[Tpunoxenne Kk AranTUpOBaHHOW OCHOBHOM 00pa3oBaTeIbHOM Mporpamme
OCHOBHOTO0 0011ero oopazoBanus mist odydaronuxcs ¢ THP MAOY-COII Ne 168

[Iporpamma 1O XMMUM Ha YpPOBHE OCHOBHOTO o0OmIero oOpa3oBaHUs
COCTaBlieHa C y4eToM ocobeHHocTeil nereid ¢ THP, ucnbIThIBarONIUX CTOWKHE
TPYAHOCTH B OOYYE€HUM M TpPEOYIOIHUX CHEIUATIbHON KOPEKIMOHHO  —
pa3BUBAIOIIEH HAMPABICHHOCTH 00pa30BaTEIBLHOIO MPOIECCa, a TAKKE HA OCHOBE
TpeOOBaHMI K pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00Opa3oBaTEIbHOM MPOTpamMMBbI
OCHOBHOTO 00111ero obpazoBanusi, npenacrarieHHbIXx B ®I'OC OO0, a Takxke Ha
ocHOBe ¢enepanbHOil paboyeil mporpaMMbl BOCIIUTAHUS U ¢ YYETOM KOHIEMIIUU
npenojaBaHusi y4eOHoOro npeaMera «XumMus» B 00pa30BaTENIbHBIX OpPraHU3AIUSIX
Poccuiickon ®@enepanumu.

[Iporpamma mo xumuu Aa€T MPEACTABICHHE O IEJsAX, OOIIEH cTpaTeruu
oOy4yeHHUs, BOCHUTAHMUS W Pa3BUTUS OOYYAIOIIMXCS CPEACTBAMHU Y4YEOHOTO
npeaMera, yCTaHaBJIMBAECT 00s13aTeNbHOE MpeMETHOE COJIepKaHHUE,
npeayCcMaTpUBAET paclpeesieHe €ro Mo KilaccaM U CTPYKTYPUPOBAHHUE 10
pa3ienaM W TeMaM NporpaMMbl IO XHWMHH, OIPEIETSeT KOJIWYECTBEHHBIE H
KaueCTBEHHbIE XapaKTEPUCTUKU COJIEpKaHMUS, PEKOMEHYEMYIO
MOCJIEAOBATEILHOCTh  M3YUYCHHUSI XUMHUU C Y4ETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSA3€H, JIOTUKM Y4eOHOro TMpoIecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYaromMxcs, OINpeaeiseT BO3MOXKHOCTH IIpeaMeTa IS
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTEIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TaK)Ke TpPeOOBaHHH K
pe3yJiibTataM 00yUYeHUs] XUMUU Ha YPOBHE II€JICH M3YUeHUsI MPeaMeTa U OCHOBHBIX
BUJIOB YYEOHO-TIO3HABATEIHHON JIESITEIHHOCTH OO0Yy4Yaromerocss Mo OCBOCHHIO
y4eOHOTO COJIep)KaHMS.

3HaHWE XUMHUHU CIY>KUT OCHOBOW i (OPMUPOBAHUS MHPOBO33PECHHUS
o0OydJaroIierocsi, ero MpejCTaBICHUN O MaTEPHAIIBHOM €IWHCTBE MHPA, BAXKHYIO
poib urparT (HopMUpyEMble XHMHEH TPECTABICHUS O B3aUMOIIPEBPAIICHUSIX
SHEPIUU W 00 DBOJIIOIMU BEIIECTB B MPUPOJE, O MyTAX pelIeHUs] riI00aTbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, IHEPTETHUECKOM,
MUIIEBOM W 9KOJIOTUUECKON O€30MaCHOCTH, MPOOIIEM 3I[paBOOXPAHCHHUS.

N3yuenue xumun:

CIIOCOOCTBYET  peaju3allid  BO3MOXXHOCTEM  JJii  caMOpa3BUTUS U
dbopMHUpOBaHUS KYJIBTYPhI JIMYHOCTH, €€ 00111el U (PYHKIIMOHATEHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ] B (POPMHUPOBAHUE MBIIUICHHUS U TBOPUYECKHUX CIIOCOOHOCTEH
oOyyJaroumxcsi, HaBBIKOB KX CaMOCTOSITENIbHOW  Y4eOHOW  JIeSITeIbHOCTH,
OKCIIEPUMEHTAJLHBIX W HCCIIEIOBATEIBCKUX YMEHUM, HEOOXOIMMBIX KakK B
MOBCEHEBHOM JKU3HU, TaK U B IPOPECCUOHAIBHON JACSTEIbHOCTH;



3HAKOMHUT CO CHEHM(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJIbIBA€T OCHOBBI
L[EJIOCTHOTO B3IJIsia HA €IMHCTBO MPUPObI U YEIIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHNH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH 00YyYarOIINXCS;

criocoOCTBYET (POPMUPOBAHUIO IIECHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSM, K TIPUPOJIE, K YEJTIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlaHHBIC HampaBjeHUS B OOYUYEHMH XUMHU OOECIEUHUBAIOTCS CIECIM(PUKON
ColepKaHMsl  y4yeOHOTO  TpeaAMeTa, KOTOPbIA  SIBISETCS  MEeAaroruyecku
aJanTHPOBAHHBIM OTPa)KEHUEM 0a30BOM HAYKU XMMHUHU Ha OMPE/IeIEHHOM dTarne eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUsI OPUEHTUPOBAH Ha
OCBOCHHE OOYYaIOIUMUCS CUCTEMbl MEPBOHAYAIBHBIX MOHSATUNA XUMHUHU, OCHOB
HEOPraHUYECKOM XHUMHMHU M HEKOTOPBIX OTHEJbHBIX 3HAYMMBIX IOHSITHH
OPraHUYEeCKON XUMHH.

CtpykTypa coaep)kaHus MPOrpamMMbl IO XHUMHUU cPOpMHpOBaHA Ha OCHOBE
CHUCTEMHOT0 mnojaxoja k e€ u3zyueHuro. ColiepaHU€ CKJIAIbIBACTCS U3 CHUCTEMBI
MIOHATHI 0 XUMHYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MIOHATHH O XUMHUYECKOM
peakiuu. OO0e OSTH CHUCTEMBI CTPYKTYpPHO OpPraHHM30BaHbl [0 IPHUHIIUITY
MOCJICIOBATEILHOTO PA3BUTHUS 3HAHUM HAa OCHOBE TEOPETUYECKUX IPEICTABICHUM
Pa3HOT0 YPOBHSI:

— aTOMHO-MOJICKYJISIPHOTO YUE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepunoanyeckoro 3akona J[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOM CBSI3H;

— TIpPEACTaBICHHM 00 JJICKTPOIUTHYCCKOM JHCCOIMAIIMK BEIIECTB B
pacTBopax.

Teopernueckne 3HAHMUS PACCMATPUBAIOTCS Ha OCHOBE AMIUPUYECKHU
MOJTYYEHHBIX U OCMBICJIICHHBIX (haKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJTHOTO
YPOBHSI K JAPYroMy, BBITIOJNHSS (PYHKIIMH OOBSICHEHHS U TMPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHUS] U TOJyYCHUs
M3y4aeMbIX BEIIECTB.

OcBoeHue mnporpaMMbl MO XUMHH CIOCOOCTBYET (POPMUPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKONU COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHUCTEMHOM NPUPOJAbI, LEHHOCTHOTO OTHOLIEHUS K HAy4YHOMY 3HAaHHMIO U
METOJaM IO3HAaHMS B Hayke. l3yueHne XUMUHM IPOUCXOOUT C IPUBICYEHUEM
3HaHUU M3 paHee M3YUYECHHBIX YUYEOHBIX MIpeaMeToB: «OKpyXKaromuil MHUpY,
«buomnorus. 5—7 knaccel» U «Puszuka. 7 kiaacc». Peanuzanus 1aHHON MporpamMMbl
B Mpoiecce o0yueHHs mMo3BoUT oOyuatoumumcss ¢ THP ycBouTs KitoueBble
XUMHAYECKME KOMIIETCHIIMU U TIOHATH POJib U 3HAYEHUE XMMHM CPEU IPYTUX HAyK
O IIPUpPOJE.



IIpy wW3y4eHMM XUMHM TPOUCXOIUT (OPMUPOBAHME 3HAHUI OCHOB
XMMHUYECKON HAayKH KaK 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIbHOCTH 4YEJIOBEKAa W KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOH KYJIBTYPBI.
N3ydyeHne XUMHUHM CIIOCOOCTBYeT pa3BuTtHio y oOyuarommxcs ¢ THP
IPOCTPAHCTBEHHOTO BOOOpaxeHMs, (YHKIMOHAJIBHOM TI'PAMOTHOCTH, YMEHUS
BOCIPUHUMATh U KPUTHUECKU aHAJIM3UPOBATh MH(OPMALIMIO, MPEIACTABICHHYIO B
paznuuHbIX (popmax. 3HAUUMOCTb MpeAMETa Il  Pa3BUTUS  KUZHEHHOU
KomneTeHnMu oOydaromuxcss ¢ THP 3akmiouaercss B yCBOGHHMH OCHOBBI
XUMUYECKUX 3HAHWM, HEOOXOAUMBIX [JIsi ITOBCEJHEBHOM JKU3HH;, HaBBIKOB
3I0POBOTO M 0€30IacHOro sl YeJlOBEeKa M OKpYXalolled ero cpeabl oOpasa
KU3HU; (HOPMUPOBAHUU FKOJIOTHUECKOM KYJIbTYpPHI.

3amaya y4eOHOro TmpeAMeTa COCTOMT B (OPMUPOBAHHHM  CHCTEMBI
XUMHUYECKUX 3HAHUI — BaXHEHUIINX (PAKTOB, MOHATUN, 3aKOHOB U TEOPETUUECKUX
MOJIOKEHUH, JOCTYMHBIX OOOOIIEHHI MHPOBO33PEHUYECKOI0 XapakTepa, SI3bIKa
HAyK{, B TPUOOLIEHUU K HAyYHBIM METOJAM MO3HAHUS NPH U3YyYEHUU BEIIECTB U
XMMHYECKUX peakluid, B ((OPMUPOBAHUU U PA3BUTUU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHUU B Yy4eOHO-IO3HABATEIbHOM U Y4EOHO-HCCIIEAOBATEIbCKOM
NEeATEIbHOCTH, OCBOCHHMHM NpaBWJI 0O€30MacHOTO OOpallleHHs C BEIIeCTBaMHU B
ITOBCETHEBHOM KU3HH.

[Iporpamma oTpaxaeT coaepxanue o0ydeHHus: IpeIMeTy «XUMUS» C YUETOM
0COOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTEH oOyuarommxcs ¢ THP. Osnanenwne
y4eOHBIM TpeaIMETOM «XHUMHsD) MPEICTABISAET OIpPEACTICHHYI0 TPYAHOCTH s
obyuarommmxcss ¢ THP. 310 cBsA3aHO ¢ OCOOCHHOCTSIMH  MBICIHTEIIHBHOM
JESITEIbHOCTH, MEPUOJNYECKUMHU KOJEOAHUSAMHM BHUMAHHUS, MajibiM 00bEMOM
namsTH, HEJOCTaTOYHOCThIO  OOIIero  3amaca  3HaHWM,  [OHMKEHHBIM
II03HABATEJIbHBIM MHTEPECOM U HU3KMUM YPOBHEM PEUEBOIO Pa3BUTHS.

