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HOACHUTEJIBbHAA 3AIIUCKA

[Iporpamma 1o XuMHM Ha YpOBHE OCHOBHOTI'O 001Iero 00pa3oBaHMs COCTABICHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeNbHOW MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenactaBieHHbIX B @I'OC OO0, a Takke Ha OCHOBe (QenepaabHOI
paboueil mporpaMMbl BOCIIUTAHUSA U C YU4ETOM KOHIENLUHU HPENnoJiaBaHus y4eOHOro npeaMeTa
«Xumus» B 00pazoBaTenbHbIX opranu3zanusax Poccuiickoit deneparyu.

[IporpamMMa mo xumMuu Aa€T OpeACTaBIEHHWE O LENsIX, OOIed crpareruu oOydeHus,
BOCIIUTAHUA M PA3BUTHUA OOYYAIOIIMXCSA CpPEACTBAMHU Y4YyeOHOro IpeaMeTa, yCTaHaBJIMBAET
00s13aTeNIbHOE TPEAMETHOE COJIepKaHKe, MpeIycMaTpUBaeT paclpe/ielieHHe ero mo Kjiaccam u
CTPYKTYPHUPOBAHHE I10 PA3AeiIaM U TeMaM IIPOrPAMMBI 10 XUMHUH, OIPEIEISIET KOJINYECTBEHHBIC
U Ka4€CTBEHHBIE XapaKTEPUCTUKH COAEPKAHUS, PEKOMEHIYEMYIO ITOCJIEJOBATEIbHOCTD U3yUEHUS
XUMHH C YYETOM MEKIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOro mpoliecca,
BO3PACTHBIX OCOOEHHOCTEH 00yUaIOIMXCsl, ONPEeIIieT BO3SMOXKHOCTH NpeIMeTa IS peaiu3aluu
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHMS OCHOBHOHM 00pa3oBaTeNbHON MpOrpamMMbl Ha YpPOBHE
OCHOBHOT0 0oO011ero o0pa3oBaHus, a Takke TpeOOBaHMH K pe3yiapTaTaM OOydeHHUs XUMHUH Ha
YPOBHE IieJiel U3y4eHUsl IPEIMETa U OCHOBHBIX BHJIOB Y4€OHO-IIO3HABATEIbHOM JESATEIbHOCTH
00y4aroIIerocs Mo OCBOCHHUIO YIeOHOTO COICPKAHMS.

3HaHHE XUMUU CIIY>)KUT OCHOBOH 111 (POPMHUPOBAHUS MUPOBO33pEHHUS 00Yy4arOIIErocs, ero
MIPECTABICHUH O MaTepUAIbHOM €MHCTBE MUPA, BAXKHYIO POJIb UTPaOT (hOpMUpyeMbIe XUMHUEH
MIPEICTABICHUS O B3aMMOIIPEBPAILCHUSIX SHEPTUU U 00 HBOJIIOLIMU BEIIECTB B MIPUPOJIE, O MYTAX
pemieHust TI00albHBIX MpoOJEeM YCTOHYMBOIO pa3BUTUS 4YEJIOBEYECTBA — CBHIPHEBOM,
9HEPreTUYECKOH, MUIIEBOM U IKOJIOTHUECKON 0€30MacHOCTH, MPOOIIEM 3paBOOXPAHECHUS.

N3ydenue xumuu:

CHOCOOCTBYET peanu3alui BO3MOKHOCTEH U1 caMOpa3BUTHS U (POPMHUPOBAHUS KYJIbTYPbI
JUYHOCTH, €€ 001el 1 (PyHKIIMOHAIBHON ITPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOpPMHpOBaHHE MBIIUIEHHUS] U TBOPUECKUX CIOCOOHOCTEN oOyuaromuxcs,
HaBBIKOB  MX  CAMOCTOSITENIbHOM  y4eOHONH  JeATeNbHOCTH, OKCHEPUMEHTAJIbHBIX U
UCCIIEZIOBATENIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B TIIOBCEIHEBHOMW JKM3HH, TaK U B
po¢eCCUOHAIBHON AEATENbHOCTH;

3HaKOMHUT CO CHeUu(pUKON HAyYHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI 1LIE€JIOCTHOIO
B3IJIAJIa HA €AMHCTBO MPHUPO/IBI U YEJIOBEKA, SBISIETCS OTBETCTBEHHBIM dTarioM B ()OPMHUPOBAHUU
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH 00Y4atoLUXCs;

CHocOOCTBYET ()OPMUPOBAHHMIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HaHMSAM, K TPUPOJE, K YEJIOBEKYy, BHOCHUT CBOM BKJIaJ] B HKOJIOTMYECKOE 0Opa3oBaHUE
o0ydJaronmxcs.

JlaHHbple HampaBieHHS B OOYYEHHH XMMHMU 00ECHEeuMBaIOTCS cHeuu(UKoil comeprkaHust
y4eOHOro IpeiMeTa, KOTOPbIH ABIISETCS NeIarorn4ecky aJanTHPOBAaHHBIM OTpa)keHHEeM 0a30BOM
HayKU XMMUU Ha ONPEEIEHHOM JTalle €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOIIETO OOpa3oBaHHS OPHUEHTHPOBAH HAa OCBOCHHE
00y4aroIMMUCS CUCTEMBI NIEPBOHAYAIBHBIX MOHATHH XMMHUHU, OCHOB HEOPraHUYECKON XUMHUH U
HEKOTOPBIX OTAEJIbHBIX 3HAUYUMBIX OHATUN OPraHUYECKON XUMUH.

CrpykTypa comepkaHUsl MIPOrpaMMbl 10 XUMHH C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ msydeHuro. CopepkaHue CKIAIbIBACTCA U3 CHUCTEMBI MOHATUH O XMMHYECKOM
JJIEMEHTE W BEIIECTBE M CHUCTEMbI MOHATHH O XUMHUYeckod peakuuu. OOe 3TH CHUCTEMBI



CTPYKTYPHO OpPraHM30BaHbl O NPUHIUIY IOCJIEJOBATEIbHOIO pPa3BUTHsA 3HAHMN Ha OCHOBE
TEOPETUUECKUX MPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YUE€HHSI KAK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona /J[. 1. MeHeneeBa Kak OCHOBHOT'O 3aKOHA XUMMH;

— Y4EHHsI O CTPOEHHH aToMa U XMMHUYECKOH CBSI3H;

— MpeJCTaBICHUN 00 AIIEKTPOIUTHUECKON TUCCOIHAIINH BEIIECTB B pAaCTBOPaX.

TeopeTnueckue 3HaHUS pacCMaTPUBAIOTCS Ha OCHOBE SMIIMPUYECKH IOJYyYEHHBIX U
OCMBICJIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEIBHO OT OJHOTO YPOBHSI K APYTOMY, BBIITOJIHSS
(GyHKIIMHM OOBSICHEHHSI ¥ IPOTHO3UPOBAHUS CBOIMCTB, CTPOCHHUS U BOZMOKHOCTEH MPAaKTUYECKOTO
MIPUMEHEHHUS U MTOJIyYEHUS N3Y4aeMbIX BEILIECTB.

OcBoeHHE MNPOrpaMMbl IO XUMHH CIIOCOOCTBYET (OPMUPOBAHUIO MPEICTABICHUS O
XUMUYECKOM COCTaBIAIOIIECH HAYyYHOM KapTUHBI MHUPA B JIOTHKE €€ CUCTEMHOH IIPUPOJBI,
LIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAaHHUIO U METOAAM MO3HAaHUA B Hayke. M3ydueHue XxumMuun
MIPOUCXOUT C MPUBJICYCHUEM 3HAHUM U3 paHee H3yYeHHBIX yUEOHBIX MpeaAMeTOB: «OKpYyKatomuit
Mup», «buomnorus. 57 kiacce» u «dusnka. 7 Kiace».

[Ipu u3yyeHn XuMUM NPOUCXOAUT (HOPMHUPOBAHUE 3HAHUI OCHOB XMMHUUECKON HAyKHU KaK
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON AESATEIIbHOCTH YeJIOBeKa U KaK OJHOTO
13 KOMIIOHEHTOB MHUPOBOW KyJbTYpbI. 3ajJadya y4eOHOro mnpeaMera COCTOMT B (hOpMUpPOBaAHHUU
CUCTEMBl XMMHYECKHX 3HAaHUM — Ba)KHEHIIMUX (DaKTOB, MOHITHH, 3aKOHOB M TEOPETHUYECKHUX
MIOJIOKEHUH, JIOCTYNHBIX OOOOIIEHNH MMPOBO33PEHUECKOr0 XapakTepa, s3blka HayKd, B
MPUOOIIEHNN K HayYHBIM METO/IaM MO3HaHUS MIPU U3YYEHUH BELLECTB U XUMUYECKUX PEaKLUi, B
(¢bopMUpPOBaHMHM ¥ PAa3BUTUU I[IO3HABATEJIBHBIX YMEHUH M HMX TNPUMEHEHUH B Yy4eOHO-
MO3HABATENBHON M yueOHO-HCCIIEeI0BATEIbCKOM 1E€ATEIbHOCTH, OCBOCHUU NPaBUJI 0€30MacHOro
oOpallleHus C BEIIECTBAMU B TOBCEIHEBHOM JKU3HU.

[Ipu u3ydyeHMHM XUMUU Ha YPOBHE OCHOBHOIO OOmIEro 0Opa3oBaHUs Ba)KHOE 3HAUYCHHE
npuoOpenu Takue e, Kak:

— (hopmHpoBaHNE MHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOATEIHLHOMY TMPUHSATUIO DEIICHUH, CIOCOOHON ananTHpOBaThC K
OBICTPO MEHSIOIIMMCS YCIIOBHSIM KH3HH;

— HAIpaBJICHHOCTh OOYYCHUS HA CHCTEMAaTHYECKOE TPHOOIICHHE OO0yJalomuxcs K
CaMOCTOSITEJIBHOM ~ IIO3HABaTEJIbHOM  JEATENbHOCTH,  HAy4YHbIM  METOAAM  IIO3HAHUA,
(hOpMHUPYIOITIUM MOTHBAIIHIO U PA3BUTHE CTIOCOOHOCTEH K XUMUU;

— oOecrieueHHe YCIIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETCHUIO OOYYAIOIIMMUCS OTIbITa
pa3HooOpa3HON N1eATeNbHOCTH, MO3HAHUS W CaMOIO3HAHMS, KIIIOUEBBIX HABBIKOB (KIIOYEBBIX
KOMIIETEHIIHI ), IMEIOIINX YHUBEPCAIbHOE 3HAUEHHE ISl Pa3IMUHbIX BUAOB JEATEIbHOCTH;

— (GopmupoBanue o61mel GyHKIIMOHAIBHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
YHCcIie yMEHUI OOBACHATH U OLIEHUBATD SIBJICHUS OKPYKAIOLIETO MUPA, UCTIOJNIb3YsI 3HAHUS U OTIBIT,
MOJIyYE€HHBIE MPU M3YYEHUH XHUMUH, MPUMEHATh UX MPH pPEHIeHUH MpoOJieM B MOBCEAHEBHOU
KHU3HU U TPYJOBOU JEATEIBHOCTH;

— (hopMupoBaHme y 00yJarOMMXCsl TYMaHUCTHYECKUX OTHOUICHUH, TOHUMaHHS [IECHHOCTH
XUMHUYECKHX 3HaHWM JJi1 BBIPAOOTKHU 3KOJOTHYECKHU LielecooOpa3HOro MOBEACHUS B OBITY U
TPYAOBOM IEATEIBHOCTH B LEISIX COXPAHEHMsI CBOETO 3I0POBbSl M OKPYXKAIOIIEH MPUPOIHON
Cpelibl;

— pa3BUTHE MOTHBAIMH K O0YUEHHUIO, CHOCOOHOCTEHN K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOGHMS OOILEYESIOBEYECKHX LEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOODPY
npouIIs ¥ HAPABICHHOCTH JaJbHEHIIIEro 00 yueHusl.



OO1ee yucno 4acoB, OTBEACHHBIX I M3yYCHHs] XMMHUHU Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, cocTaBisieT 136 yacoB: B 8 kimacce — 68 gacoB (2 yaca B Hezeno), B 9 kimacce — 68
4yacoB (2 yaca B HEJICIIO).



COJEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaYaJbHBbIE XMMUYECKHE TOHSATHS

[Ipenmer xumuun. Posib XMMUM B KU3HM 4YelOBEKa. XMMHS B CUCTeME HaykK. Tena u
BelecTra. Gusnyeckue cBOMCTBA BEIIECTB. ArperatHoe coctosiHue Bemects. [lonsaTre o metonax
Mo3HaHus B XUMHUH. YucThie BemecTBa 1 cMecu. CriocoObl pa3ieNieHus CMECei.

ATOMBI W MOJIEKYJIbl. XUMUYECKUE HIeMEHTbl. CHUMBOJIBI XHMHUYECKUX DJIEMEHTOB.
[IpocTble u cnoXHbIe BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumnueckas popmyia. BaleHTHOCTh aTOMOB XUMHUYECKHX AJIEMEHTOB. 3aKOH ITOCTOSTHCTBA
coctaBa BemecTB. OTHocuTenbHass aToMHass Macca. OTHOCHTENbHAs MOJIEKYJISIpHAs Macca.
MaccoBas 10511 XMMHUYECKOT'0 3JIEMEHTA B COEAMHEHUN.

KommuecTBo Bemectsa. Moiubs. MossipHast macca. B3anMocBsA3b KOJIMYECTBA, MACCHI M UNCTIA
CTPYKTYPHBIX €IMHHUII BenlecTBa. PacuéTel mo Gpopmynam XMMHUYECKHX COCTUHEHUH.

@usnyeckue U XMMHUYECKHUE SBICHUS. XUMUYECKas peakiuss U €€ INPU3HAKU. 3aKOH
COXpaHEHMs MAacChl BelllecTB. Xumuueckue ypaBHeHus. Kiaccuduxamus XuMudeckux peaxuui
(coennHEeHMS, pa3JIOKEHUS, 3aMEIIIEHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOM MOCYJ0W, mpaBuwiiaMu paboThl B jabopartopuu U NpuéMamu
oOpamieHus ¢ 1a00opaTOpHBIM O00OpYJOBaHHWEM, HM3YUYEHHE W ONHCAHHE (PU3UUYECKUX CBOMICTB
00pa3IioB HEOPTraHMYECKUX BEIIECTB, HAOII0IeHnEe (Pr3ndecKkux (TUIaBIICHHE BOCKA, TASTHUE JIbA,
pacTHpaHue caxapa B CTyIKE, KHIIEHHE M KOHJIEHCALUsl BOJbI) U XUMHUYECKHX (TOpeHHEe CBEYH,
MIPOKAJIMBAaHUE METHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCIIOTOI) sIBIeHUH, HaOIr0IeHNe 1
OINMCaHKE NMPU3HAKOB MMPOTEKAHUS XUMUYECKUX peaKMi (pa3iokeHHe caxapa, B3auMoJIeHCTBUE
CEepPHOM KHUCJIOTHI C XJopuaoM Oapus, paznoxkeHnue ruapokcuna menu (1) mpu HarpeBanww,
B3aMMOJIEHCTBHE kene3a ¢ pacTBopoM coiu menu (Il), u3ydenne crnocoboB paszzienenus: cmeceit:
C TIOMOINBIO Maraumra, QWIGTPOBAaHHWE, BBHIMAPUBAHWE, IUCTWILLIHL, XpoMartorpadus,
MIPOBEJICHUE OUYMCTKU IMOBApPEHHOMN CONM, HAOIIOJEHUE M OMHUCAHUE PE3YIbTATOB MPOBEACHUS
OMbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJENEH MOJIEKYI
(IrapocTepIKHEBBIX ).

Ba:kueiinue npeacTaBuTe/ M HEOPraHUYECKUX BelECTB

Boznyx — cmech rasos. CoctaB Bo3ayxa. Kuciaopon — 37I€MEHT M IPOCTOE BEIIECTBO.
Haxoxnenue kucimopoaa B npupoe, GU3nIecKue 1 XUMUIECKHE CBOMCTBA (PEaKIMK TOPEHHUS ).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOJTy4eHHUS KHCIOpOJa B Jaboparopuu U
poMblIieHHOCTH. KpyroBopoT kuciopoaa B npupone. O30H — auioTpomnHasi MOAU(pUKALUs
KHCJIOPO/IA.

TennoBoil 3¢ ¢pekT XUMHUYECKOW peaklud, TEePMOXUMHUYECKUE YpaBHEHMS, 3K30- U
SHAOTEPMHUYECKHE peakiuu. TOomIuBO: Yroib W MeTaH. 3arpsi3HEHHE BO3/yXa, YCHJIEHUE
MApHUKOBOIO A eKTa, pa3pylIeHHe 030HOBOTO CIIOS.

Bonopon — anemeHT u mpoctoe BemiecTBo. Haxoxenne Bogopoa B mpupoe, Gu3ndeckue
Y XMMHUYECKHE CBOMCTBA, MPUMEHEHHE, CLIOCOObI nmonydeHus. Kucinotsl u conu.

MossipHblii 00bEM ra30B. Pacu€Thl 10 XUMHUUYECKUM YPaBHEHHSIM.

®usnueckue cpoiicTBa BoAbl. Boma kak pactBopurens. PactBopbl. Hacelmennsie u
HEHACBIIEHHBbIE pacTBOpPBI. PacTBOpHMMOCTh BellecTB B BojJe. MaccoBasi 10Js BELIECTBA B
pactBope. XuMHUecKHe cBoicTBa BoAbl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B JKU3HU



yenoBeka. KpyroBopor Boabl B mpupoje. 3arps3HEHUE NMPUPOJIHBIX BoA. OXpaHa U OYUCTKA
MIPUPOIHBIX BOJ.

Knaccudukauus neopranmdyeckux coeanneHuid. Oxcuapl. Kiaccudukanuss OKCHIOB:
cojeoOpa3ymone (OCHOBHbBIE, KUCIOTHBIE, aM(poTepHbIe) U HeconeoOpasyronme. Homenkiarypa
okcu0B. du3nyeckne U XUMUIECKHE CBOMCTBA OKCHIOB. [lomydeHue okcumaoB.

OcHoBanus. Krnaccudukanuss ocHOBaHMN: IIENOYM W HEPACTBOPUMBIE OCHOBAHUSI.
Homenkiatypa ocHoBaHui. Pu3MyecKMe M XHMHUYECKHE CBOMCTBAa OCHOBaHWM. IlomydyeHue
OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. OU3nyecKkue U XUMUYECKHe
cBoMcTBa KUCIOT. P akruBHocTH MetaiuioB H. H. bekeroBa. Ilonydenne Kucior.

Comu. Homenknarypa coneil. @uzndeckne U XUMUYECKUE CBoMcTBa cosel. Ilomyuenue
COJICH.

['eneTnyeckas cBsI3b MEXKIYy KJIacCaMU HEOPTaHUYECKUX COCTUHEHHM.

Xumuueckuii IKCnepumMeHm:

KaueCTBEHHOE ONPECIICHUE COMEPIKaHUs KUCIOpOoia B BO3MyXe, MOTyYeHHe, coOupaHue,
pacno3HaBaHUE M HM3YyYEHHUE CBOMCTB KHCJIOpOJa, HAOIIOJEHUE B3aMMOJACHCTBHS BEILECTB C
KHCIIOPOJIOM M YCJIOBUSI BOSHHUKHOBEHHS W MpEKpaIleHHus TOopeHus (moxapa), 03HAaKOMIICHHUE C
o0Opa3llaMyd OKCHIOB U ONKMCAHHE WX CBOICTB, IMONY4YCHHE, COOMpaHUE, paclo3HaBaHUE U
H3yYeHHE CBOWCTB BOjOpoja (ropeHue), B3ammojeiicTBue Bojopoma ¢ okcumom wmeau (1)
(BO3MOKHO MCIIONIb30BaHUE BUACOMATEPHAIIOB), HAOMI0JeHHEe 00pa3IIoB BEIIECTB KOJIUMYECTBOM |
MOJIb, MCCIIEOBAHHE OCOOEHHOCTEM pPAacTBOPEHHUS BEIIECTB C PA3IMYHOM PACTBOPUMOCTBIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM J0Jied pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHCTBUE BOABI C MeTa/UlaMU (HaTpueM U KalbliueM) (BO3MOXKHO HCIOJIb30BaHUE
BHUJIEOMATEPUAIIOB), UCCIIEOBaHHE OOpa3l0OB HEOPraHMUYECKHUX BEIIECTB Pa3IMYHBbIX KJIACCOB,
HaO/II0/IeHNe M3MEHEHHs] OKpPAacKd WHIUKATOPOB B PACTBOPAX KHUCIOT U ILEJIO0Yel, M3ydyeHue
B3aumoieicTBus okcuaa meau (1) ¢ pacTBOpoM cepHOM KUCIOTHI, KUCIIOT C METaJUIaMH, pEeaKIui
HEUTpanu3aluu, MoJyuYeHne HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHHE OJTHOTO METajlia APYTrUuM
W3 pacTBOpa COJM, PEIICHHE SKCIEPHUMEHTAIBHBIX 3aJady o TeMe «BaxHelnme Kiaccel
HEOPraHUYECKUX COCAMHEHUINY.

IMepuoanyeckuii 3axkon u Ilepuoanueckasi cucrema xummuuyeckux 3jaemenros . W.
MenpaeseeBa. CtpoeHne aToMoB. XuMH4yecKasi cBsizb. OKHCIUTEIBbHO-BOCCTAHOBUTEIbLHbIE
peakuuu

[lepBbie MOMBITKU KIaCCUPHUKALUU XUMUYECKUX 1eMEHTOB. [IoHsATHE O TpyIax CXOIHbIX
3JIEMEHTOB (ILEJIOYHbIE U HIEJTOYHO3EMETbHBIE METAJIIIbL, TAJIOT€Hbl, HHEPTHBIE ra3bl). DJIE€MEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U THAPOKCHIBI.

[lepnonnueckuit 3akoH. Ilepmoanueckass cuctema XuMHU4YecKux »daeMeHtoB J[. U.
MenneneeBa. Koporkonepuoanas u JumHHONEpuoaHas ¢opmbsl lleproanyeckoid cucTEMbl
xumuueckux ssiemeHToB J[. M. MenneneeBa. Ilepuonbsl u rpynmbl. DU3WYECKUNA CMBICH
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIHI JIEMEHTA.

Crpoenne aromoB. CocTtaB aTOMHBIX si7iep. M30Tomnbl. DiiekTpoHbl. CTpOEHKE 3JEKTPOHHBIX
o0onouek atoMoB TmepBbiX 20 xummueckux djemMeHTOB llepuommyeckont cucremsr J[. W.
MenaeneeBa. XapaKTepucTUKa XMMHUYECKOTO 3JIEMEHTa MO €ro nosioxeHuto B Ileproanyeckoit
cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTU W3MEHEHHUS paJnyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO TPYIIaM U MEPUOJaM.



3nauenue Ilepuonnyeckoro 3akoHa u [leproanueckoil CUCTEMBI XUMHUYECKUX 3JIEMEHTOB
JUISl Pa3BUTUA HayKH U npakTuku. [[. V. Mennenees — y4€HbIl U IpayKJaHUH.

Xumuueckas CBSI3b. KoBanentnas  (monsipHass ¥ HEMOJSIpHAs) CBSI3b.
DNEeKTPOOTPULIATEIBHOCTh XUMUUECKHUX 2JIEMEHTOB. VIOHHAsI CBSI3b.

Crenenb okucneHus. OKMCIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporieccs! okucaeHus
1 BoccTaHOBJIeHHsI. OKHCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE O0pa3lOB BEIIECTB METAIJIOB M HEMETAJUIOB, B3aUMOJIEHCTBUE T'HIPOKCH]IA
LIMHKa C PAacTBOpPaMM KHCIOT U IIeNIouel, MPOBEJCHHUE OMbITOB, WLTIOCTPUPYIOIIMX HPUMEPHI
OKHCJINTEIbHO-BOCCTAHOBUTEINIBHBIX PEAKIUI (TOPEHUE, pEAKLIUU PA3JI0KEHUS, COETUHEHMS).

Meoscnpeomemmnuwie ceasu

Peanuzanus MeXNpeaMETHBIX CBS3€H MPU U3YUYEHUU XMMUU B 8 KJlacce OCYIIECTBISETCS
4yepe3 UCI0JIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U MOHITUH, SBISIOLIUXCS
CUCTEMHBIMU JJIs1 OTJICIBbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO111e ecTecTBEHHO-HAYUHBIE TIOHATHS: HAYYHBIH (PAKT, TUIIOTE3a, TEOPUS, 3aKOH, aHAIIN3,
CUHTE3, KJaccU(pUKauusi, NEePUOAUYHOCTb, HAOIIOJEHNUE, OHKCIIEPUMEHT, MOJEIUPOBaHuUE,
W3MEpEeHHue, MOJICIIb, SIBJICHHE.

@dusuka: MaTepus, aToOM, DJJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKIMJ, H30TOIBI,
PaANOaKTUBHOCTb, MOJIEKYJA, J3JEKTPUUYECKUH 3apsjl, BELIECTBO, TeNo, 00BbEM, arperaTtHoe
COCTOSIHME BEIEeCTBa, ra3, (pU3NyYecKue BEIWYMHBI, €IUHHIIBI U3MEPEHUs, KOCMOC, IUIAHETHI,
3BE3151, ComHIie.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MHUHEpasbl, TOpPHBbIE MOPOJBI, MOJE3HBIE
HCKOIIaeMbl€, TOIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO M XUMHYeCKasl peakIusi

[lepnonnueckuit 3akoH. Ilepmoaunueckas cuctema XuUMHYeCcKHX dieMeHToB J[. .
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B H3MEHEHHM CBONCTB XUMHUYECKUX
JJIEMEHTOB MEPBBIX TPEX IEPUOAOB, Kalus, KaJbLUs U UX COEJUHEHUH B COOTBETCTBUM C
M0JIOKEHHEM 2JIeMEHTOB B [lepuonyeckoil cucteme M CTPOCHHEM X aTOMOB.

CrpoeHne BemiecTBa: BHIBl XMMHMUYECKOW CBS3M. THIBI KPUCTAINIMYECKUX PELIETOK,
3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAINIMYECKON PEIIETKH U BUAA XUMUUECKOMN CBS3H.

Knaccudukamnus m HOMEHKIATypa HEOPTAaHHMYECKHUX BEIICCTB. XUMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCSA K Pa3jIMYHbIM KJaccaM HEOPraHMYECKHX COEIMHEHUM, FeHETHYecKas
CBSI3b HEOPTaHUYECKUX BEIIECTB.

