeM Ha OCHOBE y4yéTa
OOIIMX HMHTEPECOB M COIJIACOBAHUS MO3UIMHA (00CYXIeHUs, 0OMEH MHEHHMSIMH, «MO3TOBBIE
LITYPMBbI», KOOpPAMHAIMS COBMECTHBIX JECWCTBUH, ONpEAETeHHUE KpPUTEPUEB IO OIIEHKE
Ka4yecTBa BBINOJIHEHHON pabOTHI U IpyTHe).

PeryisiTUBHbIEe YHHBepcaJlbHble Y4eOHbIe JelicTBHA:

YMEHHE  CaMOCTOSATENIBHO  ONpEAETsATh  IeM  JAEATeNIbHOCTH,  IUIAaHMPOBATh,
OCYILIECTBISATh, KOHTPOJHMPOBAaTH M TP HEOOXOAMMOCTH KOPPEKTHPOBATh  CBOIO
NeATeNbHOCTh, BBIOMpaTh Hanbosjee 3(deKTUBHBIE CIMOCOObI pEelIeHUs Y4YeOHBIX U
MO3HABATENIbHBIX 33J]a4, CAMOCTOSITENIbHO COCTaBIATh UM KOPPEKTHUPOBATh MPEI0KEHHBIN



QITOPUTM JICHCTBUI NPH BBINOJHEHUM 33JaHUI C y4ETOM IMOJydeHHs HOBBIX 3HAHUH 00
U3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKLHUAX, OLCHHWBATh COOTBETCTBUE IOIYYECHHOTO
pe3ynbTaTa 3asgBICHHOM LEIM, YMEHHE HCIOIb30BATh M AHAIU3UPOBATH KOHTEKCTHI,
IIPEIaraeMble B yCIIOBUU 3aJaHUM.

HNPEIMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMeTHBIX pPE3YNbTATOB II0 OCBOEHUIO OO0S3aTENBLHOIO COJCpPIXKAHUS,
YCTQHOBJIEHHOTO JaHHOW (enepanpbHOM paboueil NporpaMMmoi, BBIICISAIOT: OCBOCHHBIE
oOyJaromuMuUCs Hay4YHbIE 3HAHMSA, YMEHHS M CHOCOOBI JeicTBUH, crenuduyeckue s
MpeIMETHON 005acTH «XUMUS», BUJbI JEATEIBHOCTH 10 MOJYYEHHI0 HOBOI'O 3HAHHUS, €ro
MHTEpIpeTaliy, MNpeoOpa3oBaHUI0 M TPUMEHEHHIO B pAa3JIMYHBIX Y4YEOHBIX M HOBBIX
CUTYaLMSIX.

K xoH1y 00yueHus B 8 ki1acce npeaMeTHbIE pe3yJbTaThl HA 6a30BOM YPOBHE JIOJIKHBI
oTpaxarb c(hOPMHUPOBAHHOCTh Y OOyUYaAIOUINXCS YMEHHI:

® PACKPBIBATE CMBICI OCHOBHBIX XUMHWYCCKUX HOHITHI: aTOM, MOJICKYJIa, XUMHUYECKUI
DIIEMEHT, TPOCTOE BEIIECTBO, CIJOXKHOE BEMIECTBO, CMeCh (OMHOPOIHAS U
HEOTHOPOHASI), BAJICHTHOCTh, OTHOCHTEJIbHASI aTOMHAas M MOJISKYJIsIpHas Macca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJIAPHAs Macca, MaccoBas 0N XHMHYECKOTO
JJIEMEHTa B COCIMHEHUH, MOJIIPHBIA O0O0BEM, OKCHI, KHUCIOTAa, OCHOBAaHHWE, COJIb,
IEKTPOOTPHUIIATEIILHOCT,  CTCIICHb  OKWCJICHHS,  XWUMHYECKas  peakIus,
KIaccu(UKaIus peakifii: Peakiud COCIUHEHUS, PEaKIUU Pa3JIOKEHHs], PEaKIuu
3aMEIICHUs, peakIu OoOMEeHa, dK30- M DHIOTEPMUYECKHE PEaKIUH, TEIUIOBOU
ahdexT peakumu, SAPO aToMa, SICKTPOHHBIM CIIOW aroma, aToOMHas OpOUTab,
pamuyc aToMa, XMMHYECKasl CBS3b, MOJISIPHAS W HEMOJISIPHAs KOBAJICHTHAS CBSI3b,
WOHHAas CBSI3b, HOH, KATHOH, aHHOH, PACTBOP, MacCOBasl JI0JIS BEIIECTBA (TPOIICHTHAS
KOHIICHTPAIINSI) B paCTBOPE;

® MIIIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XUMHWYCCKHUX MMOHATHHN U IIPUMCHATH 3THU
IIOHATHUA IIPHU OIIMCAHHUU BEIICCTB U UX npeBpameHHﬁ;

® JCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISi COCTaBJICHHUS (OPMYN BELIECTB H
YPaBHEHUH XUMUUYECKUX PEAKIIHIA;

® OIpPCAC/IATh BAJICHTHOCTH aTOMOB 3JICMCHTOB B 6I/IHapHLIX COCINHCHUAX, CTCIICHD
OKHUCJICHHUA 3JICMCHTOB B 6I/IHapHBIX COCAMHCHUAX, IPUHAMICIKHOCTb BCHICCTB K
OHpeI[eJ'IéHHOMy KJIaccy COCI[I/IHCHI/Iﬁ 8 (6] (I)OpMYJ'IaM, BUJ XUMMHYECKOM CBS3U
(KOBaJ'IeHTHaH u I/IOHHBJI) B HCOPraHUM4YCCKHUX COCIAUHCHUAX,

® paCKpbIBAaTh CMBICII HepI/IOI[I/I‘ICCKOFO 3aKOHa I[ H. Menpeneena: JACMOHCTPUPOBATDb
ITOHUMAHHUC nepnonnqecxoﬁ 3aBHCUMOCTH CBOMCTB XMMHMYECKHUX 3JIEMEHTOB OT UX
IIOJIOXKCHHA B HepHOHquCKOﬁ CUCTCMEC, 3aKOHOB COXPAaHCHUA MACChbI BCIICCTB,
MOCTOSIHCTBA COCTAaBa, aTOMHO-MOJICKYJIIPHOTO YUYCHUA, 3dKOHA ABOFaI[pO;

® OMNUCHIBaTh M XapakTepu3oBaTh TabmuuHyio ¢opmy Ilepuoguueckoil cUCTEMBI
XUMUYECKUX 3JIEMEHTOB: pa3inyaTh MOHATHS «IJaBHas NoArpynna (A-rpymnmna)» u
«mobounas moarpynna (b-rpymmna)», manele U OOJbIINE TEPHOJBI, COOTHOCHUTH
0003HaueHMsl, KOTOpble MMetoTcs B Tabnule «Ileproauueckas cucreMa XUMHYECKUX



anemeHToB Jl. 1. MenaeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsa sAlpa, OOIIee YHCIO 3JIEKTPOHOB U
pacIpeielIeHUe UX 10 3JIEKTPOHHBIM CJI05IM);

L] KJIaCCI/I(bI/IIII/IpOBaTI) XUMHNUYECCKHEC JJIEMCHTHI, HCOPraHn4CCKUc BE€UICCTBA,
XUMHUYCCKHUE PCAKIIUU (HO JUCI1y U COCTaBy y4aCTBYIOIIUX B PCAKIUMK BCUICCTB, 11O
TETIOBOMY 3P HEKTY);

® XapaKTepH30BaTh (OMHUCHIBATH) OOIINE XUMUYECKUE CBOMCTBA BEUIECTB PA3IUYHBIX
KJIacCOB, TMOATBEPXKJas OIMCAaHWE MpPUMEpaMH  MOJICKYISIPHBIX YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

® IIPOTHO3HPOBATH CBOMCTBaA B€HICCTB B 3aBUCHUMOCTH OT UX KaYCCTBCHHOT'O COCTAaBa,
BO3MOKHOCTH NPOTCKAHUA XUMHUYCCKUX npeBpameHMﬁ B PA3JIMYHBIX YCIOBUAX;

® BBHUUCIATH OTHOCUTENBHYI0 MOJIEKYJISPHYIO U MOJISIPHYIO MaccChl BEIIECTB,
MaccCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTa 10 (POpMyJie COETMHEHUS, MAaCCOBYIO JIOJII0
BEII[ECTBA B PaCTBOPE, IPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEaKIIHH;

([ ] HpI/IMeHSITI) OCHOBHBIC OHepaHI/II/I MBICHI/ITGHI)HOﬁ JACATCIBbHOCTH — aHaJIn3 U CUHTEC3,
CpaBHEHHE, 0O00OIIEeHNEe, CHUCTEMAaTH3alMI0, KilacCU(PHUKAIUI0, BBHISBICHUE
HpI/I‘-H/IHHO-C.]'Ie)ICTBeHHBIX CBS[SGI\/’I — JIA I/I?)y‘leHI/If{ CBOﬁCTB BCIICCTB U XUMHUYCCKUX
peaKHHﬁ, eCTeCTBeHHO-HaquBIe METOObI ITO3HAHUS — Ha6J'II-OI[eHI/Ie, I/I3MepeHI/Ie,
MOJICITUPOBAHHUE, SKCIICPUMEHT (PEATbHBIN W MBICIICHHBIH );

® clenoBaTh IpaBWIaM IOJIb30BAaHHS XHMHUYECKOW TOCYIOH U J1IaOOpaTOPHBIM
00OpyIOBaHMEM, a TaKKe MpaBUiIaM OOpaIeHUs] C BEIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSMHU TIO BBITIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OTBITOB  TIO
MOJYYCHUI0O M COOMpPAHHWIO Ta3000pa3HBIX BEMIECTB (BOJAOpOAA W KHCIOPOJA),
MPUTOTOBIICHUIO PACTBOPOB C OMPEICIEHHON MacCOBOH JI0Jiei pacTBOPEHHOTO
BEIIECTBA, IUIAHUPOBATh M  IPOBOJUTh XUMHUYECKHUE OKCIEPUMEHTHI  TI0
pacro3HaBaHUIO PACTBOPOB MIEIOYEH U KUCIIOT C IIOMOIIBI0 HHIUKATOPOB (JIAKMYC,
(dheHondTanenH, METUIOPAHX U JIPYTHE).

K xoHIily o0y4eHusi B 9 Kjacce MpeIMETHBIC pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJKHBI

oTpakaTh c(OOPMUPOBAHHOCTD y O0YUAIOIIUXCS YMCHHU:

® DPACKPBIBaTh CMBICII OCHOBHBIX XUMUYECKHUX MOHATHI: XUMHUUYECKUN DJIEMEHT, aToM,
MOJIEKYJa, HWOH, KaTHOH, AaHHOH, IPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO,
BaJICHTHOCTb, DJIEKTPOOTPHUIIATEIHHOCTh, CTEIICHh OKUCIICHUS, XUMHUYECKask peaKus,
XMUMHYECKasi CBS3b, TEIUIOBOU APQPEKT peaKkiuu, MOJIb, MOJSPHBINA 00bEM, pacTBop,
AEKTPOJIUTBI, HEINEKTPOJIUTBI, BJIEKTPOJUTHYECKAs JUCCOLMAIMsS, pPEAKIUU
MOHHOTO oOOMeHa, KaTramu3aTtop, XUMHUYECKOE€ paBHOBECHE, OOpaTUMbIE U
HeoOpaTHMbIE PEaKINH, OKHUCITUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU, OKUCITUTEND,
BOCCTaHOBUTEJb, OKHUCICHHE M BOCCTAaHOBIEHHUE, aJUIOTPOMUs, amMpOTEepHOCTS,
XMUMHYECKasi CBs3b (KOBaJCHTHAsl, WOHHAs, METaJUIMYecKas), KpHUCTalindecKas
peuéTKa, KOppo3usi METAIIJIOB, CILJIaBbl, CKOPOCTh XMMUYECKOH peaKIuu, MPeaeIbHO
nonyctuMas koHuentpamus [1/IK Bemectsa;



WJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUUYECKUX MOHATUM U IIPUMEHATH 3TH
IIOHATHS IIPU ONMCAHUU BELIECTB U UX IIPEBPALICHUN;

WCI0JIb30BaTh XUMUYECKYI) CHMBOJIHMKY U COCTaBIICHUS (OpPMYJ BEIIECTB U
YPAaBHEHUN XUMHUUYECKUX PEAKLIUI;

