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IHHOACHUTEJBbHAA 3AIINCKA

[TporpammMa 1Mo XMMHUHM Ha YpOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs COCTABJICHA HA OCHOBE
TpeOOBaHUH K pe3ysbTaTaM OCBOEHHsSI OCHOBHOM 00pa30BaTeNbHOM MporpaMMbl OCHOBHOI'O OOILEro
oOpaszoBanus, mpenacraBieHHbIX B @I'OC OOO, a Ttakxke Ha ocHOBe (enepanbHOl paboueit
IpOrpaMMbl BOCIUTAHUSA U C Y4ETOM KOHLENIMM IIPErnojaBaHusl ydeOHOro npeamera «XUMus» B
oOpa3oBarenbHbIX opranu3anusx Poccuiickoit @enepanui.

[IporpamMa 1o xumuM Ja€T MpeacTaBIeHHE O LesAxX, oOweill crpareruu oOydeHwus,
BOCIIMTAHMUS W pa3BUTUA OOy4yarOUIMXCi CpEACTBAMHM Y4e€OHOro IpeIMeTa, YCTaHABIMBAET
o0s13aTesIbHOE MPEIMETHOE COJAEp)KaHUe, IMpeIycMaTpUBaeT paclpeieieHue ero Io KiaccaM M
CTPYKTYpUPOBAaHUE IO pa3jiejiaM U TeMaM MpOorpamMMbl 0 XUMUHU, ONPEAEISIET KOJIUUYECTBEHHbIE U
KAYECTBCHHBIC XaPAKTCPUCTUKU COJEP)KAHUSA, PEKOMEHIYEMYIO IIOCIEIOBAaTEIbHOCTh H3YYCHMS
XUMHH C Y4ETOM MEXKIIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBSA3€H, JIOTMKH Y4eOHOIro Ipolecca,
BO3PACTHBIX OCOOCHHOCTEN 00y4aroIuxcs, ONpeAessieT BO3MOKHOCTH IpeAMeTa s pealnu3aluu
TpeOOBaHWI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeNbHOW MPOTpaMMbl Ha YPOBHE
OCHOBHOTI'0O 00111ero 00pa3oBaHusl, a TaKKe TPeOOBaHUI K pe3yabTaTaM 00y4eHHs XMMUU Ha YPOBHE
Hened M3ydeHHsl MpeAMEeTa U OCHOBHBIX BHJIOB y4€OHO-IIO3HABATENbHOM JESTEIbHOCTU
00y4aroIerocs o OCBOCHUIO y4eOHOT0 COJIepKaHMSL.

3HaHUE XMMHHU CIY)KUT OCHOBOW JJIs1 (pOpMHUPOBAHMSI MHUPOBO33PEHHUSI O00YJArOIIErocs, ero
IpPEJCTaBICHUN O MaTepHaIbHOM €IMHCTBE MHUPA, BXXHYIO POJIb UIPaloT (popMupyemble XUMUeEH
IPEJICTaBICHUS O B3aUMOIPEBPALICHUSIX HEPTMU U 00 3BOJIOLMHU BEIIECTB B MPUPOAE, O MYTAX
pelieHuss 00aJdbHBIX  MPOOJEeM  YCTOMYMBOIO  pa3BUTHUS  4YeJOBEYECTBA —  CBIPbEBON,
HHEPTEeTUYECKOM, MUILEBON U SKOJIOTUIECKON 0€301MacHOCTH, MPOOIIeM 31paBOOXPAHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET peanu3aliiii BO3MOXKHOCTEH ISl caMOpa3BUTHS U (HOPMUPOBAHMS KYJIbTYpPbI
JUYHOCTH, €€ 001eil U (PYyHKIIMOHATLHON TPAMOTHOCTH;

BHOCHUT BKJaJ B ()OPMHUPOBAHME MBIIUIEHUS U TBOPUECKHUX CIOCOOHOCTEH oOyuaromuxcs,
HaBBIKOB  MX  CAMOCTOSITEIbHOM  y4eOHOH  JEATENIbHOCTH,  OKCIHEPUMEHTAJIbHBIX U
UCCJIEIOBATEIbCKUX yYMEHUH, HEOOXOJUMBIX Kak B IIOBCEAHEBHOW IKU3HU, TaKk MU B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMMT CO CIENU(PUKON HAYYHOT'O MBILIUIEHHUS, 3aKJIabIBA€T OCHOBBI 1IEIOCTHOTO B3IJIAa
Ha €JMHCTBO NPUPOABI M YEIOBEKa, SBISETCS OTBETCTBEHHBIM JTalloM B (OPMHUPOBAHUHU
€CTECTBEHHO-HAYYHON TPaMOTHOCTH O0Y4YarOIINXCS,

CHocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS! K €CTECTBEHHO-HAYYHBIM 3HAHUSM,
K [IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJIOTrMYECKOe 00pa3oBaHKe 00y4arOIIUXCsl.

JlanHble HampaBieHHs B OOYyYEHHUM XUMHUHM O0ECHEUMBAIOTCS CHeUU(UKON coaepikaHus
yueOHOro mpenMeTa, KOTOPBIM sBISETCS MeJaroriuecky aJanTHPOBAHHBIM OTpaXKeHHEeM 0a30BOM
HayKH XMMUU Ha ONPEIEIEHHOM 3Talle €€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOIO oOIIero oOpa3oBaHHS OPUEHTHPOBAH Ha OCBOCHHE
00yYaromyUMHUCsS CHUCTEMBl MEPBOHAYAIBHBIX MOHATHA XUMHH, OCHOB HEOPTaHUYECKOM XHMHUHU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHSATHH OPraHUYEeCKOW XUMUH.

CrpykTypa cojepxkaHus NPOrpaMMbl 10 XMMHUU C(HOPMUpPOBaAHA HAa OCHOBE CHUCTEMHOTO
nonxona k e€ mizydeHuro. CoJep’kaHUE CKIIAJbIBAETCS U3 CUCTEMbl MOHATHH O XHUMHYECKOM
HJIEMEHTE U BEILECTBE M CUCTEMbI MOHATHH 0 XUMUYECKOH peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO
OpraHU30BaHbl MO MPUHIUIY MOCIEI0BATEIILHOIO Pa3BUTHS 3HAHMM Ha OCHOBE TEOPETHUECKUX
IIPEJICTaBICHUM Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— Y4YEHHS O CTPOCHUH aTOMa U XMMUYECKOU CBSI3H;

— MPEACTaBIECHUH 00 NEKTPOIUTUUECKOM TUCCOIMALINY BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHMSA pPACCMATPUBAIOTCS HA OCHOBE DMIIMPUYECKH IIOJNYYEHHBIX U
OCMBICTICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEIBLHO OT OJHOTO YPOBHS K JIPYTOMY, BBIITOJHSS
(GyHKIUU OOBACHEHMS M NPOTHO3MPOBAHUS CBOWCTB, CTPOCHUS M BO3MOXHOCTEH MPAaKTUYECKOTO
IPUMEHEHHUS U TIOJTYyYEHUS U3yYaeMbIX BEILECTB.



OcBoeHue mnporpaMMbl O XUMHH CIIOCOOCTBYeT (OPMHPOBAHUIO TPEICTABICHUS O
XMMHYECKOM COCTAaBIISIIOIIECH HAYyYHOM KapTHHBI MHpa B JIOTUKE €€ CHCTEMHOW MPUPOIBI,
LIEHHOCTHOTO OTHOIIEHHS K Hay4YHOMY 3HAaHHUIO U METOJAAM IO3HAaHMs B Hayke. M3ydyeHune xumun
MPOUCXOUT C MPUBJICUYCHUEM 3HAHUIN U3 paHee M3YUYCHHBIX y4eOHBIX MpeaMeToB: «OKpyKarolmui
Mup», «buonorus. 5—7 knaccel» U «Dusuka. 7 KiIacey.

[Tpu mM3ydyeHun XUMUHU TPOUCXOAUT (HOPMUPOBAHME 3HAHUI OCHOB XMMHUYECKOW HAYKHU Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JEATEIbHOCTU YEJIOBEKA U KaK OJHOIO U3
KOMIIOHEHTOB MHUPOBOH KyJIbTypbl. 3ajada ydeOHOro MpeaMeTa COCTOUT B (POPMHUPOBAHUU
CHCTEMBbl XHMHUYECKHUX 3HAHUH — BaXHEHIIMX (HAKTOB, MOHATHH, 3aKOHOB M TEOPETUYECKHUX
MOJIO)KEHUH, JOCTYNMHBIX 00O00IIEHUII MHPOBO33PEHUECKOr0 XapakTepa, s3blka HayKu, B
IPUOOIIEHNN K HAYyYHBIM METOJaM MO3HAHUS NPU U3YyYEHUM BEIIECTB U XMMUYECKUX peakUui, B
bopMUPOBAaHUM W PA3BUTHHM [IO3HABATEIbHBIX YMEHUH M HMX NPUMEHEHUU B Yy4eOHO-
MIO3HABATENILHOM M Y4eOHO-HCCIEeI0BATENbCKON JESATEIbHOCTH, OCBOCHHH IPaBMJI OE€3011acHOTO
oOpallieHus ¢ BElIeCTBaMU B MTOBCEIHEBHOM JKU3HH.

[lpy w3yyeHMH XHWMUU Ha YPOBHE OCHOBHOTO OOMIEr0 OOpa3oBaHMs BaXHOE 3HAYCHHE
NpPUOOpPEH TaKKe LeH, KaK:

— (opmupoBaHNE WHTEIUICKTYalbHO PA3BUTOM JMYHOCTH, TOTOBOH K CcamMOo0Opa3oBaHMUIO,
COTPYIHUYECTBY, CAMOCTOSTEIbHOMY MPUHSATHUIO PELICHU, CTIOCOOHON aanTUPOBAaThCA K OBICTPO
MEHSIOLIUMCS YCIIOBUSM KU3HU;

— HaIpaBJICHHOCTh OOyuYeHHs Ha CHCTEeMaTH4YeCKOe NpUOOIIeHHuEe O0O0yJaromuxcs K
CaMOCTOSITENIbHOM MO3HABATEIbHON JEATEIbHOCTH, HAYYHBIM METOAAaM MO3HAHUA, (POPMUPYIOIIUM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUMU;

— o0ecrieueHne YCIIOBHH, CHOCOOCTBYIOUIMX TNPUOOPETEHHIO OOYYaIONIMMUCS OIBITa
pa3HOOOpa3HON NeATeNbHOCTH, MO3HAHWS W CAMOIMO3HAHMS, KIIOYEBBIX HABBIKOB (KIFOUEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUEHUE JJIs Pa3IMUHBIX BUIOB JESATEIbHOCTH;

— ¢opmupoBaHue oOmiel (PyHKIMOHAIBHOW M €CTeCTBEHHO-HAYYHOW IPaMOTHOCTH, B TOM
YHclie YMEHUN OOBSCHATH U OLICHUBATh SIBJICHUSI OKPYXKAIOIIETr0 MUpPa, UCIOJIb3Ys 3HAHUS U OIBIT,
MOJTy4YEHHBIE MTPH U3yYEHUU XUMUU, IPUMEHSATDh UX MPHU PELICHUH MPo0JIeM B MOBCETHEBHOM KU3HU
U TPYJIOBOM J€STENILHOCTH;

— (opMupoBaHue y 0OOydYarOIIMXCSl T'YMaHUCTHYECKUX OTHOLIEHHWH, MOHUMaHUS LIEHHOCTH
XUMHUYECKMX 3HAHUM s BbIPaOOTKH 3KOJOTMYECKH IeJIeco00pa3HOro MOBEJIEHUs B OBITY U
TPYZAOBOM JEATENBHOCTH B LEISAX COXPAHEHMsI CBOETO 3J0POBbs U OKPYXKAIOWIEH NPUPOJHOU
Cpelibl;

— pa3BUTHE MOTHUBALIUU K O0YYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHHIO Ha
OCHOBE YCBOEHHUS OOIIEUEIOBEUECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOoduiIst U
HaNpaBJIEHHOCTH JlabHENIIEro 00yYeHHUS.

OO61iee 4MciIO 4acoB, OTBEACHHBIX JUISI M3YYEHHUsS] XMMHHM Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBanus, coctaBiseT 136 yaco: B 8 kimacce — 68 dacoB (2 vaca B Hefento0), B 9 kiacce — 68
4acoB (2 Jaca B HEJIEIIO).



COJAEP/KAHUE OBYYEHUA

8 KIIACC

IlepBoHaya/IbHbIE XMMHYECKHE TOHATHSA

[Ipenmer xumuu. Poiap XMMHM B )KW3HU YEJIOBEKA. XMMHS B CUCTEME HayK. Tena u BellecTna.
®du3nyuecKue CBOMCTBA BEIIECTB. ArperaTHoe coctosiHue Bemects. [IonaTue o Merogax no3HaHus B
xuMud. Yucteie BemecTBa U cmecu. CriocoObl pa3iesieHus: cMecei.

ATOMBI U MOJIEKYJIBl. XUMUYECKHE IeMEHThl. CHMBOJIBI XUMUUYECKHUX 3J1eMEHTOB. [IpocTbie
U CJIOXKHBIE BEIIeCTBA. ATOMHO-MOJICKYJIIPHOE yUEHHE.

Xumuyeckasi popmyna. BaneHTHOCTh aTOMOB XMMHUYECKHUX 3JIE€MEHTOB. 3aKOH MOCTOSIHCTBA
cocraBa BemecTB. OTHocuTenbHas aroMHass wmacca. OTHOCHUTENIbHAs MOJIEKYJsipHash macca.
MaccoBast 10Ji1 XUMHUYECKOT0 3JIEMEHTA B COCIMHEHUH.

KosmmuectBo BemectBa. Mosib. MonsipHad macca. B3auMOCBSI3b KOJMYECTBA, MACCHI U YKCIIA
CTPYKTYPHBIX €MHHUII BeuiecTBa. Pacu€Tol mo hopMynaM XMMHUYECKUX COCTUHEHH.

dusznueckue M XHUMHUYECKHE SBJICHUA. XHUMHUYECKas peakuus U e€ TMpU3HAKUA. 3aKOH
COXpaHEHMsI MacChl BELIECTB. XHUMHUYeCKHe ypaBHeHUs. Kiaccuduxamus XUMHUYECKUX peakiuit
(coenMHEHUS, PA3JIOKCHHSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuit IKcnepumenn:

3HAKOMCTBO C XMUMHYECKOW TIOCYAOH, MpaBwiaMH pabOThl B J1abopaTopuu M TMpUEMaMU
oOpaiieHusi ¢ J1abopaTOpHBIM OOOpYyIOBaHMEM, H3yUY€HHUE U OIUCaHue (U3UUECKUX CBOMHCTB
00pa3Ii0B HEOPraHMYECKUX BEIISCTB, HaOOeHnEe Pu3ndecKuX (IUIaBJICHHE BOCKA, TasHUE JIbJA,
pacTupaHue caxapa B CTYIKe, KHUICHHE M KOHJIEHCAIMs BOJbI) U XUMHUYECKHX (FOpEHHE CBEYH,
MIPOKAJIMBAHKWE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJIa C KUCIOTOW) SIBJICHUM, HAOII0ICHUE U
OMKCAaHUE MPHU3HAKOB MPOTEKAaHWs XUMHYECKHX DPEaKIMil (pa3joKeHUe caxapa, B3auMOJCHCTBUE
CEepPHOM KHUCIOTBHI C XJOPUIAOM Oapus, pasinoxeHue ruapokcuna menu (ll) mpu HarpeBaHuw,
B3aMMOJIeiCTBHE kKene3a ¢ pacTBopoM coiu menu (1), uzydenune cnocoboB pasaeneHus: cMecei: ¢
MOMOIIbI0 MarHuTa, (WIbTPOBAHUE, BBIMAPUBAHHUE, JUCTWUIALMS, XpoMmaTorpadus, MpOBEICHUE
OUMCTKA TIOBAPEHHOW CONU, HAONIOJICHHEe U ONHUCAaHWe pPe3yabTaTOB IMPOBEICHUS OIbITA,
WJUTFOCTPHUPYIOIIETO 3aKOH COXPaHEHUsI MaCChl, CO3/IaHNE MOJIEIeH MOJIEKYJ (IIapOCTEPKHEBBIX ).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BeleCTB

Bosnyx — cmech razoB. CocraB Bo3ayxa. Kuciopon — 3i1eMEHT M NpOCTOE BEIIECTBO.
Haxoxnenue kucimopoaa B mpupoje, Gpuandeckue ¥ XUMHUYECKHUE CBOMCTBA (peakiUud TOPEHUS).
Oxcupnpl. Ilpumenenune xkuciopoga. CrocoObl MOMy4YeHHs KHUCIOpoJa B JlabopaTopuu U
MPOMBINIIEHHOCTH. KpyroBopoT kucnopoga B mpupoae. O30H — amioTpornHas MoAauduKanus
KHCIJIOPOJIA.

TermmoBoit 3¢p(}EeKT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS, DJK30- H
SHIOTEPMUUYECKHE pEeakliuH. TOIIMBO: yroJib W MeETaH. 3arpsi3HeHHe BO3MyXa, YCHUJICHUE
HNapHUKOBOTO 3P QeKTa, pa3pyLIeHne 030HOBOTO CIIOS.

Bonopon — anemeHT u npocroe BemecTBo. Haxoxaenue Boiopoaa B npupoe, Gpusndeckue u
XUMHUYECKHE CBONCTBA, IPUMEHEHHE, CIIOCOOBI ony4deHus. Kucioter u conu.

Mousipablii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM yPaBHEHHSIM.

®usnyeckue cBoicTBa BOAbl. Boma kak pactBopurens. PactBopel. HacelieHHble u
HEHACHIIIICHHBIC PACTBOPHI. PAaCTBOPHMOCTH BEmIeCTB B Boje. MaccoBast 107151 BEIIECTBA B PACTBOPE.
Xumnueckue cBocTBa BoJbl. OcHoBaHUA. Poib pacTBOpoB B MpUpoJie W B JKU3HU YEIIOBEKA.
KpyroBopot Boas! B mpupoie. 3arps3HeHue TpupoaHbix Boj. OXpaHa U OYHCTKA MPUPOIHBIX BOJI.

Knaccudukanus Heopranuueckux coeaunHeHuid. Oxcuapl. Knaccudukainus OKCHAOB:
coyieoOpa3yrorire (OCHOBHBIC, KHCIOTHBIE, aM(pOTepHBIC) U HeconeoOpasyronme. Homenknarypa
OKcHA0B. DU3HUECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [lonydueHne okcuaoB.

OcHoBanus. Knaccudukamuss OCHOBaHHMM: IIETOYM W HEPACTBOPHMBIC OCHOBAHUSI.
HomeHnknarypa ocHoBaHui. @Pusnueckue M XUMUYECKHE CBOMCTBA OCHOBaHui. IlomydeHue
OCHOBaHUM.

Kucnotel. Knaccuduxanmst kucnor. Homenkiarypa kucinor. OuU3NyYecKue U XUMHUYECKUE
cBoiicTBa kuciot. P aktuBHoctr metauioB H. H. bekerosa. Ilonyyenue Kucior.

Comu. Homenknatypa coisieli. ®@usznueckue U XUMUYECKUE cBoiicTBa coisied. IlonyueHue
COJIEH.



I'eneTnyeckas CBSI3b MEXAY KJIacCaMHU HEOPTaHUYECKUX COCIUHEHHM.

Xumuueckuii IKCnepumMenm:

Ka4eCTBEHHOE OMNpEeNICHHE COJCpXKAaHUs KUCIOpOJa B BO3JyXe, MOIy4eHHE, COOMpaHue,
pacro3HaBaHME€ W U3yYEHUE CBOWMCTB KHCIOpOJa, HAOJIOJEHHE B3aUMOJCIHCTBHUS BEIIECTB C
KHCJIOPOJIOM M YCJIOBUS BO3HHMKHOBEHHS U IPEKpalleHMs] ropeHus (moxapa), 03HaKOMIIEHHE C
o0pa3lamMu OKCHUJIOB U OMHCAHHUE X CBOWCTB, MMOJIy4eHHE, COOMpaHUE, PACclIO3HABAHNUE U U3yUEHHUE
CBOMCTB BOjiOpoJia (ropeHue), B3auMojeicTBUe Boaopojaa ¢ okcugoMm meau (1) (Bo3moxkHO
UCIIOJIb30BaHUE BUJEOMATEpHANIOB), HaOIIOJeHHE O00pa3lloB BELIECTB KOJIMYECTBOM 1 MOJb,
UCCIIEIOBaHNE OCOOEHHOCTEH  pacTBOpEHUS BELIECTB C  Pa3UYHOM  PAacTBOPUMOCTBIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOW MACCOBOM [0JIEM pacTBOPEHHOIO BEILECTBA,
B3aMMOJICMCTBUE BOJBl C MeETaUIaMM (HATpUEM M KajiblMeM) (BO3MOXHO MCIIOJIb30BaHHE
BUJICOMATEPHAIIOB), HCCIIEJOBaHHE O0Opa3l0B HEOPraHMYECKHX BEHIECTB pPAa3IMYHBIX KJIACCOB,
HAOJII0JICHUE M3MEHEHUs] OKPacKM HHJIUKAaTOPOB B pPacTBOpax KUCJIOT M IIEJIoYel, U3ydyeHHe
B3aumozeiicTeus okcuaa meau (l1) ¢ pactBopoM cepHOIl KUCIOTHI, KUCIOT C METalllaMu, peaklui
HEHUTpaIM3al1u, ITI0Jy4YEeHNE HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHUE OJHOIO METAJUIA IPYTUM U3
pacTBOpa COJIM, pELICHHE OHKCIEPUMEHTAJIbHBIX 3aJady 1o Teme «BaxHelnue Kiaccsl
HEOPraHUYECKUX COCIUHEHUI.

Iepuoauveckuii 3akon u Ilepuoamyeckasi cucreMa xumMudeckux 3jaementoB . H.
MenpnesieeBa. CTtpoeHue aTtoMoB. XuMH4YecKasi cBfA3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbBIE
peakuumn

[lepBble MONBITKKA KJIACCH(PHUKAINNA XUMHUYECKHX 31eMeHTOB. [loHATHE O Tpynmax CXOTHBIX
9JIEMEHTOB (IIETIOYHBIE U IIETOYHO3EMENIbHBIE METAILIbI, TAJIOT€Hbl, HHEPTHBIC Ta3bl). DIEMEHTHI,
KOTOpBIE 00pa3ytoT aM(pOTEPHBIE OKCHJIBI U TUAPOKCH/IBL.

[lepuonnueckuii 3akoH. Ilepumonmueckas cucrema Xxumudeckux osnementos [ .
MengeneeBa. KopoTkonepuonHas u JyMHHomepuoaHas ¢opmbl [leproguueckoit  cucTemsl
xumuueckux anemeHtoB J[. WM. Menneneesa. Ilepuonel u rpynmbl. DU3HYECKHM CMBICI
MIOPSIIKOBOTO HOMEPA, HOMEPOB MIEPUO/IA U IPYIIIBI JIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX saep. M3oTtonel. DiekTpoHbsl. CTpOeHUE AIIEKTPOHHBIX
obonouek atomoB TiepBbIX 20 xuMHuueckux dieMeHToB llepuommyeckoit cucremsr J[. U.
MenneneeBa. XapakTepUCTHKa XMMHUYECKOIO 3JIEMEHTa II0 €ro mnosiokeHuro B [leproamdeckoit
cucteme /1. 1. Menpeneena.

3aKOHOMEPHOCTH M3MEHEHMs pajuyca aTOMOB XMMHMUYECKHX DJIEMEHTOB, METAJNIMYECKUX U
HEMETAJUIMYECKUX CBOWCTB IO IPYIIIAaM U IIEPUOJIAM.

3nauenue [lepuonnueckoro 3akoHa u Ilepnonnueckoi CUCTEMbI XUMUYECKUX 2JIEMEHTOB JUIS
pa3BuTUs Hayku U npakTuku. J{. . MenaeneeB — yd€HbIN U TpaXIaHUH.

Xumuueckas CBS3b. KoBanientHas (monsipHas u HETOJISIPHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloOHHAas CBs3b.

Crenenp oxuciaeHus. OKUCIUTENbHO-BOCCTAHOBUTENBbHBIE peakiuu. [Ipoueccsl okucneHus u
BOCCTaHOBJIEHUS. OKHCINTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHrue o0pa3loB BEIIECTB METAUIOB M HEMETAJJIOB, B3aUMOJICHCTBUE THAPOKCUAA [IUHKA
C pacTBOpaMH KHCIOT U IIEJIOYeH, IPOBEJEHUE ONBITOB, WUIIOCTPUPYIOLUIUX HPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKuil (TOpeHUE, PEaKuu pPa3IoKeHUs, COSTUHEHHUS).