Krnaccudukanms XuMu4ecKkux peakluui Mo pa3nyHbIM MpHU3HAKaM (M0 YKCIY U COCTaBYy
Y4YaCTBYIOIIMX B PEAKIMU BELIECTB, 10 TEIJIOBOMY 3P PEKTY, IO U3MEHEHUIO CTETICHEH OKHCICHHS
XUMUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, TIO YYacTHIO Karaium3aTopa). OK30- |
9HAOTEPMHUUYECKHUE PEAKIIMH, TEPMOXUMHUYECKUE YPAaBHEHUS.

[lonsiTne o cxopoctu XxumMHueckoi peakiuu. [TonsTHe 00 0OpaTHMBIX U HEOOPATUMBIX
XUMHUYECKHX peakuusx. [IoHsATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonsrue o
karanuse. [lonsaTie o xumndeckoMm paBHOBECUH. DaKTOPBI, BIMSIOLINE HA CKOPOCTh XUMUYECKOU
peaKklru U MOJ0KEHHUE XUMUYECKOTO PAaBHOBECHS.

OKHCINTENEHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU, SJICKTPOHHBIA OajaHC OKUCIMTEIhHO-
BOCCTAaHOBUTEIBHON peakuuu. CocTaBl€HHE YPaBHEHHH OKHUCIUTEIBbHO-BOCCTAHOBUTEJIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a AJIEKTPOHHOTO OalaHca.



Teopust 3MEKTPOIUTUYECKON AUCCOLMALIMU. DJIEKTPOJIUTHI U HEIIEKTPONUTHL. KaTnoHsl,
aHUOHBI. MeXaHN3M JUCCOLMAllMU BEILIECTB C Pa3IMUYHbIMHU BUJAMU XUMUYECKOU cBsA3U. CTeneHb
nucconuanuu. CUIIbHbBIE U CI1a0bIe 3JIEKTPOIUTHI.

Peakuuu moHHoro ooMeHa. YCIIOBUS MPOTEKaHUS PEAKLUUN MOHHOTO OOMEHA, MOJHBbIC U
COKpallEHHbIE MOHHBIE ypaBHEHHsS peakiuil. CBoWCTBa KHCIIOT, OCHOBAHMHA M COJEM B CBETE
IIPEICTABICHUH 00 3JIEKTPOJUTHYECKOW Iuccouumanuu. KadecTBeHHBbIE peakIMUd Ha HOHBI.
[TonATHE O TUIPONU3E COJIEH.

Xumuueckuii Ikcnepumenm:

O3HAKOMJICHHE C MOZCISIMU KPUCTAUIMYECKUX PEIIETOK HEOPTaHWYECKUX BELIECTB —
METaJUIOB M HeMeTauioB (TpaduTa ¥ anMasa), CIOXKHBIX BEIIECTB (XJIOpUAA HATPHS),
HCCJIEIOBAaHUE 3aBHCHUMOCTH CKOPOCTHM XMMHMYECKOM pEaKkIHUU OT BO3JIEHCTBUS pPa3IMYHBIX
(akTOpOB, HCCIIEAOBAHUE SJIEKTPONPOBOAHOCTH PACTBOPOB BEIIECTB, MpOIEcca JUCCOLUAINH
KHCJIOT, 11I€JI04Yel U coJiel (BO3MOXHO MCIOJIb30BAHUE BUIEO MAaTEPUAJIOB), IPOBEIEHUE OIIBITOB,
WUTIOCTPUPYIOIIUX MPU3HAKM NPOTEKaHMUs pPeakuuid MOHHOro obOMeHa (oOpa3oBaHHE OcCaJKa,
BbIJICJICHHE Ta3a, 0O0pa3oBaHME BOJbI), ONBITOB, WUIIOCTPUPYIOIIUX HPUMEPHl OKHCIUTEIHHO-
BOCCTAaHOBUTEJBHBIX pEAKIUN (FOpeHHE, peaklUuu DPa3IoKEHHs, COeAUHEHMsI), paclio3HaBaHUE
HEOPraHMYECKHX BEIIECTB C IOMOLIBI0 KA4YEeCTBEHHBIX pEaKkUMid Ha WOHBI, pEIICHUE
9KCIIEPUMEHTAIIBHBIX 3a/a4.

Hemertayibl M MX coeJUHEHHUS

OOmast xapakrtepucTuka TrajoreHoB. OCOOEHHOCTH CTpPOEHHUS aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CTpoeHne W (U3NYECKHE CBOWCTBA IPOCTHIX BEHIECTB — TaJOTCHOB.
XUMHUYECKUE CBOICTBa Ha NpuMepe xjopa (B3aUMOJEHCTBHE € MeTajllaMH, HeMeTalljaMH,
menoyamu).  Xsopoogopoa. ConsiHas — KHCIIOTa, XUMHYECKHE CBOWCTBA, IOJIyYeHHeE,
npuMeHeHue. JleiicTBre xjiopa 1 XJI0poBOAOpO/ia Ha OpPraHu3M desioBeka. Baxueiue Xmopuasl
U UX HaXO0XJICHHUE B IPUPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTpPOEHHsSI aTOMOB,
XapaKTepHble CTeNeHW OKucieHus. CTpoeHue U (PU3NYECKUE CBONCTBA MPOCTHIX BELIECTB —
KHUCJIOPOAa U cepbl. AJUIOTPOINHbIE MOJU(PHUKAIMUA KUCIOPOJa U cepbl. XUMHUYECKUE CBOICTBA
cepel. CepoBogopos, CTpoeHue, (U3MYecCKue M XUMHUYecKue cBoiicTBa. OKCHIBI cepbl Kak
IIPEICTABUTENN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (PU3MYECKHE U XUMHUYECKUE CBOICTBa
(obmue Kak MmpeacTaBUTENs Kilacca KUCIOT U crieruduueckue). XUMUYECKHE peaKLny, JexKalue
B OCHOBE IIPOMBILIUIEHHOTO CII0C00a MOJTy4eHUs! CepHON KUCIIOTHI. [IpuMeHeHne cepHOii KUCIIOTHI.
Conu cepHOUM KHMCIIOTBI, KadeCTBEHHAs peakius Ha cyiabdar-moH. Haxoxaenue cepel u eé
COEIMHEHUH B Npupojae. XMMHUECKOE 3arpsA3HEHHE OKPYKAIOLIEH Cpelbl COEUHEHUSMH CEPbI
(KUCIOTHBIE JOXKAH, 3arpsiI3HEHUE BO3/1yXa U BOJIOEMOB), CIOCOOBI €r0 MPe0TBPAIICHNUS.

OOmas xapaktepucTuka 37eMeHTOB VA-rpynnsl. OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHbIe CTENEHH OKHCICHHA. A30T, pPaclIpOCTpaHEHHWE B MpHUpoJe, (U3UUECKUEe H
XUMHuYeckue cBoiictBa. Kpyrosopot a3ora B npupoje. AMMHAK, €ro Gu3ndeckre 1 XuMU4ecKue
CBOWCTBa, MoyuyeHue 1 npuMmenenue. Conu aMMOHHUS, UX (prU3nUecKue U XUMHUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHas peakuus Ha MOHBI aMMOHHUS. A30THas KHCIOTa, €€ IOJIyuyeHHE,
dbuzmvyeckue W XUMHUYECKHE CBOWCTBa (00OmMe Kak TIPEACTaBUTENS Kiacca KHUCIOT |
cneuupuyeckue). Mcnonap3oBaHWe HUTPATOB U COJEH aMMOHHUS B KaueCTBE MHHEPAJIbHBIX
ynoopeHuii. XuMUYeCKOe 3arpsi3HEHHE OKPYXKAIOLEH Cpeabl COSAMHEHUSIMU a30Ta (KUCIOTHBIE
JIOXJIM, 3arpsi3HEHUE BO31yXa, MOuYBbl U BOAOEMOB). PDocdop, amroTponHble MOAUPHUKALUU
¢dochopa, dpuznyeckne u xummuueckue cpoiictBa. Oxcun docdopa (V) u gochopnas kuciora,



¢u3nyeckue M XUMHUYECKHE CBOICTBa, mosyueHue. lcmosnb3oBanue QochaToB B KauecTBe
MUHEPAITBHBIX YI0OpEHHH.

Obmas xapakrtepuctuka 3meMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTPOEHHSI AaTOMOB,
XapaKTepHbIE CTENICHH OKHCICHHS. YTIIEPOA, aJUIOTPOIHbIE MOJU(HUKAIINU, PACTIPOCTPAHEHUE B
npupojie, PU3NIeCKre U XUMUYECKHEe CBOMCTBA. AncopOmusa. KpyroBopot yriepoaa B mpupo/e.
Oxcupspl yriaepoaa, ux (pU3NYecKUe U XMMHUYECKHE CBOWCTBA, JIEWCTBHE HA >KUBBIE OPTaHU3MBbI,
MOJyYCHHUE U TPUMEHEHHE. JKOJIOTHYECKHEe MPOOJIeMbl, CBsA3aHHBIE ¢ okcuaoM yriepoaa (1V),
THIIOTE3a TII00ATBHOTO TOTEIUICHHUS KJIMMaTa, MapHUKOBBIH dQQeKT. YTonbpHas KUCIoTa U e
comu, UX (pU3MYecKHe M XHMMHUYECKHE CBOMCTBA, MOJIyueHHWE U TpuMeHeHue. KauecTBeHHas
peaxiust Ha KapOoHaT-HOHBL. Vcronb30BaHNe KapOOHATOB B OBITY, METUIIMHE, IPOMBIIIICHHOCTH
U CEJIBCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHWYECKHUX BEIIECTBAX KaK O COCAMHEHMSIX YIiepona
(MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TIMLEPHH, YKCYCHas KucioTa). [IpupoaHeie HCTOUHUKI
yTII€BOA0POAOB (YroJib, MPUPOIHBIN Ta3, HedTh), MPOAYKTHI UX MepepadboTku (OCH3UH), UX POJIb
B OBITY M IPOMBIIIICHHOCTU. [loHATHE O OMOJOrMYecKH Ba)KHBIX BEIECTBAX: )KHUpaX, OENKax,
YIJIEBOaX — W WX POJHM B JKU3HU YeJOBeKa. MarepuajabHOE EIWHCTBO OPTaHHUYECKUX W
HEOPraHMYECKHX COCTUHEHHIH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKUE CBOWCTBA, IOJIY4YEHHE MU IPUMEHEHHE.
Coenunenuss kpemHusi B npupone. OOmme mnpencrasineHuss o6 okcune kpemuus (V) u
KpeMHMEBOH kucioTe. CUIIMKAThI, UX UCIOJIb30BaHKE B OBITY, B IPOMBIIIICHHOCTH. Baxkneiume
CTPOUTENFHBIC MaTepUalibl: KepamMHuKa, CTEKJIO, IIEMEHT, OeToH, kene300eToH. [Ipobmembr
0€30MacHOr0 UCTOIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HH.

Xumuueckuii IKcnepumenm:

M3ydeHHe 00paslloB HEOPTaHMYECKUX BEUIECTB, CBOMCTB COJITHOW KHCIIOTBI, ITPOBEICHUE
KaueCTBEHHBIX pPEakUUi Ha XJOPUA-UOHBI M HAOJNIO/ICHHE MPU3HAKOB UX MPOTEKAHUS, OIBITHI,
oTpakaromue (pU3NYECKue U XUMHUYECKHE CBOMCTBA TaJIOTEHOB M UX COEIUMHEHMH (BO3MOXHO
HCII0JIb30BaHNE BUJEOMATEPHUANIOB), O3HAKOMJIEHHE C O0pas3lamMH XJIOPHUIOB (TaJOreHH]IOB),
O3HaKOMJICHHE C oOpa3laMu cepbl U €€ COeIUHEHUSMHU (BO3MOXXHO HCIOJIb30BaHHUE
BUZeOMATepHaliOB), HaOIIOAEHME Tpolecca OOyrJIMBaHUS — caxapa TIOjA  JeHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOU KHUCJIOTHI, U3YYCHUE XMMUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHUCJIOTHI, IPOBEIEHUE KAYeCTBEHHOH peakuuu Ha cyiab(paT-uOH M HAOJIOJIEHHE NpH3HaKa e
MPOTEKaHHs, O3HAKOMJICHHE C (PU3NUYECKUMHU CBOMCTBAMH a30Ta, (ocdopa W UX COeAMHEHHH
(BO3MOXHO HCTIOIB30BAHUE BUCOMATEPHAIIOB), 00pa3IiaMu a30THBIX U PoCcPOPHBIX yI0OpEHHUI,
NojlydeHue, coOupaHue, paclo3HaBaHME M HW3y4eHHE CBOWCTB aMMHaKa, IPOBEJCHHE
KayeCTBEHHBIX PEaKIMii Ha HOH aMMOHUS M (pocdaT-noH U U3ydeHHE TPU3HAKOB UX MPOTEKAHMS,
B3aMMOJICIICTBIE KOHIICHTPUPOBAHHOM a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO HCIOJIH30BAaHUE
BUZICOMATEpHAIIOB), M3Y4YEHUE MOJENCH KpUCTAUIMYECKHX pemETOK anmasza, rpadura,
¢bymiepena, 03HAKOMJICHHE C TPOIIECCOM aJCOPOIMH PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM
YTJIEM U YCTPOHCTBOM ITPOTHBOra3a, MoIydeHue, coOupaHue, paclo3HaBaHue U U3y4eHHe CBOMCTB
YIJIEKHCIIOTO Ta3a, MPOBEJICHHWE KAYeCTBEHHBIX peakuuii Ha KapOOHAT M CHUJIMKAT-UOHBI H
W3y4YeHHE MPHU3HAKOB MX IMPOTEKaHMs, O3HAKOMJICHHE C NPOAYKLUHMEH CHIMKaTHON
MIPOMBIIIJICHHOCTH, peIlIeHNe IKCIIEPUMEHTANIBHBIX 33]1a4 110 TeMe «BaxkHelire HeMeTaulbl U uX
COCITMHEHUS.

MeTaibl M MX COeIMHEHHSA

OO1m1ast XapakTepUCTUKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUHU UX TIOJI0KEHUS
B [lepmonnueckoil cucreme xumudeckux siemMeHToB Jl. M. MenneneeBa U CTpOEHHs aTOMOB.



Crpoenue metamioB. Metaminyeckass CBSI3b M METAJNIMYECKas KPUCTAJUIMYECKAsl PEIIETKA.
DNEKTPOXUMHUYECKUN Pl HapsHKkeHUW MeTauioB. Du3MYecKne M XHMMHUYECKHE CBOMCTBA
MeTtaiioB. O0mue crocoOs! moydeHus: MetamuioB. [ToHATHE 0 KOPPO3UH METALIOB, OCHOBHBIC
crocoObl 3almMThl WX OT Koppo3uu. CIuiaBbl (CTaslb, YyTyH, AIOPANTIOMHUHUH, OpoH3a) M UX
MIPUMECHECHHE B OBITY U TIPOMBIIIIJICHHOCTH.

[[lenounbie MeTasuIbl: MoJIoXKEeHHE B [lepuoanyueckoit cucteMe XUMUYECKUX 3JIEMEHTOB 1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXxOXAeHUE B npupoje. Ouznueckue U XUMHUUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kanus). OKCUABI ¥ THAPOKCHUIBI HATpus U Kanus. [[pumenenue
ILIEJIOYHBIX METAJIJIOB M UX COSINHCHHIA.

[[{enoyHO3EMENBHBIE METAIIIIBI MATHUM U KAJIBIUI: TI0JIO)KEeHUE B [lepronnueckon cucreme
xuMmuueckux snemeHtoB . M. MenpgeneeBa, cTpoeHME MX aTOMOB, HaXOXKJIEHUE B MPHUPOJIE.
du3nueckue U XMMHYECKHE CBOMCTBA MarHMs M Kalbldd. BakHeHInne coeTuHCHHUS KallbIUs
(okcmnm, THIPOKCH, cor). JKECTKOCTH BOJIBI M CITOCOOBI €€ YCTpaHEHUSI.

AmomuHuii: nonoxkenue B llepuonnueckoi cucreme xumuueckux siaemeHtoB J[. .
MenaeneeBa, CTpOEHHE aTOMa, HaxoxXkAeHUe B npupoae. Ousznueckne U XUMUYECKUE CBOMCTBA
aTIOMUHMS. AM(OTEpPHBIE CBOMCTBA OKCH/IA U THAPOKCUIA AITFOMUHUSA.

Kenezo: mnonoxenue B Ilepuomuueckoil cucreme XuMuU4eckux a3yemeHtoB J[. U.
Menaeneesa, CTpOEHHE aTOMa, HaxoxXAeHUEe B npupoje. Ouznueckne 1 XMMUYECKUE CBOMCTBA
xene3a. Okeuapl, ruapokcuasl u conu skenesa (ll) m sxenesa (lll), ux cocras, cBoiicTBa u
MOJTyYEeHHE.

Xumuueckuii IKcnepumenm:

03HaKOMJICHHE ¢ 00pa3llaMH METAJJIOB U CIIABOB, MX (U3HMUYECKUMHU CBOMCTBAMH, U3YUCHHE
PE3yIbTaTOB KOPPO3UU METAIIOB (BO3MOXKHO UCIIONE30BaHUE BHIEOMATEPUATIOB), 0COOCHHOCTEH
B3aMMOJICHCTBUSA OKCHJA Kajbllusi U HATpus C BOJOM (BO3MOXHO HCIOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCJICIOBAHUE CBOMCTB >KECTKOM BOJbI, Ipollecca TOPEHHs JKejle3a B
KUCIOpoJie  (BO3MOXHO  HCIIOJB30BAaHHWE  BUJIEOMATEpPHANIOB), MPU3HAKOB  MNPOTEKaHUS
Ka4eCTBEHHBIX PEaKIMil HA MOHBI: MarHus, KaJblMs, aTIOMUHUA, IMHKA, *kene3a (1) u xenesa
(1), meau (1), HabarOMEHHE W ONMHCAHUE IPOLIECCOB OKPAIIMBAHMS IJIAMEHH HOHAMH HATPHS,
Kallusl U Kaiblus (BO3MOXKHO HCIIONBH30BaHHE BUACOMATEPHAIIOB), HCCIEIOBaHNE aM(OTEPHBIX
CBOWCTB T'HJIPOKCHAA AIIOMUHMS U TUAPOKCU/IA IIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110
TeMme «BakHeiile MeTallIbl U KX COCAUHCHUS.

XuMHA H OKpPYIKAI0IIAs cpeaa

BemectBa u maTepuanbsl B MOBCEHEBHOM KM3HU 4elloBeKa. be3omacHoe MCIOJIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. [lepBas moMomp NP XUMHUYECKUX OXKOTaX H
OTpAaBIICHUSIX.

XHUMHUYECKOE 3arps3sHECHUE OKPYKAIOIICH cpebl (peebHas oMyCcTHMas KOHIICHTPAIUS
BemecTs, najiee — [1JIK). Pons XxuMuu B pelieHnn 3KOJIOTUYECKUX TPOOIIEM.

Xumuueckuii Ixcnepumenm:

n3ydeHue o0pa3ioB MaTepuanoB (CTEKIIO, CTIJIaBbl METAJIIOB, TOJTUMEPHBIE MaTEpPHAIIBI).

Mescnpeomemmnuie ceasu

Peanuzamus MeXnpeaMeTHBIX CBA3EH MPU U3YYCHUU XUMHUH B 9 Kilacce OCYyIIECTBISETCS
4yepe3 UCIOJIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYUHBIX MOHSATUH, TaK U MOHITHIA, SBISIONUXCS
CHUCTEMHBIMU ISl OTJCJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO6mue ecTeCTBEHHO-HAYYHBIC TIOHATHS : HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHUS, aHATIU3,
CUHTE3, KIacCHU(pUKaIusi, MEePHUOIUYHOCTh, HAONIOJCHNUE, OKCIEPUMEHT, MOJEIUPOBaHNE,
M3MEpEeHUe, MOJICITb, IBJICHHE, TAPHUKOBEIN 3D PEKT, TEXHOIOTHS, MaTCpHAITHI.



®dusnka: MaTepusi, aToOM, D3JEKTPOH, MPOTOH, HEWTPOH, HOH, HYKJIWI, H30TOIHI,
PaaAOaKTUBHOCTD, MOJICKYIJIA, Z-)HGKTpI/I‘I€CKI/II\/JI 3apsn, IIPOBOIHUKU, MIOJIYIIPOBOAHHKH,
IMANIEKTPUKY, (POTOIIEMEHT, BELIECTBO, TEJO, 00BEM, arperaTHOe COCTOSIHHME BEIIEeCTBA, TIas,
PacTBOpP, paCTBOPHUMOCTDL, KPUCTAJUINYCCKAS peméTKa, CIlJIaBBbI, (I)I/I3I/I‘-IGCKI/IG BCJINYHHBI, CAUHUIIBI
U3MEpPEeHHs, KOCMHUYECKOE TPOCTPAHCTBO, IUIAHETHI, 3BE31b1, COIHIIE.

buonorus: ¢orocunres, apixanue, O6uocepa, 3KOCHCTEMa, MHHEpaIbHBIC yZOOpeHHS,
MUKPO3JICMCHTBI, MAKPO3JICMCHTHI, [TUTATCIIbHBIC BCIICCTBA.

l'eorpadusa: armocdepa, runpochepa, MuHepanabl, TOpPHbIE TOPOJbI, TOJE3HBIE
UCKOIIaeMble, TOITMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS INPOI'PAMMBLI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JUYHOCTHBIE PE3YJIBTATDI

JIN9HOCTHBIE PE3ylbTaTBl OCBOSHHUS MPOTPAMMBI OCHOBHOTO 00IIero oOpa3oBaHHS
JOCTUTAIOTCS B X0JI¢ O0YYCHUS XUMHUHU B €IMHCTBE YU€OHOM M BOCITUTATCIIBHOM JCSITEIILHOCTH B
COOTBETCTBUM C  TPAJAUIUOHHBIMU  POCCUUCKHUMH  COLMOKYIBTYPHBIMH H  JYXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMH, NMPUHATHIMA B OOIIECTBE MPAaBWJIAMA M HOPMaMH TTOBEJACHHS U
CHOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHHMSI, CAMOPA3BHUTHUS M COIMAIN3AIINN 00YIaIOIIHXCS.

JIMYHOCTHBIE PE3YyNIbTAaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CUCTEMOW TO3UTHBHBIX IIEHHOCTHBIX OPHEHTAIIMH M pacIIMpEHUE OIbITa JCATCILHOCTH Ha e
OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpuoTHYeCKOro BOCIUTAHUA:

IIEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJBTYPHOMY, HCTOPUYCCKOMY H HAYYHOMY
HACJEMI0, TOHUMAHMS 3HAYCHUS XUMHYECKOW HAyKHM B JKM3HH COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BJIAJICTh JOCTOBEPHOW HH(OPMAIUCH O MEepPeAOBBIX JOCTHUNKCHHSIX M OTKPBITHIX
MHPOBOH M OTEUECTBECHHOW XMMHH, 3aUHTCPECOBAHHOCTH B HAyYHBIX 3HAHHSIX 00 YCTpOHCTBE
MHUpa 1 00IIECTBa;

2) rpaskIaHCKOI0 BOCTIMTAHUSI:

MPEICTABIEHUs] O COLMATBHBIX HOpPMax M MpaBHIAX MEXKIMYHOCTHBIX OTHOIICHWH B
KOJIJIEKTHUBE, KOMMYHHUKATHBHOU KOMITETEHTHOCTH B 00IIIECTBEHHO ITOJIC3HOM,
y4eOHOUCCIICI0BATEIbCKOM, TBOPYECKONM M JPYrMX BHIAX JEATCIbHOCTH, TOTOBHOCTH K
pa3HOO0pa3HO COBMECTHOM e TEIHHOCTH MPH BBIMOJHEHUN YYeOHBIX, TO3HABATENBHBIX 3a/1a4,
BBITIOJTHCHUHM XUMHYECKHX JKCIEPHUMEHTOB, CO3JaHUM YYCOHBIX TIPOCKTOB, CTPEMIICHHUS K
B3aMMOIIOHMMAHHUIO M B3aWMOIIOMOINM B IPOIECCE ITOH y4eOHOH AESITeIbHOCTH, TOTOBHOCTH
OIICHHUBAThH CBOE IMOBEJICHHE M TIOCTYIKH CBOMX TOBAPHUIIEH C MO3UIIMH HPABCTBEHHBIX U MPABOBBIX
HOPM € YYETOM OCO3HAHMS MOCJEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOr0 MO3HAHUS

MHPOBO33PEHUECKHE  TMPEACTaBICHUS O  BEIIECTBE W  XUMHYECKOH  peakIuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH M COCTaBJISIONIUE OCHOBY JUIS
MMOHMMAaHHUS CYITHOCTH HAYYHOW KapTUHBI MHUpPA, MPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BHUTHUS TIPHUPOJIBI, B3aUMOCBSI3SX UeJIOBEKa C MPUPOHON CPelloil, O PO XUMHUHU B TIO3HAHUU
3THUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIE MOTHUBBI, HAIPABJICHHBIC HA TMOJYYCHHE HOBBIX 3HAHUU 1O XUMHH,
HEOoOXoIUMBIe JJii OOBSICHEHUs HAOIIOMaeMbIX TIPOIECCOB W SBJICHHWM, TTO3HABATEIHHOM,
MH(OPMAIIMOHHON U YUTATEIBCKON KYJIbTYPBhI, B TOM YHCIIC HABBIKOB CAMOCTOSTEIIBHON PadOThI
C y4eOHBIMU TEKCTaMH, CIPABOYHON JUTEPATypOd, JOCTYMHBIMU TEXHHUUYECKHUMH CpPEICTBAMU
WH(OPMAIIMOHHBIX TEXHOJIOTHH;

uHTEpec K OOYy4eHHI0 M TO3HAHHIO, JIF0OO3HATETHbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUIO, IPOSKTHON M MCCIIEOBATEIBCKON JEATEIBHOCTH, K OCO3HAHHOMY BBIOOPY
HAIIPABJICHHOCTH U YPOBHSI OOYUYCHHS B TaJIbHCHIIIEM;

4) popMupoOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHE IICHHOCTH H3HU, OTBETCTBEHHOT'O OTHOIIIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH
Ha 3J0pOBBIH 00pa3 JKU3HMU, OCO3HAHUE TIOCJICACTBUNA M HENPHITHE BPEIHBIX IPHBBIYCK
(ymotpebneHuss anKoroiyisi, HApKOTUKOB, KypeHHUs), HEOOXOAMMOCTH COOIIOJECHUS TPaBUI
0€30MaCHOCTH NP OOPAIICHUH ¢ XHMHYECKUMH BEIICCTBAMH B OBITY U PEATbHOM KU3HU;



5) Tpy/10BOT0 BOCIIUTAHUS:

MHTEpEC K NMPAKTHYECKOMY M3YUYEHHUIO Mpodeccuii u Tpyaa pa3InyHOrO pPoja, YBaKCHHE K
TPYAY U pe3ynbTaTaM TPYJOBOU eATEIbHOCTH, B TOM YHCJIE HA OCHOBE IIPUMEHEHUS ITPEIMETHBIX
3HaHUH 10 XUMHH, OCO3HAHHBIA BHIOOpP WMHIUBHUIYAJIbHON TPAEGKTOPUH MPOJOJIKECHHUS
o0pa3oBaHusl C Y4ETOM JIMYHOCTHBIX HMHTEPECOB M CHOCOOHOCTH K XMMMH, OOILECTBEHHBIX
HUHTEPECOB U TNOTPEeOHOCTEH, YyCHEemHOW Mpo(ecCHOHAIBHOW JESITeIbHOCTH W Pa3BUTUA
HEOOXOAMMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHCS B MPOGECCHOHAILHON CPeIe;

6) IKOJIOrM4€eCKOr0 BOCIIUTAHUSI:

9KOJIOTHYECKHU 11eJIecO00pa3HOe OTHOILEHUE K MPUPOJE KaK MCTOYHMKY JKU3HU Ha 3emie,
OCHOBE €€ CYIIEeCTBOBaHMS, IOHUMaHME IEHHOCTH 3JI0pPOBOTO M 0Oe30macHOro obpasza >KH3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3MYECKOMY M IICUXMUYECKOMY 30POBBIO,
0CO3HAHME LIEHHOCTH COOJIIOICHHS MpaBUil O€30MacHOr0 MOBEIEHUS IpU paboTe ¢ BEIeCTBAMH,
a TaK)K€ B CUTYyaLUAX, YTPOXKAIOIIUX 3J0POBBIO U JKU3HU JIFOACH;

CHOCOOHOCTH ITPUMEHSATh 3HAHUS, IOJTy4aeMble PU U3YUYEHUH XUMUH, AJIS peIlieHUs 3a1a4,
CBA3AHHBIX C OKpPYXKAaloLEed IPUPOJHOM CPENOM, Uil IOBBIIIEHUS YPOBHS HKOJIOTMYECKOU
KYJIbTYpPbl, OCO3HAHHUS IJ100AJIbHOTO XapaKTepa 3KOJOTMYECKUX MPOOJIeM U IMyTel MX pelleHus
IIOCPECTBOM METOJO0B XMMMH, YKOJIOIMUECKOIO MBILUICHHS, YMEHHsI PyKOBOJICTBOBAaTbCS UM B
[I03HABATEJIbHOW, KOMMYHUKATUBHOM U COLIMAJIBHON IIPAKTUKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe MeTampeaMeTHBIX pPE3y/IbTATOB BBIICIAIOT 3HAYMMBbIE A (OPMHUPOBAHUS
MHPOBO33pEHHUs OOLIEHAYYHbIE MOHATUS (3aKOH, TEOpUs, MPUHIMI, THIOTE3a, (akKT, CUCTEMA,
IpolecC, FIKCIEPUMEHT U APYroe.), KOTOPbIE UCIIOIb3YIOTCA B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
MpeaIMETax M MO3BOJIIOT HA OCHOBE 3HAHUN U3 ATHX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O
LIEJIOCTHOM HayyHOW KapTHHE MHpa, U YHHMBEpcajbHble ydeOHble NEHCTBUS (IIO3HABATEJIbHBIE,
KOMMYHHUKAaTUBHbIE, PETYJIATHBHBIE), KOTOpblE OOECHEeUUBArOT (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSTEIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOM AesITeTbHOCTH.