Jlist ipeoioieHust TPYIHOCTEH B M3YYEHUH Y4eOHOTO mpeaMera « XUMHs
HeoOxoaMMa ajantanus oObeMa UM XapakTepa Yy4yeOHOro marepuana K
MO3HABATEJIbHBIM BO3MOKHOCTSIM JITaHHOM KaTeropuu OOYy4YaloIIMUXCsA, Y4eT HX
OCOOEHHOCTEW pa3BUTHS: MCIOJIB30BAHME AJITOPUTMOB, BHYTPUIPEIAMETHBIX U
MEKIIPEIMETHBIX CBA3EH, TOCTEMEHHOE YCIOKHEHUE N3YyYaeMOIo MaTepHaa.

[Ipn u3ydyeHMH XUMUU HEOOXOAMMO OCYIIECTBISATH B3aUMOJCHCTBUE Ha
MOJINCEHCOPHOM OCHOBE.

[Ipy M3yyeHUH XMMHUHU HAa YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHMs BaKHOE
3HauYEHHE MPUOOPENH TaKHe 11, KaK:

— (dopmupoBaHHe HWHTEIUJIEKTYaJbHO pPAa3BUTON JHMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

— HampaBJIEHHOCTh OOy4YeHUsT Ha  CHUCTEMAaTHYECKOE MPHUOOIICHHE
oOydaromuxcsi K CaMOCTOATEIbHOW IO3HABATEIbHOW NEATEIbHOCTH, HAyYHBIM
METOJaM NO3HaHMs, (POPMHUPYIOIIMM MOTHBALMI0 U Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;



— o0ecredeHne yCIOBUM, CIIOCOOCTBYIOIIMX MTPUOOPETEHUIO 00YUYaIOIIMMUCS
OIbITa Pa3HOOOpPa3HOW MAESITENHLHOCTH, TIO3HAHHWS W CAMOIIO3HAHUS, KITFOYEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETCHIIMI), MMEIONINX YHHUBEpPCAIbHOE 3HAYCHUE IS
Pa3IUYHBIX BUOB JESTEIBHOCTH,

— (dopmupoBanue oOmeld (GYHKIIMOHATBPHOW U €CTECTBEHHO-HAYYHON
IPaMOTHOCTH, B TOM UHCJI€ YyMCHHHA OOBSCHATH W OICHWBATH SBJICHHS
OKPYKAIOIIET0 MHpA, UCIOJIB3ys 3HAHWUS W OIBIT, MOJYYEHHBIC TPHU HU3yUYCHUU
XAMHH, TPUMEHATh HMX MPU PEHICHHH TPoOJieM B TOBCEAHCBHOW JKM3HH W
TPYIOBOH ACSITEILHOCTH;

— (QopmupoBaHne y OOydYalomUXCS T'YMaHUCTUYECKHX OTHOIICHUH,
MOHUMAHUS IICHHOCTH XUMHWYECKUX 3HAHWK IS BBIPAOOTKH DOKOJOTHYCCKU
1EeJIecOo00pa3HOro MOBEAECHUS B OBITY M TPYAOBOM JEATENBHOCTH B LEIAX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOLIEH MPUPOTHON CPEJIBI;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOGHHMS OOIIEUYEIOBEYECKUX LIEHHOCTEM,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(dUIIS M HANPaBIEHHOCTH JATbHEHIIIETO
oOyueHus.

B cBs31 ¢ 0cOOEHHOCTAMU NOBENIEHUSN AesTenbHOCTH oOydaromuxcst ¢ THP
(pacTOpMOKEHHOCTh, HEOPTaHU30BAHHOCTH) HEOOXOJUM CTPOKAUIINNA KOHTPOJb
COOJIIO/ICHUsI TIPAaBWJI TEXHUKHA O€30MacHOCTH TPH MPOBEACHUH JabOpPaTOPHBIX

paboT B XMMHYECKOM KaOHMHETE.
OOmiee YuCIO dYacoB, OTBEAEHHBIX JUISI M3YyYCHHS XUMHUHA Ha YpOBHE

OCHOBHOT0 0011ero o0Opa3zoBanusi, cocrapiisieT 136 yacoB: B 8 kiacce — 68 yacos (2
gaca B HeJlelt0), B 9 kimacce — 68 yacoB (2 yaca B HEJIEIO).



COJEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbHbIC XMMUYECKHE IIOHSITHSA

[Ipenmer xumuu. Ponp XMMHM B )KM3HH 4Y€JIOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3NYECKHE CBOWMCTBA BELIECTB. ATpPEraTHOE COCTOSHHE
BemlecTB. [loHsATHE O MeTofax Mo3HaHWS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CrniocoObI pa3zzienieHus cMecei.

ATOMBI ¥ MOJEKYJIbl. XHUMHYECKHE dJIeMEHThl. CHUMBOJBI XHMHYECKHUX
aneMeHTOB. [IpocTbie U CIIOkKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckas (opmyna. BaneHTHOCT aTOMOB XHMHYECKUX JJIEMEHTOB.
3aKOH TOCTOSHCTBA cocCTaBa BemecTB. (OTHOCUTENBbHAs AaTOMHas Macca.
OTtHocHTeNbHAs MOJIEKYJIsIpHas Macca. MaccoBast A0 XMMUYECKOTO AJIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYpPHBIX €IUHUI] BemiecTBa. Pacuérel mo dopmyiam
XUMHUYECKUX COECIUHEHUM.

duznyeckre U XMMUYECKUE SBJICHNA. XUMHUYECKasl peakius U e€ Mpu3HaKu.
3aKOH COXpaHEHHs MacChl BelIEeCTB. XMMHUYecKue ypaBHeHus. Kitaccudukanms
XUMUYECKUX PEAKIUI (COEIMHEHUS, PA3JI0OKEHUS, 3aMEeILIEHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOM MOCYAOH, NMpaBUiiaMu paboThl B JabOpaToOpuu U
npuémMamu oOpaileHus ¢ 1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OMHCAHUE
bu3nUecKkuXx CBOMCTB 0O0Opa3lloB HEOPTraHWYECKUX BEIIECTB, HAOJIOJCHHE
busnueckux (MaBJIeHUE BOCKA, TasHHE JbJa, PACTHpaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCALMSl BOJbI) U XUMUYECKUX (TOPEHUE CBEYM, IMPOKATUBAHHE
MEJTHOM MPOBOJIOKU, B3AUMOJICHCTBUE MeJia C KHCIIOTOW) SIBJICHUM, HAOIIOIEHUE U
ONMKCAHWE TPHU3HAKOB MPOTEKAHHS XUMHUYECKUX peakuuid (pasjioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KUCIOTHI C XJOPUAOM Oapusi, paszioKeHUE THIAPOKCHIA
menu (II) mpu HarpeBaHuM, B3aUMOJICUCTBUE Keye3a ¢ pacTBopoM cosid Meau (11),
U3y4YEHUE CIOCOOOB pa3leleHus] CMecel: ¢ MOMOIIbI0 MarHuTa, (UIbLTPOBAHUE,
BbINIApUBaHUE, AUCTUILISALUS, XpoMaTtorpadus, IpoBeIeHUE OYUCTKU MMOBAPEHHOM
CoJi, HaOJIOJEHWEe U  ONHCAHME  PE3yJbTaTOB  NPOBEJIEHUS  OIbITA,
WUTFOCTPUPYIOUIETO 3aKOH COXPAHEHUs MacChl, CO3JJaHUE MOJEIEN MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxxHelue npeacTaBuTe/ i HEOPraHMYeCKUX BellecTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucinopoa — 3neMeHT M mpocToe
BemiecTBo. Haxoxaenwe kuciaopojna B mIpupone, (pU3MUeckrue U XUMHUYECKHE
cBoiicTBa (peaknuu ropenus). Oxcunsl. [Ipumenenue kucmopona. CrocoOsr



MOJIyYeHHUs] KHUCIopofa B JabopaTopuu U MHpomblluieHHOCTH. Kpyrosopor
KHciopoja B mpupoe. O30H — aJIoTponHasi MOAU(PUKALINS KUCIOPOIa.

TernoBoit »hdexT XUMHUECKOW peaklud, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- W JHAOTEPMHUYECKHE pEaKUWH. TOIUIMBO: Yrojb M METaH. 3arps3HEHUE
BO3/yXa, YCUJICHHE MTapHUKOBOTO 3¢ (eKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bomopon — nsnemeHT UM mpocroe BemecTBo. HaxoxaeHuwe Boaopoaa B
npupoae, GU3MYECKHEe ¢ XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI
nosny4yeHust. Kucmorsl u comnu.

Mosnsipabiii - 006éM  Ta30B. Pacu€Tel 1O XMMHYECKUM  ypaBHEHUSIM.

dusnueckre CBOMCTBA BOJIBI. Boja kak pactBoputeib. PacTBOpEI.
HacelllleHHbIE M HEHACBIIIEHHBIE PAacTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10711 BellleCTBa B pacTBOpE. XMMHUECKHUE CBOMCTBA BOAbI. OCHOBAHUS.
Ponb pacTBOpoB B mpUpos€ U B XKU3HU 4yeraoBeka. KpyroBopoT Bojbl B MPUPOJIE.
3arpsi3HeHHe NpUPOIHBIX Boj. OXpaHa U OUMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranmdeckux coenunenuil. Oxcunbl. Knaccudukanus
OKCHJIOB:  cosieoOpasyromue  (OCHOBHBbIE,  KHUCIOTHbIE, aM(pOTEpHbIE) U
HeconeoOpasyromue. HomeHnknarypa oxcuaoB. @PU3MYECKHE UM XUMHUYECKHE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Knaccupukanuss oOCHOBaHMM: INENOYM M HEPACTBOPUMBIE
ocHoBaHuA. HomeHknatypa ocHoBaHWil. PU3NMYECKHE W XUMHUYECKHE CBOMCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucnor. @usnyeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHocTM MetaiuioB H. H. bekerosa.
[lonydeHnue KnUCIoT.

Comu. Homenknarypa coseil. @U3UUECKUE U XMMHUYECKUE CBOMCTBA COJICH.
[lonyuenue comen.

['eneTrueckas CBs3b MEKY KJIIACCAMH HEOPTraHUYECKUX COEIMHEHUN.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COJEPKAHU KUCIOpOAa B BO3/IyX€E, IMOJyUYECHHE,
coOupaHue, pacrno3HaBaHWE M HU3YUYEHUE CBOWCTB KHUCIOpOAa, HAOIIOACHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJOM U YCJIOBUS BO3HUKHOBEHUSI U
MpeKpalieHus: TOpeHus (Tmokapa), O3HaKOMJICHHE ¢ o0Opas3laMu OKCHIOB H
OMHMCAHWE WX CBOMCTB, MOJydYeHHE, cOOMpaHWe, pACIO3HABAHWUE W H3YyUYCHHE
CBOMCTB BOJIOpoja (TropeHue), B3auMojelcTBUe Bojgopoaa ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPUANIOB), HAOIO/ICHUE O0pa3lloB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIIEJOBAHUE OCOOEHHOCTEH pPACTBOPEHHS BEIIECTB C
pa3IMYHOW PACTBOPUMOCTBIO, MPHUIOTOBIIEHHE PAcCTBOPOB C ONPEAEIEHHON
MAaCCOBOM J0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOACHUCTBUE BOABI C METAILUIAMHU
(HaTpueM H KaibleM) (BO3MOXKHO HCIIOJIb30BaHUE BUIEOMATEPUAJIOB),



UCCleIoBaHHEe O0pa3lioB HEOPraHMYECKUX BEHIECTB Pa3jIMYHbIX  KJIACCOB,
HaOJI0ICHNE U3MEHEHUSI OKPACKH MHAMKATOPOB B pacTBOpax KUCJIOT U HIEJIOYeH,
U3yueHHE B3aummonencTBus okcuga meau (II) ¢ pacTBOpoM CepHON KHUCHOTHI,
KUCJIOT C METAJUIAMH, DPEAaKUWi HEWUTpaM3alMH, IOJIYyYEHUE HEPACTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHE OJHOIO0 METAJIa IPYTMM W3 PacTBOpa COJM, PELICHUE
DKCIEPUMEHTANIbHBIX 3aJa4 Mo TeMe «BaxkHelue Kiacchl HEOPraHUYECKHUX
COEIMHEHUI.

