MHUHHUCTEPCTBO ITIPOCBEIIEHUS] POCCUNCKOM ®EIEPALIMA

Munncrepetso o6pasoBanus u Hayku Pecry6iukn bamkoprocran

AJIMHHHCTpAIHs MyHHIUITATEHOTO paioHa SlHaynbckuit paiion
Pecry6nmuku Bamkoprocran

MBOY COII c.ITporpecc

PACCMOTPEHO COI'JTACOBAHO
@ M £ 3aM.upekTop o VP 4

~ ’ /
I'apudpsnosa C.H. SImaesa I'.H. W
ITpoTokon Nel ITpoTokon Nel
ot "26" 082022 r. or "26" 08 2022 r.

PABOYAS ITPOTPAMMA

OCHOBHOTI'O OBLIIEI'O OBPA3OBAHUSA
(ID 4714982)
Y4e6Horo npeamera

«XHUMMUS

BA30BBIf YPOBEHD

(st 8-9 xaccoB 06pa3oBaTeNbHBIX OpPraHU3aHii)

ITPOI'PECC 2022

S

CocraBUTenb: YyYUTENIb XUMHH U OHONIOTHH: <7 Axusipoa ['.T'.
I'on pa3pabotku paboueii mporpammel -2022 |






MNOACHUTEJIbBHAS 3AITMCKA

Pabouast mporpamMma mo xumuu 11 o0y4aromuxcs 8-9 kiaccoB cocTaBieHa Ha OCHOBe TpeboBaHmMil K
pe3yabTaTaM OCBOCHHUSI OCHOBHOH 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOTO 00IIET0 00pa3oBaHus,
npezcTaBieHHbIX B DegepabHOM rOCyJapCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE OCHOBHOT'O OOIIIEro
o0pa3oBaHus, ¢ Y4ETOM paclpeiel€HHBIX 110 KIaccaM MPOBEPSIEMbIX TPEOOBaHMI K pe3yIbTaTaM OCBOCHUS
OCHOBHOHM 00pa30oBaTeIbHOI MPOrpaMMbl OCHOBHOTO 00IIETO 00pa30BaHuUs U 3JIEMEHTOB COJCPKAHMUSA,
MPEJICTABICHHBIX B Y HUBEPCATLHOM KOJU(UKATOPE IO XUMUH, a TakKe Ha ocHoBe [IpumepHOit mporpamMmbl
BOCTIMTAHUS 00YYAIOIINXCS MPU TOTyYEHUH OCHOBHOTO 0011eT0 00pa3oBanus U ¢ yuérom Konnenmmu
npernoiaBaHus yueOHOTOo mpeaMeTa « XUuMUs» B 00pa3oBaTelIbHBIX OpraHu3anusax Poccuiickoit
deneparum, peaan3yonX 0CHOBHBIE 001Ie00pa3oBareibHble porpammel (yTB. Pemrennem Kosternn
Mumnrnpocgerienus: Poccuu, nmporokosn ot 03.12.2019 N T1K-48H).

OBILIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA «XUMMUSD»

Bkiag yuebHoro npenmera « XUMuUs» B JOCTHXKEHUE LieJIell OCHOBHOTO 00111ero 00pa3oBaHus 00yCI0BICH
BO MHOT'OM 3HaY€HHEM XUMHUYECKOIH HayKH B MIO3HAHUM 3aKOHOB IPHPOJIbl, B PA3BUTUHU MPOU3BOJUTEIBHBIX
cuJ1 001IeCTBa U CO3JJaHUH HOBOM 0a3bl MaTepuabHON KYJIbTYpPHI.

XUMHUS Kak 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAYK paclpocTpaHuiia CBOE BIMSHUE Ha BCE 00JIaCTH
YeJI0BEYECKOr0 CYIIeCTBOBAHUS, 3a/jajla HOBOE BUJICHUE MHPA, CTajla HEOTHEMIIEMbIM KOMIIOHEHTOM
MHUPOBOI KYJIbTYphl, HEOOXOIUMBIM YCIOBHUEM >KU3HH OOIIECTBA: 3HAHUE XUMHUU CIIY>)KUT OCHOBOM 7St
dbopMUpOBaHUS MUPOBO33PEHUS YEIIOBEKA, €0 MPEACTABICHUI 0 MaTepUaIbHOM €MHCTBE MUPA; BAXKHYIO
pOJIb UrparoT GopMUpPyEMbIe XUMHUEH MPEACTaBICHUS O B3aUMOIIPEBPALIICHHUSIX YHEPTUH U 00 SBOJIIOINH
BEIIECTB B PUPOJIC; COBPEMEHHAS XUMUS HAIpaBJeHa Ha PeleHUE rI100abHBIX TPOOJIEM YCTOHYUBOTO
pPa3BUTHUS YEJIOBEUECTBA — CHIPbEBOM, SHEPreTUUECKOM, MUILIEBOI U IKOJIOTUYECKOM O€30MacHOCTH, TPodiieM
3/IpaBOOXPAHEHUS.

B ycnoBusix Bo3pacTaromiero 3Ha4eHus: XMMUH B )KU3HHU 0OIIECTBA CYIIECTBEHHO MOBBICUIIACH POJIb
XMMHUYECKOro o0pazoBaHus. B ruiane conpanu3anyuy oHO SIBJISETCS OHUM M3 YCIOBHM (hopMupoBaHUs
MHTEJIJIEKTA JINYHOCTU U TAPMOHUYHOTO €€ pa3BUTHUS.

CoBpeMEHHOMY Y€JIOBEKY XUMUYECKNE 3HAHUSI HEOOXOUMBI JJIs1 IPUOOpETEHUs OOIIEKYIbTYPHOIO
YPOBHS, IO3BOJISIOLLETO YBEPEHHO TPYAUTHCS B COLIMYME U OTBETCTBEHHO y4aCcTBOBAaTh B MHOT00Opa3HOM
KHM3HHU OOLIECTBA, JUIsl OCO3HAHUS BaKHOCTH PA3yMHOI'0 OTHOIIEHUS K CBOEMY 37J0POBBIO U 37J0POBBIO
JIPYTHX, K OKpY>Karolllel IpUPOIHOM cpesie, A TPaMOTHOIO IOBEIEHUS IIPU UCIIOJIb30BAHUHN PA3INYHBIX

MaTCpHraJIoB U XUMUYCCKHUX BCIICCTB B HOBCGILH@BHOI\/JI JKHU3HU.

Xumuueckoe 00pa3oBaHue B OCHOBHOM IIKOJI€ ABJsIETCs 6a30BbIM MO OTHOILEHHIO K CUCTEME O0IIero
XuMH4eckoro oopazonanus. [IoaTOMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO PEATU3yeT NMPUCYIIUE 00IIEMY
XUMHYECKOMY 00pa30BaHHUIO KIIIOUEBbIE IIEHHOCTH, KOTOPBIE OTPaXKatoT rOCyAapCTBEHHBIE, OOIIIECTBEHHBIE U
UHAMBHUIyaJIbHbIE TOTPEOHOCTU. DTUM OIpENENAeTCs CYIIHOCTh 00IIel CTpaTeruu 00y4eHusl, BOCIUTAHUS U
pa3BUTHS 00YYAIOIIKXCS CPEACTBAMH YU€OHOTO NMpeAMEeTa «XUMHUS».

W3zyuenue npeamera: 1) cnocoOCTBYeT peaqn3aliii BO3MOKHOCTEH U1 caMOpa3BUTHA U (POPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHOI rpaMOTHOCTH; 2) BHOCHUT BKJIaJl B (GOPMUPOBAHKE
MBILUIEHUS ¥ TBOPUYECKUX CITOCOOHOCTEN MOJIPOCTKOB, HABBIKOB UX CAMOCTOATEIbHON yueOHOU
JeSITeNIbHOCTH, SKCIIEPUMEHTAIbHBIX U UCCIIEI0BATEIbCKIX YMEHUN, HEOOXOAUMBIX KaK B TOBCEIHEBHOM
YKU3HU, TaK U B IPOPECCUOHANBHOM I€ATEIbHOCTH; 3) 3HAKOMUT CO CHEIU(PUKON HAyYHOTO MBILIUICHHUS,

3aKJIaJbIBACT OCHOBBI EJIOCTHOI'O B3rJIs11a Ha €CAMHCTBO NPHUPOJALI U YEJIOBCKA, ABJISACTCA OTBETCTBCHHBIM



3TarnoM B (POPMUPOBAHHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH MOJPOCTKOB; 4) ClIOCOOCTBYET
q)OpMI/IpOBaHI/HO HCHHOCTHOI'O OTHOMICHUA K €CTCCTBCHHO-HAYYHbIM 3HAHUAM, K IIPUPOAC, K UCIIOBCKY,
BHOCHT CBOH BKJIaJI B 9KOJIOTHYECKOE 00pa30BaHUE MIKOJIHLHUKOB.

HaspanHple HanpaBJIeHHs B 00YYCHUH XUMUHN 00CCTICUUBAIOTCS CIICIIUPUKON COAepKaHUS PEAMETA,
KOTOprfI ABJIACTCA NCAArOrM4CCKU aJallTUPOBAHHBIM OTPaXCHUCM 62130BOI>1 HAayKH XUMHU HA OHpeHeHéHHOM
aTare €€ pa3BUTHSL.

Kypc xumMum 0CHOBHOM HIKOJIBI OPUEHTUPOBAH HA OCBOCHHE 00YJAOIIMMHUCS OCHOB HEOPTaHHYECKON

XMUMHU ¥ HEKOTOPBIX OHATHH U CBEJIEHUH 00 OTAETBHBIX 00BEKTaX OPraHMYECKOW XUMUH.

Crtpykrypa conepkanus rnpeamera chopMUpOBaHa Ha OCHOBE CUCTEMHOTO MOJX0a K €r0 U3yYeHHUIO.
CopepxaHue CKIIaJbIBACTCS U3 CUCTEMbBI OHITUH O XUMHUYECKOM 3JIEMEHTE U BEIECTBE M CUCTEMBI TOHATHIA
0 XxuMHuueckoi peakiuu. O6e 3T CUCTeMbI CTPYKTYPHO OPraHU30BaHbI IO MIPUHIIUITY ITOCIEI0BATEILHOTO
pa3BUTHUS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPEICTABICHUNA PA3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO
yU€HUs KaK OCHOBBI BCEro eCTecTBO3HaHUs, ypoBHS llepuoanueckoro 3akona /. 1. MenzaeneeBa kak
OCHOBHOTO 3aKOHA XMMUH, YUCHHUS O CTPOCHUU aTOMa U XUMUYECKOU CBSI3U, MPEACTaBICHUI 00
AIEKTPOIUTUYECKOM TUCCOLMAIIMY BEIIECTB B pacTBopax. TeopeTnueckre 3HaHUs PacCMAaTPUBAIOTCS Ha
OCHOBE IMIHUPUYECKHU MOTYYECHHBIX U OCMBICICHHBIX (DAKTOB, Pa3BUBAIOTCA MOCIIE0BATEIHLHO OT OAHOTO
YPOBHS K JPYTroMYy, BBIOIHSS GYHKIIUN OOBSICHEHUS U IPOTHO3UPOBAHMSI CBOMCTB, CTPOCHUS U

BO3MOXKHOCTECH MPAKTUYCCKOI0 NPpUMCHCHUA U IMMOJTYYCHUA N3Yy4aCMbIX BCUICCTB.

Takas opraHnzamust cojepskaHus Kypca CIlocoOCTBYET IIPEACTaBICHHIO XUMHUUECKON COCTaBIIAIOIIEH
HAy4YHOW KapTUHBI MUpa B JIOTUKE €€ CUCTeMHOU npupozsl. Tem cambpiM 00ecriedBaeTCsi BO3SMOXHOCTh
(dopMupoBaHUs y 00y4arOIIMXCSl IEHHOCTHOTO OTHOUIEHUS K HAYYHOMY 3HAaHHUIO U METO/1aM [103HAHUS B
Hayke. BaxHO Tak)ke 3aMETUTh, UYTO OCBOEHHE COJIEP KAHUS Kypca IIPOUCXOIUT C IPUBJIEUEHUEM 3HAHUI U3
paHee U3y4eHHbIX KypcoB: «OKpykatomuit Mup», «buonorus. 5—7 knaceb» 1 «®dusuka. 7 Kimacey.

HEJIN U3YYEHUSA YYEBHOI'O ITIPEJIMETA «XUMMUSD»

K HanpaBiieHuio nepBoCTENeHHON 3HAYMMOCTH MPHU pean3aliiii 00pa3oBaTeNIbHbIX QYHKIUHN NpeaMeTa
«XUMHUS» TPAJUIMOHHO OTHOCAT (POPMHUPOBAHKE 3HAHUN OCHOB XMMHUYECKOI HayKH Kak 00J1acTi
COBPEMEHHOT'0 €CTECTBO3HAHHUSI, IPAKTUYECKON EATEIbHOCTH YEJIOBEKA U KAK OJTHOI'O U3 KOMIIOHEHTOB
MUPOBOH KyJbTYypHhl. 3a/1aya MpeAMeTa COCTOUT B POPMUPOBAHUYU CUCTEMbI XUMUYECKUX 3HAHUN —
BaXHEHIINX (aKTOB, MOHATHH, 3aKOHOB M TEOPETUYECKUX MOJIOKEHUM, JOCTYIMHBIX 000011IeHUI
MHPOBO33PEHUYECKOI0 XapaKTepa, s13bIKa HayKH, 3HAHUI O Hay4YHBIX METOJIaX U3Y4YCHUS BEUIECTB U
XUMHUYECKHUX PEaKIMi, a TaKkke B (POPMUPOBAHUU U PA3BUTUU YMEHUHN U CIIOCOOOB I€ATEIBHOCTH,
CBSI3aHHBIX C IUIAHUPOBAHHUEM, HAOJIO/IEHUEM U ITPOBEIEHUEM XUMUYECKOTO SKCIIEPUMEHTA, COOTIOCHHEM

IMpaBUJI 0e30I1acHOr0 06pameHI/m C BEILIECTBAMH B IIOBCEOHEBHOM KM3HU.

Hapsiny ¢ aTuM 1ienm uzydeHus npeaMera B IporpaMMe YTOUHEHBI M CKOPPEKTUPOBAHBI ¢ YYETOM HOBBIX
IPUOPUTETOB B CICTEME OCHOBHOTO 00111eT0 00pazoBanusi. CeroqHs B 00pa3oBaHUU 0CO00 3HAYUMOM
NpU3HAETCS HAIPABJIEHHOCTh 00YUYEeHUS Ha Pa3BUTHE U CaMOPa3BUTHE JTMYHOCTH, (POPMUPOBAHUE €€
UHTEJUIEKTa U 0011el KynbTypbl. O0yueHHe yMEHUIO YUUThCS U MPOJOKaTh CBOE 00pa3oBaHue
CaMOCTOSITENIbHO CTAHOBUTCS OJTHOM M3 BaXKHEHIINX (DYHKIMI yueOHBIX PEAMETOB.

B cBsi31 ¢ 3TUM TIpU U3YYEHUH MPeIMeTa B OCHOBHOM IIKOJIE JOMHHHUPYIOIEe 3HaUeHNEe TPUOOpETH TaKue

IeJTN, KaK:

— (opmupoBaHUE HHTEIUIEKTYAIBHO PA3BUTOM JMUYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO,
COTPYJHUYECTBY, CAMOCTOSITEIIBHOMY IIPUHITHIO PEIICHHH, CIIOCOOHON aanTHPOBAThHCS K OBICTPO

MCHAIOIINMCSA YCIIOBUSAM KU3HU,



— HAaINpaBJIEHHOCTh O0YYEHHUS Ha CUCTEMAaTHUECKOE MPUOOILICHNE YHALTUXCS K CAMOCTOSITETIbHON
MMO3HABATEIPHOM JICITEILHOCTH, HAYYHBIM METOaM ITO3HAHHUS, (POPMHUPYIOIINM MOTHBAIIMIO U Pa3BUTHE
CITOCOOHOCTEH K XMMUU;

— obecrieyeHue yclIoBUi, CIOCOOCTBYIOMIMX MPUOOPETEHUIO 00YUYAIOLIUMHUCS OIbITa Pa3HO00pa3HON
NEeSATEeIbHOCTH, TIO3HAHMS U CAMOTIO3HAHUS, KJIFOUEBBIX HABBIKOB (KJIFOYEBBIX KOMITETCHIIN ), UMEIOILIUX

YHUBCPCAJIbHOC 3HAYCHUC OJId PA3JIMYHBIX BUAOB ACATCIIBHOCTHU,

— (opmupoBanue yMeHUI OOBSICHITH U OIICHUBATH SIBJICHUSI OKPYKAIOIIEro MUPA Ha OCHOBAHUU
3HaHUH U OIbITA, OJYYECHHBIX PU U3YUYECHUU XUMUU;

— (¢dopmupoBaHHe y 00yUYaIOIIUXCSI TYMAaHHCTUYECKUX OTHOIICHUH, MOHMMAaHUS [IEHHOCTH
XUMHYECKHUX 3HAHUH JJIsl BRIPAOOTKH SKOJOTHYECKH 11E71eCO00Pa3HOro MOBEACHUS B OBITY U TPYIOBOM
JESTEILHOCTH B I[EJISIX COXPAHECHUS CBOETO 370POBbSI U OKPYXKAIOIICH MTPUPOJTHON CPEIbL;

— pa3BHUTHE MOTHUBAIMH K O0YYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITHTAHHUIO HA OCHOBE
YCBOGHUS 00IIEUeIOBEUECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY POl U
HAMPaBIEHHOCTHU JAIbHEHIIETO 00YUEeHHUS.

MECTO YYEBHOI'O IPEIAMETA «XUMHUSA» B YYHEBHOM IIJIAHE

B cucrteme ob6mero od6pazoBanus «XuMUs» MPU3HAHA 003aTENbHBIM YU€OHBIM MTPEIMETOM, KOTOPBIH
BXOJIUT B COCTaB MpeAMETHON 00acTu «EcTecTBEeHHO-HAYYHBIE TPEIMETHDY.

Y4eOHbIM MJIaHOM Ha e€ u3ydeHune oTBeeHO 136 yueOHbIX YacoB — 1o 2 4. B HeJenmo B 8 U 9 kiaccax
COOTBETCTBEHHO.



COJEPKAHUE YYEBHOI'O IIPEAMETA

8 KJIACC

IlepBoHaYabHbIE XMMHYECKHE IOHATHSA

ITpenmer xumuu. Posb XuMuu B 5)Ku3HU yesioBeka. Tena u BeniectBa. dusznyeckre CBOWCTBA BEILECTB.
ArperatHoe cocTosiHue BeuecTB. [IoHsATHE 0 MEeTOJaX IO3HAHUS B XUMHU. XUMHUS B cUCTEMe HayK. YucTsle
BelecTBa U cmecu. CriocoObl pa3zieneHus cMecei.

ATOMBI U MOJIEKYIbl. XUMUYECKHE 3JIeMEHThl. CUMBOJIBI XMMUYECKUX 31€MEHTOB. IIpocThie U cloHbIE
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckas GopMyia. BageHTHOCT aTOMOB XUMHUECKUX JIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BenlecTB. OTHOCHUTENBHAS aTOMHAas Macca. OTHOCHUTENbHAsI MOJIEKYJIsIpHas Macca. MaccoBas 1o
XUMHYECKOI'0 AJIEMEHTA B COCUHEHUH.

dusznuecKkre 1 XUMUUYECKHE SIBJICHUS. XUMUYECKast peakius U e€ Mpu3Haku. 3aKOH COXpPaHEHUsI MaCChl
BEIIECTB. XUMHUYecKue ypaBHeHus. Knaccudukanus XuMU4YeCKUX peakiuii (COeTMHEHHS, Pa3I0KEHHS,
3aMeInIeHus, 0OMEHa).

XUMUYECKUH SKCTIEPIMEHT: 3HAKOMCTBO C XUMHUYECKOW MOCY 10|, C MpaBHjIaMu paboThI B 1a00opaTopuu U
npuémamu o0paieHus ¢ 1abopaTopHbIM 000PYAOBaHUEM; U3YUYCHUE U ONMCAHHUE (PU3NUECKIX CBOHCTB
00pa3110B HEOPraHMYECKUX BEIIECTB; HabM0eHNe (pu3ndeckux (IIaBjIeHHe BOCKA, TasHUE JIbJ]a, pACTUPAHUE
caxapa B CTYIKE, KHIIEHUE U KOHJEHCALUsI BOJIbl) U XUMUYECKUX (TOpPEHUE CBEYH, IPOKAIMBAHUE METHOM
IIPOBOJIOKH, B3aUMOJEHCTBHUE Mea ¢ KUCIIOTO) SABJIEHUH, HAOII0I€HHUE U ONIMCAaHUE MPU3HAKOB MMPOTEKAHUS
XUMHUYECKHUX PeaKlUil (pa3yioKeHne caxapa, B3auMOJICHCTBUE CEPHOI KUCIIOTHI € XJIOpUIOM Oapus,
pasnoxxenue ruapokcuaa meau(ll) npu HarpeBanuu, B3aumMojieiicTue xenesa ¢ pactsopom cosu Meau(Il));
U3y4eHHe CII0COO0B pa3JieieHusl cMecel (C MOMOIIbI0 MarHuTa, (PUIbTPOBaHKE, BbINIAPHBAHUE,
JUCTWLIALMS, XpoMaTorpadusi), IpoBeAeHUE OYUCTKY TOBAPEHHOM COJN; HAOJIIOJCHUE U OIIMCAHUE
pe3yIbTaTOB MIPOBEACHHUS OMBITA, WILTFOCTPUPYIOLIETO 3aKOH COXPAHEHHs MacChl; CO3/laHNe MOoieen
MOJIEKYJ (IIIapOCTEPKHEBBIX).

Baskueiinue npeacTaBUTE/IM HEOPraHMYECKUX BelleCTB

Boznyx — cmechk ra3zos. CocraB Bo3ayxa. Kucinopoa — sneMeHT u mipoctoe BerecTBo. Haxoxaenue
KHCJIOpO/ia B IpUpoe, GU3nUecKue U XMMU4Yeckre cBoicTBa (peakuuu ropenust). Oxcunel. [Ipumenenne
kucnoposaa. CriocoObl MOTydeHHs KUCIOPOAa B JIaOOpaTOpUH U MPOMBIIIIIEHHOCTH. KpyroBopoT kuciopona B
npupoze. O30H — ajuIoTpoInHas MOAU(PUKALNS KUCIOPOa.

TemnnoBoit 3¢ ekt XuMUUeCKol peakluu, TEePMOXUMUYECKHE YPABHEHUS, 9K30- U SHAOTEPMUUECKUE
peakuuu. TommuBo: yroias 1 MeTaH. 3arpsi3HEHUE BO3/yXa, YCUIIEHUE MTApHUKOBOTO 3¢ (deKTa, pazpylieHue
030HOBOTO CJIOSI.

Bonopon — snemeHT u nmpocToe BeniecTBo. Haxoxaenue Bogopoaa B pupoe, Gu3ndeckue 1 XMMUYecKHue
CBOWCTBA, IPUMEHEHHE, CIIOCO0BI MoTydeHus. Kuciotel u conu.

Konngecto BemectBa. Moib. MossipHas Mmacca. 3akoH ABoraapo. MonspHblit 00bEM ra3o. Pacuérsl mo
XUMHUYECKUM YPAaBHEHHUSIM.

duznueckue cBoicTBa BoAbL. Boaa kak pactBoputens. PactBopbl. HacklieHHbIE 1 HEHACBIILIEHHBIE
pacTtBOpbl. PacTBOpHMOCTH BeleCTB B BoAe.MaccoBasi 107151 BEIIECTBA B PaCTBOPE. XMMHUECKHE CBOMCTBA
BoAbl. OcHOBaHUA. Pob pacTBOpOB B IPUPOJE U B )KU3HU YestoBeKka. KpyroBopoT BOJIbI B IPUPOJE.
3arpsi3HEeHUE NPUPOAHBIX BOA. OXpaHa M OYUCTKA IPUPOJHBIX BOJ.

Knaccudukanus Heopranndeckux coenunennii. Oxcunpl. Kinaccugukamust okcumoB: coneoOpasyromye
(ocHOBHBIE, KUCIIOTHBIE, aM(oTepHbIe) U HecosleoOpasytomre. HoMeHknatypa okcuaoB (MexX1yHapoJHast U
TpuBHasIbHasA). PuU3nueckue U XUMUYECKUE CBOMCTBA OKCUAOB. Ilomyuenne okcuios.

OcnoBanust. Kinaccugukaiyst oCHOBaHMIA: MIEI0YM U HEPaCTBOPUMBIE OCHOBaHMs. HoMeHkaTypa



OCHOBaHUH (MEXIyHapoHas U TpuBUanbHasH). DU3NUeCcKre U XMMUUECKHUE CBOMCTBA OCHOBAHUH.
[Tonmydyenue ocHOBaHUM.

Kucnotsl. Knaccuduxanus kucinor. HomeHkaTypa KUCIOT (MEXIyHApOAHAs M TPUBHATIbHAS).
Du3nyecKne 1 XMMUYECKUE CBOMCTBA KUCIIOT. Pan aktuBHocTH MeTaiuioB H. H. bekeroBa. [Tonyuenne
KHCJIOT.

Conu. Homenknarypa cosied (MexayHapoiHast U TpUBHANIbHAS ). DU3HUECKUE M XUMUUECKUE CBOMCTBA
cosei. [Tonyuenue cosen.

['eneTnueckas CBsA3b MEX1Y KJacCaMU HEOPraHUYECKUX COCTUHEHUMN.

XUMHUYECKUH IKCIIEPUMEHT: KaYECTBEHHOE OIPEIETICHUE COAEP KAHUSI KUCIIOPOAA B BO3/IyX€E; IIOJyUEHUE,
coOupaHue, paclo3HaBaHUE U N3YUEHHE CBOMCTB KUCIOPO/1a; HAOII0IeHUE B3aMMO/ICHCTBHSI BELIECTB C
KHCJIOPO/IOM M yCJIOBHUSI BOSHUKHOBEHUS U MPEKpalleHus ropeHus (moxapa); 03HaKoOMJICHHE ¢ oOpa3amMu
OKCHJIOB U OIMCAaHME UX CBOWCTB; MOJIy4eHHE, COOMpaHue, paclio3HaBAHNE U N3YUEHHE CBOMCTB BOJIOPOJIA
(ropenue); B3aumoeiicTBrue Bogopoaa ¢ okcuaoM Meau(1l) (Bo3M0oKHO HCTIOIB30BaHUE BUICOMATEPHUAIIOB);
HaOI0/IeHue 00pa3loB BEUIECTB KOJUYECTBOM 1 MOJIb; HCCieloBaHHE OCOOEHHOCTEN PacTBOPEHMSI BEILIECTB
C PA3IMYHON PACTBOPUMOCTBIO; TPUTOTOBJIIEHUE PACTBOPOB C ONPEAEIEHHON MacCOBOM 10€ei
pPacTBOPEHHOTO BEIIECTBA; B3aUMOJICHCTBUE BOJIbI C METAJIJIaMU (HaTPHEM U KaJlbliueM) (BO3MOXKHO
HCIIOJIb30BaHUE BUACOMATEPUAIIOB); ONPEAeIEHUE PACTBOPOB KUCIIOT U MIEI0YEH ¢ MOMOIIIbIO0 HHAUKATOPOB;
UCClIeJOBaHHE 00pa3li0oB HEOPTAaHUYECKUX BEIIECTB PAa3IMYHBIX KJIACCOB; HAOIIOEHIE U3MEHEHUS OKPACKU
MHIMKATOPOB B paCTBOpaX KHUCIOT U LIeNIoueii; n3ydenue B3aumozeiictsus okcunaa meau(Il) ¢ pactsopom
CEPHOM KUCIOTHI, KUCJIOT ¢ METaJNIaMH, PEaKkLMil HeUTpaau3alnu; NoJy4eHUe HEPACTBOPUMBIX OCHOBaHUH,
BBITECHEHHUE OJIHOI'0 METaJlIa JPYTUM U3 PACTBOPA COJIM; PELIEHUE HKCIIEPUMEHTAIIbHBIX 33/1a4 110 TEME

«Baxnenmmue Ki1acchl HEOPraHUYECKUX COCTHHEHUI.

IMepuoauyeckuii 3akon u [lepuoguveckas cucremMa xumuieckux djeMeHToB /. . Mennaeseena.
Crtpoenne atoMmoB. XuMu4eckas cBsi3b. OKMCJIANTENIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN

ITepBble MOMBITKY KJIACCU(PUKALUN XUMHUYECKUX JIeMEHTOB. [IoHsATHE O IpyIax CXOJHBIX HJIEMEHTOB
(L1eI0YHbIe U HIeTOYHO3EMENbHbBIE METAJUIbI, TaJIOTEHbI, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yroT
am(oTepHbIe OKCHJIBI U TUAPOKCH/IBI.