Ilo3HaBaTebHBIC YHHBepPCAJIbHbIE YUeOHbIe el CTBUS

Ba3oBrble Jjornyeckue neicTBuA:

YMEHMSI MCIOJIb30BaTh HNPHUEMBI JIOTMYECKOIO MBIIUIEHUS IPU OCBOECHUM 3HAHMUIMA:
pacKpbIBaTh CMbIC] XUMHUYECKUX MOHATHH (BBIIEIATh UX XapaKTepHbIE IPU3HAKHU, YCTAaHABINBATh
B3aMMOCBSI3b C JAPYIMMHU MOHATUSMH), UCIOJIb30BaTh MOHATHS sl OOBSACHEHHS OTAEIbHBIX
(akTOB M SIBJICHUH, BEIOMPATh OCHOBAHUS M KPUTEPHH [Tl KJIacCU(DUKAIIMN XMMUYECKHUX BEIIECTB
U XUMHMYECKUX peakluil, yCTaHaBIMBAaTh NPUYMHHO-CJIEICTBEHHBIE CBSI3U MEXIYy OOBEKTaMH
U3YUYEHHsI, CTPOUThH JIOTUYECKHE DPACCYXACHUS (MHAYKTHBHBIC, IEIyKTHBHbIC, 1O aHAJOTUH),
JIeNaTh BBIBOJIbI U 3aKIIIOUEHUS;

YMEHHUE NPHUMEHATh B NPOLECCEe MO3HAHUS MOHATHS (IpeAMETHBIE M METalpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJb3yeMble B XHMHH, NPEOOPa30BHIBATH LIMPOKO
MIPUMEHSIEMbIE B XUMHHM MOJI€JIbHBIE MPEACTABICHUS — XUMUYECKUN 3HAK (CHMBOJI 3JIEMEHTA),
XUMHYeckass ¢GopMyla U ypaBHEHHE XUMHUECKOM peakuud — TpU peleHuH y4deOHo-
MO3HABATENbHBIX 33Ja4, C Y4ETOM OTHUX MOJEIBHBIX MPEJICTAaBICHUN BBIABIATH U
XapaKTepU30BaTh CYILECTBCHHbIE NMPU3HAKU H3Yy4aeMbIX OOBEKTOB — XMMHUYECKUX BELIECTB U
XMMHUYECKHX peakluil, BBISABIATh OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHBIE CBS3U U
IIPOTUBOPEYMS B U3yUYaEMbIX IIPOLIECCAX U SIBICHUSIX.

Ba3oBrble uccienoBarejabcKue NeCTBUA .



YMEHHME MCIOJIb30BaTh IIOCTABJIECHHBIE BOIPOCH B Kaue€CTBE MHCTPYMEHTA IIO3HAHMSA, a
TaKK€ B KadeCTBE OCHOBbI i1 (OPMHUPOBAHUS THUINOTE3bl 10 MPOBEPKE NPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKJICHUN;

npuoOpeTeHne OIbITa MO IUIAHWPOBAHHUIO, OPraHU3allMd W MPOBEACHUIO YYCHHYECKHX
HKCIEPUMEHTOB, YMEHHE HA0II0IaTh 32 XOI0M MPOIIecca, CAMOCTOSTENILHO MTPOTHO3UPOBATH €T0
pe3ynbraT, GopMyIHpoBaTh OOOOHICHMS M BBIBOJBI IO pE3ylibTaTaM MPOBEAEHHOTO OIIbITA,
WCCJIEIOBAHUS, COCTABIISITh OTUET O MPOJIENIaHHOM padoTe.

Pa6ora ¢ undopmaumneii:

yYMEHHE BBIOMPATh, aHATM3UPOBATH U UHTEPIPETUPOBATH HHPOPMALIUIO PA3IUYHBIX BUIOB
1 GOpM IpeICTaBICHUS, TOTYyIaeMYIO U3 PAa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs JINTepaTypa
XUMHUYECKOT0 COJIepKaHus, CIIpaBOYHbIE TocoOus, pecypchl IHTepHETa), KPUTUYECKU OLIEHUBATh
MIPOTUBOPEUYMBYIO U HEJJOCTOBEPHYIO HH(POPMALIUIO;

yYMEHHUE MPUMEHSTH Pa3IMYHbIe METO/IBI U 3aIPOCHI TIPU MOUCKE U 0TOOpe WHPOPMALIUU U
COOTBETCTBYIOIIUX JTAHHBIX, HECOOXOAUMBIX ISl BBIITOJIHEHUS YYEOHBIX U MTO3HABATENBHBIX 3a/1a4
OTpeNIeIEHHOr0 TUMA, MPHOOpETeHHE OmbiTa B 00JaCTH MCIOJNB30BAaHUS HH(POPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIaJICHUE KYJIbTYPOU aKTUBHOTO MCIIOJIb30BAHMS Pa3IMUHBIX
MOMCKOBBIX CHCTEM, CAMOCTOSITENIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMy MpeacTaBlIeHUS
uHGOpPMALMM U WUIIOCTPHPOBATH pEIIaeMble 3a/1a4ll HECIOXKHBIMH CXEMaMH, JAHarpaMMaMH,
apyrumu popmMaMu rpaduku U UX KOMOWHAIUSMU;

yYMEHHUE HCMOJIb30BaTh M aHAJIM3MPOBaTh B Ipolecce yuyeOHOH M HccienoBaTeabCKon
NEeSATENbHOCTH UH(POPMAIIUIO O BIMSHUU NPOMBILIUIEHHOCTH, CEJIBCKOT0 X034HCTBA U TPAaHCIIOpTa
Ha COCTOSTHUE OKpYXKaloUle MPUpOAHON CPe/Ibl.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUS:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe aAuanora W (Win) IUCKYCCHH) IO CYLIECTBY
oOcyxxnaeMoil Tembl, (OPMYIHUPOBATH CBOM MPEIJIOKEHUS OTHOCUTENIBHO BBIMOTHEHUS
IIPEIIOKEHHON 3a/1auH;

YMEHHMSI NIPEACTABIATH OTyYEHHbIE PE3YIbTaThl IO3HABATENIBHOM 1€ATEIbHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JeNaTh IMPE3CHTALMI0 PE3YJIbTaTOB BBIMOJHEHUS XHUMHUYECKOTO
JKCIepUMEHTa (JJa0OpaTOPHOTO ONbITa, JIA0OPATOPHOM pPabOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YI€OHOTO MMPOCKTA);

YMEHUSI y4eOHOIro COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IO3HABATEIbHON U
WCCIIEIOBATENILCKON JEITEIbHOCTH TPU PEIIEHUH BO3HUKAIOUIMX IPOOJIEM Ha OCHOBE y4éTa
Oo0IIMX HMHTEPECOB W COIIACOBAHMS MO3HUIMKA (0OCYXICHHS, OOMEH MHEHHUSMH, «MO3TOBBIC
LITYPMBI», KOOPAUHALMA COBMECTHBIX ACUCTBUMN, ONPENEIECHUE KPUTEPUEB IO OLIEHKE KauecTBa
BBITIOJIHEHHOU pabOTHI U IpyTHE).

PeryasiTuBHble yHMBepCcaAJIbHbIE YUeOHbIE 1eCTBHS:

YMEHHME CAMOCTOSATEIBHO ONPEAEIATh LEIU ACATENbHOCTH, IUIAHUPOBATh, OCYLIECTBIIATD,
KOHTPOJIMPOBaTh W TMpPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JEATEIbHOCTb, BBIOMPATH
Haubosee 3¢ (peKTUBHBIE CIOCOOBI PEIICHUS YUeOHbIX U MI03HABATENbHBIX 33/1a4, CAMOCTOSTENILHO
COCTaBJISITh WJIK KOPPEKTUPOBATH MPEIJI0KEHHBIN aJITOPUTM JICHCTBUM TPU BBINOJHEHUY 33 JaHUI
C yuéTOM NOJy4YyeHHUS HOBBIX 3HaHMM 00 H3yyaeMbIX OOBEKTaxX — BEIIECTBAX M PEaKIusX,
OLICHMBATh COOTBETCTBHUE IOJYYEHHOI'O pE3y/bTaTa 3asBICHHON LI€JIH, YMEHHUE UCIIOIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IpeJlaraéMble B YCIOBUHU 3aJaHUH.

NPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMETHBIX pe3yabTaTOB IO OCBOSHHIO O0S3aTENBHOIO COJCpPXKAHUA,
YCTAaHOBJICHHOTO JaHHOW (enepaibHOM paboyell mporpaMmoid, BBIACIAIOT: OCBOCHHBIC



O6y‘-IaIOH_[I/IMI/IC$I HAay4YHBIC 3HAHUWA, YMCHUA U CIIOCOOBI ﬂeﬁCTBHﬁ, CHCI_II/I(I)I/IHCCKI/IC JJIA
Hp@I{MCTHOfI obnactu ((XI/IMI/ISI», BUIblI OCATCIBHOCTU IO IMOJYUYCHHUIO HOBOI'O 3HAHUA, €TI0
HUHTEpIIpETAllvN, Hp606p330BaHI/IIO 1 MPUMCHCHUIO B PA3JIMYHBIX yLIe6HBIX M HOBBIX CUTYyallUAX.

K xonHuy oOyuenust B 8 kjiacce MmpeIMETHbIE Pe3ylbTaThl HA GA30BOM YPOBHE JIOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y O0YUJAIOIIMXCSl YMEHU:

pPacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX TMOHSATHH: aTOM, MOJEKYJa, XUMUYECKUI
AIIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMeCh (OAHOpPOJAHAS U
HEOJIHOPO/IHAsA), BaJCHTHOCTb, OTHOCUTENIbHAs aTOMHas M MOJEKYJspHas macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJIIpPHAsI MAacca, MaccoBasi A0Js1 XUMUYECKOTO JIEMEHTA
B COCOUHEHUM, MOJSIPHbII O00BEM, OKCHJ, KHCIOTa, OCHOBAaHHME, COJIb,
AIEKTPOOTPHUIIATETILHOCTD, CTETIEHb OKUCIICHHSI, XUMUYECKas peakiysl, Kiaccupukanus
peakLuii: peakuy COEIMHEHNUs, pEaKLUU Pa3JI0kKEHUs, PEaKIIMH 3aMELICHUs, peaKLIUU
o0OMeHa, 9K30- U SHAOTEPMHUECKHUE PEaKlnu, TETUIOBOM 3PPEeKT peakiuu, Apo aToMa,
AJIEKTPOHHBIN CJION aTroma, aToMHas OpOHTaj b, pPaJuyC aTOMa, XUMHUYECKas CBSI3b,
NOJIIpHasl M HETOJIApHAash KOBAJEHTHAas CBsA3b, WOHHAsl CBSI3b, MOH, KATHOH, aHUOH,
pacTBOp, MaccoBas A0 BellecTBa (MPOLEHTHAs KOHIIEHTpallKs) B pacTBOPE;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKHUX IMOHSATHUI M NPUMEHSTHh 3TU
MOHSITHS MIPU OMTMCAHUM BEILIECTB U MX MPEBPAICHHIA;

UCTIOJIb30BAaTh XMUMHYECKYI0 CHUMBOJHKY JJIsi COCTaBJIeHHS (OpPMYIT BEUIECTB H
YpaBHEHUN XUMUUYECKUX PEAKIUM;

ONpEENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEJUHEHMSX, CTENEHb
OKHUCJICHHS JJIEMEHTOB B OWHApHBIX COCIWHEHUSX, MPHHAJIC)KHOCTh BEIIECTB K
Onpene€HHOMY KJIAacCy COEAMHEHHH 10 ¢opMmynaM, BHJ XUMHUYECKOW CBS3U
(xoBaJIeHTHas! M MIOHHAs) B HEOPraHUYECKUX COCTUHEHUSX;

packpsiBaTh cMmblca llepnonnueckoro 3akona [[. M. MeHneneeBa: 1eMOHCTPUPOBATh
MOHUMAaHHE TEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHX 3JEMEHTOB OT HX
nonoxkeHuss B Ilepumommyeckoil cucrteMe, 3aKOHOB COXPAaHEHHUS MAacChl BEIECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHUs, 3aKOHa ABOrajipo;

OMKCHIBATh M XapakTepu3oBaTh Tabmuunyio ¢opmy Ilepuoanueckoit cucTeMbl
XUMHYECKHX AJIEMEHTOB: pas3jinyaTh IMOHATUS «IJIaBHas mnoarpymnmna (A-rpynma)» u
«mmobounas moxarpynma (b-rpynma)», Maneie ¥ OONBIIME TEPHOIBI, COOTHOCHTH
0003HaueHMs1, KOTopble UMeroTcs B Tabmuue «llepuonnyeckas cucremMa XMMHYECKHX
anemeHToB J[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKHX OJJIEMEHTOB (COCTaB W 3apsj snapa, oOIee 4YHUCIO DSIEKTPOHOB H
pacrpeielieHre UX 10 3JEKTPOHHBIM CIIOSIM);

KJ1acCu(UIUPOBATh XUMUUYECKHUE AJIEMEHThI, HEOPraHUYECKHE BEILeCTBA, XUMHUYECKUE
peakuuu (II0 YMCIy M COCTaBy YYacTBYIOIIMX B PEAKLUHU BELIECTB, IO TEIUIOBOMY
sdexry);

XapaKTepu3oBaTh (ONMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBAa BEIIECTB PA3JINYHBIX
KJIacCOB, MOJATBEp)KJas  ONHCAaHWE TpPUMEPAMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUi;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MOXKHOCTH MPOTEKAHUSI XUMUYECKUX MIPEBPAILCHUI B PA3JIUYHBIX YCIOBHSIX;
BBIUNCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTa 1Mo (hopMyie COeTUHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpE, MPOBOJUTH PACUETHI [0 YPABHEHUIO XUMHUECKON PEAKLUU;



MPUMEHSTh OCHOBHBIE OIEPAIlUU MBICTUTEILHON NEATeTbHOCTH — aHAJIU3 M CHHTE3,
cpaBHEHHE, 0000IICHHE, CUCTEMATH3AINIO, KIaCCU(UKAIUIO, BBISBICHUE MPUINHHO-
CJIEICTBEHHBIX CBSI3€d — JIJISl M3YYEHHs CBOMCTB BEIIECTB U XUMHYECKUX PEaAKIIHIA,
€CTECTBCHHO-HAYYHBIC METO/IBI IO3HAHUS — HAOJI0ICHNE, H3MEPECHHE, MOJICIIUPOBAHHUE,
AKCIIEPUMEHT (PEaIbHBIN U MBICIICHHBIN );

CIeOBaTh TMpaBWIAM TIOJB30BAaHUS XUMHYECKOW TMMOCYyIoi U  J1ab0paTopHBIM
o0opysoBaHHEM, a TakXKe IMpaBWIaM OOpaIlleHUs C BEUIECTBAMH B COOTBETCTBUH C
WHCTPYKITUSIMU 110 BBITIOJTHCHUIO Ta0OPATOPHBIX XUMUYECKUX OTBITOB IO MOTYYCHHUIO U
COOMpaHMIO Ta3000pa3HBIX BEMIECTB (BOAOPOMAa W KHUCIOPOAA), MPUTOTOBICHHUIO
pPacTBOPOB C OIpeneaEHHON MaccoBOM JoJeil pacTBOPEHHOTO BEIIECTBA, TNIAHUPOBAThH
U TIPOBOJIMTH XUMHUYECKHE dKCIIEPUMEHTHI M0 PaCIO3HABAHUIO PACTBOPOB IIETOUeH U
KHCJIOT C TIOMOIIBIO0 HHIUKATOPOB (JIakMyc, peHonranernt, METUIOpaHXK U IPYyTre).

K xoHuy oOyueHus B 9 kJiacce NpeIMETHbIE Pe3y/lbTaThl Ha 0A30BOM YPOBHE JIOJIKHbI
OTpaXkaTh C(HOPMUPOBAHHOCTD y O0OYUAIOIIMXCSI YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX IMOHSATHNA: XUMUYECKUN 3JIEMEHT, aTOM,
MOJIEKYJIa, NOH, KaTUOH, aHUOH, IIPOCTOE BELIECTBO, CIIOAKHOE BEIIECTBO, BAJICHTHOCTD,
AIEKTPOOTPULIATENIBHOCTD, CTENEHb OKHCICHHS, XMMHYECKas peakius, XUMUYeCKas
CBAI3b, TEIUIOBOM 3 (eKT peakiuu, MOJb, MOJSPHBIA 00BEM, pacTBOp, ANEKTPOIUTHI,
HEDJICKTPOIIUTHI, DJIEKTPOJUTHYECKAST JUCCOIMAINS, PpPEaKIUd WOHHOTO OOMEHa,
KaTajan3aTop, XUMHYECKOE paBHOBECHE, OOpaTHUMble W HEOOpaTUMBbIE PpEaKIUH,
OKUCITUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIUU,  OKHUCJIHTENb,  BOCCTAHOBUTEID,
OKHCJIEHWE ¥ BOCCTAHOBIICHHE, aJUIOTPOIHUsA, aM(OTEepHOCTh, XUMHUYECKas CBS3b
(koBalleHTHasi, MOHHAs, MeTaJUIM4yecKas), KpUCTAUIMUecKas pemérka, KOppo3us
METaJUIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOW pEaKIuHu, TMPEeAeiabHO JOIyCTUMAas
koHneHnTpauus [1JIK BemecTsa;

WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX TMOHATUM U MPUMEHATH 3TU
TIOHSTHUS TIPU OTIMCAHUH BEIIECTB U X MPEBPAICHUH;

UCIIONIb30BAaTh XMMUYECKYI) CHMBOJHUKY [UJISI COCTaBiCHHS (OpMyT BeEIIeCTB U
YpaBHEHUN XUMUUYECKUX PEAKIUM;

ONpENENsATh BAJEHTHOCTh W CTENEHb OKHUCJICHUS XUMUYECKHX JJIEMEHTOB B
COCAMHEHUSAX PA3JIUYHOIO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCy COENMHEHUN Mo (QopmyaaMm, BUA XUMUYECKOW CBsI3U (KOBaJICHTHAs, MOHHAs,
METaJUTMYECKasi) B HEOPraHMYECKUX COCIMHEHMSX, 3apsiji HOHA IO XHWMHYECKOU
dbopMmyre, xapakTep Cpelabl B BOJHBIX PACTBOpPaX HEOPTaHUYECKUX COEMHEHUH, TUI
KPUCTAJUIMYECKOM pEeIETKH KOHKPETHOTIO BEILIECTBA;

packpsiBaTh cMbici [lepronnueckoro 3akona JI. M. MenneneeBa u 1eMOHCTPUPOBATh
€ro NMOHMMAaHHE: OMHUCHIBATh U XapaKTepHu30BaTh TabimuuHyo dopmy [lepuoamueckoit
CHUCTEMBbl XUMHUYECKHUX OJJIEMEHTOB: DPa3ju4aTh MOHITHS «rJaBHas moxarpymnmna (A-
rpynmna)» u «mobounas mnoxarpynmna (b-rpymma)», manple u OONbIIHME TEPHUOIBI,
COOTHOCHUTBH 0003HAUEHUSI, KOTOPBHIC HIMEIOTCS B IIEPUOINICCKOM TAOIHIIE, C YUCTOBBIMU
XapaKTepUCTUKAMU CTPOCHHUSI aTOMOB XMMHMYECKUX 3JIEMEHTOB (COCTaB M 3apsl A1apa,
o0111ee 4ncio AMEKTPOHOB U pacTpeesieHue X MO JIEKTPOHHBIM CIIOSIM), OOBSICHAITH
0o01mure 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOWCTB SJIEMEHTOB M HMX COCAMHEHUI B
Ipejesiax MajablX IEPUOJOB U TJIABHBIX MOATPYNI C YYETOM CTPOEHUS UX ATOMOB;



KJIaccu(pUIUpPOBaTh XUMHYECKUE 3JIEMEHTHI, HEOPraHMYECKHE BELIECTBA, XUMUYECKUE
peakuuu (IO YHUCIy M COCTaBy Y4YacTBYIOIIMX B PEAKLMU BEIIECTB, MO TEIJIOBOMY
3pdeKTy, 10 U3SMEHEHUIO CTENIEHEeH OKUCICHUS XUMUYECKHX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME M CHEHUPUUECKHEe XUMHUYECKHE CBOWMCTBa
IIPOCTBIX U CIOKHBIX BEILECTB, MOATBEPXKAAsi ONMCAHUE IPUMEPAMU MOJIEKYISPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIIU;

COCTAaBIISATh YPABHEHMSI IJIEKTPOIUTUUECKON TUCCOLMALIUN KUCIIOT, IEN0YEH U CONEH,
IIOJIHBIE U COKpAIEHHBIE YPaBHEHUS peaklMi MOHHOIO OOMEHa, YpaBHEHMsI peaKLui,
MOATBEPXKJAIOIIUX CYHIECTBOBAHME TE€HETUYECKOM CBSA3M MEXIY BEIECTBAMU
pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYHNIHOCTH OKHMCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIHUN MOCPEICTBOM
COCTaBJICHUS 3JICKTPOHHOTO OajlaHca 3THUX pPeakluii;

IIPOrHO3MPOBATh CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT UX CTPOCHHS, BO3MOXHOCTH
IIPOTEKAHUSI XMMUUECKUX MPEBPAIIECHUI B Pa3JIMUHBIX YCIOBHUSAX;

BBIUUCIISITH OTHOCUTENBHYIO MOJIEKYJIAPHYIO M MOJIIPHYIO MacChl BEILECTB, MACCOBYIO
JIOJII0 XMMHUYECKOT0 3JIeMeHTa 1o (popMylie COeTUHEHHUsI, MACCOBYIO JIOJIIO BEILIECTBA B
pacTBope, IPOBOJUTH PACUETHI 0 YPABHEHUIO XUMHUECKON peaKIiiu;

coOmolaTh MpaBWja TOJb30BAaHUS XUMHMYECKOW TOCYJOM U J1abopaTOpHBIM
o0opynoBaHHEM, a Takke MpaBuia oOpallleHus C BEIIECTBAaMU B COOTBETCTBUHU C
MHCTPYKLHUSAMHU I10 BBINOJIHEHUIO JAOOPATOPHBIX XUMUYECKUX OIBITOB I10 MOJIYYEHHIO U
COOMpPaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YITIEKUCIIOTO ra3a);

IIPOBOAMTDH PEAKLMH, MOATBEPKAAIOIINE KaUYECTBEHHBIN COCTaB Pa3jIMYHBIX BEILECTB!
pacro3HaBaTh ONBITHBIM MyTEM XJopuia-, OpoMua-, moaua-, kapOonar-, ¢ocdar-,
CHWJIMKaT-, Ccynab(daT-, THIPOKCHI-UOHBI, KAaTHOHBI aMMOHMS M HOHBI H3YyUYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPraHMYECKHUX BEIIECTB;
MPUMEHSTh OCHOBHBIE ONEpPAlMi MBICIUTEILHON NEATeIbHOCTH — aHaJIU3 M CHHTE3,
cpaBHEHHe, O000O0IIeHHEe, CHCTEMAaTHU3aLUI0, BBISIBICHUE MPUYUHHO-CIEICTBEHHBIX
CBSI3€d — JUISl M3YYEHMsI CBOMCTB BEIECTB M XMMHYECKUX PEAKLUN, €CTECTBEHHO-
Hay4HbIE METO/1bI IO3HAHNUS — HAOJII0ACHUE, U3MEPEHUE, MOAECTUPOBAHHUE, SKCIIEPUMEHT
(peanbHbII U MBICTICHHBIH).