ONpPENENsATh BAJEHTHOCTh W CTENEHb OKHUCICHUS XUMHUYECKUX DJIEMEHTOB B
COEJIMHEHUSAX PA3JIMYHOIO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K ONpPENEIEHHOMY
KJIacCy COeAMHEHUH 1o (hopmysam, BUJI XUMHUYECKOU CBsI3H (KOBaJCHTHAs, MOHHAS,
METaJUTMYECKasi) B HEOPraHMYECKUX COCIMHEHHUSX, 3aps]l MOHA TIO0 XUMHUUYECKOU
dhopmyre, XxapakTep Cpelbl B BOJHBIX PACTBOPAaX HEOPTaHUYECKUX COCTUHEHUMN, THIT
KPUCTAJUTMYECKOUN pemETKH KOHKPETHOTO BEIIECTBA,

packpbiBaTh  cMbicit  Ilepmoamveckoro 3akona JI. WM. MenngeneeBa wu
JEMOHCTPUPOBATh €ro MOHUMAHME: OIMUCBHIBaTh M XapaKTEpU30BaTh TAOIUUHYIO
¢opmy Ilepumoanueckoil cUCTEMbl XHMHUYECKUX 3JEMEHTOB: pa3inuyarh MOHSATHS
«rnaBHas noArpynna (A-rpymnmna)» u «mnoboynas noarpynna (b-rpynma)y», mansie u
00JIbIIIME TIEPUO/IbI, COOTHOCUTH 0003HAYEHUS, KOTOPhIE UMEIOTCS B IEPUOAUYECKOM
TabnuIEe, C YHUCIOBBIMH XapaKTEPUCTHKAMH CTPOEHHUS AaTOMOB XMMHUYECKHUX
AJIEMEHTOB (COCTAaB U 3apsi sApa, o01Iee YUCIIO IEKTPOHOB U pacipeiesieHre UX 110
AJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIHME 3aKOHOMEPHOCTH B M3MEHEHUH CBOWMCTB
3JIEMEHTOB U UX COCMHEHUH B Mpejenaax MajblX NEPUOJOB U TJIaBHBIX MOATPYII C
YYETOM CTPOEHHUS UX aTOMOB;

KIacCcu(GUIMPOBATh ~ XMMHYECKHE  OJEMEHTBI, HEOPraHHMYECKHUEe  BEIECTBa,
XUMUYECKHE peaKIiu (II0 YHCIY U COCTaBy yJacTBYIOIIMX B PEAKIIUH BEIIECTB, IO
TeroBoMy 3G dekTy, M0 H3MEHEHHIO CTENeHEeH OKHCICHUS XHUMHUYECKHX
AJIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATh) OOLIME U crenuduyecKue XUMHUYECKHe CBONCTBA
MIPOCTHIX U CIOXHBIX BELIECTB, MOATBEPK/1as ONUCAHUE IPUMEPAMU MOJIEKYISPHBIX
Y MOHHBIX YPaBHEHUIN COOTBETCTBYIOUIUX XUMHUECKUX PEaKLUii;

COCTABJIAATb YPABHCHHA SHCKTPOHHTHHGCKOﬁ Jucconnuanum KHUCIOT, meﬂoqeﬁ u
COJ'I@fI, IIOJIHBIC U COKpaH_IéHHBIe YpaBHCHUA peaKHHfI HMOHHOI'O O6MCHa, YpaBHCHUA
peaKHHfI, MNOATBCPIKAAOMIUX  CYHICCTBOBAHHNC T€HETUYECKON  CBSI3HU MCKAY
BCHICCTBAMM PA3JIMYHBIX KJIACCOB;

PACKpBIBATh CYHIHOCTH OKHCIIHUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ oCpeaACTBOM
COCTABJICHH: 2JICKTPOHHOT'O OanaHca 3TUX peaKHI/Iﬁ;

MPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOCHUS, BOBMOKHOCTU
NPOTCKAHUA XUMHUYCCKUX HpeBpaH_IeHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX,

BBIYUCIISIT OTHOCHUTCIBHYIO MOJICKYIEIDHYIO W MOJIIPHYHO MACChl BCIHICCTB,
MacCCOBYIO JOJIIO XUMHWYECKOT'O 3JICMECHTA 110 Q)opMyne COCANHCHUA, MACCOBYIO JOJIHO
BCIICCTBA B paCTBOPEC, ITPOBOJUTH paC‘léTH 10 YpaBHCHHIO XHMHUYECKOH pCaKuunu;



coOmoaaTh TpaBWIa TMOJIb30BAHUS XMMHUYECKOM TOCYIOH H J1aOOpaTOPHBIM
o0opynoBaHUEM, a TAaKXKe MpaBHia OOpaIlEeHHs C BEIECTBAMH B COOTBETCTBHU C
HHCTPYKIUSAMH IO BbIIIOJHCHUIO na60paT0pHHx XUMHUYCCKHUX OIIBITOB IIO
MIOJIYUYEHUIO U COOMpaHMIO ra3000pa3HbIX BEIIECTB (aMMHaKa U YTJIEKUCIIOTO0 rasa);

IIPOBOJUTH PEAKIMH, IOATBEP)KJAOIINE KAadeCTBEHHBIM COCTaB pa3iIM4YHBIX
BEILECTB: PacHO3HaBaTh ONBITHBIM IYTEM XJIOPHUA-, OpOMH-, HOAWUI-, KapOOHAaT-,
¢docdar-, cummkar-, cynbdar-, THAPOKCUA-WOHBI, KATHOHHl aMMOHHS M HOHBI
M3Y4YEHHBIX METaJUIOB, INPHUCYTCTBYIOIIME B BOJHBIX PAaCTBOpPAaX HEOPraHUYECKHUX
BEILIECTB;

MPUMEHATh OCHOBHBIE OINEPALIMH MBICITUTEIBHON IEATEIbHOCTA — aHAJIN3 U CUHTE3,
cpaBHEHHE, 0000IIeHrne, CUCTEeMAaTH3alluI0, BBISIBICHUE MPUYUHHO-CIIEACTBEHHBIX
CBSI3€M — I M3YYEHHUsI CBOMCTB BEIIECTB M XMMHUYECKUX PEAKIUN, €CTECTBEHHO-
HaydHbIE€ METOJbl TIO3HAHWS — HaOMIJIeHne, W3MEpeHHue, MOJIEIHUPOBAHNE,
9KCIEPUMEHT (peaabHbIA U MBICJICHHBIN).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
N/l | IporpamMmsl Beero Kourpoakneie | IlpakTuyeckue | ogpazoparennhbie
paboThI paboThI pecypebl
Paszgea 1. IlepBoHavasibHble XUMHYECKHE MIOHSATUSA
X — o

1.1 ecifciiomiiﬁia; 1(1) ;sf;zecmﬁ 5) 2 Bubmorexa LIOK

) p https://m.edsoo.ru/7f41837c

JESITEILHOCTH YEJI0BEKA
bu6moreka [IOK

. 15 1
1.2 Bemectsa 1 XMMHCCKIE peaKiin https://m.edsoo.ru/7f41837c

Hroro 1o pasueny 20

Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
21 Bosayx. Kucnopon. [Tousarue 06 6 bubnuoreka [JOK

' OKCHIIaX https://m.edsoo.ru/7f41837c
29 Boaopoa.Ilonstue o kucnorax u 8 1 bu6mmoreka [IOK

' COJIAX https://m.edso00.ru/7f41837¢c
23 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [JOK

' OCHOBAHMAX https://m.edsoo.ru/7f41837¢c
524 OCHOBHBIE KJIACChI HEOPTAaHUYECKUX 11 1 1 bu6mmoreka [JOK

' COCIMHEHUN https://m.edsoo.ru/7f41837c

Uroro no pasaeny 30



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Paznean 3. Ilepuoanyeckuii 3akon u Ilepuoguyeckasi cucrema xummudeckux 3j1eMeHToB /. . MengeneeBa. Ctpoenne

aToMOB. XMMHYecKasa CBsi3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIE pPe€aknuu

[Tepuonnueckuii 3aKOH U
31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
' XUMHUYECKUX emeHToB /. U. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue atoma
39 Xumudeckas cBsizb. OKUCIUTEIHLHO- g 1 bu6mmoreka [IOK
' BOCCTaHOBUTEJIbHBIE PEAKITUN https://m.edsoo.ru/7f41837c
bu6moreka [IOK
Hroro no pasnery 15 https://m.edsoo0.ru/7f41837c
PezepBHoe Bpemst 3 bubunorexa LIOK
p p https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 63 4
[TPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aeioB u (uudposbie)
n/m | TeM NPOrpaMMbl Beero Kontposibupie | IpakTuieckne | ogpasopareabHble
padoThI padoTsbI pecypcesl
Paspnen 1. BemecTBo 1 XUMHYeECKHE peaKIIUH
IT 0
1y | empeme e | 1 oo 10K
' pasit https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca
12 OcCHOBHBIE 3aKOHOMEPHOCTH 4 bubnuoreka [JOK
) XUMHUYECKUX PEeaKIHil https://m.edsoo.ru/7f41a636
DnekTpo ecka
1.3 nicjgfmgﬁ;;mX;Mfmecme 8 1 1 bubnorexa LIOK
' ) https://m.edso0.ru/7f41a636
peakiuu B pacTBOpax
Hroro 1o pasueny 17
Pa3znen 2. HemeTa/JILI M UX COeANHEHHUS
OO1as XxapakTepucTuKa Bu6morexa LIOK
2.1 XUMUYECKUX IEMEHTOB 4 1 .
https://m.edsoo.ru/7f41a636
VIIA-rpynmnst. ["anorenst
OO01as XxapakTepucTuKa
29 XUMHYECKUX JIEMEHTOB 6 bubmuoreka [JOK
' VIA-rpynnei. Cepa u e€ https://m.edsoo.ru/7f41a636
COCTMHEHUS
23 OO1as XxapakTepucTuKa 7 1 bubmmoreka [JOK

XUMHYECKUX DJIeMEHTOB VA-

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



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

rpymnmsl. A3ot, pocdop u ux
COCIIMHEHUS

OOmast xapakTepuCcTUKa

24 XUMHUYCECKUX 3JICMCHTOB 8 bubmnoreka LIOK
' IVA-rpynnel. Yraepon u https://m.edsoo.ru/7f41a636
KPEMHHU ¥ UX COCTMHEHUS
Hroro 1o pasueny 25
Paznen 3. MeTa/iibl U MX COeIMHEHMSI
. bu6mmoreka [IOK
4
3.1 Obmme cBOHCTBA METAIIOR https://m.edsoo.ru/7f41a636
39 Baxneiimme MmeTamisl 1 UX 16 bu6moreka [IOK
' COCTMHECHUS https://m.edsoo.ru/7f41a636
Hroro no paszuaeny 20
Pasznen 4. Xumus v OKpy:Kamomas cpeaa
41 BemecTBa u matepuansl B 3 bubnuoreka [JOK
' JKM3HHU 4eJI0BEKa https://m.edso00.ru/7f41a636
Hroro 1o paszueny 3
PesepBHOE BpeMs 3 bubnuorexa [JOK
https://m.edso00.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Tema vDoKa Mara uudposeie
n/n yP Beero Konrpoibueie | IlpakTuueckne | yyyyenns | obpazoBaTenbHbie
paboThI paboThI pecypebl
1 [Ipenmer xumuu. Poss xumun B 1 bu6moreka [IOK
JKA3HU 4yesioBeka. Tema u Beniectsa https://m.edsoo.ru/ff0d210c
2 Ilonarue o MeTogax MO3HAHUS B 1 bu6moreka [IOK
XUMHH https://m.edsoo.ru/ff0d227e
[IpaxTrueckas padora Ne 1
3 «[IpaBmiia paboTHI B 1abOpaTOpUU 1 1 bubnuoreka [IOK
pUEMBI 0OpaIeHUsI C https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYI0OBAHUEM))
4 YucTelie BemecTBa U CMECH. 1 bubnuorexa [JOK
CriocoOnl pasneneHus cMmecei https://m.edsoo.ru/ff0d26ca
IT 6ota Ne 2
;| Dot pabon s e | 1 B morea 10K
. https://m.edsoo.ru/ff0d28c8
OUYMCTKU MOBAPEHHOM COJIN)»
bubmuoreka [JOK
1
6 ATOMBI H MOJICKYIb! https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE AIEMEHThI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJIBI) XUMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie u ca0XKHBIE BEIECTBA 1 bubmorexa LIOK
P B https://m.edsoo.ru/ff0d2a6¢



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

bubnuoreka [IOK

9 ATOMHO-MOINCKYIAPHOE yHeHHe https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTaBa
10 BellecTB. Xumuueckas popmysa. bubnuotexa [JOK
BaneHTHOCTh aTOMOB XMMHUYECKUX https://m.edsoo.ru/ff0d2eae
AJIEMEHTOB
OTHOcHUTENbHAS aTOMHAs Macca.
11 OTHOCHUTENBHAS MOJICKYIISIpHAS bubmmorexa [JOK
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10J1s1 XHMHAYECKOTO bu6moreka [IOK
3JIEMEHTA B COEUHEHUH https://m.edsoo.ru/ff0d350c
13 Koaunuectso BemecrBa. MoJib. bu6moreka [IOK
MonspHas macca https://m.edsoo.ru/ff0d5230
14 dOu3nvecKrue U XUMUYECKHE bubnuorexa [JOK
SIBJICHUSI. XMUMHUYECKasl pEeaKust https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBUs NPOTEKaHUS bubnuoreka [IOK
XUMHUYECKUX PeaKInil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHS MaCChl BEIIECTB. bubnuorexa [JOK
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
BrruncieHust KoaudecTBa, MacChl
17 BeIlleCTBa 110 aBHeHI/IHM’ bubmiorexa [JOK
» yP . https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaAKITUi
Kn
accnibmcaum XUMHUYECKUX BuGmorexa LIOK
18 peakiuil (CoeTuHEHs, Pa3IoKECHHUSI,