Mesxicnpeomemmuuie ceasu

Peanu3anus MeXNpeaMETHBIX CBS3€M MPU M3YYEHWH XMMHHM B 8 KIIacce OCYILECTBIISIETCS
Yyepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHUN, TaK W TMOHSATUH, SBISIOUINXCS
CHUCTEMHBIMU ISl OTAENBbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0me ecTeCTBEHHO-HAY4YHbIC TOHATHUS: HAY4HBIH (aKkT, TMUIOTE3a, TEOPHUs, 3aKOH, aHAJIM3,
CUHTE3, Kiaccu(ukamus, TMepUOJUYHOCTh, HaONIOJCHUE, OSKCHEPUMEHT, MOJEIMPOBaHUE,
U3MEPEHUE, MOJICIIb, SIBJICHUE.

®usnka: MaTepus, aroM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHJ, HW30TOMbI,
pPalMOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUUECKUI 3aps, BEIIECTBO, Telo, 00BEM, arperatHoe
COCTOSHHE BEUIECTBa, ra3, (QU3NYECKHE BEIMYMHBI, €IUHUIBI HM3MEPEHHUS, KOCMOC, IIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunTes, npixanue, 6uochepa.



['eorpadus: atmocdepa, ruapocdepa, MUHEpaANbl, TOPHBIE TOPOABI, MOJIE3HBIE UCKOMAEMbIE,
TOIUIABO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTtBo 1 XUMHYeCKas peaKuust

Ilepnonnueckuii 3akoH. Ilepumommueckas cucremMa XUMHUYECKUX odnemeHToB J[. U
Menpneneesa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWMCTB XMMUYECKUX JJIEMEHTOB
NEPBBIX TPEX IEPUOJOB, Kajaus, KaJbLUsl U MX COEAMHEHUH B COOTBETCTBUU C IIOJIOKEHUEM
3JIEMEHTOB B llepronnueckoi cucreMe U CTPOGHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHUIbl XUMHYECKOM CBsI3U. THIIBI KPUCTANIMUYECKUX PELIETOK,
3aBHCHUMOCTb CBOWCTB BEIIECTBA OT TUIIA KPUCTAIIIMYECKON PEIIETKU U BU1a XMMUYECKOH CBSI3H.

Knaccugpukanuss ¥ HOMEHKIATypa HEOPTaHMYECKHX BEIIECTB. XHMHUYECKHE CBOHCTBA
BELIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KJIaCCaM HEOPraHUYECKUX COCIMHEHUN, TCHETUYECKas CBSI3b
HEOPraHUYECKUX BEILECTB.

Knaccugukanus XMMHYECKMX peaklUil MO pa3ivyHbBIM INpH3HaKaMm (10 YHMCIy M COCTaBy
YYaCTBYIOUIMX B PEAKIUU BEUIECTB, IO TETIOBOMY 3(PQEKTy, 0 M3MEHEHUIO CTEIIEHEH OKHCICHUS
XMMHUYECKHX 3JIEMEHTOB, 10 00PaTUMOCTH, IO YYaCTHUIO KaTaau3aTopa). DK30- U S3HI0TEPMUUYECKHE
peakuuu, TepPMOXUMUYECKUE YPABHEHMUSL.

[Tonstue o ckopoctu xumuueckoil peakuuu. ITonstue o0 oOpaTUMBIX M HEOOPATUMBIX
XUMHUUYECKHUX peakuusx. [ToHsTHEe 0 rOMOreHHBIX U reTeporeHHbIX peakuusax. [lonstue o katanuse.
[TonsiTie 0 XMMHYECKOM paBHOBecUHU. PaKTOPBI, BIUAIOIIUE HA CKOPOCTh XUMUYECKON PEaKLUU U
M10JIO’KEHNE XUMUYECKOTO PaBHOBECHSI.

OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIE ~ PEAKLMHU, JJIEKTPOHHBIA OallaHC  OKUCIUTEIbHO-
BOCCTAaHOBUTENbHON peakuuu. CocTaBieHUE YpPaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOr 0 OanaHca.

Teopust >IEKTPOTUTHUECKON NHUCCOLMALMU. DJIEKTPOIMTHI M HEIEKTpoinuThl. KaTnoHsl,
AQHUOHBI. MeXaHN3M JUCCOLMALMHU BEILIECTB C Pa3INYHBIMU BUJAMH XUMUYECKOU cBs3u. CTeneHb
nuccouranuu. CUibHbIE U ca0ble 3JIEKTPOIUTHI.

Peakiun noOHHOTO OOMeHa. YCIIOBUS NMPOTEKaHUs peaklUii MOHHOrO OoOMeHa, MOJHBbIE U
COKpallEHHbIE HMOHHBIE ypaBHEHMs peakiuil. CBONCTBa KHCIOT, OCHOBaHMM U coJiel B CBeTe
npecTaBiIeHui 00 ANIEKTPONIUTHIECKOM tucconannu. KauecTBeHHbIe peakiu Ha HoHbl. [loHsTue
O THJIPOJIU3E COJICH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISIMU KPHUCTAUIMYECKUX PEIIETOK HEOPraHMYeCKUX BEIEeCTB —
METAJUIOB U HEMETAJUIOB (rpaduTa U anMasa), CJIOXKHBIX BELIECTB (XJI0pHIa HATPHsL), HCCIEI0OBAHNE
3aBUCUMOCTH CKOPOCTH XMMHMUYECKON peaklMd OT BO3JACHCTBUS Ppa3IMYHBIX  (PAKTOPOB,
UCCIIEOBAHNE DJIEKTPONPOBOJHOCTH PAcCTBOPOB BEILIECTB, IIpolecca JUCCOLMALUU KHCIOT,
nienoue M cojel (BO3MOXHO HCIOJIb30BaHHWE BHUAEO MAaTepuajoB), IPOBEJCHHE OIBITOB,
WITIOCTPUPYIOIIMX MNPU3HAKU TNPOTEKAHUS peakiuii MOHHOro obmeHa (oOpa3oBaHHE OCajKa,
BbIJIEJICHHE Ta3a, 0Opa3oBaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOUINX TMPUMEPHI OKHCIUTEIbHO-
BOCCTAHOBUTENIBHBIX pPEAKIMHA (FOpEeHHE, pEeaKLHUH pa3IoKEHUs, COCIUHEHUs), paclo3HaBaHUE
HEOPraHMYECKUX BEIIECTB C TIOMOIIBI0O KAa4eCTBEHHBIX peaklUWid Ha HOHBI, pelIeHue
AKCIEPUMEHTAIbHBIX 3a/a4.

HemeTauibl 4 MX coeJUHEHUS

OO6mas xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTEpHbIE CTEEHH
okucinenusa. CtpoeHue u (u3MUECKHe CBOMCTBA MPOCTHIX BEIIECTB — TaJlOT€HOB. XHUMHUYECKHE
CBOWCTBA Ha TMpuMepe XJopa (B3aMMOJAEHCTBHE C MeETaUIaMH, HEMETaJUIaMH, IIeI0YaMH).
XnopoBogopoa. CossiHasg KUCIOTa, XUMHYECKHAE CBOWCTBA, MOJy4eHUE, TpUMEHeHue. JleiicTBue
XJIOpa U XJIOPOBOJOPOAA Ha OpraHU3M 4eNoBeKa. BakHeWlnue XJopuabl U MX HAXOXACHUE B
IIPUPOJIE.

OO6mas xapakrepuctuka 3yeMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTpPOEHHsSI aTOMOB,
XapakTepHble cTerneHu okuciaeHus. CTpoeHue M (PU3MUYECKHE CBOMCTBA IMPOCTBIX BEIIECTB —
KHCJIOPO/a U Cepbl. AJUIOTPOIHbIE MOIM(UKAIIMH KUCIOPOAA U Cepbl. XMMUYECKHE CBOMCTBA CEPHI.
CepoBoniopol1, CTpoeHue, pU3nUecKue u XUMU4eckue cBoiictBa. OKCUBI cepbl KaK IMpeACcTaBUTENN
KHACIOTHBIX OKcHIOB. CepHas KHCIOTa, (U3MYECKHMEe M XUMHUYECKHE CBOiicTBa (00mue Kak
NpEeJCTaBUTENs Kilacca KHUCIOT U crenuduueckue). XUMUYECKUE peaklUM, JIeKallue B OCHOBE



IPOMBIIIJICHHOTO CII0co0a TMOJIy4eHus: cepHoi Kucnothbl. [Ipumenenue cepHoit kucnotsl. Conu
CEpHOMN KHUCIIOTHI, Ka4yeCTBEHHAsl peaklus Ha cyiabdar-uoH. HaxoxaeHue cepsl U €€ CoeAMHEHUI B
npupoze. XUMHUYECKOe 3arps3HeHHE OKPYXKAIOWIEH Cpeasl COSNWHEHHSIMHU Cepbl (KHCIOTHBIE
JIOX/IM, 3arpsiI3HEHHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MpeA0TBPAIIECHUS.

OOmast xapakrepucThka dmeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHUs. A30T, pacIpocTpaHeHHe B IPUpoJE, (pru3nyecKkre U XUMUYECKHe
cBoiictBa. KpyroBopor azora B mpupone. AMMHAK, e€ro (pu3MuecKue W XUMHUYECKHE CBOMCTBA,
nojy4eHue u npuMmeHnenue. Coim aMMOHMSL, UX (PU3HUYECKUE U XUMUYECKHE CBOMCTBA, IPUMEHEHHUE.
KadecTBeHHast peakiusi Ha WOHBI aMMOHHs. A30THasg KHCJIOTa, €€ MOJydeHue, (U3NYEecCKue M
XMMHUYECKHE CcBoOiicTBa (oOImMe Kak MpeACTaBUTENs Kiacca KUCIOT M clienu(pHYecKue).
Mcnonp30BaHne HUTPATOB U COJICH aMMOHUS B Ka4eCTBE MHHEPAIBHBIX YAOOpEHHH. XUMHUYECKOE
3arpsi3HEHUE OKPYKAIOLIEH cpelibl COEMHEHUAMH a30Ta (KUCIOTHbIE JOXK/IHU, 3arpsiI3HEHUE BO3/1yXa,
no4Bsl U BoJo&éMOB). Pocop, amnorponHsie Mogupukanun dpochopa, Gu3nIecKkre 1 XUMHUIECKUE
cBorictBa. Okcuna dochopa (V) u dochopHas kuciaora, GU3MIECKHEC U XUMHYECCKHE CBOWMCTRA,
nony4enue. Mcnonp3zoBanue ¢pocdaToB B KauecTBE MUHEPAILHBIX YI0OPSHHI.

OOmas xapakrepuctuka 3yeMeHTOB IVA-rpynnbl. OcoO€HHOCTH CTpPOEHHsI aTOMOB,
XapakTepHBbIE CTENEHH OKHUCICHHUSA. YTIEpOJ, auIOTPOIHBIE MOAM(DUKAINK, PAaCIpOCTPAHEHUE B
npupoje, ¢puzndeckue U XMMUYeckue cBoicTBa. Azxcop6uus. KpyroBopor yriepoaa B mpupoje.
Oxcuapl yrieposaa, ux (QpU3MUECKUe M XUMHYECKHE CBOWCTBA, NIEHCTBHE Ha YKUBBIE OpPTraHU3MBI,
HOJIy4eHHE W MPUMEHEHHE. DKOJIIOTHMYEeCKUe MpoOJeMbl, CBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIIOTE3a TII00aJIbHOTO MOTEIJICHNS KIIMMATa, MapHUKOBBINA 3((eKT. YTolbHas KUCIOTa U €€ COJH,
uxX (U3MYECKUe U XMMHUYECKHE CBOICTBA, MoJydyeHHe U npuMeHeHue. KauecTBeHHas peakius Ha
KapOoHaT-MoHBI. Vcronb30BaHne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEIbCKOM
XO3S5IICTBE.

[lepBoHavasnbHble TOHATHS OO0 OPraHMYECKHX BEIIECTBAX KaK O COEIUWHEHUSX Yriepoja
(MeTaH, 3TaH, 3TUJICH, AlleTUJIECH, 3TAHOJ, MIMLEPUH, YKCyCcHas KucnoTa). IIpupoaHblie HCTOYHUKH
YII€BOIOPOAOB (Yrojb, MPUPOAHBIN ra3, HedTh), IPOAYKTHI UX MepepaloTKu (OEH3UH), X POJib B
ObITYy M mnpoMbllluleHHOCTH. [loHATHE O OMOIOrMYecKHM BaKHBIX BeIIECTBaX: XHpax, Oenkax,
yriaeBojax — M HUX pPOJIM B JKU3HU 4YeloBeKa. MarepuallbHOE €AMHCTBO OpPraHMYeCKHX U
HEOPraHMYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usnyeckue M XHUMHYECKHE CBOMICTBa, IOJIY4EeHHE U IPUMEHEHHE.
Coenunenus kpeMHus B npupoje. Obmue npeacrasienus o6 okcuae kpemuus (1V) u kpemauneBoi
kucinote. CHIIMKATHl, X UCMOJIB30BaHKE B OBITY, B IPOMBIIIJICHHOCTH. BaXHEHIIIIEe CTpOUTENbHBIE
MaTepHalbl: KepaMHUKa, CTEeKJIO, IIEMEHT, OeToH, xene300eToH. IIpobGnemsl OGe3omacHOro
UCTIOJIB30BaHUS CTPOUTEIHHBIX MAaTEPHAIIOB B TOBCETHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHHe 00pa3lloB HEOPraHMYECKHUX BEILIECTB, CBOWCTB COJISHON KHCJIOTHI, NMPOBEACHUE
Ka4eCTBEHHBIX PEAKIMHA Ha XJIOPUI-MOHBI M HAOIIOJeHHE MPU3HAKOB HMX MPOTEKAHUS, OMBITHI,
oTpaxaromme (U3NYECKHe W XUMHUYECKHE CBOMCTBAa TaJIOTEHOB W WX COCIUHEHHH (BO3MOXHO
UCIOJIb30BaHUE BHJIEOMATEpHANIOB), O3HAKOMIJIEHHE ¢ oOOpa3laMu XJOPHIOB (TaJOreHH]IOB),
O3HAKOMJIEHHE ¢ o0OpasmamMu ceppl M €€ COeIUHEHUSMU (BO3MOXKHO HCIOJB30BaHUE
BUJEOMaTEepHUaoB), HaOJroJeHWe  mpolecca  OOyriaMBaHMS — caxapa [OJA  JICHCTBHEM
KOHIEHTPUPOBAHHON CEpHOM KHUCIIOTHI, M3Y4YE€HHE XHUMHUYECKHUX CBOMCTB pa30aBiIEHHON CEpHOI
KHCJIOTHI, MPOBEACHUE KAYeCTBEHHOW peakiuu Ha CyiabpaT-HOH U HaOJIOJeHHE NpHU3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3NYECKUMHU CBOMCTBaAMHU a3oTa, (ochopa M HX COECTUHEHHM
(BO3MOKHO HCHOJIB30BaHHE BUIEOMATEPUAIOB), 0Opa3laMu a30THBIX M (POCHOpHBIX yrIOOpEeHHUH,
HOJIy4eHUe, COOMpaHue, paclo3HaBaHUE U U3yYEHHE CBOMCTB aMMMaKa, IIPOBEIEHNE KaueCTBEHHBIX
peaknuii Ha MOH aMMOHUS U PochaT-uoH U U3yUYEeHUE IPU3HAKOB UX MPOTEKaHMs, B3aMMOICHCTBHIE
KOHILICHTPUPOBAHHON A30THOM KUCIJIOTHI C MEJbI0 (BO3MOXHO HCIOJIb30BAHUE BUAECOMATEPHUAIIOB),
U3ydeHHe MOJENeH KPHCTALIMYECKUX PEemETOK anMasa, rpaduta, QymiepeHa, 03HaKOMIIEHHE C
IPOLIECCOM  aJCOPOLIMU PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIIEM M yCTPOHCTBOM
pOTHBOra3a, MOJy4YeHHe, coOMpaHue, paclo3HaBaHWE M H3Yy4EHHUE CBOICTB YIJIEKHUCIOIrO rasa,
IIPOBE/ICHUE KAYEeCTBEHHBIX pEaKkIUil Ha KapOOHAT M CWJIMKAT-UOHBl U M3y4YEHHUE MPU3HAKOB HX
NPOTEKaHMS, O3HAKOMJIGHHE C TNPOAYKUMEH CHJIMKATHOH TMPOMBIIIJICHHOCTH, pEIICHUE
9KCHEPUMEHTAIBHBIX 3aj]au 10 TeMe «BaxHel1e HeMeTaIbl U X COSAUHEHUS.



MeTta/ibl M UX COeTUHEHUS

OO61mas xapakTepuCcTUKa XUMHUYECKHX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUM UX TOJIOKECHHUS
B Ilepuomuyeckont cucreMe xumuueckux sieMeHTOB [[. M. MenneneeBa u CTpPOEHHsS aTOMOB.
Crpoenue wmetaioB. Metanueckass CBsi3b M METaUIMYECKash KPUCTAUIMYECKas pEelETKA.
ONEKTPOXUMUYECKUNA Psifl HAOpsDKeHUM MeTaiwioB. Pu3nueckue M XUMHYECKHE CBOMCTBA
MeTaiioB. OOmme crnocoObl moiaydeHus: MeTayioB. [loHATHE O KOpPpO3UM METayioB, OCHOBHBIE
CHocoObl 3amUThl X OT Koppo3uu. CraBbl (CTanb, YyryH, TIOpPATIOMUHHNA, OpOH3a) M HX
MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounble MeTaLIBL: MOJIOXKEHHE B [lepuoanyeckon cucreMe XuMuyeckux aneMeHTos /1. H.
MeHeneeBa, CTpOEHHE UX aTOMOB, HAX0XKIEHHUE B ITpupoje. Pu3nueckue 1 XMUMUYECKHE CBOMCTBA
(Ha mpumepe HaTpus U Kanus). OKCUIbl U TUAPOKCUIBI HATpUs U Kanus. [IpuMeHeHne menouHbIx
METAJVIOB U UX COECIMHEHUN.

[I{esrouHO3eMENBbHBIE METAJIBI MAarHUM M KaJIbLMN: IOJI0oKeHUe B [lepuoguueckoit cucreme
xumuueckux snemeHtoB JI. M. MenneneeBa, cTpoeHHME HMX aTOMOB, HAaxOXKJEHHUE B IPHUPOJIE.
®u3nyeckue M XMMHYECKHME CBOMCTBA MarHus W Kajplus. BaxHeWline COCOUHEHUS KabLIMs
(oxcun, rugpokcu, conn). XKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHS.

AmomuHuii: nonoxenue B Ilepumoguyeckoil cucremMe xumudeckux snemeHTo J[. .
MenpeneeBa, CTpOeHUE aToMa, HaXoxAeHUE B npupoje. dusmyeckue M XMMHUYECKHE CBOMCTBA
amoMuHus. AM(pOTEpHBIE CBOMCTBA OKCHJIA U THIPOKCHIA AITFOMUHUSI.

Kenezo: mnonoxenue B Ilepuonuueckoir cucreMe Xxumudeckux smeMeHtoB . U.
MeneneeBa, CTpoeHUE aToMa, HaxOoXAcHUE B npupoje. dusmyeckne M XMMHUYECKHE CBOMCTBA
xene3a. Okcunwl, ruapokcunsl u conu skenesa (ll) m sxemesza (lll), ux cocras, cBoiicTBa u
IIOJIyYECHHUE.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE C 00pa3liaMy METaJUIOB M CILJIaBOB, UX (PU3MUECKMMM CBOMCTBaAMH, U3y4YEHUE
pe3yabTaTOB KOPPO3MHM METAUIOB (BO3MOXKHO HCIIOJI30BAHUE BHJCOMATEpPHANIOB), OCOOCHHOCTEH
B3aMMOJEHCTBUSL OKCHZA KalblMsi M HaTpus C BOJOW (BO3MOXHO  HCIOJB30BaHUE
BUJIEOMATEPHUAJIOB), MCCIEOBAHUE CBOWCTB JKECTKOW BOJBI, Ipollecca TOpEeHUs jkeie3a B
KHCII0po/ie (BO3MOXKHO HCIIOJIb30BAHKE BHI€OMATEPHAIIOB), MPU3HAKOB MIPOTEKAHNUS KaUECTBEHHBIX
peaKiuii Ha WOHBI: MarHWs, KaJbllUs, alOMHHUSA, IHHKa, xene3a (1) u xenesa (M), meau (I1),
HaOJII0JIEHUE U OINKCAaHUE IPOLIECCOB OKpAIIMBAHUS IUIAMEHM MOHAMU HATPHS, Kallus U KaJbIUs
(BO3MOKHO MCHOJIb30BAHUE BHJIEOMATEPUANIOB), UCCIIEI0BaHUE aM(pOTEPHBIX CBOWCTB TMAPOKCH]IA
QTIOMHUHMS M THAPOKCHJA IMHKA, PEIICHHE JKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «Bakueimme
METaJUIbl U UX COCTUHEHUSD.

XuMus M OKpyxKamoLas cpeaa

BemecrBa 1 marepuanbsl B IOBCEAHEBHOM KM3HU 4YelIOBEKa. be3omacHoe uCnosb3oBaHuE
BEIIECTB M XMMHYECKUX peakuuit B ObiTy. [lepBas momomib HpH XUMHYECKHX OXOrax u
OTPABJICHUSIX.

XUMHYECKOe 3arpsisHEHHE OKpYXKarouleil cpenbl (mpenenbHas JOMyCTHMas KOHLEHTPALUs
BerecTs, ganee — [1JIK). Poib xumun B perieHun 5K0JI0rn4eckux npooiem.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pas3loB MaTepuasoB (CTEKIIO, CIIaBbl METAJUIOB, TOJUMEPHBIE MaTEPHUAIbI).

Mescnpeomemmnnie ceasu

Peanuzanus MeXIpeIMETHBIX CBA3€H IPH U3yYEHUM XMMHHM B 9 Kilacce OCYLIECTBIISETCS
yepe3 HCMOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHM, TaK M MOHATUH, SBISIOLINXCS
CUCTEMHBIMU JIJIS1 OTJENBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOT'O IUKJIA.

OO01ure ecTeCTBEHHO-HAy4YHBIE MOHATUSA: HAy4HbIN (haKT, TUNIOTE3a, 3aKOH, TEOPHs], aHAU3,
CHUHTE3, KJIacCU(UKAIMs, TNEePUOJUYHOCTh, HAOIIOACHUE, JKCIEPUMEHT, MOJAEIHPOBAHNUE,
U3MEepEeHHe, MOJIENb, SIBJICHNUE, TAPHUKOBBIN 3(pPeKT, TEXHOJIOTUsl, MaTepHaIIbI.

®usuka: Martepus, aroM, O3JEKTPOH, MPOTOH, HEHUTPOH, HOH, HYKJIUA, H30TONBI,
PaAMOAKTUBHOCTh,  MOJIEKYJNa, JJICKTPUYECKUM  3apsid, MNPOBOJHUKH, IOJYIPOBOJIHUKH,
TURJICKTPUKH, (OTOIIEMEHT, BEIIECTBO, TeNO, O0BEM, arperaTHoe COCTOSHHUE BELIeCTBa, ras,
pacTBOp, pacTBOPUMOCTh, KPUCTAJUIMUECKas pelI€Tka, CIUIaBbl, (PU3NYECKUE BEIMYMHBI, €IUHUIIBI
U3MEpEHMS], KOCMUYECKOE ITPOCTPAHCTBO, MIAHETHI, 3B€3/1b1, COHIIE.



Buonorus: Qortocunres, npixanue, Ouocdepa, IKOCUCTEMA, MHUHEpAIbHBIE YIOOpEeHUs,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIILHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaANIbl, TOPHBIE TTOPOABI, MOJIE3HBIE UCKOMAEMbIE,
TOILINBO, BOJTHBIC pecypchl.



IINTIAHUPYEMBIE PE3YJBTATBI OCBOEHHMSA TTPOTPAMMBI 11O XMMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS MNPOrPaMMbl OCHOBHOTO OOMIET0 OOpa3oBaHHS
JIOCTUTAIOTCS B XOJe OOy4YeHUsI XUMUU B €IMHCTBE Y4eOHOIl M BOCIHUTATENILHON JESATENbHOCTH B
COOTBETCTBUU C TPATUIIMOHHBIMH POCCUUCKUMU COLMOKYJIBTYPHBIMH U JTyXOBHO-HPAaBCTBEHHBIMU
LHEHHOCTAMHU, MPHUHATHIMH B OOIIECTBE MpaBUJIaMH M HOPMaMU IOBEJIEHUS U CIOCOOCTBYIOT
poIeccaM caMOTIO3HAHMSI, CAMOPA3BUTHSI M COIIMATTU3AINN 00 yJaIOITIXCA.