[Tepuonnueckuii 3akoH. [lepuoanueckas cucrema xumudeckux sneMeHToB J[. . Menzaeneesa.
Kopotkonepuonnas u JuimHHONepruoaHas popmsl [leproanueckoit cucteMbl XUMUYECKHUX 371eMEHTOB /.
N. Menneneesa. [lepuoast u rpymmbl. PU3HUECKUN CMBICH ITOPSIIKOBOIO HOMEpA, HOMEPOB NIEPUOAA U
IPYIIIBI AJIEMEHTA.

Crpoenue atoMoB. CoctaB aTOMHBIX sJiep. M3oTomnbl. DnekTponsl. CTpoeHHEe 31EKTPOHHBIX 000JI0YeK
aToMOB niepBbIX 20 xumudeckux aeMeHToB Ilepuonnyeckoii cucremsl 1. . MenneneeBa. XapakrepucTuka
XAMHYECKOT0 3JIEMEHTA IO €ro nojoxkeHuto B [lepuoguueckoii cucreme /Jl. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHS paJlyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IpyIIaM u nepuoaam. 3Haduenue [lepuogudeckoro 3akona u [lepuoaunueckoit
CHUCTEMBI XUMHYECKUX JIEMEHTOB I pa3BUTHUA HAyKu U npakTuku. /. 1. MenneneeB — y4€HbIN U
TPaKJIaHUH.

Xumudaeckas cBsi3b. KoBasieHTHasI (TTOJISIpHAS ¥ HETOJIIPHAs ) CBSI3h. DIIEKTPOOTPUIIATEIILHOCTD
XUMUYECKHX AJ1eMEHTOB. VIOHHas CBA3b.

Crenensb okucieHns. OKHCIUTEIbHO-BOCCTAHOBUTENBbHBIE peakiuu. [Iponeccel okucnenns u
BOCCTaHOBJIEHMsI. OKHCIUTENIN U BOCCTAHOBUTEIH.

XUMHUYECKUH 3KCIIEPUMEHT: U3yUYeHHEe 00pa3lioB BELIECTB METAJUIOB U HEMETAJIOB; B3aUMOJICHCTBUE
TUAPOKCUA IUHKA C paCTBOPAMHU KHUCIIOT U IIEJI0YEH; IPOBEACHHUE ONBITOB, NIUIIOCTPUPYIOLIUX TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLuil (TOpEHUE, PEAKLIUU PA3JI0KEHUS, COETUHEHUS).

MesknpeaMeTHbIe CBA3U



Peanm3arust MEXNpeAMETHBIX CBS3EH MPU H3yYECHUU XUMHUH B 8 KJIACCE OCYIIECTBISETCS uepe3
HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MMOHITHIA, TaK U MOHITHMA, SBISIONINXCS CUCTEMHBIMH IS
OTJICBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBeHHO-HAYyYHbIC TOHATHS: HAyYHBIN (DAKT, TUTIOTE3a, TEOPHUS, 3aKOH, aHAIHN3, CHHTE3,
KJIacCU(pUKaIUs, IEPUOAUIHOCTh, HAOTIOICHHE, SKCIIEPUMEHT, MOJISITUPOBAHKE, U3MEPEHUE, MOJICTb,
SIBJICHUC.

dwusuka: MaTepusi, aTOM, JICKTPOH, TPOTOH, HEUTPOH, HOH, HYKJIHJI, U30TOIIbI, PAINOAKTUBHOCTD,
MOJIEKYJIa, YIEKTPUUECKHUI 3apsij, BEIIECTBO, TeJ0, 00bEM, arperaTHoe COCTOSTHUE BEIIECTBa, a3,
(du3nUecKre BEIIMYUHBI, €IMHUIIBI K3MEPEHHSI, KOCMOC, TUTaHETHI, 3BE31b1, COJHIIE.

buonorus: porocunres, qpixanue, omocdepa.

['eorpadus: atmocdepa, ruapochepa, MHHEPAIbI, TOPHBIC TIOPO/IbI, TOJIE3HBIE UCKOIIAEMbIE, TOTLTUBO,
BOJIHBIC PECYPCHI.

9 KJIACC
BewecTBo M XUMHYeECKasd peaKI U

Ilepuoanueckuii 3axoH. Ilepuoanueckas cuctema xumuueckux iemMeHToB . M. MenaeneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMUYECKHUX JIEMEHTOB MEPBBIX TPEX MEPUOIOB, KaJUs,
KaJIbLUS U UX COEJMHEHUI B COOTBETCTBUU C MOJIOKEHUEM 3J1eMEHTOB B [lepuoanueckoii cucreme u
CTPOEHHEM UX aTOMOB.

CrpoeHue BelecTBa: BUAbl XUMUYECKOU CBA3HU. TUIIBI KPUCTAJUIMUECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB
BEIIECTBA OT THUIIa KPUCTAIUIMUECKON PEIETKU U BUJ1a XMMUUYECKOM CBSI3U.

Knaccugukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEUIECTB (MEXIYHAPOIHAS U TPUBUAIIbHAS).
XUMHYECKUE CBOWCTBA BELIECTB, OTHOCAIINXCS K Pa3IMUHbIM KJIaccaM HEOPTaHUYECKUX COEIMHEHUH,
IeHETUYEeCKas CBsI3b HEOPraHMYECKUX BEIIECTB.

Knaccugukaius XuMHUeCKUX peakiuii o pa3IMuHbIM IpU3HAKaM (110 YUCIY U COCTAaBY YYaCTBYIOIIHX B
PEaKIMU BEIIECTB, [0 TEIIOBOMY 3 (eKTy, IO U3MEHEHUIO CTeTEeHEeH OKUCIEHUS! XUMUUECKUX JIEMEHTOB,
110 00paTUMOCTH, MO YYACTHIO KaTalInu3aTropa). IK30- U SHAOTEPMHUUECKUE PEaKIH, TEPMOXUMHUYECKHE
YPaBHEHHS.

[TonsaTue o ckopocTu XuMudeckoi peakuuu. Ilonstie 06 00paTUMbIX U HEOOPATUMBIX XUMHUYECKUX
peakuusax. [IoHATHE 0 TOMOTEHHBIX M TETEPOT€HHBIX peakiusaX. [loHATHE 0 XUMUYECKOM paBHOBECHUHU.
@DakTOpBl, BAUAIOLUIUE HA CKOPOCTh XUMUYECKON PEAKIIMH U NIOJIOKEHNE XUMUYECKOTO PAaBHOBECHSI.

OKuCINTENBHO-BOCCTAHOBUTENIbHBIE PEAKLIUH, FTIEKTPOHHBIN OajlaHC OKUCIUTEIbHO-BOCCTAHOBUTEILHON
peakuuu. CocTaBiIeHHE ypPaBHEHUN OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUI C UCIIOJIBb30BaHUEM METO/1A
3JIEKTPOHHOTO OajaHca.

Teopust 3€KTPOTUTHUECKON AUCCOLMAIMU. DIEKTPOIUTHI U HE- AJIEKTPOJINThL. KaTnOHbI, aHHOHBI.
MexaHu3M IUCCOLMAIMK BEUIECTB C Pa3IMYHbIMU BUIaMU XUMHUYECKOH cBsi3u. CTeneHb AUCCOLMAIINU.
CunpHbI€ U Cl1a0ble AIEKTPOJIUTHI.

Peakuuu nonHoro oOMeHa. Y caoBHs IPOTEKaHUsI peakuii HOHHOTO OOMEHa, MOJIHbIE U COKPAIEHHBIE
MOHHbIE YpaBHEeHMsI peakunid. CBOICTBa KUCIIOT, OCHOBAHUM U COJI€H B CBETE MpeACTaBICHHI 00
JNEeKTpoNUTHYEeCKOM qucconuanui. KauecTBeHHbIe peakiiui Ha HOHbI. [IoHATHE O THApOIH3e CONEH.

XUMUYECKUH 3KCIIEPUMEHT: O3HAKOMJIEHHE C MOJIETISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJJIOB M HEMETAJIOB (rpaduTa 1 anMasa), CII0KHbBIX BEIIECTB (XJIOpUAa HATPUs);
HCCJIEJOBAaHHE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOHN peakluy OT BO3JIEHCTBUS Pa3INYHBIX (PaKTOPOB;
UCCIIEIOBAaHHE AIIEKTPOIIPOBOJHOCTH PaCTBOPOB BELIECTB, IPOLIECCa TUCCOLUALMH KUCIIOT, IIeJI04Yel U conel
(BO3MO’KHO HMCHOJIB30BAHNE BHIEOMATEPUAIIOB); IPOBEACHUE OIBITOB, UIUTIOCTPUPYIOIINX MPU3HAKU
NpPOTEKaHUS peakluii HOHHOTro oOMeHa (00pazoBaHKe OcajiKa, BbIJICIIEHUE ra3a, 00pa30BaHUE BOJIbI); OIIBITOB,



HWITIOCTPUPYIOIUX IMTPHUMEPBI OKUCIUTCIIbEHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ (FOpeHI/Ie, pCaKknuuu pasjioKCHUA,
COGI[I/IHGHI/ISI); pacno3HaBaHuC HCOPTaHNMYCCKUX BCIICCTB C MIOMOMIIBI0 KAYCCTBCHHBIX peaKHHﬁ Ha UOHBI,

PCHICHUC SKCIICPUMCHTAJIIbHBIX 3a/1a4.
HeMeTanasl 1 ux COCIMHCHHUHA

OOwas xapakTepucTHka rajioreHoB. OcoOEHHOCTH CTPOEHHs aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIICHUS.
Crpoenue u Gpu3nuecKue cBOMCTBa NPOCTHIX BEIECTB — rajloreHoB. XMMHUYECKHE CBOWCTBA HAa IpUMeEpe
xJiopa (B3aMMOJIEHCTBHE C METalJIaMH, HEMETallJIaMH, 111e1049aMu). XinopoBoopo. CossiHas KUCIOTa,
XMMHUYECKHE CBOWCTBA, [T0JIy4yeHHe, IpuMeHeHue. JlelicTBue Xj10pa ¥ XJI0pOBOJOPOia HA OpraHu3M
yesoBeka. Baxuelinme XI0pu bl U X HAXOKACHUE B IPUPOJIE.

OOwas xapakTepucTrka 31eMeHToB VIA-rpymnmnbel. OCOOEHHOCTH CTPOEHUS AaTOMOB, XapaKTEePHbIE CTETIEHU
OKHCIICHHS.

Crpoenue U pU3HUECKUE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJa U Cepbl. AJUIOTPOIHbIE MOIU(DUKAIIIH
KHCJIOpO/a ¥ cepbl. XUMHUYECKHe CBOMCTBa cepbl. CepoBOAOPOA, CTpOCHUE, (PU3UYECKHE U XUMUYECKUE
cBoiicTBa. OKCHIBI CEPBI KaK MPEICTABUTENN KUCIOTHBIX OKCHI0B. CepHast KUCII0Ta, PU3NIECKUE U
XUMHAYECKHE CBOMCTBA (0OIIHE KaK MPEICTaBUTEINS Kacca KUCIIOT U crienu(puieckne). XMMHIECKUe
PEaKIuH, JIeXKAaIue B OCHOBE MPOMBIIIUIEHHOTO CrIoco0a morydeHus cepHoit kucnotsl. [Ipumenenne. Comu
CepHOM KHCIIOTHI, KAaUEeCTBEHHAs peakius Ha cynb(ar-uoH. HaxoxaeHue cepbl v e€ COeNMHEHHI B TIPUPOJIE.
XUMHYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelbl COSTMHEHUSIMU CEePBl (KHCIOTHBIE TOK/IH, 3arps3HEHUE
BO3/yXa M BOZOEMOB), CITOCOOBI €T0 PEIOTBPALICHHUS.

OOm1ast xapakTepucTHKa 1eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIE CTETICHH
OKHCIICHHS.

A30T, pacrpocTpaHeHHe B Ipupoje, GU3nUecKue U XMMU4Yeckue cBoiictBa. KpyroBopot a3ota B mpupo/e.
AmMHak, ero pu3n4ecKue 1 XMMUYECKHe CBOMCTBA, MojlyuyeHue u npumeHenue. Conu aMMOHUS, UX
¢u3nueckre U XMMUYECKHE CBOMCTBA, TpuMeHeHne. KauecTBeHHas peakuys Ha HOHbI aMMOHMS. A30THas
KHCIIO0Ta, €€ ody4YeHue, prusnyeckre 1 XuMHUECKUe CBOMcTBa (001I1e Kak IpeCcTaBUTeNs Kilacca KUCIOT U
cneunpuyeckue). Micnoap3oBaHue HUTPATOB U COJIEH aMMOHHMS B Ka4eCTBE MUHEPAJIbHBIX YI00OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAOLIEH cpeJibl COETMHEHUAMH a30Ta (KUCIOTHBIE JOXKAU, 3arpsi3HEeHHE
BO3/1yXa, I0YBHI U BOJIOEMOB).

docdop, amnorponHsle Moaudukanuu gocopa, hpusnueckue u XuMudeckue cBorcTBa. Okcua
docdopa(V) u hocdhopHas kuciora, punveckre U XMMUYECKUE CBOMCTBA, MonydeHue. Mcnonp3oBanue
¢dochaToB B KauecTBE MUHEPATIBHBIX YI0OpEHUH.

O6m1as xapakrepuctuka 3eMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepPHBIE CTETICHU
OKHCIICHHS.

VYraepon, aluIOTPOITHEIE MOTU(BHUKAINH, PACTPOCTPAHEHUE B IPUPO/IE, PU3NUECKIEe U XUMUIECKHE
cBoicTBa. Ancop6Oiusa. KpyroBopot yriepona B npupoje. OKCHABI yriaepoaa, uX PU3nyeckue U XUMUIECKUe
CBOWCTBA, ICHCTBUE HA KHUBBIE OPTAaHU3MBI, TOJTyYCHHE U TIPUMEHEHUE. DKOJIOTHUECKUE TTPOOIIEMBI,
cBs3aHHBIE ¢ OkcuioM yriepoaa(lV); runoresa rimodanrbHOTO MOTETUICHHS KIIMMaTa; MTapHUKOBBIA (D QeKT.
VYronbHas KUCIIOTa U €€ COMH, MX (U3NIECKHE M XUMHUYECKHE CBOMCTBA, MOJTydeHIE U TIPUMEHEHHE.
KavecTBeHHas peaknus Ha KapOOHAT-HOHBI. Vcnonp30BaHne KapOOHATOB B OBITY, MEHUIIMHE,
MIPOMBITIJICHHOCTH U CEITLCKOM XO35HCTBE.

[lepBoHaYaIbHBIC IOHATHUS 00 OPraHWYECKHUX BEIIECTBAX KaK O COSAMHEHUX yriiepoaa (MeTaH, dTaH,
STHJIEH, alleTUJICH, 3TaHOJ, TIIMIEPUH, YKCYCHasl KucioTa). X coctaB u xumudeckoe crpoeHue. [lonsTue o
OMOJIOTMYEeCKH BaXKHBIX BEILECTBAX: )KHUPaX, OENIKax, YIIeBOAAX — U MX POJU B )KU3HU YEJIOBEKa.
MarepuanbHO€ €TUHCTBO OPraHUYECKUX M HEOPTaHMUECKUX COCAMHEHU.

Kpemuuii, ero pusndeckue u XuMHYeCKre CBOMCTBA, ojyueHue u npuMeHeHne. CoeJMHEHNsI KpEMHUS B

npupoje. Oobmue npeacrasienus o0 okcuae kpemuusa(IV) u kpemaneBoit kuciaore. CHIIMKATHI, UX



UCIIOJIb30BaHUE B OBITY, MEAULIMHE, TPOMBIIUICHHOCTH. BaxkHeHIIie CTpOUTENbHBIE MaTEpUAIIbl: KepaMHKa,
CTEKJIO, IIEMEHT, O0eTOH, kene300eToH. [IpobiaeMbl 6€30macHOro NCIOIb30BAHUS CTPOUTENIFHBIX MAaTEPHUAIOB
B [IOBCEJHEBHOM KU3HHU.

XUMUYECKUH IKCTIEPUMEHT: U3y4eHHE 00pa3li0B HEOPraHNYECKUX BEIECTB, CBOWCTB COJISTHOM KHCIIOTBI;
IPOBE/IEHUE KaYEeCTBEHHBIX PEaKINii Ha XJIOPUI-UOHBI M HAOIIOCHNE IPU3HAKOB UX MPOTEKAHHUSI; OTIBITHI,
oTpakaromue GU3NIecKue 1 XUMHUYECKHE CBOMCTBA TaJIOTC€HOB M X COCTUHEHUH (BO3ZMOYKHO MCIIOJIH30BAHNE
BUICOMATEPHAJIOB); O3HAKOMIIEHHE ¢ 00pa3liaMu XJIOPUIOB (TATOT€HUIOB); O3HAKOMIICHHE C 00pazlaMu
Cepbl U €€ COETMHEHUSIMU (BO3MOXHO MCII0JIb30BaHUE BUAEOMATEPUAIIOB); HA0JII0IEHUE Mpoliecca
o0yriIMBaHUs caxapa IoJ AeHCTBUEM KOHLIEHTPUPOBAHHON CEPHOM KUCIIOThI; U3y4EHNE XUMUYECKUX
CBOWCTB pa30aBiIeHHON CEpHON KUCIIOTHI, IPOBEACHNE KaUeCTBEHHOM peakiuy Ha cyJib(aT-uoH U
HaOJroIeHue NpU3HaKa €€ MPOTEKaHus; O3HaKOMJIEHHE ¢ (U3NYECKUMU CBOMCTBaMHU a30Ta, Gpocdopa U ux
COEMHEHUH (BO3MOKHO HCIOJIb30BAHUE BUIEOMATEPUAIIOB), 00pa3LiaMy a30THBIX U (POCHOPHBIX
yoOpeHuii; noiaydyeHue, coOupaHue, paclo3HaBaHue U U3y4YE€HUE CBOMCTB aMMHaKa; IPOBEACHNE
Ka4eCTBEHHBIX PEAKLIMIA HAa HOH aMMOHUS U (poc(aT-uOH U U3ydYEeHHUE IPU3HAKOB UX MTPOTEKaHMS,
B3aMMO/IEHICTBHE KOHLIEHTPUPOBAHHON a30THON KUCIIOTHI C ME/IbIO (BO3MOXHO MCII0JIb30BaHUE
BUJIEOMATEPUAJIOB); U3yUEHHUE MOJIeNIei KpUCTAJUIMYECKUX PEHIETOK anmasa, rpadura, GpysiepeHa;
O3HAKOMJIEHHE C ITPOLIECCOM a[COPOIMH PACTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM
IPOTHBOra3a; MojlyyeHue, cCoOupaHue, paclio3HaBaHUE U U3y4eHHE CBOMCTB YIJIEKUCIIOTO ra3a; IpoBeICHHE
Ka4eCTBEHHBIX PEAKIIM Ha KapOOHAT- U CUJIMKAT-UOHBI U N3yYCHHE IPU3HAKOB MX MPOTEKAHUS;
03HAaKOMJICHHE C IPOAYKLMEN CUIIMKATHON IIPOMBIIUICHHOCTH; PEIICHUE YKCIIEPUMEHTAIIBHBIX 33/1a4 110 TEME

«BaxHeu1e HeMETAIIbI U UX COEIUHEHUY.
MeTaibl M UX COeINHEHUA

OO1as xapakTepucTUKa XUMUYECKHUX AJIEMEHTOB — METaJUIOB HAa OCHOBAHHUH UX MOJOXKEHUS B
[lepnonnueckoii cucreMe xuMuyeckux aemeHToB /. 1. MenneneeBa u crpoenust atomoB. CTpoeHue
MeTaIoB. MeTamnyeckast CBsI3b U METAIINYECKas KpUCTaJUIMUeCKas peleTKa. DIEeKTPOXUMUYECKUH Pl
HanpsDKeHUH MeTauioB. Ou3ndeckre U XMMHYECKHe CBOcTBa MeTasuioB. OO1ue crnoco0bl MOTyIeHHS
MeTansioB. [ToHsATHE 0 KOPPO3UH METAJNIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBsl (CTamlb,
YYyT'yH, AIOPATIOMUHUHN, OpPOH3a) U MX TPUMEHEHUE B OBITY U POMBIIUIEHHOCTH.

[Ilenounsie MeTaibl: tonoxeHue B [leproanueckon cucreme xuMuueckux anemeHTos /. . Menneneesa;
CTPOEHHE MX aTOMOB; HaxO0XJieHue B npupojae. Pusnueckne 1 XMMUYECKHUE CBOKMCTBA (HA MPUMEpE HATpUs U
kanus). OKCHIBI M TUIPOKCUIBI HATPHUS U Kausl. [[puMeHeHe MeTOYHbIX METAJIJIOB U UX COSTMHEHUI.

[IlenoyHo3eMenbHBIE METAJUIBI MArHUM M KaJbLM: TTOJI0KeHUE B [leproanueckoil cucteMe XUMUYECKHX
anemenToB J[. 1. MenzeneeBa; CTpo€HHE X aTOMOB; HAX0XACHHUE B pupoae. Pu3ndecKkue u XMMUYECKUe
CBOICTBa MarHus M Kanblivsg. Baxkneimye coequHeHns Kanbuust (OKCUA, THIPOKCHI, COH). KECTKOCTh
BOJIbI U CITIOCOOBI €€ yCTpaHEHUSI.

AsnroMuHMi: Tonoxkenue B [lepuoanyueckoil cucreme xumuyeckux snemeHToB . M. Menneneena;
CTPOCHHE aTOMa; HaXxOXJeHHe B pupojie. Pu3nuecKre 1 XUMUUIECKHE CBOMCTBA AIFOMUHUA. AM(OTEepHBIE
CBOICTBA OKCHJIA U THAPOKCUAA AITFOMUHUS.

Keneszo: nonoxenue B [lepuoanueckoit cucreme xumuyeckux snemeHToB 1. 1. Menneneea; ctpoenue
aToMa; HaXOoXJIeHHe B npupoae. usznueckne u XMMHYECKHUE CBOMCTBA kele3a. OKCHUIbI, TUAPOKCUIBI U COJIH
xene3a(ll) u xxeneza(lll), mx coctas, CBOMCTBA U TIOJTyYCHHE.

XUMHAYECKUH IKCTIEPUMEHT: O3HAKOMIIEHHE C 00pa3liaMy METAIIJIOB U CIUIABOB, UX (PH3UYECKUMHU
CBOWCTBaMHM; U3YUYCHHUE PE3YJIbTATOB KOPPO3UU METAILIIOB (BO3MOYKHO MCIIOJIB30BaHHE BUICOMATEPHUATIOB),
0COOCHHOCTEH B3aUMOICHCTBHUS OKCUIA KAIIBIUS U HATPUS C BOJOM (BO3MOKHO HCIIOIH30BAHHE
BUJIEOMATEPHUAIIOB); UCCIIEAOBAHNE CBOMCTB KECTKOM BOJIBI; IIPOLIECCA TOPEHUSI JKETe3a B KUCIOPO/Ie

(BO3MO’KHO UCIIOJIb30BaHUE BUICOMATEPHAIIOB); IPU3HAKOB MTPOTEKAHHUS KAYeCTBEHHBIX PEAKLIUi Ha HOHBI



(MarHus, Kanplys, amroMuHuS, uHKa, xeneza(ll) u sxeneza(Ill), meau(Il)); Habmronenue u onucanme
MIPOLIECCOB OKPAITUBAHUS MJIAMEHH MOHAMU HATPUS, Kalus U KalbLUsl (BO3MOKHO UCIOJIb30BAHUE
BUJICOMATEPHAJIOB); UCCIIEIOBAaHUE aM(POTEPHBIX CBOWCTB THIPOKCH 1A ATFOMUHUS M THAPOKCUIA INHKA;

PCIICHUC SKCIICPUMCHTAJIIbHBIX 3a1a4 110 TEMC «Baxnelimue MeTaIbl U UX COCAUHCHUA.
XuMHUS ¥ OKpPY:Ka0IIAs cpeaa

HoBele maTepuaiibl 1 TexHONIOrMU. BenjecTa u MaTepualibl B TOBCEAHEBHOM KU3HU YEJIOBEKa. XUMUS U
310poBbe. bezonacHoe uCnoib30BaHNe BEIICCTB U XMMHUUECKHUX peakiuii B ObITy. [IepBas moMoIp npu
XUMHUYECKHUX 0’KOraxX U OTpaBiieHUsIX. OCHOBBI IKOJIOTMYECKON rPaMOTHOCTU. XUMHUECKOE 3arpsi3sHEHUE
OKpY>Karoleu cpepbl (mpenenpHas gomyctuMas konteHTpanus semects — [1JIK). Ponas xumuu B pemennn
HKOJOTUYECKUX MTPOOIIEM.

[TpupoaHbIE HCTOYHHUKH YTIEBOAOPOIOB (yroiib, IPUPOIHBINA ra3, HEPTH), IPOAYKTHI HX TepepabOTKH, X
pOJib B OBITY U TPOMBILIUIEHHOCTH.

XUMHUYECKUH SKCTIEPUMEHT: N3yueHHe 00pa3I0B MaTEPUAIOB (CTEKIIO, CIUIaBbl METAJUIOB, TOJIMMEPHBIC
MaTepuabl).

MemnpenMeTHme CBA3H

Peanu3zanus MeXnpeaMeTHBIX CBA3EH MPU U3yYEHUU XUMUU B 9 Kilacce OCYIECTBIISIETCS Yepes3
UCIIO0JIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U OHATHH, SBJISIOIUXCSA CUCTEMHBIMU JUIs
OTJIEJIbHBIX NIPEIMETOB €CTECTBEHHO-HAYYHOIr0 KA. Peanu3anus MexnpeMeTHbIX CBA3eH IIpU U3y4eHUH
XUMHUH B 9 KJIacce OCYILECTBIIETCS Yepe3 HCI0JIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHbIX OHATHH, TaK U
HOHATHUH, ABJSAIOIINXCA CUCTEMHBIMU JUISl OTJIEJIbHBIX PEMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOu1re ecTecTBEHHO-HAY4YHbIE MOHATHS: HayuyHbIH (DaKT, TUIIOTE3a, 3aKOH, TEOPHsl, aHAJIN3, CUHTES,
KJaccu(uKalus, epuoAnIHOCTb, HaOII0I€HUE, SIKCIIEPUMEHT, MOIETIMPOBAHNE, U3MEPEHUE, MOJIEIb,
SIBJICHHUE, TAPHUKOBBIN 3 (PEKT, TEXHOJIOTUS, MAaTEePUAJIBI.

®dusnka: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU], H30TOIbI, PAAMOAKTUBHOCTD,
MOJIEKYJIa, SIEKTPUIECKUNA 3apsil, TPOBOJAHUKH, TOTYITPOBOIHUKH, TUIIEKTPUKH, (OTOIIEMEHT, BEILIECTBO,
TeN0, 00BEM, arperaTHOe COCTOSIHHE BEIIEeCTBa, a3, pacTBOP, paCTBOPUMOCTb, KPHUCTAIIIMUECKas peIIéTKa,
CIUIaBbl, (PU3NUECKHE BEIIMUMHBI, €AUHUILIBI U3MEPEHHsI, KOCMUYECKOE POCTPAHCTBO, MIAHETHI, 3BE3IbI,
Counnre.

buonorus: porocunres, gpixanue, ouocdepa, skocucTeMa, MUHEpaJIbHbIE YA00pEHUs, MUKPOIJIEMEHTHI,
MaKpO3JIEMEHTHI, IUTATENbHbIE BEIIECTBA.

I'eorpagus: atmocdepa, rugpocdepa, MUHEPAIIbl, TOPHBIE TTOPO/IbI, TOJIE3HbIE UCKOIIaeMBbI€, TOTIIIUBO,
BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

N3yuenne xumuu B 8-9 Kiacce HapaBiIeHO Ha TOCTHKEHUE 00YYaIOIUMHUCS TUYHOCTHBIX,
METanpeMETHBIX U MTPEIMETHBIX PE3yIbTaTOB OCBOEHHUS y4eOHOT0 IpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3yIbTAThl OCBOSHHUS IIPOrPaMMbI OCHOBHOT'O 00IIIEro 00pa30BaHMs JOCTUTAIOTCS B XOJIE
O6y‘-IeHI/I$I XUMHUHU B CAUHCTBC yq€6HOﬁ 1 BOCITMTaTEILHOM ACATCIIbHOCTH OpI‘aHI/I3aLII/II/I B COOTBCTCTBHUHU C
TpaAUIIUMOHHBIMUA pOCCI/If/’ICKI/IMI/I COINMOKYJIBTYPHBIMH U NYXOBHO-HPABCTBCHHBIMU HCHHOCTAMMU, ITPUHATBIMUA
B O6H_[€CTBC IpaBuJiaM1 1 HOpMaMU MMOBCACHUA U CHOCO6CTBYIOT nmponeccamMm CaMOITO3HAHUSA, CAMOPAa3BUTUS
U COIMATIM3AIMU 00yYarOIIUXCA.