3aMeleHus, oOMeHa)

https://m.edsoo.ru/ff0d3f34



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

M. B. JIoMOHOCOB — y4€HBbIN-

bu6mmoreka [IOK

19 JHIHIJIONICACT. O606H}eHHe " https://m.edsoo.ru/ff0d40c4
CHCTEMATH3aLMs 3HAHUI
20 KonTponasnas padora Nel no teme bubnuorexa [JOK
«BeniecTBa 1 XMMUYECKUE PEAKLIAID) https://m.edsoo.ru/ff0d4290
Bos — cMech ra3oB. CocTta
21 B032_'2[1 yxa KI/IZ[JIO I)or —BaneMgHi u Bubmorexa LIOK
yXa. pon https://m.edsoo.ru/ff0d448e
npocroe BeuecTBo. O30H
dusnyeckre U XUMHYECKHE
29 CBOMCTBA KUCJIOPOia (peaKIuu bubnuorexa [JOK
okucienus, ropeaue). [lousarue 06 https://m.edsoo.ru/ff0d4614
OKCHIax
Cr1oco0bI MOJIYYEHUS KUCIIOPOAa B
23 nabopaTopum zlqn OMLImnerHOHCTH bubmorexa LIOK
patop P ’ https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TennoBoii 3¢ HekT XuMuIecKou
24 peaKkuu, MOHSITHE O bubnuoreka [JOK
TEPMOXUMHUYECKOM YPaBHCHUHU, https://m.edsoo.ru/ff0d4790
9K30- U SHJIOTEPMHUUYCCKHUX PEAKITUIX
T e e .
s | Somm et srom e, B morea 10K
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAILICHUS
IIpaxktrueckas padora Ne 3 o teme
26 «Tlion eHHUE U 1;):061/1 aHue bubmiorexa HOK
yd P . https://m.edsoo.ru/ff0d4ae2
KHCTIOPO/1a, U3YYEHUE er0 CBOMCTBY»
27 Bonopon — snemeHT u npocToe bu6mmoreka [JOK

BemecTBo. HaxoxxaeHue B npupoac

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0

dusznueckue 1 XUMHUYECKUE

bu6mmoreka [IOK

28 CBOHCTBA BosI0pozia. lIpumenerne https://m.edsoo.ru/ff0d4ddo
BOJIOpOJA
29 [ToHsITHE O KUCIIOTAX U COJISX bubmmorexa [JOK
https://m.edsoo.ru/ff0d50d?2
30 Crioco0pl Mmosty4eHust BOAOPO/Ia B bubnuotexa [JOK
nabopaTropuu https://m.edsoo.ru/ff0d4dd0
IT o Ne 4
1 | oo e e o B orea 0K
¥ P o https://m.edsoo.ru/ff0d4f42
BOJIOPOJIa, U3yYEHUE €r0 CBOMCTBY
32 MousipHbiit 00BEM razoB. 3aKOH bubnuoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
B %
o | Bamenmn oty s Bumorea 10K
m i y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UIH 00BEMY
o | Dl oo o B 10K
yp "p 1 o https://m.edsoo.ru/ff0d5708
3aK0HAa 00BLEMHBIX OTHOIIIEHUI Ta30B
35 dusnueckre 1 XUMHUYIECKHE bu6mmoreka [IOK
CBOMCTBA BOJIbI https://m.edsoo.ru/ff0d587a
36 Cocras ocHoBanuii. [loastue 00 bu6mmoreka [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopuTes.
37 HacrimeHnnsie 1 HeHACHIILIEHHBIE bu6mmoreka [JOK

pacTtBopbl. MaccoBast 10J1s1 BELIECTBA
B pacTBOpe

https://m.edsoo.ru/ff0d5b40



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40

[Ipaktuyeckas padora Ne 5 o teme

38 «IIpuroroBneHue pacTBOpPOB € bubnuotexa [JOK
ONpeAeNIEHHON MacCOBOM 10JEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEWIECTBA»

39 KonTpomabnas pabora Ne2 no teme bubnuorexa [IOK
«Kucnopoa. Bonopoxa. Boxga» https://m.edsoo.ru/ff0d6342

40 Oxkcunpl: cocTaB, Kiaccudukaus, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosmydenune n XuMHUYECKHE CBOMCTBA

41 KI/ICJ‘I}::FHHX OCHOBHBIX U bubmorexa LJOK

’ https://m.edsoo.ru/ff0d664e
amM(OTEepHBIX OKCHJIOB

42 OcHOBaHUS: COCTaB, bubnuotexa [JOK
Kiaccudukaiys, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca

43 [Tosnydenune n XuMHU4YECKUE CBOMCTBA bubnuoreka [JOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: cocras, knaccudukanms, bubnuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2

45 [Tonydyenne u XuMHUYECKUE CBOMCTBA bubnuoreka [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2

16| cocotu nomyeun xinmecki Bu6morera LIOK

. yi ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTiueckas pabora Ne 6.
47 Pemenue skcriepuMeHTAIBHBIX bubnuorexa [IOK

3aaay 1o TCMcC «OCHOBHBIE KJIACChI
HCOPraHN4YCCKUX COCIMHEHUI

https://m.edsoo.ru/00ad9b7c
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['enernueckas cBsA3b MEXKIY

48 KJIAaCCaMH HEOPraHUIECKUX bubnmorexa LIOK
. https://m.edsoo.ru/00ad9a50
COCANHCHUHN
49 O06o00muieHne 1 cucTeMaTu3aIus bubmmoreka [IOK
3HAHUH https://m.edsoo.ru/00ad9ch2
KontpoabHasg padora Ne3 o teme
50 "OCHEBHH@ KJ'II:;CCBI bubumorexa LIOK
o https://m.edsoo.ru/00ad9ela
HeOpFaHI/I‘ICCKI/IX COCAMHCHUN
He BBIC ITIOIIBITKHU KJIACCUMPUKAITNN
51 xmﬁnqecm/lx SJIEMEHTOB I@IOHSEI/I@ 0 bubumorexa LIOK
| https://m.edsoo.ru/00ad9ffa
rpynnax CXOOHBIX DJICMCHTOB
[Tepuonnueckuii 3aKOH U
59 [Tepuonnueckas cucrema bubnuoreka [IOK
XUMHUYeCcKuX daeMeHToB 1. Y. https://m.edsoo.ru/00ada52c
Meupeneena
53 Ileproasl, TPyIIIBI, TOATPYIIILI bubmiorexa LIOK
PHOJEL, TPYIIIBL, HOATPYI https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. CocTaB aTOMHBIX bubnuoreka [JOK
saep. M3oTonbl https://m.edso0.ru/00ada342
CTpoeHHne dIEKTPOHHEBIX 000JI0UEK
p p . bubmuoreka [JOK
55 aToMOB 3J1IeMeHTOB [leproanueckoit ]
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MeHaeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 DJIEMEHTA 110 €T0 MOJI0KEHUIO B bu6mmoreka [JOK

ITepnoanueckoii cucreme /1. WM.
MeHnpeneeBa

https://m.edsoo.ru/00ada824
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3nauenue Ilepuoanueckoro 3akoHa

57 JUISL Pa3BUTHS HAYKU U IIPAKTUKH. [I. bubnuorexa [IOK
N. MenneneeB — yd4€HbIl, egaror https://m.edsoo.ru/00ada96e
Y TpaXJIaHUH
58 DNEeKTPOOTPULIATEILHOCTH ATOMOB bubnuotexa [JOK
XUMHUYECKHX JIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnas xumMu4deckast CBsI3b bubmorexa [JOK
https://m.edsoo.ru/00adac34
60 KoBaneHntHas nonsipHas Xumu4deckas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentnas HenossipHas bubnuoreka [JOK
XUMHYECKas CBA3b https://m.edsoo.ru/00adaab9
bubmmoreka [IOK
62 Creners okuceHHs https://m.edsoo.ru/00adae28
63 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC bubnuorexa [JOK
peakuuu https://m.edso0.ru/00adb076
64 OKuCIUTEIN U BOCCTAHOBHUTEIIH Enbmorexa TOK
https://m.edsoo.ru/00adb076
o | Monmpomaar poos 1 o e o LOK
P ’ https://m.edsoo.ru/00adb486
CBSI3b)»
66 PezepBHblit ypok. O0oO1IeHNE U bubnuorexa [IOK
cucTeMaTH3alys 3SHaAaHUH https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O0oOmIeHNE U bubnuoreka [IOK

CHCTeMaTHu3alus 3HaHuH

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



https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

68 PezepBHblit ypok. O0o0ICHNE U 1 bubmuorexa [IOK
cucTeMaTu3anys 3HaHui https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63

[TPOTPAMME



https://m.edsoo.ru/ff0d61c6

9 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Tema vDoKa Mara nugposbie
n/n yP Beero Konrpoubueie | IlpakTuueckne | yyyyenns | opasoBaTenbHbie
paboThI paboThI pecypcesl
[lepnoanueckuil 3aK0H.

1 [lepuoauueckas cucrema 1 bubnuoreka [JOK
XUMHUYECKUX AnemeHToB /l. U. https://m.edsoo.ru/00adb59e
MenpneneeBa
3aKOHOMEPHOCTHU B U3MEHEHUU

2 CBOJCTB XEIMI/I'—ICCKI/IX 2JIEMEHTOB 1 bubmmorexa LIOK

i https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [IOK
HEOPraHUYECKHUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bunel XuMH4yeCcKoil CBS3U U THUIIEI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas padota Nel o teme

5 «IToBTOpEHUE U yriyONeHne 3HaHUI 1 1
OCHOBHBIX Pa3/esioB Kypca 8
KJ1acca

6 Knaccudukanus XuMU4ecKux 1 bubnuoreka [JOK
peakuii Mo pa3IMYHbIM PU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

v P 1 bubnuoreka [JOK
peakiuu. [loHATHE O TOMOTEHHBIX U

TeTCPOTCHHBIX PCAKIIUAX

https://m.edsoo.ru/00adbe9a
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TloHaTHE O XUMHUYECKOM
paBHOBecHU. DAKTOPBI, BIUSIOLINE

8 Ha CKOPOCTH XUMHUYECKON pPEaKIINU bubmorexa LIOK
p p https://m.edsoo.ru/00adc28c
U IIOJIOKEHNE XUMHUYECKOT'0
paBHOBECHs
9 OKHUCIUTETLHO-BOCCTAaHOBUTEIIHHBIC bu6moreka [IOK
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPOIUTHIECKON
10 I[I/IC(I;)OIII/IaHI/II/IpCI/IJII)HI)IG 1 ciabbie bubmorexa LJOK
: https://m.edsoo.ru/00adcd68
AIEKTPOJIATHI
11 MoHHbIE YypaBHEHUS PEAKIIUN bubmorexa LIOK
yp peaki https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHMH B CBETE MPEACTABICHHI bu6mmoreka [IOK
00 2JIEKTPOJIMTUYECKON https://m.edsoo.ru/00add5d8
IIUCCOLIMAINN
XHUMHUYECKHE CBOKMCTBA COJIEN B
13 CBETE IPEACTaBICHHI 00 bubmorexa LIOK
pel N https://m.edsoo.ru/00add8b?2
ANEKTPOJUTUYECKON JUCCOIHAIIIHT
14 [Tousarue o ruaponse couen bubunorexa LIOK
p https://m.edsoo.ru/00add9d4
15 O0001IeHrEe U cUCTEMATU3 AU bu6mmoreka [JOK
3HAHUU https://m.edsoo.ru/00addd12
IIpaktiueckas padora Ne 1.
P p bubmuoreka [JOK
16 «Pemenne 3kcriepuMeHTaIbHBIX

3aaaq»

https://m.edsoo.ru/00addbfa
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KonTtponsHas padota Ne2 mo reme

17 «DIEKTPOIUTHYECKAS JUCCOIIMALH bubmoreka LIOK
p ’ https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKIIUU B PACTBOPAX»
OO0111as1 XapakTepUCTUKA FAJIOTEHOB.
18 anhlalnqecfne CBI())ﬁCTBa Ha IpUMepe bubmorexa LIOK
p p https://m.edsoo.ru/00addfe2
xJiopa
Xnoposogopona. ConsHas KUCIIOTA,
19 ngﬁqecfng cﬂoﬁcma [IOJIyYEHUE bubumorexa LIOK
i yi ’ https://m.edsoo.ru/00adel104
MIPUMCHCHHE
ITpakTiueckast padora Ne 2 o Teme
20 «IPIOJ'I €HUE conmHoﬁ KUCJIOTBI bubumorexa LIOK
YHCHHC . ’ https://m.edsoo.ru/00ade348
W3yYeHHE € CBOWCTBY
Brruncaenus mo ypaBHEHHUSIM
21 XUMHAYECKUX eazﬁmﬁ €CJIH OJIUH U3 bubmiorexa LIOK
P i a https://m.edso0.ru/00ade488
peareHTOB JaH B H30BITKE
29 OO6mrast XxapaKTepUCTHKA SJIEMEHTOB bubnuoreka [IOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AJTOTpOTIHBIE MOTU(UKAITUU CEPBHI.
Haxoxnenue cepbl U €€ coeTMHEHUN bu6mmoreka [IOK
23 . )
B MpUpoie. XMMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cepol
CepoBo10poI, CTPOECHHUE,
24 (bnznqefmfei XI/IE/II/I‘IGCKI/IG Eubmorexa TOK
. https://m.edsoo.ru/00ade802
CBOMCTBa
Oxcunpl cepnl. CepHas KHCIIOTAa,
8 P P bubmuoreka [JOK
25 ¢bu3nyeckrue 1 XUMHUYECKHUE