JIM4HOCTHBIE pe3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOY4YalOUIMXCSl PYKOBOJICTBOBATHCA
CHUCTEMOM TO3UTUBHBIX IICHHOCTHBIX OPHEHTAIlMH U PACIIUPEHUE ONbITa ACATEIHHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) maTpuoOTHYECKOr0 BOCIUTAHUSA:

[EHHOCTHOTO OTHOIICHHUS K OTEUECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECKOMY M HAyYHOMY
HACJICJNI0O, TOHMMAaHHUS 3HAYEHUS XUMHUYECKOM HAyKH B KU3HU COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BIAJIETh JOCTOBEPHOUM HHGPOpMAIUEl O MEepeloBBIX MOCTHKEHHUSX M OTKPBITHIX
MHPOBOU ¥ OTEUECTBEHHOW XUMUH, 3aNHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSIX 00 yCTPONCTBE MHUpa
1 00IIEeCTBA;

2) rpaskIaHCKOr0 BOCTIMTAHUS:

MPEJCTaBICHUS. O COLMAIbHBIX HOPMax M IMpaBWJIaX MEXJIWYHOCTHBIX OTHOIIEHUH B
KOJUICKTHUBE, KOMMYHUKATUBHON KOMITIETEHTHOCTHU B 00111eCTBEHHO MIOJIE3HOM,
yueOHOMCCIIeIOBATEIbCKOM, TBOPYECKOM M JOPYrMX BHIAX JESATENbHOCTH, TOTOBHOCTU K
pa3HOOOpa3HOW COBMECTHOW ACSITEILHOCTH TPH BBITIOJHEHUHM YYeOHBIX, TTO3HABATEIbHBIX 3aJad,
BBIMIOJTHEHUH XHUMHUYECKUX OSKCIIEPUMEHTOB, CO3/JaHUM Y4YEOHBIX MPOEKTOB, CTPEMIICHUSA K
B3aMMOTIOHMMAHUIO W B3aHMOIIOMOIIM B TMPOIECCE 3TONW y4eOHOHM NeATeNTbHOCTH, TOTOBHOCTH
OIICHUBATH CBOE MOBEJECHUE U MOCTYIIKM CBOUX TOBAPUUIEH C MO3UIMU HPABCTBEHHBIX M MPABOBBIX
HOPM C Y4ETOM OCO3HAHUSI MIOCJIEICTBUIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMSI:

MHPOBO33PEHUYECKHE  TIPEACTABJICHUS O  BEHIECTBE M XHMHUYECKOW  PEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pa3BUTUS HAYKM M COCTABJISIIOLIME OCHOBY st
MOHUMAHHUS CYITHOCTH HAay4YHOW KapTHHBI MHUpA, MPEICTABIEHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUSL PUPOJBI, B3aMMOCBA35AX YEJIOBEKA C MPHUPOAHOU CpPEIOoi, O POJIM XMMHUHU B MO3HAHHUU
ATUX 3aKOHOMEPHOCTEN;

MO3HABATENIbHbIE MOTHBBI, HAIlPaBJICHHbIE HA IMOJYYEHHUE HOBBIX 3HAHUUW 1O XUMUH,
HEOOXOauMBbIE T OOBSCHEHHS HAONIOJAEMBIX TMPOIECCOB M  SIBIICHWUW, IO3HABATEIHHOM,
WH(OPMAIIMOHHON M YUTATENCKON KYIbTYPhI, B TOM YHCJIE HaBBIKOB CAMOCTOSITENILHON paboThI ¢
y4eOHBIMH TEKCTaMH, CIPABOYHON JUTEPATYpOH, MOCTYMHBIMH TEXHUYECKUMHU CPEJCTBAMHU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

WHTEpPEC K OOYYCHHWIO W TO3HAHWIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caMo00pa3oBaHUIO, TPOSKTHOM W HCCIENOBATENbCKON JEATEIHHOCTH, K OCO3HAHHOMY BBIOOpY
HaIPaBJIECHHOCTH M YPOBHS OOYYEHHSI B JaJIbHEHUIIIEM;

4) popMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHUWE IEHHOCTH KW3HHU, OTBETCTBEHHOTO OTHOIICHUSI K CBOEMY 3J0POBBIO, YCTAaHOBKHU
Ha 3JIOpOBBIM 00pa3 JKHU3HH, OCO3HAHHE TIOCIEICTBUNA W HENPHUITHE BPEIHBIX MPUBBIYCK
(ymoTpeOneHuss ajKoroJyis, HAPKOTHKOB, KYpPEHHUs), HEOOXOJAMMOCTH COONIOJEHUS TPaBIII
0e30MacHOCTH MPHU OOPALEHUH ¢ XUMHUYECKUMH BEUIECTBAMH B OBITY U peabHOMN KU3HH;

5) TPy10BOT0 BOCIIMTAHMS

WHTEPEC K MPaKTUYECKOMY M3YyUeHHUI0 Tpodeccuil u Tpyaa pa3iMyHOro poja, YBAXKECHHE K
TPYAY U pe3yiabTaTaM TPYAOBOH NEATEIbHOCTH, B TOM YHUCIJIE HA OCHOBE MPUMEHEHUS MPEeIMETHBIX
3HAHWIA IO XUMUHU, OCO3HAHHBIN BBIOOP MHIUBUAYAIBHON TPACKTOPUU MPOIOJDKEHUST 00pa3oBaHuUs
C y4€TOM JMYHOCTHBIX HHTEPECOB M CIHOCOOHOCTHM K XUMHH, OOIIECTBEHHBIX HHTEPECOB U
NOTPEOHOCTEH, YCIemHON MpodeCCHOHATBHON ACSITENTFHOCTH U Pa3BUTHSL HEOOXOIUMBIX YMEHUH,
TOTOBHOCTD aJallTUPOBATHCSI B MPOPECCUOHAIBHON Cpefie;

6) 3K0JI0rH4eCcKOro BOCIIHTAHHUS:



DKOJIOTMUYECKHU IieJecooOpa3Hoe OTHOIIEHHWE K MPUPOJE KaK MCTOYHHKY JKU3HH Ha 3emiie,
OCHOBE €€ CYLIECTBOBAaHMs, MOHHMAaHHE ILIEHHOCTH 3J0pOBOr0 U 0Oe30macHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIIIEHUE K COOCTBEHHOMY (PU3NYECKOMY U TICHXUYECKOMY 37I0POBBIO, OCO3HAHUE
LEHHOCTU COOMIOACHUS MpaBWJl OE30MacHOrO MOBEIEHUs MpH paboTe C BElIECTBAMH, a TaKKe B
CUTYaIUAX, YTPOXKAIOUIUX 30POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHATH 3HAHUSA, MOJydyaeMble MPU U3yUYEHUU XUMUU, IJI PElICHUs 3ajad,
CBSI3AHHBIX C OKPYXaWUEHd MPUPOAHON CpeloW, s IOBBIIIECHHUS YPOBHS 3KOJOTHMYECKOU
KYJIBTYpPbI, OCO3HAHMSI TJIOOAJBLHOTO XapakTepa SKOJIOIMYECKUX MpoOieM M IMyTed UX peleHHus
MOCPEJICTBOM METO/JI0B XMMHHU, IKOJOTHYECKOTO MBIIUICHUSI, YMEHHUSI PYKOBOACTBOBATHCA UM B
MO03HABATEJIbHON, KOMMYHUKAaTUBHOM U COLIMAIbHON MPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATDBI

B cocraBe MeTampeaMETHBIX pPE3yNbTAaTOB BBIACIAIOT 3HAYUMBIE i1 (HOPMUPOBAHUS
MHUPOBO33PEHUsSI OOIICHAYYHbIC TOHATUS (3aKOH, TEOPHsI, MPUHIMUII, THIOTEe3a, (akT, cucrema,
MIPOLIECC, IKCIIEPUMEHT U JPYroe.), KOTOpPbIE HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
IpeIMeTax M MO3BOJISIOT Ha OCHOBE 3HAHWM M3 3TUX MPEIMETOB (OPMHUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HAy4YHOM KapTUHE MHpa, U YHHBEpCalbHble Yy4eOHBbIC AeWCTBUS (IIO3HABATEIbHBIC,
KOMMYHUKATUBHBIE, PETYJISTUBHBIE), KOTOpbIE OO0eCrneynBaloT (HOpMUPOBAHHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TIJIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM 1eATeIbHOCTH.

Ilo3naBaTebHBbIE YHUBeEPCcAJIbHbIE YUueOHbIe 1eiCTBUS

Bba3zoBble Jioruyeckue AeiicTBUS:

YMEHUS UCTIOIB30BaTh MPUEMBI JIOTUYECKOT'O MBIIUICHHUS TP OCBOCHUH 3HAHUMN: pACKPHIBATH
CMBICTT XUMUYECKUX MOHATUHN (BBIACNATh UX XapaKTEpHbIC MPU3HAKU, YCTAaHABIMBATH B3aMOCBS3b
C JIPYTUMU TIOHSITHSIMH ), UCTIOJB30BaTh TOHATHUS IS OOBSICHCHUS OTACIBHBIX ()aKTOB U SIBJICHHIA,
BbIOMpATh OCHOBAaHUS M KPUTEPUU VIS KiIacCU(UKAIMM XUMUYECKHX BEIIECTB U XHUMHUYECKUX
peaKkiuii, yCTaHaBIWBATh MPUUMHHO-CIEACTBEHHBIE CBSI3M MEXKIY OOBEKTaMU H3YYCHHS, CTPOUTH
JIOTUYECKHE pacCyXAeHHsl (MHIYKTUBHbBIC, NEAYKTHBHBIC, 1O aHAJIOTHH), JAeNaTh BBIBOJBI U
3aKJTIOUCHUS,

YMEHHE TPUMEHATH B MpPOLIeCCe MO3HAHUS MOHATHS (IpEeIMETHbIE U METalpeJIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HCIOJIb3yeMble B XHMHH, MPEOOPa3OBBIBATh MIUPOKO
MpPUMEHSIeMblE B XMMHHM MOJIETbHBIC TPEACTaBICHUS — XUMHUYECKHH 3HaK (CHMMBOJ JJIEMEHTA),
XUMUYecKass ¢opMyna W ypaBHEHHE XHMMHUYECKOM peakiuu — TpH pelIeHHH Yy4eOHO-
MO3HABATENIbHBIX 33/a4, C YYETOM TUX MOJENbHBIX MPEICTABICHUN BBISBIATh U XapaKTepU30BaAThH
CYIIIECTBEHHBIC MPU3HAKU W3YyYaEMBbIX OOBEKTOB — XMMHYECKUX BEIIECTB M XUMHUYECKUX PEaKIIUi,
BBISIBJISITH OOIIKME 3aKOHOMEPHOCTH, IPUYUHHO-CIICICTBEHHBIE CBSI3U U TPOTUBOPEUHS B H3y4aeMBbIX
MpoIIeccax U SBJICHUSX.

ba3zoBble ucciieoBare/ibCKue 1eMCTBUA:

YMEHHUE UCTIOIB30BaTh NMTOCTABJICHHBIC BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS, a TAKKE
B Ka4eCcTBE OCHOBHI JUIsi (DOPMHUPOBAHHS THIOTE3HI MO MPOBEPKE MPABHILHOCTH BBICKA3bIBAEMBIX
CYXKJICHUH;

NpUOOpETEHNE OMbITa MO IUTAHWPOBAHWUIO, OPraHU3allMd W TPOBEIACHHUIO YUYECHHUYECKHX
HKCIIEPUMEHTOB, YMEHUE HaOJII0JaTh 3a XOJ0M IpOIlecca, CaMOCTOSITENIbHO MPOrHO3UPOBATh €ro
pe3ynbTaT, (QopMynupoBaTh OOOOIIEHHS ¥ BBIBOABI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O POeIaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yMEHHUE BBIOMpATh, aHATU3UPOBATH U MHTEPIPETUPOBATH HHPOPMAIINIO PA3THYHBIX BHIOB U
dbopM TpencTaBICHHs], MOJYYaeMyI0 W3 Pa3HbIX HMCTOYHUKOB (HAYYHO-TIOMYJSIpHAs JUTepaTypa
XUMHUYECKOTO COAEpkKaHUs, CIpaBOYHbIE MMOCOOUs, pecypchl MHTepHeTa), KpUTHUYECKH OLIEHHWBAThH
MPOTUBOPEUMBYIO U HEJOCTOBEPHYIO HHPOPMAITHIO;

YMEHHE NPUMEHATH Pa3InyHble METOJAbI U 3alpoCchl IPHU MOUCKE U 0TOope MHpOpManuu U
COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOMUMBIX JIIsl BHITIOJHEHHUS YU4€OHBIX U TMO3HABATEIHHBIX 3a/1a4
OTpeNeIEHHOTO THUIA, TNPUOOpPETEHHWE OmbiTa B 00JIACTU HWCMOJIB30BaHUSA HWH(POPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHM, OBIAJ€HUE KYJIbTYpOM AKTUBHOI'O HCIIOIB30BAHUS Pa3IUUYHBIX
MOMCKOBBIX ~ CHUCTEM, CaMOCTOSITEIbHO BbIOMpaTh ONTHUMAaJIbHYIO (OopMy TpeacTaBIeHUS
uH(pOpMAllMM W WLIIOCTPUPOBATh peElIaeMble 3a7aud HECIOKHBIMH CXEMaMH, IuarpaMMamu,
npyrumu popmamu rpa UKy U UX KOMOMHAITUSMU;



YMEHHE HCIIOJIb30BaTh W aHAIM3UPOBATh B TpoIlecce Y4YeOHOH M HCCIEIOBATEIHCKOM
JeSTeNIbHOCTH UH(POPMALIMIO O BIUSHUH MPOMBIIUIEHHOCTH, CEIbCKOTO X035HCTBA U TPAHCIIOPTa Ha
COCTOSIHHE OKPYKAIOLIEN MPUPOTHOMN CPEMIBL.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

YMEHHsI 3371aBaTh BOMPOCHI (B XO/€ Iuanora u (WiKn) JUCKYCCHH) IO CYIIECTBY 00CYXK1aeMOit
TeMbI, ((OPMYIHPOBATH CBOU MPEIOKEHHSI OTHOCUTEIHHO BHIMOIHEHUSI IPEAJIOKEHHOM 3a/1a4H;

YMEHUS MPEJICTABIIATH MOJIYYCHHBIE PE3YJIbTATHI MO3HABATEIBHOM JEATEIHLHOCTH B YCTHBIX U
IIUCBMEHHBIX  TEKCTaxX; JeJlaTh IMPE3CHTAlHUI0  pe3yJbTaTOB  BBIINOJHEHUS XUMHUYECKOIO
JKCIepUMEHTa (71a0opaToOpHOro OmbITa, JabopaTOpHON pabOThI MO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

YMEHHsI y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOW IMO3HABATEIHLHOW H
HCCJIEIOBATENBCKOM AESITENFHOCTH MPU PELICHUN BO3HUKAIOIIUX MPO0OIeM Ha OCHOBE yuéTa 00LInX
WHTEPECOB U COTJIACOBaHUs MO3UIUN (0OCYXICHHS, OOMEH MHECHHSIMH, «MO3TOBBIC IITYPMBI,
KOOPJIMHALIMSI COBMECTHBIX JIEUCTBUH, ONPECICHIE KPUTEPUEB 110 OLIEHKE KAYECTBA BBIITOJIHEHHOU
paboThl U ApyTHE).

PerynsiTuBHbIe yHUBepPCAJIbHBbIE YUeOHbIE 1eliCTBUA:

YMEHHE CaMOCTOSTEIbHO OMPEAENsATh e ACSITEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIATD,
KOHTPOJIMPOBATh U MPHU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JAESITEILHOCTD, BEIOUpATh Hanbomnee
3¢ (deKTHBHBIE CTIOCOOBI PEIICHUST YYeOHBIX M TIO3HABATEIBHBIX 33]1a4, CAMOCTOSITEIIBHO COCTABIISTh
WM KOPPEKTUPOBATHh MPEJIOKEHHBIA aIrOPUTM JEUCTBUN IPHU BBINOJHEHUHU 3alaHUM C Y4ETOM
MOJTyYEHUs] HOBBIX 3HAHWKA OO0 H3Yy4aeMbIX OOBCKTaX — BEIIECTBAX W PEAKIUAX, OICHUBATH
COOTBETCTBUE IMOJYYEHHOIO pe3yibTaTa 3asBICHHOM 1EIM, YMEHHE HCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IIPeIjIaraeMble B yCIOBUHU 3a/IaHUM.

HPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3ylbTATOB IO OCBOCHHMIO O0S3aTEIbHOTO  COACpIKaHMS,
YCTaHOBJIEHHOTO JaHHOW deaepanbHOM pabouell mporpamMmoi, BBIIEISIOT: OCBOEHHBIC
00ydJaronMMucs HayqHbI€ 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUH, CIEIIU(UUIECKHUE IS TPEIMETHOM
obnactu «XuMUS», BUIBI NEATEIHHOCTH MO TMOJYYEHHIO HOBOTO 3HAHHWS, €r0 WHTEPIPETAIlNH,
npeoOpa30BaHUIO U MPUMEHEHHIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYAITUsX.

K kxoHiy oOydyenus B 8 kiacce mpeIMeTHbIe pe3ylbTaThl Ha 0Aa30BOM YpPOBHE JIOJIKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHHM:

® PACKPBIBATH CMBICI OCHOBHBIX XMMHMUYECKUX MOHSATHUH: aTOM, MOJIEKYJa, XUMHUYECKUU
AIIEMEHT, ITPOCTOE BEIIECTBO, CIIOKHOE BEUIECTBO, CMECh (OJTHOPOAHASI M HEOTHOPOIHAS),
BaJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsi U MOJICKYJIsIpHAsh Macca, KOJUYECTBO BEIECTBA,
MOJIb, MOJISIpHAsE Macca, MaccoBas JOJS XUMHUYECKOTO »3JIEMEHTa B COEAUHEHUH,
MOJISIPHBIN 00BEM, OKCHUJI, KUCIIOTa, OCHOBAHHE, COJIb, AJICKTPOOTPHUIIATEIHFHOCTD, CTETICHB
OKHUCJICHUS, XUMHUYECKas peakius, KiIacCu(UKaIMs pPEaKIuil: peakiuu COCAUHEHUS,
PEeaKIMK Pa3IoKEHUS, PEaKIIUU 3aMeIeHUs, peakIini 0OMEHa, K30- M YHIOTEPMHUIECCKHE
peaKIuu, TEIIoBOM YPPEKT peakiuu, AApo aToMa, HIEKTPOHHBINA CIOM aroma, aTOMHast
opOuTanb, pajnyc aroMa, XHMHUYECKas CBS3b, IMOJSPHAS W HEMOJsSpHas KOBAJICHTHAs
CBSI3b, WOHHAsl CBS3b, HOH, KAaTHOH, AaHMOH, pacTBOpP, MaccoBas JOJis BellecTBa
(TporieHTHAsI KOHIIGHTPAIIKs) B PaCTBOPE;

® JJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKMX MOHSATUH M NPUMEHSTh 3TH
MOHSTHUS MIPU ONMCAHUU BEIIECTB U UX MPEBPAIICHUI;

®  JCIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JIJISl COCTaBJIEHUST (OPMYIT BEIIECTB U YPAaBHCHUM
XUMUYECKHUX PEAKINN;

® OmpeleNnsITh BaJCHTHOCTh AaTOMOB DJJEMEHTOB B OHHAPHBIX COEAMHCHUSAX, CTEICHb
OKHUCJICHHUS DJIEMEHTOB B OHHApHBIX COCAUHEHMSX, TNPUHAAJICKHOCTh BEIIECTB K
onpefenéHHOMY KiIaccy COeAMHEHMH 1o ¢opMynaM, BHA XHUMHUYECKOH CBS3U
(koBayIeHTHAs! U MOHHAs) B HEOPTaHUYECKUX COCIUHEHUSIX;

e packpbiBaTh cMbich Ilepronnueckoro 3akona JI. M. MenneneeBa: Q€MOHCTpUPOBATH
MOHUMAaHUE TMEePUOJANYECKON 3aBUCHUMOCTH CBOWCTB XHMHUYECKHX 3JIEMEHTOB OT UX
nosnoxenuss B lleprogmyeckoil cucreMe, 3aKOHOB COXPAHEHHsS MacChl BEILECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO yU€HUs, 3aKOHa ABOTaJIpo;



ONMHUCBHIBATh M  XapakTepu3oBaTh TabnuuHyro ¢opmy Ilepuomuueckoit cuctembl
XUMHUYECKHX DJIEMEHTOB: pa3jinyarTh MOHATHS «rJIaBHas mnoarpynna (A-rpynma)» u
«mmobounast moxarpynma (b-rpynma)», wMambsle W OONbIIME TEPUOABI, COOTHOCHTH
o0o03HaueHMsI, KOTOphle MMeIOTCs B Tabmune «llepuoanyeckas cucreMa XMMHUYECKHX
anementoB JI. M. MeHzeneeBa» ¢ UYUCIOBBIMH XapPaKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMHUYECKMX DJJIEMEHTOB (cocTaB W 3apsl sapa, oOllee 4YHCI0 D3JIEKTPOHOB U
pacripeielIeHUe UX I10 3JIEKTPOHHBIM CJI05M);

KJaccu(UIUpPOBaTh XUMHUYECKHE 3JEMEHTHI, HEOPraHWYECKHUE BEIIECTBA, XUMHUYECKUE
peakuuu (1O YHUCIy U COCTaBy YYaCTBYIOIIMX B PpEaKLUH BEUIECTB, M0 TEIIOBOMY
dbdexry);

XapakTepu3oBaTh (OMMCHIBATh) OOIIME XMUMHMYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIacCOB,  IOATBEP)KIas ~ ONUCAaHWE  HIpPUMEpaMU  MOJEKYJSIPHBIX  YpaBHEHUH
COOTBETCTBYIOINX XUMUYECKUX PEaKIIHIA;

IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX KaueCTBEHHOI'O COCTaBa,
BO3MOYKHOCTH MPOTEKaHUsI XUMUYECKHUX MPEBPALICHUN B Pa3JIMUHBIX YCIOBHSIX;
BBIUNCIISTH OTHOCUTENBHYIO MOJIEKYJISPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO
JIOJIF0 XMMHUYECKOI0 3JIEMEHTa 1o (opMyJie COECIMHEHUS, MACCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOAUTH PAaCUEThI IO YPABHEHUIO XUMUYECKOH peakiuu;

NPUMEHSATh OCHOBHBIE ONEpAIlMd MBICIUTEIBHONW JAEATEIIbHOCTH — aHalN3 M CHHTE3,
CpaBHEHHE, 0000IIEHHE, CHUCTEeMAaTH3aIMI0, KIACCU(PHUKAINIO, BBIABICHHE NPUYNHHO-
CJIEZICTBEHHBIX CBSI3€M — JUIsI M3Y4eHHUs CBOICTB BELIECTB M XUMHUYECKUX PEAKLUH,
€CTECTBEHHO-HAy4YHbIE METOJbl [T0O3HAHUSI — HAONIO/ICHNUE, U3MEPEHHE, MOJIEIHPOBAHUE,
9KCHEPUMEHT (peaJIbHbI U MBICJICHHBII);

cleoBaTh IpaBWJIaM  IOJIb30BAHUSA XMMMYECKOM MOCyJoW U  J1abopaTOpHBIM
o0opy/noBaHUEM, a TaKkXKe MpaBuUiIaM OOpalleHUs] C BEIIECTBAaMU B COOTBETCTBUU C
MHCTPYKLHUSMHU O BBIIOJTHEHUIO Ja0OpAaTOPHBIX XMMUYECKHX OIBITOB IO MOJIYYEHHUIO U
coOMpaHni0 Ta3000pa3HbIX BEMIECTB (BOAOpOJAa U KHUCIOPOJA), IMPUTOTOBICHUIO
pPacTBOPOB C OINpPEACIEHHOW MAacCOBOU JIOJIEW pacTBOPEHHOIO BEIIECTBA, INIAHUPOBATh U
NPOBOJIUTh XHMHUYECKHE HKCIEPUMEHTHI TI0 PACIO3HABAaHHWIO PACTBOPOB IIENIOUeH U
KHCJIOT ¢ IOMOIIBIO MHIMKATOPOB (JTakKMyc, peHoN(TaIenH, METUIOPAHXK U ApYTrHe).