Iepuoanueckunit 3akon u Ilepumoauveckass cucreMa XUMHYECKHX
yaiemMenToB JI. U. MenpgeneeBa. Ctpoenne aroMoB. XMMHYECKasi CBSI3b.
OKHCIUTETBbHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble TOMBITKK KiIAaCCU(PUKAIMU XUMHUUYECKUX dJEeMEHTOB. [lonsatue o
rpynmnax CXOJHBIX JJIEMEHTOB (IEJIOYHBbIE U IIETOYHO3EMENIbHbIE METaJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yloT aMpOTEPHBIE OKCHIbI
U TUAPOKCUJIBI.

[Tepronnueckuit 3akoH. [leproanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkonepuogHas U JUIMHHONEPUOIHAS dbopMbI
[Iepronnueckoii cucrembl xumudeckux aneMeHToB /. M. Menneneesa. Ilepuoast
U rpynnbl. OU3NYECKUHA CMBICI MOPSAKOBOTO HOMEpa, HOMEpPOB IIepuoja |
TPYMIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oronsl. Dnexktponsl. CtpoeHne
AJIEKTPOHHBIX  000J0YeK aToMOB TMepBbIX 20 XUMHYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. M. MenneneeBa. XapakTepuCTUKAa XUMHYECKOTO
3JIEMEHTA 110 €ro noJiokeHuto B Ilepuoanueckon cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUSI pajJhuyca aTOMOB XHMHUYECKHUX 3JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYyINaM U MEPUOJIaM.

3nauenue [leprnoanueckoro 3akona u [lepuognueckoi CHCTEMbI XUMUYECKUX
DIIEMEHTOB Ui pa3BuUTHs Haykh W npaktuku. J[. M. MenneneeB — y4€Hbll U
IpaKIaHUH.

Xumudeckass cBsa3b. KoBajJieHTHast (MOJsipHass W HEMOJISIpHAsl) CBS3b.
DIEeKTPOOTPUIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHAas1 CBSI3b.

Crenenb okuciaeHusa. OKHUCIUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Tpornecchbl OkucneHrs U BocCTaHOBIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB BEIIECTB METAUIOB M HEMETAIJIOB, B3aUMOICHCTBUE
TUAPOKCHAA LHMHKA C PACTBOPAMHM KHUCIOT M WIEJIOYEH, IMPOBEIACHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ OPUMEPBI  OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIHM
(ropenue, peakiiuy pas3oKeHUs, COSTUHEHU).

Mescnpeomemmnpwie céasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M NpPU W3Yy4YEHUU XHMHUU B 8 Kiacce
OCYILIECTBIISIETCS 4epe3 MCIOJIb30BaHUE KaK OOIIMX E€CTEeCTBEHHO--HAYYHBIX
MOHSITUM, TaK U TOHSATHUM, SBJISIOMIMXCS CUCTEMHBIMU JJIs1 OTJICJIBHBIX MPEAMETOB
€CTECTBCHHO--HAYYHOTO [IUKJIA.

OOmue ecTeCTBeHHO--HAYYHbIE TIOHSTHS: HAyYHbIN (akT, TUIOTE3a, TEOPHS,
3aKOH, aHaJlu3, CHUHTE3, Kilaccuukauus, TMEepUOIUYHOCTh, HAOJIOJICHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHNE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: Marepus, aToMm, OJJEKTPOH, MNPOTOH, HEUTPOH, HWOH, HYKIU],
M30TOMBI, PAAUOAKTUBHOCTb, MOJICKYJA, 3JIEKTPUUYECKUN 3aps]l, BEUIECTBO, TEIO,
00BEM, arperaTHoe COCTOSHHE BEIIECTBA, ra3, (PU3WYECKUE BEIUYHUHBI, ¢IUHUIIBI
M3MEpPEHMS, KOCMOC, TTAHETHI, 3BE3/1bI, COJIHIIE.

buonorus: ¢oTocunTes, nbrxanue, onocdepa.

['eorpadus: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE IOPOJBI,
MOJIE3HBIE UCKOTIAEMbIE, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XMMHYECKAs peaKUs

[lepnognueckunii 3akoH. Ilepuoandeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. Menneneea. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB
XAMHUYECKUX JJIEMEHTOB TIEPBBIX TPEX IMEPHUOJIOB, Kalusl, KalblUsi MU HX
COCIMHEHUH B COOTBETCTBHM C IIOJIO)KEHHEM »HJIEMEHTOB B Ileproamueckon
CHUCTEME U CTPOCHUEM UX ATOMOB.

Ctpoenue BemiecTBa: BUAbI XMUMHUYECKOW CBSI3U. THUIBI KPUCTAIIMYECKUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKON PEMIETKH U
BUJIa XUMHUUYECKOUN CBS3H.

Knaccudukaiys u1 HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XHUMHYCCKUE
CBOMCTBAa BEUIECTB, OTHOCSIIMXCSA K pa3IMYHBIM KJjaccaM HEOPraHUYECKUX
COCJIMHECHUH, TEHETUYECKAsl CBSI3b HEOPraHMYECKUX BEILIECTB.

Knaccudukanys XuMUdecKuX peakifii o pa3InyHbIM pU3HAKaM (110 YUCITY
W COCTaBy YYacCTBYIOIIUX B PEAKIMU BEIIECTB, MO TeIIoBoMy 3(ddekry, 1o
W3MEHEHUIO CTEMEeHEW OKHMCIICHUS XMMUYECKHX AJIEMEHTOB, 10 O0OpaTUMOCTH, 1O
y4acCTHIO KaTajn3aTopa). DK30- U DHAOTEPMUUECKUE PEAKIIUU, TEPMOXUMUUYECKHE
YpaBHEHHS.

[Tonsitue o ckopoctu xuMuueckou peakiuu. [loHsTHe 00 0OpaTHUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusix. [IoHIATHEe 0 TOMOTCHHBIX M IeTepPOTCHHBIX
peakuusx. Ilonstue o karanuse. [lonsatue 0 xumuueckom paBHOBeCcUU. DAKTOPHI,
BIIUSIIOIIME HAa CKOPOCTh XUMHYECKOM PEAKIUU M TMOJOXKEHHE XUMHYECKOTO
PaBHOBECHSL.

OKHUCIUTEIPHO-BOCCTAHOBUTEIIBHBIC ~ PEaKIMU,  AJCKTPOHHBIM  OaiaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTENBbHON peakiuu. CoCTaBIIEHUE YPaBHEHUM



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMHA C  HCMOOJb30BAHUEM  METOJA
AJIEKTPOHHOTO OaiaHca.

Teopust PAEKTPONTUTUIECKON TUCCOUUALNH. DJIEKTPOIUTHI U HEANEKTPOJIHTHI.
KaTtnonsl, annonsl. MexaHu3M [HUCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUAAMU
xuMHueckoil cBsa3u. CreneHs auccoruanuu. CUiabHbIE U CIa0bIe AIEKTPOJIUTHI.

Peakiuu noHHOTO OOMEHa. Y ClOBUS MPOTEKAHUS PEaKIMii HOHHOTO 0OMEeHa,
MOJHBIE W COKpalI€HHbIE WOHHBIE YypaBHEHHUs peakuuii. CBOWCTBA KHCIOT,
OCHOBaHMII ¥ coJell B CBETe TMPEACTAaBICHUM 00  3JICKTPOIUTUYECKOM
nucconuanu. KauectBeHHbIE peakiiui Ha UOHBL. [loHsATHE O THApPOIN3E CONeH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHUE C MOJEISIMU KPUCTAUIMUYECKUX PEIIETOK HEOPraHUYECKUX
BEIIIECTB — METAUIOB M HeMETauioB (rpadura W anMasza), CIO0KHBIX BEIECTB
(xJopuia HaTpusi), UCCIIEIOBAHUE 3aBUCUMOCTU CKOPOCTU XMMHUYECKON peakinu
OT BO3JCUCTBHUS PANIMYHBIX (PAKTOPOB, HCCIEAOBAHHUE DIECKTPONPOBOIHOCTU
pacTBOpOB BEHIECTB, Mpollecca JUCCOLUMALMM KHUCJIOT, IIEJIOYed U CcoJier
(BO3MOXXKHO ~ MCMOJB30BAHME  BHUJIEO0 MAaTEpPUAIOB), TPOBEJACHUE  OMBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKUM  NPOTEKAaHUs  peakiuid  HMOHHOTO  OoOMeHa
(oOpazoBaHue ocajka, BbIJEJICHUE Tra3a, OOpa3oBaHUE BOJIbl), OIBITOB,
WUIIOCTPUPYIOIIUX ~ OPUMEPBl  OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKLIH
(ropeHue, peakiny pas3lIoKeHHUs, COCIMHEHUS), PAaclOo3HABAaHUE HEOPTaHUYECKHUX
BEIIECTB C IIOMOIILI0O KAUYECTBEHHBIX pEaKIUMid Ha HOHBI, PEIICHHE
AKCTIIEPUMEHTABLHBIX 3a]1a4.

HeMmeTa/nibl 4 MX COeTMHEHUSA

OOmast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne U (PU3HUYECKHUE CBOMCTBA MPOCTHIX
BEIIECTB — TalloreHoB. XHMMHYECKHE CBOMCTBA Ha IpUMEpe  XJiopa
(B3aUMOJIEHCTBHE C METa/UIlaMU, HEMEeTa/laMH, IIeo4amMu). XJIOPOBOAOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOWCTBA, MOJydeHUE, NpuMeHeHue. JleiicTBue
XJIOpa U XJOPOBOJAOPOJA HA OpPraHu3M 4YeJIOBEKa. BakHenmume XJIOpUAbl U HUX
Hax0XJICHUE B IIPUPO/JIE.

Oo6mast xapaktepuctuka 37aeMeHTOB VIA-rpymnmbl. OcOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHune M (PU3MyYecKue CBONCTBA
MIPOCTHIX BEIIECTB — KUCIOPOa U Cepbl. AJUIOTPOITHBIE MOIU(DUKAIIUN KUCIOPOIa
U cepbl. XMMHUYECKHE CBOMCTBa cepbl. CepoBOAOpO, CTpoeHHE, (PU3UYECKUE U
XUMHUUYECKHEe CBOMCTBA. OKCHIBI Cepbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kucnoTta, (Qu3nUeckue W XUMUYECKHME CBOHCTBa (00mmIME  Kak
MPEACTaBUTENS KJacca KHUCIOT H crhenuduyueckne). XUMUYECKHE PeaKiluw,
JeXKalnue B OCHOBE MPOMBINIJICHHOTO CMOco0a TOMYyYeHUS CEPHOW KHCIIOTHI.
[Ipumenenue cepHor KUca0Thl. COJM CEPHOUN KUCIIOTHI, KAUECTBEHHAsI PEAKLIMs Ha



cyibdar-uoH. Haxoxxnenue ceppl U €€ COCIUHEHUN B MpUpOAEC. XUMHUYECKOE
3arps3HEHUE OKPYXKAIOMICH Cpelbl COSAUHEHUSIMU Cepbl (KUCIOTHBIE JTOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJOEMOB), CIOCOOBI €r0 MPE0TBPAIICHHUS.