CBOI’ICTB&, MMPUMCHCHUC

https://m.edsoo.ru/00adea28
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XUMHUYECKUE PEAKLIUH, JICKAILKE B
OCHOBE IIPOMBIILIIEHHOTO CII0co0a

26 ITOJTY4EHUS] CEPHOU KUCIIOTHI. bubnuorexa [JOK
XHAMHMYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaroILEel Cpeibl COCTUHEHUSIMU
cepbl

27 Brruncinenne MmaccoBou 10IH bu6moteka [IOK
BBIXOJIa TPOJAYKTA PEAKIINHU https://m.edsoo.ru/00adec8a
OO6mast xapakTepUCTHKA PJIEMEHTOB
VA-rpymmsl. A3o0T,

- Py Bu6anotexa [IOK
PAaclpOCTPAHCHUE B IIPHPOZE, https://m.edsoo.ru/00adeea6
¢buznyeckue 1 XuMu4ecKue o '

CBOMCTBA
AMMuak, ero pusudeckue u
29 XUMHUYECKHNE CBOMCTBA, MOJTyYeHNE bubmorexa LIOK
’ https://m.edsoo.ru/00adf004
Y IPUMEHEHUE D
[TpakTrueckas padota Ne 3 o Teme
P P bu6moreka [IOK

30 «[Tomyuenne aMMuaKa, U3y4eHHE https://m. eds0o.ru/00adf180
€ro CBOMCTBY» T '

31 A3oTHas KucioTa, eé Gpusndeckue u bubnuoreka [JOK
XUMHUUYECKUE CBOMCTBA https://m.edso0.ru/00adf306
Hcrnonp30BaHre HUTPATOB U COJICH
aMMOHHUS B KQY€CTBE MUHEPAIbHBIX

. p bubmuoreka [JOK

32 ynoopenuii. Xumuueckoe

3aIpsA3HCHUC OKPY)KaI-OH_Ieﬁ CpCabl
COCAMHCHUAMU a30Ta

https://m.edsoo.ru/00adf518
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dochop. Okcun dpocdopa (V) u

bu6mmoreka [IOK

33 (bocdopas KHCIIoT4, (pusurcciue https://m.edsoo.ru/00adf68a
XUMHUYECKUE CBOWMCTBA, MOTYyYCHUE
Hcnonb3oBanue pocdaTos B
34 KaueCcTBE MUHEPAIbHBIX YI0OpEHUH. bubnuotexa [JOK
3arpsi3HEeHHEe TPUPOTHON CPEIbI https://m.edsoo.ru/00adfc20
dbocdaramu
h%
s | mompon pepocanane e 10K
PHpOZIE, - https://m.edsoo.ru/00adfd9c
XUMUYECKHE CBOMCTBA
Oxkcunpl yriaeposaa, ux pusndeckue
36 | Dronormecke nposev: Bu6morerca LIOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUJIOM yIJIepo/ia
(V)
37 VYroapHas KucioTa u €€ cou bubmrorexa IJOK
https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padota Ne 4 o Teme
38 "[lostydeHue yriieKuciaoro rasa. bubnuoreka [JOK
KauecTBenHas peaknusa Ha https://m.edsoo.ru/00ae027e
KapOoHaT-uOH"
I1 0
30 | oprasmcck nemecreax kax o Bu6moexa LIOK
p » https://m.edsoo.ru/00ae054e
COEIMHEHUSX yIiiepoia
40 Kpemnuuii u ero coennHeHus bubmiorexa HOK
https://m.edsoo.ru/00ae080a
a1 IIpakTuyeckas padora Ne 5. bubnuorexa [IOK

Pemenne SKCIICPUMCHTAJIbHBIX

https://m.edso0.ru/00ae0bf2
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3a71a4 110 TeMe «Bakuenue
HEMETAJILI U UX COSIUHEHU

KonTpomasnas pabora Ne3 no teme

42 «BaxHeln1e HeMeTauIbl U UX bubmorexa LIOK
https://m.edso0.ru/00ae0el8
COEIMHEHU S
OO01as XxapakTepucTUKa
XUMHYECKUX DJIEMEHTOB —
MeTaJIJI0OB. MeTainueckas CBsi3b U bu6moreka [IOK
43
MEeTaJUIMYECKasi KpUCTAIUIMUECKAast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckre CBOMCTBa
METaJIJIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.
44 DNEKTPOXUMHUUECKAN DS bubmmorexa LOK
P N Pl https://m.edso0.ru/00ae1156
HanpsHKEHU METaIoB
OO6mme cnocoObI MOTyICHUS
meTaw1oB. CruiaBel. BerunciieHus mo
45 aBHEHUSIM XMMHUYECKUX PEAKIINNA bubunorexa LIOK
M peaKiiui, https://m.edso0.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJICPIKUT
MpUMECH
46 [ToHsATHE O KOPPO3UK METAILIOB bubunorexa LIOK
pp https://m.edso0.ru/00ae1278
bubmuoreka [JOK
at [Henounpie MeTab https://m.edsoo.ru/00ael4b2
48 Okcuapl ¥ TUAPOKCUIBI HATPUSA U bubnuoreka [JOK
KaJIusg https://m.edsoo.ru/00ael4b2
49 [IlenoyHO3eMETbHBIE METAILIIBI — bubmuoreka [JOK

KaJbIIUNA U MarHui

https://m.edsoo.ru/00ael15e8
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bubnuoreka [IOK

50 BaxcHeHIIe Coe/MHEHM KaTbIHs https://m.edsoo.ru/00ae15e8
51 O06001IeHNe U CUCTEMATH3AIIHS
3HaHUH
52 JKEcTKOCTh BOJBI U CIIOCOOBI €& bubmmoreka [{OK
YCTpaHEHHUS https://m.edsoo.ru/00ae1886
[Ipa eckas pabora Ne 6 110 Teme
53 "}Ilzélgﬁgmz 1:102251 I/ITMCTOI[I;I e'e'T . bubmmoreka [IOK
; https://m.edsoo.ru/00aelae8
YCTpaHEHHS
. bu6moreka [IOK
54 AmomnHuiA https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe cBOHCTBA OKCHIA U bubnuoreka [IOK
TUPOKCHIA https://m.edsoo.ru/00aelc64
bu6moreka [IOK
56 Keneso https://m.edso0.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COTTU bubnuoreka [JOK
xenesa (I1) u xxenesa (III) https://m.edsoo.ru/00ae35e6
58 O06001IeHNE B CHCTEMAaTH3aLIHS
3HaHUHU
[IpakTiueckas paborta Ne 7.
59 Pemenue skcnepuMeHTanbHbIX bubnuoreka [JOK
3a7a4 1mo teme «BaxkHelimnue https://m.edso0.ru/00ae3de8
METaJIJIbl U UX COCAUHCHUSD)
Brruucnenus nmo ypaBHeHUSIM
60 XUMUYECKUX PEAKIUH, €CIIU OJIUH U3 bu6mmoreka [JOK

pCarcHTOB 1aH B M30BITKE WIIH
COACPKUT IIPUMCCH. Brrunciaenus

https://m.edso0.ru/00ael750
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MaccOBOM JIOJIM BBIXOJIa IPOAYKTa
peakuuu

O0001IeHUE U CUCTEMATU3ALIUS

61 . 1
3HAHHUU
KonTponsnas pabora Ne4 o teme
62 «BakHeiIme MeTauIbl ¥ UX 1
COCTMHECHUS
63 BemecrBa u matepuainsl B 1 bubnuorexa [JOK
MOBCEAHEBHOM KM3HU YEIIOBEKA https://m.edso0.ru/00ae3f50
64 XHWMHYECKOE 3arpsA3HEHUE 1 bubnuoreka [JOK
OKpYXaroILEeH cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pemreHnn 1 bubnuoreka [JOK
AKOJIOTUYECKUX TIPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBubrit ypok. O6001eHNE 1 1 bubnuoreka [JOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PesepBubIit ypok. O6001eHNE 1 1 bubnuorexa [JOK
cUCTEeMaTu3alus 3HAaHUH https://m.edsoo.ru/00adb33c
68 PesepBubIit ypok. O6001eHNE 1 1 bubnuorexa [JOK
cUCTeMaTu3alus 3HaHUH https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 63
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YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

» Xumusi: 8-# kimacc: 0a30BbI yPOBEHB: YUCOHUK; 5-¢ M3AaHue, epepaboTanHoe, 8 Kiacc/
Ia6puensa O.C., Ocrpoymos U.I'., Cnagkos C.A. AkuroHepHoe 001ecTBo «M31aTenbCTBO
«IIpocsemenne»

* Xumus, 9 kinace/ Pymsuruc I'.E., ®enpaman @.I°. AkunoHepHOE 00IIECTBO
«M3narenscTBO «lIpocBemenue»

I'apa H.H. Xumus 8-9 xnaccel. 3agaunuk ¢ "nmomomHukoM". Xumus. Ypoku B 8 Kiacce.

2021

METOIUYECKUE MATEPUAJIbI IJIS1 YUUTEJIA

1. H.H.I'apa Xumusi. Paboune nporpammel. [Ipenmernas nunus yue6nukos [.E.Pyn3utuca,
@.I".®enpamana. 8-9 xaccel: yueb. mocoobue st oomeodpazosar. opranuzanuit/H.H. I'apa.
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OueHo4yHbIe MaTEepUAJIbI 10 YYeOHOMY npeaMeTy “Xumusa” 1Js odyuawmuxcs 8-9
KJ1acca.

8 kiacce
KonTpoabHas padora Nel nmo Teme «BeniecTBa 1 XuMHYECKHE PeaKINM»
XapakTepucTUKA CTPYKTYPbI H COAePKAHUS KOHTPOJIbHOI PadoThI

Kaxxnpiii BapuaHT KOHTPOJIBHON pabOThI COAEPX UT 4 3aAaHUs, OTIMYAIOMIMXCS IO
YPOBHIO CJIOKHOCTH.

3anmanue 1 Ha KnaccudUKalKio BEMIECTB MO MPUHIMITY MPOCTOE WIIH CIOKHOE.

3amaHue 2 Ha COCTaBJICHWE HAa3BaHUN BELECTB MO (hopmyle U cocTaBiIeHHE POPMYIIbI
BEIIECTBA 110 HA3BaHUIO

3aganue 3 Ha pacyeT MOJIEKYJISIPHOM MaccChl BEIIECTBA
3aganue 4 pacuyeTHas 3aja4ya 0 YpaBHEHUIO XUMUYECKON peakiuu
3agaHue S5 pacueTHas 3aja4ya Ha BHIYMCICHUE MAaCCOBOM JIOJIM 3JIEMEHTA B BEIIECTBE

3amanue 6 Ha cocraBieHHE (OPMYN BELIECTB C YYETOM BaJEHTHOCTH XUMHYECKHX
3JIEMEHTOB

3agaHue 7 Ha ONpeJeICHUE TUTIA PEaKLIHi

3az[aHHe 8 pacdyCTHasA 3aJla4da Ha BBIBOJ (bOpMYJ'IBI BCIICCTBA I1I0 MAaCCOBBIM O0JIsSIM
DJICMCHTOB B B€IICCTBEC

Kputepun oueHuBaHusi KOHTPOJIbHOMH padoThI

3amanus 1-5 ounenuBatorcs B 2 6asuia (1 6amt npucBanBaeTcs B C1y4ae OJTHOM OLITHOKH )
3amanue 6 - 4 6amia

3anmanue 7 - 2 6amna (1 Gann mpucBanBaeTcs B CiIy4ae OJHON OIITHOKH )

3amanue 8 - 3 6amia

MakcuMalbHOe KOJu4ecTBo 0amioB - 19

IlepeBoxa 6a/1J10B B OTMETKY 110 NATHOAIBHOM HIKAJIE

19-18 Gam1oB - OTMETKA 5



18-11 - ormeTrka 4
10-9- ormeTKa 3
9 u MmeHee - oTMeTKa 2

Hepeqeﬂb 3JIEMEHTOB COACPKaHUs, IPOBEPSACMBIX HA KOHTpOJ’IbHOﬁ paﬁoTe

Kona 9J1eMeHTBI COACPKaHUS, IIPOBEPHAEMBIC 3aJaHUAMU KOHTpOJ’leOﬁ paGOTbI

1.1 | Knaccudukaius BemecTs 1Mo CoAepKaHUuI0 aTOMOB Pa3HOTO BUJA

1.2 | CocraBnenue Hopmys HEOPraHUIECKUX BEIIECTB

1.3 Pacuet MaccoBoil 10K DJIEMEHTA B BEIICCTBE

1.4 | PacueT MONEKyISIpHOM MacChl BEIIECTBA

15 BanentHocTs

1.6 THIbl XUMUYECKUX pPEaKIHil

1.7 | BeiBoa popMyIibl BEIIECTBA IO MACCOBOM JIOJIH 3JIEMEHTA B BEIIIECTBE

Konrtpoabnas padora Ne 1

«Bapuant 1»