K konHmy oOydenuss B 9 KJiacce NMpeaMETHBIE Pe3yibTaThl Ha 0Aa30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

PAacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHX IOHATHA: XUMHUYECKHN DJIEMEHT, AaTOM,
MOJIEKYJIa, MOH, KaTHOH, aHUOH, IPOCTOE BEIECTBO, CIIOXKHOE BEIIECTBO, BAJICHTHOCTD,
AIEKTPOOTPULATEIIBHOCTD, CTENEHb OKUCIICHUS, XUMUYECKasl peaKliysl, XUMUIECKasi CBA3b,
TEIUIOBOM 3(PQeKT peakuuu, MoJib, MOJSIPHBIE O00BEM, pPACTBOP, JJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI,  DJEKTPOJUTHYECKAs JAMCCOLMAIMS, pEeaKklMu HMOHHOTO OOMEHa,
KaTajau3aTop, XUMHYECKOE paBHOBeCHE, OOpaTUMble U HEOOpaTUMbIE pEaKIIHH,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE PEAKLUU, OKUCIUTENb, BOCCTAHOBUTEID, OKUCICHUE
U BOCCTAHOBJICHHE, aJUIOTpONusi, amM(pOTEepHOCTh, XHMHYECKas CBs3b (KOBaJECHTHas,
VOHHAsl, METaJUINYECKasl), KPUCTAJUIMUECKAas peHIETKa, KOPPO3Msl META/IOB, CILIAaBBI,
CKOpPOCTh XUMHUYECKOW peaklny, MpeAesbHO qomycrumas koHnenTpanus [IJIK BemecTsa;
WJUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMMUYECKUX IIOHATHA U IPUMEHATH OTH
MIOHATUS IIPU ONMCAHUM BEILECTB U UX MIPEBPAILCHUM;

HCIIOJIb30BaTh XMMHUECKYI0 CUMBOJIMKY JUIsI COCTaBJIEHHs (JOPMYJT BEIIECTB U YpaBHEHUN
XAMHYECKUX PEAKIUM;

OINPEACIIATh BAJICHTHOCTh U CTCIIEHb OKUCIICHUS XMMHYECKUX JJIEMEHTOB B COCIMHEHUAX
Pa3IMYHOTO COCTaBa, IPUHAJJICKHOCTD BEIIECTB K ONPEACIEHHOMY KJIACCy COCIMHEHUN
no ¢opmynaM, BHJ XUMHYECKOW CBSI3M (KOBAJICHTHAas, HOHHAs, MeETaJUIM4YecKas) B
HEOPraHMYECKUX COEIMHEHMSX, 3aps]] HOHA II0 XMMHUYECKOH (hopMyJie, XapakTep cpelibl B
BOJHBIX pacTBOpax HEOPraHUYECKUX COCAMHEHUHM, TUIl KPUCTAUIMYECKOM pPEIIETKU
KOHKPETHOI'O BEUIECTBA;

packpsiBaTh cMmbich [lepuoanueckoro 3akona /[. 1. MenneneeBa u 1eMOHCTPUPOBATH €TI0
NOHMMaHME: ONHUCHIBATh M XapakTepu3oBaTh TaOnmuuHyto (opmy Ilepuonnyeckoit



CHCTEMBI XMMUYECKHX 3JIEMEHTOB: pa3inyaTh MOHATUS «JIaBHAs MoArpynmna (A-rpymnmna)»
u «moboynas moarpynmna (b-rpymnma)», Mameie W OonbIIME€ TEPHOIBI, COOTHOCHTH
0003HaueHMsI, KOTOpble MMEIOTCS B IEPUOJUYECKOM TabmuIe, C YUCIOBBIMHU
XapaKTEepUCTHUKAMHU CTPOEHHUS aTOMOB XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsjl spa,
o0I1ee YKCIO 3JIEKTPOHOB U pACIpeNieleHue UX MO 3JIEKTPOHHBIM CJIO0SIM), OOBACHATH
o0111e 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 2JIEMEHTOB M MX COCJUHEHUH B Mpeaenax
MaJIbIX TIEPUOJIOB U TIIABHBIX MOATPYIII C YYETOM CTPOSHHS X aTOMOB;
KJaccu(uuupoBaTh XUMHUYECKHUE 3JEMEHThl, HEOPraHWYECKHE BELIECTBA, XUMHUYECKUE
peakuuu (1O YHUCIy U COCTaBy YYaCTBYIOIIMX B PpEaKUUH BEUIECTB, M0 TEIIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENCHEW OKUCICHHUSI XUMUYECKHIX dJIEMEHTOB);
XapaKkTepu30BaTh (ONMUCHIBATE) OOIIME U CIIEU(PHUECKUE XUMUYECKHUE CBOWCTBA MPOCTHIX
U CIOXHBIX BELIECTB, MOATBEP)KAAs ONHUCAHUE NPUMEpPaMH MOJIEKYJISPHBIX U HOHHBIX
YPaBHEHU COOTBETCTBYIOLIUX XUMHUUYECKUX PEAKLIHM;

COCTABJIATh YPAaBHEHMs AJIEKTPOJIMTUYECKOM IUCCOLMALUU KHUCIOT, IIEJI04Yeld U COJeH,
IIOJIHBIE U COKpAIlEHHBbIE YpaBHEHHUS peakluil MOHHOrO OOMEHa, YpaBHEHHUS pPEaKLUi,
HNOJTBEPXKIAIOLIMX CYIIECTBOBAaHME MEHETUYECKOM CBSA3M MEXAY BEIIECTBAMM Pa3IMUHBIX
KJIACCOB;

pPacKphIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKLHUil [MOCPeICTBOM
COCTaBJIEHUS JIEKTPOHHOT0 OajlaHCa ITHX PeaKLuii;

IIPOrHO3MPOBATh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT HX CTPOEHHUS, BO3MOXKHOCTU
NPOTEKAHUS XUMUYECKUX MPEBPAIICHUH B Pa3INYHBIX YCIOBUSX;

BBIUUCIIATh OTHOCUTEIBbHYIO MOJIEKYJSIPHYIO U MOJISIDHYIO MAacChl BEIECTB, MacCCOBYIO
JIOJIF0 XUMHUYECKOr0 3JIeMEHTa 1o (opMysie COCIUHEHUs, MACCOBYIO JIOJIO BELIECTBA B
pacTBope, MPOBOAMUTH PACUYETHI IO YPABHEHUIO XUMHYECKON PEaKIny;

coOmoaTh  MpaBWJa  TOJb30BAHUSA  XHMHYECKOM mocymnoil u  1mabopaTOpHBIM
o0opyJOBaHMEM, a TakXKe IpaBWja OOpalleHHs C BeleCTBAMH B COOTBETCTBHM C
WHCTPYKIUSMHU TIO BBITIOJHEHUIO Ja0OPaTOPHBIX XMMUYECKHX OIBITOB IO TOJYYECHHIO U
cOOMpaHUIO ra3000pa3HBIX BELIECTB (aAMMHAKa U YTIIEKUCIIOTO ra3a);

IPOBOAMTH PEAKIMH, MOJITBEP)KIAIOUINE KAueCTBEHHBIH COCTaB Pa3JIMYHBIX BELECTB:
pacno3HaBaThb ONBITHBIM MYTEM XJOpHUI-, OpomMuA-, HoauA-, KapOoHat-, Qocdart-,
CHJIMKAT-, Cyab(aT-, THAPOKCUI-UOHBI, KATHOHBI aMMOHUS U MOHBI U3YYEHHBIX METAIIJIOB,
NPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHWYECKHUX BEIECTB;

NPUMEHATh OCHOBHBIE ONEpallMd MBICIUTEIBHONW JAEATENIbHOCTH — aHaJU3 M CHHTE3,
CpaBHEHME, 0000LIEHNE, CUCTEMATU3AINIO, BBIIBIEHNE IPUYNHHO-CIIEICTBEHHBIX CBs3eH
— NS U3Yy4YEHMsI CBOMCTB BELIECTB M XUMHMUECKUX PEAKIMH, €CTeCTBEHHO-Hay4HbIe
METO/Ibl IO3HAHUS — HAOJI0IeHEe, U3MEPEHUE, MOACIMPOBAHNE, IKCIIEPUMEHT (peaibHbIN
u MBICJICHHBIN ).



TEMATHYECKOE INTAHUPOBAHHUE

8 KUIIACC
DJIeKTPOHHbIE Peanm3zanus
(uu¢pposbie) BOCIIUTATEILHOIO
HauMeHOBaHHE KoaudecTBO yacoB oOpa3oBaTe/ibHbIE norexHuunasa ¢ yuerom PII
N;" pa3/iesioB U TeM pecypcsl BOCIIUTAHMS
wn MPOrpamMMbl
KonTposabubie | IlpakTuueckue
Bcero
padoThI padoTshI
Pasznea 1. [lepBoHayaibHbIe XMMUYECKHE MOHATHS
XUMHS — BaKHas OMOIMOHANIBHBIA (OH MOoJauu
o0nacTb Marepuana. [IpakTrueckas
11 €CTECTBO3HAHUSA U 5 5 bubnuoreka [JOK pabora ¢ yuerom Th. YcrHble
HPaKTHYECKON https://m.edso0.ru/7f41837c | orBeTHI nepen KJIACCOM.
JeATETbHOCTH CamocrosiTenbHast pabota 'y
YyeJloBeKa JOCKH.
OMOIMOHATIBHBIN (POH Tomaun
Marepuana.
ITokas BUJCO(PUIEMOB u
MpE3EHTAaLNM,
KPOCCBOP/IBI. Pabota B
MHUKpPOrpyIIax u napax.
Brimosninenue PUCYHKOB.
B TBa U Pabora B mapax. THBI
1.2 XI:I]\_/IHI;(I:CCKI/IG 15 1 bubmmorexa LIOK OTSG(:)TI)I HepeI;[ KJS'I,aCCCOMe.
https://m.edso0.ru/7f41837c
peakuuu [ToaroroBka WMHIMBHAYaIbHBIX
COOOIIEHNH, JIOKJIa0B.
PasnoypoBHeBbIE 3amaHus ¢
BO3MOKHOCTBIO
CaMOCTOATENLHOTO
OTpe/ieTICHUS CJIOKHOCTH.
CaMmocrosiTenpbHast pabota y
nocku. KpoccBopabl, KiacTepsl
Hroro 1o pasneny 20

Paspnen 2. BaxkHeiiume npeacTaBuTe/ M HEOPraHMYEeCKUX BeLeCTB

2.1

Boznyx. Kucnopoga. |

6

bu6nuoreka [IOK

DOMOIMOHATBHBIA (OH Momaun



https://m.edsoo.ru/7f41837c
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[Tousatue 00
OKCHIax

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

Marepuana. Pabora B mapax.

YcrHbie OTBETHI nepen
KJIaCCOM. Pa3noypoBHeBbIE
3aaHusi C  BO3MOXHOCTBIO
CaMOCTOATEIIbHOIO

OIpPCaACIICHUSA CIIOKHOCTH.

2.2

Bonopoa. Ilonstue
0 KHCJIOTax M COJIsX

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

[TpakTuueckas pabota c
yyetoM Tb. DmormoHanbHbIN
doH  momaum  Mmarepuana.
KpoccBopbl. Pabota B
MHUKpOTpynmax ¥  [apax.
Brimonnenue PHUCYHKOB.
Pabora B mapax. VYcrTHbIE
OTBETHI nepen KJIACCOM.
[TonroToBka WHIMBUAYAIBHBIX
COO0O01IeHUH, JTOKJIaJIOB.
PasnoypoBHeBbIE 3amaHusa ¢
BO3MOYXHOCTBIO
CaMOCTOSITEIILHOTO
OTIpEICTICHUS CIIOKHOCTH.

2.3

Bopna. Pacteopsl.
ITousatie 00
OCHOBaHHUAX

bubmmoteka [IOK
https://m.edsoo.ru/7f41837c

OMoOLMOHANIBHBIN (OH TMoaa4u
Marepuaa. HNHurtepHer-
9KCKYpCcHM, BeicTyruieHns mno
MIO/IFOTOBJIEHHBIM
IIPE3EHTALMSIM
(MHIMBUyaTIbHBIE u
rpymnmnoBsie). Pa3HOypoBHEBbIE
3aJJaHusl C  BO3MOXKHOCTBIO
CaMOCTOSITEIILHOTO
oTpe/ieTICHUS CJIOKHOCTH.
ITomouis oTcTarOIUM  JETSIM.
YcTHbIE OTBETBI nepexn
KJIACCOM. CamocrosiTenbHast
paboTta y JOCKH. YdYacTHEe B
OJIUMIINAZIE

KpoccBopbl, kitactepbl

2.4

OCHOBHBIE KJIACCHI
HEOPraHUYECKUX

11

but6mmoreka [IOK
https://m.edsoo.ru/7f41837c

OMOIMOHATIBHBIN (POH Tomaun
Marepuaa. [IpakTnyeckas



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

pabora ¢ yderom Th. YcTHbIE

OTBETHI nepe; KJIACCOM.
[ToaroToBka HMHAWBUAYAIbHBIX
COOOIIEHMUIA, IIOKJIA0B.

PaBHoypOBHeBBIC 3aJaHusa C
BO3MOXXHOCTBIO
CaMOCTOATCIIBHOI'O
OIpCaCICHUSA CIIOKHOCTH.

Wroro no pazgeny

30

Pa3nen 3. [lepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.

Xumuyeckasi cBsizb. OKHCINTEILHO-BOCCTAHOBHTEIbHbIE PCaAKIHH

DOMOIMOHAIBHBIN (OH Tomauu
Marepuaia. KpoccBoppbr.

[Tepuoamyueckuii PaGora B Mukporpymmax u
3aKOH U napax. BreIoJIHeHHEe PUCYHKOB.
[Tepunonuueckas PaGora B mapax. VYcrTHBIE
cucremMa bubnuotexa [HOK OTBETHI nepen KJIACCOM.
3.1 7 .
XUMHAYECKAX https://m.edsoo.ru/7f41837c | [loaroToBka WHAMBHIYaTbHBIX
anemenTos /I. W. COOOIIICHUHA, JIOKJIaJI0B.
Menneneena. PasHoypoBHeBbIe 3amaHus ¢
Crtpoenue aToma BO3MOKHOCTBIO
CaMOCTOSITETTLHOTO
OTpeIeTICHUS CIIOKHOCTH.
[Tokas BUJCO(PUIEMOB 51
MIPE3EHTAaLNM,
KPOCCBOD/IBI. Pabota B
MUKpOTpYIax u napax.
Boinonnenue pucynkon. Pabora
XUMHYECKas CBA3b. B Mapax. YCTHBIE OTBETHI MIEpe]
32 OKuCIUTENbHO- 8 bubnuotexa [JOK KJIaCCOM. [TonroroBka
BOCCTAaHOBUTEILHEIE https://m.eds00.ru/7f41837C |MHAUBUAYATBHBIX COOOIICHHUH,
peakiu JTOKJIA/IOB. Pa3noypoBHeBbIE
3alaHusl C  BO3MOXXHOCTBIO
CaMOCTOSITEIbHOTO
onpeeaeHus CJIOKHOCTH.

CamocrosTenbHass pabota y
nocku. KpoccBopibl, Ki1actepsl



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

bu6muoreka [JOK

tiroro o pasaeity b https://m.edsoo.ru/7f41837¢c

PesepBHOE BpeMs 3 BI/I6H.I/IOTeKa LIOK
https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO

YACOB I1O 63

ITPOTPAMME
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9 KJIACC

Ne
n/n

HauMenoBanue
pa3aesioB U TeM
NporpamMmbl

KoaudecTBO 9acoB

DJIEeKTPOHHbIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypchl

Peanuzanus
BOCITUTATEJILHOIO
NOTEeHIHAJIA ¢
yuerom PII
BOCIIUTAHHS

Bcero

KonTpoJbHbIe
padoThI

IpakTuyeckue
padoThI

Pasznea 1. BemmecTBo M XUuMH4YeCKHe peakmumn

11

[ToBTOpEeHue u
yriayOieHue 3HaHu|
OCHOBHBIX Pa3/IeJIOB Kypca
8 xacca

bubmuorexa [JOK
https://m.edso0.ru/7f41a636

PabGora B
MHUKpPOTpyIIax i
napax. Pabora B mapax.
YcTHBIE OTBETHI IEpen
kiaccoMm. Iloaroroska
WHIUBUTYAJIbHBIX
COOOIIEHUH, JOKIIAI0B.
Pa3znoypoBHeBbIE
3aJaHus c
BO3MOKHOCTBIO
CaMOCTOSTEIHLHOIO
ompeeIeHus
CIIOKHOCTH.

IToMomp OTCTarOIIMM
JIeTSAM. Y CTHBIC OTBETHI
nepe/1 KIaccoM.
CaMocTosTenpHas
paboTta y T0CKH.

1.2

OcHOBHEIE
3aKOHOMEPHOCTH
XUMHYECKUX PEAKIUI

bu6nmoreka [JOK
https://m.edso0.ru/7f41a636

PaboTa B
MUKPOTPYIax u
napax. Pabora B mapax.
YcTHBIE OTBETHI TEpen
kimaccoM. IloaroroBka
WHINBUIYaJIbHBIX

COOOIIEHH, JTOKIaJ0B.
PasHOypoBHEBBIE



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

3aIaHHs c
BO3MOKHOCTBIO
CaMOCTOSITEIBHOTO
OTIpeIeIICHUS
CJI0KHOCTH.

[TpakTuueckas pabota
¢ yuetom Th.

DNeKTpoNUTHYECKast
ITomoms OTCTAIOIIUM
1.3 AMCCOTHUATIHA. 8 bubmoreka LJOK eTAM. Y CTHBIE OTBETHI
' XUMHYECKUE PEaKIny B https://m.edso0.ru/7f41a636 '
nepe]; KjaaccoMm.
pacTBopax
CamocrosiTenbHas
paboTa y TOCKH.
Htoro no pazneny 17

Pa3zgen 2. HeMeTa/JILI M X COeTUHEHU ST

2.1

OOw1ast xapaKTepUCTHKA
XUMHAYECKHX JIEMEHTOB
VIIA-rpynnsl. ["anorenst

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

OMOUMOHATBHBIN  (POH
noJla4yu MaTepuana.
[IpakTuueckas pabora ¢
yuetom Tb VYcrHble
OTBETHI Iepe]l KIacCoM.
IToaroroBka
WHIWBUIYaIbHBIX
cooOIIeHnii, HOKJIag0B.
Pa3HoypoBHEBEIE
3a/1aHus c
BO3MO>KHOCTBIO
CaMOCTOSITEIbHOTO
OIpecIeHus
CJIOKHOCTH.
CamocrosiTenbHas
paboTta y TOCKH.

2.2

OO1m1ast XxapaKTepUCTHKA
XUMHNYECKHUX IJIEMCHTOB
VIA-rpynmel. Cepa u eé
COCIMHECHUA

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

OMOIMOHATEHBIN (hOH
M0/Iauu MaTepuana.
KpoccBopasl. Pabora B
MUKpOTPYITax 1
napax. BeinmonHenue
pucynkoB. Pabora B
mapax. KpoccBoppbl,



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

OOm1ast xapaKTepUCTHKA

DOMOIMOHATBHBIN (OH
10Jjauu MaTepuaa.
[TpakTuueckas padoTa ¢
yuetom Th

23 XUMHYECKUX AJIEMEHTOB 7 bubmuorexa [JOK KpoccBopapl. Pabora B
' VA-rpynmsl. A30T, https://m.eds00.ru/7f41a636 | Mukporpymmnax u
dbocdop 1 ux coegMHEHUS napax. Beinonnenue
pucynkoB. Pabota B
napax. KpoccBopsl,
KJIACTEPBI
OMOUMOHATIBHBIN (OH
noJlayy MaTepuana.
[IpakTuueckas pabora c
OO01as xapakTepuCcTHKa
XUMHUYECKHUX 3JIEMEHTOB yserom Th
24 IVA-rpymmbi. Yrsepos u 8 bubnuorexa [JOK KpoccBopasl. Pabora B
@ https://m.edso00.ru/7f41a636 | Mmukporpymnmnax u
KpEMHUH U UX
S —— napax. Belmonnenue
pucyHkoB. Pabora B
napax. KpoccBoppl,
KJIaCTEPhI
Hroro no paszneny 25
Pa3znea 3. Mera/iibl M X COeIUHEHHS
OMOIMOHATIBHBIA  (HOH
nojauu MmarepHaa.
Pa3znoypoBHEBbBIE
3a/1aHus c
BO3MO>KHOCTBIO
CaMOCTOSITENILHOTO
31 OOmue croiicTBa 4 bubnuorexa [IOK OIIpeACIECHUs
' METAJJIOB https://m.edso0.ru/7f41a636 | cmoxuaoctn. ITomomb
OTCTAIOIIUM JETSM.

YcTHBIE OTBETHI TEpen
KJIACCOM.
CamocrosTenbHas
pabota y  JIOCKH.
VYuacTre B ouMIInage



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

KpoccBopibl, Ki1acTepbl
OMONMOHATBHBIN  (HOH
nojadu Marepuana.
[TpakTrueckas pabora ¢
392 Baxueiimme Metanisl u 16 bubnmoreka [JOK g;fzfl\;m}mﬂ TTE

' HUX COCIUHECHUS https://m.edso0.ru/7f41a636 y
MOATOTOBJICHHBIM
MIPE3ECHTALUSIM
(MHAMBUYyalbHBIE U
T'PYIIIOBHIE).

Wroro no pazueny 20

Paspnen 4. Xumusi u okpy:xamomas cpeaa

41 BemmecTBa u Mmarepuaisl B 3 bubnnoreka [JOK g(llmalf;oﬁz::H;iSOH

' ’KU3HH YEJIOBEKa https://m.edsoo.ru/7f41a636 g P ’
HHTepHeT-7KCKypeun

Hroro o pasneny 3

PezepBHOE Bpems 3 bubmorexa HOK

P P https://m.edso0.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB 68
I10 TIPOT'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
No KosmnyecTBo yacoB
I[/-H Tema ypoka Beero KonTposbHbie IIpakTnyeckue
padoThI padoThI
1 [Ipeamer xumun. Ponp XuMuM B )KU3HU 4yesoBeka. Tena u 1
BEIIECTBA
2 [TonsiTre 0 MeTOAaX MO3HAHMS B XUMUU
3 ITpakTnueckas padora Ne 1 «I[IpaBusia paboTsl B J1abopaTopuu 1
1 IpuéMbl oOpaleHus ¢ 1a00paToOpHbIM 000PYJOBAaHUEM)
4 YucTteie BemecTBa u cMecu. CriocoObl pa3ieNieHus cMecei 1
5 [Ipaktuueckas padota Ne 2 «Pa3nenenne cmeceit (Ha mpumepe 1 1
OUYHCTKU MTOBAapEHHOM COJIN)»
6 ATOMBI U MOJICKYJIBI 1
7 XUMUYECKHUE TIEMEHTHI. 3HAKU (CUMBOJIbI) XUMHUECKUX 1
HJIEMEHTOB
8 [TpocThie U CIIOKHBIE BEIIECTBA 1
9 ATOMHO-MOJIEKYJISIPHOE YICHUE 1
10 3aK0oH OCTOSIHCTBA COCTaBa BEIIECTB. XUMUYECKast popMmyiia. 1
BasleHTHOCTh aTOMOB XMMHUYECKHUX 3JIEMEHTOB
11 OtHocuTenbHas aToMHast Mmacca. OTHOCUTENbHAS 1
MOJIEKYJIsIpHasi Macca
12 MaccoBas qoJIst XUMHYECKOT0 YJIEMEHTA B COEIMHECHNUU 1
13 KonuyectBo BemectBa. Monbs. MosnsipHas Macca 1
14 DU3NYECKNE U XUMUYECKUE ABICHU. XUMUYECKask peaKus 1
15 IIpu3HaKy M yCcI0BUS NPOTEKAHUS XUMUYECKUX PEeaKIui 1
16 3aKOH COXPaHEHUsI MaCChl BENIECTB. XUMUYECKHE YPABHEHUS 1
17 Brruncnenus KOJIMECTBA, MAcChl BELECTBA 110 yPaBHEHUAM 1
XUMUYECKUX PEaKIui
18 Knaccudukanys XuMHUECKUX peakluii (CoequHEeHMUs, 1
pasJIoKEHUs], 3aMelIeHus,, 0OMeHa)
19 M. B. JIomoHOCOB — yu€HBIH-3HIMKIONEAUCT. O600IIeHE U 1

cUCTeMaTHU3aus 3HaHUHU




Kontponbnast pabora Nel mo Teme «BeriecTBa 1 XuMU4YeCKre

20 1
peaKLm)
21 Bo3ayx — cmechk razos. Cocras Bo3ayxa. Kucinopox — 1
9JIEMEHT U IpocToe BeniecTBo. O30H
29 Ouznyeckue U XUMUYECKHE CBOMCTBA KUCIOpoAa (peaKkiuu 1
okucnenus, ropenue). Ilonsitue 00 okcugax
23 CrniocoOblI Moy4eHus KUCIopo/ia B 1a00opaTopuu 1 1
IIPOMBINUIEHHOCTH. [IpuMeHeHune kuciopoaa
TemtoBoii 3 PeKT XUMUIECKON PEaAKITNH, TOHITHE O
24 TEPMOXMMHUYECKOM ypaBHEHUH, 9K30- U IHIOTCPMUUYECKUX 1
peakuusax
o5 TormmuBo (He(Th, yroib U METaH). 3arps3HeHNUE BO3/TyXa, 1
CrocoObl ero nNpeoTBpalleHUs
26 [TpakTuueckas paborta Ne 3 o reme «llonyuenue u 1 05
coOMpaHue KUCJIOPOJia, U3YUCHHE €r0 CBONCTBY ’
7 Bonopon — anemenT u npocroe BeuiectBo. Haxoxnenue B 1
npupojie
28 duznyeckue U XUMUYECKHe CBOMCTBA Bojopoaa. [Ipumenenue 1
BOJIOpOJa
29 [TonsiTHE O KUCIOTAX M COTSAX 1
30 Crioco0blI MOTy9eHUs BOAOPO/Ia B TAO0OPATOPHH 1
31 [Ipaktuueckas padora Ne 4 o teme «llomydenue u 1 05
coOupaH#e BOAOPOJa, U3yUCHHE €0 CBONCTBY ’
32 MostsipHblii 00bEM ra30B. 3aKOH ABOTaapo 1
33 Brrancnenns 00b€Ma, KOIMUYECTBA BEIIECTBA Ta3a 1Mo ero 1
M3BECTHOMY KOJIMUYECTBY BEIIECTBA WIIH 00BEMY
34 Brruncnenust 00bEMOB ra30B 110 ypaBHEHUIO PEAKIIMH Ha 1
OCHOBE 3aKOHa 00BEMHBIX OTHOIIIEHUH ra30B
35 dusnueckre 1 XUMHUUECKHUE CBOIICTBA BOJIBI 1
36 CocrtaB ocHoBaHuH. [ToHsITHE 00 MHIMKATOpax 1
37 Bona kak pactBoputens. HachillieHHbIE M1 HEHACHIILIEHHbBIE 1
pacTBOpbl. MaccoBas 710715 BEIIECTBA B PACTBOPE
38 [Tpaktuyeckas padora Ne 5 mo teme «IIpuroroBnenue 1 1

pPacTBOPOB € OMPEAEIEHHON MAaCCOBOM J0JIe paCTBOPEHHOTO




BE€IICCTBa»

Kontponbnas padora No2 o reme «Kucmopoz. Bogopo.