JIMYHOCTHBIE PE3yNIBTATHl OTPAXKAIOT CHOPMHUPOBAHHOCTD, B TOM YHCJIC B YaCTH:

IMaTproTHYeCKOro BOCIIMTAHUS

1) HEHHOCTHOTO OTHOIICHHUS K OTEUYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAyYHOMY HACIICIHIO,
MOHMMAaHUsI 3HAUCHUS] XMMHUYECKOW HayKU B KU3HU COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIA/ICTh
JOCTOBEPHOM MH(pOpMAIME O MePeIOBbIX JOCTHKEHUSIX H OTKPBITHSIX MUPOBON M OTCYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHHSIX 00 YCTPOMCTBE MUpPA U OOIIIECTBA;

Fpamancxoro BOCIIUTAHUA

2) MMpEaACTaBJIICHHA O COUAJIBHBIX HOpMAax U MnpaBujiax MCKINIYHOCTHBIX OTHOIIICHHUH B KOJITICKTUBEC,
KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B O6IJ_[CCTB6HHO HOHCSHOﬁ, y‘IC6HO'I/ICCJ'IeI[OBaTeJ'IBCKOI‘/‘I, TBOp‘lCCKOﬁ n
APYyrux BUAax ACATCIbHOCTU; TOTOBHOCTH K pa3H006pa3H01“4 COBMECTHOM JACATCIIbHOCTU IIPU BBIIIOJIHCHUHA
y‘le6HbIX, IMO3HABATCJIbHBIX 3a/la4, BBIIIOJIHCHUN XUMHYCCKUX SKCIICPUMCHTOB, CO3/IaHUHA y‘le6HI>IX ITPOCKTOB,
CTPCMJICHUS K B3AUMOIIOHMMAHHWIO U B3AUMOIIOMOIIHA B ITPOICCCEC 3TOH yqe6H0171 JACATCIIbHOCTH, TOTOBHOCTH
OLICHUBAThH CBOE MOBEJICHUE U IMMOCTYIIKHU CBOUX TOBapI/IH_Ieﬁ C IMO3MIHUHU HPABCTBCHHBLIX U IIPABOBBLIX HOPM C
y‘léTOM OCO3HaHHA HOCJ'IG,I[CTBI/Iﬁ IMMOCTYIIKOB,

IleHHOCTH HAYYHOT0 MO3HAHUS

3) MHPOBO33PEHUYECKHX MPECTABICHHI O BEIIECTBE M XMMUUECKON PEaKIliu, COOTBETCTBYIOIIHX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIIIOIIMX OCHOBY JIJIsl HOHUMAHUS CYIIIHOCTH HAy4YHOU
KapTUHBI MUPA; TIPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOJIbI, B3aUMOCBSI3IX
YyeJI0BeKa C MPUPOAHOU CPEAO, O POJIM XMMHUHU B MMO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTeIbHBIX MOTHBOB, HATIPABJICHHBIX HA MOTyYCHUE HOBBIX 3HAHHI 110 XUMUH, HEOOXOJUMBIX IS
00BsicHEHUST HAOTI0aeMbIX MPOIIECCOB U SIBICHUM;

5) mo3HaBatenbHOM, HHGOPMAIIMOHHON M YMTATEIbCKOM KYJIbTYPhI, B TOM YHCIIC HABBIKOB
CaMOCTOSITENIbHOM pabOThI ¢ yUeOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPATypPOM, JOCTYIIHBIMU TEXHUYECKUMU
cpencTBamMu UH(OOPMAITMOHHBIX TEXHOJIOTHH;

6) uHTEepeca K OOYUCHHIO U MO3HAHUIO, JTF0003HATEIBHOCTH, TOTOBHOCTH M CIOCOOHOCTH K
caM000pa30BaHMIO, IPOSKTHON 1 UCCIIEIOBATEIBCKON IEATETbHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpPaBJIEHHOCTH U YPOBHSI 00y4YeHHUsI B JaIbHEHUIIEM;

®opMHUPOBAHUA KYJIbTYPbI 310POBb

7) 0CO3HAHHMS IIEHHOCTH KU3HHU, OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY 3/10pPOBbIO, YCTAHOBKH Ha
3JI0pOBBII 00pa3 )KU3HU, OCO3HAHUS MOCJIEACTBUN M HENPUSATHUS BPEAHBIX MPUBBIYEK (YIOTPEOICHHS
QJIKOT0JIs, HAPKOTHKOB, KypeHHs ), HEOOXOMMOCTH COOJIIO/ICHHSI ITPaBUII O€30MaCHOCTH MPU OOpAIIEHUH C
XMMHUYECKHMH BEIIECTBAMH B OBITY U peasibHOW KHU3HH;

TpyroBoro Bocnuranus
8) uHTEepeca K MPaKTUIECKOMY U3y4EeHUIO MPpodeccuii U Tpya pa3indHOro pojia, yBaKCHUE K TPYILY H



pe3yabTaTaM TPYJIOBOH NEATETbHOCTH, B TOM YHCIIEe HA OCHOBE NMPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHH,
OCO3HAHHOT'O BHIOOPA MHANBUIYAIILHOM TPAEKTOPUH MPOJOKEHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
UHTEPECOB M CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH; yCIIeITHOM
po¢eCCHOHATILHOM eATEbHOCTH U Pa3BUTUSL HEOOXOIUMBIX YMEHUI; TOTOBHOCTD a/IaliTHPOBATHCS B
npodeccuoHaIbHOMN Cpeje;

IKO0JOTHYeCKOro0 BOCIIMTAHUSA

9) 3KOJIOTMYECKH 11e7IeCO00Pa3HOT0 OTHOIICHHUS K MPUPO/IE KaK KCTOUHUKY KH3HH Ha 3emiie, OCHOBE e
CYIIIECTBOBAHMS, TIOHUMAHWSI [ICHHOCTH 3I0POBOTO M 0€301acHOr0 00pa3a )KU3HHU, OTBETCTBEHHOTO
OTHONICHHS K COOCTBEHHOMY (DM3HUECKOMY U TICUXHUECKOMY 3/I0POBBIO, OCO3HAHUS IIEHHOCTH COOJIIOICHUS
MpaBuII OE30MMACHOTO TIOBEICHUS TIPU PabOTe ¢ BEIIECTBAMH, a TAK)KE B CUTYAIHSIX, YTPOKAIOIINUX 30POBBIO
Y JKU3HH JTIOACH;

10) criocoOHOCTH PUMEHSATH 3HAHHUS, TIOTy9IaeMbIe TIPU U3YYCHUN XUMUH, [T PEUICHHUS 3a71a4, CBSI3aHHBIX
C OKpY>Karolle IPUPOIHON CPEOH, TOBBIIEHUS YPOBHS 3KOJIOTMYECKON KyJIbTYpPbl, OCO3HAHUS
I00ATLHOTO XapaKTepa SKOJOTHISCKUX MPOOJIeM U MTYTEeH UX PElICHHS IOCPEICTBOM METOI0B XUMUU;

11) 5KOJIOTHYECKOTO MBIIIUICHHUS, YMEHHUS PYKOBOJICTBOBATLCS MM B ITO3HABATEIbHON, KOMMYHUKATHBHOMN M

COLIMAJIBHON ITPAKTHKE.

METAINPEIMETHBIE PE3YJIbTATbBI

B cocraBe MeTanpeMeTHBIX Pe3yIbTaTOB BBIACISIOT 3HAYMMbIE I (HOPMUPOBAHUSI MUPOBO33PEHHUS
oOlieHay4YHbIe TIOHATHUSA (3aKOH, TEOPHUs, TPUHIIUII, TUIIOTE3a, (PaKT, cuCTEMA, MPOLIECC, SKCIIEPUMEHT U JIp.),
KOTOPBIE UCIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YU€OHBIX MPeIMeTaxX U MO3BOJISIOT HA OCHOBE 3HAHUI U3
3THUX MPeIMETOB (GOPMUPOBATH MPEICTABICHUE O LIEJIOCTHOW Hay4YHOU KapTHHE MUpPA, U YHUBEPCAIbHBIC
yueOHbIe AeicTBUs (ITO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYJIATUBHBIC), KOTOPhIE 00€CIIeYNBAIOT
(opMupOBaHKE TOTOBHOCTH K CAMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYLIECTBIICHUIO yUeOHOU
JeSITENIbHOCTH.

MeTtanpeameTHble pe3ynbTaThl OCBOCHHS 00pa30BaTeIbHON MPOrPaMMBbI 110 XUMHUU OTPAXKAIOT OBJIa/IEHUE

YHUBCPCAJIbHBIMHU IMO3HABATCIIbHBIMU I[CflCTBI/IS[MH, B TOM 4HCJIC:

ba3oBbIMH JIOTHYECKUMU 1€/ CTBUSIMH

1) yMeHHEeM HCIOIb30BaTh MPUEMBI JIOTHYECKOTO MBIILICHHUS P OCBOCHUH 3HAHHI: PACKPBIBATH CMBICIT
XUMHYECKHUX TOHATUHN (BBIACNIATH UX XapaKTepHbIe IPU3HAKY, YCTAaHABIMBATh B3aUMOCBSI3b C IPYTUMU
HOHSTUSIMH ), UCTIOIb30BaTh MOHATHUS 1JI11 00BSCHEHUS OTAENbHBIX ()aKTOB U SIBJICHU; BHIOMPATh OCHOBAHUS
U KPUTEPUH JUTsl KJIacCU(UKALUN XUMUYECKUX BELIECTB U XMMHUECKUX peaKlnii; yCTaHABIMBAaTh IPUUYUHHO-
CJIEICTBEHHBIE CBSA3HM MEXKy O0BEKTaMU U3YUEHUS; CTPOUTH JIOTUUECKUE PACCYKIEHUS (MHIYKTHUBHbIE,
JEAYKTHBHBIE, 10 aHAJTIOTUH); JIENIaTh BBIBOJBI M 3aKIIOYCHHS;

2) yMEHHEM IPUMEHSTH B POLIECCE MO3HAHUS MOHATHUS (IPEIMETHbIC H METANPEAMETHBIC),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENIH, UCIIOJIb3YEMbIE B XUMHH, TPE0OPa30BhIBATH IIMPOKO MPUMEHSIEMbIE B
XUMHHU MOJIENIbHBIE TPE/ICTABICHUS — XUMHUYECKUI 3HaK (CUMBOJI 3JI€MEHTa), XUMUIecKast popmyna u
ypaBHEHHE XUMUYECKOH peakiiuy — MpHU pelIeHud y4eOHO-TI03HaBaTeNbHBIX 3a/1a4; ¢ Y4ETOM ITHX
MO/JIENIbHBIX MPEJICTaBICHUH BBIABIATH U XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKU U3y4aeMbIX OObEKTOB
— XMMHYECKHX BEIIECTB U XUMUYECKHUX PEaKIii; BEIBIATH OOIIME 3aKOHOMEPHOCTH, TPUYUHHO-
CJIEICTBEHHBIE CBSI3U U IIPOTUBOPEYUS B U3y4aeMBbIX IIPOLIECCaX U ABJICHUX; IIpeUIaraTb KPUTEPUU IS
BBISIBJICHHSI 3TUX 3aKOHOMEPHOCTEH U IPOTUBOPEUHIA; CAMOCTOSATENILHO BEIOMPATh CIIOCO0 pelieHus yaeOHoM
3aJauu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PELICHUs, BBIOMpATh Hauboee MOAXO MUK C yuE€TOM
CaMOCTOSITENIbHO BbIJICJIEHHBIX KPUTEPUEB);

ba3zoBbivMu HCCIeA0BaATCIbCKUMH IleﬁCTBHHMH



3) yMEHHEM UCIIOJIB30BATh MMOCTABJICHHBIC BOMPOCH! B KAYECTBE MHCTPYMEHTA [TO3HAHMUSI, a TAKXKE B
Ka4ue€CTBE€ OCHOBHI IJIA (I)OpMI/IpOBaHI/ISI THUIIOTE3ELI IO MPOBECPKE NPABUIIBHOCTH BbICKA3bIBACMBIX CY)K,Z[CHI/II\/II;

4) mpuoOpeTeHne OIbITa MO TUIAHKPOBAHHIO, OPTaHU3AIMH U ITPOBEICHUIO YICHUIECKUX KCIICPUMEHTOB!
yMEHHE HaOJII0IaTh 32 X0A0M IPOIIecca, CAMOCTOSATENILHO MPOrHO3UPOBATh €ro pe3ybTar, (POPMYITHPOBATH
O606H.[eHI/I51 " BBIBOJIBI ITO pC3yJIbTaTaM HpOBCIIéHHOI‘O OIIbITa, UCCIICAOBaHHUA, COCTABJIATH OT4YET O
POJICNIaHHOM padoTe;

Pa6oroii ¢ undgopmanmeit

5) yMeHueM BbIOMpaTh, aHATU3UPOBATH U MHTEPIIPETHPOBATh MHPOPMAIIMIO PA3IMYHBIX BHIOB U (opMm
IIPEJICTaBICHHUS, II0JIy4aeMYI0 U3 Pa3HbIX UCTOUHUKOB (HAyYHO-IIOMYJISIpHAs JUTEPATypa XUMUYECKOTO
coJiepKaHus, CIIPaBOYHbIE TOCOOUs, pecypchl IHTepHEeTa); KpUTHUECKH OLICHUBAThH IPOTUBOPEUUBYIO U
HEJOCTOBEPHYIO HH(POPMAIIHIO;

6) yMEHUEM IPUMEHSTH Pa3JIMYHbIC METOBI U 3AIPOCHI TIPH MTOUCKE U 0TOOpEe HH(POPMALIUH 1
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIMMBIX JJISl BHIIOJTHEHUS y4eOHBIX U MO3HABATENBHBIX 33/1a4 OIpe-
JEJNIEHHOTO THIIA; IPUOOPETEHUE OMbITa B 00JIACTH UCIIOJIb30BaHUS HH()OPMALIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHi1, OBIa/IEHUE KyIbTypO aKTUBHOT'O MCIOJB30BAHHUS PA3IMYHBIX TTOUCKOBBIX CUCTEM;
CaMOCTOSITENIbHO BBIOUPATh ONTHUMAIEHYIO (JOPMY MPEACTaBICHUSI HHPOPMAIMH U WILTIOCTPUPOBATH
pelaemMble 3a/1a4 HECIIOKHBIMU CXEMaMH, AUarpaMMaMu, IpYruMu popMaMu rpaduKy U uxX
KOMOWHAITASIMHU;

7) yMEHHUEM KCIIOJIb30BATh U aHAIM3UPOBATH B IPOLIECCE YUCOHOM M UCCIICI0BATEIBCKOM eI TeIbHOCTH
UH(POPMALIHIO O BIUSHUU POMBIIIJICHHOCTH, CEIBCKOT0 X03HCTBA U TPAHCIIOPTA HA COCTOSIHUE
OKpYKaroIe TPUPOIHOU CPEJIbL;

YHuBepcaIbHBIMI KOMMYHHUKATHBHBIMH JIeii CTBUSIMH

8) ymeHueM 3a/1aBaTh BOMPOCHI (B XOJI€ TUAIOTa H/HIH JUCKYCCHH) IO CYIIIECTBY 00CYXIaeMOM TEMBI,
(bOpMyIIHPOBATH CBOM MPEIIOKECHUS OTHOCUTEIIBHO BBIMIOJIHEHUS MPEIIOKESHHON 33/1auu;

9) nproOpeTeHre OMNbITA MPE3CHTAIIMH PE3YJIbTATOB BHIMTOJHEHUS XMMHUYECKOTO KCIIEPUMEHTA
(;1abopaToOpHOTO OMbITA, JTA00PATOPHOM PAOOTHI MO UCCIEAOBAHUIO CBOMCTB BELIECTB, YI€OHOTO MPOEKTA);

10) 3aMHTEpECOBAaHHOCTH B COBMECTHOM CO CBEPCTHHKAMU TMO3HABATEILHON M UCCIIE0BATEIbCKOM
JEeSTENIbHOCTH MPH PEIICHUH BO3ZHUKAIOIIUX MPOoOJIeM Ha OCHOBE yuéTa OOIIMX UHTEPECOB U COTTIACOBAHUS
no3uiuii (00cyxaeHusi, 0OMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPMHAIIHS COBMECTHBIX JICUCTBUH,
orpezieNieHue KPUTEPUEB 10 OIIEHKE KaueCTBa BHIMOJIHEHHON pabOoTHI U 1Ip.);

YHHUBepCcaIbHBIMH PEryIsiTHBHBIMH AeHCTBUAMH

11) yMeHHEM CaMOCTOSITENBHO ONPEICISITh LENH IeITeIbHOCTH, TTIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh U IPU HEOOXOIMMOCTU KOPPEKTUPOBAThH CBOIO JAESTEILHOCTD, BEIONpaTh Hanbosee
s pexTuBHBIEC CITOCOOHI pellieHNs YIeOHBIX U MO3HABATEIBHBIX 33]1a4, CAMOCTOSTEILHO COCTABIIATh WU
KOPPEKTUPOBATh NPEI0KEHHBIN AJITOPUTM JI€HCTBH IPY BBIITOJIHEHUH 33/1aHUI C Y4ETOM MOITyYEHUS
HOBBIX 3HaHHUM 00 N3ydyaeMbIX 00BEKTaX — BELIECTBAX U PEaKLHUsAX; OLEHUBATh COOTBETCTBHE MOTyUYEHHOTO
pe3yJibTaTa 3asiBJICHHOM 1IEJIH;

12) ymeHneM UCTIONB30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IIPpeJIaracMble B YCJIOBUY 3aaHUM.

IHPEAMETHBIE PE3YJIBTATBI

B cocraBe npeamMeTHBIX pe3yIbTaTOB IO OCBOCHHUIO 00513aTETLHOTO COIEPKaHUs, YCTAHOBIIEHHOTO JaHHOM
MpUMEPHOM paboueii MporpaMMoi, BEIJEISIOT: OCBOSHHBIE O0YyJaIOIIMMUCS HaydHbIE 3HAHUSI, YMEHUS U
CrocoObI TeUCTBUH, crierupuIecKue sl TPEIMETHON 00JacTh «XUMHUS», BUIBI ACITEIHBHOCTH 10
MOJTYYSHHUIO HOBOTO 3HAHMS, €T0 MHTEPIPETALUU, TPEOOPa30BaHUIO ¥ PUMEHEHHIO B PA3INYHBIX YUCOHBIX U

HOBBIX CUTYyallHUAX.



[IpenMeTHBIE pe3yabTaThl OTPaKatoT CHOPMUPOBAHHOCTD Y 00YUAIOIINXCS CIEAYIOMUX YMEHHI:

8 KJIACC

1) packpvieams cymblci OCHOBHBIX XUMHYECKUX ITOHATHI: aTOM, MOJICKYJIA, XUMHYECKHUI DJIEMEHT, IPOCTOE
BELIECTBO, CJI0)KHOE BEIIECTBO, CMECH (OJJHOPO/IHASL U HEOJHOPO/IHAs ), BAICHTHOCTb, OTHOCUTEJIbHAS
aTOMHas U MOJIEKYJIIpHasl Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBasi 10J1s
XUMHUYECKOT0 3JIEMEHTA B COSIMHEHUH, MOJISIPHBINA 00bEM, OKCH, KHCIIOTa, OCHOBAHHUE, COJIb,
3IIEKTPOOTPHILATEIIEHOCTD, CTEIICHb OKUCIICHHSI, XUMUYECKasl peaklus, KjJacCu(puKaus peakiii: peakiuuu
COCIMHEHUS, PEaKIH PA3JI0KEHHsI, PEaKIIMU 3aMEICHHs, PEaKLUU 0OMEHa, 9K30- U SHAOTEPMHUUECKUE
peaxiuu; TermoBoi 3¢ ekt peakuuu; Apo aToMa, JEKTPOHHBIN CIIOW aTOMa, aTOMHAsi OpOUTAalb, pajnyc
aToMa, XMMHUYECKasl CBSA3b, MTOJISIPHAs U HETIOJISIpHAsl KOBAJIEHTHAs CBA3b, NIOHHAS CBSI3b, HOH, KATUOH, AHUOH,
pacTBOp, MaccoBasi A0JIs BEleCTBa (IPOLIEHTHAs KOHLEHTPALUs1) B pacTBOPE;

2) unnocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHYECKHX MOHATUH (CM. I1. 1) M IPUMEHSATH ATU MOHATUS
IIPY OIIMCAHHUH BELIECTB U UX NPEBPAILCHUN;

3) ucnonv306ames XUMHUYECKYIO CUMBOJIUKY JJIsl COCTABICHUs (POPMYIT BELIECTB U YPaBHEHUIT XUMHUYECKUX
pEaKIIN;

4) onpedensmb BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCANHCHHSIX; CTCIICHb OKHCIICHHS
3JIEMEHTOB B OMHAPHBIX COCIMHEHMSIX; IPUHAIEKHOCTh BELIECTB K ONpeeEHHOMY KJIacCy COEUHEHUH 110
dopmynaM; BUA XMMUYECKOH CBsI3U (KOBAJIEHTHAs M MOHHAsI) B HEOPIaHUYECKUX COEIMHEHMSIX;

5) packpvieams cmwicn epuomuueckoro 3akoHa J{. V. MenzeneeBa: 1eMOHCTPHPOBATh IOHUMaHHE
NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX IEMEHTOB OT UX NosIokeHus B [lepuonnyeckoit
CUCTEME; 3aKOHOB COXPaHEHMsI MACChl BELLIECTB, [IOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIPHOTO YUCHMS,
3aKoHa ABOIaJpo; OIMUCHIBATh U XapaKTepu3oBaTh TabauuHyo Gopmy Ileproauueckoil cucTeMsl
XUMHYECKHX 3JIEMEHTOB: pa3inyarh MOHATHUS «TJaBHas moarpymnmna (A-rpymma)» u «modounas noarpymnmna (b-
rpynma)», Majsle U 00JbIlINe NEPUOAbl; COOTHOCUTh 0003HAUEHUSI, KOTOPbIE UMEIOTCS B Ta0IHILIE
«IIepnoanyeckas cucreMa XuMA4YecKkux anemMeHToB . M. MenaeneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMHU
CTPOEHHS aTOMOB XMUMHUYECKHUX JIEMEHTOB (COCTaB U 3aps]l sSApa, 00IIee YHCIIO 3JIEKTPOHOB U
pacnpeneseHre ux rno 3JIeKTPOHHBIM CII0SIM);

6) rraccuguyuposams XMMUYECKUE FTIEMEHTBI; HEOPTaHMUECKHE BEIIECTBA; XMMUYECKHE PeaKIiu (1o
YHCIIy U COCTAaBY YYacCTBYIOIIMX B PEAKIIMU BEUIECTB, 10 TEMJIOBOMY 3D PEKTy);

7) xapaxmepuzosamo (Onucviéams) 00IINE XUMUUECKHUE CBONCTBA BEIIECTB Pa3IUYHBIX KJIACCOB,
MOJTBEPIK/1asl ONMCAHUE TPUMEPAMHU MOJIEKYJIIPHBIX YPaBHEHHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI;

8) mpoerno3uposams CBONCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYeCTBEHHOT'O COCTaBa; BO3MOKHOCTH
IIPOTEKAaHNsI XMMHUYECKUX MPEBPAILEHUN B PAa3JINYHBIX YCIOBUSX;

9) 6bluUCIAMbG OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MACChl BEIIECTB; MACCOBYIO JIOIIO
XMMHUYECKOT'0 3JIEMEHTA 10 (GOopMyJIie COSMHEHNUS; MAaCCOBYIO JOJIIO BELIECTBA B PaCTBOPE; IPOBOIUTH
pacuéThl 110 YPAaBHEHHUIO XUMUYECKON PEAKIUY;

10) npumensimsb OCHOBHBIE OTIEPALIIH MBICITUTEIBHON IESTEIPHOCTH — aHAJIN3 H CHHTE3, CPaBHEHUE,
0000111eH1e, CUCTEMATH3AIIHIO, KJIaCCU(UKALIUIO, BHISIBICHUE PUUMHHO-CIIECTBEHHBIX CBSI3eH — s
W3YYEHHUS CBOMCTB BEILIECTB U XUMHUUYECKUX PEAKLUI; ECTECTBEHHO-HAyYHbIE METO/IbI TO3HAHUSA —
HaOJr0/IeHuEe, U3MEPEHNE, MOJICIUPOBAHUE, YKCIIEPUMEHT (peasibHbIN M MBICTICHHBIH );

11) creoosamsb npaBuIIaM MOIB30BAHUS XMMUYECKON ITOCYI0H U 1a00paTOpHBIM 000pYAOBaHHUEM, a TAKKE
npaBuiIaM OOpAIIEHHUs C BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSAMH IO BHIMOJIHEHUIO JJAOOPATOPHBIX
XMMHUYECKHX OIBITOB I10 MOJIYYEHHIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (BOJOPOA U KUCIOPOaa),
MPUTOTOBJICHUIO PACTBOPOB C OMpPEIEIEHHON MacCOBOH J10J1el pacTBOPEHHOIO BEIIECTBA; MJIAHUPOBATH U
MPOBOAMTH XMMHUYECKHUE IKCIIEPUMEHTHI 110 paCliO3HABAaHUIO PACTBOPOB IIEN0UEH M KUCIOT C TOMOIIbIO



UHIUKATOpOB (JIakMyc, peHondranent, METUIOPAHX U Jp.).