OOmast xapakrepucTtuka 3jeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpPHbIE CTENEHU OKUCICHUS. A30T, paCOIpOCTpPAaHEHUE B MPHUPOJE,
dbusnueckue U xuMuueckue ceoictra. KpyroBopor a3ora B npupoje. AMMHAK, €ro
bu3nUecKue 1 XUMUYECKUE CBOMCTBA, NOJydeHHe U nmpumeHeHue. Coam aMMOHUS,
X (U3UYECKUE U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THas KHUCJIOTa, €€ TMOJlydeHHe, (HU3UICCKUE M XUMUYECKUC
CBOMCTBa (0OIIME Kak TNPEACTaBUTEN Kiacca KHUCJIOT U crenuduyueckue).
Hcnonb30BaHWE HUTPATOB W COJIEM aMMOHUS B KAauyeCTBE MHUHEPAIBbHBIX
yao0peHuil. XuMu4deckoe 3arps3HeHUe OKPY>KaIOIIeH Cpeibl COSTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXKIW, 3arpsA3HEHHUE BO3JyXa, MOYBBI W BOJOEMOB). Docdop,
ajuioTponHeie Monudukamuu docdopa, Pu3MUecCKUe U XUMUUYECKHUE CBOMCTBA.
Oxkcun docdopa (V) u dhochopHas kuciaoTa, GU3NIECKUE U1 XUMUICCKHE CBONCTBA,
nosyyenue. McnonpzoBanue pocdaroB B kauecTBe MUHEPATBHBIX YA0OPEHHUIA.

Oo6mast xapaktepuctuka 371eMeHTOB [VA-rpynmbl. OcCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTE€pPHbIE  CTENEHH  OKHUCJIEHUA.  YTJIEpol,  aJuIOTPOIHBIE
Moau(dUKALIUKM, PACIPOCTpaHEHHE B TMpupoAe, (UUYECKHE U XUMHUUYECKHUE
cBoiictBa. Ancopouusi. KpyroBopot yriaepona B npupoje. OKCuabl yriepojaa, ux
dbuznyeckue W XUMHUYECKHME CBOMCTBA, JIEMUCTBUE Ha JKUBBIE OPTraHU3MBI,
MOJIyYCHUE M MPUMEHEHHE. DKOJIOTHYECKHE TPOOJIEMBbI, CBS3aHHBIE C OKCHUIIOM
yraepoga (IV), rumore3a mnoOanbHOTO TMOTEIUVICHUS KIUMaTa, [apHUKOBBIN
addekt. YronapHas KuciaoTa U €€ coiu, ux GU3NYECKUe U XMMUYECKUE CBOMCTRA,
noiayuyeHue u npuMmeHeHue. KadecTBeHHas peakuusi Ha KapOOHAT-WOHBI.
Hcnonbp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIUIECHHOCTH U CEIIbCKOM
XO34UCTBE.

[TepBoHa"abHBIE TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCIMHEHHSIX
yriiepoaa (MeTaH, 3TaH, 3TUICH, alleTUJIEH, 3TaHOJI, TJIUIEPUH, YKCYCHAs! KUCJIO0TA).
[IpupoaHble HMCTOYHUKHU YIJIEBOJOPOAOB (YroJib, MNPUPOIHBIN Ta3, HeTh),
NPOAYKThl UX mepepaboTku (O€H3MH), UX pOJib B OBITY M IPOMBIILICHHOCTH.
[TonsiTHe 0 OMONOTUYECKU BAXKHBIX BEIIECTBAX: JKUPAX, OCNKaX, YIJIeBOAaX — U UX
poJii B KM3HM 4elloBeKa. MarepuaibHOE€ E€IUHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COSTUHCHUM.

Kpemnuii, ero ¢Qusnueckue ¥ XUMHUYECKHE CBOMCTBA, IMOJYyYCHUE U
npuMenenue. CoeauHeHuss KpemHus B npupoje. OOmme mnpeacTaBieHus 00
okcuzae kpemuus (IV) u kpemuHueBoil kucinore. CHIMKAThI, UX KCIOIb30BaHUE B
OBITY, B MPOMBIIIUICHHOCTH. BakHeilline CTpOUTENIbHbIE MaTepUaibl: KEpaMHUKa,



CTEKJIO, LIEMEHT, 0eToH, eje300eToH. [Ipobnembl G€30MacHOro0 MCIOIb30BaHUS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4yeHue o0pa30B HEOPraHMUYECKUX BELIECTB, CBOMCTB COJISHOW KHCIIOTHI,
MPOBE/ICHNE KAUECTBEHHBIX PEaKlUid Ha XJIOPUA-UOHBI U HAOJIOJIEHUE TTPU3HAKOB
WX TIPOTEKAHWS, OIBITHI, OTpPAKAIOIINE (U3MYECKHE W XUMHUYECKHE CBOWCTBA
TaJOr€HOB M HX COEAMHEHUH (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHME C O0Opa3laMu XJIOpUIOB (TalOT€HUIOB), O3HAKOMJIEHHUE C
oOpaslaMu cepbl M €€ COCNUHEHHSIMU  (BO3MOXKHO  MCIIOJIB30BAHUE
BUJIEOMATEPHUAIIOB), HAOMIOICHUE TIpoliecca OOyTIMBaHUs caxapa Ioj JAeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHCIIOTBI, HW3YYEHHE XUMHUYECKHUX CBOWCTB
pa30aBIEHHOI CEPHOM KUCIOThI, NPOBEEHNE KaU€CTBEHHOW PEaKIMKU Ha CyJbdat-
WOH W HaOJNIOJIeHWe TMpHU3HaKa e MPOTEKaHMs, O3HAKOMJICHHE C (PU3NYECKUMHU
cBoiicTBaMu azora, (Gochopa M MX coeAMHEHUN (BO3MOXKHO HCIOIb30BAHUE
BUJIEOMATEPHUATIOB), 00pa3aMu a30THBIX U (POCcHOPHBIX yIOOpEeHUid, OIyYeHHE,
coOupaHue, pacrno3HaBaHHE€ U HW3YYEHUE CBOWCTB aMMHaKa, IPOBEICHUE
Ka4eCTBEHHBIX pEaKIMii Ha MOH aMMOHUS U (ocdaT-uOH U U3ydeHUE MPU3HAKOB
UX IPOTEKaHUsI, B3aUMOAECHCTBHE KOHLIIEHTPUPOBAHHOW a30THOM KHUCIIOTHI C MEBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3YUYCHHE Mozenein
KPUCTAUTMYECKUX PpeIIETOK anmMasza, rpadura, (QysuiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  ancOpOLMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM VYIVIEM U
YCTPOMCTBOM NPOTHBOrasa, MoJydeHHe, COOMpaHue, paclo3HaABAaHUE U M3YyUYECHHE
CBOMCTB YTJIEKHCIIOTO Tra3a, MPOBEICHUE KaueCTBEHHBIX pEakiii Ha KapOoHAT U
CUJIMKAT-UOHbl U H3yYEHUE IMPU3HAKOB HX TMPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKIMEH CWIMKATHOW TPOMBIIUICHHOCTH, PEIICHUE HAKCIEPUMEHTAIbHbBIX
3a7a4 1o treMe «BaykHelnme HeMeTaJUIBI U UX COSIUHEHUS.

MeTaJibl 1 MX COCTMHEHUSA

OO6m1as XxapakTepuCTUKa XUMMUYECKUX JIEMEHTOB — METAJVIOB HA OCHOBaHUU
uX mnosiokeHuss B llepuomnueckon cucreme XxuMuueckux idiemeHtoB J[. M.
MenneneeBa u ctpoeHusi atomoB. CTpoeHue MeTauioB. Metauinyeckas CBs3b U
METAJJIMYECKass  KPUCTAJUIMYECKass  pemeéTka.  DJIEKTPOXUMHYECKUU  Psif
HaIpsHDKeHUN MeTallioB. OU3MUECKHEe U XUMHUYECKUE CBOMCTBAa MeTauioB. OOmue
CHocoObl TONy4YeHus: MeTawioB. lloHsATHE O KOpPpO3MM METaiOB, OCHOBHBIC
criocoObl 3aluThl WX OT Kopposuu. CruiaBel (CTadb, YyTyH, TIOPATFOMUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ MPOMBIIIJICHHOCTH.

[lenounsie meTamel: nonoxeHue B llepuoanyeckon cucremMe XMMHUYECKHX
anementoB /. M. MenaeneeBa, CTpO€HHE MX aTOMOB, HaXOXKJIECHHE B IPUPOJIE.
duznyeckre U XUMHYECKHE CBOMCTBA (Ha mpumepe HaTpus M Kanus). OKcuapl U



TUAPOKCUABI HATpusd MW Kanud. I[IpuMeHeHHe WIETOYHBIX METANIOB M HUX
COEJIMHEHUMH.

IllemoyHO3eMeIbHBIE METAZIbl MarHuii W KaJbIMM: IIOJIOKCHHE B
[lepnognueckon cucreme xuMudeckux sneMeHToB [[. M. MenneneeBa, crpoeHue
MX aTOMOB, HaXOXAeHUE B npupoje. OU3ndecKknue 1 XMMHYECKUE CBOMCTBA MarHus
U Kanblusa. Baxueiiiue coeluHEHUs Kanblusad (OKCHZI, THUAPOKCHJ, COJIH).
JKEcTroCTh BOJIBI M CITOCOOBI €€ yCTpaHEHHS.

AsroMuHUN: TIoJ10keHue B [lepuognyeckoi cucteMe XuMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, ctpoeHne atoMa, HaxoxzacHue B npupoxae. dusnueckue u
XUMHUYECKHE CBOMCTBA amtOMHUHMS. AMGPOTEPHBIE CBOMCTBA OKCHIA M THAPOKCHUIA
aJIFOMUHUS.

Kenezo: nonoxenue B [lepuoanueckoi CUCTEME XUMHUYECKUX JIEMEHTOB /.
. MengeneeBa, CTpoeHME aToMa, HAaXOXKJIEHHUE B Ipuponac. PuU3nveckue u
XUMHUYECKHEe CBOMCTBA xkemne3a. OKeubl, THAPOKCUAbI U comu xene3a (1) u xxenesa
(IIT), ux cocraB, CBOKMCTBA U MOJIyYECHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHME ¢ oO0pa3llaMd METaJlIOB M CIUIaBOB, HMX (U3UYECKUMU
CBOMCTBaMH, U3YUYEHHUE  PE3YJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIBL30BaHUE BHUJIEOMATEpPUANIOB), OCOOCHHOCTENW B3aUMOJACHCTBHUS OKCHAA
KIBIIUS W HATpuUs ¢ BOJOM (BO3MOXXHO HCIOJb30BAaHUE BHICOMATEPHAJIOB),
HCCJIEIOBAHUE CBOMCTB ECTKOM BOJIbI, MPOIECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  KCIOJIb30BAaHME  BHJICOMATEPHUATIOB), TMPU3HAKOB  MPOTEKAHUS
KAQYECTBEHHBIX PEAKIIM{d HAa MOHBI: MarHus, KajblUs, aTlOMUHUS, IMHKA, JKeJie3a
(II) n xene3a (IIT), menu (I1), HaOMOAEHME M ONMMCAHKE TPOLIECCOB OKpAIMBAHUS
MJJaMEHH WOHAaMU HaTpus, Kajiusd U Kajdblus (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIICIOBAHUE aM(POTEPHBIX CBOMCTB TUIAPOKCUA ATFOMUHUS
Y TUAPOKCHUJIA [IMHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a7a4 Mo TeMe « Baxknenime
METaJIbl U KX COCTUHCHUS.

XuMHs M OKpPY:KaKILIAas1 cpeaa

BemecTtBa m Marepuanabl B IMOBCEIHEBHOW JXWU3HU 4YeJOBeKa. bezomacHoe
WCIIOJIb30BaHME BEILECTB M XMMHUYECKUX peakuuil B ObITy. IlepBasi momoinb npu
XAMUYECKUX 0KOTaX U OTPABJICHUSAX.