39 Boma» 1

40 Oxkcuppl: cocTaB, KiacCu(UKAIMs, HOMCHKJIATypa 1

41 [Toryuenue 1 XuMHU4YeCKre CBOMCTBA KUCIOTHBIX, OCHOBHBIX U 1
aM(pOTEPHBIX OKCHJIOB

42 OcHoOBaHMsI: COCTaB, KJIaccu(UKaIVsl, HOMCHKJIATypa 1

43 Ilony4yeHue U XMMUYECKUE CBOMCTBA OCHOBAHUM 1

44 Kucnotsr: cocras, knaccudukarys, HOMCHKIATypa 1

45 Ilony4yeHnue u XMMUYECKHE CBOMCTBA KUCIIOT 1

16 Conu (Cpe[[HI/Ie)ZUHOMCHKJIaTypa, CIOCOOBI IIOJTyYeHUS, 1
XUMHUYECKHE CBONCTBA
[TpakTuueckas pabota Ne 6. Perienne skcriepuMeHTaIbHBIX

47 3az1a4 1o teme «OCHOBHBIE KJIacChl HEOPraHUYECKUX 1
COEIMHEHUI»

48 FeHeTquCIiaﬂ CBSI3b MEXKY KJIACCAMH HEOPTraHUYECKHUX 1
COCTMHCHU I

49 O060011eHIEe U CHCTEeMaTH3aIUs 3HAHUN 1

50 Kontponbnas pabota Ne3 novT"eMe "OCHOBHBIE KJIACCHI 1
HEOPraHMYECKUX COCANHEHUN

51 [TepBble MOMBITKY KIACCH(PUKAITUU XUMUYECKUX HIIEMEHTOB. 1
[ToHsiTHE O TPyITIaX CXOTHBIX JIEMEHTOB

52 Ilepnonnueckuii 3akoH u Ilepuonnueckas cucrema 1
xuMmudeckux aneMeHToB 1. . Menaeneesa

53 ITepuonpl, rpynIbl, NOATPYIIBI 1

54 Crtpoenne atoMoB. CocTaB aTOMHBIX siiep. M30Tonsl 1

55 CTpoeHue AIIeKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB 1
ITepuoanueckoit cucremsl [{. 1. MenneneeBa

56 XapakTeprucTuKa XMMHYECKOTO 2JIEMEHTA 10 €T0 MOJI0KEHUIO 1
B [lepnonnueckont cucreme /1. 1. Menaeneesa
3nauenne [leproandeckoro 3aKoHa il pa3BUTHS HAYKH U

57 npaktuku. J{. 1. MenpaeneeB — yu€Hblii, nenaror u 1
TpaKTaHUH

58 DJIEKTPOOTPHULIATEIBHOCTh ATOMOB XUMHUYECKHUX JIEMEHTOB 1




59 HNoHnHas xumMu4eckas CBSI3b 1
60 KoBasieHTHast monsipHast XUMHUYECKasi CBS3b 1
61 KoBasieHTHast HeMOsIpHAs XMMHUYECKas CBSI3b 1
62 CTeneHb OKUCICHUS 1
63 OKHUCIIUTENBHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU 1
64 OKHUCIUTEIN U BOCCTAHOBUTEIIN 1
65 Konrponsnas padora Ne4 o reme «CtpoeHue aroma. 1
XHUMHYECKas CBI3b)

66 PesepBHbIil ypok. O000IICHNE B CHCTEeMAaTH3allus 3HAHUT 1
67 PesepBHbIil ypok. O000IICHIE ¥ CHCTEeMaTH3alHs 3HAHUT 1
68 PeszepBHbIil ypok. O000IICHIE ¥ CHCTEeMAaTH3alis 3HAHU T 1

OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68




9 KJIACC

KoanuyecTBo 4acoB

JI:[;-)H Tema ypoka Beero KoHTpoJbHbIe IIpakTuyeckue
padoThI padoThbI
1 [Tepuoanueckuii 3akoH. [lepuoanueckas cucreMma XUMHYECKUX 1
snemenToB JI. Y. Menaeneena
2 3aKOHOMep"HOCTI/I B U3MCHCHUH CBOMCTB XUMUYCCKHUX DJICMECHTOB 1
MIEPBBIX TPEX MEPHUOJIOB
3 Knaccudukanusi 1 HOMEHKJIaTypa HEOPTaHMYECKUX BEIIECTB
4 Bupl XUMUYECKON CBSI3M M TUIIBI KPUCTALTMYECKUX PEIIETOK 1
5 Kontponbnas padorta Nel no teme «IloBropenue u yriyodnenue 1 1
3HAHUW OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiiaccay
6 Krnaccudukanus XuMHUECKHAX PEaKIUi 10 Pa3IMYHbIM IIPU3HAKAM 1
v IToHsTHE O CKOPOCTH XUMUYECKOU peakuuu. [[oHsiTHE 0 TOMOTreHHBIX U 1
TeTEPOTCHHBIX PEAKIIUSIX
[ToHsiTHe 0 XUMUYECKOM paBHOBeCUH. DaKTOPHI, BIUSAIONIUE HA
8 CKOPOCTh XUMHUYECKOU PEAKIINH U MOJ0KEHUE XUMUIECKOTO 1
paBHOBECHUS
9 OKHMCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINHI 1
10 Teopus snekTponuTHUecKo auccoruany. CUIbHbIC U cliadbie 1
AIIEKTPOJIUTHI
11 HNonHble ypaBHEHUS peaKnid 1
12 XUMHUYECKUE CBOMCTBA KUCIOT U OCHOBAHUI B CBETE MPEICTABICHUN 1
00 DIIEKTPOIIUTUYECKON JUCCOIUAITUI
13 XUMHYECKHe CBoﬁchBa colleil B CBETE MpeACTaBIeHU 00 1
AJIEKTPOJIMTUYECKON JUCCOITHAITIHI
14 [TonsiTue o rumponu3e comneit 1
15 O00011eHne 1 cUCTEMaTU3AINS 3HAHWUI
16 ITpaxtuueckas padota No 1. «Pemenne sKCIepUMEHTAIBHBIX 33729 1
17 Konrponbnas padora Ne2 o teme «JIeKTpOIUTUYECKAs 1 1
JUCCOITMAITNS. XUMHUUYECKHE PEAKIINN B PACTBOPAX)
18 OO0m1as XxapakTepuCTUKa TaJOTeHOB. XMMUUYECKHE CBOMCTBA Ha 1
puMepe XJopa




XnopoBogopoa. ComnsiHast KUCJIOTa, XMMHUYECKHUE CBOMCTBA, MOJTyYeHHUE,

19
IPUMEHEHNE

20 HpaKTquCIfaH p2l60Ta Ne 2 o reme «llonydyeHue coyIHON KUCIIOTHI,
u3y4yeHue e€ CBOICTB»

21 Bbruucnenus no ypaBHeHUSIM XMMHUYECKUX PEAKLUH, €CIIU OJIUH U3
peareHToB JlaH B U30BITKE

22 OO0m1as XxapakTepucTUKa 3J1eMeHTOB V| A-rpyIibl

23 AnnorponHsle Moaudukanuu cepsl. Haxoxnenue cepsl u eé
COEMHEHUI B NpUpoAe. XMMHUUYECKHUE CBOMCTBA CEPhI

24 CepoBoniopo1, cTpoeHue, GU3NIEeCKUe 1 XUMUYECKHE CBOMCTBA

o5 Oxcunpl cepol. CepHast KHCTIOTa, (pU3HUECKHe U XUMUYECKHE CBOMCTBA,
IpUMEHEHHE
XUMHUECKUE peaKiiHy, JeXkalliue B OCHOBE MPOMBIIUIEHHOr0 crioco0a

26 MOJIYYCHUSI CEPHOU KUCJIOThI. XUMHUYECKOE 3arpsA3HEHNE OKPYKAIOIIEH
Cpefibl COETMHEHUSIMU CEPBI

27 Beruuciienre MaccoBoil 1071 BbIX0OAa IPOAYKTA PEAKIIUU

8 OO61mas xapakTepucThKa 3JeMeHTOB VA-Tpymnmbl. A30T,
pacnpocTpaHeHue B IpUpPoJe, (pUu3ndeckre U XMMHUUECKHUE CBOMCTBA

29 AMMHuak, ero pu3NYecKue 1 XUMUYECKHE CBOMCTBA, MOIYYEHHE U
IPUMEHEHNE

30 HpaKTH?eCKaH pabota Ne 3 o teme «[lonmydyenue aMmuaka, U3ydeHue
€ro CBOMCTB)»

31 A30THas KuCoTa, €€ U3nUecKre 1 XUMUYECKHE CBOWCTBA
Hcnonp30BaHne HUTPATOB U COJIEH aMMOHUS B KAUECTBE MUHEPAJIbHBIX

32 ynoOpeHnit. XuMru4eckoe 3arpsisHeHHe OKpy KaroIien cpebl
COEJIMHEHUSIMU a30Ta

33 ®docdop. Okcua iboc@opa (V) u pochopnas kucnora, puzndeckue u
XUMHUYECKHE CBOMCTBA, TOJIYYEHHE

34 Hcnonb3oBanue GpocdaToB B KaueCTBE MUHEPATbHBIX YI0OpEHU.
3arpsizHeHue NpupoHo cpensl hochaTamu

35 anvepogl, pacnpocTpaHeHue B pupoje, pU3ndeckre U XUMHUYECKre
CBOICTBa

36 Oxcuzpl yraeposa, ux pU3nuecKue 1 XMMUYeCKHe CBOMCTBA.

DKOJIOTHYECKHE TPOOIIEMBI, CBsI3aHHBIE ¢ OKcH oM yriepoaa (1V)




37 YroapHas KucioTa v e€ coau 1
38 [TpakTrueckas padora Ne 4 o teme "llonmydenue yriieKucioro rasa. 1
KauectBeHHast peakuus Ha KapOOHaT-HOH"
39 [TepBoHaYaNbHBIC TOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O 1
COEJIMHEHUSIX yTiepoaa
40 Kpemnuuii u ero coequneHus 1
M [TpakTuyeckas padora Ne 5. PemeHue sKkCriepuMeHTaNbHbIX 3a7a4 110 1
teme «BakHelre HeMeTaIbl U UX COeIMHEHUSD)
42 Kontponbnas pabora Ne3 mo teme «BakHelme HeMeTaIbl U UX 1
COCTUHEHUS
OO01as xapakTepUCTUKa XUMUYECKUX 2JIEMEHTOB — METAJUIOB.
43 Mertannuueckas CBSI3b M METAJUIMYECKash KPUCTAJIMYECKAs PEeIIETKA. 1
du3nyecKue CBOMCTBAa METAIOB
44 XI/IMI/I‘-IGCKI/IE CBOMCTBA METAJJIOB. DJIEKTPOXUMUYECKUH PsJT 1
HANPSDKEHUN METaJlIOB
O6mue croco6s! monyyeHus: metayuioB. CriiaBel. Beranciaenus no
45 YpPaBHEHUSIM XUMUYECKUX PEAKUU, €CIIU OJUH U3 PEareHTOB 1
COJICP’KUT IPUMECH
46 IToHsiTHE O KOPPO3MH METAJIIIOB 1
47 [llenounble METaIbI 1
48 OKcubl ¥ THAPOKCUIBI HATPUS U KNS 1
49 [llenoyno3eMenbHBIC METAIbI — KaJIbIIUA M MarHui 1
50 BaxkHetimnme coeqMHEHUS KaJIbIIUI 1
51 O060011eHre U crcTeMaTu3alus 3HaHu| 1
52 JKécTkocTh BOJBI M CIOCOOBI €€ YCTpaHEeHHUs 1
53 HpaKTI/IquK':aﬁ pabota Ne 6 o Teme "JKEcTKOCTH BO/IBI U METO/BI €€ 1
yCTpaHCHHUS
54 AnroMuHUHT 1
55 AmMdoTepHbIe CBOICTBA OKCHJIA U TUIPOKCHIA 1
56 Keneso 1
57 Oxcupl, runpokcupl v cou xxenesa (1) u sxenesa (111) 1
58 O06o0011eHre U crcTeMaTU3allvs 3HaHU| 1
59 ITpakTryeckas pabora Ne 7. PerieHne sKkCepuMEeHTaIbHbIX 337a4 110 1




TeMe «BakHelnine MeTauibl U UX COSTUHEHUS

Brraucnenus no YPaBHCHHUAM XHUMHUYCCKHUX peaKuHﬁ, €CJIM OAUH U3

60 peareHToB J1aH B U30BITKE WM COACPKHUT MpUMECH. Boruucienus 1
MacCOBOM JIOJIH BBIX0JIa MPOJYKTa PEAKIIUU
61 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1
62 Kontponbnas padora Ned o teme «BakHeimme MeTamibl U UX 1
COCIMHCHUS)
63 BerniecTBa 1 MaTepualibl B TOBCEIHEBHOM JKU3HU YEIIOBEKA 1
64 XHUMHYECKOE 3arps3HEHNE OKPYIKAIOMICH CpeIbl 1
65 Posbp XxuMum B pelieHuu SKOJIOTHYECKHUX TTPOOIemM 1
66 PesepBHbIil ypok. O600111€HNE U CCTeMaTHU3alus 3HAaHUH 1
67 PesepBHbIil ypok. O000IICHIE ¥ CHCTEeMAaTH3alus 3HAHUT 1
68 PeszepBHbIil ypok. O000IICHIE ¥ CHCTEeMaTH3alis 3HAHUH 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




KonTtponpHas padora Nel B 8 kimacce o teme «BeriecTBa 1 XUMUYECKHE PEAKITUN
BapuanTt 1
1. [{na uzyuenus okpyscaiouje2o Mupa Ucnoib3yiomcs paziuyHvle Memoovl nosHanus. Ha kaxotl
KapmuHke u3006pasicen Memoo, UCNONb3YeMblli 8 U3YYeHUU YCIO08Ull, NpU KOMOPBIX NPOUCXOOUM
83aumooeticmaue meou ¢ kuciopooom? Hazosume smom memoo

2)

3)

Omeemonm K 3a0anusam 2-10 aenaemca o0na yughpa, Komopas coomeemcmeyem Homepy
npasubHO20 omeema. 3anuwiume my yugpy 6 nonie omeema ¢ mexcme padomoi

2. Ilpusnax peaxyuu, Haba0O0aemvill NPU NPOKATUBAHUU MeOU HA 8030YXe:
1) BeieneHue ra3a 2) U3MEHEHHE OKPacKu 3) MOsBICHUE 3amaxa

3. U3 HeCcKoIbKUX NPOCMbIX WU CTIOJCHBIX 8eecms 00pazyemcst 00HO DoJlee CLOJACHOE BeujecmEo
8 peakyuu:

1) samerenue. 2) oOmeHa. 3) paznoxenus. 4) COCAMHEHHUS.

4. Peaxyuu, npomexarowue ¢ gbloeieHuemM menid, Ha3vl8aomcs.

1. TepMUYECKUMHU 2. 9HIOTEPMUUYECKUMH 3. SK30TEPMHUECKUMU  4.MEe30TePMUYECKIUMHU

5. Cymma ecex koaghgpuyuenmos 6 ypasnenuu peaxyuu, cxema komopou Al + Cl, — AlCls, pasna:

4 2)5 3)8 4)7
6. Ha pucynke noxazau cnocob pasoenenus cmecu

1) METHBIX U IPEBECHBIX OMUJIOK 2) pacTBOpa MeJa B BOJIE
3) pacTBOpa CTOIOBOTO YKCyca 4) BOJIBI U TIECKA

7. Tonvko yucmoie seuyecmsea nepeyuciesvl 8 cpynne:

1) Mopckas Boa, yrapHblii Ta3, YKCyC

2) mUTheBas coja, Mpamop, HePTh

3) moBapeHHas cojb, rpaduT, KUCIOPO.

4) pe4yHoOii IECOK, BO3AYX, TPAHUT




8.Bewecmsa, yckopaowue xumuieckue peakyuu 3mo:

1) karanmuzaTopel  2) cMecu 3) BO3AyX 4) MHTHOUTOPHI

9. Peaxyus copenus:

1) CuO + Hy = Cu + H,O 2) Zn + 2HCI = ZnCl, + H»

3)Zn+S=12nS 4) 4P + 502 = 2P,0:s.

10. Bepnwi 1u cnedyrowue ymeepaicoenus 0 cnocooax nouyuenuss eeuwecmas?
A. B nabopaTopuu KHCIOPO MOTyYaroT Pa3iokKeHUEM MTepMaHTaHaTa Kalus
b. [TyreM BbITeCHEHHUS BOABI MOXKHO COOpaTh KUCIOPO

1) BepHO TONBKO A 3) BepHBI 00a CYKICHHS

2) BepHO TOJIbKO b 4) o0a Cy>kJIeHUs HEBEPHBI

Ilpu evinonnenuu 3aoanuun 11-12 u3z npeonorxcennozo nepeuns omeemos e6vibepume 06a
NPAGUILHBIX

11.13 npusedénnuvix Hudice ypasHeHull peakyuu evloepume me, Komopwvle NPpOmeKarm c
svlOenieHuem menia (IKzomemuyecKue)

1) 2H> + O, — 2 H,O —483.6 KZ[)K

2) CHa) + 2051 = COzry + 2H0r) + Q

3) Sy T O2ry = SOy + 297 k]I

4) CaCOs(xp)= CaO(xp) +COm — Q

5) 2AgBI )= 2Al(kp) * Braw — Q.

12. Kaxue u3 npugedenHvix ymeepicoeHuti 6epHo Ompaxicarom npusHaKu npomeKkaHus XuMudecKux
peakyuti?

1) cosb pacTBOpsiEeTCS B BOJIE C 00Opa30BaHUEM MIPO3PAYHOTO PACTBOPA

2) mpu cMEeNIMBaHUH PACTBOPOB CYNb(aTa HATPHsI U XJIOPUJIA KaIHsl IPOUCXOTUT BBINAJCHHIE
ocaJiKa.

3) npu n00aBICHUH ATIOMUHUS K BOJI€ BUTUMBIX H3MEHEHUI HE MTPOUCXOIHT.

4) HarpeBanue rujipokcuia Mmeau(ll) conpoBokaaercst U3MEHEHHEM 1[BETA 0CAJIKa HA YEPHbIH.

Ilpu evinonnenuu 3a0anusa 13-14 Kk Kaxcoomy 3Inemenmy nepeozo cmoadoua noooep
COOMEEMCMEYIOWUITL ITIEMEHM U3 6MOPO20 CMOI0UA.

13. Yemanosume coomeemcmeue mexicoy ypasHeHusMu peakyuti U ux munom

YpaBHEHUS peakIuii Tun XuMHUYECKON peaKknuu
1. Li20 + H20 — 2LiOH A. paziioxxeHue
2. 2KCIO3 — 2KCI + 302; b. oOmen
3. 2NaOH + H2S04 — Na2S04 +2 H20. B. 3amemenue
4, H;+ CuO — Cu + H,O I'. coenunenue

5. 4Fe + 302 —2 Fe203
14. Yemanosume coomeemcemeue mexicoy CmynaromyumMu 8 peakyuro 8euecmeamu u
00pa3yIWUMUCI NPOOYKMAMU

Hauano peaxyuu IIpoodykmul peaxyuu
1. Cu+0,= A. SO,

2. S+0,= Bb. KCI + 02
3. KCIO3 = B. CuO

4. H,S + 02= I'. H,O + SO,

3anumure HOMEDP 3a1aHUA 1 MMOJHOC peHICHUE

15. Ilo ypasnenuio peaxyuu Zn(OH), = Zn O + H,0 onpedenume maccy oxcuoa yunka, kKomopulii
obpaszyemcs npu paznodicenuu 198 2 ucxoonozo eewecmaa.

Bapmuanr 2

1. Jlna usyuenus okpysscaroweco mupa Ucnoib3yiomcs pasiudnsvle memoovl noswanus. Ha xaxoti
KapmuHKe u300paxdcer Memoo, UCHONb3VeMblll 8 ONUCAHUU BHewHe20 6Uuda 20PHOU NOpPOoObl
uzeecmuaka? Hazosume smom memoo



s

1)

Omeemonm K 3a0anuam 2 -10 aenaemca oona yughpa, Komopas coomeenmcmeyem Homepy
npasuIbHO20 omeema. 3anuwiume My yudpy 6 nojie omeema 6 mexKcme padoomovl

2. Ilpusnax peaxyuu, Haba00aemblll NPU PA3IOACEHUU B00bL:

1) BBIZICIICHHE Ta3a 2) U3MEHEHHEe OKPACKU 3) mosiBJIeHUE 3amaxa
3. U3 00no20 cnodcHno2o eujecmsea o6pasyemcs HecKOIbKO NPOCMbIX U CLONCHBIX 8eUjecms 6
peakyuu:

1) 3amemerrie  2) oOmMeHa  3) pasznokeHuss  4) COeIMHEHUs
4. Peaxyuu, npomexaroujue ¢ no2ioujenuem menja, Ha3ol8armcs.
1) TepMuyecCKUMHU  2) SHAOTEPMHUUECKUMU

3) sx30TepMUuyYecKUMU  4) ME30TEePMUIECKUMHU

5. Cymma 6Cex Koaghhuyuenmos 6 ypasnenuu peakyuu, cxema
xomopou Ca + HCI [J CaCl, + Hy, pasna:

16 2)5 3)3 4)4
6. Ha pucynke nokazan cnocob pazoenenusi cmecu
1) mucTumismus 2) BbIMIapUBaHUE
3) xpomarorpadus 4) nenurtenbHas BOPOHKA
7. Tonvbko cmecu nepeyucienvl 8 cpynne:
1) Mmopckas Boaa, KUCIOPOJ, YKCYC 2) nuTheBas cojla, MpaMop, HePTh
3) noBapeHHast coJib, rpaduT, KUCIOPO 4) TOMaTHBIHN COK, BO3]IyX, YYT'YH
8. Bewecmea, yckopsaowue xumuyeckue peakyu 5mo:
1) pactBopsl  2) cMecu  3) Bo3ayX 4) KaTalnu3aTopsl
9. Peakyus copenusi:
1) 2Fe + 3Cl, = 2FeCl; 2)Hy, + S =H,S
3) 2Mg + O, = 2MgO 4) Fe + 2HCI = H;, + FeCl.,.
10.Bepnul u credyiowjue ymeepicoenus 0 Cnocobax nonydenus eeuecms?
A. Kucnopon B 60binx Macitadax moiaydaroT U3 Bo3AyXa
b. ITyrem BbITECHEHUS BOJBI HENb3s COOPATh KUCIOPO]
1) BepHO TOIBKO A 3) BepHbI 00a CyXIECHUS
2) BepHO TOJBKO b 4) o0a cyXeHHs HEBEPHBI

Ilpu evinonnenuu 3adanuii 11-12 u3 npeonorcennozo nepeuns omeemoe evidepume 06a
npaguIbHHIX

11. U3 npusedénnvix Hudice ypasHeHull peakyuu evlbepume me, KOmopole npomeKkaron ¢
nocnoweHuem menia (IHoomemusecKue)

1. 2HYOwp)= 2Hgix) + O — Q

2. 2Mg+ 02 =2Mg0O +Q

3. Na(r) + Ox(r) + 2NO(r) - 180,8 xIx.

4. 3Fe + O, =Fe304+ 118 x/Ix




12. Kaxue u3 npugedenHuvix YmeepiHcoeHuli 6epHO OMpaxicarom npusHaKu npomeKkaHus XuMuiecKux
peaxyuti?

1) npu cMEIMBaHUK PACTBOPOB XJIOPH/IA HATPHUS M HUTpaTa cepedpa MPOUCXOIUT BhIMaICHHE

ocaJika

2) npu B3aUMOJICUCTBUU IIUHKA C BOJOM BUJMMBIX U3MEHEHHUI HE MPOUCXOTUT

3) narpeBanue runpokcua xxenesa (111) conpoBoxmaercs n3MEeHEHHEM IIBETA OCaIKa Ha KPACHBIN

4) coltb pacTBOPSIETCSI B BOJIE C 00pa30BaHUEM MPO3PAYHOTO PacTBOPA |
Ilpu evinonnenuu 3a0anus 13-14 Kk Kaxcoomy Inemenmy nepeozo cmoadoua nooodep
COOMEEMCMEYIOWUIL JTIEMEHM U3 6MOPO20 CMOI0UA.