TEMATHYECKOE INTAHUPOBAHHUE
8 KUIACC

Ne

HaumeHoBaHue pa3iesioB u

KoanuyecTBo 4acoB

KonTposabHbie

IIpakTnyeckue

JJ1eKTpOoHHBIE (HU(pPOBHIE)

n/n TeM IPOrpaMMBbl Bceero paGoTHI paBoThI o0pa3oBaTesibHbIE PeCypChl
Pa3nea 1. IlepBonavaibHble XUMHYECKHE IOHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHMUS U 5 05 2 but6mmoreka [IOK
NPaKTUIECKOH e TETbHOCTH ' https://m.edsoo.ru/7f41837¢c
YyeJoBeKa
12 BemiecTBa 1 xummuueckue 15 1 but6mmoreka [IOK
peaxIuu https://m.edsoo.ru/7f41837¢
Hroro o pasueny 20
Pa3znen 2. BaxHelimue npeacTaBuTe/ M HEOPraHMYEeCKUX BeleCTB
21 Bosznyx. Kucnopon. [Tonsitie 06 6 bu6nmuoreka [IOK
OKCHJIaX https://m.edsoo.ru/7f41837c
29 Bonopon.llonstue o kuciorax u 8 1 bu6nmuoreka [IOK
COJISIX https://m.edsoo.ru/7f41837c
23 Bopna. PactBopsr. [Tonsitie 06 5 1 1 bubmuoreka [IOK
OCHOBAHHSAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCHI 11 1 1 bu6anorexa LIOK
HEOPraHUYECKUX COETUHEHUI https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pazpnen 3. Ilepnonnueckuii 3axon u [lepuoanyeckas cucrema xumudeckux 3j1emeHToB /I. U. MenaeneeBa. CTpoenne aToMoOB. XUMHYeCKast

c¢BsI3b. OKHCJIUTEIbHO-BOCCTAHOBHTEJIbHbIE pP€aKmuun

3.1

[lepuoanueckuii 3aKOH U
[lepnonnueckas cucrtema
XUMHUYeCcKUX 3yiemeHToB 1. 1.
Menpnene-eBa. CTpoeHue atoMa

but6mmoreka [IOK
https://m.edso0.ru/7f41837c
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XUMHUYECKAd CBA3b.

but6mmoreka [IOK
3.2 OKHCIHTEIEHO- 8 . https://m.edsc%.ru/7f41837c
BOCCTAHOBUTEJIBHBIC PEAKIIUN
but6mmoreka [JOK
Hroro o paszeny 15 https://m.eds&.ru/7f41837c
Tosropere 3 bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO HACOB I10 68 45

[TPOTPAMME
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ITOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
Kosn4vecTBOo 4acoB
Ne T Kountpo Ipakrnye = [Mara 363 CKTPOHHbIC HPPOBLIE
w/n eMa ypoka Beero | MLHLIe ke — odpa3oBaTejbHbIE
pecypchbl
padoTbI padoTbI
1 [Ipeamet xumun. Poias xumMuu B )kKU3HU YesnoBeka. Tema 1 bu6anoreka LIOK
U BEIeCTBa https://m.edsoo.ru/ff0d210c
2 [TonsiTHe 0 METOIAX TIO3HAHUS B XUMUU 1 bubmorexa [IOK
https://m.edsoo.ru/ff0d227e
3 E£6a§;§$;§;ﬂnp§§;g;§ _025[;:_1[111):1{]311:;11 i ?Izgz;;ipmm 1 bubsmorexa [IOK
https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObI pa3iesieHus 1 05 but6mmoreka [IOK
cMeceil. BxogHasti KOHTpoIbHasI paGoTa. ’ https://m.edsoo.ru/ff0d26ca
5 [TpakTrueckas padota Ne 2 «Pa3nenenue cmeceit (Ha 1 bubnuorexa [JOK
pUMepe OYUCTKU TIOBAPEHHOM COJIN)» https://m.edsoo.ru/ff0d28c8
but6mmoreka [IOK
6 ATOMBI H MOTIEKY b1 . https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE DJIEMEHTHI. 3HAKU (CUMBOJIBI) XHMHUYECKUX 1 bubnuotexa [JOK
JIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie U CIIOXKHBIE BEIIECTBA 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUECHHE 1 bubsmorexa [IOK
https://m.edsoo.ru/ff0d2d50
3aKoH MOCTOSIHCTBA COCTaBa BEIIECTB. XMMHUYSCKas but6mmoreka [IOK
10 1 .
¢dopmyna. BaneHTHOCTh aTOMOB XUMHUYECKUX JI€MEHTOB https://m.edsoo.ru/ff0d2eae
11 OtHocutenbHast aToMHas Macca. OTHOCHUTETbHAS 1 but6mmoreka [IOK
MOJIEKYJISIpHasi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 101 XMMAYECKOT0 JIEMEHTA B COEIUHEHUN 1 bubmorexa [JOK

https://m.edsoo.ru/ff0d350c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c

bubnuorexa [JOK

13 KommuectBo BemectBa. Moiib. MosisipHast macca https://m.edso0.ru/ff0d5230
14 du3znyeckue U XUMHUYECKUE SBJICHUA. XUMUYECKast bubnuorexa [JOK
peaKIst https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku 1 ycia0BUs MPOTEKAHUS XUMUYECKUX PEAKLIUU bubmmorexa LIOK
https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUS MAcChl BEIIECTB. XUMHUUECKHE bu6mmoreka [IOK
ypaBHEHUSI https://m.edsoo.ru/ff0d3b88
17 Brranciaenus xonmyecTBa, MacChl BEIIECTBA 11O but6mmoreka [IOK
YpaBHEHUSIM XUMHUUECKHX PEaKIUi https://m.edsoo.ru/ff0d5708
18 Knaccudukanus XuMrUdecKux peakiuil (CoeIuHEHN, but6mmoreka [IOK
pas3IoKeHus, 3aMeIICHHs, 0OMEHA) https://m.edsoo.ru/ff0d3f34
19 M. B. JIoMOHOCOB — yUY€HBIA-3HIIMKIONEIUCT. but6mmoreka [IOK
O06001IeHre U crucTeMaTu3alus 3HaHu| https://m.edsoo.ru/ff0d40c4
20 Konrponbnas padora Nel mo reme «Bemecrsa u bu6nuorexa [IOK
XHMHYECKHE PeAKIINN https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecsk razos. Cocras Bo3ayxa. Kucinopox — bu6mmoreka [IOK
AJIEMEHT U TpocToe BeriecTBo. O30H https://m.edsoo.ru/ff0d448e
29 PuznyecKre 1 XUMUYECKUE CBOMCTBA KHCIOPOAa bu6mmoreka [IOK
(peakuuu oxucienus, ropeane). [lonstue 06 okcumax https://m.edsoo.ru/ff0d4614
23 Crioco0bI TToTy4eHHs KUCTIOpoa B 1abopaTopuu U bubnuorexa [JOK
IpOMBIIIIEHHOCTH. [IpumMenenune kuciopoaa https://m.edsoo.ru/ff0d497a
TennoBoi KT XUMHYECKOMN PEaKIUM, TOHATH
24 Teep;(())XI?IMI:‘(})eq())Ie(OM ypaBHZ;I/I(I)/I EI?:?O-H u 0 o0 bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d4790
SHIOTEPMUUYECKUX PEAKIIUSIX
o5 TomnuBo (He(Th, yroib U MeTaH). 3arpsi3HEHUE BO3/1yXa, bu6nuorexa [IOK
CIIOCOOBI €ro MpeI0TBPAIICHHS https://m.edsoo.ru/ff0d4c4a
[Tpaktuyeckas padora Ne 3 o teme «llosnyuenue u bu6nuorexa [IOK
26 z )
COOMpaHue KKCI0POa, U3YUCHHUE €T0 CBOMCTBY https://m.edsoo.ru/ff0d4ae2
27 Bonopon — snemMeHT u npoctoe BemiecTBo. Haxoxnenue but6mmoreka [IOK

B IPHPO/IC

https://m.edsoo.ru/ff0d4dd0
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duznyeckue 1 XMMHUYECKHE CBOMCTBA BOAOpoOAa.

bubnuorexa [JOK

28 TTpiMeHeHIE BOTOpOTa., https://m.edsoo.ru/ff0d4ddo

29 [lonsTHE O KHCIOTaX U COIAX bubmorexa LIOK
https://m.edsoo.ru/ff0d50d2

30 CriocoOsI MmoTyueHus: BOJOPOa B labopaTopuu BHGH_HOTeKa HOK
https://m.edsoo.ru/ff0d4dd0

31 [IpaxTrueckas paborta Ne 4 o teme «llonydyenue u bu6mmoreka [IOK
coOMpaHUe BOJOPO/IA, H3YUCHUE €T0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
32 MossipHblil 00bEM ra3oB. 3aKOH ABOTaIpoO ﬁgg?%?;i%i&%ﬁlﬁo d542¢

33 Brruncienus o0b€Ma, KOJTHYECTBA BEIECTBA ra3a 1o ero but6mmoreka [IOK
U3BECTHOMY KOJIMUECTBY BEIIESCTBA WIN 00BEMY https://m.edsoo.ru/ff0d55a0

34 Breruucnenus 00bEMOB ra3oB 110 ypaBHEHUIO PEAKIUU Ha bubnuorexa [JOK
OCHOBE 3aKOHA O0BEMHBIX OTHOIICHUM ra30B https://m.edsoo.ru/ff0d5708

35 duznyecKkre 1 XMMUYECKHUE CBOMCTBA BOJIBI bubmorexa LLOK
https://m.edsoo.ru/ff0d587a

N but6mmoreka [IOK
36 CoctaB ocHoBanwmii. [lonstue 00 nHANMKATOpaX hitps://m.e dsgj.ru /F0d5962

37 E;f;cz?uifsgziogfgfssbr}iaﬁ;?cec;ﬁe;[:m BEIECTBA B Eubmorexa LOK
pacTBope https://m.edsoo.ru/ff0d5b40

e e Lo Busorea 101
o https://m.edsoo.ru/ff0d5eba

pPacTBOPEHHOTO BEIIECTBAY

39 KonTpoabnas padora Ne2 no reme «Kuciaopon. bu6muoreka [IOK
Bonopoa. Bona» https://m.edsoo.ru/ff0d6342

40 Oxcuapl: cocTaB, Kilaccu(UKaIMsI, HOMEHKIIATypa BH6H_HOTeKa HOK
’ ’ https://m.edsoo.ru/ff0d664e

a1 [Tonyuenne u XMMUYECKUE CBOMCTBA KUCIOTHBIX, bu6anoreka LIOK
OCHOBHBIX ¥ aM()OTEPHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e

42 OcHoBaHUsA: cOCTaB, KJIacCH(UKAIIK, HOMCHKJIATypa bubmorexa HOK

https://m.edsoo.ru/ff0d67ca
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bubnuorexa [JOK

43 [Tony4yeHue 1 XMMUYECKHE CBOMCTBA OCHOBAHUN https://m.edsoo.ru/ffod67ca
44 Kucnotsl: coctaB, kiaccudukanus, HOMEHKIATYpa bubmmorexa [IOK
‘ ’ ’ https://m.edsoo.ru/ff0dfee2
45 IlonyyeHue U XUMUYECKUE CBOMCTBA KUCIIOT bubmmorexa LIOK
https://m.edsoo.ru/ff0dfee2
16 Conu (cpenHue): HOMEHKIATYpa, CIIOCOObBI MOTY4YEeHHUS, bu6mmoreka [IOK
XHUMHUYECKHE CBOMCTBA https://m.edso0.ru/00ad9474
o
47 i%i?;;gﬁxniﬁ?;a;ﬁaz 111)5 Tee;? iOCHOBHHe KJIaCCHI Bubmorexa LIOK
o https://m.edsoo.ru/00ad9b7c
HEOPraHMYECKHUX COCIMHEHUI»
48 I'eneTndeckas CBsI3b MEXKIY KJIaCCAMU HEOPTAHUYECKUX bubmumorexa [LIOK
COCIMHEHHI https://m.edso0.ru/00ad9a50
. bubmuoreka [IOK
49 O06o0meHne u cucTeMaTu3anus 3HAaHUK https://m.edso0.ru/00ad9ch?
Konrpoabnas padora Ne3 no reme "OcHOBHBIE bubnmoreka [JOK
50 o )
KJIACCHI HEOPTraHUYECKUX COeTHHEeH Ui https://m.edsoo.ru/00ad9ela
[lepBbie MOMBITKU KIACCH(PUKAIIUU XUMUIECKUX bu6mmoreka [LIOK
51 )
as1ieMeHTOB. [ToHsTHE O TPYIIaxX CXOMHBIX JIEMEHTOB https://m.edsoo.ru/00ad9ffa
52 Ilepnonnueckuii 3akoH u [lepuonnueckas cucrema bu6mmorexa [LIOK
xuMHuueckux 3memenTtoB JI. Y. Menneneena https://m.edsoo.ru/00ada52c
53 [lepuoapl, TPy, TOATPYIIIBI bubmorexa [IOK
’ ’ https://m.edsoo.ru/00ada52c
o4 Crpoenue atoMoB. CocTaB aToMHBIX s1ep. M30Tomnsl ]i?tp'[lgsj,]:?/(r)r:.eelccias(])_gc.)rISIOOa da3a?
55 CTpoeHue 371eKTPOHHBIX 000JI0YEK aTOMOB HJIEMEHTOB bu6nuorexa [IOK
[Meproanueckoii cucremsl 1. M. Menneneesa https://m.edsoo.ru/00ada6bc
XapakTepucTuka XHMH1ECKOTO DIIEMEHTA 110 Ero Bubnmorexa [IOK
56 nojoxxeHuto B [lepuoanyeckoii cucreme /. 1.

MenneneeBa

https://m.edsoo.ru/00ada824



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824

3HaueHUE HepI/IOI[I/I‘leCKOI‘O 34aKOHa JIA pa3BUTHUS HAYKHU

bubnunorexa LIOK

57 ;ng}))g(:;l;:g . . MenneneeB — y4&€HBIN, 1e1aror u 1 https://m.eds00.ru/00adag6e
58 DNEeKTPOOTPULIATETLHOCTh ATOMOB XUMHUYECKHUX 1 bubnuotexa [JOK
3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubnuotexa [JOK
59 Honnast xumuaeckasi cBs3b 1 https://m.e dS(])_}).ru 100adac34
60 KoBasieHTHAas TTONISIpHAS XUMUYECKas CBSI3b 1 bubmorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBasienTHast HEnoIApHAs XUMUYECKast CBSI3b 1 brbmorexa [IOK
https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 Crenens okncnemnis . https://m.edsg).ru/OOadanS
63 OKHCIUTETFHO-BOCCTAHOBUTEIHHBIC PEaAKITHH 1 Bubmuorexa LIOK
https://m.edsoo.ru/00adb076
64 OKuCAUTETN ¥ BOCCTAHOBHTEITU 1 Eggi%%i%igﬁ{f/ma db076
65 KonTpoabnas padora Ne4 nmo reme «CTpoeHne atoma. 1 1 bu6mmoreka [LIOK
XHUMHYECKast CBA3bY https://m.edsoo.ru/00adb486
66 YnpakHEeHUS B COCTABICHUH OKUCIUTEIHHO- 1 bubnmnoreka [JOK
BOCCTAHOBHTEJIBHBIX PEAKITHit https://m.edsoo.ru/00adb33c
67 ITosropenue Tem «I13 u IICXD JI.U. Menneneesa u 1 bu6mmorexa LIOK
CTPOCHHE aTOMa https://m.edsoo.ru/00ad9cb?2
68 IToBTopenne tem «CtpoeHue BemecTBa. OKUCIUTEIBHO- 1 bu6mmorexa LIOK
BOCCTaHOBHTEIIbHBIC PEAKIIUIY. https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4,5



https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
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IIpniaoxenne Nel
KOHTPOJIBHO-U3MEPUTEJIBHBIE MATEPUAJIbI
Tema: Bxoagnasi KOHTpoJbHasA padoTa
I BapuaHT (21
OaJr)

1. [ars onpenenenue TepMuny «BemmectBo». (1 bann).
2. BcraBbTe nponyiieHHoe c0BO — TepMuH: (1 6asm): ... - MeNpYaiillias yacTHUIla BEIIeCTBa
3. TlpuBectu mpumep BellecTBa pacTBOPUMOTO B Boze. (1 6ann).

4. CooTHecuTe MpeI0KEeHHbIe TPUMEPHI C TOHATHAMIE: 1) Teno wiu 2) BenecTBo (OTBET 3anucaTh
MOCJICIOBATEILHOCTRIO IIUPP). (6 6an108)

npumepbl: MOMAMUA: [T F B T i E
A) rBO311B I') crexno 1) Teno
b) Baza ) monera 2)
BEIIECTBO
B) xeneso E) menp
5. BriOepure xauecTBEHHBIE MPUITaraTeIbHbIE, KOTOPHIE MOTYT OBITH OTHECEHHI K TenaM: (2 Oaiia)
A) yBeCHCTEHII B) pacTBOopuMETit
B) Tsoxénmrit I') maxyuwit

6. BcraBpTe mpormyiieHHOe CIIOBO B mpeioxenuun: (1 Gam)
[Ipu3Haky, M0 KOTOPHIM OJTHH BEIIECTBA OTIMYAIOTCS OT JPYTUX, - 3TO ...

7. BeiOepute U3 criMcka BelecTBa HEpacTBOPUMBIC B Bojie: (3 Oasuia)
A) mecok B) caxap B) yrons I') coma ) npeBecuna

8. U3 mepeuns npunaraTeIbHbIX BEIOEPUTE TE€, KOTOPBIE MOKHO HCIIOIb30BaTh ISl XapaKTEPUCTUKH
npedzpo308020 Heba: (2 daia)

A) )KeJIe3HbIH, b) marautHBIl, B) CBHHIIOBEIH, I') TsoKEnpIi, I1) cepebpucTo - OembIii

9. Onwmmre CBOWCTBA caxapa, MPUIEPKUBAICH CIEAYIOIIETO IUIaHa: arperaTHoe COCTosTHUE (TIpU
HOPMAJTLHBIX YCIIOBUSX ), IIBET, 3aIlax, paCTBOPUMOCTE B BoJIe. (2 6ayia)

10. OnuiiuTe, KaK B MOXOHBIX YCIOBHUSIX OYUCTHUTH U 00€33apa3uTh PEUHYIO BOIY U CIENaTh €€
HPUTOJHOM /ISt IMThs U IpuroToBiieHus nunu? OTBET 3allUIIATE B MOPAAKE OCYIICCTBICHUS
onepanuii (2 6aa)

2  BapuaHT
(21 6amn)

1. Jatp ompenencHue TEPMUHY «Teno». (1 6ann).
2. BcraBbTe mpomyiieHHOe cloBo — TepMuH: (1 0amr): ... - MelbYaiiias YacTHIa BeEIIeCTBa
3. ITlpuBectn mpumep BelecTBa HEPACTBOPUMOTO B Boae. (1 6ann).

4. CooTHecuTe MpeI0KCSHHBIE PUMEPHI C TOHSATUAMHU: 1) Teno wiu 2) BemecTBo (OTBET 3aKucaTh
MOCTIeIOBATENLHOCTRI0 TTUPD). (6 6an108)

npumepuL: nonsmus: T B T i E
A) 30110TO I') mecox 1) Temo

b) xamms J1) nuuetika 2)

BEIIIECTBO

B) mens E) caxap

5. Bribepure KauecTBEHHbIE IPUIIaraTesibHbIE, KOTOPBIE MOTYT OBITH OTHECEHBI K BelecTBam: (2
Oasuia)
A) yBecuCTbIi B) pacTBopuMBIit



B) BorHyTHIi I') naxyuwit
6. BcraBpTe mporrymieHHoe clIoBO B mpemioxkennu: (1 6ana)
To n3 "ero cocTosT pU3NIECKHe Tena - 3TO ...
7. BeiOepute u3 crircka BELIeCTBa PacTBOPHUMEIC B Boje: (3 Oayia)
A) mecok b) caxap B) yroms I') cona ) crmapt
8. W3 mepeuHs npunaraTeabHBIX BEIOEPUTE TE€, KOTOPBIE MOKHO MCIIONB30BATH IS XapaKTEPUCTHKH
YmpeHHe2o unest Ha ocenHell mpage:: (2 Oaina)
A) sSpKuid, B) cepebpucteiif, B) cepnii, I') cranbHOH, ) 3omotoi
9. Onummre cBOMCTBAa PACTUTEIHHOTO Maciia, IPUACPKUBASCH CIEAYIOLIETO IIaHa: arperaTHoe
cocrosiHHe (TIPU HOPMAaJIbHBIX YCIIOBUSX), IBET, 3aIlaX, paCTBOPUMOCTH B BoJle. (2 Oaruia)
10. B caxap nomnanu Mejikue Kyco4ku crekia. Kak Bbl mosryunte 4yrucThiii caxap? Onuiiure
MOCJIeIOBATEILHOCTh ACUCTBUH. (2 Oaa)

Kontpoabnas padoraNel «BemecTBa 1 XuMu4ecKkne peakium)
Bapuanr 1

Yacts A. TecToBble 3a1aHusi ¢ BBIDOPOM OHOI0 NPABHJIBLHOIO 0TBeTa (2 0a/11a)
Al. [lpeqMeToM UW3y4YeHHMs] XHUMHUHU SIBISIOTCA BEIIECTBA. BHHMMaTEIbHO PpacCMOTPUTE
NpPEUIOKEHHBIE PUCYHKH. YKa)XUTE HOMEp pHCYHKa, Ha KOTOPOM U300pakéH OOBEKT,
coJiepKalluil MHIMBUYalIbHOE XUMUYECKOE BEIIECTBO.

* Puc. 3
A2. Vkaxure, B X0€ KaKOTr0 U3 NIPUBEAEHHBIX HIKE ITPOLIECCOB MMPOTEKAET XUMHUYECKast
peakuus.

1. Co BpeMeHeM JIMCThs Ha IEPEBBAX JKEITEIOT.

2. Ilog Harpy3koii OOpHbIE KOHCTPYKILIMU CO BpEMEHEM J1e(hOpPMUPYIOTCS.

3. C TeyeHHEeM BpeMEHH CKOPOCTb CBOOOTHOIO MaleHUs IPeIMETa YBETHUUBACTCS.

Hanummre Homep BbIOpaHHOTO Mpoliecca U 00bSICHUTE CAETaHHbIA BaMU BBIOOP.

A3. U3 npuBenEHHOIO CIMCKa BEIOEpUTE BEpHBIE CY)KICHHS O MPaBUIaX MOBEICHUS B
XUMHUYECKOH J1abopaTopuu U 00palieHus ¢ XMMUYECKUMH BellecTBaMu B ObITy. B oTBeTe
3anumure udpsl, Mo KOTOPHIMU OHM yKa3aHbl. (B 3amaHun MoKeT ObITh HECKOJIBKO BEPHBIX
CYXKIACHHIA. )

1) [y uamepenust 00bEéMa XKUAKOCTH UCTIOIb3YIOT MEPHBIN [IUITHMHIP.

2) Crynka ¢ NeCTUKOM NpeAHa3HAYEHbI Ul IPUTOTOBIEHUS PACTBOPOB.

3) IonuaTHIEHOBBIE MAKETHl JIETKO Pa3pyLIalOTCs IMOJA JIEHCTBUEM aTMOC(HEPHBIX SBICHUN U
II09TOMY HE NPEACTABIIAIOT YTPO3bI A OKPYXKAIOLIEH CPEMbI.

4) CrupanbHble OPOIIKH HEJIB3s UCII0JIb30BATh AJI1 MBIThsSI KyXOHHOM ITOCY/IBI.

A4. U3 xkypca xumun BaM U3BECTHBI ClIEAYIONINE COCOOBI Pa3/ICICHUSI CMECEH: omcmausanue,
Qunbmposanue, OucmunIAYUs (nepeconKa), Oeticmeue MazHUmoM, 6blNAPUSAHue,
kpucmanmuszayus. Ha pucyHkax 1-3 npencTaBiieHbl IPUMEPHI UCIIOIb30BAHNS HEKOTOPBIX U3
MEePEYNCICHHBIX CIIOCOOOB.



Puc. | Puc, 2 Puc. 3

Kakue u3 Ha3BaHHBIX CIIOCOOOB pa3aciiCHuA cMecel MOXKHO MNPUMCHUTD JJIs1 OUUILCHUA:

1) Kpynel U IONABIIUX B HEE KEJIE3HBIX OMWIOK;
2) BOJbI U PACTBOPEHHBIX B HEM COJIEH.

3anuimuTe B TaOIMIy HOMEP PUCYHKA U Ha3BaHHE COOTBETCTBYIOILETO CIIOCO0a pazieieHUs
CMECH.

Cmech Homep pucyHnka Cnocod pa3aeeHusi cMecH

Kpyna u nonasmmue B Heé
JKEJIE3HBIE ONUJIKU

Bona u pactBopéHHBIE B HEN
COJII

AS. OHUM U3 HAyYHBIX METOJOB MO3HAHUS BEILIECTB U XUMUUYECKUX SIBIICHUN SBIISIETCS
MOJeNnpoBaHue. Tak, MOJEIHN MOJIEKYJI JAIOT MPEACTAaBIECHUE O B3aUMOCBSI3H MEXKIY CTPOCHHEM
Y CBOMCTBAaMH BELIECTB.

Ha pucynkax 1-3 n300pakeHbI MOJIETTH MOJIEKYJ TPEX BEIIECTB.

Puc. 1 Puc. 2 Puc. 3

IIpoananu3supyiite JaHHBIE MOJENIN MOJIEKYII BELIECTB U ONPEACIUTE BEIIECTBO, KOTOPOE:

1) aTOM Kakoro XMMHYECKOI'0 2JIEMEHTA B MPECTABIECHHBIX MOJIEISX MOJIEKYII MTPOSIBIISET
BaJICHTHOCTB paBHYIO 1V}

2) aTOMbI KaKOTO XUMHUYECKOT0 3JIEMEHTA B IIPEJICTABICHHBIX MOJAEIISAX MOJIEKYJ COSIUHSIOTCS
Meskay co0oii ¢ 00pa3oBaHUEM ITPOCTOrO BELIECTBA.