XUMUYECKOE 3arpsi3HEHUE OKpYy»Karolled cpenbl (mpeaenbHas JOMycTUMast
KOHIIeHTpalus BemecTs, nanee — [1/IK). Pogb xuMun B pemmeHnn 3K0I0THYECKUX
npooiem.

Xumuueckuii IKcnepumenm:

H3yueHre oOpasIoB MaTepUalioB (CTEKJIO, CIUIABbl METAJIJIOB, MOJIMMEPHBIC
MaTepHabl).

Meswcnpeomemmnuwie céasu



Peanuszanuss MeXNpeAMETHBIX CBSI3€M NpH HM3y4EHUM XUMUU B 9 Kiacce
OCYUIECTBJISICTCS. 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX EeCTECTBEHHO-HAYUYHBIX
MOHATUM, TAK U MOHATHUH, SBJIAIOIIUXCS CUCTEMHBIMU ISl OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO LIMKJIA.

OO1ue ecTecTBEHHO-HAyUHbIE MOHSATHSA: HAY4YHBIA (pakT, THIOTE3a, 3aKOH,
TEOpUs, aHallu3, CHUHTE3, Kiaccudukanusi, NEePUOJUYHOCTb, HAOIIOJECHNUE,
DKCHEPUMEHT, MOJEIMPOBAHUE, W3MEPEHUE, MOJIENb, SBJICHHUE, IAaPHUKOBBIN
3¢ deKT, TEXHOIOTHSI, MATEPUATIBI.

dusuka: maTrepusi, aToMm, D3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TONbI, PAaJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUYECKH 3apsll, MPOBOIHUKH,
NOJyIPOBOJHUKH, JTUAJIEKTPUKU, (OTOINEMEHT, BELIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHME BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTb, KPUCTAIIINYECKAs
pemeTka, CIUiaBbl, (PU3NYECKUE BEITUYUHBI, CIMHUIIBI MU3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, CONHIIE.

buonorus: ¢orocunTes, apixanue, Ouochepa, 3KOCUCTEMA, MHUHEPAIbHBIC
yAOOpEHUS, MUKPOIJIEMEHThI, MAKPOIJIEMEHTHI, MUTATEIbHBIC BEIIECTBA.

['eorpadusi: armocdepa, rugpochepa, MHUHEpaNbl, TOPHBIE IOPOJIHI,
M0JIE3HBIE UCKOIMIAEMbIE, TOILTMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHS ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATDI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MPOrpaMMbl OCHOBHOTO  OONIEro
o0pa3oBaHMs JOCTUTAIOTCS B XOJ€ OOy4YeHHMsS XMMHHM B €IWHCTBE Y4eOHOU u
BOCIIUTATEIBLHOUN JIESITEIIBHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUMCKUMHU
COLMOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, NPUHATHIMU B
oOlllecTBE TMpaBWIaMHd M HOPMaMH TOBEACHUS M CIIOCOOCTBYIOT IIpoIieccaM
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIMN 00YYarOIIUXCSl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYaroOIIMXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM IO3UTHUBHBIX IEHHOCTHBIX OpHUEHTAlMd U
pacIIMpeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpruoTH4YeCKOTro BOCIMTAHUA:

LEHHOCTHOTO OTHOUIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
M HAy4YHOMY HACJEAWI0, MOHUMAaHUS 3HAYCHMS XUMHUYECKONM HAyKU B JKU3HHU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTU BIAJIETh JOCTOBEpPHOU HMH(pOpMaIMeil o
MEPEIOBbIX JIOCTUKEHUSIX U OTKPBITUAX MHUPOBOM U OTECYECTBEHHOW XUMMH,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSIX 00 yCTPOMCTBE MUpa U OOIIECTBA;

2) rpa:KaaHCKOr0 BOCTIUTAHUSA:

MPEJICTAaBJICHUSI O COLUMAIBHBIX HOpMax M TPaBUIAX MEXKINYHOCTHBIX
OTHOIIEHUHN B KOJUJICKTHBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM,  y4eOHO-HMCCIEAOBATEeIbCKOM, TBOPUYECKOW H  APYrUX  BUJAX
JEATEeIbHOCTH, TOTOBHOCTU K Pa3sHOOOpPa3HOM COBMECTHOM HESITEIBLHOCTH MpHU
BBITIOJTHEHUU Y4Y€OHBbIX, TIO3HABATEIbHBIX 3a/1a4, BBHIMOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHNN YUEOHBIX TPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TIPOIlECCE OTOM Y4YeOHOW MAESATENBHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIOBEJEHUE U TMOCTYNIKM CBOMX TOBApHUIIEH ¢ TO3UILUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSI MOCIIEICTBUIN TTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TO3HAHUS:

MHUPOBO33PEHUYECKHUE TMPEJICTABICHUS O BEIIECTBE U XMUMHUYECKOW pEeaKiluw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISIIOIINE
OCHOBY I TIOHMMAaHMS CYIIHOCTH HAYYHOW KapTUHBI MUpA, TpEeACTaBieHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSl TPHUPOJBI, B3aUMOCBS3SX YEJIOBEKa C
MIPUPOTHOM CPEION, O POJIM XMMHH B MO3HAHUM STUX 3aKOHOMEPHOCTEN;

MO3HABATEbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUW IO
XUMHH, HEOOXOAMMBIC ISl OOBSICHEHUS HAOJIOAAECMBIX IIPOIIECCOB U SBJICHUH,
MO3HaBaTeNbHON, MH(OPMAIIMOHHOW W YUTATENIbCKOW KYJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEJILHOM pabOThl ¢ y4EOHBIMH TEKCTaMH, CIIPaBOYHOM



JUTEpPaTypor, JOCTYNMHBIMM TEXHUYECKUMU CpeACTBaMH HMH(POPMAIMOHHBIX
TEXHOJIOTUH;

WHTEepeC K OOy4YeHHIO W TIO3HAHHWIO, JI0003HATEILHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K  €aMOOOpa30BaHUIO, IMPOCKTHOM W  HWCCIEA0BATEIbCKOU
JEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPAaBICHHOCTH M YPOBHSA OOy4YeHUS B
JaJIbHEHIIIEM;

4) popmupoBaHus KyJbTYPbl 310POBbSI:

OCO3HAHHUE IIEHHOCTU >KU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAaHOBKH Ha 370POBBI 00pa3 »XW3HH, OCO3HAHWE IOCJICICTBHA H
HETPUATUE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aIKOTOJISI, HAPKOTUKOB, KypeHHUSI),
HEOOXOAMMOCTA COOJIIOJIEHUA TMpaBui O€30MACHOCTH TpH  OOpallleHuu C
XUMHUYECKUMH BEIIECTBAMHU B OBITY U PEAIbHOM KU3HU;

S) TpyA0BOT0 BOCIIMTAHMS:

HWHTEpEeC K MPAKTUUSCKOMY M3YUCHHUIO TPOQEeCcCril M Tpy1a pa3IundHOTO poja,
YBOXEHUE K TPYAy M pe3yJibTaTaM TPYJOBOM JEATEIBHOCTH, B TOM 4YHUCIIC Ha
OCHOBE MPUMEHEHHUS TPEAMETHBIX 3HAHUN 1O XHUMHH, OCO3HAHHBIA BBIOOP
WHJMBUAYAJIBHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
HHTEPECOB U CIIOCOOHOCTH K XHMHH, OOIIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIEeTHON Mpo(decCHoHaIbHOMN IeITSIPHOCTH U Pa3BUTHSI HECOOXOAUMBIX YMEHUH,
TOTOBHOCTh aaliTUPOBATHCS B MPO(PECCHOHATBLHOM Cpejie;

6) PK0JIOrHYEeCKOro BOCIUTAHMS

HKOJIOTMYECKHU IIeJIecOo00pa3HOe OTHOIIEHHWE K MPUPOJAE KaK HCTOYHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHMUSI, TOHUMAHUE 1IEHHOCTH 3JJ0POBOTO U
O6e3omacHoro oOpa3a >KH3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3NYECKOMY U TICUXMYECKOMY 370POBBIO, OCO3HAHHUE IIEHHOCTH COOJFOICHUS
IpaBuJI 0€30ITaCHOTO TTOBEICHMSI TIPH paboTe ¢ BEIIECTBAMM, a TAKKE B CUTYAIIHX,
YIPOXKAIOIINX 30POBbIO U )KU3HU JIIOCH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSI, TMOJydaeMble MPU U3YUYCHUH XUMHH, IJIS
pelIeHus 3a1a4, CBSI3aHHBIX C OKPYKAIOUIEH MPUPOIHON CPEIOU, ISl IIOBBILLICHUS
YPOBHSI  DKOJIOTUYECKOW  KYJbTYphl, OCO3HAaHUA TJIOOATBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJeM M IMyTeHd MX PEIICHUS MOCPEICTBOM METOJIOB XHMHH,
HKOJIOTUYECKOTO MBIIIJICHUs, YMEHUS PYKOBOJCTBOBATHCS MM B IMO3HABATEIHHOM,
KOMMYHHUKAaTUBHOMN U COLIUAJIBHOM MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocraBe wmeTanpeaMETHBIX PE3YJbTATOB BBIACISIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33pEHHUs OOIEHAYYHbIE TIOHATHS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (HAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U IPYTOE.), KOTOPHIE
HCIIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YYEOHBIX MpEaMETax W IO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEeIMETOB (GOPMHUPOBATH IMPEACTABICHUE O I€JIOCTHOM



HAay4YHOM KapTUHE MHUpA, U YHUBEpCaJbHbIE yUeOHbIE NeUCTBUS (I103HABATENbHbIE,
KOMMYHUKATHBHBIC, PETYISATUBHBIE), KOTOpble oOecneynBaioT (HOpPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY ILJITAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOM
JEATEeIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbBIE YUeOHbIE J1elcTBUSA

Ba3oBble Jjornueckue a1eiicTBHA:

YMEHHUSI MCMOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUH
3HAHHWI: PacKphIBaTh CMBICT XMUMHYECKUX TOHATHHA (BBIIETSATh WX XapaKTEPHBIC
MPU3HAKKU, YCTAaHABIMBATh B3aUMOCBSI3b C JAPYTMMH MOHATHUSIMHU), UCIOJIH30BAThH
MOHATHS 711 OOBSICHEHUS OTJEIBHBIX (PAKTOB M SIBICHHM, BEIOMPATh OCHOBAHMSI 1
KpUTEPUH ISl KiacCU(UKAIIUM XUMUYECKUX BEIIECTB M XUMHUYECKUX PEaKIIHil,
yCTaHaBJIMBATh MPUYUHHO-CIICJICTBEHHBIE CBSI3U MEXIYy OOBEKTaMH H3Yy4YeHUS,
CTPOUTH JIOTUUECKUE PACCYKIEHUS (MHIYKTUBHBIC, JEAYKTUBHBIC, IO aHAJIOTHH),
JIeTIaTh BBIBOJIBI U 3aKJIIOUCHUS;

yMEHUE TPUMEHSITh B TMPOIECCe TMO3HAHUS TMOHATUS (TIPEIMETHBIE W
MeTarpeMETHbIC), CHMBOJIMYECKUE (3HAKOBBIE) MOJICIIN, UCTIOIb3YEMbIE B XUMHUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIC MPEACTABICHUS —
XUMHUYECKUU 3HaK (CUMBOJI 3JIEMEHTA), XUMHUYecKas ¢Gopmylia U ypaBHEHUE
XUMHUUYECKON peakiuy — MpHU PEIIeHUU y4eOHO-IM03HABATENIbHBIX 3a/a4, C Y4ETOM
ATUX MOJIENBHBIX TPEJICTABIICHUN BBISBIATH U XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUUYECKHUX BEIIECTB M XUMUYECKUX PEaAKIIHi,
BBIABJIAT,  OOIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICICTBEHHBIE CBS3U U
MPOTUBOPEYUHS B U3yUaeMbIX MIPOIIECCAX U SBJICHUSIX.

ba3zoBble nccienoBare/ibCKue 1eCTBUA:

YMEHHUE HCIIOJIb30BaTh MOCTABIICHHBIE BOIPOCH B KAaue€CTBE HHCTPYMEHTa
MO3HAHUSA, a TAaKXE B KaueCTBE OCHOBBI JUIsi (POPMUPOBAHUSI TUIOTE3BI IO
MPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX CYKIICHUN;

NpUOOpPETEeHNE OIbITa IO TUTAHUPOBAHUIO, OPTaHU3AIMU M TMPOBEICHUIO
YYCHHUECKUX OKCIIEPUMEHTOB, YMEHHE HAONIOJaTh 3a XOJOM IMpoIriecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro Pe3yibTaT, PopMyJupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yjibTaTaM MPOBEAEHHOTO OMbITAa, UCCIICIOBAHUS, COCTABIATh OTUET
O MpOJIeTIaHHOM padoTe.