3aganme Nel. Jlanwr BemectBa: K, F2, Ca(OH)2, Cu, C, MgO, NaSOs . Beibepure
U3 MPEAIOKEHHBIX BEIIECTB:

A) TIpoCTHIE BEIECTBA

b) cnoxnble BemecTBa

3apanue Ne2. 3anummTe MPOU3HOIICHHE Ha3BaHWK (Gopmya u HopMysbl IO Ha3BAHHUIO
BemiectB: AlCl3, Cu(OH)2, LiF, FeO, maruuii-sc, 113-0-1Ba, apreHTyMm-(prop, CHINIHYyM-0-
1Ba

3apanune Ne3. Paccuuraiite mosiekysipHyro Maccy BemiectB: AI(OH)s, CaSO4

3amanme Ned. Paccunraiite MaccoByr0 JIOJIO BCEX 3JEMEHTOB B BEIIECTBAX:
CUC|2, K2S04

3aganue NeS. Onpenenure BaJI€HTHOCTh SJIEMEHTOB B COSTUHEHUSIX:
CaHa, 1,05, MnO-, N20O, BaO

3aganue Ne 6. CocraBbTe XUMHUYECKUE (POPMYIIBI COSAMHEHUIA:
a) ruHK 1 6pomM (I)
0) xene3o (I1I) u kucaopon
B) kpemuuii (IV) u Bogopon
r) cepa (VI) u kucnopon
3aganue Ne 7. Onpenenure TUII PEAKLIUU U ypaBHSNUTE:

Fe(OH)3 = Fe203 + H20
N2 + H2 = NH3
CaCl; + AgNO3 = AgClI + Ca(NO3)2




3aganue Ne 8. OnpeneuTh XUMHYECKYI0 (opMyJly cOeIMHEHHs, UMEKIIEro
cocraB: HaTpuii — 27,06%, azor — 16,47% u xkuciaopox — 57,47%

KonTpoabHnas pabora Ne 1
«Bapuanr 2»

3aganme Nel. Jlanwr BemectBa: Al, Hz, CaCly, Cul, CO2 Mg, K>SOs. Bribepure us
MPEII0KEHHBIX BEIICCTB:
A) npocTble BellecTBa
b) cnoxnble BemecTBa
3aganue Ne2. 3anumnTe NpOU3HOILIEHUE HAa3BaHUU (OpMyT U QOPMYINbI 110 Ha3BAaHHUIO
BemecTB: Al(OH)3 Ch(OH)2, NaBr, Fe,Os, marawii-o-am aBask/Isl, I3-1Ba-0-TSATh, HATPHIA-
¢drTop, 113-0-11Ba
3aganue Ne3. Paccuuraiite Monekysipayto maccy BemecTB: Fe(OH)2, Na>SO4
3ananue Ned. PaccumnrailitTe MaccoByr JIOJIO BCEX OJEMEHTOB B BEHIECTBAX:
CaCly, K2SO3
3apanue NeS. Onpenennure BaICHTHOCTD 3JIEMEHTOB B COCIMHEHUSAX:
H20, 1,03, Mn,07, N2Os, CaO
3apanune Ne 6. CoctaBbTe XUMHUYECKHE (DOPMYITBI COCTUHEHHI:
a) cepa (II) u Bogopon
0) aIIOMUHUHN U KUCTIOPOT
B) kpemuuii (IV) u kuciopon
r) cepa (VI) u kuciopon
3apanue Ne 7. Onpenenure TN peakUU U ypaBHSIUTE:
Fe + Cl, = FeCls
NHsz + HCIl = NH4Cl
NaBr + Clo= NaCl + Br»
3ananue Ne 8. OnpenesiuTb XMMHYECKYI0 (DOPMYJIy COeIMHEHHUsI, UMEIOLIEro
coctraB: HATpuii — 21%, cepa — 29% u kucaopog — 50%

KonTpoabHnasi padora Ne2 no reme «Kucsaopoa. Bonopoa. Boga»
XapakTepucTHKA CTPYKTYPbI H CO/IeP:KAHUS KOHTPOJIbHOI padoThl
PaboTta cocrout u3 6 3amaHuii pa3IMYHOTO YPOBHS CIIOKHOCTH:
3ananue 1 - Ha OTAMYME XUMUYECKOTO 3JIEMEHTA OT MPOCTOTO BEIIECTBA
3amanue 2 - Ha ompe/eNieHne KUCIOThI U OKcHa 1o hopmyre
3anaHue 3 - Ha COCTaBJIEHHUE PEAKLUU MOJTYYEHHUsS] BOJOPOAA U KMCIOPO1a

3ananue 4 - Ha cocTaBiieHUE HOPMYIT OKCHI0B



3azsaHue 5- Ha COCTaBJICHUE YPAaBHEHUIN peaKkLMi
3amanue 6 - paccueTHas 3a7aua Ha MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
Kputepuu onieHuBaHus KOHTPOJILHOM PadoThI
3amanue 1 - 1 6amn

3amanus 2-4 - 2 0anna

3amanue 5 - 3 6amna

3amanue 6 - 3 6amna

MakcuManbHOE KOJU4ecTBO 0amioB - 13

IlepeBoxa 6a/1/10B B 0TMETKY 110 NATHOAILHOI LIKAJIE
13 - 12 GamioB - oTMETKA 5

12- 8 6ammoB - oTMeTKa 4

7-6 0OamioB - OTMETKA 3

5 ¥ HUKE - OTMETKa 2

IlepeyeHb 3J1IeMEHTOB CO/IEPKAHNS, IPOBEPSIEMbIX HA KOHTPOJILHOM padoTe

Kon DJIeMeHTBbI COJepKaHus, POBepsieMble 3aJaHUSIMUA KOHTPOJIbHOI padoThbl
1.1 |IIpocroe BemeCTBO U XUMHUUYECKHI JIEMEHT

1.2 | OcHOBHBIE KJIACChl HECOPraHUYECKUX BEILIECTB

1.3 CriocoOpl MoTy4eHus BOJAOPOAa U KHCIOPOIa

1.5 XUMHUYECKUE CBOMCTBA BOJIOPO/Ia U KUCIOPOIa

1.6 |IloHATHE O KHCIOTaX

1.7 | Ilouarue 006 okcumax

1.8 | Pacder MaccoBOIi J10JIM BEIIECTBa B pacTBOPE

KonTpoabHasi padoTa mo remMe “kucjopoj, BOAOPoOI, Boga”

Bapmuanr 1.

1. Beibepure yTBepk/IeHUs, B KOTOPBIX TOBOPUTCS O KHCIOPOJIE KAK O XUMHUECKOM
JIIEMEHTE.

a) Kucioposa BXoauT B cOCTaB OKCUIOB.

6) IlnotHOCTH KHCIOpOAA paBHa 1,43 r/m.




B) B Bo3znyxe conepxutcs 21% xucnopona.
r) BoaHble opranusmel JbIIaT pacCTBOPEHHBIM B BOJIE KMCIOPOJIOM.
1) BaneHTHOCTB KHMCII0pO/1a paBHA JBYM.

2. N3 mpusenéunoro nepeunss KNO3 , C1207, HCI, AgCI, Hg3(PO4)2, CuS0O4, Na2S0O4,
HNO3, NO, MgCl2, Na20, Fe(NO3)3, MgCOz, Al(NO3)3, MgBr2, H2S

A) BpinmuuInTe GOPMYIBI OKCUAOB U HA30BUTE UX
b) Bemuiute GopMysbl KUCIOT U HA30BUTE UX
3. Hanumure peakuuro paznoxenus KMnO4 u H202 (crioco0 moJtydeHust KUCIOpoaa).

4. Hanumute ¢GopMysbl OKCHJIOB: OKCUJ HATPHS, OKCHUJL altoMuHus, okcua cepsl (IV), okenp
azorta (I)

5. Honumure peakuuu u ypaBusite: a) H2 +02=?0)H2+CI12=78B) S+ 02 =?
6. OnpenenuTe MaccoByro 1010 cosr, eciau B 320r 20 % pactBopa npumuiau 30 r BOIbI
KonTposbHasi padora mo reme “kucjiopoa, BOAOPOI, Boga”
Bapuanr 2.

1. Beibepure yTBepKIeHUS, B KOTOPBIX TOBOPUTCS O KH-CJIOPOJIE KaK O MPOCTOM BEIIIECTBE.
a) Kucinopos BXoquT B cocTaB OKCHJIOB.

0) B mounexyne oxcuna yriepoaa (IV) aga atoma kucioposa.

B) Bce JkuBBIe OpraHu3MBbI JBIIIAT KUCIOPOIOM.

r) BajeHTHOCTB KHCIIOpOIa paBHA IBYM.

1) 3enEHble paCTeHUs M IIMAaHOOAKTEPHH B TIporiecce (POTOCHHTE3A BBIICISIOT KUCIOPO/I.

2. U3 npuseaéunoro nepeunst CuS04, FeSO4, NO2, Ag2S04, SO3, H2SiO3, NaOH,
Fe2(S04)3, FeO, KNO3, MgO, Fe203, CuCO3, CuO, H2CO3, Ca(NO3)2, Ag2s, AICI3, HI,
H20

A) BeimuIuTe GOPMYIBI OKCUAOB U HA30BUTE UX
b) Bemmumute popMysbl KUCIOT U HA30BUTE MX

3. Hanumure peakiuio MEXIy a) LHHKOM H XJIOPOBOJOPOIHOW KHCJIOTOH, 0) LHUHKOM U
CepHOM KUCIOTON (Croco0 MoTydyeHHs BOAOPOA).

4. Hanmmute GopMyInbl OKCHIOB: OKCUJ Kamibllus, okcua yraeponaa (II), okeua nutus, okcupg
azota (II)

5. domummure peakuuu u ypaBusiTe: a) C+02=?0) H2+Br2=?8)Ca+ 02="?

6. OnpenienuTe MacCoBYIO JI0JIIO COJIH, eciu B 15% pactBop maccoii 165 r no6asuts 30 r comu.



Kountpoabnas padora Ne3 no teme ""OCHOBHbBIE KJIACChl HEOPTAHNYECKUX COeTMHEeHUiT"

XapakTepucTHKA CTPYKTYPbI M CO/IeP:KaHUs KOHTPOJIbHOI padoThl

PaGoTa cocTOUT U3 OAHOTO 3aJaHUs, BKJIIOYAIONIEr0 HaNMCaHue GOpMyIIbl 3a1laHHOTO

BCIICCTBA MW HaIIMCAaHUC peaKuHﬁ IMOJIY4CHUS STOro BEIICCTBA, a TAKKC OIMCAHUC CTro

XUMHUUYECKUX CBOMCTB, TOCPEACTBOM COCTABJIEHUSI YPABHEHUIN PEAKIIUU.

Kpurtepnu onieHuBaHus KOHTPOJIBLHOH PadoThI
1 Gann mpucBaMBaeTcs 3a HaMcaHue POPMYIIbI BellecTBa
2 Ganna - 3a HAMMCaHUs JBYX YPaBHEHUHN pPEaKkIuii MOJTy4eHHs BEIEeCTBA

4 Oamnma 3a KaXJ0€ ypaBHEHHE pEaKIUHu, OIUCHIBAIONIEE XWMUYECKHE CBOMCTBA

3aJaHHOI'O BEIICCTBA

MaxkcuMalbHO€E KOJIUYECTBO 0ajIIoB - 7 0allIoB
IlepeBoa 02/1J10B B 0TMETKY IO NATHOAJIBHOM 1IKaJIe
7 6anoB - OTMETKA 5

6-5 GaioB - oT™METKA 4

4 Ganna - oTMeTKa 3

3 1 MeHee - OTMETKa 2

IlepeyeHb 3J1IeMEHTOB CO/IEPKAHNS, IPOBEPSIEMbIX HA KOHTPOJILHOM padoTe

Kon DJIeMeHTBI COJepPKaHUS, IPOBepsieMble 3aJaHUSIMH KOHTPOJIbHOI padoThbl
1.1 | CocraBnenue (GpopmyIibl BEIIECTB [0 Ha3BAHUIO

1.2 | Knaccudukaius HEOPraHU4eCKuX BEIEeCTB

1.3 | CocoObl mosy4eHust OCHOBHBIX KJIACCOB HEOPTaHHMUECKUX BEILIECTB

1.4 | XuMuyeckue cBOWCTBAa OCHOBHBIX KIaCCOB HEOPraHUYECKUX BEIIECTB

1.5 | Knaccudukamus okCua0B

1.6 | Knaccudukarus ruipoKCHI0B

1.7 | Knaccudukanus Kuciot

1.8 | Knaccuduxanus coneit

1.9 THIBI XUMHUYECKUX PEAKLIUI




Bapuant 1.

CocraBbTe hopmyny okcuaa cepsl (IV). Ykaxute kakoi 3T0 OKCHJI 10 Kiaccuuxanmm
(OCHOBHBII, aM(OTEPHBINA, KUCIOTHBINA I HecoJieoOpasyromuii). Hanummre ypaBHeHne
peaxkiuu NoJy4eHust OKcuia A) U3 MPOCThIX BEUIECTB CEPhl U Kucaopoaa b) npu pasnoxxenun
cynb(duTa KanbIus.