9 KUIACC

1) packpwieame cmbici OCHOBHBIX XUMHUYECKHUX MMOHATHI: XUMHUYCSCKHIA 3JIEMEHT, aTOM, MOJICKYJIa, HOH,
KaTHOH, aHUOH, IIPOCTOE BELIECTBO, CII0)KHOE BEIIECTBO, BAJIEHTHOCTD, AJIEKTPOOTPULIATEIHLHOCTD, CTEIIEHb
OKHCIICHHSI, XUMUYECKasi pEaKIHsl, XUMUYECKasl CBSI3b, TEIUIOBOW 3P PEKT peakunu, MOJIb, MOJIIPHBIN 00BEM,
pacTBOP; NIEKTPOIHUTHI, HEIJEKTPOIUTHI, SJICKTPOIUTUYECKAS JUCCOIMALIUS, PEaKIIM HOHHOTO 0OMeHa,
KaTaJln3aTop, XUMUYECKOE paBHOBECHE, 00paTUMbIe U HEOOPATUMBIE PEAKLIUHU, OKUCIUTEILHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMU, OKUCIIUTEND, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAaHOBIIEHUE, AJUIOTPOIINUS,
aM(OTEPHOCTh, XUMHYECKAs CBSI3b (KOBAJICHTHAsI, MOHHAS, METAIUTMUYECKAs ), KPUCTAITMUECKAs peIETKa,
KOPpO3Usl METAJIJIOB, CIUIABbl; CKOPOCTh XUMUYECKOW PEAKIIUH, IPEAEIBHO JIOMYCTUMAas KOHIIEHTPALUs
(ITIK) Bemiectna;

2) unIoCmpupo8ams B3auMOCBsI3b OCHOBHBIX XUMUYECKUX TOHSITUH (CM. 1. 1) ¥ IPUMEHATH 3TU TOHITHS
IIPU OMHMCAHUU BEUIECTB U UX MPEBpaIlleHU;

3) ucnonv306ame XAMHYECKYIO CAMBOJIMKY TSl COCTABJICHUS (DOPMYIT BEIIECTB U YPABHEHU I XMMUYECKUX
pEaKIIN;

4) onpedensime BaJCHTHOCTD U CTETNIEHb OKUCICHUS XUMUYECKUX DJIEMEHTOB B COSTMHEHHSIX Pa3IMIHOTO
COCTaBa; MPUHA/IJICKHOCTH BEIIECTB K ONpeAeNIEHHOMY KJaccy COeUHEHH 1Mo ¢popMyaam; BUI XUMUYECKON
CBsI3M (KOBaJICHTHAs, HOHHAS, METAJNINYECKas) B HEOPTaHUUECKUX COSAMHEHUAX; 3apsi/l HOHA M0 XUMUYECKOM
dbopmyie; xapakTep cpebl B BOJHBIX PACTBOPaX HEOPTAaHUYECKUX COSAMHEHUMN, TUIT KPUCTAILTNYECKON
peIéTKU KOHKPETHOTO BELIECTBA;

5) packpvieamo cmoica Tlepuoandeckoro 3akona J[. V. MeHaeneeBa u JeMOHCTPUPOBATh €r0 TIOHMMaHHE:
OTKCHIBATh M XapaKTepru30BaTh TabnuuHyto popmy lleproanyueckoil cucTeMbl XUMHUYECKHUX DJIEMEHTOB:
pa3nuyaTth NOHSTHS «TJaBHas noArpynmna (A-rpynna)» u «odbouHnas noarpymnmna (b-rpynmna)y», Mansie u
OOJIBIIIME TIEPHOIBI; COOTHOCUTH 0003HAYCHHUSI, KOTOPBIC UMEIOTCS B IEPUOAMYSCKON TaOIHIIe, C YUCITOBBIMU
XapaKTEepUCTUKAMU CTPOCHUS aTOMOB XMMHUECKHX 3JIEMEHTOB (COCTaB U 3apsij sjipa, 001ee Ynucio
AJIEKTPOHOB M PACIPEACIICHUE UX TI0 SJIEKTPOHHBIM CII0SIM); OOBSICHSITH OOIINE 3aKOHOMEPHOCTH B
U3MEHEHHWU CBOWCTB JIEMEHTOB U MIX COEJIMHEHHI B TIpeiesiaX MaJIbIX TIEPHOIOB U IIIaBHBIX MOATPYII C
y4€TOM CTPOCHUS UX aTOMOB;

6) rraccuguyuposams XMMUYECKUE FTIEMEHTBI; HEOPTaHMUECKHE BEIIECTBA; XMMUYECKHE PeaKIiu (1o
YHCIIy U COCTAaBY YYaCTBYIOIIMX B PEAKIIMH BEIECTB, 110 TEINIOBOMY 3(PPEKTY, IO U3MEHEHUIO CTENEeHEN
OKHCIICHHUSI XHMUYECKHUX JIEMEHTOB);

7) xapaxmepuzosams (ONMUCHIBATH) OOIIKE U CIICIU(PUUESCKHE XUMHUECKHE CBONCTBA MIPOCTHIX U CIOKHBIX
BEIIIECTB, MOATBEPK/1asi OMMCAHNE TPUMEPaMH MOJIEKYISPHBIX U HOHHBIX YPAaBHEHU COOTBETCTBYIOIINX
XUMHYECKHUX PEaKIIHii;

8) cocmasnsimv ypaBHEHHUS INEKTPOIUTHYECKOM UCCOIMALINH KUCIIOT, IEJI0UEH U COJICH; IOTHbIC ’
COKpaIIEHHbIE YpaBHEHUS peaKIMii HOHHOTO 00MEeHa; ypaBHEHUS PEeaKIIHii, TOITBEPKIAI0IITIX
CYIIIECTBOBaHHME T'€HETHUECKON CBSA3M MEX/y BEIIECTBAMH Pa3IMYHbIX KJIACCOB,;

9) packpvieams cywHOCHb OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIINI MOCPEJICTBOM COCTABIICHHUS
AJIEKTPOHHOTO OajlaHca ATUX PEaKIIHii;

10) npoerosuposams cBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHUS; BO3MOXXHOCTH NPOTEKAHUS
XUMHUYECKHUX TIPEBPAIICHUN B PA3TMUHBIX YCIOBUSIX;

11) viuucasims OTHOCUTENBHYIO MOJIEKYIISIPHYIO U MOJISIPHYEO MacChl BEIIECTB; MaCCOBYIO JIOJFO
XMMHUYECKOT'0 3JIEMEHTA 10 (opMyJie COeJMHEHNUS; MaCCOBYIO JOJIO BELIECTBA B PACTBOPE; IPOBOIUTH
pacu€Thl M0 YpaBHEHUIO XUMHUYECKOHN PEaKIIHH;

12) cneoosams nipaBuIIaM MOJIH30BAHUSI XUMUYECKOW MOCYI0H U 1a00paTOpHBIM 000PYI0BaHHUEM, a TAKKE
IpaBuJiaM OOpaIlleHus C BEIECTBAMHU B COOTBETCTBUU C MHCTPYKIIUSAMHU 10 BBIIMOJIHEHUIO Ta0OPATOPHBIX



XUMHUYECKHUX OTBITOB IO MOTYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHaKa M YTJIEKHCIIOTO Ta3a);

13) nposooums peaxiyu, MOATBEPKIAFONINE KAYeCTBEHHBIN COCTaB Pa3JIMYHBIX BEIIECTB: PACIIO3HABAThH
OTIBITHBIM ITyTEM XJIOpUI-, OpOMHUI-, HOJH -, KapOoHaT-, pocdar-, cunmkar-, cyabpaT-, THIPOKCHI-UOHBI,
KaTHOHBI aMMOHUS 1 MOHBI N3YYE€HHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUUECKUX
BEIIIECTB;

14) npumensimsb OCHOBHBIC OTIEPAIIMU MBICIUTEIBHON JISSTEIBHOCTH — aHAJIM3 U CUHTE3, CPAaBHEHUE,
000011eHNE, CUCTEMATH3AIIHIO, BBISIBICHUE IPHYNHHO-CIIEICTBEHHBIX CBSA3EH — JUIS H3Y4EHHS CBOIMCTB
BEIIECTB M XMMHYECKHX PEaKIiii; eCTECTBEHHO-HAYYHBIC METO/IbI IO3HAHUS — HAONIOICHHE, U3MEPEHHE,
MOJICIIUPOBAHKE, IKCIICPUMEHT (peabHbIA U MBICIICHHBIH).



TEMATHYECKOE IINIAHUPOBAHUE

8 KJIACC
Ne | HaumeHoBaHue pa3jies1oB U TeM nporpammsbl | KoJsimuecTBo yacoB Dy1ekTpoHHbIE (LU POBbIE) 00pa3oBaTe/IbHbIE pecypchl
n/n
BCEro | KOHTPOJIbHBIE | MPAKTHYECKHE
padoTsI padoTsI
Pasznien 1. IllepponayajibHbIe XUMHYECKHE TOHATHSA
1.1. [ Xumusi — BaxkHasi 00J1acTh ecTecTBO3HAHUs | 6 0 2 https://resh.edu.ru/subject/29/
M NPAKTHYECKOIi 1eSITeILHOCTH YeJIOBeKa https://resh.edu.ru/subject/lesson/1521/start/

POUI ypok Nel-5.
My b TUMe IMHHBINA AUCK, npuiokenue K yqeOnuky O.C. 'abpuensn Xumus 8 knacc.
BubnanoTeka BUICOYPOKOB
https://interneturok.ru (8 kiacc)
http://maratakm.narod.ru Caiir «Mup xnmun» http://webelements.narod.ru Iomyssiprast GuGIHOTEKa XHMAYECKHX DJIEMEHTOB
https://videouroki.net/video/01-himiya-kak-chast-estestvoznaniya-predmet-himii.html

1.2. | BemecrBa 16 1 1 https://resh.edu.ru/subject/29/

M XHMHYECKHe peakiuu https://resh.edu.ru/subject/lesson/1522/start/

POII ypok Ne6-7.
MynbTumMe uiHbIH TUCK, punokeHue K yueonuky O.C. I'abpuensin Xumus 8 kiacc.
Bubnmorexa BH1€OypOKOB
https://interneturok.ru (8 kiacc)
http://classchem.narod.ru KouTpen — Xumust 1J1st BeeX: yaeOGHOMH(BOPMAIIMOHHBIN CaiiT
http://experiment.edu.ru AJIXUMUK: caiir JL.IO. Amnk6epoBoit
https://videouroki.net/video/himiya/8-class/khimiia-8-klass/

Hroro no pazaeny 22

Paznen 2. Bakueiilune npeacTaBUTeH HEOPraHNYECKHX BELECTB

2.1. | Bo3nyx. Kucaopoa. Ionsitie 06 okcuaax 6 0 1 https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/8/
POII ypok Nell,12,15,16,23.
MynbTUMEANIHBIH qUCK, mpuiiokeHne k yueouuky O.C. I'abpuensn Xumus 8 kiacc.
BubmmoTeka BUIeoypokoB
https://interneturok.ru (8 knacc)
http://www. nanometer.ru OHiaiiH-ClIpaBOYHUK XUMHUYECKUX demeHToB WebElements
https://interneturok.ru/lesson/chemistry/8-klass/bvewestva-i-ih-prevraweniyab/sostav-vozduha

2.2. | Boxopon. 3 0 1 https://resh.edu.ru/subject/29/

ITonsiTHe 0 KHCJI0TAX U COJISIX

https://resh.edu.ru/subject/29/8/

ypok Ne13,19,20,21,22. MynbTuMuARITHBII JUCK, puitoxeHne K yueOuuky O.C. Iabpuensn Xumust 8 kiiacc.

BubnmmoTeka BUIeOypoKoB

https://interneturok.ru (8 kacc)

http://classchem.narod.ru KouTpen — Xumust 11t BeeX: yueOGHOMH(BOPMALIMOHHBIN CaiiT

http://experiment.edu.ru AJIXUMUK: caiir JL.FO. AnnkOepoBoit

https://resh.edu.ru/subject/lesson/3119/main/ https://www.sites.google.com/site/himulacom/3Bonok-Ha-ypok/8-Kiacc-repBbIii-roa-
00y4eHus1/ypOK-47-KHCIOThI-COCTaB-KJIacCU(DHKALUS-HOMEHKIIATy pa-110JIy4eHHEe-KHCIOT

https://www sites.google.com/site/himulacom/3B0HOK-Ha-ypOK/8-Kiacc-nepBblii-roa-00ydeHus/ypok-49-cosmknaccuprkanmsi- HOMCHKIIaTypa-
CIOCOOBI-TIOIYyYCHUS-COJIeH



http://maratakm.narod.ru/
http://webelements.narod.ru/
http://classchem.narod.ru/
http://experiment.edu.ru/
http://www/
http://classchem.narod.ru/
http://experiment.edu.ru/
http://www.sites.google.com/site/himulacom/звонок-на-урок/8-класс-первый-год-
http://www.sites.google.com/site/himulacom/звонок-на-урок/8-класс-первый-год-обучения/урок-49-соликлассификация-номенклатура-

2.3. | KouuyecTBeHHbIE OTHOIIECHUS B XUMHH

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/8/

PDII ypoxk Ne8,9,10. MynbTuMequidHBIH AUCK, puiiokeHue K yueOuuky O.C. T'abpuernsin Xumus 8 kiacc.

Bubnroreka BHICOYPOKOB

https://interneturok.ru (8 kmacc)

http://chemistry. narod.ru XuMuK.py: caiit 0 xumuu
https://www.yaklass.ru/p/himija/8-klass/raschetnye-zadachi-po-khimii-14608/kolichestvo-veshchestva226776/re-91ae5ac2- 1e8d-4f6d-936f-
0645b96f2afa

2.4. | Bona. PacrBopbl. [TonsiTie 06 0OCHOBaHUSAX

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/8/

https://resh.edu.ru/subject/lesson/2062/main/

POUI ypok Nel14,17,18,23. MynsTuMeauiiHbIi qUCK, npuioxenue k yueouuky O.C. I'abpuensu Xumus 8 kiacc.
Bubnnoreka Buseoypokon

https://interneturok.ru (8 kiacc)

http://chemistry. narod.ru XuMuK.py: caiit o xumun

2.5. | OCHOBHBIE KJIACCHI HEOPraHMYECKHX
coeIMHeHuii

14

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/8/

POIII ypok Nel5-24 MynbTumeuiiHblil iuck, npuioxenue K yueonuky O.C. I'abpuernsin Xumus 8 kiace.

Bubnmorexa BHIeOypOKOB

https://interneturok.ru (8 kiacc)

http://classchem.narod.ru KouTpen — Xumust 115t BeeX: yaeOGHOMH(BOPMAIMOHHBIN CaiiT

http://chemistry. narod.ru XuMuK.py: caiiT o xumun
https://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-veshchestv-14371/klassifikatciia-veshchestv194235/re-a01b9a83-e412-44d8-
b12f-albf16aa7772

Wroro no pazaeny
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Paznen 3. Ilepuoanyeckuii 3axon u Ilepnoxnyueckas ¢

ncreMa

xummnyeckux 31emeHToB /. 1. Menneneena.
CTtpoeHue aToM0OB. XUMHYecKasi cBA3b. OKHCIUTETbHO-BOCCTAHOBHTEIbHBIE PeaKIHH

3.1. | Mepuoamyeckuii 3axon u [epuoagnueckas 6 1 0 https://resh.edu.ru/subject/29/
CHCTEMA XUMHYECKUX 2JIeMEHTOB https://resh.edu.ru/subject/29/8/
1. 1. Menpneneea. CTpoeHne aroma POIII ypok Ne25-28 MysbTUMe UiAHBIH ANCK, Tpuiiokerne K yuebuuky O.C. I'abpuernsin Xumus 8 kiace.
BubmmoTeka BUaeoypokoB
https://interneturok.ru (8 knacc)
http://classchem.narod.ru KouTper — Xumust 1u1st Beex: yaeOHOHH(pOPMALIMOHHBII CaiiT.
http://chemistry. narod.ru XuMuK.py: caiiT o xumun
https://videouroki.net/video/3-pieriodichieskii-zakon-i-pskhe-d-i-miendielieieva.html  https://resh.edu.ru/subject/lesson/2053/start/
3.2. | Xumnyeckasi cBsi3b. OKHCJINTEIBHO- 7 0 0 https://resh.edu.ru/subject/29/
BOCCTAHOBHTEJIbHbIE PeaKIHH https://resh.edu.ru/subject/29/8/
POIII ypok Ne29-34 MysbTumeauiiHblil Anck, npuioxerne Kk yueonuky O.C. I'abpuernsin Xumus 8 kiace.
BubnmmoTeka BUIeOypoKoB
https://interneturok.ru (8 kmacc)
http://chemistry. narod.ru XuMuK.py: caiit o xumuu
https://skysmart.ru/articles/chemistry/himicheskaya-svyaz  https://skysmart.ru/articles/chemistry/okislitelno-vosstanovitelnye-reakczii
Wroro no pazaeny: 13
PesepsHOE BpeMst 0
OBLIEE KOJIMYECTBO YACOB I10 68 3 7

ITPOI'PAMME



http://chemistry/
http://www.yaklass.ru/p/himija/8-klass/raschetnye-zadachi-po-khimii-14608/kolichestvo-veshchestva226776/re-91ae5ac2-1e8d-4f6d-936f-
http://chemistry/
http://classchem.narod.ru/
http://chemistry/
http://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-veshchestv-14371/klassifikatciia-veshchestv194235/re-a01b9a83-e412-44d8-
http://classchem.narod.ru/
http://chemistry/
http://chemistry/

9 KUIACC

Ne
n/n

HaumeHoBaHHe pa3/ieJi0B U TeM IIPOrPaMMBbI

KosmmuecTBO 4acoB

BCero

KOHTPOJIbHbIE
padoTsl

NpaKTHYecKHe
pa6oTs1

SuexTponHbIe (L (pPOBLIE) 00pazoBaTebHbIE pecypehbl

Pa3zjes 1. BenecTBo 1 XMMHYECKHE PeaKIuU

1.1

IoBTOpeHMe U yriryGJieHHe 3HAHUIT OCHOBHBIX Pa3/ie/ioB Kypca 8
KJiacca

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/9/

My nbTUMEANHHBIH JUCK, TpuioxeHue K yueouuky O.C. I'abpuensa Xumus 9 kinacc.
BubnnoTeka BHIcOypOKOB

https://interneturok.ru (8 kiacc)
https://skysmart.ru/articles/chemistry/kristalicheskaya-reshetka

1.2.

OcCHOBHBIE 32KOHOMEPHOCTH XHMHYECKHX PeaKumii

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/9/

POUI ypok Nel-4

MynbTUMe IMIAHBIH TUCK, nputoxkeHue K yueonuky O.C. I'abpuensn Xumus 9 kiacc.
BubnnoTeka BHIcOypOKOB

https://interneturok.ru (9 xiacc)

https://skysmart.ru/articles/chemistry/teplovoj-effekt https://skysmart.ru/articles/chemistry/gidroliz
https://skysmart.ru/articles/chemistry/himicheskoe-ravnovesie

1.3.

DJIEKTPOIHTHYECKAs] JHCConHanysi. XHMHYeCKHe PeaKI i B
pacTBopax

10

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/9/

POIII ypox Ne5-9

My IIbTUMEANHHBIH JUCK, TpriiokeHue K yueoHuky O.C. I'abpuernsa Xumus 9 kinacc.
BubnmnoTeka B11eOypOKOB

https://interneturok.ru (9 kmnacc)
https://skysmart.ru/articles/chemistry/teoriya-elektroliticheskoj-dissocziaczii

Hroro no pasaeny
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Pa3nen 2. HemeTaJ/UIbI H UX CO€IMHEHHST

2.1

OO6uas XapaKTepHUCTHKA XMMHYeCKUX dj1eMeHToB VIIA-rpynnbl.

T"asorennt

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/9/

POIII ypox Nel0

MyabTUMeAMIAHBIH UCK, nputoxkeHue K yueonuky O.C. Tabpuensn Xumus 9 knacc.

Bubnroreka BHIcOypOKOB

https://interneturok.ru (9 kiacc)
https://interneturok.ru/lesson/chemistry/9-klass/himiya-nemetallov/himicheskie-svoystvasoedineniy-galogenov

2.2.

O0mas XxapaKTepuCTHKA XUMHYECKHX 3j1eMeHTOB VIA-rpynnsl.
Cepa u eé coeTuHeHUsI

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/9/

POII ypox Nel1-13

MybTUMEANIHBIN HCK, priiokeHue K yueOHuky O.C. T'abpuernsia Xumus 9 kinace.
BubnnoTeka B1ICOypOKOB

https://interneturok.ru (9 xiacc)
https://interneturok.ru/lesson/chemistry/9-klass/himiya-nemetallov/sera-serovodorod-i-sulfidy




2.3.

O0uas XapaKTepUCTHKA XMMHUYECKHX 3JIeMeHTOB VA-rpynnsbl.
A3o0T, ¢pochop u ux coeuHeHUs

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/9/

POMI ypok Nel4-16

MyneTUMeuitHbI aucK, npuioxenue K yaeOnuky O.C. I'abpuensn Xumus 9 kinacc.
BubnnoTeka BHICOypOKOB

https://interneturok.ru (9 xacc)
https://videouroki.net/video/himiya/9-class/khimiia-9-klass/

2.4.

O0was xapaKkTepucTHKA XMMHYECKHX 21eMeHToB IVA-rpynnsl.

Yriiepoa u KpeMHUI U HX COeJHHEHUsI

12

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/9/

POUI ypok Nel7-21

My IbTUMEANHHBIH JUCK, TpuioxeHue K yuebuuky O.C. I'abpuensn Xumus 9 kinacc.
Bbubnnoreka Bu1cOypoKoB

https://interneturok.ru (9 kiacc)
https://videouroki.net/video/himiya/9-class/khimiia-9-klass

Hroro no pasgeny

29

Pa3nen 3. MeTasliibl 1 MX COeTHHEHUSI

3.1

O01ue CBOICTBA METAJIJIOB

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/9/

https://resh.edu.ru/subject/lesson/1607/start/

POII ypox Ne22

MynbTUMe IMIAHBIH TUCK, nputoxkeHue K yueoHuky O.C. I'abpuensn Xumus 9 kiacc.
BubnnoTeka BH1cOypOKOB

https://interneturok.ru (9 xiacc)
https://videouroki.net/video/himiya/9-class/khimiia-9-klass/
https://skysmart.ru/articles/chemistry/khimicheskie-svojstva-metallov
https://skysmart.ru/articles/chemistry/korroziya-metallov

3.2.

BaxHeiilune MeTaNJIbI H UX COeIMHEHUSI

10

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/9/

POII ypox Ne23-27

My bTUMEANIHBIH IHCK, TpuiioxeHue K yueOuuky O.C. T'abpuernsn Xumus 9 kinacc.
Bubnroreka BHIcOypOKOB

https://interneturok.ru (9 knacc)
https://skysmart.ru/articles/chemistry/kachestvennye-reakczii

Hroro no pazgemny:

14

Pa3nen 4. Xumus v OKpy:Kaiomas cpeaa

4.1.

BemecrBa u MaTepHaJibl B KU3HHU Ye/I0BEeKa

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/lesson/3504/conspect/151484/

MybTUMEANHHBIH IHCK, TpriiokeHue K yueOHuky O.C. T'abpuernsia Xumus 9 kinace.
Bubnnoreka BueoypokoB

https://interneturok.ru (9 kiacc)

Wroro no pazgeny:

PesepBroe Bpemst
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INOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
Ne | Tema ypoka KosunvecTBO 4acoB Buapbl,
n/n (opmbl
BCEro | KOHTPOJIbHbIE | IPAKTHYeCKHe
KOHTPOJIS
padoThI padoThI

1. | BBoasslii uacTpykTax nmo Th u ITIP. 1 0 0 YcTHbBIT
[Ipenmer xumuu. Ponp XuMuu B )KU3HU OIIpOC;
YeJI0BEKa.

2. | XuMmus B cucteme Hayk. Mertoabl mo3Hanus | 1 0 0 YcrHblii
B XUMHHU OT1poC;

3. | 3HaKOMCTBO C mpaBwiiaMu Oe3omacHocTu U | 1 0 1 [IpakTryeckas
npuémamu paboThl B XUMUYECKOH pabora;
nabopatopuu. [IpakTuueckas padora No 1.

[IpaBuna paGoThI B 1a00OpaTOpUU M MIPHEMBI
oOpailieHus ¢ 1abopaTOpHBIM
000pyI0BaHHEM

4. | Tena u BemectBa. Pusnueckue cBOMCTBA 1 0 0 YcrHbIi
BEIIECTB. ATperaTHoe COCTOSIHUE BEIIECTB OTIpOoC;

5. | Yuctele BemectBa U cMecH. CIrocoObl 1 0 0 VYcrHbIit
paszaeneHus cmecen OTIpOC;

6. | [IpakTuueckas pabota: Ne 2. Pa3nencHue 1 0 1 [IpakTuueckas
cMmecell (Ha mpuMepe OYMCTKH OBAPEHHOM paborta;
COJIN)

7. | Atomsl 1 Monexynsl. IIpocTeie u cnoxHsie |1 0 0 YcrHbIl
BEIIEeCTBA OTIpOC;

8. | Xummueckue rmeMeHTHl. 3HaKH (CUMBOJBI) | 1 0 0 VYcTHbIl
XUMHUYECKHUX IJIEMEHTOB OT1poC;

Temarnueckas
MUChMEHHAs
paborta;

9. | ATOMHO-MOJIEKYNIApHOE YUeHHE. 3aKOH 1 0 0 YcrHbil
MIOCTOSTHCTBA COCTaBa BEIIESCTB OTIpOC;

10. | Xumuueckas popmyna. BareHTHOCTD 1 0 0 VYcrHbIi
aTOMOB XMMHUYECKHX 3JIEMEHTOB OTIpOC;

11. | CocraBienue XuMHUYECKUX (HOPMYIT O 1 0 0 YcrHbil
BaJIEHTHOCTH. Haxo)kieHne BaIGHTHOCTH OTIpOC;
XUMHUYECKHUX IJIEMEHTOB 10 (hopmyiie

12. | OTHOCHTETbHAS aTOMHAS Macca. 1 0 0 YcrHbIi
OTtHocuTeIbHAsI MOJIEKYJISIpHASI Macca OTIpOC;




13. | Pemrenue 3ajay Ha BEIUUCIICHUE [IpakTuka
OTHOCHUTEIILHOU MOJIEKYJISIPHOM MacChl peleHus
BEIIECTB 3ajady;

14. | MaccoBas 107151 XMMHYECKOTO 2JIEMEHTa B [TpaxTrka
COEIMHEHUU pelieHus

3azay;

15. | Pemenue 3a1a4y Ha BBIUKCIIEHUE MACCOBOM [IpaxTuka
JIOJTU XUMUYECKOTO0 3JIEMEHTa 10 (popmyIie pelieHus
COEIMHEHUS 3a/ay;

16. | dusnyeckue U XUMHUYECKHUE SBJICHUSI. [TucbMeHHBIN
XuMuYeckasi peakius KOHTpOJIb;

17. | IlpusHaku U ycioBuUsl NPOTEKAaHUS [IncemenHsbIin
XUMHUYECKHUX PEaKIIHii KOHTPOJIb;

18. | 3akoH coxpaHeHus Macchl BemecTs. M.B. VYcTHBIN
JIOMOHOCOB — yUYEHBIN-3HIUKIIONEIUCT OIIpOC;

19. | XumMuueckue ypaBHEHUS VYcerHbIi

OTIpoC;

20. | Tunbl XUMHYECKUX peakluii (COeTUHEeHHUS, [TuceMeHHbIi
pasiioKeHus1, 3aMEeIIeHUsI, 0OMEHA) KOHTPOJIb;

21. | Ypok 0000IIeH s U CHCTeMaTU3allun YcrHbIi
3HAaHUU OIIpOC;

22. | KontponbHas pabota Nel. KonTponbHas

pabora;

23. | Bo3myx — cmech ra3oB. CocTtaB Bo3ayxa YcTHBIN

OIIpoC;

24. | TerunoBoii 3 deKT XUMHUUECKON peaklny, YcrHbIl
MOHSATHE O TEPMOXUMHUYECKOM YpaBHEHUH, 0T1poC;
9K30- U SHAOTEPMUUYECKUX PEAKLIUAX

25. | CiocoOBI MoTy4YeHHs KHUCIOpOoIa B YcrHbIf
71a00paTOpPUU U MPOMBIIUIEHHOCTH. OIIpoC;
[TpumeHneHue kuciaopoaa

26. | Ilpaktuueckas padota Ne 3. [Tonyuenue u [IpakTrueckas
cobupaHue KUCIOPO/Ia, U3YICHUE ETO pabora;
CBOMCTB

27. | KpyroBopoT KHCIIOpO/Ia B IPHPOIE. VYcrHbii
Kucnopos — XMMHUYECKUI DJIEMEHT U OIIpoC;
npoctoe BeniecTBo. [lonsTue 06 okcruax.

28. | O30H. XUMHYECKHE CBOWCTBA KUCIOPOIa. IInceMeHHbIi

KOHTPOJIb;




29. | Bogopon — XUMHUYECKUH DIIEMEHT U VYcrHbiit
MIPOCTOE BEUIECTBO. OT1poC;

30. | ITpakTuueckas padora Ne 4. [Tonyuenue u [TpakTrueckas
coOupaHue BOAOPOJa, U3yUEHHUE €r0 pabora;
CBONCTB

31. | [ToHsiTHE O KUCIIOTaX U COJSIX [TuceMenHbI

KOHTPOJIb;

32. | KomnaectBo BemecTBa. Moib. MomsipHast VYcTHEIN
Mmacca. OI1poc;

33. | 3akon ABoraapo. MosipHbIi 00BEM YcTHBIN
ra3os. OT1poC;

34. | Pemenue 3a1a4y Ha B3aUMOCBSI3b YcTHbil
KOJIMYECTBA BEIIECTBA, 00BbEMA U MacChl OI1poc;
ra3oB. Pacuérsl no XuMu4ecKkum
YpaBHEHUSM.

35. | Pacu€Thl M0 XMMUYECKHM YPaBHCHUSIM. [TuceMenHbI
[Tpumenenue 3akoHa ABOrajpo. KOHTPOJIb;

36. | dusnueckue u XUMUYECKUE CBOWCTBA YcTHbIl
BO/bl. AHAJIN3 U CUHTE3 — METO/Ibl oI1poc;
W3YYEHHUS COCTaBA BOBI.

37. | [TonsiTue 00 OCHOBAHUSAX W UHIUKATOPAX. YcrHbIi

OIIpoC;

38. | PactBopbl. PacTBOpHMOCTH BelIecTB B YcrHbii
BOJIC. OT1poc;

39. | KonnenTtpanus pactBopoB. MaccoBast 10J1st [MuceMeHHbIIH
BEILIECTBA B pacTBOpE. Brruncnenus ¢ KOHTpOJIb;
MCIIOJIb30BAaHUEM MOHATUS «MACCOBas J0JIs
BELIECTBA B PaCTBOPEN.

40. | I[Ipaktuyeckas padora Ne 5. [IpakTrueckas
[TpuroTroBieHne pacTBOPOB C pabora;
onpeaeNIEeHHON KOHIICHTPAIIUEN.