13. Yemanosume coomeemcemeaue mexcoy ypasHeHuaMu peakyul U ux munom

YpaBHeHUs peakuii Tun XUuMUYECKON peakuu
1. SOz + H,O =H,S0O, A. pa3joKeHHe
2. 3H,S0,+ ZFG(OH)3 = Fez(SO4)3 +6 H,O B. oOMen
3. MgCO3 — MgO + CO2 B. 3amernienne
4. 3CuO + 2Al — Al203 + 3Cu I'. coenuHeHne

5. 2Ag20 — 2Ag+ 0,
14. Yemanosume coomeemcemeue mexcoy CmynarowumMu 8 peakyuro 6euecmeamu u
00pazyrOUUMUC NPOOYKMAMU

Hauano peaxyuu IIpooyxkmul peaxyuu
1. H20 = A.CO2 + H20
2. Fe+02 b.2 NO
3. N +0O,= B.H,+ 02
4. CH4+0,= I'. Fe203

3anummTe HOMeP 3aJaHUA M MOJTHOE pellleHue |
15. Ilo ypasnenuio peaxyuu Fe(OH), = FeO + H,0 onpederume maccy oxcuda scenesza (1),
006pazoeasuiecocs npu pasiodicenuu 45 2 ucxoonoeo eeujecmaa.

Ha Beinonnenue Bcelt KOHTPOIbHOM paboThl oTBOAUTCSA 40 MUHYT.
OTBETbHI U KPUTEPUU OLIEHUBAHUA
KOHTPOJIbHOM PABOTBI
KonTtpouabsHnas pabora no reme
«Xumnueckue peakiuu. BemecTtsa okpyskatonue Hac B npupoze. [lonstue o razax»

No 3aaHus 1 2 (34151678910 ] 11 | 12 13 14
Bapuanr 1 3 2 (43141213 )1|4] 3 23 | 24 raOBr BalOr
Bapuanr 2 1 11322 ]|1]4]4]|3 1 13 | 13 roasa Broa
MakcumMaJbHbIH 1 111|111 f1f1 1 2 2 2 2
0aJLI
3aganue 15
Bapuanr 1
198 X
Zn(OH)2 = ZnO + H20
99 81
X =198 x 81/99 =162
Bapwanr 2
45 X
Fe(OH)2 = FeO + H20
90 73

X=45x73/90 =36,5



KonTpoasnas padora Ne2 B 8 kiacce no reme «Kucsaopoa. Boxopoa. Boagay»
3aganus ¢ pa3BepHYTHIM OTBETOM.
1. JlonumuTe ypaBHEHMs peakLUid, pacCcTaBbTe KOI((OUIMEHTHI, YKAXKUTE TUI PEAKIUH.
H20 —
Ba+ H20 —
CO2 + H20 —
Al+02 —
K20 + H20 —
H2 + CI2 —
2. Hanmmure peakiuio B3auMOAEUCTBUS OKCUA AJTFOMUHUS C BOJOPOJIOM.
3. PaccunraiiTe Maccy coiu U Maccy BOAbl, HeoOxoaumble i purotosiaenus 300r 20%
pacTBoOpa COJIH.
4. B 340 r Boas! pactBopuin 60 r conu. Onpenenure MacCoBYIO JOJIIO COJIU B PacCTBOPE.
5. VI3 mepeuHs mpu3HAKOB BEIOEPH T€, KOTOPBIE XapaKTEePHBI IS KHCIopoa: Oe3 mBera, 0e3 BKyca,
0e3 3amaxa, XOpoIlIO pacTBOPSETCs B BOJIE, INIOXO PACTBOPSETCS B BOJE, JICTKUI ra3, TSXKEIbIN ras,
MOJIEP’)KUBACT TOPEHHE, TOPUT CHHEM IIAMEHEM, B XUMUYECKHUX PEAKIUAX SBISIETCS OKUCITUTEIEM,
B XMMUYECKUX PEaKLHIX SIBJISETCS BOCCTAHOBUTENEM, IIPU HU3KUX TeMIlepaTrypax oOpasyer
royOyIo )KHJIKOCTh, 00pa3yercs B mpouecce (GOTOCHHTE3a, SBISIETCS COCTaBHOM yacThio CoHIA.
6. BcTaBb ponylieHHbIE CII0Ba:
1) BemectBa, KOTOpbIE YCKOPAIOT XUMUYECKUE PEAKLIUU, HO CaMH IIPU 3TOM HE pacXOAYIOTCs,
Ha3bIBAIOTCA. .. ...
2) PacTBOp, B KOTOPOM JJaHHOE BEIIECTBO MpU JaHHOU TemrepaType OoJibliie He pacTBOpsieTCs,
Ha3bIBaETCH ...
3) CroxxHbI€ BEIIECTBa, KOTOPBIE COCTOSIT U3 ABYX JIEMEHTOB, OJIUH U3 KOTOPBIX KUCIOPOI,
Ha3bIBAIOTCA ...
4) [Ipu B3auMoIeiCTBUN aKTUBHBIX METAJIJIOB C BOAOK 00pa3yroTcs ...
7. Kak pacnio3Hath B Kakoil mpooupke 0e3 3TUKETOK OyJaeT KMCIOPO/, a e BOA0poa?
8. Uem oTiiMuaroTcsi CocoObl MOMyYeHHs KUCIopoa 1 Bogopoja? Ha kakux cBOHCTBaX OCHOBAHbI
9TH OTINYUSA?
3aganus ¢ BLIOOPOM O0TBeTa
1. Kakoe yTBepxkaeHHE HEBEPHO?
a) KUCJIOPOJ B3aUMOJIEHCTBYET C HEMETAJUIAMU
0) KUCIIOpO/1 B3aUMOJICHCTBYET € BOJIOM.
B)KHCJIOPOJI IOJIIEPKUBAET TOPEHNE
I')KHCIIOPOJ] MOAJEPKUBAET JAbIXaHUE
2. Kakoe yTBep:KA€HUE HE OTHOCUTCS K BOJIOpOaY?
a) XOpOILIO PaCTBOPUM B BOJIE
0) MmoTy4JaeTcst P Pa3I0KEHUN BOJIBI
B) BOCCTaHABJIMBAET METAJIbI U3 OKCHJIOB
r) GecrBeTHBIN ra3
3. Kakoe yTBepk/ieHnE HE OTHOCUTCS K KHCI0pOay?
a) COZIEPXKHUTCS B BO3JIyXE
0) OeclBETHBIN Ta3
B) MpU MOJy4YEHUHU KUCIOPOJ MOXKHO COOMpaTh METO/I0M BBITECHEHUS BOJIbI
I') ra3 jerde Bo3ayxa
4. Kakoe yTBepKJieHIE HEBEPHO?
Bonopon...



a) MaJo paclpoCTPaHEH B 3€MHOM Kope

0) caMbIif pacIpoCTpaHEHHBIH 3JIeMeHT BO BeenenHnoi

B) MOJIEKYJIa IPOCTOTO BEIECTBA OJHOATOMHA

T') BOJIOPOJI OJTHOBAJICHTEH

5. Ilpu HarpeBaHUU B PE3yIbTATE PEAKIIUU BOJIBI C MEHEE AKTUBHBIMU METAJIAMHU 00Pa3yIOTCS:
a) TUJIPOKCHUIBI

B) KHCJIOTBI

0) OKCHJIBI U BOAOPO]I

') TUAPOKCUBI U BOJOPOJ

6. [1pu B3auMoIeHiCTBUU BOJIbI C aKTUBHBIMH MeTaJlIaMu 00pa3yroTCs:
a) KHCJIOTHI

B) THIPOKCH/IBI

0) oKcHUIbl U BOAOPO]

T') THAPOKCUIBI U BOJOPOJT

OTBeTHLI ¥ OleHUBAHME:

3amanus ¢ BBIOOpM oTBeTa: 10, 2a, 3B, 4B, 50, 6T,
1.2H20 — 2H2 +02
Ba +2H20 — Ba(OH)2 + H2
CO2 + H20 —H2CO3
Al+ 02 — AI203
K20 + H20 — 2KOH
H2 + CI2 — 2HCI
6. Karanu3aTopsl, HaCBHIIICHHBIN, OKCHIBI, THIPOKCH]IBI H BOAOPO.T

Bpewms Beimmonnenust 40 MUHYT.

3aJ]aHUs C PA3BEPHYTHIM OTBETOM OICHHBAIOTCS B 2 0auia. MakcuMallbHO BO3MOYKHOE KOJIMYECTBO
OanoB 16. 3amaHus TeCTOBBIC OLICHUBAIOTC B 1 0ami. MakcHMalIbHO BO3MOKHOE KOJIMUECTBO 6.
16, 2a, 3B, 4B, 50, 6T

Koan4gecTBO 0aj1710B Pexomenayemasi oneHka
18-22 5
13-17 4
8-12 3
Menee 8 2

KonTpoubnas padora Ne3 B 8 kiacce mo reme
"OCHOBHBIE KJIACCHI HEOPTAHMYECKHUX cOeJUHeHMit"
Bapmuanr 1

Omeemonm K 3a0anusam 1-10 aenaemcsa oona yughpa, Komopas coomeemcmeyem Homepy
nPAaguUIbHO20 OMmeema.

1. Tonbko okcuabl B psiay

. Al,O3, CaCl,, SO;

. Zn0O, CO, NO,

. LiH, MgO, Ag,O

. Al,03, CO2, HCI

2. ToipKO MIEen0uu B psIy
NaOH, Fe(OH),, Ca(OH);
Cu(OH),, NaOH, Al(OH);
NaOH, KOH, LiOH,
Ba(OH),, LiOH, Fe(OH);
3. @eHon(ranenH U3MEHIET OKPacKy B
1. menouHo# cpene

A WDN B

el N




N

. KHUCJIOU cpenie
HEUTpATILHOU cpefie
. BO BCEX cpeax
4. K pacTBOPUMBIM OCHOBAaHUSM OTHOCST
NaOH
Cu(OH);
Al(OH)3
Fe(OH)s
5. OnHOOCHOBHAsI KUCIIOTa
1. H3POg4, HCI, H,S
2. H3S, HSO4, HNO3
3. H,CO3, H3S, H,Si0;
4. HCI, HNO, HNO;
6. opMyna BBICOKOKAYECTBEHHOro Mpamopa ( KapOoOHAT Kajlblus), KpyHnHeWiue
MECTOpOKIeHUs KoToporo sBistorcss Koenrunckoe, banannunckoe u Y daneiickoe YensOnackoi

o0actu

»w

NS

1. K,CO; 2)CaCO;  3)CaSO, 4)CuCOs;
7. B ypaBHEeHUU peakIMy MEeXKIY KUCIOPOJIOM U YIIEPOaOM CyMMa BceX Kod(ppuimeHTon
paBHa:

13 12)5 13)7 49
8. CepHy10 KHCIOTY MOKHO MOJYYUTh IIPOIYCKasi 4epe3 BOAY:
1) CO, 2)SO; 3)SO, 4)SO
9. Consnas xucnota HE B3aumoseicTByer c:
1) Zn 2) Ag 3) MgO 4)CaCOs3
10. BepHbl 1M ciieAylomye CyXIEHHs O MpaBUiIaxX TEXHUKHM O€30IacHOCTH Npu paboTe C
KHuciaoTaMu?
A. Boay HyXHO JIUTh TOHKOM CTPYHKOW B KUCIIOTY.
b. Kucnory 1bt0T TOHKOU CTPYHKOIl B BOAY
1. BepHO TONBKO A
2. BepHO TOJbKO b
3. BepHBI 00a CYKICHHS
4. oba cyXJeHUsl He BEPHbI

Ilpu évinonnenuu 3a0anuit 11-12 u3 npeonorcennozo nepeuns omeemos evibepume 06a
nPAGUILHBIX

11. K consM OTHOCHT:
1. xapOonat HaTpus
2. HaIIATBIPHBIN CIUPT
3.  okcua Meau
4. cynab(un aTroMUHUSL
5. cepoBoaOpon
12. Okcun KampIus BCTYIAET B PEAKIIUIO C:
1) H20
2) Cl
3) CuCOs
4) SO3
5) FeO

Ilpu evinoanenuu 3aoanuit 13-14 k kaxcoomy rnemenmy nepeozo cmoidoua noodepume
COOMEEMCMEYIOULUIL I1EMEHM U3 6MOPO20 CMO0Ua.

13. YcraHOBHTE COOTBETCTBHE MEXKAY (HOPMYIIAMH U KJIACCAMH HEOPTaHUYECKHX COCTUHEHUI

dopmyJia HasBanmue
A) Ba(NOs); 1) oxcus

b) FeO 2) KUCIOTHI
B) Ca(OH); 3) conu

I') HNO3 4) ocHOBaHUs




14. YcraHoBUTE COOTBETCTBUE MEXY PEarupyIOMIUMH BEIIECTBAMHU U MPOIYKTAMU UX B3aUMO
JNEHCTBUSI: K KaKIIOW MO3HIHMK, 0003HaU€HHON OyKBOM, IMOJOEPUTE COOTBETCTBYIOIIYIO MO3HUIIUIO,
0003HauCHHYIO [T (PPOIA.

DopmyJIbl BEIIECTB [IpoaykThl B3aUMOJIEHCTBUS
a) Mg + HCI — 1) MgCl,
0) Mg(OH),; + CO, — 2) MgCl, + H,
B) Mg(OH); + HCIl — 3) MgCl, + H,0
4) MgCOs3 + H,
5) MgC03 + H,0

3anuwmwume cnauana Homep 3a0aHus, a 3amem pa3eépuymutii omeem K Hemy. Omeem
3anucwléaiime 4émKo u pazoopuuso

15. Jlana cxema npeBpalleHuii:
+H20

Na — X — Na;SO, — BaSO,
Hanumure MosieKynsipHble ypaBHEHMSI peaKLUid, C TOMOIIBI0O KOTOPBIX MOKHO OCYILIECTBUTh
yKa3aHHbIE NIPEBPAIECHUS.

Bapuanr 2

Omeemonm K 3a0anuam 1-10 agnaemca oona yughpa, komopasa coomeemcmeyem Homepy
npAaguiIbHO20 OMmeema.

1. TonbKO KUCIIOTHI B Py
1) H,S, Na,CO3 , HCI
2) K5SOy4, NaZSO4, H,S
3) H3PO4, HNO3; HCI
4) KOH, HCI, Na;SO,4
2. @opMyIbl TOJIBKO COJIEH MPUBEICHBI B PSIIY
1) K,CO3, H,CO3, KOH
2) AICl3, AI(NO3)3, Al,S3
3) H,S, B&(NOg)z, BaC|2
4) Cu(OH),, CuSOy, CusS
3. LIBet makmyca OyJeT KpacHBIM B pacTBOpE
1. ruapoxcuaa HaTpus
2. CepHOU KHCIIOTHI
3. KpEeMHHEBOU KHCIIOTHI
4. THUAPOKCHUJIA KAJTBIIHS
4. K KUCIIOTHBIM OCKHJIaM OTHOCHUTCS
1. oxcuna amOMUHHS
2. OKCHUJ Mar"us
3. okcwux cepol (IV)
4. TUIPOKCHU] HATPUS
5. PacTBOpHMBIC OCHOBAaHHSI PACIIOJIOKEHBI B PSIY:
1. KOH, Cu(OH),, Mg(OH)
2. KOH, NaOH, LiOH
3. KOH, NaOH, Mg(OH),
4. HzPO4 HNO3; HCI
6. ®opmyna Marsesuta (kapOoHaTa MarHus), KpymHEWIIee B CTpaHE MECTOPOKIECHUE KOTOPOTO
HaxoauTcs B paiione r. Catka YensOuHCKo obnacTi
1. MgSO3; 2) MgCO3; 3) Na,SO, 4)MgSO4
7. B ypaBHEHUH peaKIMK MEXIY KaJbI[EM W KHCIOPOJIOM CyMMa BceX KO (OHUIMEHTOB paBHA!
13 12)5 13)7 BOE
8. l'mapokcu 1 HATPUST MOYKHO ITOJTYIHUTh TP B3aUMOJICHCTBUU HATPUS C
1) kucnopomom 2)Bojod  3) BOAOpoAOM  4) IIEIOYbIO
9. Oxcup yrinepona HE B3anmoseincTByeT ¢




1) H,O 2)KOH 3) HCI 4)Ca0
10. Bepnsl 1 ciienytomnye Cy>KIeHHs O TTpaBuiiax 0€30MacHOCTH MIPH paboTe CO MICII0YaMHu:
A) Tpu TIoMaIaHU| IIEJI0YH Ha PYKY, HEOOXOAMMO IIPOMBITH €€ PaCTBOPOM OOPHOMN KHUCIOTHI
b) mpu nonmaganum menoun Ha pyKy, HEOOXOAMMO €€ CTEPETh callpeTKOM

1. BepHO TONBKO A

2. BEpHO TOJbKO b

3. BepHBI 00a CyKACHUS

4. 006a cyXJIeHUS HEBEPHBI

IIpu BoInosiHeHnu 3a1anuid 11-12 3 npeasioxkeHHOro nepevHsi 0TBETOB BbIOepuTe 1Ba
NPaBUIbHBIX

11. VI3 mpeyioykeHHBIX Ha3BaHUM COJIeH BBIOEpUTE CyIb(aThl
1) MgCOs3

2) MgSO;

3) MgSO4

4) Na,SO4

5) Na, CO3

12. C cepHOl KHCIOTON BCTYINAET B PEAKIIUIO
1) menp

2) kapOoOHAT HATPH

3) consiHast KUCI0TA

4) ruAPOKCUI METU

5) yraekucIbli ra3

IIpu BeinoiHeHuu 3aganuii 13-14 k kaxa0My 3J1€eMEHTY MEPBOIo CTOJI01A MOAOepuTe
COOTBETCTBYIOLIMII 3JIeMEHT U3 BTOPOI0 CTOJI01a.

13. YcraHOBHTE COOTBETCTBHE MEKAY (POPMYIIAMHU U KJIACCAMH HEOPTaHMUECKUX COCTMHEHHUN

\ Dopmyia \ HazBanue
A) CaCOs 1) oxcusl
b) Cu(OH); 2) OCHOBaHUSA
B) CaO 3) conu
I') HoCO3 4) KACIIOTHI

14. YcraHoBHTE COOTBETCTBUE MEKY PEarupyromyuMy BEIECTBAMU U IPOAYKTAMU UX B3aUMO
JNEHCTBUS: K KXKION MO3UINH, 0003Ha4YeHHON OYKBOM, MOJ0EpUTE COOTBETCTBYIOIIYIO MO3UIIMIO,
0003Ha4eHHYI0 U(POH.

DopmyJIbl BELIECTB IIpoayKThl B3aUMOIEHCTBUSA
a) Fe + HCl — 1) FeCl,
0) Fe(OH), + CO, — 2) FeCl, + H;
B) Fe(OH), + HCI| — 3) FeCl, + H,0O
4) FeCO3 + H,
5) FeCO3; + H,0

3anummTe CHAYAIa HOMEP 3a/1aHNS, a 3aTeM Pa3BéPHYTHINH OTBeT K HeMy. OTBeT
3anuchIBaiTe 4€TKO U pa3dop4uBo

15. Tana cxema npeBpalieHuii:
FH20

P205 —- X - K3PO4 — Cag(PO4)2
HaHI/IHII/ITe MOJ'IeKy.Hf[pHI)Ie ypaBHeHI/Iﬂ peaKHHﬁ, C ITIOMOIIIBIO KOTOpBIX MOXHO OCYHIGCTBI/ITI)
YKa3aHHBIC TPCBpAILICHUS.

Kpurtepun oneHuBaHNs KOHTPOJILHOMH padoThI

BepHoe BeimonHnenue kaxaoro u3 3aganuii 1-10 onenuBaercs 1 6ammom.

Bepnoe BrinonHeHHbIe 3a1anus 11-14 makcumanbHoO olieHHuBaeTcs mo 2 6amna. 3amanus 11-12
CUUTAIOTCS BBIMOJTHEHHBIMU BEPHO, €CJIM TIPABIIIHHO BHIOPAHBI JIBA BApMAHTA OTBETA. 3a HETIOTHBINA
OTBET — MPaBWJIHHO HA3BaH OJMH U3 JIBYX OTBETOB — BhICTaBIisieTcs 1 O6amin. OcTalbHble BapUAHTHI
OTBETOB CUMTAIOTCSI HEBEPHBIMU U OlleHHBatoTCs () OaIoB.

3apmanve 13—14 cuuTalOTCs BBINOJHEHHBIMH BEPHO, €CIM MPABWIBHO YCTAHOBIIEHBI TpPHU
COOTBETCTBUS. YaCTHYHO BEPHBIM CUHUTAETCS OTBET, B KOTOPOM YCTAHOBJICHBI JIBA COOTBETCTBHS U3



Tpex; OoH oneHuBaercs 1 Oammom. OcTanbHbie BapUAHTHI CYHUTAIOTCS HEBEPHBIM OTBETOM U
onenuBarorcs 0 0asIoB.
MaxkcuMaibHas OlleHKa 32 BEpHO BHITIOJTHEHHOE 3aJ]aHke BBICOKOTO ypoBHs Nel5 — 4 Ganna.
MakcumanbHblid Oalil 32 BBITIOJHEHHE paboThl cocraBimsser — 22. Ha ocHoBe Oaios,
BBICTABIICHHBIX 32 BBINIOJHEHUE BCEX 3aJlaHUil padOThI, IMOACYUTHIBACTCS TEPBUYHBIN Oa,
KOTOPBIN MEPEBOJAUTCS B OTMETKY I10 MATHOAIUIBHOM ITKaje (Tabdauma 2).