W3 mpennoxxHOro nepevyHs BEIIeCTB, BEIOEpETE BEUIECTBA, C KOTOPhIMU OKcu cephl (1V)
BCTYIAET B XMMUYECKHE PEAKIINH, HATMIINTE ypaBHEeHUs 3TuX peakuunii: NaOH, H2SOs4,
CuO, SO3z, NaCl, N20s, Ca(OH)2, H20, Hcl, Fe(NO3)3, CuSO4

Bapuanr 2.

CocraBbTe hopmyiy okcuaa yrieposa (IV). Ykaxkure kakoi 3T0 OKCHUJT TIO KJIacCU(pUKAITTU
(ocHOBHBIN, aM(pOTEPHBIN, KUCIOTHBIN WK HecoJieoOpa3yromuii). Hanumure ypaBHeHue
peaxkiuu NoJy4eHust okcuia A) U3 MPOCThIX BEIIECTB yriepoaa u kuciaopoja b) npu
pasnoXKeHUU KapOoHaTa KaJIbIIHSI.

W3 nipeiiioskHOTO TIepeyHsl BEIIECTB, BRIOEPETE BEIIECTBA, C KOTOPBIMU OKCHJIA YIiIepoa
(IV) Bctynaet B XMMHUYECKUE PEAKIIUH, HAMUINNTE YpaBHeHUs 3TuX peakimii: NaOH, H2SOs4,
CuO, S0O3, NaCl, N20s, Ca(OH)2, H20, Hcl, Fe(NO3)3, CuSO4

KonTpoabHasi padora Ne4 “CtpoeHue aToMa M XUMUYeCKasi CBS3b”
XapakTepuCcTHKA CTPYKTYPbI H COAEPKAHUS KOHTPOJIbHOMH padoThl
Pabota cocrout u3 10 3aganuii pa3HOTo YPOBHS CIOKHOCTH:

3amanus 1- 6 ¢ BbIOOpOM oOTBeTa B BUAE LHUQPHI, COOTBETCTBYIOLIEH HOMEPY
MIPaBUJIBHOTO OTBETA

3azanug 7-8 Ha coOTHECEHUE
3ananue 9 - Ha pacyeT MOJIEKYISIPHOM Macchl ¢ ucnosb3oBanueM [ICXD

3a,Z[aHI/Ie 10 - muceEMeHHOE 3a/IaHHUEC Ha COCTABJICHUC CXCMbI CTPOCHHUA aTOMA.

Kpurtepun oneHuBaHNs KOHTPOJBLHOMH padoThI
3aganus 1-6 - ouenuBarorca B 1 0aiun
3aganus 7-8 - 2 Oaiia

3aganue 9 - 1 Gaun



Baganue 10 - 3 Oamna

MakcuManbHOE KOJU4ecTBO 0aioB - 14 0amioB
IlepeBoa 6a/1710B B 0TMETKY 110 NATHOAIbHOM LIKAJIE
14-13 OamnoB - oTMETKA 5

13-9 - ot™meTKa 4

8-7 - otmeTka 3

6 1 MeHee - OTMETKa 2

Hepeqem, JIEMEHTOB COACPKaAaHUA, IPOBEPACMBIX HA KOHTpOJ’IbHOﬁ paﬁoTe

Kon DJIeMEHTBI CO/IePKAHUS, IIPOBepsieMble 3aJaHUAMM KOHTPOJILHOI padoThI

1.1 | CrpoeHue aToMa U 3JIEKTPOHHAS KOH(MUTYpaLus

1.2 | 3akonomepnoctu [ICXD

1.3 TTousttie 00 M30TOMIAX

1.4 | Pacyer OTHOCUTENBHON MOJIEKYJIIPHON MacChl

Bapuant I Yactp A.
Al. DnemeHT TpeTbero nepuoja riapHoi noarpynisl I rpynmsr [IICXD - 310:

1) Amomunuii 2) 6epusutuii 3) maruuii  4) 6op

A2. O603HaYCHHE U30TOIIA, B SJIPE KOTOPOTO COAECPKHUTCS 8 MPOTOHOB U 10 HEUTPOHOB
16 18
1y 50 3 g0

) o 4 RO

A3. ATOM XUMHUYECKOTO 3JIEMEHTAa, JIEKTPOHHAs 000JI0UKa KOTOPOTO COAEPKUT 17
AJIEKTPOHOB:

1) xucnopon 2) cepa 3) xmop 4) dprop
A4. J]IBa 3MeKTPOHHBIX CIOS (PJHEPTETUUECKUX YPOBHS) UMEET aTOM:
1) azora 2)wmaruus 3) kanus 4) remaus

AS. ITapa XUMHUYECKHUX DJIEMEHTOB, MIMEIOIIMX HAa BHELUTHEM 3JIEKTPOHHOM YPOBHE 11O 5
JJIEKTPOHOB:




1) P,C 2)C,Si 3)Si,Ca 4N, P

A6. BepHbl 11 cneayroiye BbICKa3bIBaHUS?

A. B nepuoae MeTammmyeckue CBOMCTBA aTOMOB MIEMEHTOB C YBEIMYEHUEM IOPSIKOBOTO
HOMEpA yCUJIMBAIOTCS.

b. B nepuoie metajuinyeckue CBOMCTBA aTOMOB 3JIEMEHTOB C YBEJIMYEHUEM ITOPSIAKOBOTO
HOMepa 0cllabeBaroT.

1) BepHO ToJIEKO A 2) BepHBI 00a CyXKAcHHS 3) BepHO ToJIbKO b 4) o0a cyx1eHus He
BEPHBI

Yacts B.

Bl. VYcraHoBuTe COOTBETCTBHE MEXAY YACTHLEH W paCHpPENEICHUEM 3JEKTPOHOB IIO
OHEPTCTUYCCKHUM YPOBHAM!

A) Ca 1) 2e, 8e, 8e, 2¢
B) AP* 2) 2e,8e, 2e

C) N* 3) 2e, 5e

D) N 4) 2e, 8e, 3e

5) 2e, 8e, 18e, 4e

6) 2e, 8e

B2. CoequHeHuaMu ¢ HOHHOM CBA3BLIO ABJISIOTCH:
1) NHz 2) CO. 3)BaCl; 4) Allz 5) ZnS 6) O2
B3. OtHOcuTenbHast MoJIeKyngpHas Macca xiopuaa 6apus pasHa BaCl

Yacte C

C1. JlaiiTe XapakTepuCTHKY diieMeHTa ¢ Z = +11. 3amummre cxemy cTpoeHust ero noHa Na*.
Bapuant II Yacts A.

Al. DnemeHT BTOporo nepuoja raasHor noarpynmnst I rpynmner IICXD - ato:

1) Jlurtuii 2) 6op 3) kanpumii 4) Maruui



A2. O603HaUYeHNE M30TOIIA, B APE KOTOPOTO COACPKUTCS 26 MPOTOHOB U 30 HEUTPOHOB
e a6
1) 55 Fe 3) 5 Fe

Y 0 Bar
A3. ATOM XMMHUYECKOTO 3JIEMEHTA, 3JIEKTPOHHAsL 000JI0YKa KOTOPOTO COEPKUT 14
3JIEKTPOHOB:
1) a3or 2) kpemHuit 3) Kanuii 4) IMHK
A4. TpH 31€KTPOHHBIX CJIOS (SHEPTreTHUYECKUX YPOBHS) UMEET aToM:
1) Bopa?2) kanmeims  3) propa 4) cepsl

AS. ITapa XUMHYECKHUX AIIEMEHTOB, UMEIOIIMX HA BHEIITHEM 3JIEKTPOHHOM YPOBHE 110 3
JNEKTPOHA:

1) Mg, Al 2)0,S 3)N,S 4)B, Al

A6. BepHbl 11 clieiytolye BbICKa3bIBaHUS ?

A. B riaBHOM noArpynie HeMeTauIMYeCKUe CBOMCTBA aTOMOB AJIEMEHTOB C YBEJIMUCHUEM
MOPSIIKOBOTO HOMEpA YCHIINBAIOTCS.

b. B rnaBHoO# moarpyIne HEMETAIIIMYECKUE CBOMCTBA AaTOMOB JIEMEHTOB C YBEJIMYCHUEM
MOPSIIKOBOTO HOMEpa 0CI1a0eBaloT.

1) BepHO TOJIBKO A 2) BepHBI 00a cykaeHus 3) BepHO ToJibko b 4) o0a cyxneHus He
BEPHBI

Yacts B.

B1. VYcranoBuTe COOTBETCTBUE MCXKIY t'IaCTI/II_IeI‘/JI n PacCIIpCACIICHUECM JJICKTPOHOB IIO
OQHCPIrCTUYCCKHUM YPOBHAM!

A) Mg 1) 2e, 8e, 7e
B) K 2) 2e,8e, 2e
C) Na* 3) 2e,7e

D) CI 4) 2e, 8e, 8e




5) 2e, 8e

6) 2e, 8e, 8e,1e

B2. CoennueHnssMu ¢ KOBAJICHTHOMU MOJISIPHOM CBS3BIO SBJISIFOTCS:
1) NHsz 2) CO. 3)BaCl, 4) H.S 5) O, 6) ZnS
B3. OtHOcuTeNnbHAS MOJIEKYIIsIpHAs Macca OKcHua amoMuans paBHa Al,O3

Yactp C

C1. JaiiTe XapaKTepHCTHKY dIeMeHTa ¢ Z = +16. 3amummmTe cXeMy CTPOEHHS ero HoHa S,

9 kJjaacc

KontpoubsHnas padora Nel no teme «IloBropenue u yriyodseHue 3HAaHUI OCHOBHBIX
pasaeoB Kypca 8 kiacca»

XapakTepucTuKa CTPYKTYPHI U COACPIKAHUS KOHTPOJIBHON PabOThI

PaboTta coctout u3 6 3amaHnii OTKPHITOTO TUIIA PA3TMYHOTO YPOBHSI CIIOKHOCTH:
3ananue 1 - Ha COCTaBIIEHHE CXEMBI CTPOEHUSI AaTOMOB

3amanue 2 - pacyeT KOJIM4ecTBa 3JIEMEHTAPHBIX YaCTHUI, BXOSIIUX B COCTaB aTOMa

3amanus 3-4 ¢ BbIOOPOM OTBeTa B BUE HUGPHI , OTpaKaIOIINEe HOMEpa MPaBUIHLHOTO
OTBeTa

3aI[aHI/Ie 5 Ha cocTaBJICHUE MOCJICA0OBATCIIBHOCTU XUMHUYCCKUX 3JIEMCHTOB C YUCTOM
HU3MCHCHUA XapPaKTCPUCTHUK

3ananus 6 3a1aHUE Ha COOTBETCTBHUE

Kputepun oueHuBaHusi KOHTPOJIbHOMH padoThI
3amanue 1 - 2 Oamna

3ananue 2 - 1 6amn

3ananus 3-4 - 1 6amn

3anmanue 5 - 2 Gana

3aganue 6 - 5 0ayUIOB



MaxkcuMapHO€E KOJINYECTBO 0amioB - 12 6amnoB
IlepeBoa 6a/1710B B 0TMETKY N0 NATHOAILHO# HIKaJIe
12 -11 GannoB - oTMETKA 5

11-8 OamnoB - otMeTKa 4

7-6 6aIoB - OTMETKA 3

5 1 MeHee - OTMETKa 2

Hepeqem, IJIEMEHTOB COACPKaAaHUA, IPOBEPACMBIX HA KOHTpOJ’IbHOﬁ paﬁoTe

Kona 9J1eMeHTBI COACPKaHUS, IIPOBEPHAEMDBIC 3aJaHUAMU KOHTpOJ’lLHOﬁ paﬁoTbl

1.1 | CrpoeHue aToMa U 3JIEKTPOHHAS KOH(MUTYpaLust

1.2 | 3akonomepnHoctu [ICXD

1.3 TTousttie 00 M30TOMIAX

1.4 | Pacdyer OTHOCUTENBHOW MOJIEKYJIIPHON MaCcChl

15 THIBl XUMHUYECKUX CBA3EH

1.6 | Knaccudukausi OCHOBHBIX KJIACCOB HEOPTraHUYECKUX BEILIECTB

KonTpoasnas padora Nel «IloBropenne 8 kiaccay
Bapuanr 1.

3aganue 1. HapucyiiTe cxeMy cTpoeHuUs aToma Jyisl JIEeMEHTa ¢ 3apsaoM siapa +12

3amanue 2. OnpeaenuTe Yucio MPOTOHOB, JIEKTPOHOB U HEUTPOHOB IS CIEAYIOIINX

samementoB: 13H 613C 1737Cl 92235U

3amanue 3. DaeMeHT ¢ HanboJiee SIPKO BRIPKCHHBIMUA HEMETAITHUYECKUME CBOMCTBAMU:
1) Kpemnwuii. 2) Maruui. 3) Cepa. 4) @ocdop.

3aﬂaHI/Ie 4. BemiecTBamMu TOJIBLKO ¢ KOBaJICHTHLIMU IIOJIAPHBIMU CBA3SAMMU ABJIAIOTCA
COOTBCTCTBCHHO:

1) ximopu Maruus 1 cepa 3) HoJOBOJOPO U CYJIb(U HATPHS
2) xyop u Opomua Kanbius 4) Bojia M CEPOBOIOPO/I.