3anumure B Ta6J'II/II_Iy HA3BAHUC XUMHNYCCKOI'O 3JICMCHTA U HOMCP PHUCYHKA.

Oco0eHHOCTH CTPOCHHS XHMHYECKHI 3JIeMEeHT Homep pucynka

[TposiBnsieT BasieHTHOCTS |

CoeTMHSFOTCSI MEKIY COOOM
¢ 00pa3oBaHKHEM IIPOCTOTO
BEILIECTBA

A6. cDOpMy.]'H:J TOJIBKO ITPOCTBIX BCHICCTB 3aIlIMCAHbI 110 HOMCPOM:



1) SOz, F2, P2O3
2)Br2, Zn, CO
3) Ne, Ba, NO
4) Oz, Sg, Cl

A7. 3amuck Oz 03HaYaeT:

1) oguH aTOM KUCIOpO/a;

2) ABE MOJIEKYIBI KHCIOPOa;
3) ogHYy MOJIEKYITY KUCIIOPOIa;
4) nBa aTOMa KHCIOpO/Ia.

A8. OtHocuTenbHas MOJEKYIIsIpHas Macca paBHa 64 y BemiecTBa ¢ GOpMyIoii:
1) HoS; 2) SO2; 3) CuO; 4) KoS.

A9. MaccoBas 10151 KUCJIOpoJia B MoJieKyie yriekucioro rasa (CO»):
1) 25,7%; 2) 27,7%; 3) 70%; 4) 72,7%.

A10. Bribepute ypaBHeHHE peaklluu OOMEHa:
1) 2Na+S=NaxS

2) 2HCI=H+Cl;

3) NaOH+HF=NaF+H>0

4) Zn+H2S04=ZnS04+H>

Yactp B. TecroBble 3aqanus ¢ BBIOOPOM ABYX IPaBWIbHBIX 0TBeTOB (B1) 1 Ha
ycTaHoBJieHHe cooTBeTcTBUA (B2) (3 6anna)

B1l. YcranoBuTte COOTBETCTBHE MEXKIY (POPMYIION U COCTABOM BEIIECTBA:

POPMYJIA COCTAB MOJIEKYJIbl BEHIECTBA
A)NH;3 1) onuH aTOM cephl U 2 aTOMa KUCIIOPOJIa;
b) Cl,07 2) aBa aTOMa BOJIOPO/A U OJIUH aTOM CEpHI;
B) H2S 3) aBa aToma XJIOpa U OJIMH aTOM KHCJIOPOJIa;
4) ouH aTOM a30Ta ¥ TPU aToMa BOJIOPO/IA;
5) nBa aTOMa XJIOpa ¥ CEMb aTOMOB KHCJIOPOJIa.

B2. Bribepure aBa BbICKa3bIBaHMsI, B KOTOPBIX TOBOPUTCS O BOJOPO/IE€ KAK O XMMHUYECKOM
3JICMEHTE:!

1) Bomopoa BXoAHT B cocTaB OOJIBIIMHCTBA OPraHMYECKUX COCIMHEHHN.
2) Bonopoa — camblii J1eTKHii ras.

3) BoxopoaoM 3anoaHSI0T BO3AYIIHbIE HIAPHI.

4) Bonopon cofepKuTcs B ByJIKAHUYECKUX ra3ax.

5) Monekyna MeTaHa COJIEP>KUT YEThIpE aTOMa BOJIOPO/JIa.

3anuinuTe B 1MOJIe OTBETa HOMEPA BHIOPAHHBIX BHICKA3bIBAHUA.

Yacrs C. 3aganus ¢ pa3BépHyTHIM 0TBeTOM (4 OaJs1a)
C1. [Ipu HarpeBanuu nopoiuka okcuaa menu (I1) uepHoro 1BeTa u NpomyckaHuy HaJl HAM Ta3a
BOZIOpO/Ia 00pa3yeTcst KpacHasi MeAb M maphl BoAbI. [lepeuncauTe mpu3Haku XUMUYECKOU

PCaKIMU U YKAKUTE YCIIOBHUA eé IMPOTCKAHUA.

C2. OHpeI[eJ'II/ITC BaJICHTHOCTDH 3JICMCHTOB B COCAMHCHUAX C (I)OpMy'J'IaMI/II



H.0
CuO
Al>,O3
SO,

KonTpoabHnas padora Nel «BemecTBa 1 XHMMHYECKHE PeaKIIUID).

Bapuanr 2

Yactb A. TecToBble 3a1aHus1 ¢ BLIOOPOM OIHOTO NMPABWJIBHOI0 0TBeTa (2 6aJia)
Al. IlpenMerom u3ydeHHs] XUMUU SIBISIIOTCS BelllecTBa. BHUMaTenbHO paccMoTpuTe
NpeJIOKEHHBIC PUCYHKHU. YKaKUTE HOMEP PUCYHKA, HA KOTOPOM U300pakEH OOBEKT,
coaepncamnﬁ I/IHI[I/IBI/IIIyaJIBHOG XUMHUYCCKOEC BCIICCTBO.

Puc. 1 Puc.

[ B8]

Puc. 3

A2. [IpeBpaiiieHre OTHMX BEUIECTB B APYTM€ HA3bIBACTCS XUMUYECKON peakire. YKaxKuTe, B
X0JI€ KaKOI'0 U3 MIPUBEAEHHBIX HI)KE MTPOLIECCOB MPOTEKAET XUMUYECKas PEaKIINs.

1. JIBmxenue caMonéTa B HeOE.

2. PacnpocTpaHeHue ryia JIETALIETO caMOJIETa B IPOCTPAHCTBE.

3. CropaHnue aBHallMOHHOTO TOIUIMBA B ABUTaTENSAX JETAIIET0 CaMOJETa.

4. TlmaBneHue nbaa.

Hanumure Homep BeIOpaHHOTO Mpoliecca U 00BICHUTE ClIETaHHbBIN BaMU BBIOOP.

A3. U3 npuBen&€HHOTO CIMCKa BEIOEpHUTE BEpHBIE CYKICHHS O MPaBHIaX MOBEICHUS B
XUMHUYECKOH J1abopaTopuu M 0OpalleHus ¢ XMMUYECKUMU BellecTBaMu B ObITy. B oTBeTe
3anuimuTe u@psl, Mo KOTOPHIME OHM yKa3aHbl. (B 3amaHuy MoeT ObITh HECKOJIBKO BEPHBIX
CYXKJICHUI. )

1) OtBepcTue npoOUpPKH MPU HArPEeBaHUU €€ Ha CIIUPTOBKE JOJDKHO OBITh HAIPABJICHO HA
3KCHEPUMEHTATOPA.

2) Jlnst or6opa omnpeneneéHHOro 00bEMa KUIKOCTH UCIIONIB3YIOT MEPHBIN IHITHH/P.

3) OnbIThI ¢ €IKUMU BellleCTBAMU HEOOXOIUMO MPOBOAUTH B 1aOOPATOPHBIX OUKAX.

4) Ilpu nomasanuu pacTBOpa LIEIOYM HA KOKY PYK €TI0 HaJl0 CMBITh PACTBOPOM COJIBI.

A4. U3 xypca XUMHM BaM U3BECTHBI CIEAYIOIINE CHOCOObI PA3/IEIICHNS CMECEH: OTCTauBaHUE,
¢ubTpOBaHMEe, TUCTIILIAINA (TIEpEeroHKa), 1eHCTBIE MarHUTOM, BHIIApUBAHHE,
MEePEKPUCTATUIU3ALUS.

Ha pucynkax 1-3 n300pakeHbl IPUMEPHI HCIIOIB30BAHHUS HEKOTOPHIX M3 IMEPEUNCICHHBIX
CIoco0O0B.



A" A

Puc. 1 Puc. 3

Omnpenenute, Kakue U3 M300pakXEHHBIX CIIOCOOOB pa3esIEHUs] CMECeil MOKHO MIPUMEHUTD ISt
pa3feneHus:

1) MyKH 1 )KeNe3HbIX CTPYKEK;

2) BOABI U JPEBECHBIX OMUJIIOK.

3anumuTe B TaOIUIly HOMEpAa PUCYHKOB U Ha3BaHHs COOTBETCTBYIOIIUX CIIOCOOOB pa3/iesieHHs
CMECH.

CMmech Homep pucynka Cnoco0 pa3neeHusi cMecH

MYKa H KCJIC3HBIC CTPYKKHU

Boga u APCBECHBIC OIMUIIKH

A 5. O1HUM 13 HAYYHBIX METOAOB MO3HAHUS BEILIECTB U XUMUYECKUX SIBIICHU SBIIETCS
MOJeJIMpoOBaHue. Tak, MOJEIN MOJIEKYJI JAOT MIPEACTABICHUE O B3aUMOCBSA3U MEXKIYy CTPOCHUEM
Y CBOMCTBaMH BELIECTB.

Ha pucynkax 1-3 n300pakeHbI MOJIETTH MOJIEKYJ TPEX BEIIECTB.

Puc. 1

[Ipoananm3upyiite JaHHbIE PUCYHKH U OIIPENCIIATE:

1) aToM Kakoro XuMHUYECKOr'0 JIEMEHTA B IPECTABICHHBIX MOJEIAX MOJIEKYJ IPOSBISAET

BAJICHTHOCTH paBHYO [V;

2) aTOMbI KaKOT'0 XMMUYECKOI'0 3JIEMEHTA B MIPEICTABICHHBIX MOJEIISAX MOJIEKYJ COSAMHSAIOTCS

MeXIy co00ii ¢ 00pa30BaHUEM ITPOCTOTO BEIIECTBA.

3anumuTe B TaOJUIy Ha3BaHME XMMUYECKOI'0 3JIEMEHTa U HOMEp PUCYHKA.
Oco0eHHOCTH CTPOCHHS XHMHYECKHI 3JIeMEeHT Homep pucynka
IIposiBigeT BaneHTHOCTH [V
CoenuHSI0TCS MeX Ty COO0M
¢ 00pa3zoBaHMEM IPOCTOTO
BELIECTBA

A6. DOpMYITBI TOJBKO MPOCTHIX BEIIECTB 3alTUCAHBI O]l HOMEPOM:
1) Co, Zn, CO
2) Na, Mg, Fe




3) Fe2O3, CaO, ZnO
4) 0., 03, CO

A7. 3amuck 502 o3HavaerT:

1) n9Th MOJIEKYN KUCIOPO/IA;
2) 5 aTOMOB KHCJIOPO/1a;

3) oHa MOJIEKYJIa KUCJIOPO/Ia;
4) nBe MOJIEKYIbI KUCIOPOAA.

A8. OtHocuTenbHas MOJIEKYIIsIpHas Macca paBHa 16 y BemiecTBa ¢ GopMyIoii:

1) COz 2)CHs 3) HoO; 4)CS..

A9. Maccosag noist meau B okcuae meau CuO:
1) 20%; 2)40%; 3)64%; 4) 80%.

A10. Beibepute ypaBHEHHE PEaKIIUU COSTUHECHHUS:
1) 2Na+Cl>=2NaCl
2) 2KOH=K>0+H,0
3) LIOH+HNO3=LIiNO3s+H,0O
4) Mg+H>S04=MgSO4+H>

Yacts B. TecToBble 3a1aHus ¢ BLIOOPOM IBYX PaBUJIbHBIX 0TBeTOB (B1) 1 Ha
ycTaHoBJeHHe cooTBeTcTBUA (B2) (3 0asna)

B1. YcranoBute COOTBETCTBHE MCKIY (bopMyﬂoﬁ 1 COCTAaBOM BCHICCTBA:

OOPMYJIA BEIIIECTBA COCTAB MOJIEKYVYJIbl BEHIECTBA
A)CaCl> 1) cunuiyM-ani-4eToipe;
B) SiH4 2) deppym-o;
B) AgNOs 3) KaJIbLHI-XJI0D;
4) apreHTyM-3H-0-TpH;
5) KanpUMA-XJIOp-/IBa.

B2. BLI6epI/ITe JBa BbICKA3bIBAHUS, B KOTOPBIX TOBOPHUTCA O XJIOPE KaK O XUMHUYCCKOM 3JICMCHTC!

1) Xmop — >kenTo-3eJeHbli yayIalouuii ra3

2) OnocuTtenbHas aTOMHasi macca xjopa paBHa 35,453

3) Mornekyna COJSHOM KUCIOTHI COACPKUT OAMH aTOM XJI0pa

4) Xnop ucrosib30BalIcs Kak 00€BOE OTPABIISIOIIEE BEIIECTBO

5) Xnop npu NomaiaHuu B JIETKKE BBI3BIBAET OKOT JIETOYHON TKAaHU

3anuinuTe B 1MOJIe OTBETa HOMEPA BHIOPAHHBIX BHICKA3bIBAHUA.

Yacrs C. 3aganus ¢ pa3BépHyTHIM 0TBeTOM (4 OaJs1a)
C1. ®oromnenku 1 GoTodyMary oObIYHO TIIATENHHO YIAKOBBIBAIOT, MPEAOXPAHSS UX OT CBETA.
B npoTuBHOM Ciyyae OHM YE€pPHEIOT U CTAHOBSITCA HEPUTOIHBIMU 1T PoTozena. Kakue

saBieHus ((pU3NYecKre WIM XUMUYECKUE) IPU ATOM npoucxoast? Jlaiite moka3aTenabHbIH OTBET.
VYKaxxurte ycioBHs NIPOTEKaHUs IIpolecca.



C2. CocraBbTe (GOpMYIBI OKCHUIOB CISAYIONINX YIEMEHTOB: HATPHS, MATHUS, ATFOMUAHUS,
xenesa ().

Kountpoabnas padora Ne2 «Bogopon»

BHumaTenbHO NpOYMTANTE BOIIPOCHI TECTA, HA KAXKIAbIM BOIPOC BO3MOXKEH OIHMH WIH
HECKOJIbKO BApUAHTOB MPAaBUIIbHBIX OTBETOB. [IpH OTBETE Ha BOIPOCHI TeCTa yKa3blBaiiTe OyKBY,
0003HaYaIONIYI0 BAPUAHT IIPABUIIBHOIO OTBETA.

1. YkaxuTe cOCTaB MOJIEKYIIBI BOAOPOA
A)H b) H, B) Hs I') H.0

2. KakoBa oTHOCHUTEIbHASA aTOMHAsA Macca BOAOpOaa
A)4 B)3 B)2 N1

3. KakoBa oTHOCHTENbHAs MOJIEKYJIIpHAs Macca Bojopoa’?
A)4 b)3 B)2 Ni

4, VYkaknte BaJI€eHTHOCTD BOOOPOAda B COCAUHCHUAX
A)l B) Il B) Il ) IV

5. Kakum crmoco6oM MOKHO MOTYIUTh BOJAOPOI B TabopaTopuu?
A) U3 IpupOHOTO rasa
b) paznoxxeHnue Bojbl O] 1€MCTBUEM OCTOSIHHOTO JIEKTPUYECKOTO TOKa
B) B3aumoeiicTBUE KUCIIOT C METaJIaMH, CTOSIIIIMMU B PSAY HAPsDKEHUH 10 BOJOPOJIa
') B3aumoeiicTBrEe aKTUBHBIX METAJJIOB C BOJOM

6. KaxuMm criocoO00M MOKHO ITOTYYHTh BOJAOPO] B TIPOMBIITUICHHOCTH?
A) U3 IpupogHOTO rasa
b) paznokenne BOJbI MO AEHCTBHEM MTOCTOSTHHOTO YJIEKTPUIECKOTO TOKA
B) B3auMopeiicTBrE KUCIIOT C METAJNIAMU, CTOSIIIIMMHE B PsITy HAIPSDKEHUM 10 BOJAOpOAa
I') B3auMoieliCTBHE aKTHBHBIX METAJIOB C BOJOM

7. C KakMMHU U3 MEPEUrCICHHBIX BEIECTB pearupyeT BoA0Opo1?
A) O2 b) Clz B) H2 I') SOs

8. C xakuM#u U3 MEepPEUHCICHHBIX BEIIESCTB BOJIOPO He B3aMMOJIeiicTBYeT?
A) Na b)S B) SiH4 I') CuO

9. Kakue BemiectBa 00pa3yroTes B pe3ynbraTte peakiuu Zn + HCl —
A) ZnCl b) ZnCl; B)H I') Hz

10. Kakue BemectBa obpa3yrotces B pesynbrate peakiun Na + H.O —
A) NaOH b) NaH B) H2 I') Na20O

KounTpoabnas padora Ne 3
«Kucaopon», «Bonopoa», «Boaa. »
Bapuant I
Yacrs 1. BoiOepuTe 01MH NpaBUJIbLHBIN 0TBET



1. Dnement, HauboJIee pacIpOCTpaHEHHBIN Ha 3eMJIe, - 3TO
1) kuciopon 2) a3ot 3) Bogopos 4) KpeMHHMA

2. B IpOMBINIIEHHOCTH KUCJIOPOJ, MOIY4atoT U3
1) xnopata kanus 2) BoJbl 3) Bo3lyxa 4) nmepMaHranara Kajius

3. KatanuzaTtopoM pasznoxeHus MepoKCHIa BOJOPOIA SABISETCS
1) oxcua kanbius 2) okcup cepbl(IV) 3) okcua marnus 4) okeun mapranna(lV)

4. Kucnopoa BbleNseTCs B X0
1) rauenwus 2) npixanus 3) roperus 4) GpoTocuHTe3a

5. YkaxuTe ra3, KOTOpbIi HE OTHOCUTHCA K 01aropoiHbIM
1) a3ot 2) renmii 3) apros 4)HeoH

6. CnoxHbIE BELIECTBA, COCTOAIIUE U3 IBYX AJIEMEHTOB, OJJUH M3 KOTOPBIX KHUCIOPOJ 3TO:
a) OKCHUJBI 0) COJIM B) KUCJIOTHI T') OCHOBAHUS

7. YKaxuTe MpaBUIbHOE CYX/ICHNE

1) BoOopo/ OYEeHBb Maslo pacTBOPSIETCS B BOJIE

2) BOIOPOJ UMEET BBICOKYIO TEMIIEPATYPY COKUKEHUS

3) BOOpOJ MOXKET OBITh MOJYYEH IPU B3aUMOJICHCTBUU cepedpa ¢ BOJIOM
4) BoIOpox HE pearupyer ¢ KUCIOPOIOM

8. CoeuHeHMs BOJJOPO/Ia C METAJUIAMU HA3bIBAIOT:
A) Oxcunsl; b) 'mapuner; B) [epokcunsrt; I') I'mapokcuast.

9.Boga pearupyet ¢ akTHBHBIMH MeTaJUIaMU, TAKUMU KaK HATPHA U KaJbIHii, ¢ 00pa3oBaHUEM
1) ruAPOKCHIOB 2) OKCHIOB U BOJOpOoAa 3)KUCIOT 4)rHAPOKCHIOB U BOAOPOIA

10. Bona pearupyeT MmouTH O BCEMH OKCHIAMH HEMETAJIOB ¢ 00pa30BaHUEM
1) ruapOKCUAOB U BOJIOPOAA 2) OKCHUIOB U BOJAOPOIa 3)KUCTOT 4)THIPOKCUIOB

Yactp 2. 3apanus co CBOOOAHBIM 0TBETOM

1. 3akoHUKTE YpaBHEHUS PEaKIMi TOPEHHsI, pacCTaBbTe KOA(PDHUIIMEHTHI, HA30BUTE
MIOJTyYUBIINECS BEIIECTBA.

a)P+02— 0)C+02—

B) Zn+ Oy — r) CoHe+ 02—

2. Jlonuimure ypaBHEHUS PEaKIUi, XapaKTEPU3YIONTUX XUMUYECKHE CBOMCTBA BOJOPOA:
a)H2+Cl2 —

6) H2 + FeO —

3.Paccunraiite, Kakyro Maccy caxapa 1 BOJbl Hy’KHO B35Th JJis npurotosieHus 250r pactBopa ¢
MaccoBo# goJieit caxapa 15%.

KounTpoabnas padora Ne 3
«Kucaopon», «<Boxopon», Boxa»
Bapmuant 11
Yacrs 1. BoiOepuTe 01MH NpaBUJIbLHBIN 0TBET



1. Vkaxure 00beMHYIO JTOJII0 KUCIOPOa B BO3yXE
1) 0,009 2) 0,21 3) 0,409 4) 0,781

2. B naboparopun KUCIOPOA MOXKHO MOJTYYHUTH IIPU PA3I0KEHUH
1) xsiopara kanus 2) nepMaHrasara kKaiaus 3) nepokcuja Bogoposa 4) aro0doro u3
HIEPEUNCICHHBIX BEIIECTB

3. MonekynsapHblil KUCIOPOJ] HE Pearupyer ¢
1) anromuHueEM 2) 30510TOM 3) Meibio 4) IIMHKOM

4. I'a3, KOTOPBIN NOAAEPKUBAET TOPEHUE, - ITO
1) xucnopon 2) Bogpopon 3) a3ot 4) yriaeKucibli ras

5. B cocTaB Bo31yxa HE BXOJIHT:
a) BOJI0poJ1 0) KUCIOPO/I B) YIIECKUCIIBIH a3 T') aproH

6. Cambrii n€rkuit ras:
a) CEpHUCTBIN 0) KUCIOPO/ B) YTIEKUCIBIN T) BOAOPO

7. YKaXuTe NpaBUIbHOE CY)XICHHUE

a) KHCJIOPOJ IJIOX0 PacTBOPSIETCS B BOJIE

0) KHCIOPO HE B3aUMOACHCTBYET C BOJIOPOIOM

B) KUCIIOPO 3aHUMaeT 78% aTtMochepsl

I') KHUCJIOPOJ MOKET OBITh MOJIyY€H MPH B3aUMOACHCTBUU HATPHUs C BOJOPOAOM

8. BOI[OpO,Z[ B COCONMHCHUAX O6LILIHO MMPOABJISACT BAJICHTHOCTD PABHYHO!
A)LB)II; B)I; T) IV.

9. Ilpn HarpeBaHUM BOJ/Ia pearupyeT ¢ MEHee aKTUBHBIMU METaJlIaMH, TAKUMH KaK JKeJIe30
IIUHK, C 00pa30BaHUEM
1) rupoKCcHIOB 2) OKCUIIOB M BOJOpo/ia 3) KUCIOT 4) THIPOKCHUIOB U BOJOPO/Ia

10. Bozxa pearupyer ¢ OKCHJIaMH aKTUBHBIX METAJJIOB, TAKMX KaK HATPHH U KaJIbIUH, C
o0Opa3oBaHUEM
1) TUAPOKCHUIOB U BOJAOPOAA 2) OKCHAOB M BOJIOPOJa 3) KUCIOT 4) THAPOKCH]IOB

Yactb 2. 3a1aHud €O CBOOOIHBLIM OTBETOM.
1. 3akoHuHMTE ypaBHEHUS pEeaKLUil TOPEHHs, pacCcTaBbTe KO3(PPHUIINEHTHI, HA30BUTE
TTOJTYYHMBIITHECS BEIIECTBA.

a)Fe+ 02— 0)Ca+ 02—

B)Li+ 02 — r) CoH2+ 02—

2. JIonuIInTe ypaBHEHUs PEAKIIUii, XapaKTEPU3YIOLUINX XMMUIECKHE CBOUCTBA BOJOPOJIA:
a)H+S —

0)WOs + H, —

3. PaccunTaiite, KaKyro Maccy caxapa M BOJbI HY)KHO B3STh Jiisl ipuroToBieHus SO0r pacTBopa ¢
MaccoBoOM goJeit caxapa 5%.

KonTpoabnas pabora Ne4
«OCHOBHBIE KJIACCHI HEOPrAaHNYECKUX COeTUHEeHH»
Bapuant 1



1. K kucioram OTHOCHTCS KaxkI0€ U3 2-X BEIIECTB:
a) H2S, Na,COs

0) K2SO4, Na2COs

B) H3PO4, HNO3

r) KOH, H2504

2. T'unpoxcuny menu (1) coorBeTcTBYeT hopMmymna:
a) Cu0

6) Cu(OH):

B) CuOH

r) CuO

3. ®opmyna cynbdura HATpHS:

a) Na>SO4

0) Na.S

B) Na>SOs

r) Na:SiO3

4. Cpenu nepedrcICHHBIX BEUIECTB KUCIIOM CONBIO SBISETCS
a) TUIIPUI MarHHS

6) ruapokapOOHAT HATPUS

B) TUJIPOKCH/T KaJIbITUS

T') TUAPOKCOXIOPHUI MEAH

5. Kakoii u3 aneMeHTOB 00pa3yeT KUCIOTHBIA OKCHT?
a) CTPOHLIUH

0) cepa

B) KaJIbIIMH

') MarHui

6. K OCHOBHBIM OKCHJIaM OTHOCHUTCS

a) ZnO

6) Si0;

B) BaO

r) Al2 O3

7. Oxcup yrinepona (IV) pearupyer ¢ KaxabIM U3 ABYX BEILIECTB:
a) BOJIOM U OKCUJIOM KaJIbIus

0) xkuciaopoaoM u okcuaom cepsl (IV)

B) Cylb(aTOM Kausi ¥ TUAPOKCUIOM HATPHUS

r) pochopHOI KUCITOTOU U BOJOPOIOM

8. YcTaHoBUTE COOTBETCTBHE MEKAY (DOPMYIION HCXOMHBIX BEIIECTB U MPOYKTAMH PEaKIIUN

DopMyIbl BEIIECTB [TpoaykThl B3aUMOICUCTBUSA
a) Mg + HCl — 1) MgCl;

0) Mg(OH).+ CO; — 2) MgCl2+ Ha

B) Mg(OH), + HCl — 3) MgCl, + H.0

4) MgCOs3 + Hz
5) MgCOs + H.0
9. OcymiecTBHTE EMOYKY CICAYIONHMX MPEBPAIICHUIL:
a) Fe—Fe20O3—FeClz—Fe(OH)s — Fe203
6) S — SO2 — SO3 — H2SO4 — BaSOg4
10. Kakas macca cynbdara xanus o0pasyeTcst Ipu B3auMOACUCTBHU 49 T CepHO KUCIIOTHI ¢
THAPOKCHUIIOM Kajus?