Tabmuna 2
IlepeBox 02/U10B B 0TMETKY N0 NATHOAJILHOM IIKaJIe
KoandyecTBo 0a/1710B Pexomenjpyemasi olieHKa
18-22 3)
13-17 4
8-12 3
Menee 8 2
6. IIpoxo1KUTETIbHOCTH KOHTPOJIbHOH PadoThI
[IpumepHOE BpeMst Ha BBIMIOJTHEHUE 33/IaHUN COCTaBJISET:
e 3a7aHus 0a30BOTO YPOBHS CIOXKHOCTU — OT 1 710 2 MUH;
® 33/1aHUS IOBBILIEHHOTO YPOBHS CI0KHOCTH — OT 10 10 15 MuH;
® 33JlaHHE€ BBICOKOT'O YPOBHS CJIOKHOCTH — OT 5 10 10 MuH.
Ha BrImonHeHne Bceil KOHTPOJIBHON paOOThI OTBOAUTCS 45 MUHYT.
OTBETHI U KPUTEPUU OLHIEHUBAHUSA
KOHTPOJILHOM PABOTBI
1o TeMme «OCHOBHBIE KJIACCHI HEOPTraHUYECKUX COeTUHEHHID)
Ne 3aganus 1 2134567 (8]9]10 ] 11| 12 13 14
Bapuant 1 2 |31 |1|4|2]|1])2]|2] 2 14 | 14 | 3142 | 253
Bapuanr 2 3 21213212 ]|2]|2]|3 2 34 | 24 | 3214 | 253
Makcumaibnbnid | 1 1 (111|111 (1|1]1 1 2 2 2 2
0aJL1
3amanmne 15
Bapuanr 1

Na — X — Na,SO, — BaSO,

1. Na + H20 = NaOH + H2

2. NaOH + H,SO4— Na,S04 + H20

3. Na,SO, + Ba(OH)2 — BaSO, . 2NaOH
Bapuanr 2

P,O5; — X — K3PO, — C&3(PO4)2

1. P,0s +3H20 — 2H3PO4

2. H3PO4 + KOH— K3PO4+ H20

3. 2K3P0O4 + 3Ca(OH)2 — Caz(PO,), + 6KOH

Kontpoabsnas padora Ne4 B 8 kinacce mo reme «Ctpoenne aroma. XuMHYeCKasi CBA3b»
1.Cpenu BemiecTB, ykazaHHbix B psay: NH3, O2, HCI, SO2 — xonu4ecTBO COEIUHEHUN C
KOBQJICHTHOH MOJIAPHOH cBsA3bI0 paBHO 1) Onnomy 2) [IBym  3) Tpém  4) yeThipém
2.B nopsiake yBelIuyeHHs! JIEKTPOOTPULIATETBHOCTH XUMUYECKUE AJIEMEHThI PAaCIONIOKEHBI B PSIY:
1)C,N,O 2)Si,Al, Mg 3)Mg,Ca,Ba 4)P,S,Si
3.B coenunenusx:PH3, P205, H3PO3 ¢ocdop numeeT creneHn oKuCaeHUsI, COOTBETCTBEHHO PaBHBI
+3;+5,-3 2)-3;+5;+3 3)-3;+3;+5 4)+3;-5;-3
4.Cpenn nepeuncinennsix BemiecTB: K2S, H3P, PCI3, NaBr BemecTBoM(-aMi) ¢ HOHHOUW CBSI3BIO
ABJISIETCSI(-FOTCS)

1) romeko K2S  2) K2Su NaBr  3) K2S, H3P u PCI3  4) K2S, H3P, PCI3 u NaBr
5.HaumeHbpmIMi aTOMHBIN painyC UMEET

1) Hatpuit  2) Maruuit 3) Amomunuii  4) kpeMHUI

6.Y Kakoro syneMeHTa HauboJjiee BbIpa)KeHbl HEMETaNINYeCKue CBOHCTBA?

1) @top 2) Kucnopon 3) Kpemnwuit 4) non

7. CoenuHeHrueM ¢ HOHHOM cBsi3bio siBrsiercss 1) PCI3 2) SO2  3) H2S  4) Na20



8.CoenuHeHNE C MOHHOM CBSA3bI0 00pa3yeTcs MPU B3aUMOJICHCTBUU
DPuO2 2)N2uH2 3)NaumH2 4)SuO2
9.MoHHY!IO0 CBA3b UMEET KAXKJO€ U3 BYX BEIIECTB:
1) H20 u H2S 2)O2uN2 3)NaFuCaCl2 4)HF u BaF2
10.CoenvHEeHUsAMU C KOBAJEHTHOW MOJSPHONM M KOBAJIEHTHON HEINOJIIPHOM CBSI3bIO SIBISAIOTCSA
COOTBETCTBEHHO

1)Bosa u cepoBO0pPOA 3) aMMHaK ¥ BOAOPO]

2) GpoMmuI KaJIHs ¥ a30T 4) KUCIOPOI U METaH

11./]IBa HecnlapeHHBIX JJCKTPOHA HAa BHEIIHEM JHEPreTHYECKOM YPOBHE B OCHOBHOM COCTOSTHUU
uMmeet atoMm 1) bepumst 2) Marnus 3) Yruepona 4) Xmopa

12.B kakoM psity 3amicanbl (pOPMYJIbI BEIIECTB TOJIBKO C KOBaJICHTHOM mossipHOU cBsi3bio? 1) Cl2,
NH3, HCI ~ 2) HBr, NO, Br2  3) H2S, H20, S8  4) HI, H20, PH3
13.B kakoM psay XUMHUYECKHE DJIEMEHTbl pAacHOJIOKEHbl B IOPSAJKE YMEHBUIEHMS MX
3JIEKTPOOTPHULIATEIBHOCTH
1)Li—>Be—B 3)Sbh—> As —» P
2) B— Al - Ga 4)P—->S —Cl
14.B mounekyne ¢pTopa XMMHUYECKast CBS3b
1)xoBasieHTHas OJIsIpHAst 2) KOBaJICHTHAs HemoJisipHass  3) uoHHass  4) BOAOpOAHas
15. Mexnay aToMaMu 3JIEMEHTOB C MOPsIKOBBIMU HOMepamu 17 u 20 oOpa3yercs XUMHUECKas CBA3b

1) Nonnas 3) KOBaJICHTHAs HETIOJISIpHAs
2) KOBaJIEHTHas MOJIApHAas 4) meTasnyeckast

16. V3 nepedncieHHbIX 2JIEMEHTOB Hanboee 3JeKTPOOTPULIATEIbHBIM SIBIISIETCS
1) Azot 2) Kucnopon 3) Xuop 4) ¢rop

17. CxoqHyto KOH(MUTYpAIMIO BHEIIHETO SHEPTETHUECKOr0 YPOBHS UMEIOT aTOMbI P u
1) Ar 2) Al 3) Cl 4) N

18.B kakoMm psiy 3amucanbl (POPMYJIbI BEIIECTB TOJIBKO C KOBAICHTHOW HEMOJSAPHOM CBs3bi0? 1)
Cl2, NH3, HCI 2) HBr, NO, Br2  3) H2S, H20, S8 4) H2,02, P

19.BepHbl 111 clienyromume Cy>kaeHus 00 anemeHTax VA rpymnibi?

A. C Bo3pacTanueMm 3apsija sapa paanyc arToMa yBeIHYUBACTCS.

b. O6mas ¢popmyna nerydero BogopoaHoro coeaunenus RH3.

1)BepHO TONIBKO A

2) BepHO ToNbKO b

3) BepHBI 00a Cy>XIeHUS

4) o0a cyXJIeHHsI HEBEPHBI



20. HaubGonpmmii atoMubiit paguyc umeet 1) Hatpuit  2) Marauii  3) Amromuauil  4) KpeMHUN
OTBETHI U OLICHUBAHHUE:

1-3 6-1 11-3 16-4
2-1 7-4 12-4 17-4
3-2 8-3 13-2 18-4
4-2 9-3 14-2 19-1
5-4 10-3 15-1 20-1
KosnuectBo 6a/1510B PexoMenayeMasi oneHKa

19-20 S

15-18 4

9-14 3

Menee 8 2

I'onoBasi koHTpOIbLHAsA padoTa 3a 8 KiIacc
1. K xuMHuuecKuM SIBIECHUSM OTHOCHUTCS MPOLIECC
1) u3menbueHus caxapa 0 COCTOSHHS MyIpbl 2) npeBparieHue BObl B JIE
3) nosiBIieHUE BOJIbI HA KPBIIIKE YalHUKA 4) ropeHue cBeYn
2. OtHOCcUTENbHAs MOJIEKYJIApHas Macca MoJekyisl CoHoO4 paBHA
1) 130 2) 90 3) 29 4) 49
3. C pacTBOpPOM COJISTHOM KUCIIOTHI PEarupyroT 00a BEIIecTBa:
1) Znu CuO 2) Su CO; 3) K,CO3 u SO, 4) NaOH u Ag
4. CTeneHb OKUCIIEHUSI cepbl paBHA + 4 B COEMHEHUH
1) NayS 2) SO, 3) H,SO4 4) CaS
5. O01muUM B CTPOEHUH aTOMOB 3JIEMEHTOB 3 MEpHO/a SIBIISETCS
1) 4Kco AMEKTPOHOB HA BHEIIHEM SHEPTreTUYECKOM YPOBHE
2) BeIMUMHA 3apsA0B AJIep aTOMOB
3) 4uCIIO ITEKTPOHOB B aTOME
4) 4KCII0 PIEKTPOHHBIX CIOEB
6. YKaxxuTe pacrpe/ieieHue 3JIeKTPOHOB 110 SHEPIreTUYECKHM YPOBHSM B aTOME CEPbI
1) 2,8, 8 2) 2, 8, 4 3) 2 8 6 4) 2,6
7. ®enondTanenH OKpacuTCsl B MAIMHOBBIHN 1IBET B paCTBOPE BEIIECTBA, (hopMylia KOTOPOTo
1) HNO; 2) BaCl; 3) KOH 4) Ca(NOs),
8. J1y1st BOCCTaHOBIICHHSI METAJIOB M3 MX OKCHIOB ucnonb3ytor 1)CO, 2)C  3)SO; 4)NO
9. Ykaxute popMyily COeTMHEHHUS] C HOHHON CBS3bI0
1) O3 2) KBr 3) Ckq 4) N,
10.Cymma k03 PHUIIMEHTOB B ypaBHEHUH pEaKLIUU:
CuO + Al — Cu + AlLLO; paBHa
17 2)5 3) 8 4) 9

11.YcranoBuTe COOTBETCTBUE MEXTY (DOPMYJIOH BEIIECTBA M KJIACCOM HEOPTAaHUYECKUX
BELIECTB

Hpu ssnoanenuu sadanuic 10-11 k xaxcoamy riesenmy nepeoco cmarbna nodbepume
COOMBEMCMEYIOUINE LIENenm i3 emopolo cmoeadua.

DOOPMYVYIJIA BEHHIECTBA KJIACC HEOPITAHMYECKHNX BEIHIECTB
1) K;SOq A) OCHOBHBIE€ OKCHJIbI

2) H,SiO3 b) xwucnoTsl

3) NaOH B) comu

4) K,0 I ménoun

12. YcTaHOBHUTE COOTBETCTBUE MCXKAY YPAaBHCHUCM PCAKIIUN U TUIIOM XUMHYECKOU pcaknuuu



YPABHEHUME TUIT PEAKITNN

1) O, + 4NO; + 2H,0 = 4HNO;3 A) peakius pa3ioKeHUs
2) AgNO3 + HCI = AgCl + HNO; b) peakuwms coenuHeHus
3) CaCO; = CaO + CO, B) peakuus 3amernieHus
4) Fe + CuSO, = FeSO, + Cu I') peakiust oOMeHa

Januuwume cnavata nosep 3a0anuR, @ James pareepuymmii omeem K nesy. Omeem
JAnuCHEQImMe YEMAD N paIdopunee

13. CocraBbTE ypaBHEHHE PEaKIMKM TOPECHHs AFOMUHUA. Bprauciure, kakoil 00bEM KHCIOpoOaa
(H.y.) moTpedyeTcs s OTHOTO CKUTAHUS 54 T aTFOMUHUSL.
14. 3anumuTe ypaBHEHUS pPEaKIUi COTJIaCHO LETIOYKE MPEeBPAICHUA:

S > SQN(I‘:— — ]

Konrpoabnas padoraNel «IloBTropeHue u yriry0JjieHue 3HAHNH OCHOBHBIX pa3/iesioB
Kypca 8 kiacca»
Bapuanr 2

Omeemonm K sadanuam 1-9 seanemcn odna wopa, Komopas coomesemcmeayem nosepy
NPACITIBHONO OMEEMA.

1. K xuMHu4ecKkuM SIBICHUSM HE OTHOCHTCS MTPOIIECC
1) nnaBnenue mapaguaa  2) CKHCaHUE MOJIOKA
3) pxaBieHue xene3a 4) nosiBneHue HaJETa 3eEHOr0 IBETa Ha MEAHBIX U3JENHUAX

2. OTHOCUTENBHAS MOJIEKYIsIpHas Macca MoJieKynbsl HoCO3 paBHa
1) 42 2) 86 3) 88 4) 62
3. C pacTBOpPOM CEpHOM KUCIIOTHI pearupyroT 00a BellecTna:
1) Cu NaC 2) CaCO; um Cu 3) Mg u Ba(OH), 4) KOHwu Hg

4. CcTeneHb OKUCIIEHUS a30Ta paBHA + 3 B COEIMHEHUN
1) NasN  2) NHz;  3)HNO3;  4) N,O;
5. O0muM A1 2JIEMEHTOB TIaBHOM noArpymnmsl || rpynmnsl siBisiercs
1) 4nCIIO PTEKTPOHHBIX CIIOEB
2) 4KCJIO0 AJIEKTPOHOB HA BHEIIHEM YHEPTETHUYECKOM YPOBHE
3) 4KCIIO IEKTPOHOB B aTOME
4) BenmuurHA 3apsAJIOB P
6.YKaXuTe pacrpeieieHre 3JIeKTPOHOB 0 SHEPTeTHUECKUM YPOBHIM B aTOME MarHus
1) 2, 8, 2 2) 2, 2 3) 2,8 4 4) 2, 8
7. Jlakmyc okpacuTCs B KpacHBIH LIBET B pacTBOpPE BEIECTBa, (hopMyiia KOTOPOTO
1) NaCl 2) NaOH 3) KNOs; 4) H,SO,
8. JInst BOCCTaHOBJICHUS] METAIIJIOB U3 UX OKCHIOB ucnojib3ytor 1)CO, 2)CO  3)SO; 4)NO
9. Ykaxute GpopMyiry COeTMHEHHS C KOBaJICHTHOM HETIOISPHOM CBSI3bIO
1) Cl 2) H,S 3) NaF 4) CO;
10. Cymma koadduiuentoB B ypasuenuu peaknuu: K;,O + HClI — KCI + H,O  paBha
1)4 2) 7 3) 6 4) 5



Tpu ssenoanenun zadanwis 11-12, omeemanu seimemen nocredosamersnocms yughp,
OyKe, C1080, COOmMECmemeue,

11. YcranoBuTe COOTBETCTBHE MEX Ay (POPMYJIIOH BElIeCTBA M KIIACCOM HEOPraHUYECKUX

BEIICCTB
OGOPMVIJIA BEIIECTBA KIIACC HEOPTAHMYECKHUX BEIIECTB
1) CaCOs, A) HepacTBOpPHMbIC OCHOBaHHUS

2) Cu(OH), B) kwucaoTel

3) PzOs B) CcOJIn

4) HCI I') KHCIOTHBIEC OKCHIBI

12. YcTaHOBUTE COOTBETCTBHE MEKIY YPABHCHUEM PEAKIIUHM M THIIOM XUMHUYECKOM
peaKium

YPABHEHUE THUIT PEAKITNN

1) Cu(OH), = CuO + H,0 A) peakius 3aMeIIeHus
2) Mg + 2HCI = MgCl; + H; b) peakuus coenuHeHus
3) MgO + CO, = MgCO; B) peakius oomena

4) BaCl, + Na,SO, = BaSO, + 2NaCl I') peaxiusi pa3ioKeHus

Hpu esenoanennu radanuir 13-14 nodpobno sanuume X00 ux peiienun s noIyaeni
peryasmanm,

13. CocraBpTe ypaBHeHHE peakuuu TopeHus ¢ocdopa. Paccumraiite, kakoil 00BEM
Kucnopo/a (H.y.) moTpedyeTcs A moiaHoro cxuranus 62 v gocdopa.
14. 3anuuTe ypaBHEHHUS PEAKIMil COrNIaCHO LEMOYKE MTPEBPALLICHUI:

Mg — MgO — MgCl, — Mg(OH);

Kputepuu onieHuBaHUS KOHTPOJILHOM PadoThI

BepHoe BeImosiHeHHe Kaxaoro u3 3aganuii 1-10 onenuBaetcs 1 6amiom.

Bepnoe BoinonHeHHbie 3ananusa 11-12 MakcuManbHO OLIGHMBAETCs Mo 2 Oawia. 3agaHus
CUMTAIOTCA BBIOJIHEHHBIMH BEPHO, €CJIM TMpPaBUIBLHO BBIOpaHBI [Ba BapuaHTa OTBeTa. 3a
HETIOJIHBI OTBET — MPAaBWIBHO Ha3BaH OJWH W3 JIBYX OTBETOB — BBICTaBiIsgseTcs | Oar.
OcTanbHble BApUaHThl OTBETOB CUMTAIOTCS HEBEPHBIMU U olleHnBaroTcs () 0anios.

3amanue 13—14 cuuTaroTCs BBITIOJHEHHBIMA BEPHO, ©CJIHM TMPABUIBHO YCTAHOBJICHBI TPH
COOTBETCTBUS. YaCTUYHO BEPHBIM CUUTAETCS OTBET, B KOTOPOM YCTaHOBIIEHBI JIBA COOTBETCTBUS
U3 Tpex; oH oreHmBaercs | O6amioM. OcTanbHBIC BapUAHTBI CUUTAIOTCS HEBEPHBIM OTBETOM H
orieHuBaroTcs 0 6amIoB.

MaxkcumanpHblii Oann 3a BbIIOJIHEHHE paboThl coctaBiser — 20. Ha ocHoBe O6amios,
BBICTABJICHHBIX 32 BBHIMIOJIHEHUE BCEX 3aJaHMi palOThI, MOJCYMTHIBACTCS MEPBUYHBIA Oai,
KOTOPBII epeBOAUTCS B OTMETKY 10 MATHOAIUIBHOM 1IKase (Tabmauna 2).

Tabmanma 2
IlepeBos 6a,1J10B B OTMETKY 10 NSATHOAVIBHOM IIKAJIE
KosnuectBo 6a1510B Pexomenayemasi oneHka
17-20 S
12-16 4
6-11 3
Memnee 6 2

6. IIpogo1KxuUTEILHOCTH KOHTPOJIBbHOI PadoThI

IIpumepHOE BpeMst Ha BBINIOJIHEHUE 33aTaHUNA COCTaBJISET:
e 3ajaHuUs 0A30BOI0 YPOBHS CIIOKHOCTH — OT | 710 2 MUH;
e 33JaHMsI TOBBIILIEHHOT'O YPOBHS CI0XHOCTU — OT 10 10 15 MuH;
® 33J]aHKE BBICOKOTO YPOBHS CIOXKHOCTH — OT 5 10 10 MuH.

Ha BrInonHeHue Bcell KOHTPOJIbHON paboThl 0TBOAUTCS 40 MUHYT.



OTBETbI U KPUTEPUN OIEHUBAHUA
1'0J0BOU KOHTPOJIBHOU PABOTbI

Ne 3aanust 1 2 3 4 5 6 7 8 9 10 11 12
Bapuanr 1 4 2 1 2 4 3 3 2 2 4 | BOra | Oram
Bapuant 2 1 4 3 4 2 1 4 2 1 4 | BarO | rabs
MaxkcumasabHbIit 1 1 1 1 1 1 1 1 1 1 2 2
0as

3aganme 13,
B-1

CoctaBbTe ypaBHEHHE pEaKIUU TOPEHHs aJIOMHHHUA. Bpraucnute, Kakoil 00bEM Kuciopona

(H.y.) moTpedyeTcs ISl OJHOTO CKUTAHKUS 54 T aJlOMHHHS.

1 3anucaHo ypaBHEHUE PEAKIIUU 1
48(7]7]44.8
4Al +32Nat= 224
2 Haiinens! oTHOCUTENbHBIE MOJIEKYIISIPHBIE MACChI 1
Mr (4Al)=27 x 4 =108
Vm (.)=2x22,4=672
3 Haiinena macca aJiroMuHUS 1
V()= ..=33,61
B-2
CocraBbTe ypaBHEHHE peakiuu ropenus pocdopa. Paccunraiite, kakoii 006EM Kuciopozaa (H.y.)
notpedyeTcs s MOJIHOro cxxuranus 62 r gocdopa.
1 3anucaHo ypaBHEHHE peakluu 1
4P + .=
2 HaiiieHb! OTHOCHTEIBHBIE MOJIEKYIISIPHBIE MACChI 1
Mr (4P )=31x4=124
Vm (.)=5x224=112
3 Haiinena mMacca amroMUHUS 1
M(2Na")= _=56n
3ananne 14
B-1
3anuinuTe ypaBHEHHsI peakliii COTJIACHO IETI0YKE MPEBPaIleHUH:
S — S?l\r(li— R
1 [s+ 2Na® — s2Na* 1
2 |[s2Nat+ H20 _, _ 1
3 | H2503+ 2NaOH — Na2503+ H50
B-2
3anuinuTe YpaBHEHUS PEaKIUid COTIaCHO LEMOYKE MPEBPAIICHUN:
Mg —» MgO — MqgCl, —» Mg(OH),
1 Mg+ 2Na™ - Mgo 1
2 | MgO + 2HCI — MgCl,+ H20 1
3 MgCl, + 2NaOH— Mg(OH), + 2NaCl

KonTtpoabHas padora Ne2 qiis1 9 kiacca 1o reme «J1eKTPOJUTHYECKAS MU CCOLMALIUSA.
XHMHYeCKHe PeaKIii B PACTBOPax»




Bapuanr 1.

Yacrtp 1.

1. Ilpornecc pacmana IEKTPOIMTA HA HOHBI IPH PACTBOPCHHUH B BOJIC MITU PACIUIABICHUU — 3TO
a) TuapaTamus 0) nuccoruanus B) accoruarus B) THIPOJIA3

2.K s1exTponuTaM OTHOCUTCS KaX10€ U3 IBYX BEIIECTB

a) KpaxmaJl, COJITHasl KHCI0Ta 0) ruapoxcun meau(ll), rumpoxcun kamus

B) cyibdaT HATPHUs, CEepHAsI KUCIOTA r) KapOoHaT KaJbLUs U YKCYCHAsl KHCIIOTa

3. K criibHBEIM QJICKTPOJIHUTaM OTHOCHUTCA Ka)XI0€ U3 JIBYX BCIICCTB
a) KOH u BaCl, 6) H, Si 03 u Nay S 03 B) Na, C 03 u Hzo F) HC1n AgCl
4. HanboJbIiee 9iCiio XJIOPHI — HOHOB 00pa3yeTcs MPH JUCCOIHAMK 1 MOJIb

a) BaCl; 6) HC10s B) AICl3 r)AgCl1

5. CreneHp aucconuanuy He 3aBHCHT OT

a) ooObeMa pactBopa  0) pacTBOPUTEINS B) KOHIICHTPAILIUU T') IPUPOJIBI FJCKTPOITHUTA
6.KHCIOTH U3MEHSIFOT OKPACKY JIAKMYCa B KPACHBIN I[BET TaK KaK

a) OHU PacCTBOPUMBI 0) KuCIbIe Ha BKYC

B) TIPH IMCCOIMALINHN 06pa3ytoT HoHsl H' T) Ipyroi BapuaHT OTBETa
7. Kakoe BemiectBo B peaknuun - Ba(OH),; + C O, =BaCO; + H,0 pacnagaercs Ha MOHBI

a) Ba(OH); 6) CO, B) BaCOs; r) H,O

8.I1pu ciiuBaHMM KapOoOHATa KAIUs ¥ COJITHOW KUCIIOTHI pEarupyroT HOHBI

a)K'n CI’ 6)K'u H B) H" u COs* r) COs¥u CI
9. 'maponu3y He MoABEpPTaeTCs COlb

a) Nap, COs 06) FeCl; B) Na; S O3 r) BaS Oy

10.ITo kaTHOHY MPOTEKAET T'HIPOIIH3 COITU

a) Na, Si 03 6) L|2 S O4 B) AI(NO3 )3 F) K; C 03

11. Kucnas peaxius cpeibl B paCTBOPE COIH

a) Nay C Os 6) FeCl; B) Na; S O3 r) Na; SOy

12. YpaBHEHHIO peaKiiu Zn (OH); +H,SO4 = ZnSO4 +2H,0
COOTBETCTBYET COKpAIIEHHOE HOHHOE YpaBHEHHUE

a) H" + OH = H,0 6) Zn** + SO~ = ZnS O,
B) Zn (OH), + 2H* = ZnS O4+ 2H,0 T) Zn2++ H, SO, = ZnS 0O, +H50
Yactn 2.

1.CocraBbTe ypaBHEHHS (B MOJIEKYISIPHOM U HOHHOM BH/JI€) BO3MOXKHBIX PEAKIIM COJISTHOM
KHUCJIOTBI CO CJIETYIONMMU BEIIECTBAMH: CEPEOPOM, OKCHIOM KaJlvs, THAPOKCUIOM KaJbIIUs,
HUTPATOM HATPHUsI, MATHUEM.