41. | KpyroBopoT BOJibl B IpUpoe. 3arpsi3HeHue VYcrHbii
NpUPOJIHBIX BOJ. OXpaHa U OUMCTKA OIIpoC;

MMPUPOAHBIX BO




42. | Knaccugukanus HEOpraHu4ecKux YcTHbIl
coequHenuni [lonaTue o rpynmnax cXoIHbIX OIpoc;
3JIEMEHTOB (IIETIOYHbBIE U
HIEJIOYHO3EMENbHbIE METAJUIbI, TAJIOT€HBI,

WHEPTHBIE ra3bl). DJIEMEHTbI, KOTOPbIE
00pa3yroT aMm(poTepHbIE OKCUIBI U
TUAPOKCUIBI

43. | Kimaccudukanusi HEOpraHM4IeCKux [TucbMeHHBIH
COCIMHECHU. KOHTpOJIb;

44. | Oxcunpl: KiaccUpUKaIUsI U CBOHCTBA. YcTHBIN

OT1poC;

45. | OcHoBaHus, KJIacCU(UKAIIHS U CBOMCTRBA, Y CTHBIN
CIOCOOBI IOJTyYEHUSI. OI1poc;

46. | AMdoTrepHbIe OKCUIBI U THIPOKCHU/IBI, UX YcTHbil
CBOIICTBa U MOJIy4YEHHE OTIpoC;

47. | Kuciotsl: cocraB, KiIacCH(pUKAIIHS, Y CTHBIN
HOMEHKJIAaTypa, pU3n4ecKue CBONCTBA OIIpoC;

48. | KHcioTel: XMMHAYECKHE CBOMCTBA, CIIOCOOLI YcTHbIi
MoJyuyeHusl. P akTHBHOCTH METaJIOB OTIpoC;

49. | Comu: knaccuuKaIus U CBOMCTBA. YcrHBIIT

OI1poc;

50. | Beruucnenwus 1o ypaBHEHUSIM XUMHYECKON [IncemenHsbIit
peaxiuu KOHTPOJIb;

51. | 'enetuueckas cBsA3b MEXKIY KIaCCaMH YcTHBIN
HEOPTaHMYECKUX COCAMHCHHIMA OT1poc;

52. | IIpaktuyeckas pabora Ne 6. Pemenue [IpakTnueckas
HKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe paborta;
«OCHOBHBIE KJIACCHI HEOPTAaHMYECKHUX
COEIMHEHUIN»

53. | Ypok 0600111eHHs ¥ CUCTEMATU3AIHH VYcrHbII
3HAHWI OIIpoC;

54. | KonTponbsHas pabota Ne2. KonTponbsHas

pabora;

55. | AHanmu3 KOHTPOJIBHOM paboTHI YcrHbil

OT1poC;

56. | Ctpoenue aromoB. COCTaB aTOMHBIX SIEp. YcTHBIN

N3oTomnbl. DnekTpoHbl. Puznueckuit OIIpOC;

CMBICJI ITOPAAKOBOI'O HOMEpA 3JICMCHTA




[NPOT'PAMME

57. | Ilepnoauyeckuii 3akoH u [lepnoauueckas |1 VYcrHbii
crucTemMa XuMu4deckux annemeHToB [1.1. OIpoc;
MenneneeBa. [leproasl, rpynisl,
noarpynnbsl. u3ndeckuii CMbICT HOMEPOB
nepuoja U rpymibl

58. | CtpoeHue 371eKTpOHHBIX 000J09eK aToMOB | 1 [TucbMeHHBIH
nepBbIX 20 XUMUYECKUX JIEMEHTOB KOHTPOJIb;
MEPUOJNYECKON CUCTEMBI
. . Menneneesa

59. | XapakTepucTuka XMMHYECKOTO 3MeMeHTa | 1 [TuceMenHbI
IO €ro MOJIOKEHUIO B IEPHUOTUYECKON KOHTPOJIb;
cucteme /1. 1. Menaeneera

60. | 3HaueHHEe NEPUOIUYECKOTO 3aKOHA U 1 YcrHBIIT
MEPHOINICCKON CHCTEMbBI XUMUYECKUX OTIpOC;
9JIEMEHTOB JIJISl Pa3BUTHS HAYKH U
npaktuku. [. . MenneneeB — y4€nblii,

Mearor ¥ rpakIaHuH

61. | Kourpomnbhas padota Ne3 1 KonTposnbhas

pabora;

62. | DNeKTPOOTPULIATEIHLHOCTH ATOMOB 1 YcTHBIT
XUMHUYECKHX DJIEMEHTOB. oI1poc;

63. | XuMudeckas cBsi3b: HOHHAs, KOBaJieHTHas | 1 TectupoBanue;
MOJISIpHAs U KOBAJICHTHAS HEMOJIIpHAas

64. | CreneHb OKUCIIEHUS 1 VYcerHbiit

OTIpOC;

65. | OKHCITUTEIIBHO-BOCCTAHOBUTEIILHBIC 1 YcrHbii
peaxiuu (OBP). [Ipouiecch okucneHus u OTpoc;
BOCCTaHOBJIEHHsI. OKHCIUTENN U
BOCCTaHOBUTEIH

66. | CocraBienue ypaBHeHUH okuciutensHo- | 1 YcrHbIl
BOCCTAHOBHUTEIIBHBIX PEAKITUN B CXEM OTIpOC;
AJIIEKTPOHHOTO OajaHca

67. | Ypok 0000IIIeHNS U CHCTeMAaTU3aIlnN 1 VYcrHbIi
3HAHUU OIIpOC;

68. | Ypok pa3BuBaroero KOHTPOJIs 3HAHUH. 1 YcrHbil
XuMusd B I€UCTBUHA OIIpOC;

OBIIEE KOJIMYECTBO YACOB I10 68

9 KUIACC




Ne | Tema ypoka KoanuecTBo yacoB Buapbl,
n/n dbopmbi
BCEro | KOHTPOJIbHbIE | IPAKTHYeCKHe
KOHTPOJIS
padoThI padoThI

1. | Knaccudukaius 1 HOMEHKIATypa 1 0 0 VYcerHbiit
HEOPraHMYECKUX BEIIECTB (MEXKIyHapoHas OT1poC;
Y TpUBHAJIbHAsN).

2. | Ilepuomuyeckuii 3akoH. [lepuoguaeckas 1 0 0 YcrHBIIT
CUCTEMa XUMHUYECKHX DJIEMEHTOB OTIpOC;
. . MenneneeBa. CTpoeHHE aTOMOB.

3. | 3akoHOMEpHOCTH B U3MEHEHUU CBOWCTB 1 0 0 VYcrHbiit
XUMHYECKHX 3JIEMEHTOB MEPBBIX TPEX OT1poC;
NEPUOOB, KIS, KAIbLIUA U UX
COEIMHEHUI B COOTBETCTBUHU C TIOJIOKEHUEM
B MIEPUOANYECKON CHCTEME U CTPOCHHUEM
aTOMOB.

4, | XuMHYECKHE CBOICTBA BEIIECTB, 1 0 0 YcrHBIIT
OTHOCSIIIMXCS K Pa3IMYHBIM KJIacCaM OTIpOC;
HEOPTaHMYECKUX COSAMHCHUN, X
TCHETHYECKAs CBS3b.

5. | Ctpoenue BemiecTBa: BUIbI XUMHUUECKOU 1 0 0 VYcrHbii
CBsI3H. TUIBI KPUCTAIIMYECKUX PEIIETOK, OTIpOoC;
3aBHCHUMOCTH CBOWCTB BElIECTBa OT TUIIA
KPUCTAJUIMYECKON PELIETKU.

6. |Bxoanoit konTposs Nel wumu BITP 1 1 0 KonTponbHas

pabora;

7. | Knaccudukamus XuMU4ecKux peakiuii mo |1 0 0 YcrHbI
pa3IMYHBIM MPU3HAKaM (IO YUCIY U OT1poC;
COCTaBY y4YaCTBYIOIIUX B PEaKIIUU BEIIECTB,

1o TerioBoMy 3¢ (exTy, o NU3MEHEHHUIO
CTETeHEH OKUCICHHS] XUMHYECKHUX
AIIEMEHTOB, 10 0OPATUMOCTH, TIO YUACTHUIO
KaTajan3aTopa). DK30- U YHAOTEPMUUYECKUE
pEaKIuu, TePMOXUMHUIECKHE YPaBHEHUS.

8. |IloHsATHE O CKOPOCTH XMMUYECKOH peakiui. | 1 0 0 YcrHbil
[ToHSITHE O TOMOTCHHBIX U T€TEPOTSHHBIX OTIpOC;

pPEaKknusx. CDaKTOpI)I, BJIMAOOIMEC HA

CKOpPOCTH XHUMHYISCKOMN peaKknum.




9. |[IlonsTHe 00 0OpaTUMBIX U HEOOPATUMBIX YcTHbIl
XUMUYECKHUX peaknusx. [lorsTue o OTIPOC;
XUMHUYECKOM paBHOBeCHU. DAKTOPHI,

BJIUSIONINE HA CMEIIEHIUE XUMHUYECKOTO
paBHOBECHSI.

10. | MexaHu3M OKHCIUTEILHO- Y CTHEBIN
BOCCTAHOBUTEIBHBIX PEAKIIUA OTpoc;
(9TEKTPOHHBIN OaTaHC OKUCITUTEITHHO-

BOCCTAaHOBUTEJIBHON PEAKIINH).

11. | Teopust 37AEKTPOIUTUUECKONU AUCCOLIMALINH. YcTHBIN
DIIEKTPOIUTHI X HEANEKTPOJIUTHI. KaTHOHBI, OTIpOC;
aHUOHLI. MeXaHn3M JUCCOIHAIINHN BEIECTB
C Pa3JIMYHBIMHU BUJIAMU XUMHUYECKOM CBSI3H.

12. | Crenens aucconuanuu. CUIbHEIE U c1a0ble YcrHBIIT
AJIEKTPOJIUTHI. OTIpOC;

13. | Peakuuu MOHHOTO OOMEHa, YCIIOBUS UX [TuceMenHbI
npoTekanus. MIoHHbIe ypaBHEHUS pEeaKIIHiA. KOHTPOJIb;

14. | XuMnuyeckue CBOMCTBA KUCIOT B CBETE Y CTHEBIN
IPEJICTaBICHUM 00 IEKTPOIIUTUYECKOU OIIpoC;
JIMCCOIMAIIHH.

15. | XuMuueckue CBOMCTBA OCHOBAHUI B CBETE YceTHBIN
MIPEACTABICHHUI 00 AJICKTPOIUTHICCKOM OTIpOC;
JIMCCOIAAIIHH.

16. | XuMnueckue CBOMCTBA COJIEH B CBETE YcTHBIN
MPEJICTaBICHUM 00 IEKTPOIIUTUYECKOU OIpoC;
JIUCCOIAAIIHH.

17. | IlonaTue o TuIpoIU3e COeil. YcTHEBIN

OTpoc;

18. | KauecTBeHHbIE peakiluy HA KATHOHBI U YcTHBIN
aHUOHLI. OTIpOC;

19. | IIpakTrueckas padota Nel. Pemenwue [IpakTuueckas
AKCIIEPUMEHTANIbHBIX 33/1a4 110 TEME pabora;
"DneKTponuTHYeCKas quccoruanus' .

20. | KontponbHas paboTta Ne2 KonTponbHas
"DNeKTpONUTHYECKAsT TUCCOLHAITUS. pabora;

XHUMHUYECKUE PEaKUU B paCTBOpax"




21. | OOmras xapakTepuUCTHKA raJlOTeHOB. YcTHbIl
Oco0eHHOCTH CTPOEHUSI aTOMOB 3TUX OT1poC;
3JIEMEHTOB, XapaKTEPHBIE JIJIsl HUX CTEIeHU
okucienusa. CtpoeHue u Gpunveckue
CBOICTBA MPOCTHIX BEUIECTB — raJIOr€HOB.

XUMHYECKHE CBOWCTBA HA MPUMEpE XJI0pa
(B3auMoOJIeHCTBUE C METaJNIaMH,
HEMeTaJUIaMH1, [IeJI0UaMu).

22. | XnopoBomopona. CosstHast KUCIIOTa, VYcTHEIN
XAMHYECKHUE CBOMCTBA, IMOJyYCHUE, OIIpOC;
npuMeHeHue. KauecTBeHHas peakius Ha
XJIOPUJI-UOHBI.

23. | ®u3HOIOTHYECKOE IEHCTBUE XJI0pa U YcTHBIN
XJIOPOBOAOPO/Ia HA OpPraHU3M YeJIOBEKa. OTIpoC;
Baxxueiiiume XJI0puIpl U UX HaXOXKICHHUE B
pupoie.

24. | IIpaktuueckas pabora Ne 2. Pemenue [IucbmenHsbIit
AKCIEPUMEHTAJIBHBIX 33/a4 10 TeEME KOHTPOJIb;
"IToarpynmna rajoreHos". [IpakTrnueckas

pabora;

25. | Pemenwe 3a1a4 Ha BEIYUCIICHHUS 110 YcrHbIi
YpaBHEHUSAM XUMHYECKHUX PEaKIHid, eCliu OTIpoC;
OJIMH peareHT JIaH B U30BbITKE.

26. | OOmias xapakTepucTHKa 31eMeHTOB VIA- [InceMeHHBIM
rpynnbl. OCOGEHHOCTH CTPOEHHS AaTOMOB KOHTpOJIb;
ATUX JIEMEHTOB, XapaKTePHbIE I HUX
cTenieHu okucieHus. CTpoeHue u
¢u3nyecKkue CBOMCTBA MPOCTHIX BEIIECTB -

KHUCJIOpOJa U Cephl. AJUTOTPOITHBIE
MOAU(UKAIIMN KACTIOPOIa U CEPHI.
Xumuueckue cBoiicTBa cepbl. Haxoxnenue
Cepsl U €€ COCIMHEHNI B IPUPOJIE.
XHMHYECKOE 3arpsi3HEHUE OKpY Karolen
Cpelbl COeTMHEHUSIMU Cepbl (KUCIOTHBIE
JIOX/IM, 3arpsi3HEHHE BO3/1yXa U BOJOEMOB),
CHOCOOBI €ro MpeI0TBpaILECHHS.

27. | CepoBojiopoj1, CTpoeHHE, (PU3UIECKHE U YcTHBIN
XUMHYECKHE CBOMCTBA. OIIpOC;

28. | Okcubl cepbl Kak MPeACTaBUTETN YcTHBIN
KHCJIOTHBIX OKCUJI0B. CEepHUCTAsI KUCIIOTA. OIIpoc;




29.

CepHnas kucnoTa, Gu3n4ecKue u
XUMUYECKHE CBOWCTBA (00IIHE KakK
NPEeCTaBUTEIIS Kilacca KUCIIOT U
cnenuduaeckue), npumenenne. Conu
CEpHOM KUCIIOTHI, KAYECTBEHHAS PEaKIIUs Ha
cynbdaT-uoH.

IIcbMeHHbBIN

KOHTPOJIb;

30.

XUMHYECKUE peaKklly, Jiexallrue B OCHOBE
IPOMBIIIICHHOTO CIIOC00a MOTyYeHUS
CEepHOM KUCHOTHL. Pemenue 3agad Ha
HaXO0XJIEHUE MACCOBOM J0JIA BBIXO/a
IPOJYKTA PEAKLUU.

VYcTHEIN
OTpoc;

31.

OO0m1as XxapakTepucTUKa 3JIEMEHTOB V A-
rpymibl. OCOOCHHOCTH CTPOCHHUS aTOMOB
9THX 3JIEMEHTOB, XapaKTEPHBIC JIJIST HUX
CTETICHU OKUCIICHUS. A30T,
pacrpocTpaHeHue B IPUPoJIe, pu3ruecKue
U XUMHYECKHUe cBoiicTBa. KpyroBopot a3ora
B IIPUPOIC.

IIrceMeHHbBIN

KOHTPOJIb;

32.

AMMHUak, ero Gpu3nuecKue 1 XUMUYECKUe
CBOMCTBA, NoTydeHue u npumeHenue. Conu
aMMOHHSI, UX (PU3NICCKUC U XUMHUCCKHC
CBOIiCTBa, MpuMeHeHue. KauecTBenHas

pCaKkirg Ha NOHbBI aMMOHMUA.

VYcTHBIN
OTIpoOC;

33.

[TpakTuueckas padota Ne3. [Tonydenue
aMMMaKa, U3y4yeHHE €ro CBOMCTB.

[IpakTrnueckas
pabora;

34.

A3oTHas KUCIOTa, € pusnueckue u
XUMHUYECKHE CBOWCTBA (00IIME KaK
MpeJICTaBUTEINS KJlacca KUCIIOT U
cnenuduyeckue). Hurparsi.

[IncbMeHHbBIN

KOHTpOJIb;

35.

Hcnonp30BaHre HUTPATOB U COJIEH
aMMOHHUS B KAUECTBE MUHEPAIbHBIX
ynoopenuit. XuMHUECKOE 3arpsi3HEHNE
OKpYKarOLIEH Cpelibl COEAUMHEHUSMH a30Ta
(KUCIIOTHBIC HOXK/IH, 3aTPSI3HEHHIE BO3IyXa,
TOYBHI U BOJIOEMOB).

YceTHbpn

OT1poC;

36.

®docdop, anmoTpomnHbie MOTUPUKALIAN
docdopa, puznyeckue U XUMHUIECKHE

CBOMCTBA.

[IncbMeHHbBIN

KOHTPOJIb;




37.

Oxkcun docdopa(V) u pochopnas Kuciora,
du3nveckre 1 XUMHUYECKHE CBOMCTBA,
nony4yeHue. KauecTBeHHas peakius Ha
docdar-uonsl. Mcronp3zoBanue pocharos B
Ka4eCTBE MHUHEPATIbHBIX yIOOPECHUH.
3arpsi3HEHUE MPUPOTHBIX BOAOEMOB
dbocdaramu

IIcbMeHHbBIN

KOHTPOJIb;

38.

Yraepon, amioTponHble MOIU(BUKALIUHY,
pacrpocTpaHeHue B Ipupoe, PU3ndecKue
U XUMUYECKUE CBOMCTBA. AICOpOITHSI.
Kpyrosopor yriepoja B mpupoze.

VYcTHEIN
OTpoc;

39.

Oxkcupel yraepoaa, ux Gpusndeckue u
XUMHYECKHE CBOWCTBA, (PU3HOIOTHIECKOE
JICHCTBUE HA KHUBBIC OPTaHU3MBI,
MOJIy4YeHHUE U PUMEHEHHE. DKOJIOTUYECKUE
po0JIEMBI, CBS3aHHBIC C OKCHUIOM
yraepoaa(IV); runoresa riobanbHOTO
NOTEIUICHUS KJIMMATa; MapHUKOBBIN

addexr.

YcTHpIN

OT1poC;

40.

YronpHas KUCIIOTA U €€ COJIM, UX
bu3nYecKrue U XMMUYECKUE CBOMCTBA,
MOJy4YeHHE U TpuMeHeHue. KauecTBeHHas
peaxiys Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY,
MEJIUIIMHE, TPOMBIIUIEHHOCTH, CETLCKOM

XO3SIUCTBE.

ITuceMeHHbIi

KOHTPOJIb;

41.

[TpakTnueckas padorta Ne4. [Tonyuenue
yriekucioro ra3a. KauectBeHHas peakuus
Ha KapOOHaT-HOH.

[IpakTrnueckas
paborta;

42.

[TepBoHaUYaNIbHBIC TIOHATHUS 00
OpTraHN4YCCKUX BCIICCTBAX KAK O
COC/IMHECHUSX YIIIepo/ia: 0COOCHHOCTH
COCTaBa M CTPOCHHSI.

YcTHBIN
OTIpOC;

43.

ITousTe 0 OMOJOTHYECKH BAKHBIX
BEIIIECTBAX: KHUPaAX, OeNKax, yriieBojax.
MarepuanbHO€ €IMHCTBO OPTaHUYECKUX U
HEOPTraHUYECKUX COCTUHEHUI.

YcTHbin

OTIpOC;

44,

KpemHuuii, ero ¢pusndeckne 1 XUMUYECKHE
CBOﬁCTBa, MOJIY4YCHHE U IPUMCEHCHUC B
anekTpoHuke. CoeIMHEHNs] KPEMHUS B

MIPUPOJIE.

[IncbMeHHbBIN

KOHTPOJIb;




45. | O6ume npeacTaBieHUs: 00 OKCHIE VYcrHbiit
kpeMumsI(IV) u kxpeMHUEBOM KUCITOTE. OTIPOC;
Cunukatsl, UX UCIIOJIb30BAHUE B OBITY,

MEAUIIMHE, TPOMBIIIICHHOCTH

46. | BaxxHeiiye CTpOUTEIbHBIE MaTEPUAIIbI: YcrHbIit
KepaMHKa, CTeKJIO, [IEMEHT, OETOH, OI1poc;
xene300eToH. [Ipobiemsr 6e30macHOro
UCIIOJIb30BAHUS CTPOUTENIbHBIX MaTepUaIoB
B [IOBCEHEBHOM JKU3HH.

47. | IIpaktuyeckas padora Ne 5. Pemenue [IpakTrueckas
9KCIIEPUMEHTAJILHBIX 3aa4 10 TeMe pabora;
"Baxkneiilne HeMeTaIbl U UX
coenuHeHus".

48. | O000EeHne 1 cucTeEMaTU3aIysl 3HAHU. YcrHBIIT

OI1poc;

49. | KonrponbHast padota Ne3 "Hemeranisl 1 ux KoHntpoibHas
coenuHeHus". pabora;

50. | OGmiast xapakTepUCTUKAa XUMUUYECKUX YcTHBIT
AJIEMEHTOB — METAJJIOB HA OCHOBAHUH MX OI1poc;
MOJIOKEHUS B IEPUOANYECKON CUCTEME
xumuueckux anemenToB J[. . Meneneera
U CTpoeHUst aToMOB. CTpOCHUE METAILIOB.

Mertamnndeckasi CBA3b U METaNIMUECKast
KPUCTAJUINYECKast pEIIETKA.

51. | DneKTpoXUMUYECKUH P/ HAIPSKEHUH VYcrHbIl
MeTauioB. PuU3NvecKue U XUMUYECKUE OIIpoC;
cBoiicTBa MeTaiioB. O01e crnocoObl
MOJIy4EHUSI METAJJIOB

52. | IloHsATHE O KOPPO3UH METAJUIOB U YcrHbii
OCHOBHBIE CITOCOOBI 3aITUTHI OT KOPPO3HUH. OT1poc;

53. | CrutaBsl (cTanb, 9yryH, JFOPATIOMAHUH, YcTHbIi
OpoH3a), UX IPUMEHEHHE B OBITY U OIIpoC;
MPOMBILIEHHOCTH.

54. | llenounbie MeTaiubl. [lomokeHue B YCTHBIN
MEePUOIUUECKON CHCTEME XUMUYECKUX OT1poC;

snemenTtoB J[. . Menzaeneesa, ctpoeHue
aroMoB. Haxoxnenue B mpupoe.
®dusnyeckue 1 XUMHIECKHE CBOMCTBA (Ha
npuMmepe HaTpus U kanus). OKCuabl 1
TUAPOKCHUIBI HATpHs U Kanwus. [[pumenenmne

ICJIOYHBIX METAIJIOB U UX COC}IHHGHHfl.




55. | lllenouHo3eMenbHBIE METAIBI MATHUMN U YCTHBIN
KaJIbIIUW, CTpoeHre aToMoB. [losioxenue B OIpoc;
MePUOIUYECKON CHCTEME XUMUYECKUX
snemenToB 1. V1. Menpaeneena.

Haxosxnenue B npupoe. Pu3nyueckue u
XMMHYECKHE CBOMCTBA. Baxknennne
COCTMHECHUS KaJIbIIUS (OKCHT, THIPOKCHU]I,
COJIN).

56. | Pemenue 3a1a4 Ha BEIYMCIIEHUS IO ITuceMeHHEbIN
YpaBHEHUSIM XUMUYECKUX PEaKLUl, eCIIu KOHTpOJIb;
OJIMH U3 PEAreHTOB JaH B U30bITKE UIH
COJICPKUT MIPUMECH; MACCOBOM JT0JIH
BBIXO0/Ia TPOJIYKTA PEAKIIUHU.

57. | dKécTkocTh BOABI U CIIOCOOEI €€ YcTHBIN
yCTpaHEHHUS. OTIpOC;

58. | Beluncnenusi o ypaBHEHUSIM XUMHYECKHUX ITuceMeHHBIH
peaKIuii, eciii OJIMH U3 PEareHTOB JaH B KOHTPOJIb;
BHJIE BOAHOTO PACTBOpA C MU3BECTHOM
MacCOBOM JOJICH.

59. | [Ipaktudeckas padora Ne6. JKécTkocTh [IpakTudeckas
BOJIBI M METO/IbI €€ YCTpaHEHUSI. pabora;

60. | Amromunuid. [TonoxeHnue B nepruoInIecKon VYcTHBIN
CHUCTEME XMMUYECKUX dieMeHToB /I, . Ompoc;
MenieneeBa, CTpO€HUE aTOMa.

Haxoxnenue B npupoae. duznueckue u
XUMHYECKHUE CBOMCTBA. AM(OTEpHbIE
CBOMCTBA OKCHJIa U THAPOKCHU/IA.

61. | XKeneso. [TomoxkeHne B IEpHOAMICCKOMN YcTHbIi
CHCTEME XUMUUYCCKHX djeMeHToB /. . OTpoc;
MeneneeBa, CTpO€HUE aToMa.

Haxoxnenue B npupone. Puznueckue u
XHMUYECKHE CBOMCTBA.

62. | Oxkcunsl, ruapokcuabl u conu xenesa(ll) u VYcrHbIit
xenesza(Ill). OT1poC;

63. | [IpakTuueckas padota Ne 7. Pemenue [MpakTudeckas
AKCIIEPUMEHTANIbHBIX 33/1a4 110 TEME pabora;
"Ba)kHel e METaJUIbl B UX
coenunenus".IToBTopenue u 06001IeHNE TTIO
teme "Metamn"

64. | KonrponbHas pabota 1o teme Ne3 KonTponbHas

"Metauier"

pabora;




65.

HOBBIC MaTepI/IaJIBI 1 TCXHOJIOTHUH.
BemecTBa u maTepuaibl B TOBCETHEBHOM
KU3HH Y€JIOBEKa. XUMUS U 3I0POBhE.
Be3onacHoe UCIIOIB30BaHKE BEIIECTB U
XUMUYECKHUX PEAKIIUA B OBITY.

YcTHBIN

OTIpOC;

66.

[TpupoaHbIe HCTOUYHUKH YTIIEBOAOPOAOB
(yrosb, mpuUpOIHBINA Ta3, HEPTH) TPOTYKTHI
UX NepepadoTKU, UX POJIb B OBITY U

MMPOMBIIIJICHHOCTH.

VYcTHEIN
OTpoc;

67.

OCHOBBI KOJIOTHYECKOI TPAaMOTHOCTH.
XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEH
Cpelibl, IPEIeIbHO AOMYCTUMAS
KoHIeHTpanus Bemects - [1/1K). Posb
XUMHUH B PEHICHUH YKOJIOTMUECKUX
po0JeM.

YcrHBIN

OT1poC;

68.

[ToBTOpenue TeMsl "I 'eHeTnveckas cBs3b

MEXJly MEeTaJulaMU U HeMeTauiaMu'.

VYcTHBIN
OTIpoOC;

OBIIEE KOJIMYECTBO YACOB I10
[MTPOI'PAMME

68




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

8 KIIACC

Xumus. 8 xknace/I"adbpuensia O.C., Octpoymon N.I'., Cnaakos C.A., AkimonepHoe o01iecTBo «M31arenscTBo
«[IpocBemieHuey;

9 KJIACC

Xumus. 9 knacc/I"abpuensu O.C., Octpoymon WN.T'., CnankoB C.A., AkinonepHoe obmectBo «M3aaTenbcTBoO
«IIpocBemenuey;
BBenute cBOii BapuaHT:

METOANUYECKUE MATEPHUAJIBI 1JISA YYUTEJIA

8 KJIACC

1. B nomomuip mkonsHOMY yuutento. M. FO. T'opkosenko «Iloypounbie pa3paboTKu 0 XUMUH K yIeOHUKaM:
O. C. T'abpuensiaa; H. M. Conmnna, M. I1. Canuna; I'. E. Pym3utuca, ®. I'. ®enpamana» 9 kinacc. «Bakoy,
Mocksa 2005 r.

2. B momomts abutypuenty. O. C. 'abpuensu, U. I'. OctpoymoB «Xumus». [Tocodbue ams mKoIbHUKOB
cTapmux kiaccoB u nocrynatomux B BY3s1. JIpoda, Mocksa 2005 r.

3. B momoms aburypuenty. P. A. Jlugun, B. A. Monouko, JI. JI. AnpeeBa « Xumus». I NIKOJTEHUKOB
cTapuMx kjaccoB U nocrynatonux B BY3s1. Teopernueckue ocHoBbl. Bonpockl. 3anaun. Tectsl. [lox
penakmueit mpodeccopa P. A. Jlugunaa 3 — e u3nanue, ucnpasieHHoe. Jpoda, Mocksa 2004 r.

4. I'abpuensia O.C. IIporpamma kypca xumuu 1i1st 8-11 kimaccoB 001meo0pa3oBaTeNbHBIX YIpSKICHAN. — M.
Apoda;

5. lN'abpuensa O.C. Xumust: 8 kimace : yaeOHUK 1 0011Ie00pa3oBaTeIbHBIX yapexaeHuid. — M.: [Ipoda.