Kourpouabnas padora Ned
«OCHOBHBIE KJIACCHI HEOPraHNYECKHUX COeIMHEHN I
Bapuanr 2



1. K ocHOBaHUSIM OTHOCHUTCS Ka)X0€ U3 2-X BEIIECTB:

a) H20, Na,O

0) KOH, NaOH

B) H3PO4, HNO3

r) KOH, NacCl

2. Oxcuny meau (1) coorBeTcTBYET hopmyna:

a) Cu0

6) Cu(OH):

B) CuOH

r) CuO

3. ®opmyna cynbdaTa HATPUS:

a) Na>SO4

0) Na.S

B) Na>SOs

r) Na:SiO3

4. Cpenu nepedrcICHHBIX BEUIECTB KUCIIOM CONBIO SBISETCS
a) TUIPOKCUT 6apus

0) ruIpOKCOKapOOHAT KaJus

B) THIpOKAapOOHAT MeIn

T') TUAPU KA,

5. Kakoii u3 sneMeHTOB MOXKET 00pa3oBaTh aM(DOTEPHBINA OKCHUT?
a) HATpHii

0) cepa

B) ocdop

T) AIFOMUHUHT

6. K OCHOBHBIM OKCHJIaM OTHOCHUTCS

a) MgO

0) SO2

B) B203

r) Al2 O3

7. Oxcu HATPUSL pearupyeT ¢ KaXKJIbIM U3 JIBYX BEIIECTB:
a) BOJIOM U OKCUJIOM KaJIbIus

0) KHUCJIOPOIOM U BOJOPOIOM

B) Cyib(aTOM KaJus ¥ TUAPOKCUIOM HATPHUS

r) pocdopHOi KUCITOTOU U oKcuioM cepbl (IV)

8. YcTaHoBUTE COOTBETCTBHE MEKAY (DOPMYIION HCXOMHBIX BEIIECTB U MPOYKTAMH PEaKIIUN

DopMyIbl BEIIECTB [TpoaykThl B3aUMOICUCTBUSA
a) Fe + HCl — 1) FeCly

0) Fe(OH).+ CO, — 2) FeCl2+ Ha

B) Fe(OH), + HCl — 3) FeCl2+ H0

4) FeCOs3 + H;
5) FeCOs + H,O
9. Ocy1ecTBHTE EMOYKY CICAYIONIMX MPEBPAICHUH:
a) Mg — MgO—MgCl,—Mg(OH), — MgSO4
6) C — CO2 — NaCO3 — NaSO4— BaSO4
10. Kakas macca cynbdara 6apusi odpasyercst ipu B3ammoeiicteuu 30,6 T okcuga Gapus ¢
JIOCTATOYHBIM KOJHUYECTBOM CEPHOM KHCIOTHI?

KonTpoabHnas padora NeS
«CTpoeHue aToMa.



Bapuasnr |.

Yacts A
1.OmpenennTe XUMUYECKHI 3JIEMEHT IO COCTaBy ero aroma - 18 p*, 20 n® 18 e:
a) F 0) Ca B) Ar r) Sr
2.001mee 9yucIo MeKTpoHOB y Xxpoma Cr:
a) 21 0) 24 B) 27 r) 52
3.MakcuManbHOE YHCIIO SJIEKTPOHOB, 3aHUMAIOIIUX 3S - OpOUTANb:
a) 14 0) 2 B) 10 r)6
4 Yucno opoburaneii Ha f - momgyposue:
a) l 6)3 B) 5 r)7
5.Hanmensmmii paguyc aToMa cpeau IpuBeAEHHBIX JIEMEHTOB UMEET:
a) Mg 6) Ca B) Si r) Cl

6./13 npuBeAEHHBIX 3JIEMEHTOB 3-TO NEPHOJIa HauOoJIee IPKO BBIPAKCHBI HEMETANIMYECKHE
CBOMCTBA UMEET:

a) Al 6)S B) Si r) Ar
7.Psin anemMeHTOB, 00pa3yromux okcu bl ¢ obmeit popmynoit RO:
a)Ba,Sr,Ca 0)P, As,N B) C, Si, Ge r) B, Al, Ga
8.K p-anemeHTaM OTHOCHUTCS:

a) KpeMHUM 0) akTHHUHN B) reJInii ') XpOM

9. 13 popmy BemiecTB, GOpMyIIbl KOTOPBIX MIPUBEICHBI HUXKE, BBIMUIIMTE (POPMYIIBI
BEIIECTB, MOJIEKYJIbl KOTOPBIX 00pa30BaHbl KOBAJIEHTHOM MOJISPHON CBSI3bIO

a)N N B) K+ (:Br:)-
0)H:Cl: I') H:O:H
10.2nexTponnas Gopmyna atoma 1522522p°3s23p?. dopmMyita ero BOAOPOJHOIO COEUHEHHS:
a) PH3 0) H2S B) CH4 r) SiH4
Yacms b

1. Haubosee cXOAHBIMH XUMUYCCKHMH CBOWCTBAMH 00JIa/Ial0OT MPOCTHIC BEIIECTRA,
00pa3oBaHHBIC AJIEMEHTAMHU, O0OBICHUTE BEIOOP HA OCHOBE MEPUOAUIECKOTO 3aKOHA !

a)CauSi 0) Pb u Ag B) Cl u Ar r)PuAs
2 Kakoil TUIl KpUCTAJUIMYECKUX PEHIETOK COOTBETCTBYET BELIECTBAM.
hopMyITBI KPUCTAUIMYECKAs PEIIETKA OTBETDI ( HanucaTh COOTBETCTBHS)
a)Cu 1. nonnas
0)H0 2. MOJIeKyJIsIpHAs
B)KCI 3.aToMHas
r)C 4 MeTanmnyeckas
YACTb C

1.ITo amekTpoHHOM (hopMmyie XUMHUECKOTo dneMenTa 1522522p°3s! onpenenmre ero
NopsIKOBBI HOMep B [lepronnyeckoit cucteme, COCTaBbTe (POPMYITY €ro BBICIIETO OKCHIA U
BOJIOPOJTHOTO coeHeHus. ONpenenuTe JMEeKTPOHHOE CEMEHUCTBO, K KOTOPOMY OTHOCSIT 3TOT
anemeHr ( S, p, d, ), u xapakTep ero okcuna.

2./laliTe XapakTepUCTUKY XUMUYECKOTO 3JIEMEHTa ¢ OPSAKOBBIM HOMEpPOM 15 110 ero
nojoxenuto B [lepuoauueckoii cucteme.

KonTpoabnas padora NeS
«CTtpoeHue aToma
Bapuanr II.
Yacts A

1.Onpenenute XUMHUYECKUH DJIEMEHT 10 YCIIOBHOMY 0003HAYEHHUIO €0 aTOMOB 9 J:
a) K 6) Ne B) F r) Ni




2.00111ee 4yuCio IEKTPOHOB y HOHA BI

a) 35 0) 36 B) 80 r) 34
3.MakcuMaabHOE YHCIIO 3JIEKTPOHOB, 3aHUMAIOIINX  4S - OpOUTAaIIb:
a) 14 0) 2 B) 10 r) 6
4. MakcuManbHOE YUCIIO SJIEKTPOHOB, 3aHUMAIOIIUX P- MOAYPOBHb:
a) 14 0) 2 B) 6 r) 10
5.HauGonpmmii paguyc aToma cpe MepeUruCICHHBIX YJIEMEHTOB UMEET:
a) Na 0) Mg B) Ba r) Ca
6.K s-aieMeHTaM OTHOCHUTCS:
a) JKeJe30 0) cepa B) TEJINIA ') MEJllb
7.Pan snemenToB, 00pa3yrommx okcUabl ¢ oomei hopmymnoit R20:
a) Mg, Ca,Be  06) N, As, P B) C, Si, Ge r) Na, K, Li
8.K p-aniemenTam oTHOCHUTCS:
a) KpeMHUH 0) aKTUHUH B) TCJINIA T') XpOM
9. Ykazarp rpymniy BEHIeCTB TOJIBKO C HMOHHOM CBSI3BIO
a) KCI, H20, N2 B)BaCly, K>S,
0) J2, NHs, CaO r) KCl, ZiF
10.2nextponHas Gopmyna atoma 1522s22p°3s23p®3d1%4s%4p®. Kakomy snemeHTy OHa
COOTBETCTBYET?
a) P 0) As B) Si r) Ge
Yacmo b

1. VI3 npuBeieHHBIX 3JIEMEHTOB 4-T0 TIepHo/ia Hanboee IPKO BBIPaKEHHBIE METAJUTHUECKHE
CBOICTBA MMEET, OOBACHUTE BHIOOP Ha OCHOBE MEPUOINIECKOTO 3aKOHA !

a) Zn 6) Cr B) K r) Cu
2. 2 Kakoil TuIl KpUCTAJUTMYECKHUX PEIIETOK COOTBETCTBYET BEIIECTBAM.
bopmyIbI KPUCTAJUIMYECKasT PEIIETKA OTBETDI( nantucath COOTBETCTBUS)
a) Zn 1. nonnas
0) CI2 2. MOJNIEKyJIsIpHast
B) NaCl 3.aToMHas
r) Si 4.meTannnyeckas
YACTh C

1.ITo snexTpoHHOI (hopMmyiTe XUMHUecKoro nemenTa 1522s22p°3s2 onpeenure ero mopsIKoBbIi
Homep B llepuonnueckoii cucreme, coctaBbTe (POPMYITy €ro BHICIIEr0 OKCHAA U BOJOPOIHOTO
coeauHeHus. OnpeieuTe AEKTPOHHOE CEMEHCTBO, K KOTOPOMY OTHOCST 3TOT 3JeMeHT ( S, P, d,
), u xapakrep ero okcuaa

2.JlaliTe XapaKTEpUCTUKY XUMUYECKOTO 3JIEMEHTA € MOPSAAKOBBIM HOMEPOM 13 110 ero
nosoxkeHuto B [lepuoandeckoii cucreme.



Ipuiaoxenne Ne2

HOPMBbI OIIEHKY 3HAHUII YMEHH 1 HABBIKOB OB YYAIOIUXCSI

4.10. OcoOEHHOCTH OIICHMBAHUS 110 XMMHUHU
4.10.1. OueHka ycTHOTO OTBETA.
4.10.1.1. OT™MeTKa «5» CTaBUTCS, €CIH 00yUaromuiics:

e JIaJl TOJIHBIN W IPaBUJIbHBIA OTBET HA OCHOBAHUM U3YYEHHBIX TEOPHIl;

e U3JIOXKWJI MaTepual B ONPEEICHHON JOTUYECKON TTOCIIEI0BATEIbHOCTH.

4.10.1.2. OT™meTKa «4)» CTaBUTCS, €CIIU O0yUYaIOIIUHACS :

e J1aJl TOJIHBIM U NPABUJIbHBIA OTBET HA OCHOBAHUH MU3YYEHHBIX TEOPHIL;

e U3JIOXKHJI MaTepHas B ONPEEICHHON MOCIIEeI0BATEILHOCTH;

e JIOMyCTHJ 2—3 HECYIICCTBCHHBIX OIMOKH, UCTIPABICHHBIX TI0 TPEOOBAHUIO YIUTEIIS

WIn
e JaJl HEIIOJIHLIA M HEUETKHUM OTBET.
4.10.1.3. OT™meTKa «3» CTaBUTCS, €CIIM O0yUYarOIIUHACS :
e J1aJ TIOJHBIN OTBET, HO JOIYCTHJI CYIIECTBEHHYIO OIIHUOKY
WA
e OTBET HEMOJIHBIN, MIOCTPOEH HECBS3HO.
4.10.1.4. OT™meTka «2» CTaBUTCS, €CTIU 00YJarOIIUNACA:

e TIOKa3aJl HETIOHWMMAHUE OCHOBHOTO COJICPKaHUs yUeOHOTO MaTEpHIIa;

e JIONMYCTWJ CYIIECTBEHHBbIE OIIMOKH, KOTOPHIE HE CMOT UCHPAaBUTh MPH HABOISAIIMX BOMpPOCAX
YUUTEIIA.

4.10.2. OueHka yMeHM pemaTh 3aJ1auu

4.10.2.1. OT™MeTKa «5)» CTaBUTCS, ECIIU:
e B JIOTUYECKOM PACCYXKJACHHUU U PEUICHUH HET OIIUOOK;
e 3aJlaya pEeIIeHa PaIMOHAIBHBIM CITIOCOOOM.

4.10.2.2. OT™MeTKa «4» CTaBUTCS, €CIIN:

e BJIOTHYECKOM PACCYKICHUH U PEIICHUH HET CYIIECTBEHHBIX OMUOOK, ITPU 3TOM 3aJ1aua PeIieHa,
HO HEpaIMOHATIBHBIM CIIOCOO0M;

e JIOMYHICHO HE 00JIee IBYX HECYIIECTBEHHBIX OITHOOK.

4.10.2.3. OTt™MeTKa «3» CTaBUTCS, CCIIH:

e B JIOTUYECKOM PACCYXKICHUHU HET CYIIECTBEHHBIX OLTUOOK;

e JIONMYyCKAeTCs CYIIECTBEHHAS OIIMOKA B MATEMAaTHYECKUX pacueTax.

4.10.2.4. OtmeTKa «2» CTaBUTCS, €CIIN:

e HMEIOTCS CYIIECTBEHHBIC OMIMOKH B JOTUYECKOM PACCYXKICHUU U PEIICHUH.

4.10.3. OueHka 3KCIepuMEHTaIbHbIX YMEHUH
4.10.3.1. OT™MeTKa «5» CTaBUTCS, CCIH:

e paboTa BHIMIOJIHEHA MOJHOCTHIO. ClieNaHbl MPaBUIIbHBIE HAOIIOAEHUS U BBIBOJBI, SKCIIEPUMEHT
OCYIIECTBIIEH IO TIaHYy, C Y4€TOM TEXHUKU OE€30MaCHOCTH U MpaBUi pabOThI C BEIIECTBAMU U
npudopamu;

e TIPOSIBICHBI OPraHU3AIMOHHO-TPYIOBBIC YMEHUs (TOACPKUBACTCS YHUCTOTa pabOdYero MecTa,
MOPSIIOK Ha CTOJIE, SKOHOMHO HCTIONB3YIOTCS] PEaKTUBHI).

4.10.3.2. Ot™MeTKa «4» CTaBUTCS, €CIIU:

e paboTa BBHITIOJIHEHA, CJIeJaHbl NMPABUJIbHBIC HAOJIOACHUS W BBIBOJBI, DKCIIEPUMEHT BBITIOJIHCH
HETIOJTHO WJIM HAaOTIOAAF0TCSI HECYIIECTBEHHBIC OIMOKY B pabOTe ¢ BEeHIECTBAMH H TPHOOPaAMHU.

4.10.3.3. OT™meTKa «3» CTaBUTCS, €CIIN:

e OTBET HEMOJHBIN, padoTa BHIMOTHEHA MTPABUIIBHO HE MEHEE YeM HAIOJIOBHHY;,




e JIONYIIEHA CYIIECTBEHHAas OIIMOKa (B XOJe JKCIEpUMEHTa, B OOBSCHEHHMH, B O(opMIeHUH
paboTtsl, o Th npu pabote ¢ BeuiecTBaMu U MpUOOpPaMH), KOTOPYIO 00YHarOIIUNCS UCTIPABIISET
10 TPeOOBAHUIO YUUTEIIS.
4.10.3.4. OT™MeTKa «2» CTaBUTCS, €CIIH:
e JIONYIIEHBI JIBe WK OOJiee CYIIECTBEHHbIE OIIMOKH B XOJA€ IKCIEPUMEHTAa, B OOBSICHEHUH, B
oopmiennu pabotsl, o Th npu padoTte ¢ BemecTBaMu U NpubdopamMu), KOTOPbIE YUaluics He
MO>KET UCTIPABUTb.
4.10.4. OueHka yMEHHM peliaTh SKCIEPUMEHTAIIbHbBIC 3a]a4l
4.10.4.1. OT™MeTKa «5» CTaBUTCS, CCIIH:
e TIUIAH PELICHUS 3aJa4d COCTaBJIEeH NMPaBUIIbHO;
e OCYIIECTBJICH NOA00pP XUMUYECKHX PEAKTUBOB M 000PYIOBAHHUS;
e JIaHO MOJHOE OOBSICHEHHUE U CAETAaHbI BHIBOJIBI.
4.10.4.2. Ot™MeTKa «4» CTaBUTCS, CCIIH:
e TIUIAH PELICHUS COCTAaBJICH MPABUIBHO;
e OCYIIECTBJICH NOJ00p XMMUYECKHX PEAKTHBOB 1 000PY/I0BaHMS,
e JIOMYIICHO HE 00Jiee IBYX HECYIIECTBEHHBIX OMIMOOK (B 00OBSICHEHUU U BBIBO/IAX).
4.10.4.3. OTt™MeTKa «3» CTaBUTCS, CCIIH:
e TIUIAH PEUICHUS COCTABJICH MPABUIBHO;
e OCYIIECTBJICH NOA00P XUMHUYECKHX PEAKTHBOB M 000PYIOBAHHUS;
e JIONYyIICHA CYIIECTBEHHAs OIMNOKa B O0BSICHEHUH U BHIBOJIAX.
4.10.4.4. OT™MeTKa «2)» CTaBUTCS, CCIIH:
e JONyLIeHBI JIBe M Oojee OMMOKM (B MJaHE pelleHus, B MOA00pEe XUMUYECKUX PEaKTHBOB U
000py0BaHus, B O0OBbSICHEHNUHN U BBIBO/IAX).

IIpniaoxenne Ne3

MATEPHUAJIBHOE-TEXHUYECKOE OBECIIEYEHHUE YYEBHOI'O ITPOLHECCA

1.ITeyaTHbIE MOCOOUS

1.1. Cepus crpaBouHbIx Tabiui nmo xumun («Ilepuoamdeckas cucteMa XuMHYecKux snemeHToB [I.M.
MenneneeBa», «PacTBOPUMOCTh COJIEH, KHUCIOT W OCHOBAaHUH B BOJAE», «DJICKTPOXUMUUYECKHN Ps
HaIpsHKEHUH MeTauioBy, «OKpacka HHIUKATOPOB B PA3IMUHBIX CPEIAx»).

2. YueOHO-1a00paTOopHOE 000PYI0BaAHNE

2.1. Habop mopeneil KpUCTAIIIMYECKUX PEMIETOK: aamasa, rpaduTa, IOBapeHHOM COMH, XKele3a.

3. VYdeOHo-mpakTH4YeCcKoe 000pyAOBaHHE

3.1. Habop «Kucmotbm.

3.3. Habop «OxcHIBI METAIIIOB.

3.4. Habop «MeTtanmbi».

3.6. Habop «Cynbdatsl. Cynsdursr. Cynbhuasn.

3.7. Habop «KapOoHaTbi».

3.11. Habop «HwutpaTs».

3.12. Habop «MHaukatops».

3.13. Habop mocynbl ¥ NpuHAAIIEKHOCTEH TSl YAICHHYECKOTO HKCIIEPUMEHTA, HarpeBaTeIbHbIE TIPHOOPEI.



YYET ITPOI'PAMMBbI BOCIIMTAHUSA

IIpniaoxenne Ned4

Nen/m | Pa3pnen VY4er nporpaMMbl BOCIIUTAHUS

1 [lepBoHavanbHbIE CO3JJaHME YCJIOBUW JJs JUYHOCTHOTO PpPa3BUTHS,
XUMHYECKHE MOHSITHS CaMOOIIpeIeIeHHs ¥ COLMaIN3auy o0yJaromuxcs Ha

2 BaskHeiiiie OCHOBE COLIMOKYJIBTYPHBIX, JYXOBHO- HPaBCTBEHHBIX
IpeCTaBUTENH] LEHHOCTEH U TPHUHATBIX B POCCHICKOM OOIIeCcTBE
HEOPTAHUYECKUX BEIECTB IPaBWJI U HOPM IIOBEACHMSI B MHTEPECax YEJIOBEKa,

3 CeMbH, O0IIEeCTBA U TOCydapcTBa, (OPMHPOBAHUE Y

[Tepuonnueckuii 3aKOH U
[Tepuoauueckas cucrema
XHMHUYECKHX 2JIEMECHTOB [].
N. MenaeneeBa. CTpoeHue
aTOMOB. XUMHUYECKAsA CBA3b.
OKUCINUTEIHLHO-
BOCCTAaHOBHUTEIILHBIE
peakiuu

o0Oydarmuxcs YyBCTBA MaTpuoOTU3MA,
rpa)KIaHCTBEHHOCTH, YBa)KEHUS K aMsTU
3amMTHUKOB  OtedyectBa W mnoaBuram ['epoes
OtedecTBa,3aKO0HY ¥ IPABOIIOPSIKY, UYETIOBEKY Tpy/a U
CTaplieMy I[OKOJIEHUIO, B3aUMHOTO  YBaXXEHUS,
OEepeKHOr0 OTHOIIEHHUS K KYJIbTYPHOMY HACJIEIUI0 U
TpaaUIUsAM MHOT'OHAIIMOHAJILHOTO Hapoaa
Poccuiickoit @enepanuiv, NpUpoOAEC U OKPYKaroIlIeH
cpere.




TEMATHYECKOE INTAHUPOBAHHUE

9 KJIACC
KonuuecTBo yacoB DJIeKTPOHHbBIE
H
Ne ni/n anMeHOBaHHe pa3/iesioB U TeM Kontpoapusie  TlpaxTiueckne (undposbie)
NMPOrpamMMblI Bcero 5 p o0pa3oBaTejbHbIe
padoThI padoThI pecypes
Pa3znes 1. BenecTBO M XUMHYeCKHEe peaKkuu
11 IToBTOpeHue u yriydieHrue 3HaHu| 5 1 bubmuoreka [IOK
' OCHOBHBIX Pa3JieioB Kypca 8 Kiacca https://m.edsoo0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuotexa [JOK
' peakimi https://m.edsoo.ru/7f41a636
13 DJIEKTPOIUTHYECKAS TUCCOIHAITHSI. 8 1 1 bu6mmoreka [JOK
' XUMHUECKUE PEaKIIUH B PACTBOPaAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. Hemerasuibl U MX COeIMHEHUS
21 OO6m1as XxapakTEePUCTUKA XUMUYECKUX 4 1 bubnmoreka [JOK
' sneMeHTOB VIIA-rpymmsl. ["agoreHs https://m.edsoo.ru/7f41a636
OO0mmas xapaKTepUCTHKA XHMHIECKHX Bubmiorexa LOK
2.2 anemeHTOB VIA-rpynmsl. Cepa u eé 6 hitps://m.edso0.ru/7f41a636
COEIMHEHUS — '
OO61mas xapaKTepUCTHKa XUMUYECKUX
bu6mmoreka [IOK
2.3 aneMeHTOB VA-rpynisl. A3ot, pochop u 7 1 hitps://m.e dSC])—E) (u/7f413636
UX COCUHEHUS — '
OO01mas xapaKTepUCTHKa XUMUIECKUX Bubmiorexa LOK
2.4 anemeHToB |V A-rpynmel. Yriepona u 8 1 2 hitps://m.edso0.ru/7f41a636
KPEMHUH U UX COEUHEHUS — '
Hroro mo pasueiny 25
Pa3gen 3. MeTa/uibl M BX COeANHEHUS
3.1 OO0mue cBoiiCTBa METAIIOB 4 bubmmorexa LIOK

https://m.edsoo.ru/7f41a636
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bubnuoreka [JOK

3.2 BaxkHeiye MeTaJuibl U UX COEIUHEHUS 16 https://m.edsoo.ru/7f41a636
Uroro no pazneny 20
Pa3nen 4. Xumus u okpy:xaoumas cpeaa
4.1 BemiectBa 1 Matepuansl B )KU3HU Y€JIOBEKA 3 bubmorexa [IOK
https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
ToBTopenHe 3 bubmmoreka [IOK
https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME
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IHHOYPOYHOE IINTAHUPOBAHHUE
9 KUIACC

Koan4yecTBo yacoB

DJIeKTpoHHbIe nH(ppoBbIE

ara
Tema ypoka Kontpoat.  Hpaxride /L o0pa3oBaTe/ibHbIE
n/n Bcero HbIe cKHe U3yYeHHSs
pecypchbl
padoThI padoThI
1 [lepuoanueckuii 3axoH. [lepuoanueckas cuctema 1 bu6muoreka [IOK
xuMuueckux saeMeHToB JI. 1. Mennaenecna https://m.edsoo.ru/00adb59e
2 3aKOHOMEPHOCTH B UBMEHEHUHU CBOMCTB XUMUYECKUX 1 bubmuorexa [JOK
AJIEMEHTOB MEPBBIX TPEX MEPUOIOB https://m.edsoo.ru/00adb6b6
3 Knaccudukarms 1 HOMEHKIaTypa HEOPTaHUYECKUX 1 bubnuorexa [JOK
BEIIECTB https://m.edsoo.ru/00adb7e2
Byl XMMUYECKOM CBSI3U M THIIBI KPUCTAJUIMYECKUX bu6muoreka [IOK
4 N 1 .
pemeéToK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme «I[loBTopenue u
5 yriayOJieHne 3HaHUH OCHOBHBIX pa3/IeNioB Kypca 8 1 1
KJ1accay
Krnaccugukanms XuMU4ecKUX peakiiyii Mo pa3aTuaHbIM bu6mmoreka [IOK
6 1 :
MpU3HAKaM https://m.edsoo.ru/00adbcb0
7 [Tonsatue o ckopocTu XuMUYeckoil peakuuu. [lonstue o 1 bubmuotexa [JOK
TOMOTCHHBIX U T€TEPOreHHBIX PEaKIIMIX https://m.edsoo.ru/00adbe9a
[TonsiTue 0 xXuMuU4eckoM paBHOBecHU. DAKTOPHI
8 BJIMSIIOIINE HA CKOPOCTh )I;)HMquCKOI?I eax HII)/I 1; 1 bubmorexa [IOK
m p peakl https://m.edsoo.ru/00adc28¢
MOJIOKEHHE XUMHYECKOTO PaBHOBECHS
9 OKHCANTENHEHO-BOCCTAHOBUTEIBHBIE PEAKIINH 1 bubmmorexa LIOK
P https://m.edsoo.ru/00adcade
Teopust anexkTpouTUYecKOn qucconuanuu. CUiabHbIC U bu6mmoreka [JOK
10 1 ;
cita0ble 3JIEKTPOIUTHI https://m.edsoo.ru/00adcd68
. b ka [IOK
11 HonHble ypaBHEHHsI peakui 1 uommorexa LO

https://m.edsoo.ru/00add448
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XHUMHUECKHE CBOMCTBA KUCJIIOT U OCHOBAHUH B CBETE

but6mmoreka [IOK

12 MIpeICTaBIEHUI 00 PJIEKTPOIUTUYECKON TUCCOIMALIAN https://m.edsoo.ru/00add5d8
13 XHAMHMUYECKUE CBOMCTBA COJIEM B CBETE MPEICTABICHUN bu6mmoreka [IOK
00 DIIEKTPOIIUTUIECKOM JTUCCOIIUAITUT https://m.edsoo.ru/00add8b?2
14 [TonsiTe 0 ruapoIU3e comei brbnrorexa HOK
https://m.edsoo.ru/00add9d4
. bubnuorexa [JOK
15 O000111eHrEe U cCUCTEMAaTU3AIM 3HAHUI hitps://m.eds00.ru/00addd12
16 [paktuyeckas padora Ne 1. «Pemenne bubmmorexa [LIOK
9KCICPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
Kon bHas ta No2 1o Tem
17 ((;JI;E’?‘;)-IOJI;TI/II:{aei(Il;IJ;I/ICC(())LII/IeaLIeI/IH XHUMHYECKHE bubmmorexa LIOK
' https://m.edsoo.ru/00addecO
peaKkInu B pacTBOPAX)
18 OO61mas XxapakTepHUCTHUKA TaJIOTCHOB. XUMHUYECKHE bubmuorexa [JOK
CBOMCTBa Ha pUMeEpE XJiopa https://m.edsoo.ru/00addfe2
19 Xnoposogopon. ConsHas KUCIOTa, XUMUIECKUE bu6mmoreka [IOK
CBOMCTBA, MMOJy4CHUE, IPUMCHEHHE https://m.edsoo.ru/00ade104
[Ipaktruueckas padota Ne 2 o reme «Ilomyuenue bubmuorexa [JOK
20 . . )
| COJISTHOM KHCIIOTBI, U3y4eHHE €€ CBOMCTBY https://m.edsoo.ru/00ade348
21 Brrunciienus no ypaBHEHHSIM XUMHUYECKUX PEAKIUH, bubmuorexa [JOK
€CJIM OJTUH U3 PEareHTOB JIaH B N30BITKE https://m.edsoo.ru/00ade488
but6mmoreka [IOK
22 OOmas xapakrepuctika 31eMeHToB VIA-rpynmsl hitps://m.eds0o.ru/00ade64a
23 ek commmenni s npupose. Xommwaconse chofiorsa. Butimorera [1OK
' https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj, CTpoeHHe, (HU3HNUECKUE U XUMUIECKUE bu6nmnoreka [IOK
CBOIicTBa https://m.edsoo.ru/00ade802
Oxcunsl cepol. CepHast KUCTOTa, (PU3HUECKUE U bu6nmnoreka [IOK
25 N )
XMMHUYECKHE CBOMCTBA, MPHMEHEHHUE https://m.edsoo.ru/00adea28
26 XUMUYECKUE peaKIlii, JIeKaIIe B OCHOBE bu6mmoreka [IOK