Pa6ora ¢ undgopmaumeii:

YMEHHE BBIOMpATh, AHAIU3UPOBATH M HMHTEPHPETUPOBATH HH(POpPMALIHIIO
Pa3IMYHBIX BUJIOB M ()OPM TIPEACTABICHUS, MOJy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB
(Hay4dHO-TIOMyJISIpHAsT  JIUTEpaTypa XHUMHYECKOTO COJICpXKaHUs, CIPaBOYHBIC
nocoOus, pecypcel MHTepHETa), KPUTHYECKH OICHUBATh MPOTUBOPEUMBYIO H
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



yMEHUE MPUMEHATh Pa3MyHble METOIbl U 3alpPOChl MPU MOUCKE U O0TOOpE
uH(OpPMAIUU U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOJUMBIX JUIsl BBITOJHEHHUS
y4eOHBbIX W TO3HABATEIbHBIX 3aJ]a4 ONpPENeIEHHOTO THIIA, TPUOOPETEHUE OMbITA B
o0JacTd UCHONB30BaHUS MH(GOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOT'O MCIOJIb30BAHUS PA3JIUYHBIX IIOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMAIBHYIO (POPMY MpEACTaBICHUS HHPOPMALIMK U
WUIKOCTPUPOBATh pEIIAeMble 3aJa4d HECJIOXXHBIMH CXEMaMH, IHArpaMMaMu,
npyrumu popmamu rpaduKu U UX KOMOUHAIMSIMH;

YMEHUE UCIIOJIb30BaTh W AHAJIM3MpPOBaTh B IIpollecce Y4YEOHOW U
UCCIIEIOBATENLCKON NIEATEIbHOCTH HHPOPMAIMIO O BIUSHUH MPOMBIILICHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTAa HA COCTOSIHUE OKPYXKArOLEHd NPUPOIAHON
CpEBbl.

KoMMmyHHKaTHBHBIE YHHBeEpCaJbHbIe YUeOHbIe 1eiicTBUS:

yMEHHS 3aJaBaTh BONPOCHl (B XoJe Auaiora W (WIM) JUCKYCCHH) IO
CyliecTBy  oOcyxaaemMoill  Tembl, (OPMYJIUPOBATH CBOM  MPEIJIOKEHUS
OTHOCHUTEJIBHO BBITIOJIHEHUS NIPEJIOKEHHOH 3a1a4H;

YMEHHS  TPEACTABIATH  IIOJYYECHHBIE  PE3YyJIbTaThl  IMO3HABATEIbHOU
JNEATEIPHOCTH B YCTHBIX M IIMCBMEHHBIX TEKCTaX; JEJIaTh IPE3CHTALUIO
pE3yIbTATOB BBINOJHEHUS XMUMHYECKOTO 3KCIEPUMEHTa (1a00paTOPHOTO ONBITA,
71a00paTopHOI pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

yMEHUsI Y4YeOHOrOo COTPYJHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
IIO3HABATEJIbHOM W MCCIENOBATEIbCKOW  JEATEIBbHOCTH  IPU  PEIICHUU
BO3HUKAIOIIMX NpoOJieM Ha OCHOBE yd€ra OOLIMX HMHTEPECOB M COIJIACOBAHMS
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHALUS
COBMECTHBIX JEHCTBUM, OINPENCIICHHE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHON paboOTHI U ApYTHe).

PeryasiTuBHbIC YHUBEpCAJbHbIC y4eOHbIC JeHCTBUS:

YMEHHE CaMOCTOSITEJIbHO OIpPENENATh LENH AEATEIbHOCTH, IUIAHUPOBATH,
OCYUIECTBJISATh, KOHTPOJIUPOBATH M MPU HEOOXOJIMMOCTH KOPPEKTUPOBATH CBOKO
JesATeIbHOCTh, BbIOUpaTh Hanbosee 3 peKTUBHBIE CIOCOObI pelleHns YYeOHbIX U
MO3HABATEIbHBIX 3a/1a4, CAMOCTOSITENBHO COCTAaBISATh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIM  AJTOPUTM JECUCTBUM TP BBIIOJIHEHUM 3aJaHUM C YYETOM
MOJyYEHHUS! HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaxX — BELIECTBaX M PEaKLUsX,
OLIEHUBATh COOTBETCTBUE IOJYYEHHOTO pe3yJibTaTa 3asBJICHHOW LEIU, YMEHHE
WCIIOJIb30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, IPEJIaracMbl€ B YCIIOBUH 3aJaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pE3yJNbTaTOB IO OCBOEHHUIO O00S3aTENbHOTO
COJIEpKaHMsl, YCTaHOBJIEHHOIO JIaHHOW (QeaepanbHOil pabouell MmporpamMMon,
BBIJIETISIIOT: OCBOCHHBIE 00YYaIONMMUCS Hay4YHbIE 3HAHUS, YMEHHS H CTIOCOOBI



JnercTBul, crnenuduueckue IS TpeAMeTHONM oOnacth  «XUMUS», BHUIBI
JNEATEIbHOCTH IO  [OJYYEHHWIO HOBOI'O  3HAHMS, €ro HHTEPIpPETALHH,
peoOpa30BaHUIO M MPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITHsX.

K xoHIiy oOydenus B 8 Kjacce rpeMeTHbIC pe3yIbTaThl HA 0A30BOM YpOBHE

JIOJKHBI OTpa)kaTh CHOPMUPOBAHHOCTH Y O0YUAIOLINXCSA YMEHHIA:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IOHSATHI: aTOM, MOJEKYJA,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CI0XHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBast J0Js1 XMMHUYECKOTO 3JIEMEHTa B COCTUHEHUH, MOJISIPHBIN 00BEM,
OKCHUJ, KHCJIOTa, OCHOBAHHE, COJIb, AJIEKTPOOTPHUIATEIIBHOCTh, CTEIEHb
OKHUCJIEHHS, XUMHUYECKasl peakuus, KiacCu(ukanuus peaklHil: peakuuu
COCIMHEHUSA, PEaKUUU PA3JIOKEHUS, pEaKUUHU 3aMEIICHHS, PEAKIHUH
oOMeHa, 9K30- U SHAOTEPMHUYECKUE PEaKIUU, TEIIOBOU APPEKT peakiuH,
AIpO aTOMa, BJIEKTPOHHBIA CIOM aToma, aTOMHas OpOUTalb, paaUycC
aToMa, XMMHUYECKasi CBs3b, MOJSIPHAS W HEMOJIIpHAs KOBAJEHTHAsl CBS3b,
WOHHas CBS3b, MOH, KAaTUOH, aHUOH, PACTBOpP, MAaccoBas JOJsl BEIIECTBA
(MporieHTHAsI KOHIIEHTpAaIKs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHUYECKUX TMOHATUM U
MPUMEHSThH 3TU TOHATHUS MPY ONMCAHUU BEIIECTB U UX NPEBPAIICHUN;

e HCIMOJb30BAaTh XHMHYECKYI0 CHUMBOJHMKY [UIsl COCTaBieHUs (opmyl
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

e ONpENEeNsATh BAJEHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COEIMHEHHUSIX,
CTENEHb  OKUCIIEHUSI  DJEMEHTOB B  OMHApHBIX  COCIUWHEHUSX,
IPUHAJIEKHOCTh BELIECTB K ONPENEIEHHOMY KJIACCY COECIMHEHHMH I10
dbopmysaMm, BHUJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAsT W MOHHas) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaTh cMbIci [lepuoanueckoro 3akona JI. M. Menneneesa:
JIEMOHCTPUPOBATh TMOHMMAHUE MEPHOJUYECKON 3aBUCHMOCTH CBOWCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX NoJioxkeHus: B llepumonnueckoil cucreme,
3aKOHOB COXPAaHEHHUsS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO yY€HHUsI, 3aKOHa ABOraipo;

e ONUCHIBATh W XapakTepu3oBaTh TabmuuHyto (opmy Ilepuogndeckoit
CUCTEMbl XHMHYECKHUX DJEMEHTOB: pa3inyaTh MOHATUSA «IJIaBHAs
noarpynmna (A-rpymnmna)» u «mnodounast noarpymnmna (b-rpynna)», mansie u
OOJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUS, KOTOPhIE HMEIOTCS B
tabnuue «llepuognueckass cucrema xumuueckux a3nementoB J[. U.
MeHnieneeBay ¢ YUCIOBBIMU XAPAKTEPUCTUKAMU CTPOCHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij sAlipa, 00llee YUCIO AIEKTPOHOB
U pacrpeesieHle UX M0 3JIEKTPOHHBIM CIIOSIM);

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTBHI, HEOPTraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YKMCIy U COCTaBy YYacTBYIOIIMX B pPEaKIHUU
BEIIECTB, M0 TEIJIOBOMY 3G (DEKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJITBEPK/IAsi OMMCAHUE MPUMEPAMH MOJIEKYJIISIPHBIX
YPaBHEHUM COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIUM;

IPOTHO3UPOBATh CBOWMCTBA BEILIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH TMPOTEKAHUSI XUMHUYECKHUX [MPEBpAICHUI B
Pa3JIMYHBIX YCIIOBHSIX;

BBIYUCIISITh OTHOCHUTEIIBHYIO MOJIEKYJSIPHYIO H  MOJISIPHYKO — MacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOrO »3JIEMEHTa 10 (dopmyJie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEAKIINU;

MIPUMEHSITh OCHOBHBIE OINEPALMK MBICIUTEIbHON NEATEIbHOCTA — aHaJu3
U CUHTE3, CpaBHEHHE, 00O0OIIEeHUE, CHUCTEMATU3AIMIO, KIAcCU(UKAIUIO,
BBISIBJICHUE MPUYUHHO--CIICJICTBEHHBIX CBA3EW — JJIs U3y4YEHUSI CBOMCTB
BEIIECTB U XUMHUYECKUX PEaKIUi, €CTECTBEHHO-HAyYHBIE METO/IbI
MO3HAHUA — HAONIOZCHUE, W3MEPEHHUE, MOJICTUPOBAHHE, IKCIICPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

CIENOBAaTh  IpaBWjaM  MOJIb30BaHUS ~ XUMHYECKOW  TOCYyAOM U
Ja00paTOpPHBIM  O0OPYJIOBAaHMEM, a TakXXe IMpaBWwiIaM OOpalieHus: c
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSAMHU TIO BBITIOJIHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OTBITOB IO TOJYYCHUI0 M COOUPaHUIO
ra3oo0pa3HbIX BENMIECTB (BOJIOpOJa M KHUCJIOPOJA), MPHUTOTOBJICHHUIO
pPacTBOPOB C OMPEACIEHHON MAaCCOBOM JOJIEH PACTBOPEHHOIO BEILIECTBA,
IJIAaHUPOBAaTh W MPOBOJUTh  XUMHUYECKHE  DKCIEPUMEHTBHI  TIO
pacIio3HaBaHHUIO PACTBOPOB LIEJIOUEH U KUCIOT C MOMOUIBIO MHIUKATOPOB
(;makmyc, henondTanerH, METUIIOPAHXK U APYTHE).