6. 'abpuensn O.C. Uzyuaem xumurio B 8 ki1.: qunaktudeckue Matepuainl / O.C. TadpuensH, T.B. CmupHOBa.
— M.: biuk mtoc

7. I'abpuensn O.C., Bucko6oitnukosa H.I1., flmykosa A.B. HactonbHas kHura yuurens. Xumus. 8 KiL.:
Metoaunueckoe nocobue. — M.: [Ipoda;

8. 'abpuensn O.C., Pynos H.H., TonkynoB B.1. Xumudeckuii sxkcriepuMeHT B mkode. 8 kinace. — M.: [Ipoda
9. MunuctepctBo obpazoBanus Poccuiickoit @enepannu. [Iporpammsl ais 0611e00pazoBaTeabHbIX
yuapexaennit. Xumust 8 — 11 knaccsl. -3-e u3nanue, crepeoturniHoe - Mocksa; Ipoda, 2002 r. (ctp. 26 — 37).
10. Pabouas mporpamma. Xumus. kK YMK O. C. I'abpuensiaa Jlabupunr. py. M3garenscrso "Bako" 2016 r.
11. ®enepanbHOro KOMIIOHEHTA TOCYIaPCTBEHHOIO CTaHAapTa oo1ero oopasosanus no xumuu (HYacts 1.
OcHoBHOe 00111ee 00pa30BaHKE) ISl OCHOBHOM 00111€00pa30BaTeIbHON IITKOJIBI B COOTBETCTBUU C
CYIIECTBYIOIIEH KOHIENIUEH XUMIUIECKOTO 00pa30BaHMs.

12. Xumust: 8 kimacc: KOHTPOJIbHBIE U TIPOoBepouHbIe paboTh K yueOHuky O.C. ['abpuensna «Xumus. 8
kiaace» [ O.C. I'abpuensa, I[1.H. bepeskun, A.A. Yimakosa u ap. — M. : JIpoda;

13. Xumus 8 kmace. Xumus 8 kiacc: yueonuk / O. C. [aObpuensa. — 8-¢ u3z. npepad. — M. : Jlpoda, — 2019 1.
287 c. [1] c. : mn. - (Poccuiicknii y4eOHUK).

ISBN 978-5-358-21272-5

14. Xumus B Tabnuuax 8 — 11 knacesl. CripaBouHoe mocobue. ABTop — coctaButenb A. E. Haconosa 10 —e
u3nanue, crepeorunHoe. Jpoda, Mocksa 2007 r.

9 KUIACC



1. B nomomp mkonpHOMY yuntento. M. FO. 'opkoBenko «Iloypounsie pa3paboTKu MO0 XMMUHU K yIeOHUKAM:
O. C. T'abpuensna; H. M. Connna, M. I1. Canuna; I'. E. Pym3utuca, ©. I'. ®enpamana» 9 kiacc. «Bakoy,
Mocksa 2005 r.

2. B nmomoms aburypuenty. O. C. I'abpuensn, U. I'. OctpoymoB «Xumus». [Tocodue 11 MKOIBHUKOB
CTapIux KiaccoB U nocrynatoumx B BY3s1. Ipoda, Mocksa 2005 r.

3. B momoms aburypuenty. P. A. Jlugun, B. A. Monouxo, JI. JI. ArnpeeBa « Xumusi». i NIKOJTEHUKOB
cTapiux kiaccoB u nocrynaroimux B BY3e1. Teopernueckue ocHoBbl. Borpocsl. 3anauu. Tectsl. [loa
penakmueii mpodeccopa P. A. Jluguna 3 — e u3nanue, ucnpasiernoe. Jpoda, Mocksa 2004 r.

4. T'abpuensa O.C. IIporpamma kypca xumuu it 8-11 kiraccoB 00111e00pa3oBaTENbHBIX YUPEKIACHHH. — M.:
Apoda;

5. Xumus 9 knacc: yueonuk / O. C. I'abpuensH. — 7-e uza. npepad. — M. : llpoda — 2019 1. 319, [1] c. wi.
(Poccuiickuii yaeOHUK)

ISBN 978-5-358-21507-8

6. I'abpuensau O.C. U3yuaem xumuto B 9 ki1.: nuaakTryeckue matepuaist / O.C. I'abpuensu, T.B. CmupHOBa.
— M.: biuk mwroc

7. I'abpuensn O.C., Buckoboiinukosa H.I1., flurykoBa A.B. HactonbHas kaura yanrens. Xumus. 9 K.
Mertonudeckoe mocodue. — M.: [lpoda;

8. I'abpuensan O.C., Pynos H.H., TonkynoB B.1. Xumuueckuit sxcnepuMenT B mkose. 9 kinacc. — M.: Ipoda
9. MunucrepctBo obpazoBanus Poccuiickoii @eneparuu. [Iporpammel amst o01ieo0pa3oBaTeabHBIX
yupexxaennii. Xumus 8 — 11 kimaccel. -3-e u3nanue, crepeotuntoe - Mocka; Jpoda, 2002 r. (ctp. 26 — 37).
10. Pabouas mporpamma. Xumusi k YMK O. C. I'abpuensna Jlabupunr. py. U3garensctso "Bako" 2016 r.
11. ®eaepanbHOro KOMIIOHEHTA TOCYIAPCTBEHHOTO CTaHAapTa obiero oopasosanus no xumuu (HYacts 1.
OcHoBHoe o0111ee 06pazoBaHue) JIJIs1 OCHOBHOW 00111e00pa30BaTeIbHOM HIKOJIBI B COOTBETCTBUU C
CYILIECTBYIOIIEH KOHIENINEeH XUMIUYEeCKOro o0pa3oBaHusl.

12. Xumus: 9 kiacc: KOHTPOJIbHBIE U TpOBepouyHbIe paboThl K yueOHuky O.C. ['abpuensna «Xumus. 9
knace» / O.C. I'abpuensn, I[1.H. bepeskun, A.A. Yiakosa u ap. — M. : JIpoda;

13. Xumus 9 knace: yueonuk / O. C. I'abpuensH. — 7-¢ u3a. npepad. — M. : [Ipoda — 2019 1. 319, [1] c. un.
(Poccwmiicknii yaue6nuk) ISBN 978-5-358-21507-8

14. Xumus B Tabnumax 8 — 11 kmacesl. CipaBouHoe mocobue. ABTop — cocraButensd A. E. Haconosa 10 — e
u3nanue, crepeoruntoe. Jpoda, Mocksa 2007 r.

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET

8 KJIACC

1) http://nsportal.ru/page/poisk-po-saitu

2) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://mwww.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://www.zavuch.info/methodlib/136/30956/ (caiiT st yauTesst XUuMUHA 1 OHOJIOTHH)
6) http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10 klass_2_chasa_v_nedelju/1-1-0-23
7) https://resh.edu.ru/subject/29/8/

8) https://interneturok.ru (8 kmacc)

9) http://chemistry. narod.ru XuMuK.py: ca#it o xumuu

10) https://skysmart.ru/articles/chemistry

11) TTopran Beepoccuiickoit omumiua st mkoasHUKOB. http://rusolymp.ru/

12) Pycckuii o6pa3oBarenbHbIi mopTai. http://www.gov.ed.ru


http://nsportal.ru/page/poisk-po-saitu
http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/
http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/
http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72
http://www.zavuch.info/methodlib/136/30956/
http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10_klass_2_chasa_v_nedelju/1-1-0-23
http://chemistry/
http://rusolymp.ru/
http://www.gov.ed.ru/

13) denepanbHbIi poccHiicKuil 001e00pa3zoBaTenbHbIi moprai. http://www.school.edu.ru
14) ®enepanbhbiii moptan «Poccuiickoe oOpazoBanuey. http://www.edu.ru

15) Iopran kommanuu «Kupumt u Medoauii». http://www.km.ru

16) OOpa3oBarenbHbIii opTai «Ydebay. http://www.uroki.ru

17) XKypnan «Kypbep oOpazoBanusy. http://www.courier.com.ru

18) XKypnan «Bectauk oopazoBanusi». http://www.vestnik.edu.ru

19) Uznarenbckuit nom «IIpodxuuray. http://www.profkniga.ru

20) Uznarensckuii noMm «1 centsops». http://www.1september.ru

21) ®ecruBainp nemarornyeckuii uaei «OTKPBITHIA yPOK» (M31aTCIbCKUM T0M «1 CeHTSIOPSI»).
http://festival.1september.ru

22) https://elementy.ru/catalog?type=39

23) https://www.alto-lab.ru

24) Unrepuer nopran [Ipolllkomy.pyhttp://www.proshkolu.ru/

25) http://www.mon.gov.ru MuaucTepcTBO 00pa3oBaHus U HAYKH.

26) Caiit CJAM I'MA: PELIIY BIIP, OI'D, EI'D, I'BD u LIT. https://sdamgia.ru

9 KUIACC

1) http://nsportal.ru/page/poisk-po-saitu

2) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://www.zavuch.info/methodlib/136/30956/ (caiit asst yuuress XAMUU U OUOJIOTHH )
6) http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10 klass 2 chasa_v_nedelju/1-1-0-23
7) https://resh.edu.ru/subject/29/9/

8) https://interneturok.ru (9 kmacc)

9) https://skysmart.ru/articles/chemistry/

10) https://www.alto-lab.ru

11) TMopran Beepoccuiickoit omummua s mkoasHUKOB. http://rusolymp.ru/

12) Pycckuii oOpa3oBatenbHbiii moprai. http://www.gov.ed.ru

13) ®denepanbHbIil poccHicKUil 001e00pa3zoBaTenbHbIi moprai. http://www.school.edu.ru
14) denepanbhbiii mopTai «Poccuiickoe odpazoBanuey. http://www.edu.ru

15) Iopran komnanuu «Kupumwt u Meboauity. http://ww.km.ru

16) O0pazoBatenbHbIi moptan «Yuebay. http://www.uroki.ru

17) Kypuan «Kypsep obpazosanusi». http://www.courier.com.ru
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http://www.zavuch.info/methodlib/136/30956/
http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10_klass_2_chasa_v_nedelju/1-1-0-23
http://www.alto-lab.ru/
http://rusolymp.ru/
http://www.gov.ed.ru/
http://www.school.edu.ru/
http://www.edu.ru/
http://www.km.ru/
http://www.uroki.ru/
http://www.courier.com.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHHE

1) TexHuyeckue CpeacTBa O0yICHU:
1.TIpoexTop

2. IlepcoHayIbHBIN KOMITBIOTEP

3. Dkpan

2) IleuaTHast MPOIYKIIKS:

1. IlpaBuna TexHUKU 6€30MACHOCTH (CTEH/] SKCIIO3UIIMOHHBIN )

2. [Tepnoanueckas cucrema XxuMuueckux anemeHToB J[.M. MenneneeBa (CTeH1 SKCIIO3UITMOHHBIN )

3. PacTBOpUMOCTB COJICH, KHCIIOT M1 OCHOBAHUMN B BOJIE (CTEH/I YKCITO3UIIMOHHBIN )

4. IIpaBuia noBeeHUs 00y4aIOMUXCs B KAOWHETE XUMHUU (CTEH]T SKCITIO3UITMOHHBIN )

5. IIpaBuiia moBeaeHUs 00YUaAIOMIMXCSl B KAOMHETe XUMHUH (MHCTPYKTAXKH JIJIs1 TPAKTUYECKUX paboT U
71a00paTOPHBIX OIBITOB),

6. JleMOHCTpallMOHHBIC TAOIHUIIHI IO XUMHH

7. JIeMOHCTpallMOHHBIE TUTAKATHI 110 HEOPTAaHUYECKON XUMUH

8. KoMIIekT mopTpeToB XUMHKOB

3) Crnennanu3upoBaHHas yueOHas MeOeb:
. Jlocka ayiuTopHasi C MarHUTHON TTOBEPXHOCTHIO
. CToJ1 IeMOHCTPAIIMOHHBII
. Cron nuceMeHHBbIN AJ1 yuuTens (B KIIaCCHOM KOMHATe U B 1a00paHTCKOM)

. Ctonnl ABYXMECTHBIC YUCHUYCCKNEC B KOMIIJICKTC CO CTYJIbSIMU

1

2

3

4

5. Cryn uist yuutens
6. [lIkadb! cekunoHHbIe (B Ta00PaHTCKOM )
7. lIka¢ BBITSHKHOM

8. CreHka LIKOJIbHAS

9. PakoBuHa-Moilika

10. Ceii¢ nnst xpaHeHHs PeaKTUBOB

11. Ctenn KIaccHbBIN YroiIo0K

OBOPYJIOBAHME /UIA ITPOBEJAEHUSA TIPAKTUYECKHUX PABOT

VY4eOHO-IpakTHUECKOe U yueOHO-T1abopaTopHOe 000pyI0BaHHE

1) [TpuGopkl, HAOGOPHI MOCY B ¥ TA00PATOPHBIX MPHHAIICIKHOCTEH TSI XUMHUUECKOTO SKCIIEPUMEHTA
OO01ero Ha3HAa4YEHUS:

1. HarpeBatenbHble MpUOOPHI (CIIUPTOBKA)

2. Jlep>xatenu

2) JleMOHCTpaIMOHHBIE

1. HaGop mocyabl ¥ puHAAIEKHOCTEH I JEMOHCTPALIMOHHBIX OMBITOB 10 XMMUHU

2. HaGop mocyzapl 1 NPpUHAAIEKHOCTEH [Tl BBIMOJIHEHUS TPAKTHYECKUX pabOT 110 XUMHUU
3. TaTtuB A5 1EMOHCTPALIMOHHBIX TPOOUPOK



3) Cneumanu3npoBaHHbIC IPUOOPHI U aNITAPATHI
1. Anmapar (mpubop) 1151 MOJTydeHHs ra30B
2. ITpubop 11t coOMpaHust ¥ XpaHEHHs ra30B

4) KoMIUTEKTBI /17151 JTAOOPATOPHBIX OIBITOB U MPAKTUUECKHUX 3aHATHIA 110 XUMUU
. HaGop mocy/pl 1 mpuHAANIEKHOCTEH sl yYSHHYECKOTO IKCIIEPUMEHTA

. HabGop Ganok s xpanenus TBepabix peaktuBoB (30 — 50 mur)

. Habop ckissHOK ((hy1akOHOB) /17151 XpaHEHHsI pACTBOPOB PEAKTHBOB

. Habop npobupox (I1X-14, I1X-16)

. HarpeBarenu npubops! (ciimproBku (50 mir)

. Ilpubop 11 moTy4eHus ra3os

. lltaTuB nabopaTopHblii xumuueckuit HIJIX

. HaGop mocyzp! 17151 IeMOHCTPAIIMOHHBIX U TAOOPAaTOPHBIX OIBITOB

© 0O N O O B W N P

. KommiekT BOpoHOK KOHYCOOOpa3HbIX

[EEN
o

. Kommmzexr BOPOHOK HUJIMHAPUYICCKUX

[N
[EEY

. BOpOHKa ACIIUTCIIbHAA HUJIMHAPHUYCCKad

[EEN
N

. BOpOHKa KaliCJibHasa

[EEN
w

. KoMmiekT k016 KOHHYECKUX

[EEN
IS

. Kommext k016 KPpYIJIOAOHHBIX

[EEN
(S

. Kommext k016 IIJIOCKOAOHHBIX

[EEN
(o2}

. KommnexTt MeH3ypok

17. KoMIIJIeKT XUMHUYECKUX CTAaKaHOB

Hcnonb3yroT U1t IPOBEACHUS Pa3IMUHbIX XMMUYECKUX OIeparIiii.

18. KoMIUIEKT IUIMHAPOB:

19. KommuiekT mmareseil ¥ J0XKeK I BEIIeCTB:

20. KoMIUIeKT MeTasTIM4ecKuX U3JeJIui 17151 IEMOHCTPAIIMOHHBIX U JIAOOPATOPHBIX ONBITOB: 3aKHM
BUHTOBOU, 3a5KUM IPYKUHHBIN,

32)KUM MTPOOHPOYHBIH, JTOKKA JUISI CKUTAHUS BEIIECTB

21. Habop CTEKJITHHBIX TPYOOK

22. Habop uznenuit u3 gapdopa u pasHca: crynka ¢ nectukom Nel, Ne3, Turens HU3KUH, yaa

BbIMIApUTENbHASL, TPEYTONIbHUK AJIs1 TUTIIS Neb.

5) Moaenu
KoHcTpyKTOp JUIS COCTAaBIEHUS MOJIEKYIT

6) HarypasibHbie 00BEKTHI KOJICKITHH

. AmroMuHIHA

. Bormokna

. KameHHBIi1 yrosib 1 IpoAyKThI €ro nepepadoTku
. Kayuyx

. MeTtanibl 1 crjiaBbl

. MuHepasl U TOpHBIE TOPOABI

. Hed b 1 BaxkHel1e NpoayKTHI ee epepadoTKu
. ITmacTMaccel

© 00O N O OB W N -

. TorumBo
10. YyryH u cranb



7) PeakTuBbI

1. Kucnota consnas

2. HaGop Ne 3 BC «Illemoumn»
Kanus runpoxcun

Kanpums ruagpokcuy

Harpus runpokcup

OTaenpHo:
['uapoxcu aMMOHUS
I'mapokcun menu
['uapoxcun 6apus

3. OKcHIbI METAJLIOB:
Oxcup 6apust

Oxkcup Kenesza (1)
Oxcug ATIOMUHUS

4. Meramnsl:
AOMUHUHR (TpaHyJIIbI)
JKeneso BoccTaHOBII. (ITOPOIIOK)

[uuk (TpaHysis)
XKenezo MeTamumyeckoe BOCCTAaHOBICHHOE BOJJOPOIOM

5. Habop Ne 6 C «Opranudeckue BeIecTBa
I'excan

I'moxo3a

I'muuepun

dopmanuH

MypaBprHas KUCIOTA

Kucnora ykcycHas

OTaenpHo:
Hedtp

AHUMH

6. HaGop Ne 7 C «MuHepasibHbIe y100pEeHUs»
AmMoHu# cynbdar

Kanuit xnopuctslit

Kapb6amun (MoueBrHa)

Hatpueas cenurpa (HaTpuii a30THOKHUCIIBIH)
Cynepdocdar rpaHyTupoBaHHBIH
Tpunarpuiidocdar rpaHynHpoBaHHBINR

OTaenpHo:



docdoputHas myka
Cynepdocdar npoctoii

Kanuitnas conb

7. Habop Ne 8 C «MloHHUTBI»
AHHOHHUT

Kartnonut

8. Habop 11 C «Conu 711 AEMOHCTPAIIMOHHBIX OIBITOBY
AmMMuak 0e3BOIHBIA

AMMOHMH yIrieKUCIbIN

Kanuit yrnekucnbii

Kanuii yrnekuciplil Kucibii

Kanmit pocdoprokucbii

Kanbuwmii pochopHOKHCTBII

Kanmbuii hocOpHOKHUCITBIN 0THO3AMEIICHHBIN

Harpuii yrnexkucisiit

Harpuii hochoprokucibiii 12-BoaHbIi

9. Habop Ne 12 BC «Heopranuyeckue BemecTsa 1t JEMOHCTPAIIMOHHBIX OITBITOBY
Kanuii iogucteii

Kanuit xene3ucTocCMHEepOAUCThIN 3-X BOJIHBIN

Kanuit xene3ncTocuHepoIuCThIi

Kanuit ponanucTeiit

Kanuii 6pomMucThIi

Harpuii cepHokucnsii

Harpuii yrnexucisiit

Hatpuit ¢propuctsrit

Cepa Monoras

10) Ha6op Ne 13 BC «["anoreHusn
JluTuit XJ0puCTHIN

AMMOHM XJIOPUCTBIN

bapuii XJ10puCTBIN

Keneso xynopHoe 6-BoHOE

Kannii XxnopucTsiii

Kanpumii X10puCThIi

Marnuii XJIOpUCTBIN

Menp nByxnopucras 2-BoHas
Harpuii xnopuctsiii

[{rHK XJTOpHUCTHIN

OTaenpHO:
Xnopun 6apust
XI1opu aTtOMUHUSA



11. Ha6op Ne 14 BC «Cynsdatsl. Cynbdutsl. Cyabhuab»
ATIOMUHUIN CEpPHOKUCIIBII
AMMOHUNA CEpHOKUCIIBII

JKeneza cepHOKHUCIOE 7-MH BOAHOE
Kanuii cepHOKHCIIBINA KUCTBII

Kanuit cepHokucibii

Kanbuuii cepHOKUCTBIN 2-BOAHBIN
Kymnopoc xene3nbiit

Kymnopoc mennbii

Kymnopoc urMHKOBBIi

Maruuii CepHOKHUCIIBIN 7-MU BOJHBIN
Harpwuii cepHuctbiit

Harpuii cepHokucibiit 6€3BOIHBIIM

12. Habop Ne 16 BC
AJFOMUHUY TPaHyJIUPOBAHHbBIN
Keneso (1) oxcun

Keneso kapOoHUIBHOE

Mens (I1) okuch

[{uHK rpaHyIupOBaHHBIN

13. Ha6op Ne 17 C «Hutpatsi»
AMMOHMH a30THOKHUCIIBIN
bapwuit a30THOKUCTBIN

Kanwuii a30THOKUCIIBII
Kanpuuii a30THOKUCIBIH
Harpwit a30THOKUCIBIN

CepeOpo a30THOKHCIIOE

14. Ha6op Ne 18 C «CoenuHeHHs XpoMar»
AMMOHUS IBYXPOMOBOKHCITBIH.
Kanus nByXxpOMOBOKHCTBIN

Kanus xpomoBOKHCIIBIN

15. Ha6op Ne 19 BC «CoeanHeHusI MapraHiia
Maprasiia JIByOKHCb
Kanuit MapraniioBOKUCIIbIA

16. HabGop Ne 21 BC «Heoprannueckue BeIecTBa
Kanpuus oxuce

Mens (I1) ceprokucmast

Menp (II) yrnexkucnas ocCHOBHas

Harpwit yrinexucsiii

Harpuii yrinexucibiii KUCIIbIi

OTaenpHo:



1IuHK a30THOKUCIIBIN

CBuHEI a30THOKUCIIBIH.

17. Ha6op Ne 22 BC «MHIuKaTOpHI»
MeTui10BbBIf OpaHKEBBIN, HHIUKATOP
®enondTanenH, HHAUKATOP

18. Marepuansi:
AKTHBUPOBaHHBIN yroJib

Bazenun

Kanbuus kapbonat (Mpamop, Men)
[Mapadun



MMPUJIOXKEHME 1

KOHTPOJIbHO-U3MEPUTEJIbHBIE MATEPHUAJIBI 110 XUMUWU JIJIA 8
KIIACCA

1. Ha3HayeHUue KOHTPOJIbHBIX padoT

PaboTbl mpeHa3zHaueHbI J1sl ONPEACIICHNs] YPOBHS YCBOCHHUS yUaIIUMUCS 8-X
KJIACCOB MPEIMETHOTO COAECPKAHMS Kypca XMMUU OCHOBHOM IIKOJIbI, KOTOPBIN
u3yJaeTcs B 8 Kjlacce Ha MOMEHT ITPOBEICHUS KOHTPOJIBHBIX padoOT, a TaKKe
JUTSI OLICHUBAHUS YPOBHS OCBOCHUSI OCHOBHBIX BUIOB YUCOHOMU JEATEITHLHOCTH,
dbopMHpyEMBIX HA JAHHOM JTarle U3y4eHUs IPeaMETa.

2. YcaoBusi IPoBeieHUsI TUATHOCTHYECKHUX PadoT, BKIKYasA
JTOTOJIHUTEIbHbIE MATEPUAJIbI U 000PyI0BaHuE/

[Tpu mpoBeieHNN KOHTPOJIBLHON PadOT MpeaycMaTPUBACTCS UCTIOIb30BAHKE

y4aluMUICA:

HEIIPOTPaMMHUPYEMOTO KUIBKYJISITOPA;

[Tepunoauueckoit cucTeMbl XuMHU4Yeckux 3yeMeHToB J[.J1. Menneneesa

3. BpeMsi BbINOJIHEHUS TMATHOCTHYECKOI padoThI
Ha Beimonnenue Bceit pa6oTbl oTBoUTCS 40 MUHYT.

4. Copep:kaHue U CTPYKTYpa JHATHOCTHYECKOH padoThI

Kommnekt coaepkut aBa BapuanTa. CopepxaHue KOHTPOJIbHBIX padoT
OXBAaThIBAIOT OCHOBHOM y4€OHBIN MaTepuai Kypca XuMUHU, U3Y4EHHBINA K
MOMEHTY MPOBEAECHUS paOOTHI.

Koumponwvuas paboma
«Ilepeonauansvnvie xumuueckue NOHAMUA)

Bapuanr 1
1. BoiOepute nBa BbICKA3bIBaHUS, B KOTOPBIX TOBOPUTCSA 00 AJIFOMUHUU KaK O
XUMHUYECKOM DIIEMEHTE:
1) amoMuHMIA cepeOpUCTO-0ebIi MeTaslI
2) amoMuHUs iaBuTcs mpu 660°C
3) amOMHHUN BXOJIUT B COCTAB TJIHHEI
4) W3 aTIOMHHUS H3TOTABIUBAIOT (DOJIBTY
5) ayoMUHUI caMblil pacIIpOCTPaHEHHBIN METaJlT B 36MHOM KOpe

2. YKaXuTe JIBa IpUMepa MPOCTHIX BEIIECTB
1) Mouoko

2) Cona

3) Cepa

4) Bo3ayx

5) AnroMuHU



3. Ykaxwure J1Ba BEIIECTBA, KOTOPbIE UMEIOT OTHOCUTENIbHYIO MOJIEKYIISIPHYIO
Maccy paBHyo 62:

1) Na,O

2) SO,

3) H,CO3

4) Fe,03

5) CuSO,

4. Yxaxute 1Be GOpMyJibl, B KOTOPBIX aTOM a30Ta HUMEET OJJUHAKOBYIO
CTENIEHb OKUCJICHMUS:

1) H3N

2) N,O

3) N,O;

4) LiINO;

5) N,Os

5. IlepenummuTe ypaBHEHHs] XUMUYECKHUX peakuuid. PaccraBbTe
KO3((PUIIMEHTHI B ypABHEHUSIX.

YKaXuTe TUII XUMAYECKON PEAKIINHU.
1) P205 + Ca0O — Cag(PO4)2
2) NaOH + ZnCl, — Zn(OH), + NaCl
3) AI (OH)3 —>A1203 + Hzo
4) AI + |2—> AlIg
5) MgO + H3PO, — Mg3(POy), + H,0

6. CocraBbTe ypaBHEHHUS PEAKIIUNA COSTUHCHHUS.
1) K+S—
2) C+0, —
3) Na+ Br, —
4) Ca+N, —
5) H2 + C|2 -

7. PaccuuTaiiTe MaccoBbI€ 07U KUCIOpoaa B okcue cepsol (1V) u okcuae
HaTpHSI.

Koumponwvuas paboma
«Ilepsonauansvhvie xumuueckue NOHAMUA)

Bapuanr 2
1. BeiOepure nBa BHICKa3bIBaHUS, B KOTOPBIX TOBOPUTCS O JKeJie3€ KaK O
IIPOCTOM BELIECTBE:
1) Kene3o moaBepraeTcs p>KaBICHUIO B OKPYKAIOLIEH Cpeie
2) JKene3zo BXOAUT B COCTAB KEJIE3HON OKaJTUHBI



3) XKene3o HaxoauTcs B 8 rpymnine MoOOYHON NOATrPyIIIe
4) JKene3o NpUTATUBAETCS MarHUTOM
5) JKene3o BXOIUT B COCTaB TeMOITIOOMHA KPOBH

2. YKaxwuTe J1Ba MPUMEPA CIIOKHBIX BEIICCTB
1) Ipuponnas Boga

2) JlucTuiimpoBaHHas BOJA

3) IIpuponHslii ra3

4) Bo3ayx

5) VYruekuciblii ra3

3. Ykaxure JABa BCIICCTBA, UMCIOIMNC OAMHAKOBBIC OTHOCHTCIILHBIC
MOJICKYJIAPHBIC MACCHI:

1) NaOH

2) NH,NO,

3) CuO

4) Na,O

5) SiO,

4. Ykaxute 1Be GOpMyJIbl, B KOTOPBIX aTOM XJIOpa MUMEET OJIMHAKOBYIO
BAJICHTHOCTb:

1) NacCl

2) NaClO;

3) Cl,0

4) Cl,04

5) Cl,0;

5. IlepenuiuTe ypaBHEHHs] XUMUYECKHUX peakuuid. PaccraBbTe
KO3((PUIIMEHTHI B ypABHEHUSX.

YKaXUTE TUIIBI XUMUYECKUX PEAKIIUH.
1)H3PO4 + KOH — K3P04 + HZO
Z)Cr(OH)g + HBr — CrBr; + H,0
3)N203 + Hzo — HN02
4)Mg(NO3), — MgO + NO, + O,
5)LiCl— Li + Cl,

6. CocraBbTe YpaBHEHMS PEAKIIUI COECIMHEHMS.
1) Na+P —
2) Mg+S —
3y C+0,—
4) Hz + Oz -
5) Al + Br, —

Paccuuraiite MmaccoBble 01 KUCopoja B okcuzae azota (l) u okcuze yriepoa



CucreMa oleHUBAHUSA

3a,Z[aHI/IC C KpaTKUM OTBETOM CUHUTACTCS BbIITOJHCHHBIM, C€CJIN 3alMCaHHbIA OTBET
COoBIIagacT C BCPHBIM OTBECTOM.