MMPOMBIIIJICHHOTO CTI0C00a MOJIyY€HUSI CEPHOM KHUCIIOTHI.

https://m.edsoo.ru/00adec8a
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XUMUYECKOE 3arpsi3HEHUE OKPYKaIoLIeil cpe/ibl
COEJIMHEHUSIMU CEPBI

OO01mas xapakTepucTUKa 3JeMeHTOB V A-Tpymiibl. A3OT,

but6mmoreka [IOK

27 paclpoCTpaHeHHe B PUPOLE, ¢buznyeckue u hitps://m.edsoo.ru/00adeeat
XMMHUYECKHE CBOMCTBA
28 AmMUak, ero Gu3NYecKrue U XUMHUYECKUE CBOKCTBA, bubnuorexa LIOK
MOJIyYCHHE U MPUMEHEHHUE https://m.edsoo.ru/00adf004
29 [paktuyeckas padora Ne 3 o teme «llonmyuenue bubnuorexa LIOK
aMMHaKa, U3y4eHUE €ro CBOMCTBY https://m.edso0.ru/00adf180
30 A30THas KuCIoTa, e€ Gu3nuecKne u XUMUIECKUe bu6mmoreka [IOK
CBOIiCTBa https://m.edso0.ru/00adf306
Hcnonp3oBanne HUTPATOB U COJIE aMMOHHMSI B KQUeCTBE
31 MUHEPAJIbHBIX yI0OpeHH. XUMUYECKOe 3arpsi3HeHNe bubmmorexa LIOK
. ' https://m.edsoo0.ru/00adf518
OKpY’Karollen cpe/ibl COeAMHEHUSIMH a30Ta
docdop. Oxcun pocdopa (V) u pochopnas kuciora, bu6mmoreka [JOK
32 . }
(bHU3NUECKHE U XMMUYECKUE CBOMCTBA, MOJyICHUE https://m.edsoo.ru/00adf68a
o |pereraan: oo s s e B 10K
yAROOP - arp PHpOd pel https://m.edsoo.ru/00adfc20
dbocharamu
34 VYriepon, pactipocTpaHeHUE B pUpoJie, GU3HIECKUE U bubmuorexa [JOK
XHMHYECKHE CBOHCTBA https://m.edsoo.ru/00adfd9c
OKCE/II[H yriaepoja, ux Gpusndeckue 1 XuMHIECKHe Bubmorexa LOK
35 CBOMCTBA. DKOJIIOTUYECKUE TIPOOTIEMBI, CBI3aHHBIC C )
https://m.edsoo.ru/00adfebe
okcuzioM yriepona (1V)
36 | YrombHas KUCIIOTA U €€ COJH bubmmorexa LIOK
https://m.edso0.ru/00ae006¢c
37 ytnexuenor v, Kevecrseman peakim Bubmorexa LIOK
T . peaKtt https://m.edsoo.ru/00ae027¢
KapOOHAT-MOH
[TepBoHavaIbHBIC TOHATHS 00 OPTAHUYECKIX bubnuorexa [JOK
38 .
BEIECTBAX KAK O COCTUHEHUSX yriIepoia https://m.edsoo.ru/00ae054e
39 Kpewmnwuii u ero coennHeHUS BEubmaorexa LOK

https://m.edsoo.ru/00ae080a
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[IpaxTrueckas pabora Ne 5. Pemenue

bubmuorexa [JOK

40 SKCHEPUMEHTAIBHBIX 33724 10 TeMe «Baxxueime https://m.eds00.ru/00ac0bf2
HEMETAIUIBI U UX COSIUHEHUI
Kontponbnas padora Ne3 no reme «Baxuelme bubnuorexa LIOK
41 .
HEMETAJUIBI U UX COEIUHEHUSI» https://m.edsoo.ru/00ae0e18
OO01mas xapakTepUCTHKa XUMUYECKUX FJIEMEHTOB —
MeTauIoB. MeTajinueckas CBA3b U METAJINYECKas bubnuotexa [JOK
42 . N .
KpHUCTajuInueckas pemérka. Gu3nueckrue cBOHCTBa https://m.edsoo.ru/00ae103e
METAIIOB
Beluncienue MaccoBOM 10 BBIXOAA IIPOAYKTA bubnuorexa LIOK
43 .
peaxiym https://m.edsoo.ru/00adec8a
| oo oot e o, e B LOK
yp PCAKIH, https://m.edso0.ru/00ae1156
€CJIM OJIMH U3 PEAareHTOB COJEPKUT MPUMECH
45 IlousaTtue o KOPpO3UU METAILIOB bubnmorexa LHOK
PP https://m.eds00.ru/00ae1278
bubmuoreka [JOK
46 [Henounrie MeTae! https://m.edsoo.ru/00ae14b2
47 OKcHUIBI U TUAPOKCUILI HATPUSI U KA Enbmiorexa HOK
A P a ™ https://m.edsoo.ru/00ae14b2
48 IllenouyHO3eMETBbHBIC METAIUIBI — KAJTBIIMN U MarHUH bubmorexa LIOK
H https://m.edsoo.ru/00ae15e8
49 Baxnenmme coeTMHEHUS KATBITHS Eubmiorexa HOK
A 1 https://m.edsoo.ru/00ae15e8
50 O0001Ienne U cucTeMaTH3allAs 3HAHUI
51 JKECTKOCTH BOABI U CIIOCOOBI €€ yCTpaHEHUS bubmmorexa [JOK
A yerp https://m.eds00.ru/00ae1886
[Ipaktruueckas padorta Ne 6 mo reme "XKEcTkocTh BOIBI bubnuorexa [JOK
52 .. " i
U METOJIbl €€ YCTpaHeHHS https://m.edsoo.ru/00aelae8
. but6mmoreka [IOK
53 Amommimi https://m.edso0.ru/00aelc64
54 AmMdoTepHbIe CBOMCTBA OKCHIA M THIPOKCUIA brbmrorexa HOK

https://m.edso0.ru/00aelc64



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

but6mmoreka [IOK

55 Keneso 1 https://m.edso00.ru/00ae1d86
56 Oxcupl, ruapokcusl u conu xene3a (1) u sxenesa (1) 1 ﬁggg%ﬁi;ig?ﬁlooiie%%
57 O0001eHNe U cCUCTEMAaTH3AIM 3HAHUN 1

58 iﬁ%ﬂ;;gﬁ::niﬁﬁzﬁaz 111)5 1;1:1\14{? iBancHeI‘/'IHH/Ie 1 bubmmorexa TOK
METAMTBL H HX COCTHHEHTS https://m.edsoo.ru/00ae3de8
Berurcnenust o ypaBHEHUSIM XHMHUYECKHUX PEAKIIHA,

59 €CJIM OJIMH W3 PEarcHTOB JIaH B U30BITKE WU COJICPIKUT 1 but6mmoreka [IOK
npuMecu. BeIurcieHns: MaccoBO# J0JIM BBIXOa https://m.edsoo.ru/00ae1750
MPOJyKTa peakiuu
XUMHUYECKUE CBOWCTBA METAIIOB. DJIEKTPOXUMHUYECKHIM bubmuoreka [IOK

60 PSI HANPSDKCHHUI METaJIOB 1 https://m.edsoo0.ru/00ae1156

61 O00011IcHNE ¥ CUCTEMATH3aLMs 3HAHUI 1

62 Kontponbnas padota Ne4 no reme «Baxueiimme 1
METAJUIBI U UX COCAUHECHMUSI

63 BeniectBa 1 maTepuabl B TOBCEIHEBHOM KU3HU 1 but6mmoreka [IOK

| 4eJIoBeKa https.//m.edso0.ru/00ae3f50

64 | Xumuueckoe 3arpsa3HEHHE OKPYXKAIOIIeH Cpeabl 1 BH6H_HOTCKa LIOK

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

65 | Posib XUMUM B peLICHUH YKOJOTMUECKUX MPOoOIeM 1 bubmmorexa LIOK

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

66 O0001eHre U cUCcTEMATU3aLMs 3HAHUHN 110 TEME 1 but6mmoreka [IOK
«BeiecTBa» https://m.edsoo.ru/00ae0d0a

67 O00011eHNEe U cUCTEMAaTU3aLM 3HAHUI IO TEME 1 but6mmoreka [IOK
«XUMHUYECKUE PEAKITHI https://m.edsoo.ru/00adb33c

68 O0001eHNe U cUCTEMAaTU3AIM 3HAHUI 10 TEME 1 but6mmoreka [IOK
«OCHOBBI HEOPTaHUYECKOW XUMUM)» https://m.edsoo.ru/00ad9ch?2

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
MNPOLIECCA
OBSIBATEJIBHBIE YUYEBHBIE MATEPHUAJIBI 1J151 YYEHUKA
* Xumus, 9 kmacc/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A.,
AxumonepHoe o6mectBo «M3narensctBo «IIpocBemnieHue)
tabmuiel: [lepuoandeckas cucteMa xumuieckux anemeHToB /. 1. Menneneea, Tabnuia
paCTBOpI/IMOCTI/I, SHGKTPOXI/IMI/I‘-IGCKI/Iﬁ pHI[ HaHpﬂ)KeHI/ISI METAJJIOB

METOIAUYECKUE MATEPUAJIBI U1 YUUTEJISA

* Xumus, 9 knacc/ I'abpuensia O.C., OctpoymoB U.I'., Cnaakos C.A.,
Ax1mmonepHoe obmectBo «M3natenscTBO «IIpocBemieHune
* l'opkoBenko M.IO. Xumus 9 kinacc/moypounsie pazpadotku k yueonukam O.C. 'abpuensna/ M.
Hpoda, 2004.

* XUMHs.HACTOJNbHASL KHUTa yuuTelns. 9 kiacc: metoamueckoe nocodue/ O.C. INabpuensna /M, :
Hpoda, 2007
» KoHTposbHBIE ¥ TPOBEPOUHBIE paOOTHI MO XUMHH. 8-9 Ki1.:MeTtoanueckoe nocodue/ M. poda,
2001.

NUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/



IIpunaoxenne Nel
KOHTPOJIBHO-U3MEPUTEJIBHBIE MATEPUAJIbBI

KonTpoabnast padora Nel no reme «IloBTopenne u yriay0/eHne 3HaHMH OCHOBHBIX Pa3/JejioB Kypca
8 kiacca»
Kontpoabnas padora no reme: «IloBTopeHue u yruay0JieHue 3HAHNH OCHOBHBIX pa3esioB Kypca 8
KJIacca»
BapuanT 1
Ucnone3ys [lepuoanueckyro cucremy xumudeckux ssemeHToB . 1. MenaeneeBa, naiite
XapaKTEPUCTUKY XMMHUECKHUX 3JIEMEHTOB

Howme 3apsa]l [4UCIIO [UHCITIO [4HMCIIO
Hazanue p Howmep Meramn | ®opmyna e - o
Mepuoa, saapa P+ e n
DJIEMEHT | XUMUYECKOTO o |rpynmbl, |wiH BBICIIIETO
s aToma
3JI€MEHTa ., | TOArpyIa | HeMeTall | OKcuaa
WJTU MaJibli
Cl
Mg

Pacronoxxure 351eMEHTHI B TOPAJIKE YBEJIIMUEHHUS X aTOMHOT'O pajuyca: a3ot, ¢prop, 60p, HaTpHii,
JuTui. OTBET 3aIUIINATE B BUAC 3HAKOB XUMUYECKUX MIEMEHTOB, YEPE3 3aIIATYIO B MIOPSAKE
BO3pAacTaHMs aTOMHOIO PaJnyca.

3anosHuTe TabIHILy, paclpeIeuB Mo KiaccaM NpesIoKeHHbIe coenHeHns. JlaiiTe Ha3BaHUs

BEIIECTBAM.
NO2, HNOS3, Ca3(PO4)2, KOH, NaCl, CaO, Ba(OH)2, H2CO3
OKCHIBI OcHOBaHUSA Kucnotsl Comnn

Hanumvre xuMudeckue GopMyiny BEIIECTB U OMPEIEIUTE, K KAKOMY OHH KJIacCy OTHOCHTCS:
1) HuUTpaTt Kaablys,

2) ruapokcun amromuaus (1),
3) OKCH HATPU

4) docdopHas kuciora

YcTaHOBUTE COOTBETCTBUE MCKAY Ha3BaAHUEM BCIICCTBA U THIIOM €TO KpHCTaHHHHCCKOﬁ pCHICTKH

HA3BAHUE BEIIECTBA THUIT KPUCTAJIJIMYECKOM PEILIETKU
1) 1wmHK A) wuoHHas

2) asoT b) aromuas

3) KkpemHHIA B) wmonekynspHas

4)  XJ0puj KaJablus I') merammueckas

Omnpenenure Tun xuMudeckoi csa3u B Bemectax: Clz, NHs, HCI, Sg, Au

KonTpoabHast padora no teme: «IloBTopenue u yriy0JieHue 3HAaHHH OCHOBHBIX pa3/iesoB Kypca 8
KJacca»
Bapuanrt 2
Hcnone3ys [lepuoanueckyro cucremy xumudyeckux 3iemeHToB /. 1. Menneneesa, naiire
XapaKTEPUCTUKY XUMHUYECKHUX JIEMEHTOB




Howmep 3apsif] [UACIIO [YUCIIO [4UCIIO
HasBanue nepuona, |Homep Meramn | ®opmyna [aapa e n°
DNEeMEHT |XUMUYECKOTO |OO0JbIION |TpyIIBbL, NI BBICHIETO [aTOMa
3JIEMEHTa W MOATPYIIIA |HEMETall |OKCUIa
MaJIblid
Si
K

Pacnonoxure 351eMEHTHI B TOPSIAKE YBEIMUECHUS NX HEMETAUIMYECKUX CBOWCTB: cepa, (pocgop,

XJop, HanI/Iﬁ, amiomuHuid. OTBET 3aIMIINTE B BHUJC 3HAKOB XUMHUYCCKHX 3JICMCHTOB, YCPE3

3aIATYIO B MMOPAAKE BO3pACTAHUA HEMCTAJUIMYCCKUX CBOMCTB.

3anoaHuTe Ta6J'II/II_Iy, pacnpeaciiiB 110 KJIacCaM IMPEIIIOKCHHBIC COCAUHCHUS. I[aﬁTe Ha3BaHUs

BEIIECCTBAM.

SO2, Mg(OH)2, AI2(SO4)3,

HNO3, BaCO3, MgO, Fe(OH)3,

H2SOA4.

Oxkcuabl

OcHoBanus

Kucnotsl

Comn

Hanumure xumuueckue GopMyily BeIIECTB U OINpeAeNuTe, K KAKOMY OHU KJIACCy OTHOCHUTCS:

1) xmopun Kajblus,

2) rugpokcun xenesa (1),

3) OKCHI IHTHS
4) consHas KACIIOTa

YcTaHoBUTE COOTBETCTBUE MCXKAY Ha3BaHHEM BECIICCTBA U THIIOM €TI0 KpHCTaHHquCKOﬁ PEIICTKU

HA3BAHUE BEIIECTBA TUII KPUCTAJUIMYECKOU PEILIETKA
1) o6pom A) uoHHas
2) tpadut b) aromuas
3) wmemn B) ™onexynspnas

4) HUTpAT ATFOMHHUS

I') merannuyeckas

Omnpenenure THII XMMAYECKOH CBsI3U B BemiectBax: Brz, H2S, HCI, KCI, Zn




Kontpoabnas padora Ne2 no teme «JIeKTPOJUTHYECKAS TUCCOUMAIMA. XMMUYECKHE PeaKIUU B
pacTBopax»

BAPUAHT 1
YACTDB A

Al. Kaxoe u3 seujecme sa6naemca IneKmpoaumom:

1) caxap;

2) TOBapeHHas COJb;

3) STHIOBBIH CITUPT;

4) oKCHUI KPEMHHSI.
A2. Kak nazviearomcsa yacmuuypl, Komopbwle 6 pacmeope 0yoym 06uzamuvca K Kamooy:

1) KaTHOHBI;

2) aTOMBI,

3) aHHOHBL

4) 3JIEKTPOHBI.
A3. Bepuwl 1u cnedyrwouue cyycoenus 00 IneKmpoaumax:

A. Tlpu pacTBOpeHHHU B BOJIE AIEKTPOJIUTHI paciaatoTcs Ha CBOOOAHBIE HOHBI.

b. DnexrponauTaMu MOTYT OBITH TOJIBKO BEIECTBA C HEMOISPHON KOBAJICHTHOM CBS3BIO.

1) BepHO TOJBKO CyXIeHHE A;

2) BEpHO TOJILKO CyxJeHue b;

3) BepHBI 00a CYKICHUS;

4) 00a cyx/IeHus] HeBEPHBI.
A4. Pazbasnennan cepnan Kucioma He 3aumoo0eiicmeyen ¢ 0OHUM U3 6eUieCmae:

1) 1uHK;

2) kapOoHAT Kajus,

3) Meb;

4) rugpokcn xenesa (111).
AS5. Peakuyuu uoHH020 00MEHA 803MONHCHBL MEIHCOY EULECEAMU, (POPMYIbL KOMOPBIX:

1) HCl u H2SOu;

2) CaCOs u NacCl;

3) CaCOs u HCI;

4) NaOH u CaCly;
A6. O0HoBpemeHHO 8 600HOM PACMBOPE MOZYHL HAXOOUMbCA UOHDL:

1) Fe**; SO4*; K*; NOg;

2) Ba?*;NO3; NHs'; SO4%;

3) Zn**;Cl; Fe?"; OH ;

4) Cu?*;Br;S*; Ag".
A7. Cymma KoIppuuyuenmoge 6 COKpAUeHHOM UOHHOM YPAGHEHUU, COOMEEMCMEYIOuLeM
monexynapuomy ypasnenuio Fe(OH)s + H2SO4 — Fe2(S04)3 + H20;

1) 14

2) 8§;

3) 4

4) 13.

YACTH B

B 3a0anuu Bl na ycmanoenenue coomeemcmeusn K Kay3cooil NO3UYUU NEPeo2o cmoadua noodepume
COOMEEMCMEYIOWIYI0 NOZUUUIO 6MOPO20 U 3Anumiume 6 maodauyy evldpannvie uuppsvr noO
coomeemcmeylowumu 0yKeamu. 3amem noIyuUSUIyIOCA nOca1e008ameabHOCmby Yudp nepenecume 6
Oonank omeemos 6e3 npodeyoe u opyux cumeonos (yugpet).
B 3a0anuu B 2 omeéemom aenaemcsa uucno.
Bl1. Yemanosume coomeemcmeue mexcoy MoneKyaaApHbIM U COKPAUIEHHBIM UOHHBIMU YPAGHEHUAMU:

MonekynsipHble ypaBHEHUS CokpallleHHbIE HOHHBIC YPABHCHUS

A) BaCl; + H,SOs — Ba SO4 | + 2HCI 1) CaO + 2H" — Ca?* +H,0
B) CaO + 2HCI — CaCl; +H;0 2) Ca?* +C0O3> — CaCOs

B) CaCl, + Na,CO; — Ca CO3| + 2NaCl 3) Ba?* +S04> — Ba S04 |

I) Na,SOs + 2HClI — 2NaCl + SO21 + H2O 4) 2H' + SO3> — S0t + H.0




Omeem: .

B2. Cmemanu pactBopbl, coaepxamue 20 r ruapokcuaa Hatpus u 20 T consHOM kucnoThl. Macca
oOpa3oBaBLIeHCs IPU 3TOM COJIU paBHa: r. (3anuumTe Yuciao ¢ TOYHOCTBIO 10 COTHIX).




Koutposbnas padora Ne2 mo temMe «JIeKTPOTUTHYECKAS JUCCONUALNA. XUMHYECKHE
peakuuu B pacTBOPax»
BAPUAHT 2
YACTHb A
Al. Kakoe u3 éeuyecme He A61:1emca INEKMPOIUmom:
1) STHUIOBBIH CIIUPT;
2) cousHas KUCJIOTa,;
3) TUIPOKCHU HATPUS;
4) XJopuj Kamus.
A2. Kax naszviearomcesa yacmuuypl, Komopbwle ¢ pacmeope 0yoym 08u2amuvcsa K aHooy:
1) KaTHOHBI,
2) aHUOHBI;
3) aToMbrI;
4) BIIEKTPOHBI
A3. Bepnul nu cnedyrougue cyrsHcoeHus 0 KUCI10max:
A.KHUCTOTBI — 3TO MEKTPOJIUTHI, IPU JUCCOIIUAIIIN KOTOPBIX B KAU€CTBE KATHOHOB 00Pa3yIOTCsI TOJIBKO
MOHBI BOJIOPOJIA.
b. B pacTBOpax KUCIIOT JIAKMYC U3MEHSIET CBOKO OKPACKy B PO30BbIN LIBET.
1) BepHO TOJBKO CyXIeHHE A;
2) BEpHO TOJILKO CyxJeHue b;
3) BepHBI 00a CYKICHUS;
4) 00a cyx/IeHus] HeBEPHBI.
A4. Conanaa Kucioma e3aumooeiicmeyem ¢ 0OHUM U3 8eULECME:
1) pryts;
2) TUAPOKCHUJ KaJus;
3) oxcun yraepoaa (1V);
4) HUTpAT Kausl.
AS5. Peakuyuu uoHHO020 00MEHA 803MONHCHBL MEHCOY EULECMEAMU, (YOPMYTIbI KOMOPHIX:
1) CuSOs4 u Fe(OH);
2) CuSO4 m NaOH,;
3) Cu (OH)2 u NacCl;
4) NaOH u CuO.
A6. O0HoBpemeHHO 8 600HOM PACMBOPE MOZYHL HAXOOUMbCA UOHDL:
1) AP*; SO+#; Na*; NO;;
2) Ca?*;NOs; K'; OH;
3) Ba?';Br; Mg*; PO ;
4) Cu*;I;S*; Ag".
A7. Bvibepume moneKkynapuoe ypagnenue, cOOmeemcmeylouiee coOKpauyéHHomy UOHHOMY YPAGHEHUIO
Cu®* + 20H" — Cu(OH): |
1) CuS +2NaOH — Cu(OH). | + NazS
2) CuSOs +Zn (OH)2 — Cu(OH)2 | + Zn SO4
3) CuO + H20 — Cu(OH)2 |
4) CuCl; + 2NaOH — Cu(OH). | + 2NaCl

YACTH B
B 3a0anuu Bl na ycmanoeienue coomeemcmeus K Kay3coou no3uyuu nepeo2o cmoaoua noooepume
COOMEEMCMEYIOWIYI0 NOZUUUIO 6MOPO20 U 3Anumiume 6 maodauyy 6vlOpanHvle UUPPLL NOO



coomeemcmeyouiumu OyKeamu. 3amem ROJIYYUGUIYIOCA NOC1E008AMENbHOCHb YUDP nepeHecume 6
Onank omeemos de3 npoodenos u Opyux cumeonos (yugpeot).
B 3a0anuu B 2 omeemom agnsemcsa uucino.

Bl1. Ycmanoeume coomeemcmeue Me;»cdypeazenmamu u co:cpau(é'nubun UOHHbIMU YDACGHEHUAMU.:

Pearentsl CokpallleHHbIE HOHHbIE YPaBHEHUS
A) NaOH + HCI 1) CaCO; + 2H" — Ca?* + CO,1 + H,0
b) Na,COs + HCI 2) COsz> + H,0 — HCO3z + OH"
B) NaxCOs +CO; + H>O 3) H" + OH — H,O
I) CaCO;+ HCI 4) CO3z> + 2H" — Ca®* + COzt + H.0
5) COs* + CO2+ H,0— 2 HCO3
6) HCOs + H" — CO2t + H,0O

Omeem: .
B2. O0BEM yrIeKUCIIOro rasa, BeIISIUBIIET0Cs PU CIIMBAHUN PAaCcTBOPOB, cojaepxamux 10,6 T Na;CO3z u
19,6 r HoSOq4 7. (3amucath OTBET C TOYHOCTHIO JIO COTHIX).