K xoHiry o0ydeHust B 9 kjacce npeMeTHbIC pe3yIbTaThl HA 0A30BOM yPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHUM:

PaCKpbIBATh CMBIC OCHOBHBIX XHMHUYECKHX TMOHSATHM: XUMHYECKUN
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHWOH, aHWOH, IMPOCTOE BEUIECTBO,
CJI0)KHOE BEUIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULIATEIBLHOCTh, CTEIEHb
OKHCJICHUSI, XUMUYECKasl peaKiusi, XUMHUUYecKasi CBs3b, TEIIOBOU A(dekT
peakinuu, MOJb, MOJSPHBIA  O0BEM,  PACTBOpP,  DJICKTPOJIHUTHI,
HE3JICKTPOJIUTHI, JJIEKTPOJIUTAYECKAS] AUCCOLUALMSA, PEAKIHU HOHHOIO
oOMeHa, KaTajau3aTop, XMMHUUYECKOEe paBHOBECHE, O0OpaTHUMBbIE U



HEOOpaTUMBbIE PEAKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE pPEaKLUU,
OKUCIIUTENIb,  BOCCTAHOBUTENIb,  OKUCJIEHME W  BOCCTAaHOBIICHHE,
alnoTponusi, aM(pOTEepHOCTh, XUMUYECKass CBA3b (KOBAJICHTHAas, MOHHAs,
METaJUINYecKasi), KpHUCTAIUIMYECKass peueTka, KOpPpOo3Usl METalIoB,
CIUIaBbl, CKOPOCTh XUMHUYECKOM peakuuu, MOpeaesibHO JTOIMyCTUMAas
koHueHtpanus [TJIK BemiecTna;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHI U
MPUMEHSIThH ATU OHATHUS MPU ONMTMCAHUM BEIIECTB U UX MPEBPAICHUN;
WCIIOJI30BAaTh XUMHUYECKYIO CHUMBOJIMKY JUIS COCTaBJICHHS (HOPMYT
BEIIECTB U YPABHCHUN XMUMHUYECKUX PEAKIIUN;

ONPENIENATh BAJICHTHOCTh U CTEIEHb OKUCIEHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUSAX PA3JIUYHOTO COCTaBa, IMPUHAIICKHOCTh BEHIECTB K
ONpeAeNEHHOMY KJacCy COEIMHEHHA 1o (opmyliaM, BUJ XUMUYECKOH
CBSI3W (KOBAJEHTHAs, WOHHAS, MeETAJUIMYECKas)) B HEOPraHUYECKHUX
COCJIMHEHUSX, 3apsijl MOHA M0 XUMUYECKOU (opmyJie, XapakTep Cpenbl B
BOJIHBIX PACTBOpPaxX HEOPTraHUYECKUX COEAUHEHUW, THI KPUCTALIUYECKOU
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbich llepmognueckoro 3akona JI. M. MengeneeBa u
JIEMOHCTPUPOBATh €ro TMOHMMAaHWE: OMNHUChIBATH M XapaKTEepU30BaTh
TabnuyHyto popmy Ilepuoauyeckoid CUCTEMBbI XUMUYECKHX SJIEMEHTOB:
paznuyaTh TOHATUS «TJaBHas mnoarpynmna (A-rpymmna)» u «moOodHas
noarpynna (b-rpynma)», manbie u OOJBIIME TEPUOIBI, COOTHOCUTH
0003HayYeHUsl, KOTOpbIE MMEIOTCA B MEPUOJUYECKOM Tabiuie, ¢
YUCJIOBBIMU ~ XapaKTEPUCTUKAMU  CTPOCHHUSI aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsl sjApa, oOIee YHCIO OJIEKTPOHOB U
pacnpeneneHue WX 10 DJIEKTPOHHBIM  CJOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B W3MEHEHHM CBOMCTB 3JIEMEHTOB M UX COCIUHEHUUN B
npezenax MajiblX NEePUOIOB U TJABHBIX MOATPYII ¢ YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(DUIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHMCIy U COCTaBy YYacTBYIOIIMX B pPEaKINU
BEIIECTB, TIO0 TEIJIOBOMY 3P (HEKTy, 0 U3MEHEHHUIO CTEMEHeW OKUCICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTH) OOIIME M CHEHUPUYECKHE XUMUYECKHE
CBOMCTBAa TIPOCTBHIX M CJIOKHBIX BEIIECTB, MOATBEPKaasi OMHCAHUE
NpuMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHHUM COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBIISAITb YPABHEHUS DJEKTPOIUTUYECKOW JTUCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEW, MOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKLIIUA HOHHOTO



oOMEHa, ypaBHEHUS pCaKIWid, MOATBEPKIAIOIINX CYIIeCTBOBAHHUEC
TCHCTHYCCKOM CBSI3M MEK/Ty BEIIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbhIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHH
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHca ITHX PEaKIIni;
MPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHUSA,
BO3MOKHOCTH IIPOTCKaHUS XHMHUYCCKHX TIPEBPAICHUN B Pa3IMYHBIX
YCIIOBHSIX;

BBEIYHCIIATh OTHOCHUTEIBHYI0 MOJICKYJISIPHYIO H  MOJIAPHYIO ~ MacChl
BCII[ECTB, MAaCCOBYIO [IOJIIO XHMHYECKOTO JJIEeMEHTa 10 (dopmyie
COCIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKITNN;

coOmoaTh  IpaBWia  IOJB30BAaHUSA  XMMHYECKOM  TOCYJIOH U
Ja00paTopHbIM  O00OpYy/IOBaHMEM, a TaK)Ke IIpaBWJa OOpAIlCHHUS C
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSIMH TIO BBITOJTHCHHUIO
7a00paTOPHBIX XUMHUYECKHX OTBITOB 110 TIOJYYCHHIO M COOHMpaHUIO
ra3000pa3HbIX BEMIECTB (aMMHaKa U YIJIICKUCIIOTO rasa);

MPOBOJAUTL  PEAKIMM, IOATBEPXKIAIOIMIME  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIICCTB: PACO3HABATh OMBITHBIM IyTEM XJIOPHA-, OPOMHI-,
uoaua-, KapOonat-, docdar-, cunmkar-, cyiabdar-, TUIPOKCHUJ-UOHHI,
KaTHOHbI aMMOHHUSI W HWOHBI M3yYCHHBIX METAJUIOB, MPHUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPTAaHUYCCKUX BEIIECTB;

MIPUMCHSITh OCHOBHBIC OTIEPAIIMH MBICITUTEIHFHON JCATEILHOCTH — aHAIU3
U CUHTE3, CpaBHEHHE, OOOOIIECHUEe, CHUCTEeMaTU3AIUI0, BBISIBJICHUE
MPUYUHHO-CJICACTBEHHBIX CBSI3¢ — JUISI M3YYCHHS CBOMCTB BEIIECCTB U
XUMUYECKAX PEaKIHi, ECTECTBEHHO-HAYYHBIC METOABl TIO3HAHUS —
HaOJII0JICHHE, W3MEpPEHHEe, MOJICIIMPOBAHKE, JKCIEPUMEHT (pEeaIbHBIM W
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC
KosaunuyectBo yacoB DJIEeKTPOHHbIE BocnurarenbHbIi
HaumenoBanue
Ne (uudposrbie) KOMIIOHEHT
pa3/iesioB M TeM KonTpoJbhble IIpakTH4yeckue
n/n Bcero oOpa3zoBaTeJIbHbIE
nporpamMMsl padoThI padoThI
pecypchl
Pa3nen 1. [lepBoHavajibHble XUHMUYECKHE MOHSTHUSI
CIIOCOOHOCTH BIAJETh
JIOCTOBEPHOU
uHpopmanuei o
XuMust — BaxkHas MepeIOBBIX
o0macTh JOCTHKEHUSIX U
L1 €CTECTBO3HAHMS 1 5 ’ bubnuoreka LIOK OTKPBITUAX MUPOBOU
’ IIPAKTUYECKON https://m.edsoo.ru/7f41837c U OTE€YECTBEHHOMN
JeSITeIbHOCTH XUMUH,
YesioBeKa 3aMHTEPECOBAHHOCTH
B HAayYHBIX 3HAHUAX
00 ycTpoicTBe Mupa
u obmiecTBa
MHPOBO33pEHUYECKHE
MIPEJICTaBICHUS O
BELIECTBE U
XUMUYECKON
12 BemectBa u 15 1 bubmuorexa [[OK R
' XUMHYECKHE PEAKIIUH https://m.edsoo.ru/7f41837¢ P ’
COOTBETCTBYIOILINE
COBPEMEHHOMY

YPOBHIO Pa3BUTHS
HayKd U




COCTaBJISIIOLINE
OCHOBY U1l
MOHUMAaHUS
CYILIHOCTH Hay4HOM
KapTUHBI MUpa

Uroro no pazneny 20
Pa3nen 2. Baxkneiiniue npeacTaBuTe/ M HEOPraHNYECKHUX BelleCTB
21 Bosnyx. Kucnopox. 6 bubmuorexa [JOK [I03HABATEJIbHbIE
' [TonsTHe 00 OKCHIaX https://m.edsoo.ru/7f41837c MOTHUBBI,
29 Bonopoa.Ilonstue o g Bu6anoreka IJOK HalpaBJICHHBIC HA
) KMCJIOTaxX U COJISIX https://m.edsoo.ru/7f41837¢ HOJy4CHHUC HOBBIX
Boxa. PacTBOpbL. L oK 3HAHUU 110 XUMHH,
nOJIMOTEKa
2.3 [ousitre 06 5 1 ' I HEOOXOMMBIC TSI
OCHOBAHISIX https://m.edsoo.ru/7f41837c OO BSICHEHHS
HaO0JTF0JTaeMBIX
OCHOBHBIE KJIaCChI .
bubnuoteka [JOK MPOLIECCOB U SIBJICHUI
24 HEOpPraHUYEeCKUX 11 1
. https://m.edsoo.ru/7f41837¢c
COEJIMHEHU I
Hroro no pazgery 30

Pa3nen 3. llepuoanuecknii 3axon u llepuoanyeckas cucrema xumudeckux 3j1emenToB /1. U. Menjaeneena.