Tabmura 2.
3aganus | KoandyecTtBo OaioB Bcero
No 1-4 | 1 6ann 4 Ganna
Ne 5 pacctaBiieHbl KO3 (UIMEHTHI U yKa3aH TUI XUMHUYECKOH | 5
pEaKIUy 10 MPU3HAKY YHCIIO UCXOTHBIX U OaoB
00pa3yIoNuXCcs BEIIECTB, 3a KaXKa0€ ypaBHeHne — 1
oasn
Ne 6 COCTABJICHO MOJIEKYJISIPHOE YpaBHEHHUE, 32 KaXK]10€ 5
ypaBHeHHE — 1 Gamn 0aJIoB
Ne 7 BolunciieHrie OTHOCUTENbHBIX MOJIEKYJISIPHBIX Macc 4 Ganna
OKCHUJIOB, 3a Kax1ayto popmyny — 16amn
Brraucienre MaccoBOM JOJIM KHCIOPOa, 32 KaXIYIO
dbopmyny — 16amn

MakcumanbHbii 6aiut 3a Bcto padboty — 18 0anios.
3a BBINOJIHEHUE KOHTPOJIBHOU pabOThI yUalrecs MoaydatoT KOJIbHbIE
OIICHKU TIO MATHOAJUIHHOM IIKAaJIE.

Onenka:

5 «OTJIIMYHOX: MPaBUJILHBIX OTBETOB OT 16 GaioB
4 «xopouIo»: PaBUJIBHBIX OTBETOB OT 13 GaiuioB
3 «yAOBIETBOPUTEILHOY: MPaBUWIbHBIX OTBETOB OT 8 0aJIOB

2 «HEYAOBIIETBOPUTEIIBHOY»: MPAaBHIBHBIX OTBETOB OT () OayI0B

Kounrpoabnas padora Ne2. «BaxkHeiinue npeacraBuTe I HEOPraHu4eCKUX BellecTB.
KoaunyecTBeHHbIE OTHOIEHHUSI B XUMUM»
1 BapuanT
Nel. Bemmuminte OTAeIbHO OKCHIEI, KHCIOTHI, OCHOBAHUS U COJIU:
Ca(0H),, Fe(N0Oy);, Na,O, K;FP0,, SO,, LIOH, H,50,, HCI, CaC0,. Ha3zoBuTe 3TH BEIECTBA.

Ne2. Berancnure MossipHyto Maccy auruapodocdara xamus (K H,PO,).

Ne3. Kakoit 00b€M KUCIOPOIa COACPKUTCS B 25 MIT BO3ayXxa?

Ned4. Onpenenute Maccy BoJbI U coiH, coaepskamuxcs B 120 T 15%-Horo pactBopa xyopuaa
HaTpUSL.

Ne5. Onpenenure maccy COJIIHON KUCIIOTBI, KOTOpasi MOTpedyeTcs Ui pacTBOpeHHs 26 I IIUHKA,
€CIIU B pe3yJbTaTe peakluu 00pa3zyercs XJI0pHl IIMHKA U BoJopo. OnpeaenuTe maccy
00pa3oBaBIIIEICS COMH.

2 BapuaHT
Nel. Bemumnte OTaeIbHO OKCHIBI, KHCIOTEI, OCHOBAHHUS M COJIU:
Cus0,, Zn(0H),, N,O, FeS, HyPO,, Sr(0OH),, HF, HgO, CI,0-.

HazoBure a1 BeriecTna.



Ne2. Brruncnure MOJSIpHYIO Maccy TUApOKapOOHaTa HATpuUs
(Na HCQ,).

Ne3. Kakoit 06béM npupoiHoro ra3a cogepxut 10 1 merana (CH,), ecimn 00bEMHAsS 10
MeTaHa B IPUPOJIHOM Traze coctaBisieT 90%?

Ne4. Onpenenure maccy BOJbI U cOIH, KOTOphIe coaepxkarcs B 40 r 25%-Horo pactBopa.

Ne5. Kakue macchl okcuaa 6apusi ¥ BOJbI OTPEOYIOTCS I monydeHus 88, 92 T ruapokcuia
Oapusi?

KOHIM])OJlea}l paﬁoma no meme:
«Baoicneiiwue knaccot Heop2aHu4YeCKux COCOUHCHUIL)

Bapuanr 1
1. BeiGepure hopMyiry O€CKUCTIOPOTHON KHUCIIOTHI:
a) HCl; B) H3POy;
0) KH; r) NaOH.

2. Knaccudumupyiite Bemectsa o kimaccam: CaO, NaOH, H,0, SO,, HCI, P,0s,
Ca(OH),, NaHSOy,, xmopu HaTpusi, OKCHJ MapraHiia, CepHasi KHCIIOTa.

3. PactBop H3PO, 6ynet B3aumonelicTBOBaTH C:
a) NaCl; B) Ni;
0) Ag; r) Cu.
Hanumure ypaBHEHUS peakiuH.

4. TTpoayKThl B3aUMOJICHCTBHSI COJITHOM KHCJIOTHI M OKCH/Ia KaJIbIIUS:
a) CaCIz + HZT, B) CaC|2+ Hzo,
0) CaCl + H,1; ') OHH HE 3aUMOJICUCTBYIOT.
Hanwuimire ypaBHCHHS PEaKIIUH.

5. ®opmyna cunukata xxenesa(Ill):

a) N&zSiOg; B) F62(8i03)3;
0) FeSOy; r) FeSiOs.

6. Kakas u3 IpuBEIEHHBIX COJIell pacTBOpHUMA:
a) an(PO4)2; B) MgSIOS;
6) A92C03, F) N&zSiO?,.

7. SIBnsercs peakiuend HeUTpaIu3aluu.
a) Zn + 2HCI = ZnC|2 + H,;

6) 2KOH + H28|03 = KgSlOg + 2H20,
B) CaO + H,O = Ca(OH),;

r) 2Na + 2H,0 = 2NaOH + H,.

8. Jlonumnte BO3MOKHBIE YPAaBHEHHUS PEAKIHIA, YKAKUTE X THIT PEAKIIAH:
H2804 +Au=..,



Li+H,O=...,
Na,O + H,O = ...,
CU(OH)2 + HNO;z; = ...

9. Pemmte nienouky npeBpaiieHuii, HA30BUTE BCE BEIECTRA!
Li = Li,O = LIiOH — Li3PO,.

10. Paccuwmraiite maccy okcuaa pocdopa (V), KoTopslit 00pazyeTcs npu
B3auMoJiericTBuu ochopa Maccoit 3,72r ¢ KUCIOPOJIOM.

OTBETbI
Konmponvnas paboma no meme: «Baxcueiiumue knaccol Heop2anuuecKkux
COeOUHEeHUI)
Bapuanr 1

1. Boi0epute ¢opmyiry 0eCKHCIOPOAHON KHCIOTHI:

a) HCI;

2. Knaccupuuupyiite Bemecrsa no Kjaccam:

Okcuowvi: CaO, H,0, SO,, P,05, Mn,04

Kucnomut: HCI, H,SO,

Tuopoxcuowi: NaOH, Ca(OH),,

Conu: NaHSO,, NaCl,

3. PactBop H3PO, Oyner B3aumoaeicTBOBATH C:

a) NaCl

H;PO, + NaCl =

4. IIpoayKThI B3aMMOAEHCTBUSA COJSTHOM KHMCJOTHI M OKCHIA KAJIbLIIHUS:
B) CaC|2+ Hzo,

2HCI + CaO = C&CIQ"‘ Hzo

5. ®opmyaa cuukara kemaeza(lll):

B) Fey(Si0O3)s;

6. Kakasi u3 npuBeeHHBIX COJIeil pacTBOpUMA:

F) N&zSiOg.

7. SIBasieTcsi peakuueil HeliTpaIM3aIum:

0) 2KOH + H,Si03 = K,SiO3 + 2H,0;

8. lonuuuTe BO3MOKHbIe YPABHEHMs PeaKUMid, YKa)KUTe UX THI PeaKIMu:
H,SO, + Au = e nzer ,

Li+ H2804 = LIZSO4 + HzT, (BaMeIlIGHI/Ie)

Na,O + H,0 = 2NaOH , (coenuaeHus)

Cu(OH); + 2HNO;3 = Cu(NO3), + 2H,0, (oOmeHa)

9. Peminre Heno4ky npespaiueHuii, Ha30BUTE BCe BellecTBa:
Li = Li,O — LiIOH — Li3PO,.

4L1 + O,= 2Li,O

JIMTUMU  KHUCJIOPOJ OKCHUJ JIUTHUA

Li,O + H,O0=2LIOH

OKCHU /I JIUTHUS BOJa TUAPOKCU JIUTUA

3LIOH + H3PO4= L|3PO4 + 3H20

rugpokenn mutus  GocpoprHas docdar  Boga
KUCJIOTAa  JIUTHS



10. Paccuuraiite maccy okcuaa ¢ocdopa (V), koTopblii obOpasyercsi npu
B3aumoneiicreum gpochopa maccoii 3,72r ¢ KMCJI0POAOM.

Jlamo: Pemenmne:
m(P)=3,72r. VYpaBHeHUe peariyu:
3,72r Xr

m(P:05)=xr. 4P + 502 = 2P,0s

n 4 moib 2 MoJIh

M 31 r/mourp 142 r/aro01p

m 124r 284 r

X=8,62r. Orser: m(P:05)= 8,52 r.




Konmponwvnaa paboma no meme:
«Baswcneinmue knaccel neopzanuueckux coeOuHenuily

Bapuant 2
1. Beibepute hopmymy comnu:
a) HCIOy; B) NasPOy,;
0) KOH; r) HOH.

2. Knaccudunupyiite Bemectsa mo kimaccam: Al,Oz, HCI, Fe(OH),, HNO;, SOs;,
CaCl,, BaF,, cumkar nutus, cyiasdar meau, GpochopHas kuciota, ruapodocdar
HaATpUS.

3. PactBop KOH 6yner B3anuMo1elicCTBOBATH C:
a) NaOH; B) H,0;
0) Ag; r) CO;

Hanummre ypaBHEHUS peakiuu.

4. IIpoayKThl B3aUMOJIEUCTBUS CEPHOM KUCIOTHI U TUAPOKCUA MArHUs:
a) MgSO, + H,T; B) MgSO, + H0;
0) Mg3(POy), + Hy; ') OHU HE B3aMMO/ICHCTBYIOT.
Hanummre ypaBHEHUS peakiuu.

5. ®opmyna pocdara meau(Il):

a) Cuy(POy)3; B) CuSiOs;

6) Cuz(POy); r) CusP,.
6. Kakas u3 npuBeICHHBIX COJICH pPacTBOPHMA:

a) Znz(POy).; B) K,SiOs;

0) AgNOsg; r) NaCl.

7. SIBnseTcs peakuue HeUTpaau3alu:
a) Fe + 2HCI = FECIQ + H2,

6) K,0 + H28|03 = KleOg + H,0;

B) Ca(OH)2 + H,S0O, = CaS0O, + 2H,0;
r) 2Na + 2H,0 = 2NaOH + H..

8. JlomuiuTe BO3MOXKHBIC YPABHEHUS PEAKIIUN, YKAKUTE UX THIL:
803 + Hzo =

Na+H,O=..,

leo + Hzo = .,

C&(OH)z + HNO;3; = ...

9. Pemnte nenouky npeBpamieHnii HA30BUTE BCE BEILIECTBRA:
K= K;0 = KOH = KNOs.

10. Onpenenute Maccy yriaekuciIoro ra3a, KOTopblil o0pasyercs npu
B3aUMOJEUCTBUU 3 T Yriaepoaa ¢ KUCIOPOAOM?



OTBETHBI
Konmponvnaa paooma no meme: «Badxicneituue Knaccol HeopzaHuueckux

COCOUHEHUIL)
Bapuanr 2

1. BoiOepure popmyiy coJiu:
B) NasPOy,;
2. Kinaccuuuupyiire Bemecrsa mno Kjiaccam:
Oxcuowi: Al,O3, SO,
Kucnomeur: HCI, HNO;, H3PO,
Tuopokcuow: Fe(OH),, CuSO,
Conu: CﬂCIz, BaF,, LizSiO3, Na,HPO,
3. PactBop KOH 0Oyaer B3aumoeiicTBOBATH C:
r) CO;,

C02 + 2KOH = K2C03 + H20
4. HpOI[yKT])I B3aHMOHeﬁCTBHH CepHOﬁ KHCJIOTHI H THAPOKCHIA MAarHUA:
B) MgSO, + H,0;

H,SO, + Mg(OH)2 = MgSO4 + 2H,0

5. ®opmyaa ¢pocpara meau(Il):

6) Cuz(POy);

6. Kakasi u3 npuBeeHHBIX COJIeil pacTBopuMAa:
B) ZnSiOs;

7. SIBasieTcsi peakuueil HeliTpaJIM3aIum:

B) Ca(OH)2 + H,S0O, = CaSO, + 2H,0;

8. JlonmumuTe BO3MOKHbIE€ YPABHEHHSI PeaKUNi, YKa)KUTe UX THII:
SO; + H,0 = H,SOy4 , (coennnenus)

Ca(OH), + H,0O = ne uzer,

Li,O + H,0O = 2LIOH , (coeaunenus)

Ca(OH)2 + HNO; = C&(NOg)z + 2H20, (O6MCH&)

9. Pemiure Heno4Ky npeBpalieHuil HaA30BUTE BCe BelleCTBA:
K= K,0 = KOH = KNO:;.

4K + O,= 2K,0

KaJIuM  KHUCJIOPOJA OKCHJI KaJIusd

Kzo + Hzo = 2KOH

OKCH I JIUTHUA BOJa TUAPOKCHU KaJIusA

KOH + HN03 - KN03 + Hzo

TUAPOKCHU KaJIrsl a30THas HUTpAT BOJa
KHUCJI0Ta KaJlua

10. Onpenenure Maccy yrieKucJaoro ra3a, KOTopblii o00pasyercs npu
B3aUMOAENCTBHHU 3 I yIiiepoaa ¢ KUCJIOPoaoM?

Jamo: Permrenne:
m(C)=3r. YpaBHeHwue peariuu:
3r Xr
m(CO2)=7?. c+ 0:= CO,
n 1 moJp 1 moJtp
M 12 r/mos 44 r/mo.1p
m 12r 44 r
X=11r Orser: m(CO2)=11r.




KonTpoasnas padora Ne 3

Omeemom K 3adanusam 1-12 agnnemca oona yugppa, komopas coomeemcmeyem Homepy RPAGUTLHOZO
omeema. 3anuwiume Imy yughpy 6 nojie omeema 6 MeKcme padomol, a 3amem nepenecume 6 OJ1AHK
omeemoe Ne 1 cnpasa om nomepa coomeemcmayouiezo 3a0anus.

Ha pucynke n3o0paxeHa MoJelb aToMa:

2

KakoMy XUMHUECKOMY SJIEMEHTY OHA COOTBETCTBYET?
1) amoMuHHTO

2) bopy
3) azory

4) pochopy

OrtBerT:

Ilo mate QJICKTPOHOB Ha BHCIIHEM JJICKTPOHHOM CJIOC HAXOJUTCA B aTOMC KaXAOro M3 XHUMHUYCCKUX
DJICMECHTOB.

yBe, B, Li
Z)AS, Se, Br
5C, Si, Al
4)N, P, As

OTBeT:

Uuclo 3MEeKTPOHOB BO BHEIIHEM 3JIEKTPOHHOM CIIO€ aTOMa, SIAPO KOTOPOro coaepkut 10 mpoToHOB,
paBHO

1)8

2)2

3)6

4)4

OrtBeT:

[lopsinkoBeld HOMep XxuMuyeckoro sneMeHta B Ilepuoaunueckoir cucreme [I. WM. Menneneea
COOTBETCTBYET:

1) unciy 3MeKTPOHOB B aTOMeE

2) 3HAYEHHMIO BBICIIEH BAJCHTHOCTH 3JIEMEHTA 110 KUCIIOPOILY

3) "nciy 3NMEKTPOHOB, HEAOCTAIOIINX IO 3aBEPIICHHS BHEITHETO AIIEKTPOHHOTO CIIOS

4) yuciy 3IeKTPOHHBIX CIOEB B aTOME

OrtBeT:

Hewmerannueckne CBOWCTBA YCHIIMBAIOTCA B PSIILY

1)N—>P—>AS
AN —=-C—B
N = O = F
HC — 51 — Ge

OTBeT:

Hemertannuueckue cBoiictBa hocdopa BeIpakeHbI CHIIbHEE, YeM HEMETANTMYECKUE CBOMCTBA
1) xucnopona
2) azoTa
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11

3) kpeMHHS
4) xnopa

OTBeT:

Tonpko KOBaJICHTHAS HEMOJSIPHAS CBS3b UMEETCS B
1) Monexye BOJIbI
2) kpucramie D12
3) kpucTaie KpeMHUS
4) MoJekye MepoKcuaa BoIopoaa

OrtBerT:

XuMudeckasi CBsI3b B MOJIEKYJIe NHj3
1) KOBaJICHTHASI HETIOJSIPHAS

2) KOBaJIeHTHas MOJsIpHAast

3) uonHas

4) BomopogHas

OTBeT:

Kaxoit Bua XUMHUYECKO CBSI3U XapaKTEPEH ISl Meau?
1) nonnas
2) MeTauTHIecKas
3) KoBaJIeHTHas MOJSpHAs
4) KoBaJIeHTHAas HeToJspHas

OtBeT:

B xakoM coeMHEHUHN CTEIICHb OKUCIICHHSI a30Ta paBHa +37
1) Na.gN
2) NHj3
3y NH,Cl
5 HNO,

OTBeT:

MaxkcumansrHO BO3MOXHYIO CTCTICHb OKHUCJICHHA aTOM CEPEI IMPOABIIACT B COCAMHCHUU
1) H>S
5 H,S0,
3 K505
4)SF4

OrtBeT:
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Kaxoﬁ DJIEMCHT UMECCT HI/I3]_Hy10 CTCIICHb OKHUCJICHUA —37
1)Cl
2) 5
3)N
Al

OTBeT:

Ilpu eévinonnenuu 3a0anusn 13 uz npednoiceHH020 nepeuns 0meemos gvlbepune 064 NPAGUNbHBIX U
3anumiume yugpovt, n00 Komopvimu oHu ykasauwt. Iloayuusuwyrocs nociedosamenbHocms yugpp
3anumiume 6 61anK omeemos Ne 1 cnpasa om Homepa coOmMeemcmeyou,ezo 3a0anus, HAYUHAaA ¢
nepeoil Kiemouku, 6e3 npooenos, 3anAmsix u OPy2ux 00NOTHUMENbHBIX CUMEBOII08.

13

B psigy XuMU9eCcKUX 3IIEMEHTOB: C =B —Be_ MIPOUCXOANUT YMEHBIIIEHHE (0CIa0IeHue)
1) yricna MPOTOHOB B SApPaX aTOMOB
2) 9rcia SIEKTPOHHBIX CIIOEB B aTOMax
3) pamnyca aTOMOB
4) MeTaJIITMYECKHUX CBOMCTB
5) cTereHn OKHCIICHHS B BBICIIIMX OKCHAAX

OTBeT:

Ilpu eévinonnenuu 3a0anusn 14 k kaxcoomy rnemenny nepeozo cmondoua noodepume
COOMEemMCcmEyIoujuil I31IeMeHm U3 6Mmopozo cmondya. Bolopannsie yugpol 3anumume noo
coomeemcmeyroujumu oyxeamu maoauust. Iugppot 6 omeeme mozym nosmopamuca. Ionyuusuwyroca
nocneoosamenbHocmo yugdp 3anuuiume 8 6aaHK omeemos Ne 1 cnpasa om nomepa
COOmeemcmeyouiezo 3a0anus, HAaYUHAA ¢ NePEoll KilemouKu, 6e3 npooenos, 3anamuix u OPyzux
O0O0NOJIHUMENbHBIX CUMBOJI08.

14

YCcTaHOBUTE COOTBETCTBHE MEXOY CXEMOH OKHCIIHTEIbHO-BOCCTAHOBUTEIBHOM p€akiyuu MU CTCHEHBIO
OKHCJICHHS BOCCTAaHOBUTEIIS B HEA.

CXEMA PEAKIIUU CTEIEHb OKMCJIEHMSI BOCCTAHOBUTEJIA
A)S + H2S04 - SO2 + H20 1)0
B)H202 - HyO + O9 2) +1
) FeO + C - Fe + CO 3) +2
4)-1
5) +6

3anumuTe B TaONUIYy BRIOpaHHBIE U(PHI 0] COOTBETCTBYIONIMMHU OYKBaMH.

A|Bb|B

OTBeT:

/lna 3a0anun 15 3anumiume 6 nojie omeema é mexcme padoomsl NOAHLLL PA3GEPHYMBLIL OMEent,
8KJII0YAOWUIL He0OX00UuMble ypasnenus peakyuil u pacuémeol. Omeemul 3anucsléaiime 4émKo u
pazbopuuso.

Hcnosnb3yst METO 3IEKTPOHHOI0 0ajlaHCa, COCTaBbTE YpPaBHEHUE PEaKLUU

OHpeJIeJH/ITe OKHCIIMTEJIb U BOCCTAHOBUTCIIb.
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15

OTBeThI K 33JaHUSAM

Ne 3aganusa OTBeT
1 3
2 4
3 1
4 1
5 3
6 3
7 3
8 2
9 2

10 4
11 2
12 3
13 15
14 141

KpHTepnn OICHUBAHUA 3aJaHUA C pa3BépHYTLIM OTBETOM

Hcnonb3ys METOJL SJIEKTPOHHOTO OalaHca, COCTABBTE yPABHEHHE PEAKIIUN
B + HCIO5 + H,O — H3BO3 + HCI

OHpGI[eJ'II/ITe OKHCJIHUTEIIb U BOCCTAHOBUTCIIb.

Copep:xaHue BEpHOro 0TBETA M YKAa3aHM 110 OLeHUBAHHUIO
(momyckarotcst HHbIE (HOPMYITMPOBKH OTBETA, HE HCKAKAIOIINE €r0 CMBICIIA)

Banasl

1) CocragiieH 3J1eKTPOHHBIN OaaHc:
1] CI° + 6e— ClI1
2 | B” — 3e— B*?
2) Yka3aHo, uto 00p B cTeneHu okucieHus 0 sBisieTcs BOCTaHOBUTENEM, a XJIOp B CTe-

TIEHU OKUCJeHUs +5 (Win HCIOS) — OKHUCJIUTENEM;
3) CocTtaBiieHO ypaBHEHHE PEAKITUH:

2B + HClO3 + 3H>0 = 2H3BO3; + HCL

OtBer HpaBPIJIBHLIﬁ u HOHHBIﬁ, BKJIIOYACT BCC HA3BAHHBIC 3JICMCHTEI.

B oTBeTe nomyiieHa onroka TOJbKO B OJHOM U3 3JIEMEHTOB.

B oTBeTe momyiieHbl OMMUOKY B IBYX dJIEMEHTAX.

Bce anmemeHTHI OTBETA 3aIIMCaHb HEBCPHO

MaxkcuMaibHbBIN 0aiI

wW| O k| N W




KOHTPOJILHO-U3MEPUTEJIBHBIE MATEPHAJIBI IO XUMUU
JUTST 9 KIIACCA

KontponbHble paboTHl MO XUMHH pa3padoTaHa B COOTBETCTBHM ¢ paboueil mporpaMmoit,
COCTaBJICHHOW Ha OCHOBE aBTOpckoil mporpammbl O.C. N'abpuensHa mo xumuM 3a 9 kiace, u
Ipe/CTaBjIeHa B BUI€ KOMOMHHPOBAHHBIX KOHTPOJIbHBIX paboT (2 BapHaHTa).

Bpewmst BoimonHeHust pabotsl 40 MUHYT.

KonTpoabsHnas padora Nel
Bapmuanr 1.
YACTbD 1.
1. BemecTBO, KOTOPOE B BOJHOM PacTBOpE IUCCOLUPYET (pacragaercs) Ha HOHBI:
a) (NH4)2S0y4;
6) Ca3(P04)2;
B) CaCOsg;
r) MgSiOsg;
2. YpaBHEHUIO XMMHUYECKOUN peakiuu
H,SO4 +2NaOH — Na,SO, + 2H,0
COOTBETCTBYET COKpPALIEHHOE HOHHOE YpaBHEHHUE:
a) H"+ OH =H,0
6) NAOH =Na" + OH"
B) H,S0, = H" +S0,*
r) HSO, = H + SO~
3. CremneHb OKUCIEHUS AIFOMUHMS B OKCHUJIE ATFOMUHMSL:
a) -2,
0) +3;
B) +2;
r) O.
4. JluTui ¥ HaTPHil 10 CTPOEHUIO ATOMA CXOJIHBI:
a) 3apsaoM sapa;
0) KOJMYECTBOM 3alOJHEHHBIX SHEPreTUYECKUX YPOBHEH;
B) KOJIMYECTBOM 3JIEKTPOHOB Ha BHEIIHEM 3HEPreTHUECKOM YPOBHE;
T) pa3MepoM paauyca saep.
5. MaccoBas 101151 cepbl B CEpHOM KUCIIOTE paBHa:
a) 16,33%;
6) 32,65 %;
B) 39,02 %);
r) 98%.
6. dopmyna HUTPUTA MarHus:
a) Mg(NOs);
6) Mg(NOy),;
B) MgsNp;
T) Mn(N03)2.
7. Pasz0aBieHHas cepHas KMCIOTa HE B3aUMOJICUCTBYET:
a) NaOH;
6) Mg;
B) BaCl,
r) HCI.
8. CreneHb OKUCIIEHUS +23Kese30 MPOSBIISAET B COETUHEHUN
a) FeSOy;
6) Fe(NOs)s;
B) Fe(OH)3;
r) FeCls
9. T'mapokcua HATPUS HE BCTYIAET BO B3aMMOICHCTBHE C:



a) BOJIOH;

0) aIIOMUHUEM;

B) COJISTHOM KHUCIIOTOM;

I') HUTPATOM KaJIbLIUs,
10. Oxkcup anroMUHUS B3aUMOJICHCTBYET;

a) C BOJIOM;

0) ¢ KUCIIOPOJIOM;

B) C aJIIOMUHUEM,

') C COJISTHOM KHUCIIOTOM.
YACTbD 2.
11. B nenu npeBpamenns Ca =>Ca0O =>A =>CaCO3;=>Ca0
BemectBo A .
12. B cokpaleHHOM HoHHOM ypaBaernu 2H+ +? = CO,T + H,0 mpomymena dopmyia nona,
Ha3BaHUE U (OpMyIia KOTOPOTO .
13. Tlpu B3auMOACHCTBUY IIUHKA C COJSTHON KUCIOTON MOTYIHTCS
14. YcranoBuTe COOTBETCTBHE!

Hcxoanblie BemecTsa HNonHo-MoJ1eKyJISIpHOE YPABHEHHE
1) KOH + H,S0, A) Cu(OH); + 2H" = Cu** + H,0

2) Cu(OH), + HCI B) COs* + CO, + H,0 = 2HCO3

3) Na,CO3 + HNO3 B) H" + OH = H,0

4) Na,CO3 + CO, + H,0 ') COs* + 2H* = CO, + H,0

15. Onpenenure Maccy ocajika, OIy4eHHOro Ipu B3aumojeiictuu 10% pacTBopa rupokcuaa
Oapus maccoit 100 r, c pacTBOPOM CEpHON KUCIIOTHI.