3amanue 5. A) pacnoyioxkuTh 31eMeHThl: F, B, N B mopske yBelIn4eHus: BOCCTAHOBUTEIbHBIX
cBoiicTB. b) pacnonoxuts anemenTsl: Rb, Li, K B nmopsijike yMeHbIIeHNUs OCHOBHBIX CBOMCTB.

3amanue 6. Jlan psa Bemects: Al(OH)s, CrOs, K20, CO, CO,, CaCOs, H2SiO3, N2Os , NaOH,
FeO, BeO, AlOs, HCI, H,S . Beimucars OTAEIBHO a) OCHOBHBIE OKCHBI, 0) KHCIOTHBIE
OKCUJBI, B) aM(OTepHbIE OKCHIbI, T) IIeNo4Yd, JA) aM(OoTepHble THAPOKHUCIBI, €)
OECKHCIOPOHBIE KUCIOTBI, %K) KHCIOPOJICOAePKAIIUE KUCIOTHI, 3) COJIH.




KonTtpoabnas padora Nel «IloBropenne 8 kiacca»
Bapmuanr 2.

3amanue 1. Hapucyiite cxemy cTpoeHuUs aToma JJis 3JIeMeHTa C 3apsaoMm spa +17

3ananue 2. Omnpenenute 4MCIO MPOTOHOB, AJIEKTPOHOB W HEUTPOHOB JIs CIEIYIOLIUX
3IIEMEHTOB:

12H 1735Cl 92238U 612C

3ananue 3. DneMeHT ¢ Haubosee SpKO BhIPAKEHHBIMH METANIMYECKUMHU CBOWCTBAMU:
1) Kpemnuii. 2) Maruuii. 3) Cepa. 4) ®ocdop.

3ananue 4. BemecTBamu ¢ KOBaJICHTHOW MOJISIPHON M KOBAJIGHTHOM HEMOJIAPHOM CBSA3BIO
SIBJISIFOTCSI COOTBETCTBEHHO:

1) fomoBo1OPO T ¥ BOA0pO 3) OpOM M aMMHAaK
2) XJI0pOoBOAOPO U Kalbliuid 4) 6emsiil pocdop u cepoBoOpOI.

3amanue 5. A) pacmosoKUTh dJeMeHThI: Br, As, Se B mopsiike yBeTu4eHUsT OKUCITUTEIbHBIX
cBorictB. b) pacnonoxuts anmementsl: I, Cl, F B mopsinike ymMeHbIICHUS! KUCITOTHBIX CBOMCTB.

Bamanue 6. [lan psaa Bemects: LIOH CrOz, Na2O, NaCl, CO,, CaSiOs, NO, H2SO4, Fe(OH)3,
P.0Os, Ca0, ZnO, Al,O3, HBr, H2S . Beimucars 0T/AEIBHO a) OCHOBHBIE OKCHIBI, 0) KHCIOTHBIE
OKCUJIbI, B) aMm(OTEepHbIE OKCHIbI, T) IIeJoud, a) amMEpOTEpPHbIC THUIPOKUCIBI, €)
OECKUCIIOPOIHBIE KHCIIOTHI, 3K) KUCIOPOICOACPIKAIINE KACIOTHI, 3) COJIH.

KonTpoabHasi padora Ne2 no reme «JIeKTPOJIUTHYECKAS IUCCONNANUA. XUMHYECKHe
peakuuu B pacTBOpPax»

XapakTepucTHKA CTPYKTYPHI U CO/Iep:KaHUsI KOHTPOJIbHOI padoThl

PaGoTa cocTout u3 4 3aiaHuii pa3IMIHOTO YPOBHSI CIIOKHOCTH

3ananue | - Ha COCTaBJICHUE YPABHEHHI JUCCOIUAIIH

3ananue 2 - Ha KJIaCCU(DUKAIIMIO BEIIECTB IO CIIOCOOHOCTH MPOBOAUTH SJICKTPUUECTBO
3anaHue 3 - Ha COCTABJICHUE YPABHEHHS PEaKIIUA

3amanue 4 - Ha COCTaBIEHUE ypPaBHEHUS PEaKLHUU 0 COKPAIIEHHOMY HOHHOMY
YPaBHEHUIO



Kputepuu onieHuBaHus KOHTPOJILHOM PadoThI
3aganue 1 - 4 6aia

3amanue 2 - 2 6amia

3amanue 3- 3 Oama

3amanue 4- 2 Oanna

MaxkcuMabpHO€ KOJIU4IeCcTBO 0amioB - 11
IlepeBoxa 6a/1/10B B 0TMETKY 110 NATHOAVILHOI LIKAJIE
11-10 GannoB - oTMETKA 5

10-8 - otmeTKa 4

7-6 oT™MeTKa 3

5 m MeHee - OTMeTKa 2

IlepeyeHb 3JIeMEHTOB COJAEPKAHNS, IPOBEPSEMBIX HA KOHTPOJILHOM padoTte

Kon DJIeMeHTBbI COJepKaHUs, IPOBepsieMble 3aJaHUSIMUA KOHTPOJIbHOI padoThl

1.1 Teopust 37EKTPOTUTHYECKON AUCCOIUALINHT

1.2 Peaxkiinu nonsoro ooMeHa

1.3 | BemiecTBa: 31€KTPOJIUTHI U HEAJIEKTPOIUTHI

KonTposbHasi padoTa mo reme: «JIeKTPOJIUTHYECKAS JUcconuanus. Peakuuu MOHHOToO
ooMeHa»

Bapuanr 1.

Hanwumure ypaBHEHHUS JIEKTPOTMTUYECKOM TUCCOIMAIIMU: a) HUTPAaTa HUKENsl, 0) CepHOM
KHCTIOTHI, B) Cyib(aTa allOMUHUS, T') THAPOKCHAA Oapusl.

3auIImTe OTAEIBHO BEMECTBA IIEKTPOIUTEI U HedNeKTpotuThl: Cu(NO3)2, BaSO4, MNOy,
CaCOs, H3PO4, ciupr.

3anuimuTe ypaBHEHHs BO3MOXKHBIX PEaKIUi B MOJIEKYIIIPHOM , TIOJTHOM M COKPAIIEHHOM
HMOHHOM BH/JIE MEXJly pacTBOpaMu: a) HUTpaTa cepedpa u oprodocdara kanus, 0)
KapOoOHaTa Kalus ¥ HUTpaTa HaTpus, B) Cylb(]ara Meau ¥ THAPOKCUAA HATPHUS.

Jlaro cokpamiennoe nonuoe ypasuenue: H* + OH™ = H20 . Tpeanonoxure, KakoMmy
MOJIEKYJISIPHOMY YPaBHEHHUIO PEAKIIMU MOXKET COOTBETCTBOBATH IAHHOE COKpAIllEHHOE
MOHHOE ypaBHEHUE.




KonTposabHas padora no reme: «JIeKTPOJUTHYECKAS] AUccoUanusA. Peakunu HOHHOTO
ooMeHa»

Bapmuanr 2.

Hanumure ypaBHEHUS 3JIEKTPOJIUTUUECKON AUCCOLMAIIMM: a) TUIPOKCHIA KaJIbLUsL, 0)
xnopunaa meau (II), B) pocdoproit kucnoTel, T) HUTpaTa Oapusi.

3anummTe OTACIbHO BEIIECTBA AIEKTPOIUTHI U HeaneKTpoauThl: Si02, Ba(OH)2, HCI,
caxap, CuO, CuSOa.

3anummuTe ypaBHEHUS] BO3MOYKHBIX PEaKIUii B MOJIEKYISIPHOM, ITOJTHOM M COKPAIIEHHOM
MOHHOM BH/JIE MEXJy PaCTBOpaMHU: a) THUJIPOKCH/IA KaJIUs U COJITHOM KUCIIOTHI, 0) CONSIHON
KHUCJIOTHI U Ccylib(haTa HATpus, B) HUTpATa HATPHUSI U OPOMOBOJIOPOIHOM KUCIIOTHI.

Jlano coxpamenHoe nouHoe ypaHenue: AT + OH = Al(OH); . [Ipeamnonosxure, Kakomy
MOJICKYJIIPHOMY YPaBHEHUIO PEaKIIMU MOKET COOTBETCTBOBATH JAHHOE COKPAIIICHHOE
HOHHOE YpaBHEHHE.

KonTpoabHast padora Ne3 no reme «BakHeilme HeMeTaJIbI M UX COCAUHEHUS»
XapakTepuCcTHKA CTPYKTYPbI U COAEPKAHUS KOHTPOJIbHOI padoThl
Pa6ora cocTrouT u3 13 3agannii pa3jiu4HOr0 YPOBHS CJIOKHOCTH:

3ananus 1-10 - ¢ BEIOOpOM OTBeTa B BUE U(DPHI, OTpakaroIieil HoMep MPaBHUIBHOTO
oTBETa

3aganue 11 - Ha cooTHECEHUE

3ananue 12 - Ha OCyIIECTBICHUE IIETIOYKU MTPEBPAIICHIH HEOPTaHUYECKUX BEIICCTB
3aganue 13 - pacdeTHas 3a/1a4a 10 YpaBHEHUIO XUMHYECKOW pEaKIuu

Kputepun oueHuBaHusi KOHTPOJbHOH PadoThI

3amanus 1-10 - 1 6amn

3amanue 11 - 2 Oamna

3amanue 12 - 3 oamia

3amanue 13 - 3 6amta

MaxkcuManbpHO€e KOJINYECTBO 0ajioB - 18

IlepeBona 6a/1J10B B OTMETKY 110 NATHOAIBHOM HIKAJIE

18-17 GanoB - OTMETKA 5



16- 11 GamoB - otmMeTka 4
10-9 6annoB - oTMeTKA 3
8 u MeHee - ormeTKa 2

Hepeqeﬂb JIEMEHTOB COACPKaHUA, IPOBEPACMBIX HA KOHTpOJ’IbHOﬁ paﬁoTe

Kona 9J1eMeHTBI COACPKaHUS, IIPOBEPHAEMBIC 3aJaHUAMU KOHTpOJ’leOﬁ paGOTbI

1.1 | CrpoeHue aTOMOB HEMETAIIJIOB

1.2 CreneHp OKUCIIEHUS M BAJICHTHOCTh HEMETAJIOB

1.3 | Xumuueckue CBOMCTBA MPOCTHIX BEIIECTB HEMETAJIIIOB

1.4 | Pacyer no ypaBHEHUIO XUMUYECKON PEAKLIUH

1.5 | Okcumsl HeMeTawtoB. CriocoObl TOTYyIeHHs] 1 XUMHYECKHE CBONCTBA

1.5 IMuapokcuapr HemeTawtoB. CriocoOb! OTYYeHHsI 1 XMMHYECKHE CBOMCTBA

Bapmuanr 1.
Al. OO61iee ynCI0 AIEKTPOHOB YIIEPOia PaBHO:
1. 5 2.8 3. 6 4. 4

A2. Crenenun okucieHus atomoB azota B Hurpare ammoHus (NHsNO2) cooTBeTcTBEeHHO
paBHBI:

1. +3,-3 2. -3,+5 3. -1,+5 4.-3,+3
A3. KoBaneHtHas HemoJisipHasi CBSI3b IPUCYTCTBYET B MOJIEKYJIE:

1. NaCl 2. KxSOs 3.BaO 4.H:
A4. PeaxTuBOM Ha KapOOHAT-UOH SIBJISETCS:

1. H* 2.Ba?" 3.Na* 4. Al®*
Ab5. Bo3MorkHa peakiius MeKIy BeliecTBaMu (POPMYIbl KOTOPBIX:

1. NO2+S0O3 2.ZnO + AlbOs 3. NaOH + CO, 4. Hcl + NaBr
A6. Bo3moxHa peakiust Mex Iy BemecTBaMu (POPMyIIbl KOTOPBIX:

1. NaxSO4 + BaCl 2. H2SOs+ K2SO4 3. AgNOs + HF 4. MgCl, + HCI
A7. MaccoBas 10Ji1 a30Ta B HUTpaTe aMMOHHUSI paBHA

1. 344% 2. 35% 3. 34,2% 4. 34,8%
A8. Bpsny Si-S-Cl:

1. VYmensbinaercs 3apsan aApa aTOMOB 3JICMCHTOB




2. VBenu4uBaroTCsI HEMETAUIMUECKUE CBOMCTBA
3. VYMeHBIIAIOTCS BBICIINE CTEIICHU OKHUCIIEHUSI aTOMOB
4. Bo3pacTarT BOCCTAaHOBHTEILHBIC CBOMCTBA
A9. Oxcup cepsl (V1) pearupyer TOJIBKO C:
5 CO2, 2.HsPOs 3. CaO 4.0
A10. C Bojo# pearupyert TOJIbKO OKCHJI:
6. SiO2 2.S02 3.CO 4. N0

B1. CooTHecuTe pearupymolne BEIecTBa U MpOAyKThl UX B3aUMOICHCTBHUS:

PEATUPYIOIIUE BELIECTBA IPOJIYKTHI B3BAUMOJIEUCTBUS
A) KOH + SO; (130bITOK) 1.K;SOs + H0
Bb) KOH(u306b1TOK) + SO3 2. KCI + H2S03
B) K>SO3 + HCI 3. NaHSO;
4. KCI + H20 + SO,
5. NaHSO4

B2. OcyiiecTBUTh 1IENMOYKY NpeBpanieHuid. [y nmociaeaHero nepexoia COCTaBUTh MOJTHOE U
COKpAIlEHHOE HOHHOE YpaBHEHHE

S - SO,— K»S03 » KCI

C1. Haiimure maccy oOpa3oBaBIIIErocst 0caika MpH B3auMOJICHCTBUN N30BITKA XJIOPU/IA ITMHKA
¢ 283 r pactBopa hocPopHON KUCIOTHI ¢ MAcCOBOM Aoeit 37%.