KonTtpoansHnas padora Ne3 nmo teme «BaskHeiilmne HeMeTaLIbl U UX COETMHEHUS
1 Bapuant
Yacrs A
K kascoomy 3a0anuro wacmu A 0anbvl HECKOIbKO OMEEM 06, U3 KOMOPHIX MOJIbKO 00UH NPAGUIbHBLIL.
Buioepume eepnutii, no Bawemy mnenuto, omeem.
Al. B xakom psy mpencTaBiIeHbl IPOCThIE BEIIeCTBA-HEMETaILIbI:
1) xJ10p, HUKEIB, cepedpo 3) xene3o, pocdop, pTyTh
2) anma3s, cepa, Kalblui 4) xucnopo, 030H, a30T
A2. Xumudeckomy d7eMeHTy 3-ro nepuoaa V rpymnmsl nepuoauydeckon cucremsl .M. Menneneesa
COOTBETCTBYET CXE€Ma paclpeAaesIeHUs JIEKTPOHOB 1O CIOSM:
1)285 2)23 3)2,8,3 4) 2,5
A3. Y 3]IeMEHTOB MOATPYIIIHI YTIIEPOoa C YBEIMUYEHUEM aTOMHOTO HOMEPA YMEHbBIIIASTCS:
1) aTomMHBII paguyc 3) 9MCII0 BaJIEHTHBIX JIEKTPOHOB B aTOMax
2) 3apsq siapa atoMa 4) 31eKTPOOTPULIATENBHOCTh
A4. Hanbonee nmpoyHas XUMHUYECKas CBSI3b B MOJICKYJIC
HF 2)Cl 3) O, 4) N2
AS. B3aumoieiicTBe aMMHaKa ¢ XJIOPOBOJOPOIOM OTHOCUTCS K PEAKIUSM:
1) paznoxeHus 2) coeuHEeHus 3) 3ameleHus 4) obMeHa
A6. Cokpamiennoe noHHoe ypasHenue peakuuu Agt + CI- 2> AgCl
COOTBETCTBYET B3aUMOJICHCTBHIO MEKIY PACTBOPAMH:
1) kapOoHnaTa cepedpa U COJITHON KUCIOTHI
2) HuTpata cepedpa U CepHOM KUCIOTHI
3) HuTpaTa cepedpa u COITHONU KUCITIOTHI
4) cynmbhara cepeOpa U a30THON KHUCITOTHI
A7. Topsiiiasi cBe4a racHeT B 3aKPBITON POOKOW OaHKe, TOTOMY YTO:
1) He xBaTaeT KUCIOpoa 3) noBBIIIAETCS COJEPIKAHUE a30Ta
2) moBBIIIIaeTCS TEMIIEpaTypa 4) oOpasyeTcs BOJSHOM Mmap, racsuiuii miams
A8. C noMoI11pt0 pacTBOpa CEPHOI KUCIOTHI MOKHO OCYIIECTBUTH MPEBPAIICHHUS:
1) mens = cynbdar meau (11) 3) kapOoHat HaTpus = okcua yraepona ( 1V)
2) yranepona > okcun yraepoaa (IV)  4) xmopua cepebpa = XJI0pOBOAOPOS
Yacts B.
B1. HemeTanmuueckue cBoicTBa B psijy dsementoB Si 2 P = S = Cl cieBa Hanpago:
1) He U3MEHSIOTCS 3) ocnabeBaroT
2) yCUIIUBAIOTCS 4) N3MEHSIOTCS IEPUOUIECKHI

Omeemom K 3a0anuio B2 asnaemca nocnedosamenvnocms 0yke. 3anuuwiume évl0pannwle OyKevl 6
angpasumnom nopaoke.
B2. Cmemenne paBHoBecus cucteMbl Nz + 3H2 <=>2 NH3+ Q B CTOpOHY MpOIyKTa peaKkiuu
IIPOU30MIET B CIlydae:

A) yBenuueHus: KOHIIEHTpauu aMMHaKa

b) ucnons3zoBanus katanuzaropa

B) ymenbimenus naBieHus

I') yMeHbIIIEHUS KOHIIEHTPAIIMH aMMUaKa
B3. Kakoit 06beM (H.y.) XJI0pOBOIOPO/Ia MOXKHO MOTYYUTH U3 2 MOJIb Xjiopa?

Yacts C.

C1. Haiitu maccy cepHoit KHCIOTHI, HeoOxoaumoit ams Heittpanuzanuu 200 T 20%-Horo pactBopa
TUIPOKCU/A HATPHUSL.

KontpoabsHnas padora Ne3 nmo treme «BaxHeiimne HeMeTAIbI U UX COeIMHEHUD)
2 BapuaHT
Yacts A.
K kastcoomy 3a0anuro wacmu A 0anvl HECKONbKO 0MEemo8, U3 KOMopwvlxX nMoJibKo 00UH NPAGUTbHbLIL.
Buvioepume eepnvtit, no Bawemy muenuro, omeem.
Al. O xucnopoze Kak 0 MpoCTOM BELIECTBE TOBOPUTCSA B MPEJI0KEHUNU:



1) pacteHus, >KUBOTHBIE U YEJIOBEK JIBIIIAT KUCIOPOIOM
2) KHCIIOpPOJ BXOJUT B COCTaB BOJIbI
3) OKCHJBI COCTOAT U3 IBYX 3JIEMEHTOB, OJIUH U3 KOTOPBIX - KUCIOPOJ
4) KMCIOPO/ BXOUT B COCTaB XMMHUECKHUX COSAMHEHMM, U3 KOTOPBIX IIOCTPOEHA JKHBas
KJIETKA
A2. B atome docdopa ob1iiee YUCIIO IEKTPOHOB U YUCIIO IIEKTPOHHBIX CJIO€B COOTBETCTBEHHO
paBabl: 1)31u4 2) 15 u5 3)15u3  4)31us
A3. CyMMa IpOTOHOB U HEMTPOHOB B aTOME YIJIEPOAA PABHBI:

1) 14 2) 12 3) 15 4) 13
A4. KOBaJIeHTHaSI MoJIsIpHad XUMHUYICCKasd CBA3b XapaKTCPHA AJId:
1) KCI 2)HBr  3) Py 4) CaCl,

AS. Peaxnus, ypaBHeHue koTopoit 3Nz + Hz <=>2NHs3 + Q , oTHOCAT K peakiusm:
1) 0OpaTuMbIM, PK30TEPMHUUYECKUM  3) 0OpaTUMBIM, SHIOTEPMHUIECKUM
2) HeOOpaTUMBIM, HK30TepMUYECKUM  4) HEOOPATHUMBIM, YHIOTEPMHUYECKUM
AG6. /{5t TOrO, 9TOOBI JOKA3aTh, YTO B MPOOUPKE HAXOIUTCS PACTBOP YrOJIBHOU KUCIIOTHI,

HEO0OXOMMO HCIIOJIb30BaTh: 1) COJIIHYIO KUCIIOTY 3) TIICIONLYIO JIYYUHKY
2) pacTBOp aMMHaKa 4) pacTBOp THIPOKCHUIA HATPUS
A7. Ilpu3HakoM peakiuy MEXKIy COJITHOM KUCIOTON U IMHKOM SIBIISIETCS
1) nosiBneHue 3amnaxa 3) BblIETICHHE Ta3a

2) obpa3oBaHue ocajika  4) U3BMEHEHHE IIBETA pacTBOpa

A8. CokpaleHHOMY HOHHOMY ypaBHeHnio Ba?* + SO42” = BaSO4 coOTBETCTBYET
Bzaumoneiicteue mexay: 1) ¢pochaTom 6apusi 1 pacTBOPOM CEpHON KUCIOTHI

2) pacTBOpamu Cyiab(hara HaTpUsl U HUTpaTa Oapus

3) pacTBOpaMu THAPOKCUIA OapHsi U CEPHOM KUCIOTHI

4) kapboHaToM Oapus U PaCTBOPOM CEPHOM KUCITOTHI

Yacrts B.
B1. C ymeHbIieHHEM MOPAIKOBOTO HOMEpa B A(TJIaBHBIX )[TOATPYIINAX MEPHOTUIECKON CUCTEMBI
J.M.MeHeneepa HeMETAINIMUECKUE CBOMCTBA XUMHYECKUX DJICMEHTOB :
1) He U3MeHs0TCA 3) U3MEHAIOTCS MEPHOIUIECKH
2) yCUIUBAIOTCS 4) ocrnabeBaroT

Omeemom K 3a0anuto B2 asnaemca nocnedosamenvnocms 0yke. 3anuuiume 8vlOpanHvle 0YKevl 6
angasumnom nopaoxe.
B2. Kakue u3 nepeurciaeHHbIX YCIOBHI He TIOBIUSIOT HA CMEIIEHHUE PABHOBECHUS B CHICTEME
Ho + Clo <=>2HCI-Q : A) nmoHmXeHue TeMIepaTyphbl

b) noBeltienne TeMmneparypbl

B) BBenenue katanuzaropa

I') nonmxkenue kounenrpamnuu HCI

J1) moHmwKeHre qaBIeHUs
B3. Kakoii 06beM rasa ( H.y.) BBIIEIUTCS IpU MOJTHOM cropanuu 600 T yrns?

Yacts C.

C1. Ilpu o6pabdotke 300 r gpeBECHOM 30561 U30BITKOM COJISIHON KMCIOTHI, HOTy4rin 44,81(H.y.)
yriekucioro raza. Kakosa maccosas nons (%) kapOoHaTa Kajausi B UCXOHOM 00pa3iie 3051617

KonTpoabHas padora Ne4 nmo teme «BakHeiimue MeTa/uibl 1 MX COeIMHEHM D>
BAPUAHT- 1.

Yacrs 1.
A 1. DnextpoHHas (popMyia aToMa MarHus:
1) 1s2 2s2 3) 1s2 2s3
2) 1s2 2s2 2pl 4) 1s2 2s2 2p6 3 s2
A 2. DnexTpoHHas ¢GopMysia BHEIIHETO SHEPTETUYECKOr0 YPOBHS aTOMOB 3JIEMEHTOB IIaBHON
noarpynmns! Il rpynnst I1C:
1nsl 2) ns2 3)ns2npl 4)ns2np2
A 3. IlpocToe BemiecTBO ¢ HanboIee SIPKO BHIPAKECHHBIMH METAITTHYECKUMH CBOMCTBAMMU:
1) 6epwuit 3) Maruui
2) kanpLuit 4) ctpoHuuit

A 4. Haubonee sHepruyHO B3aMMOJICHCTBYET C BOJOM:



1) xanmit 3) xanbLuii

2) ckanaui 4) Maraui
A 5. C pa36aBieHHOM CEpHOM KUCIOTOW HE B3aUMOJCHCTBYET:
1) xene3o 3) miatuHa
2) HUKETb 4) uuHK

A 6. BepHbl 11 cneayroniye CykIeHus O IEN0YHbIX MeTaiax?
A. Bo Bcex coeIMHEHUSIX OHU UMEIOT CTEIICHb OKHUCIIEHUS + 1.
b. C nemerannamu oHU 0OPa3yIOT COEIMHEHHS C HOHHOM CBSI3BIO.
1) BepHO TOIBKO A
2) BepHO TOJBKO b
3) BepHBI 00a CYKICHHS
4) 00a cyxIeHUs HE BEPHBI
YacTs 2.
B 3aganuu B1 Ha ycTaHOBIIEHHE COOTBETCTBUS 3AIUIINTE MOCIEA0BATENILHOCT U 6e3 TpoOesnoB u
JIPYTrUX CUMBOJIOB.
B1. YcraHoBuTE COOTBETCTBHE MEXKTY dJIEMEHTOM U ()OPMYJIOH €T0 BBICIIETO OKCH/IA.

SJIEMEHT BBICIIINI OKCH]]
A) Cs 1) 203
B) Al 2) D205
B) Ca 3) 920
K 4) 2203

OtBeroMm K 3aanuto B 2 sBasieTcs nociaenoBaTenbHOCTh UG B MOPsIKE BO3pacTaHUS.
B 2. BemnectBa, KOTOpbIE€ B3aUMOJIEUCTBYIOT C IIMHKOM:

1) HCI 4) CaO
2) NaOH 5) 02
3) H2S04 6) CO2
Yacts 3

3anuiuTe HOMEp 3aaHUS U JalTe MOJHBIA OTBET.
C 1. Ilo cxeme npeBpalleHni COCTaBbTE YPABHEHUS PEAKLMI B MOJIEKYJISIPHOM BUe. I IpeBpaleHust
Ne 3 3anummTe noaHOE M COKpaIIEeHHOE HOHHBIE ypaBHeHUs. HazoBuTe Bee BeliecTna.

Cu(OH)2—CuO—CuS04—Cu(OH)2—Cu(NO3)2
KonTpoabHnas pabora Ne4 no teme «BakHeiimue MeTa/uibl 1 MX COeIMHEHM DY
BAPUAHT - 2

Yacrs 1.
A 1. DaexTpoHHas popMya aToMa JIUTHUSA:
1) 1s2 2s2 3) 1s2 2s1
2) 1s2 2s2 2pl 4) 1s2 2s2 2p6 3 sl
A 2. DnextpoHHast popMyiia BHEITHETO YHEPTETUIECKOTO YPOBHS aTOMOB IIEJIOYHBIX METAJIIOB!
1)nsl 2) ns2 3)ns2npl 4)ns2np2
A 3. TIpocToe BemiecTBO ¢ HauOoJIee IPKO BEIPAKCHHBIMUA METAJUTHYECKUMU CBOMCTBAMM:
1) amomMuHMI 3) ranmnwmii
2) 6op 4) A
A 4. Hanbonee sHepruyHO B3aUMOJIEHCTBYET C BOJOM:
1) Gapwuit 3) maruui
2) Kanpui 4) cTpoHIUi
A 5. C consiHOM KUCIOTOM HE B3aUMOJICHUCTBYET:
1) xene3o 3) muiatuHa
2) HUKEJb 4) HK

A 6. BepHbl 11 cnepyrouie cyxaeHus?

A. T'uapokcu] alntOMUHHS B3aUMOJICHCTBYET C THIPOKCHIOM HATPHS
b. I'mnpokcua antoMUHUS B3aUMOJIEUCTBYET C CEPHOM KUCIOTOM

1) BepHO TOJBKO A

2) BepHO TOJIbKO b

3) BepHBI 00a CYKIACHUS



4) 06a cyxaeHHUS HE BEPHBI.

YacTs 2.

B 3ananuu B1 Ha ycTaHOB/I€HHE COOTBETCTBUS 3alUUINTE MTOCIIE0BATENILHOCTD UG 6e3 MpoOesioB u
JpYrux CUMBOJIOB.

B1. YcranoBute coorBeTcTBHE MEKMY HOPMYIION THAPOKCHAA U (OPMYIION COOTBETCTBYIOIIETO EMY

OKCHa:
®OPMVJIA ®OPMYVJIA
TUIPOKCUJIA OKCHUJIA
A) DOH 1) Al203
B) D(OH)3 2) Na20
B) H3D03 3) MgO
T) D(OH)2 4) NO

OTtBeroM K 3aanuio B 2 sBisieTcs mocaea0BaTeIbHOCTh UGP B TIOPSIKE BO3pacTaHUS.
B 2. BemiectBa, KOTOpbIE B3aUMOAEHCTBYIOT C JKEJIE30M:

1) HCI 4) CO

2) CI2 5) 02

3) Si02 6) CuCI2
Yacte 3

3anuimmTe HOMEp 3a/1aHUsl U TaliTe MOJIHBIA OTBET.

C 1. Ilo cxeme npeBpallleHNi COCTaBbTE YPAaBHEHUS peakluil B MoseKysipHoM Buae. [IpeBpamienue Ne 1
paccmoTtpuTe ¢ Touku 3peHus OBP. HazoBute Bce BeliecTna.

Zn—7Zn0—ZnCIl12—Zn(OH)2—ZnO



IIpuniaoxenne Ne2

HOPMBbI OIIEHKY 3HAHHUI YMEHH 1 HABBIKOB OB YYAIOIMUXCSI

4.10. OcOOEHHOCTH OLICHUBAHUS 10 XUMHH
4.10.1. Ouenka yCcTHOTO OTBETA.
4.10.1.1. OT™meTKa «5» CTaBUTCS, €CITU O0YJIArOIIHIACS :

e J1aJl TOJIHBIM U MPABUJIbHBIA OTBET HA OCHOBAHUM U3YYEHHBIX TEOPHIL;

e U3JIOXKWJI MaTepuai B ONPEJEICHHON JJOTMYECKON MOCII€I0BATEIbHOCTH.

4.10.1.2. OT™meTKa «4» CTaBUTCS, €CIIU O0yUYarOIIUACS :

e J1aJl ITOJIHBIM U PAaBUJIbHBIA OTBET HA OCHOBAHUU U3YYEHHBIX TEOPHIL;

e UBJIOXKHJI MaTepHUas B ONPEJEICHHON MOCIIeI0BaTeILHOCTH;

e JIOMyCTHJ 2—3 HECYIIECTBEHHBIX OIMOKH, UCTIPABICHHBIX TI0 TPEOOBAHUIO YIUTEIS

WA
e JaJl HEIIOJHBIA M HEUETKHUM OTBET.
4.10.1.3. Ot™meTKa «3» CTaBUTCS, €CIIU O0yUYaIOIIUHACS :
e J1aJ TIOJHBIN OTBET, HO JAOIYCTUJ CYIIIECTBEHHYIO OITUOKY
WA
e OTBET HEMOJIHBIN, IOCTPOEH HECBA3HO.
4.10.1.4. OTmeTKa «2» CTaBUTCS, €CIU O0yYAFOIIHIAC:

e TIOKa3aJl HETIOHHMMAaHUE OCHOBHOTO COJIEpKaHUsI yueOHOTO MaTepuIa;

e JIONMYCTHJI CYIIECTBEHHBIE OIIMOKH, KOTOPhIE HE CMOT HCIPABUTh NPH HABOIAIIUX BOMPOCAX
YUUTEIIA.

4.10.2. OueHka yMEeHUM peliath 3a1a4u

4.10.2.1. OT™MeTKa «5» CTaBUTCS, €CIIH:
e B IJIOTUYECKOM PACCYXKJACHHUU U PEUICHUH HET OIIUOOK;
e 3aJlaya peIleHa PaIMOHAIBHBIM CITIOCOOOM.

4.10.2.2. Ot™MeTKa «4» CTaBUTCS, €CIH:

e BJIOTHYECKOM PACCYKICHUH U PEIICHUH HET CYIIECTBEHHBIX OMMUOOK, IPH 3TOM 3aj1a4ya peleHa,
HO HEpaIMoOHAIbHBIM CIIOCOO0M;

e JIONYIICHO He 00Jiee IBYX HECYIICCTBCHHBIX OIIMOOK.

4.10.2.3. OTt™MeTKa «3» CTaBUTCS, €CIH:

e B JIOTUYECKOM PACCYXKICHUHU HET CYIIECTBEHHBIX OLINOOK;

e JIONMyCKaeTCs CYIIECTBEHHAs OIIMOKA B MATEMAaTUYECKUX pacueTrax.

4.10.2.4. OT™MeTKa «2» CTaBUTCS, €CIIN:

e HMEIOTCS CYIIECTBEHHBIE OMIMOKH B TIOTUYECKOM PACCYKACHUU U PEIICHUH.

4.10.3. OueHka dKCrepuMEHTAIbHBIX YMEHUN
4.10.3.1. OT™MeTKa «5» CTaBUTCS, €CIH:

e paboTa BHIMIOJIHEHA MOTHOCTHIO. CleNaHbl MPaBUIIbHBIE HAOIIOAEHUS U BBIBOJBI, SKCIIEPUMEHT
OCYIIECTBIIEH IO TUIaHYy, C Y4E€TOM TEXHUKU OE€30MacCHOCTH W MpPaBU pabOTHI ¢ BEIIECTBAMH U
npudopamu;

e TPOSIBICHBI OPraHU3AIMOHHO-TPYIOBBIE YMEHHs (TOIACPKUBACTCS YHUCTOTa pabodyero MecTa,
MOPSIIOK Ha CTOJIE, SKOHOMHO MCTIOJB3YIOTCSI PEaKTUBHI).

4.10.3.2. Ot™MeTKa «4» CTaBUTCS, CCIIH:

e paboTa BBHITIOJIHEHA, CJETaHbl NMPAaBUIIbLHBIC HAOJIOJACHHS M BBIBOJIBI, DKCIIEPUMEHT BBITIOJIHCH
HETIOJTHO WJIM HAaOTIOAAI0TCSI HECYIIECTBEHHBIC OIMOKY B pabOTe ¢ BEMIECTBAMH H TPHOOPAMHU.

4.10.3.3. OT™meTKa «3» CTaBUTCS, €CIIN:

e OTBET HETOJHBIN, pad0Ta BHIMOIHEHA TPABIWIIBHO HE MEHEE YeM HAIOJIOBUHY;

e JIOMyIICHA CYIIECTBEHHas OMMOKa (B XOJE IKCIEpUMEHTa, B OOBSICHEHWH, B O(QOpPMIICHUU
pabotsl, o Th npu pabote ¢ BemecTBaMu U MPUOOPaMu), KOTOPYIO 00YJArOIIUICS UCTIPABIISET
1o TpeOOBaAHUIO YUUTES.

4.10.3.4. OT™MeTKa «2» CTaBUTCS, €CIIN:

e JIONYIICHBI JBE WX OOJee CYIIECTBEHHBIC OIIMOKM B XOJE JKCIIEPHUMEHTa, B OOBSICHEHHH, B
oopmnennu padotel, mo Th nmpu padore ¢ BemecTBaMu U MPUOOPaMH), KOTOPBIE YUAITHICS HE
MOYKET UCTIPABHTD.




4.10.4. Ouenka yMEHHI peraTh SKCIIEPUMEHTAIBHBIC 3aa4H
4.10.4.1. OT™MeTKa «5» CTaBUTCS, €CIH:
e IUIAH PELICHUS 3aJa4u COCTaBJIEeH NMPaBUIIbHO;
e OCYIIECTBJICH NOJ00p XMMUYECKHX PEAKTHBOB U 000PYI0BaHMS;
e JIaHO MOJHOE OOBSICHEHHE U CICIIAHBI BEIBOJIBI.
4.10.4.2. Ot™MeTKa «4» CTaBUTCS, €CIH:
e IUIaH PELICHUS COCTAaBJICH MIPaBUIIBHO;
e OCYIIECTBJICH NOA00P XUMUYECKUX PEAKTUBOB  000PYIOBAHMUS;
e JIOMYIICHO HE 00Jiee IBYX HECYIIECTBEHHBIX OMIMOOK (B O0OBICHEHUH W BHIBOJIAX ).
4.10.4.3. Ot™MeTKa «3» CTaBUTCS, €CIH:
e TIUIaH PELICHUS COCTAaBJICH MPABUIIBHO;
e OCYIIECTBJICH NOA00P XUMUYECKHX PEAKTUBOB M 000PYIOBAHHUS;
e JIONyUIEHA CYIIECTBEHHAs OIMNOKA B OOBSICHEHUH U BBIBOJIAX.
4.10.4.4. OT™MeTKa «2)» CTaBUTCS, CCIIH:
e JIOMYIICHBI JBE W OoJjiee OMMUOKM (B IUIaHE PEIICHHUS, B MOAOOPE XUMHUYECKHX PEaKTUBOB U
000py/moBaHus, B O0BSICHEHUH U BBIBOJIAX).

Ipniaoxenne Ne3

MATEPHUAJIBHOE-TEXHUYECKOE OBECIIEYEHHUE YYEBHOI'O ITPOLHECCA

1.ITeuyaTHbIE MOCOOUSA

1.1. Cepus crpaBounbix Ta0aui nmo xumun («Ilepuoaudeckas cucteMa XUMHYECKuX snemeHToB [I.M.
MenneneeBa», «PacTBOPUMOCTH COJIEH, KUCIOT W OCHOBAaHUN B BOJAE», «DJIEKTPOXUMUUYECKHU PsiJ
HaIpsHKEHUH MeTauioBy, «OKpacka HHIUKATOPOB B PA3IMUHBIX CPEAx»).

2. YuyeOHo-ga0opaTopHOe 000py10BaHHE

2.1. HabGop Mopeneil KpUCTAUIMYECKUX PEIIETOK: anMasa, Tpadura, moBapeHHON COJH, JKee3a.

3. VYd4eOHO-mpaKkTH4YeCKOe 000pyAOBaHHE

3.1. Habop «Kucmotbm.

3.3. Habop «OKcuabl METAIIOBY.

3.4. Habop «Meramibh».

3.6. Habop «Cynbdatsl. Cynabdursl. Cynbpuasn».

3.7. Habop «KapOoHaTsi».

3.11. HaGop «HurpaTsl».

3.12. Ha6op «MHaukatops».

3.13. HabGop nmocy/pl U IpUHAJJIEKHOCTEN JI1 yYEHUUECKOTI0 SKCIIEPUMEHTA, HarpeBaTelIbHbIe TPHUOOPHI.

IMpuio:xkenne Ned

YYET ITPOI'PAMMBbI BOCIITUTAHUA

| Neri/n | Pasmen | Vder nporpaMMbI BOCITHTAHHSE




BeniecTtBo 1 XUMHYECKUE
peakuuu

HewmeTamiel 1 ux
COEIUHEHII

Mertaniael u ux
COEIMHEHUS

XUMHSL U OKpY’Karomiast
cpena

CO3JAaHME YCIOBMM JUIl JMYHOCTHOI'O  Pa3BUTHS,
CaMOOIIpeNIeIeHUs] U COLUaNIn3aluu oOydyaroluxcs Ha
OCHOBE COLMOKYJIBTYPHBIX, JYXOBHO- HPaBCTBEHHBIX
LEHHOCTEN U MPUHATHIX B POCCUICKOM OOIIECTBE MPaBUIT
U HOPM IIOBEJIEHUS B MHTEpEcax YEJIOBEKa, CEMbH,
obmectBa ®W  rocymapctBa, (QopMHUpOBaHUE Yy
o0yyaromuxcs YyBCTBa NaTPUOTU3MA,
IrpaKIaHCTBEHHOCTH, YBaXXCHHSI K MaMATH 3alIUTHUKOB
OreuectBa u mnoxsuram ['epoeB OteuecTBa, 3aKOHY M
IIPABOIIOPAJIKY, YEJIOBEKY TPY/la U CTapIIEMY IIOKOJICHHIO,
B3aMMHOTO yBaXXCHMs, OEpEeKHOrO0 OTHOLICHHSA K
KYJIBTYPHOMY HACJIEIUIO U TpaIuLUAM
MHOT'OHallMOHAJIBHOrO Hapoaa Poccuiickon @exnepaunuu,
MIPUPOJIE U OKPY>KAIONIEH cpefie.
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