KonTtpoabnas padora Ne 1
Bapuanr 2.
YACTHB 1.
1. BemecTBO, KOTOpOE B BOJHOM PacTBOpPE HE JUCCOIMPYET (HE pacragaeTcs) Ha HOHBI, - 3TO:
a) NaNOsg;
0) KI;
B) NH4NO3;
r) BaSO4;
2. CoxkpallleHHOE MOHHOE YpaBHEHHE
Al + 30H = AI(OH)3|
COOTBETCTBYET YpaBHEHUIO XMMHUYECKOHN peakiuu
a) Al,O; + 3H,S0O, = A|2(SO4)3 + 3H,0:;
6) AI(NO3); + 3KOH = AI(OH); + 3KNO3O
B) Al(OH); + 3HCI = AICl; + 3H,0;
r) AICI; + 3AgNO; = AgCl + AI(NO3)s3;
3. CreneHb OKHCIICHUS HATPUS B TICPOKCHUIC HATPHS PaBHA;
a) +1;
0) 0;
B) -1,
r) -2,
4. Maruuit ¥ KaJlblUi 0 CTPOSHUIO aTOMa Pa3IMYaIOTCS:
a) 3apsaoM sJIpa;
0) KOJHMYECTBOM 3JIEKTPOHOB Ha S-TIOyPOBHE MOCJIEIHETO YHEPTETUUECKOT0 YPOBHS,
B) KOJIMYECTBOM D3JICKTPOHOB HA BHEIIHEM SHEPreTHYECKOM YPOBHE;
I') HE 3aBEepIIEHHOCTHIO BHEIIHETO SHEPreTUYECKOTO YPOBHSI.
5. MaccoBas f1oiist a30Ta B HUTpATe HATPHS PaBHA
a) 33%
0) 16,5%
B) 8,2%
r) 49%
dopmyna cynbPUTaAKATBINS:

S



a) CaS0y;
0) CaS;
B) CaS0s;
F) CaS,0s3..
7. T'mapookcun Kajiblus HE B3aUMOJIEHCTBYET:
a) C COJISTHOM KHMCJIOTOM;
0) ¢ okcugom meau (11);
B) C YIJIEKUCIIBIM Ia30M;
r') Cc KapOOHATOM HaATpPHS,
8. CreneHb OKUCHCHHS +35KeNe30 MPOSBISICT B COSTMHEHUN
a) FeSOy;
0) Fe(NOs)2;
B) Fe(OH)s.
r) Fe(OH),.
9. AnroMUHMIA HE B3aUMOJICHCTBYET:
a) C KUCJIOPOJIOM;
0) c GpomoM;
B) C XJIOPUJIOM HaTpHs,
T') C OKCHUIOMIKENe3a.
10. Okcu MUTHS HE CIOCOOCH pearupoBaTh C :
a) H,O
6) Na,O,
B) HySO,
r) SOs.
YACTHB 2.
11. B nenu npepamennss Na =>NaOH =>A =>NaCl+CO;, BemectBo A?
12. B cokpareHHoM HoHHOM ypaHernn 2H+ +? = SO,T + H,0 npomymena Gpopmyia moHa,
Ha3BaHUe U (HOopMyiTa KOTOPOTO .
13. Tlpu B3aMOJEHCTBUM THAPOKCUIA KAIBLIUS C CEPHOM KUCIOTON MOTYyYUTCS

14. YcraHOBUTE COOTBETCTBUE:

I/IOHHO'MOJIQKyJ'IﬂpHOC YpaBHEHHUE HCXO}IHI)IC BelIeCTBa
1) Cu(OH); + 2H* = Cu™ + H,0 A) KOH + H,S0,

2) CO3% + CO, + Hy0 = 2HCO5 B) Cu(OH), + HCI

3) H"+OH = H,O B) Na,CO3; + HNO;3

4) CO32_ +2H" = CO, + H,O F) Na,CO3 + CO, + H,0

15. Onpenenute Maccy ocajka, MOJydeHHOTO TP B3auMoieicTBun 25% pacTBopa XJIopuaa
marHust Mmaccoit 120 r, ¢ pacTBopom kapOoHaTa HaTpusl.

Kpurepun oneHuBanus:

Bcero B nostyro1oBoit KOHTpOJIbHOI padote 15 3ananuii:

YACTD 1 — 10 3amanwmii (1 6ayn 3a BepHBIH oTBET, Makc. 10 6ayioB)
YACTD 2- 5 3amanwmii (2 6amna, 1 6amt HEMONHBINA OTBET, 2 Oaa).
MakcumaibHbIH 0aJ11 32 KOHTPOJILHYIO padoty - 20.

Ha ouenky «5» - 17-20 6annoB (6onee 85%)

Ha omenky «4» - 13-16 6amioB (ot 65% 10 84%)

Ha onenky «3» - 7-12 6amnos (ot 36% mo 64%)

Memnee 7 6amioB — oreHka «2» (meHee 36%)

Koy k oTBeTam:

Ne | Bapuanr 1 Bapuanr 2
qac
TH




Ya 1 a 1 r
CTh
1 2 a 2 0
3 0 3 a
4 B 4 a
) 0 S) 0
6 0 6 B
7 r 7 0
8 a 8 B
9 a 9 B
10 r 10 0
Ya 1| A —Ca(OH), 1| A—Na,COs
ctb || 2| COs” - kapBoHar 2| SOs - cymbur
2 3| Zn + HCI = ZnCl+H, 3| Ca(OH); + H,SO,4 = CaS0O4+2H,0
4| 1B 4| 1b
2A 2T
3I 3A
4 b 4B
5| Hano: 5| HaHno:

w” (Ba(OH),) = 10% wu 0,1

m p-pa(Ba(OH),;) =100 r

Haiitu: m (BaSOy)- ?

Pewenne:

Ba(OH)z + H,S0O,4 = BaSO, + 2H,0
m(BaS0,) = n(BaSO,)*M(BaS0O,)
n(Ba(OH),)=m p-pa (Ba(OH),)* w (Ba(OH),)
/IM(Ba(OH),)
n(Ba(OH),)=100*0,1/(137+2*17)=0,06 moJb
0 PEaKIINU:

n(Ba(OH),)= n(BaS04)=0,06 moJb
m(BaS0,) =0,06%(137+32+4*16)= 13,98 1.
Ortser:

Macca cynbdarta 6apus paBHa 13,98 r.

w (MgCly) =25% wu 0,25

m p-pa(MgCl;) =120 r

Haiitu: m (MgCOg)- ?

Pewenne:

MgCl,+ Na,CO3 =MgCO; + 2NaCl
m(MgCOs) = n(MgCO3)*M(MgCOs)
n(MgClz)=m p-pa(MgClz)* w (MgCly)
IM(MgCly)
n(MgCl,)=0,25%120/(24+2*35.5)=0.32 momb
10 peaKkluu:

n(MgCl,)= n(MgCQO3)=0,32mo0715
m(MgCO3) =0,32*(24+12+3*16)= 26,9 .
Ortger:

Macca KapOoHaTa Maraus paBHa 26.9 1.




KonTpoabHast padora Ne 2 mo teme «MeTtaibi».

Bapuanrt 1.
Yacts A. TecToBbie 3aaHus C BBIOOPOM OJHOTO TIPABHIILHOTO OTBETA.
1. DnekTpoHHOE CTpPOCHUE aTOMa KaJbIus:

1) 2,8,8,2 2)2,8,2 3)2,8,8 4)2,8,6
2. I'pynna nepuoanyeckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB, B KOTOPOW BCE 3JIEMEHThI OTHOCATCS K
MeTaJuiam:
1) | 2) 1 3) 1l 4) IV
3. Psn XuMu4eckux 371€MEHTOB, PACIIONIOKEHHBIX B MOPSAIKE YBEINYCHHUS X ATOMHBIX PaInyCOB:
1) K— Na—Li 2) Al - Na — Mg 3) Li— Na—K 4) Na — Mg — Be
4. BajeHTHOCTb 3 B COEIMHEHUSX MOTYT NPOSIBIISATH 00a AJIEMEHTA:!
1) BeuGa 2)BucC 3) Al u Fe 4) Agu Al
5. BemecTBo, KOTOPOE MOKET BOCCTAHOBUTH ME/Ib U3 €€ OKCUJA, - ITO:
1) Bomopoxn 2) a3oT 3) conmsinas kucimora  4) okcun yriepoaa (1V)
6. JKeneso B3aMMOAEHCTBYET C KaXKIBIM U3 JIBYX BELIECTB:
1) cossiHast KHCIIOTA U XJIOP 3) cepHasi KMCIIOTa M OKCHT aJTFOMUHUS
2) XJIOpUJ JUTHUS U TUAPOKCHUJT KAJIUS 4) cynbdar meau (1) u kapOoHAT KaIbIHs
7. O06a okcusia pearupyroT ¢ pacTBOpPaMH KUCIIOT U LIeJI0ueil:
1) CuOuCO;, 2) ZnO u P,05 3) BeO u AlLO3 4) NO u MgO

8. BepHsbl Iu crienyomue Cy>KJIeHHs O CBOMCTBaX METALIIOB?
A. C Bojo# nipu 0OBIUHBIX YCIOBHIX PEArupyroT TOJIBKO IIETOYHBIE METAILIBI.
b. MeTtaibl B XUMUUYECKHX PEAKIHSIX MPOSIBIISIOT TOJIBKO BOCCTAHOBUTEIIBHBIC CBOMCTBA.

1) BepHO TONBKO A. 2) BepHO TOJIbKO b 3) BepHbI 00a 4) HeBepHbI 00a
9. dopwmyia BemecTBa X B 1ienoyke npeppaiienuii Fe — X — Fe(OH);
1) FeO 2) Fe,04 3) FeCls 4) FeCl,
10. PeakTiBOM Ha noH Ba?* sBisiercst noH:
1) CI 2) SO~ 3) NOy” 4) Br

Yacrtp B. TecToBble 3a1aHus ¢ BHIOOPOM JBYX MPaBHIBHBIX OTBETOB (1) 1 Ha cooTHeceHue (2).
1. B psany xumudeckux snemertoB Al — Mg — Na
1) yBenMYMBAKOTCS PAANYChl ATOMOB XUMUYECKHX JJIEMEHTOB;
2) YBEJIWYMBACTCS YUCIIO HJICKTPOHOB HAa BHEIIHEM YHEPIreTUYECKOM YPOBHE;
3) yYBENMUYHMBAIOTCS 3apsiIbI SIEP ATOMOB;
4) yCWIMBAIOTCS BOCCTaHOBUTEIBHBIC CBOWCTBA;
5) yMeHbIIaeTCs YUCI0 SHEPTETUICCKUX YPOBHEH
2. YCTaHOBHTE COOTBETCTBHE MEXKIY UCXOIHBIMH BEIIECTBAMH U TIPOJTYKTAMH PEAKIIHH.

lcxoonvie sewecmea [podyxkmul peaxkyuu
A. Al, NaOH, H,O )AI(OH); 1 H,
b. Fe u HySO4 ) Fe2(SO4)3 11 Ha
B. Cun AgNO; ) FeSO, u H,
4)Na[Al(OH)4] 1 H
5) Ag " CU(N03)2

Yactp C. 3aganus ¢ pa3BEPHYTHIM OTBETOM.
1. JlomonHHUTE T€HETUYECKUI s JKeJe3a. 3aMUIINTe YPaBHEHUSI PeaKluii B COOTBETCTBUU CO CXEMOM
Fe(OH)z - X— Fe203 - FeCI3.
2. Merannmuyeckyr MIAaCTHHKY Mpokanwin. [loiydeHHOe BEeIeCcTBO YEPHOTO I[BETa pa3IeIUiIu Ha JIBE
yacTu. O1Ha 4acTh IIPU HATPEBAHUM B TOKE BOJOPOJIa IPEBPATHIIACH B UCXOAHBIA METAJLI PO30BOTO



1[BETa U BOJY, @ PACTBOPEHHUE APYTOil YaCTH B CEPHOM KHCIOTE COMPOBOXKIAIOCH 00pa30BaHUEM CHUHE-
rojiyooro pactopa. OnpeenuTe HEeM3BECTHBIA METAT U 3alUIINTE YPABHEHUS PEaKIIUA.

KonTpoabHast padora Ne 2 nmo treme «MeTtaiibi».
Bapuant 2.

Yacts A. TecToBbie 3aaHus C BBIOOPOM OJHOTO MIPABHIILHOTO OTBETA.
. 42
1. Yucno HEUTPOHOB U MPOTOHOB B U30TOIE ~Ca COOTBETCTBEHHO PABHO:

1) 20mu 20 2)22u 20 3)20m 22 4) 20 u 40
2. ATOM JHTHS OTIMYACTCS OT UOHA JIUTHS:
1) pammycom HacTUIBl 2) 3apsAOM siapa 3) 4UCIIOM MPOTOHOB  4) YKCIIOM 3JIEKTPOHOB

3. Mertaut, nposIBIISIONINI IEPEMEHHYIO CTEIICHh OKUCIICHUS B COCIMHCHHSX :
1) amoMuHUi 2) Gapuii 3) xene3o 4) xanuii
4. Psjg XMMHUYECKHX 3JIEMEHTOB, PACIIOJI0KCHHBIX B MOPSIKE YCHUIICHUS METALTMUYECKUX CBOMCTB:
1) Ca— Mg — Be 2) Na — Mg — Al 3) Al - Mg — Be 4)Li—Na—K
5. AJIOMHHHN B3aUMOJICHCTBYET C KKIBIM M3 JIBYX BEICCTB:
1) cepa, KOHIICHTPUPOBAHHAS a30THAS KUCI0Ta 3) COJIsTHAs KucaoTa, okcu xenesa (111)
2) Opom, KOHIICHTpUPOBaHHas cepHas kuciora 4) okcun yriepoaa (1V), azor
6. Mertami, KOTOPBI HE B3aNMOACHCTBYET C COISTHON KUCIIOTOM:
1) Kanbuwmit 2) pTyTh 3) uMHK 4) xene3o
7. BemiecTBa, B3aMOICHCTBUE KOTOPBIX HE COMTPOBOXKIAETCS BBIICICHHEM BOIOPOJIA:
1) Cuwu H,SO, 2) Al u NaOH 3) Cau H,O 4) NaH u H,0
8. BepHbl Jiu crieayromme CyXJIeHus O CrijiaBax”?
A. CruiaB Meiu ¢ 0JIOBOM Ha3bIBA€TCS JIATYHBIO.
b. B cocTaB HepKaBEIOIIEH CTaIu BXOIAT KEIE30, HUKEIb, XPOM.

1) BepHO TONBKO A 2) BEpHO TOJIbKO b 3) BepHBI 00a 4) HeBepHBI 00a
9. ®opwmymna BemectBa X B nienovke npespamienuii Na — X — NayO:
1) NaOH 2) Na;O, 3) NaH 4) NaBr
10. PeaktnBom Ha non Fe®" smistercs:
1) OH 2) Br 3) SO~ 4) NOg

Yactp B. TecTroBble 3a1aHus ¢ BHIOOPOM JBYX NMPaBUIBHBIX OTBETOB (1) 1 Ha cooTHeceHue (2).
1. Xwumudeckuii 37I€MEHT, B aTOME KOTOPOTO pacIpeieIeHHe dJIEKTPOHOB 10 ciosim 2, 8, 1.
1) wuMeeT sIpKO BBIPAKECHHbIC METAJITMYECKUE CBOICTRA;
2) TPOSBISIET B COCAMHEHHSX TOJIBKO OTPHUIIATEIILHYIO CTEIICHb OKUCIICHHUS;
3) ¢ HeMmeTaUTaMu 00pa3yeT COeANHEHHUS C KOBAJICHTHOM CBS3BIO;
4) o0pa3yeT BBICIINI OKCHJI C SIPKO BBHIPAKCHHBIMH OCHOBHBIMH CBOHCTBaMH;
5) oOpa3syer neryuee BOJOPOAHOE COSANHEHHUE.
2. YCTaHOBHTE COOTBETCTBUE MEXKy HOHHBIMH YPAaBHEHHUSIMU M HCXOIHBIMH BEIIECTBAMH.

lonnvie ypasnenus lcxoonvle sewjecmea
A. Cu“" + Fe’ = Cu + Fe?* ) CuCOs u Fe
B.CuO +2H"=Cu*" +H;0 ) CuCl, u NaOH
B. Cu”" + 20H = Cu(OH), ) CuO n H,S0,4

4)Cu(OH), u HCI
5) CuSO, u Fe

Yactp C. 3aganus ¢ pa3BEPHYTHIM OTBETOM.
1. [lomonHuTE T€HETUYECKUH psAJ ATFOMUHHUA. 3alUIIUTE YPAaBHEHNUS PEaKLUi B COOTBETCTBUM CO CXEMOM

A| — A|C|3 —-X— A|203



2. Ilpupoansiii MaTepuai, HIMPOKO MPUMEHSIEMBIN B CTPOUTENLCTBE, MpoKaiuiu. [lomydenHoe TBepioe
BELIECTBO OYPHO B3aMMOJEHCTBYET C BOJOU ¢ 00pa3oBaHUEM MaJOpPaCTBOPUMOIO COEAUHEHHUS, PACTBOP
KOTOPOTO MPHU B3aUMOJICHCTBUU ¢ KapOoHaTOM HaTpus oOpa3yet Oenblif ocagok. Onpenenure
HEM3BECTHOE BEUIECTBO U HAIMIINTE YPABHEHUS PEaKLUii.

PexoMenganuy mo oeHUBAHHUIO paﬁoT

OTBeThI.
Yactp A Bapuant 1 Yactp A Bapuant 2
1 1 1 3
2 2 2 4
3 3 3 3
4 3 4 4
5 1 5 3
6 1 6 2
7 3 7 1
8 2 8 2
9 3 9 2
10 2 10 1
Yacts B Yacts B
1 1,4 1 1,4
2 A-4,b-3,B-5 2 A-5b-3B-2
Yacts C Yacts C
1 4Fe(OH), + O, + 2H,0 = 4Fe(OH); 1 2Al + 6HCI = AICI; + 3H;
ZFE(OH)g = Fe,03 + 3H,0 AICIl; + 3NaOH = A|(OH)3 + 3NaCl
Fe,O3 + 6HCI = 2FeCl; + 3H,0 2A|(OH)3 = Al,O3 + 3H,0
2 2Cu + O, =2Cu0O 2 CaCO3 = CaO + COy
CuO + Hy,=Cu + H;O Ca0 + H,0 = Ca(OH),
CuO + H,SO4 = CuSO,4 + H,O Ca(OH); + Na,CO3 = CaCO3 + 2NaOH
Hmozosaa konmponvnas paboma
3a Kypc «Xumus. 9 knace»
Bapuanm Ne 1

Al. PacnpeneneHue 3J€KTPOHOB IO SHEPIETUYECKHM YpPOBHSM 2€, 8¢, 2€ COOTBETCTBYET
qactue 1) Mg’ 2)0”  3)Mg”  4)S*
A2. B psny anementoB Na — Mg — Al - Si

1) yMeHbBIIAITCS PanyChl AaTOMOB

2) yYMEHBIIACTCS YHCIIO TIPOTOHOB B Siipax aTOMOB

3) yBeNMMYMBACTCS YHMCIIO DJICKTPOHHBIX CJIOEB B aTOMax

4) yMeEHbBIIACTCS BBICIIAS CTETICHb OKUCIICHUS aTOMOB B COCIMHECHUSX
A3. ®aKkTOp, HE BIUAIOUIMNA Ha CKOPOCTh XUMHUYECKUX PEAKIIHM,

1) mnpupoma pearupyronmx BeIecTB

2) Temmeparypa

3) KOHIIGHTpAIHS PEarupyIOIINX BEIISCTB
4)TUn XMMUYECKOU peakiuu



A4. HanbGonee QJICKTPOIIPOBOJHBIM MCTAJIJIOM U3 IICPCUYUCIICHHBIX ABJIICTCA

1) nMHK 3) cBuUHEI]
2) Menpb 4) xpom
AS. MeTami, HE OTHOCSIIUMCS K MIETOYHO3EMEIbHBIM,
1 )marauit 3) cTpoHIUi
2)KanbLui 4) Gapuit
A6. Hanbosnee akTUBHO pearupyer ¢ BOJ0MN
1) ckanauid 3) kaymii
2) MarHui 4) KambIui
A’7. ArperatHoe COCTOSIHME M0J1a ITPU HOPMAJIbHBIX YCIOBUAX
1) xuakoe 2) TBEpIOE 3) razoo0pa3Hoe

A8.Metaii, ¢ KOTOPBIM HE B3aMMOJIEVCTBYET KOHIIECHTPUPOBAHHAS CEpHAsl KUCIIOTA,
1)xene3o 2)Maraui 3)UMHK 4)HaTpuit

Yacte B. TecTtoBble 3a/1aHUS Ha COOTBETCTBHE.
B1. YcTaHOBUTE COOTBETCTBHUE MEXIY pEarupyrollUMU BEHIECTBAMM M TPOAYKTAMHU HX
B3aUMOJIEUCTBUSL.

Pearupyromme IpoaykThl HX
Beliecrea B3aUMOACUCTBUA
A) Cu +Cl, 1) Cu(OH), u ClI,
B) CuO + HCI 2) CuCl
B) Cu ,0 + HCI 3) CuCl, u H,0

4) CuCl,

5) CuCl u H,0

B2. YcTraHOBUTE COOTBETCTBHE MEXKAY TUIIAMU U YPABHEHUSIMU XUMUYECKUX PEAKIUN.
THIIBI XUMHWYECKHNX PEAKIIUH
A) coenunenusi, OBP, HeoOpaTumas
b) paznoxenus, OBP, snnorepmuueckas
B) coenunenusi, OBP, romorennas
YPABHEHUSA PEAKIINI
1) Ny + 3Hyq <> 2NH; + Q
2) ZKN03 = 2KN02 + Og +Q
3) FeO+C —-Fe+CO-Q
4) 4Fe + 30, + 6H,0 = 4Fe(OH);
5) 2Al + Fe203 =2Fe + Alzog +Q
Yacre C. 3aganus ¢ pa3BEPHYTHIM OTBETOM.
C1. 3anummuTe ypaBHEHUS PEAKIUHA, C TTOMOIIBI0 KOTOPBIX MOKHO OCYIIICCTBUTH MTPEBPAIICHHUS
Zn — ZnCl, — Zn(OH), — ZnO
Jlist mepexo/ia 2 3anUIIMTE HOHHOE YPaBHEHHE.
C2. . K 34,8r cynbdara kanus TpWIAIN  PacTBOp, coaepskamuit 83,2 r xmopuaa 6apus.
Omnpenenute Maccy oOpa3oBaBierocs ocaaka. (50).
C3.PaccraBbTe KO3 (PHUIMEHTHI B ypaBHEHUU PEAKIIUHU C TIOMOIIBIO 3IEKTPOHHOTO Oananca. Cu

+HN03—>CU(N03)2+NO +HZO.



Hmozosasa konmponvuas padoma 3a Kypc «Xumus. 9 knacce.
Bapuanm Ne 2

Al. PacnipeieneHue 3J€KTPOHOB 10 YJHEPTETUYECKUM YPOBHSM 2¢, 8¢, 6€ COOTBETCTBYET aTOMY
1) yraepona 3) docdopa
2) cepsl 4) xnopa
A2. B pany anementoB C —N - O - F
1) yMeHbIIaeTcs BhICHIAs CTENICHh OKUCIICHHSI SJIEMEHTOB B COCMHEHUSX
2) YBEIWYHMBAIOTCS PAINyChl ATOMOB
3) yMeEHbIIAETCS BOCCTAHOBHUTEIbHAS CIOCOOHOCTh MPOCTHIX BEIIECTB
4) yBeIMYUBAETCS BBICIIAS CTETICHb OKUCIICHUS 3JIEMCHTOB B COCITMHEHHSX
A3. dakTop, HE BAUSIONUMN HA CKOPOCTh XMMHUYECKUX PEaKIIHil,
1) karanauszaTop
2) crnoco0 moaydeHus: pearcHTOB
3) mpupoaa pearupyrolIux BEIIECTB
4) KOHIICHTpAIHsI PearnpyIOIINX BEIICCTB
Ad4. MeTtai, He OTHOCSIIIMICS K HIEJIOYHBIM METaJliaMm,
1) kanwmii 3) nutuit
2) KaJbIWHA 4) Hatpuid
AS. CBOWCTBO PTYTH, KOTOPOE OrPAHUYMBAET €€ IPUMEHEHUE B OBITOBBIX TEPMOMETPAX
1) arperaTHOe COCTOSTHHEC
2) TemmepaTypa IUIaBICHHUSI
3) TOKCHYHOCTH
4) BBICOKas IUIOTHOCTb
A6. Boiopo1 Helnb3st OMYYUTh YyTEM B3aUMOJICHCTBHS METAJUIOB C KUCIOTOM
1) a3oTHOM 3) constHOM
2) cepHOii 4) pochopnoii
A7. CBOICTBO, XapaKTEepHOE AJIsI 030Ha,
2) XOpOILIO PACTBOPSIETCS B BOJIE
3) He uMeerT 3araxa
4) OakTepHIHICH
5) nerue Bo3myxa
A8. Bosia B3auMoAeiCTBYET ¢ KaXKIbIM U3 BEIIECTB, (POPMYJIIbI KOTOPBIX

1)Ca u Na,O 2) Na,O u Cu 3)CuO uN,Os 4)ZnO u SO,

Yacrp B. TecTtoBbie 3a4aHNs HA COOTBETCTBUE,
B2. YcTraHOBUTE COOTBETCTBHE MEXKAY UCXOJHBIMU BEIIECTBAMU U MPOAYKTAMHU PEAKIUH.

Hcxonnblie Beniecrea IIpoaykThl peakuuu
A) Na u H,O 1) Na,SO; u H,O
b) Na,O u H,0O 2) NaOH u H,0



B)NaOH u SO, 3) NaOH u H,
4) NaOH

B2. YcTraHOBUTE COOTBETCTBHE MEXKAY TUIIAMU U YPABHEHUSIMU PEAKIIMIA.
THUIIBI XUMHWYECKHNX PEAKIIUH
A) 3amemnienus, OBP, sHnoTepmuueckas
b) paznoxenus, OBP, sx3oTepmudeckas
B) coenunenusi, OBP, neobpaTumas
YPABHEHUS PEAKIIUI
1) Naw *+3Hyp) < 2NH;) + Q
2) 2KNOg = 2KN02 + 02 +Q
3) FeO+C —Fe+ CO-Q
4) 4Fe + 30; + 6H,0 = 4Fe(OH);
5) 2Al + Fe,O; = 2Fe + A|203 +Q

Yacte C. 3aganus ¢ pa3BEPHYTHIM OTBETOM.

C1. 3anumuTe ypaBHEHUS PEaKIUid, C TOMOIIBI0 KOTOPBIX MOKHO OCYIIECTBUTH MIPEBPAILICHUS
MgO— MgCl,—Mg(OH),— Mg(NO3),

JIns mepexoia 3 3anuIInTe MIOHHOE YPaBHEHHUE.

C2. K pacTtBopy, coaepxamemy 63,9r HUTpaTa allFOMUHUS, IPWIWIA PACTBOP, COAECPKAIUN
39,2r dochopuoii kucnotel. Onpeaennute Maccy pocdara amrOMUHUS.

C3. PaccraBpTe K03(h(HUIIMEHTHI B ypaBHEHUH PEAKIIUU C TIOMOIIBIO AJIEKTPOHHOTO OanaHca.

Cu+ HN03—> CU(N03)2 + N02 + Hzo

PexoMeHganum 1no oueHNBaAHUIO PadOThI
MakcumanbHOE KOTU4eCTBO 0ayuioB — 21 6ann
3amanus 6a3oBoro ypoBHs (A1-AS8), TOIbKO OWH PpaBUILHBIN OTBET. (1 O6a)
3ananus noBeiieHHOTO YpoBHs (B1-B2), Halitu cooTBeTcTBHE. (2 Oasa)
3amanue Cl1, C2, C3 - TpeOyroT nosHoro oTBeTa. (3 6ania)
CooTBeTcTBHE 6AJIOB, MOJYYEHHBIX 32 BBINOJIHEHHE 32IaHHI1, 0TMETKE/0EeHKe 10
NATHOAIBHOI IKAaJIe OLeHNBAHUS

Ormerka 2 3 4 5
Yuciao 0a/L10B 0-9 10-13 14-17 18-21
3a padory

OtBerbl: UTOroBas (craHmapTU3MpOBaHHAs) KOHTPOJIbHAS paboTa 10 XUMUHU 32 KypC « XUMUSL.
9 kiace

Bapmuanr 1. Bapuanrt 2

Yacts A. Yacts A.
1. 1 1. 3
2. 1 2. 3
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Yacts C.
1.
1. Zn+Cl2=2ZnClI2

2. ZnCl2 + 2KOH = Zn(OH)2 + 2KClI
3. Zn(OH)2 = ZnO + H20

2.
3amaua
34,8r 83,2r X

K,S0,+ BaCl, — BaSO, + 2KCI

1¥174r  1%208r  1%233
BP_02 E_o4r
174 208

X =0,2%233 = 46,6r

B.
BCUC+8HN*S03(pas6.)=3Cu*2(NO3)2+2N*20+4H2
D
Cu® - 2e” = Cu*? | 3 - BoccTaHOBUTED
N*>+3e” = N*™ | 2 - okuciurenn

N OAW®
P Wk WNN

Yacts B.

4. A-3,b-4, B-1.
5. A-3,b-2,B-4.

Yacts C.

1.

MgO+2HCI=MgCI2+H20
MgCI2+2KOH=Mg(OH)2+2KClI

Mg(OH)2+2HNO3=Mg(NO3)2+2H20

2.
3agada
63,91 39,2r X

AI(N03)3 + H3PO4 — A1P04 + 3HN03

1%213r 1*98r  1*122r
% _03 98=04r
213

X =0,3*122=36,6r

3.

CU+4HN*503 (komt,)=Cu*2(NO3)2+2N**02+2H20
Cu®-2e”=Cu*™ | 1-BOCCTaHOBHTEIb
N*>+e =N* | 2 -okucnurens