Bapuanr 2
A1l. YUucno BajJeHTHBIX 3JIEKTPOHOB yIiepoaa paBHO:
1. 5 2.8 3. 6 4. 4

A2. Crenenu okucienusi atomoB azotra B Hurpare ammonus (NHsNO3) cooTBeTcTBeHHO
paBHBI:

1. 43,-3 2. -3,+5 3. -1,+5 4.-3,+3
A3. KoBaneHTHas NoJsipHast CBSA3b IPUCYTCTBYET B MOJIEKYIIE:
1. NaCl 2. K;SO; 3.BaO 4.H:
A4. PeakTuBOM Ha Cynb(aT-UOH SABISAETCS:
1. H* 2.Ba? 3.Na* 4. Al®*
A5. Bo3MorkHa peakius Mex 1y BellecTBaMu (GOpPMYIIbl KOTOPBIX:

1. Hcl+S0O3 2.Zn0O + Al(OH)s 3. NaOH + CuO 4. CO2 + H20



A6. Bo3MokHa peakiust MexX 1y BemecTBaMu (popMysIbl KOTOPBIX:
1. NaOH + BaCl, 2. Hcl+ KzSO4 3. AgNOs + HCI 4. ZnCl; + HCI
A7. Maccogas nonst pochopa B hocdare kambius paBHA
1. 40% 2. 58% 3. 20% 4. 83%
A8. Bpsany C-N-O:
YMeHbIaeTcs 3apsi siapa aToMOB dJIeMIIbHAs paboTa

VYBeaIuunBaTCca HEMETAIIMUECKHUE CBOMCTBA

w npoe

VYMeHbIIAIOTCS BLICIINE CTENICHU OKHUCIIEHUSI aTOMOB
4. Bo3pacTarT BOCCTAaHOBHTEILHBIC CBOMCTBA

A9. Oxcup azota (II) pearupyeT TOJBKO C:
1. CO; 2.H3POs 3. CaO 4.0,

A10. B Boje He pacTBOpsieTCS OKCUJL:
1. SiO; 2.S0; 3.CO. 4. P20s

b1. CooTHecute pearupyroniye BenecTsa U NpoyKThl UX B3aUMOJICHCTBUA:

PEATHPYIOIIME BEII[ECTBA T[IPOJTYKTHI B3BAUMOJIEMCTBUS
A) NaOH + CO; (u30bITOK) 1.Na,COs; + H0O

Bb) NaOH(u3651T0K) + CO2 2. CaCl, + H,CO;

B) CaCOs + HCI 3. NaHCOs3

4.CaCly + H,O + CO;
5. Na,CO, + H,O

B2. OcyiiecTBUTh 1IENMOYKY NpeBpanieHuid. JJig nmociaeaHero nepexojia COCTaBUTh MOJTHOE U
COKpAIlEHHOE HOHHOE YpaBHEHHE

P- PzOs - H3PO4 - Cas(PO4)2

Cl. Haiinute Mmaccy oOpa3oBaBIIerocs OcaJka IMPU B3aHMMOJCHCTBUM HU30BITKA XJIOpHUAA
Maraus ¢ 345 r pactBopa pochopHOit KUCIOTHI ¢ MaccoBoOi noeit 40%.

KontpoabHnas padora Ned4 no teme «BaxHelue MeTaslJibl M X COCAUHEHUS»

XapaKkTepucTHKA CTPYKTYPbI H COACPKAHUSA KOHTPOJBbHOH PadoThI

Paborta coctout u3 13 3amaHuii pazauMyHOrO YpOBHs cloKHOCTH: 3amanus 1-10 c
BBIOOPOM OTBETa B BHJIE LIU(PBI, OTpaXkarolieil HoMep MpaBUIbHOTO OTBETA



3amanue 11 Ha cooTHEeceHUE

3ananue 12 Ha cocTaBieHHE YpaBHEHUI peaKLuii
3ananue 13 pacuerHas 3a1a4a 110 ypaBHEHUIO XUMUYECKOUN peakuuit
Kputepuu onieHuBaHus KOHTPOJILHOM PadoThI
Bamanus 1-10 - 1 Oamn

3amanue 11 - 2 6amna

3amanue 12 - 4 6anna

3amanue 13 - 3 6amna

MakcumanbHoe KoJinuecTBo Oamios - 10

IlepeBoa 02/1J10B B 0TMETKY 10 NATHOAJIBHOM 1IKaJIe
10-9 6annoB - oT™METKA 5

8-7 - ormerka 4

6- 5 - oTmMeTKa 3

4 1 MeHee OTMETKa 2

IlepeyeHb 3J1IeMEHTOB CO/IEPKAHNS, IPOBEPsSIEMbIX HA KOHTPOJILHOM padoTe

Kon DJIeMeHTBbI COJepPKaHus, POBepsieMble 3aJaHUSIMUA KOHTPOJIbHOI padoThl
11 CrpoeHue aTOMOB METAJIJIOB

1.2 CremneHpb OKUCIIEHUS U BAJIEHTHOCTh METAJIOB

1.3 XUMHUYECKUE CBOMCTBA MPOCTHIX BEUIECTB METAIIIOB

1.4 Pacyer o ypaBHEHHIO XUMUYECKON PEaKIIUU

1.5 Oxcuapl MetaioB. CriocoObl TOTYYeHHSI U XUMHUYECKHUE CBOMCTBA

1.6 IMunpoxcuapl metamioB. CriocoObl MOTy4eHUs] 1 XUMUYECKHE CBOWCTBA

Bapmuanr 1.
Yacrs A.

IIpu BBINO/IHEHNH 32JaHUI BbIOEPHTE HOMEP OHOI0 NPAaBUJIBHOIO OTBETA.

1.Hanbonee cuiibHBIE BOCCTAHOBUTEIIBHBIE CBOMCTBA MpOABJIACT

a) K6) Mgs) Lir) Na




2.Psin, B KOTOPOM DJIEMEHTHI PACIIONIOKEHBI B MOPSIKE BO3PACTAHUS MX aTOMHOTO paauyca:
a) B—»Be—LiB) K—>Na—Li
6) Mg—Ca—Be r) Na—»Mg—Al

3.21eKTpoHHAs KOH(DHUTYpaIKs BHEIIHETO SIEKTPOHHOTO cliod. ...2s22p! cooTBeTcTBYeT
aToMy

a) amoMuHuA 0) Oopa B) CKaHAMS T') Kaus
4 PeaktrBoM Ha KaTnoH Al seisercs
a) CI'6) Na* B) OH r) COs*

5.Haunbonee akTUBHO ¢ BOJOW MPU KOMHATHOM Temreparype OyayT B3auMOJCHCTBOBATh 00a
MeTajjia U3 napbl

a) NauCu0) LinuNaB) KuMgr) CuuHg

6.C pacTBopaMu KHCJIOT OYyT B3aUMO/JIEHCTBOBATh 00a MeTasuia

a) Lin Ag6) Nau HgB) Ku Mgr) Cuu Hg

7. Ilpu B3auMOICCTBUY KeJie3a C BOJIOW TIPH HarpeBaHWU 00pa3yeTcst
a) COJIb ¥ BOJIa B) OKCHJT METaJlIa ¥ BOJIOPOJT

0) OCHOBaHUE U BOJIOPOJ I') peaKiisi He MPOTEKAeT

8. C BoJ10#i ¢ 0Opa3oBaHWEM OCHOBAHUS U BOJOpO/Ia OyIeT B3aUMOICHCTBOBATH
a) Ca6) CuB)Znr) Ag

9. AMdoTepHbIit OKCH 00pa3yeTcs MpY B3aUMOJICHCTBUN KUCIIOPOia U
a) HaTpusi 0) MEJM B) MarHusl T') IMHKa

10. Jlnst BBITECHEHUSI MEAU U3 PAacTBOPa €€ COJIM MOKHO HCII0JIb30BaTh

a) HaTpuii 0) cepeOpo B) KAIBIIHIMA T') JKeJIe30

Yacrs B.

B1.YcranoBuTe COOTBETCTBHE MEXAY IPABOM U JIEBOM YacCTSIMHU YpaBHEHUU
1) Cu+HNO3xoun.— A) FeCls+H21T
2) Fe+HCl— Bb) FeClo+H21
3) Fe+Cl— B) FeCl»
4) Cu+HNO3pass.— I') FeCls

J1) Cu(NO3)2 +NO1+H20

E) Cu(NOs)2 +NO21+H-0

B2. Hanummre YpaBHCHUA peaKHI/Iﬁ, COOTBCTCTBYIOIIUX IMPEBPALICHUAM, YKAXKUTC THUIIbI
peaKHI/Iﬁ " YCJIOBHUS UX MIPOTCKAHUA:



A) Fe — FeClz = Fe(OH)3 — Fe2Os — Fe2(SO4)3

B)Al— Al,03—AlCl3~Al(OH)3—~Alx(SO4)5—Al(NOs)s
l
NaAlO;

B3. Paccuunraiite Maccy okcuaa Marausi, KOTOpbId 00pa3yercs npu ookure kapooHara
maruus maccoit 200 1, cogepxariero 10 % npumecei.

Bapmuanr 2.
Yacts A.
IIpu BHINOJIHEHUH 3aJaHUI BbIOEPUTE HOMEP OHOI0 NNPABHJILHOI0 OTBETA.
1. Hanbonee cunbHble BOCCTAHOBUTEIbHBIE CBOMCTBA MPOSIBIISIET
a) K©6) AlB) Nar) Zn
2.Psn, B KOTOPOM BIIEMEHTBI PACTIONOKEHBI B IMTOPSIKE YMEHBIICHHS] ©X aTOMHOTO pajanyca:
a) Al-Mg—Na B) Li—»Na—K
06) Ca—Ba—Ber) Ca— Mg—Be

3.2neKTpoHHAs KOH(HUTIYpaIHs BHEITHETO 3IEKTPOHHOTO cIo4. ...3s23p! cooTBeTCTRYET
aToMy

a) amoMuHusA 0) Oopa B) CKaHAMS T) Kaaus
4.PeaxtrBoM Ha noH Ca®* sBjsieTcst HOH
a) CI'6) Na* B) OH r) CO3*

5. Haubosiee akTUBHO C BOIOM ITPY KOMHATHOM TeMIiepaType OyIyT B3aMMOIeiCTBOBaTh 00a
MeTajljia U3 mapbl

a) KuCuo6) NauKB)NauZnr)Cuu Hg

6.C pacTBOpaMu KHCIIOT OyIyT B3aUMOJICHCTBOBATH 00a MeTallIa

a) KuCu6) NauHgs) KuZnr) Cuu Hg

7. I1pu B3auMOJICHCTBUY IIMHKA C BOJIOH IPU HarpeBaHUK 00pa3yercs
a) COJIb M BOJIa B) OKCHJI METaJlJla ¥ BOJOPO,T

0) OCHOBaHHE U BOJIOPOJ T') peaKIusi He MPOTEeKaeT

8. C BoJ0ii ¢ 0Opa3zoBaHHEM OKCHAa METallla ¥ BOAOPOAa IPU HarpeBaHuu Oyer
B3aMMO/IEiCTBOBATh

a) Na6) FeB) Cur) Ag
9. AMdoTepHsbIii OKCH]T 00pa3zyeTcs IpU B3aUMOJICHCTBUN KUCIOPOIa U

a) HaTpus 0) aIFOMUHUS B) MarHus r) Oapus



10. 1151 BBITECHEHHS] MEM U3 PACTBOpA €€ COJIM MOXKHO HCIIOJIb30BaTh

a) KaJuii 0) TUTUI B) IIMHK I') HATPUH

Yacto B.

B1. YcranoBuTe cooTBETCTBHE MEXAY PABOM U JIEBOM YaCTsIMHU YpaBHEHUN

1) Cu +H2SO4paz6.— A) AI(OH)3+H21
2) Cu +H2SO4ko0HI.— b) He B3amMopeiicTBYeT
3)Al+H0- B) CuSO 4 + SO1 + H20
4)Al,03+HCl- I') AICIz+H20

) AICIz+H21

E) CuSO4 + H2ST + H20

B2. Harnmmre ypaBHEeHMs peakuii, COOTBETCTBYIOIINX IPEBPAILECHUAM, YKAKUTE THTIBI
peakyil U yCIOBUS UX MPOTEKAHUS:

Fe — FeCl, » Fe(OH),— FeO — FeSOs

Na—Na202 »Na>2O—=NaOH—-Na3POs;—~NaNOs,

B3. Beruucnure, kakoii 00bEM yriaekucioro rasa (H.y.) BeaeauTcs npu ooxure 500 r
KapOoHaTa MarHus ¢ MaccoBo nosei mpumeceit 8 %?
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