2.HanummwuTte ypaBHEHHUS PEAKIIHi, IPHU TOMOIIX KOTOPHIX MOKHO OCYIIECTBUTD CIIEAYIONINE
MPEeBpaIeHUs: KATbIIMH—OKCU KaTbIIHs—TUAPOKCU Kanbliust —  docdat kanpiums. Jmns
OKHCITUTEIHbHO-BOCCTAHOBUTEILHON PEAKIIMN COCTABHTE MJIEKTPOHHBIN OallaHC. Y KaKUTE
OKHCJIMTEND, BOCCTAHOBUTEND, IIPOLIECCHI OKUCIICHHUS U BOCCTAHOBJICHUS.

OTBeThl U KPUTEPUH OLlCHUBAHUS:

Bpems BeimonaHenust padotel 40 MUHYT.

10, 2B, 3a, 48, Sa, 6B, 7a, 88, 9r, 10B, 110, 12B - 1 Oamn
1.HCL + K20 = H20 + Kcl

HCI + Ca(OH)2 = CaCl2 + H20

HCI + Mg = MgCI2 +H2 - 6 6aioB

2.2Ca+ 02 =2Ca0

CaO + H20 = Ca(0OH)2

3Ca(OH)2 + 2Na3P04 = 6NaOH + Ca3(P0O4)2 — 6 6amioB
22-24 GamnoB — 5

15-21 6ann- 4

8-14 6annos - 3



Kontpoasnas padora Ned nuisa 9 kinacca no teme «BakHeiinume MeTaJibl U HX
coeUHEeHHUsD)

Hpu BbINOIHEHUY 3a0aHUll MO Yyacmu 6 OlaHKe Omeemoes noo HOMEPOM 6blNOJIHAEMO20 6AMU
3A0aHUsL NOCMABbME 3HAK «X» 8 KJ1enovKy, Homep Komopoﬁ coomeemcmeyem Homepy
6bl6paHHOZO eamu omeemd.

Al

A2

A3

A4

AS

A6

OnekTpoHHas (opMylia aTOMa MarHus:
1)15%252 2) 15°25% 2p°3s? 3) 15°2s% 2p°3s* 4) 15725
2p°3s%3p?

B xakoM psity XUMHUYECKHE 3JIEMEHTHI PACIIOIOKEHBI B TIOPSAJIKE YCUIICHUSI METaNIMUECKUX
CBOMCTB?

1) Na, Mg, Al 2) Al, Mg, Na 3) Ca, Mg, Be 4) Mg, Be, Ca

Mertami, 061aaar0Iuil caMoi BEICOKOW 3JIEKTPOIMPOBOJHOCTBIO, - 3TO
1) xene3o 2) menp 3) cepebpo 4) amoMUHUI

HauOonee sHepruyHO B3auMOJIEHCTBYET € BOJOM:
1) xanmit 2) natpuit 3) xKanbIuii 4) maruuit

T'UApOKCH T IIMHKA B3AaMMOJICHCTBYET ¢ KXKIBIM U3 JIBYX BEIICCTB:
1) HCl u CO;, 2) NaOH u H,SOq 3) SiO,u KOH 4) NaNO;3 u
H,SO,

Mertoas! iepepaboTKu Py, OCHOBAaHHBIE Ha BOCCTAHOBJICHUU METAJIIOB U3 OKCHIOB IPHU
BBICOKHX TeMIIepaTypax, Ha3bIBAIOTCA: 1) TUAPOMETAITYPTUS  2) TUPOMETAILIYPTUs

3) DIEKTpOMETAILTYpPIHst 4) ranbBaHOCTETHS

Yacto B.

B 3a0anuu Bl na ycmarnoenenue coomsememaeus 3anuwume 6 madoauyy yugpvl 6b10paHHbIX
6amu 0Omeemos, a 3amem NOIYYUBULYIOCS NOCIe008AMENbHOCb YUPp nepeHecume 6 OJ1aHK
omeemos 6e3 npovenos u Opy2ux CUMB0.J108.

B1

VYcTaHOBUTE COOTBETCTBUE MEXKAY BEIIECTBAMU, BCTYNAIOIMIMMH B PEAKLUIO U POAYKTaAMHU
UX B3aNMOJICHCTBHSA
PEATUPYIOIIMWE BEILIECTBA I[MPOAYKThI PEAKIINA
A b B r

A) CaO + COy—= 1) Ca(OH),
b) Ca(OH),+ SO,— 2) CaCOs+ H,0O
B) Ca+ Hy0 — 3) CaSO4+ H,O
I Ca (HCO3)2 + Ca(OH)2—> 4) Ca(OH)Z +H;

5) CaSO; + H,0

6) CaCOs

Yacts C.

C1. Hanumure ypaBHEHUS peakiMii, C TOMOIIBIO KOTOPHIX MOXKHO OCYILIECTBUTH CIIEAYIOLINE
[IPEBPALLCHHUS:

Fe—FeCl;—Fe(OH)3;—+Fe,O3—Fe—FeCl.,.




[Tepexon 4 paccmotpute B cBete OBP, ypaBHsiiTe METOIOM JIEKTPOHHOTO OasiaHca.

C2. Ilpu B3aumoseiicTBuM 12 r TEXHUYECKOTO MarHus, cojaepxkamiero 5% npumecei, ¢
U30BITKOM COJISTHOW KUCIIOTHI, BbIIeuiaock 10 1 Bogoposa (H.y.). Beraucnure 00beMHYO TOITHO
BBIXO/Ia MTPOJIYKTa PEAKIIUU.

OTBeTbhI M pelIeHus
Yacte A -1 0aaa
Yacte B — 2 0asi1a

Al A2 A3 A4 AS A6 B1

2 2 3 1 2 2 6542

Yacte C-3 0asi1a

C1. DneMeHTHI OTBETA:

1) 2Fe +3Cl,=2FeCl;

2) Fe** + 30H" = Fe(OH);

3) 2Fe(OH)3 = Fe,03 + 3H,0

4) Fe,O3; + 3CO = 2Fe + 3CO»,
5) Fe? + 2H" = Fe?* + H,°

C2. DneMeHTH OTBETA:

1) Mg +2HCI = MgC|2 + H,

2) m(Mg)=12r * 0,95=114r

3) v(Hy) =v(Mg) = 11,4 /24 = 0,475m011

4) V(H2)= 0,475 monp*22,4 n/mons = 10,641
5) Pupxona = 1011/10,6411 = 0,94 wu 94%

OreHuBaHue :
13-14 6annos -7’5”
8-12 6ayios - “4”
6-9 6amtoB -’37

Bpewms Bemmonnenust 40 MUHYT.

KonTpoJsbHasi paGoTa nmo Heopranmyeckoi XuMmnu, TeMa «BakHelilme HeMeTaNIbl U UX
coeqMHEHHU», 9 Kiaace
1 papuanT
NHcTpyKuua 1A y4auuxcst
Tect cocrout u3 yacteit A, B u C. Ha ero Beinonaenue orBoautcst 40 MUHyT. 3aganus
PEKOMEHIyeTCsl BBIMOJHATH 110 NOpsAKYy. Ecinu 3aaHue He yaeTcst BHITOJIHUTD Cpasy,
nepenauTe K cnenyrouemy. Eciu ocranercss Bpemsi, BEpHUTECH K POMYIIEHHBIM 3aJJaHHSIM.
Yacts A

K kaxxnmomy 3agaHuio 4acTé A JTaHbl HECKOJIBKO OTBETOB, U3 KOTOPBIX TOJIBKO OJMH
npaBUIbHBIN. BeiOepure BepHbIi, Mo Bamemy MHEHHIO, OTBET.
Al. B xakoMm psiy mpencTaBieHbl IPOCThIE BEIleCTBa-HEMETAILIBI:

1) x1op, HUKENH, cepedpo 3) xemne3o, pochop, pTyTh

2) anmas, cepa, KaJabIui 4) KucCiI0poI, 030H, a30T
A2. XuMHUYECKOMY 3JIeMEHTY 3-T0 nepuoja V rpynnsl HepuoINIecKOi CHCTEMBI
JA.N.MenneneeBa COOTBETCTBYET CXEMa PACIPEACICHUS JJIEKTPOHOB IO CIOSIM:

1285 2)23 3) 2,8,3 4) 2,5
A3. VY s1eMeHTOB MOATPYIIIIbI YIIIEpoa ¢ YBEIUUYEHUEM aTOMHOTO HOMEpPA YMEHbILIAETCS:

1) aToMHBIii paguyc 3) 4KcI0 BaJCHTHBIX SJIEKTPOHOB B aTOMax

2) 3apsin spa aToMa 4) 5IeKTPOOTPUIIATETLHOCTh



A4. Hanbonee npovyHasi XUMUYECKas CBSA3b B MOJICKYJIe

1)F2 2)CI2 3) 02 4) N2
AS. B3aumoselicTBue aMMHaKa ¢ XJ0pOBOJOPOJIOM OTHOCUTCS K PEAKIUAM:

1) paznoxxeHus 2) coeuHeHUs 3) 3amenieHus 4) obmeHa
A6. CokpaiieHHOe HMOHHOE ypaBHeHue peakiuu Ag+ + Cl- [0 AgCl
COOTBETCTBYET B3aUMOJICHCTBUIO MEX/Y PACTBOPAMHM:

1) kapOonara cepedpa U CONSTHON KUCIOTHI

2) Hutpara cepedpa U CepHON KUCIIOTbHI

3) HuTpaTa cepedpa M COISTHON KUCIOTHI

4) cynbara cepedpa U a30THON KUCIOTHI
A7. T'opsmias cBe4a racHET B 3aKpBITOH MPOOKOH OaHKe, TIOTOMY YTO:

1) He xBaTaeT KUCI0poaa 3) noBelIIaeTCS COAEPKAHNE a30Ta

2) NOBBILIAETCS TEMIIEPATypa 4) oOpasyeTcst BOASHOM map, racsAuifi miams

AS. C noMoI1IbI0 pacTBOpa CEPHOM KMCIOTHI MOKHO OCYILIECTBUTH IPEBPAILICHHSL:

1) meap [ cynabdar memu (11) 3) xapOonar Hatpus [] okcun yraepoza (V)

2) yraepon [okcun yriepona (IV)  4) xmopun cepedpa [ XJI0pOBOIOPO

Yacts B.

B1. Hemerasumnueckue cBoiictBa B psay semento Si [1 P [1 S [J Cl ciesa Hampago:

1) He u3meHsoTCA 3) ocnabeBaroT

2) yCWIINBAIOTCS 4) N3MEHSIOTCS NEPUOINIECKU
OTtBeToM K 3aanuio B2 siBisieTcst MOCie0BaTeNbHOCTh OYKB. 3alHUIInTe BEIOpaHHBIE OYKBHI B
aJ1(haBUTHOM TOPSIZIKE.
B2. Cmemienne paBHoBecust cuctemMbl N2 + 3H2 <=>2 NH3 + Q B cTopoHy npoaykTa
peaKIMy IPOU30UIET B Cilydae:

A) yBenM4eHHs KOHLEHTPALUK aMMHUaKa

b) ucnonp3oBanus karanuzaropa

B) ymenbIieHus naBieHus

') ymeHbIIeHHs KOHIIEHTpallui aMMHaKa
B3. Kakoii 00beM (H.y.) XJIOpOBOIOPO/Ia MOKHO MOITYYUTh U3 2 MOJIb XJIopa?

Yacts C.
C1. Haiitu Maccy cepHO# KUCI0ThI, HeoOxoaumon i HerTpanuzanuu 200 r 20%-Horo
pacTBOpa r’UAPOKCHIa HATPHSL.
KonTpoJsbHasi paGoTa no Heopranmyeckoi XuMmnu, TeMa «BakHelilme HeMeTaNIbl U UX
coeqMHEHHU», 9 Kiaace
2 BapuaHT
HNucTpykuus 1is yyammxest
Tect cocrout u3 yacteit A, B u C. Ha ero Beimonaenue orsoautcst 40 MUHyT. 3aganus
pPEKOMEH/1yeTCsl BBINOJIHATH 110 MOopaaKy. Eciu 3a1anue He yaaercs: BBIIOIHUTD Cpasy,
nepenauTe K cnenyrouemy.Ecinu octanercs BpeMsi, BEpHUTECH K MTPOIMYILIEHHBIM 3a/1aHUSIM.
YacTs A.

K kaxxnmomy 3agaHuio 4acTi A J1TaHbl HECKOJIBKO OTBETOB, U3 KOTOPBIX TOJIBKO OJMH
npaBUIbHBIN. BeiOepure BepHbIi, 1o Bamemy MHeHHIO, OTBET.
Al. O kucnopoe Kak 0 IpOCTOM BELIECTBE TOBOPUTCS B PEIOKEHHUH:

1) pacTeHus1, >KUBOTHBIE U YEJIOBEK JABIIAT KUCIOPOJIOM

2) KHCIIOPOJI BXOJIUT B COCTaB BOJIbI

3) OKCHIBI COCTOAT U3 JIBYX DJIEMEHTOB, OJIUH M3 KOTOPBIX - KUCIOPO/

4) KHUCITOPO/I BXOJIUT B COCTaB XUMUYECKUX COETMHEHUH, U3 KOTOPBIX MOCTPOEHA JKHUBAs

KJIeTKa
A2. B atome docdopa 06111ee YuCcIo IMEKTPOHOB U YUCIIO AJIEKTPOHHBIX CIIOEB COOTBETCTBEHHO
paBubl:  1)31u4d  2)15ud 3)15u3 4)31us



A3. CyMMa IpOTOHOB U HEUTPOHOB B aTOME YIJIEPO/ia PABHBIL:

1) 14 2) 12 3) 15 4) 13
A4. KoBaneHTHas MOJIsIpHAsE XUMUYECKasl CBS3b XapaKTepHa ISl
1) KCI 2) HBr 3) P4 4) CaCl2

AS. Peakrus, ypaBaenue kotopoir 3N2 + H2 <=> 2NH3 + Q , oTHOCST K peakiusm:
1) 0OpaTUMBIM, IK30TEPMUYECKUM 3) 0OpaTUMBIM, SHAOTEPMUUYECKHM
2) HeOOpaTUMBIM, IK30TEPMHUECKUM  4) HEOOPATUMBIM, SHJOTEPMUYECKUM
A6. [1nst Toro, uToOBI TOKa3aTh, YTO B MPOOUPKE HAXOAUTCS PACTBOP YTOJIBHON KHUCIOTHI,

HE00XOMMO UCHOJIB30BaTh: 1) CONIHYIO KHCIIOTY 3) TJIEIOLLYIO JIYUUHKY
2) pacTBOp aMMHUaka 4) pacTBOp rUAPOKCHIA HATPUS
A7. Ilpu3HaKoM peakuu MEXAY COJISHOM KMCIOTON U LIMHKOM SIBJISI€TCS:
1) mosiBieHue 3anaxa 3) BBIICIICHHE Ta3a

2) obpa3zoBanue ocagka  4) U3MEHEHHE IBETa pacTBOpa
A8. CokparnieHHOMY HOHHOMY ypaBHeHuto Ba2+ + SO42- [1 BaSO4 cooTBeTcTBYyeT
BsanmopneiictBue mexay: 1) docdarom Gapust u pacTBOPOM CEPHOM KUCIOTHI
2) pactBopamu cynbdara HATpUs U HUTpaTa Oapus
3) pacTBOpaMu THAPOKCHUIA Oapys U CEPHOM KUCIIOTHI
4) kapboHaToM Oapusi U paCTBOPOM CEPHOM KHUCIOTHI
Yacts B.
B1. C ymenblieHreM nopsiikoBoro Homepa B A(IJIaBHBIX )IOATPYIIAX MEPHOJUIECKON CHCTEMBbI
JI.1.MenpeneeBa HeMETANIMYECKUE CBOMCTBA XUMHUYECKHX JIEMEHTOB :
1) He u3MeHsI0TCS 3) U3MEHAIOTCS IEPUOUIECKH
2) ycUIuBaroTCA 4) ocnabeBaroT
OTtBeroM Kk 3aanui0 B2 sBnsieTcs mocienoBaTebHOCTh OYKB. 3alUIINTE BHIOpAaHHBIE OYKBBI B
an(aBUTHOM MOPSAJKE.
B2. Kakue u3 nepeyucieHHbIX YCIOBHI HE MOBIHUSIOT HA CMEIICHUE PABHOBECHS B CUCTEME

H2 + Cl2<=>2HCI-Q : A) noHwxkeHHEe TeMIepaTypbl
b) moBeIIeHne TemMneparypsl
B) BBenenue katanuzaropa
I') monmxenue konueHrpanuu HCI
J1) moHM>XeHue AaBlIeHuUs
B3. Kakoii 00bem raza ( H.y.) BbIAETUTCS NpU oJdHOM cropanuu 600 T yris?
Yacts C.
C1. IIpu o6padoTtke 300 T 1peBeCHOM 30716l U3OBITKOM COJISTHOM KUCIOTHI, MOTyuniu 44,8m(H.y.)
yraekucioro rasa. Kakosa maccoBas foms (%) kapOboHaTa Kanus B UCXOTHOM 00pa3iie 301617
WNHCcTpyKIus 110 BBITIOIHEHUIO pa0OThI
Ha BhInonHeHne KOHTPOIBHON pabOTHI MO XUMUU TI0 TeMe « HemeTanas» orBoautcs 40 MUHYT.
Pa6ota coctout u3 Tpex uacteit (A, B u C) u Bxirouaer 12 3amanuid.
Yacte A conepxut 8 3amanuii (Al —AS8). K kaxxqoMy 3a1aHuio 1aHel 4 BapuaHTa OTBETa, U3
KOTOPBIX TOJBKO OJIMH MPABWIbHBIH.
Yacte B conepxur 3 3ananus ( Bl — B3). K onnomy u3 Hux (B1) nans 4 BapuanTa oTBera,
13 KOTOPBIX TOJIBKO OAWH IpaBWibHbIN. Ha 3amanue B2 Hy»)HO 3anucaTh OTBET B BUJIE
MocIie0BaTeIbHOCTH OYKB, a Ha 3aj1anue B3 — B Buje uncna.
Yacts C comepkuT 0JTHO HanboJiee CI0KHOE 3a7aHue, Ha KOTOPOE CIIEAYeT JaTh MOJHBIN
(pa3BepHYTHIl) OTBET.
OpHEeHTUPOBOYHOE BpEMS Ha BBIINOJHEHHUE 33JIaHUI YacTU A cOCTaBiIseT | SMUHYT, 4acTh
B — 15 munyrt, yactu C -10 MunyT.
BrlmotHeHME pa3IMUHBIX 110 CIIOXKHOCTH 3aJjaHui omleHuBaeTcs 1, 2 win 3 6anmamu. bamisl,
MOJIyYEHHBIE 3a BCE BBIMIOJIHEHHbBIE 33/IaHUsI, CYMMUPYIOTCSI.
Pexomenaamiu mo orieHUBaHMIO 33JaHUN U PAOOTHI B IIEJIOM.



Bepnoe BrinonHeHne kaxaoro 3aganus yactd Al —A8 u 3aganus B1, T.e. 3aganuii ¢ BeiOopoM
OTBETa, OLICHUBAETCS OJTHUM OaIJIOM.

MakcumanbHasi OlIeHKa 3a BEpHOE BbINOJIHeHHE 3adanuii (B2) ¢ kpaTkum oTBeTOM — JBa
Oana. 3aiaHue ¢ KpaTKMM OTBETOM Ha COOTBETCTBHUE MJIM HA MHOXKECTBEHHBIN BBIOOpP CUMTAETCS
BBITIOJTHEHHBIM BEPHO, €CITU U3 TISATH MPEAJIaraéMbIX OTBETOB YUAIIHIICs BBIOMpPAET JIBa
MpaBWIbHBIX. B Apyrux cioyyasx : BIOpaH OJIMH MPaBUIIbHBIN; BBHIOpaHO OoJiee IBYX OTBETOB,
Cpeu KOTOPBIX OJIMH MPaBUWIBHBIN; CPEIU IBYX BHIOPAHHBIX OTBETOB OJIMH HEMPABHIILHBIM,
BBITNIOJTHEHHE 3a/1aHuUs OLICHUBAETCSl OJTHUM OayuioM. Eciu cpeau BHIOpaHHBIX OTBETOB HET HU
OJIHOTO TPAaBUIILHOTO, 33JJAHUE CUUTACTCS HEBBITIOJHEHHBIM. YUaruiics moxy4aer 0 6amios.

3ananue (B3) c kpaTtkum oTBeTOM B (pOopMe pacueTHOH 3a1aun
CUHMTACTCS BHIMIOJTHCHHBIM BEPHO, €CJIM B OTBETE YYAIllerocs yKa3aHa MpaBHIIbHAs
MOCJIEIOBATEILHOCTH ITUGP (YUCTIO0).
3amanue ¢ pa3BepHYTHIM OTBETOM IMPEAYCMATPUBACT IPOBEPKY YCBOCHHSI TPEX AIEMEHTOB
conepkanus. Hannume B 0TBETE KaXA0r0 U3 ATUX AJIEMEHTOB OLIEHUBAETCS OJHUM 0aiioM
(3-0 6amnoB).
Onenka paboThI MO NATHOATUIBHOM IIKaJe ONpeIesieTCsl HA OCHOBE CyMMAapHOTO YHUCIIa
0aJuIoB, MMOJTYYSHHBIX 32 BBIITOJHEHHUE 3aJaHUN:
«5» - 13-15 6amnos
«» - 10-12 6amnos
«3» - 7-9 6amnos
«» - 1-6 6amos
OTBeTHI U peleHus
Al A2 A3 A4 A5 A6 A7 A8 Bl B2 B3 C1

4 1 4 4 2 3 1 3 2 BI'  89,6n 49r

1 3 2 2 1 1 3 2 2 B 1120n 92%
1 Bapuant (C1)
1) CocraBneno ypaBuenue peakunun H2S04 + 2NaOH = Na2SO4 + 2H20
2) Paccunrana macca ruApOKCUIa HaTPHs

m(NaOH)=200%*20/100=40(r)
3) Haiinena macca cepuoii kucmorsl Mm(H2S04)=98*40/80=49(r)
2 Bapuant (C1)
1) CocraBneno ypaBuenue peakuuun K2CO3 + 2HCI= 2KCl + CO2 + H20
2) Paccunrana macca kapOoHaTa Kanus

m(K2CO3)=138%44,8/22,4=276(r)

3) Omnpenenena MaccoBasi 107151 KapOOHaTa Kayusi B 00pasiie 30716l
w(K2C03)=276*100/300=92(%)

NP

YYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
HPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

» Xumus, 8 knacc/ Kysnenosa H.E., Turosa 1.M., I'apa H.H., AkiinonepHoe o01iecTBoO
«3marenscTBO «IIpocBemenune»

» Xumus, 9 knacc/ ,Kysnernosa H.E., TutoBa U.M., I'apa H.H. AkmrionepHoe o0111ecTBo
«3marenscTBO «lIpocBemenune»

METOAUYECKHUE MATEPHUAJIBI JJI5S1 YYUTEJISL

1. Xumust. 8-9 xiaccel. Pabouast mporpamma https://rosuchebnik.ru/material/khimiya-8-9-
klassy-rabochaya-programma0611/

2. Pabouas nporpamma no xumuu 9 knacce Jlunust YMK TIMabpuensna @I'OC


https://rosuchebnik.ru/material/khimiya-8-9-klassy-rabochaya-programma0611/
https://rosuchebnik.ru/material/khimiya-8-9-klassy-rabochaya-programma0611/

https://rosuchebnik.ru/material/himiya-7-9-klassy-metodicheskie-rekomendacii-i-rabochaya-
programma/

3. OcHoBanus. TexHoNOrnuecKas Kapra ypoka XuMuu
https://rosuchebnik.ru/material/osnovaniya-tekhnologicheskaya-karta-uroka-khimii/

4. PactBopeHue. PacTBOpUMOCTD BEILIECTB B BOJIE
https://rosuchebnik.ru/material/rastvorenie-rastvorimost-veshchestv-v-vode/

5. Xumus. 8 knacc. TeXHOIOrMYeCcKUe KapThl

. https://rosuchebnik.ru/material/khimiya-8-klass-tekhnologicheskie-karty/

HAP®POBBIE OBPASOBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
https://resh.edu.ru/subject/29/

https://chem-ege.sdamgia.ru

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


https://rosuchebnik.ru/material/himiya-7-9-klassy-metodicheskie-rekomendacii-i-rabochaya-programma/
https://rosuchebnik.ru/material/himiya-7-9-klassy-metodicheskie-rekomendacii-i-rabochaya-programma/
https://rosuchebnik.ru/material/osnovaniya-tekhnologicheskaya-karta-uroka-khimii/
https://rosuchebnik.ru/material/rastvorenie-rastvorimost-veshchestv-v-vode/
https://rosuchebnik.ru/material/khimiya-8-klass-tekhnologicheskie-karty/
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