CTpOCHHe aToMOB. XuMH4Yeckas CBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE pPe€akuumn

[Teproanueckuii 3aKk0H
u [lepronnueckas

31 CUCTEMa XUMUYECKUX 7
' snemenTtos J1. W.
Menene-eBa.

Ctpoenue atoma

bu6nmuorexa [JOK
https://m.edsoo.ru/7f41837¢c

3.2 XUMHYECKasd CBA3b. 8 1

Bbu6nmuorexa [JOK

LIEHHOCTHOTO
OTHOIIIEHHUS K
OTEYECTBEHHOMY
KyJIbTYPHOMY,
HUCTOPUYECKOMY U
Hay4YHOMY HacJIEUIO,
ITOHVMAaHHs 3HAYCHHUS




OKHUCIIUTEIIBLHO- https://m.edsoo.ru/7f41837¢c
BOCCTAaHOBHUTEJILHBIE
peakuuu
Uroro no pazneny 15 bubmorexa HOK
https://m.edsoo.ru/7f41837¢c
PesepBHOE BpeMst 3 Enbmiorera IIOK
P p https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO 63

YACOB I10 TTPOI'PAMME

XUMHYECKON HAyKH B
JKMU3HHU COBPEMEHHOIO
oOmiecTBa




9 KVIACC

KonuyectBo yacos DJIeKTPOHHbIE BocnurareabHblii
Ne HaumenoBaHue pa3jiesioB U (uudpoBbie) KOMIIOHEHT
Kontpoabusie | IlpakTnuyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3zoBaTeJibHbIE
padoThI padoThI
pecypchl
Pa3neu 1. BemecTBo M1 XMMHYeCKHe peaKIIUH
[ToBTOpEeHue u yrimyonaeHue LIEHHOCTHOE
. bubmuorexa [JOK
1.1 3HAHUN OCHOBHBIX Pa3/IeJIOB 5 1 OTHOILIEHUE K
https://m.edsoo.ru/7f41a636
Kypca 8 kiacca OTEYECTBEHHOMY
12 OcHOBHBIE 3aKOHOMEPHOCTH 4 bubnuoreka LHIOK KyJlbTypHOMY,
) XUMHYECKUX PEaKUi https://m.edsoo.ru/7f41a636 | HUCTOPHUICCKOMY U
Hay4YHOMY
HaCJIEUIO,
MTOHUMaHUS
DNEKTPOTUTHYECKAS
13 X 2 | | bubmuorexa [JOK 3HA9CHUA
. auccoruanus. XUMUYecKue .
https://m.edsoo.ru/7f41a636 | XUMHUYCCKOU HAYKH
peaklM B pacTBOpPax S —
COBPEMEHHOI'O
oOmiecTBa
Hroro no pazaeny 17
Paspnen 2. HemeTa/uibl M X COCAUHEHUS
MHUPOBO33pEHYECKHE
MIPEICTABICHUS O
OOmast xapakTepuCcTHKa
bubnuotexa [JOK BEILIECTBE U
2.1 XAMUYECKUX DIJIEMEHTOB 4 1 .
https://m.edsoo.ru/7f41a636 | XUMHUUYECKOU
VIIA-rpynnsl. ["anorenst
peakuuu,
COOTBETCTBYIOIIUE




COBPEMEHHOMY
YPOBHIO pa3BUTH
HayKU U
COCTaBJISAIOLIME
OCHOBY JJIs1
HOHUMAaHMS
CYIIHOCTH HAy4YHOHI
KapTUHBI MUpa,
IpeJICTaBIEHUs 00
OCHOBHBIX
3aKOHOMEPHOCTSAX
Pa3BUTHSI IPUPO/IbI

OO61mas xapakTepucTHKa

2 XAMHUYECKHUX 3JIEMEHTOB 6 bu6moreka [JOK
VIA-rpynmel. Cepa u eé https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepucTHKa

3 XUMHYECKHUX AJIEMEHTOB VA- 7 bubmuorexa [JOK
rpynmnsl. A30T, pochop 1 ux https://m.edsoo.ru/7f41a636
COCTUHEHUS
OOmast XapakTepucTUKa

s4 XAUMHUYECKHX 3JIEMEHTOB 2 bu6mmoreka [JOK
IVA-rpynnel. Yraepon u https://m.edsoo.ru/7f41a636
KPEMHUH B UX COCTMHCHUS

Uroro no pazneny 25
Paznen 3. MeTasiibl M UX COeIUHEHUS
3.1 OO01mue cBOWCTBa METAIIOB 4 Bu6mmorexa [IOK

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




Baxxkneiiime MeTaibl 1 UX

bu6muorexa [JOK

3.2 COEUHEHUS 16 https://m.edsoo.ru/7f41a636
Uroro no pazneny 20
Paznen 4. Xumusi 1 okpy:kamomas cpeaa

41 BemiecTBa u marepuansl B 3 bu6nuoreka [IOK
' JKU3HU YEJI0BEKA https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
Pe3epBHOE BpeMs 3 brGmorera [IOK

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

OBUIEE KOJIMYECTBO YACOB 68
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IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTposabhbie | IlpakTnuyeckue
n/n Bcero H3y4YeHHsl | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl

| IIpeamer xumun. Pons XuMuu B )KU3HU | bu6nmuorexa [JOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c

2 [ToHsiTue 0 MeTOIaX MO3HAHUS B XUMHUHU 1 bubmorexa [TOK

8 https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuna

3 paboThI B 1a00paTOPUN U TIPUEMBI | bubnuoreka [IOK
oOpareHus ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM)

4 Yucreie BemecTBa U cMecH. CriocoObl | bu6mmoreka [JOK
paszeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padora Ne 2

5 <<lfa3 eJIeHue cﬁeceﬁ (Ha mpumepe 1 bu6mmorexa [IOK

8 . p P https://m.edsoo.ru/ff0d28c8
OYHUCTKY TTOBAPEHHOU COJIN)»
bu6nuorexa [JOK
6 ATo oJe 1
TOMBLH MOJICKY BT https://m.edsoo.ru/ff0d2a6¢c

7 XuUMHUYECKHE 2JIEMEHTBI. 3HAKU | bubmuorexa [JOK
(CMMBOJIBI) XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThie U CHOXKHBIE BENIECTBA 1 bubmorexa [OK

P B https://m.edsoo.ru/ff0d2a6¢
bu6 OK

9 ATOMHO-MOJIEKYJISIPHOE YUYECHHE 1 nommoreka L

https://m.edsoo.ru/ff0d2d50




3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bu6mmorexa [JOK

10 Xumuueckas popmyna. BaneHTHOCTD
https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKHX IJICMECHTOB
11 OrtHocuTenbHas aTOMHAsI Macca. bubmuorexa [JOK
OTtHocuTeNnbHASI MOJIEKYJISIpHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10711 XUMHAYECKOr0o Bbu6nuorexa [JOK
3JIEMEHTA B COCJUHECHUU https://m.edsoo.ru/ff0d350c
13 KonunuectBo Bemiecra. Moib. bubmuorexa [JOK
MousipHast macca https://m.edsoo.ru/ff0d5230
14 dusznueckue 1 XUMHYSCKUE SBICHUA. bubmuorexa [JOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycnoBus IPOTEKAHUS bubnuoreka LIOK
XUMHUYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0OH COXpaHEHUsI MaCChl BEIIECTB. bubnuorexa [JOK
XHWMHUUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brranciienus komuecTBa, MacChl
bu6mmoteka [JOK
17 BEILIECTBA M0 YPABHEHUSIM XUMUYECKUX
. https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanms XuMuueckux peakiuia
18 (coenuHeHust, pa3ioKeHUs bubmmorexa TIOK
A P : https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 SHIUKJIOTIETUCT 0606y eHUE U bubmmorexa [IOK
H FHCT. LOODII hitps://m.edsoo.ru/ff0d40c4
cucTeMaTu3aIys 3HaHUI
20 Konrtponsnas padora Nel mo Teme bubnuorexa [IOK
«BelecTBa 1 XUMUYECKUE PEAKIITN» https://m.edsoo.ru/ff0d4290
)1 Bo3nyx — cmecs razos. Cocras bubmmorexa [IOK

Bo3ayxa. Kuciopon — sneMeHT u

https://m.edsoo.ru/ff0d448e




npocroe BeuiectBo. O30H

duznyeckre U XUMHUYECKHUE CBOMCTBA

22 KHCJIOpO/ia (peaKIIuu OKUCIICHHS bubmorexa [OK
POAia (peartt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 006 okcumax
CriocoOslI MosTy4eHus KUCI0po/ia B
23 nabopaTopuu U MPOMBIIIIICHHOCTH bubmmorexa [IOK
paTop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciaopoa
TennoBoi 3 PeKT XUMUIECKOM
4 peakiuu, MOHATHE O bubnuorexa [IOK
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKIUIX
TomnuBo (He(Th, yroyib U METaH).
25 3arpsi3HeHue Bo3/ayXxa, CocoObI ero bubamorexa LIOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIECHUS
[IpakTnueckast padorta Ne 3 o teme
26 «ITony4yenne u cobupanue KUCIOpoaa bubmmorexa [IOK
Y . P posa, https://m.edsoo.ru/ff0d4ae2
M3YUYEHHUE €ro CBOMUCTB»
7 Bonoponx — anemeHT u pocroe bub6nuorexa [IOK
BemecTso. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
73 dusnvecKkue 1 XUMHUYECKHE CBONCTRA bu6mmoreka [JOK
Bogopoza. [IpumMenenue Bogopona https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [JOK
29 I1
OHITHAC O KHCTIOTAx 1 COMAX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI ONTy4eHus BOJIOPOIa B bubnmnoreka [IOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckast paborta Ne 4 o teme
bu6nuorexa [JOK
31 «[Tony4yenne u cobrpanue BOJOpOIa,

HU3y4YEHUE €ro CBOMCTBY»

https://m.edsoo.ru/ff0d4{42




MousipHblii 00BEM ra30B. 3aKOH

Bbu6nuorexa [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brranciienus 00bEMa, KoJMuecTBa
33 BEIIECTBA raza 1o ero M3BeCTHOM bubmorexa [OK
0 My https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Brrancnenus 00bEMOB ra30B 10
34 aBHCHMIO PEaKIMHU Ha OCHOBE 3aKOHA bubmorera TIOK
b .. peaith o https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH T'a30B
35 ®du3nYeCcKre U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [lonsitue 06 bubmmorexa [IOK
UHJUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputenb. HaceieHHbie
37 u HeHaCHHI;eHHH: acTBOpbl. MaccoBas bubmorera [OK
PacTBOPEL. https://m.edsoo.ru/ff0d5b40
JI0JISL BEILIECTBA B PACTBOPE
[IpaxTnueckast padora Ne 5 o teme
18 «ITpuroroBieHue pacTBOpOB C bubnuotexa [JOK
ONpeAcIEHHON MaCCOBOM J0JIEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEMIECTBAY
39 KonTponbnas padora Ne2 o reme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, Kiaccupukanms, bu6mmoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[TonyueHnue u XMMHUYECKHE CBOMCTBA
bu6mmoreka [JOK
41 KHCIIOTHBIX, OCHOBHBIX M aM(pOTEPHBIX
https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHus: cOCTaB, Ki1accuduKarus, bubnuoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




[TonydyeHue 1 XUMUYECKUE CBOMCTBA

Bbu6nuorexa [JOK

43 .
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukaus, bu6mmorexa [JOK
HOMEHKJaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHue u XuMUYECKHE CBOMCTBA bubnuoreka [IOK
KHCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATypa,
(cp ) P bubmuorexa [JOK
46 CHOCOOBI MOTYYEeHUSI, XUMUYECKUE
. https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTuueckas padota Ne 6. Pemenue
47 JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME bubnuoreka LHIOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEAMHEHUIN»
43 ['eneTnueckas CBA3b MEXIY KjaccaMu bubnunoreka [IOK
HEOPraHWYECKUX COECTUHEHUIN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O060061eHre 1 cucTeMaTH3alus 3HaHUu|
m 1 https://m.edsoo.ru/00ad9cb2
KonTtponbHas pabota Ne3 o reme
50 "OCHOBHBIE KJIACChl HEOPTAHUYECKHUX bubmorexa [TOK
. p https://m.edsoo.ru/00ad9ela
COEIMHEHUI
[TepBbie MOMBITKH KIacCUPUKAITIT
bu6mmoreka [JOK
51 XUMUYECKUX dJIeMEHTOB. [loHsITHE O
https://m.edsoo.ru/00ad9ffa
IPYIIax CXOAHBIX 3JIEMEHTOB
[Tepuoanueckuii 3aK0H U
bu6mmoreka [JOK
52 [Tepuoanueckas cucremMa XUMHUYECKHUX
https://m.edsoo.ru/00ada52c
anemeHToB /1. I. Menaeneena
Bbu6nuorexa [JOK
53 [Tepuopl, rpynmbl, MOATPYIIIBI

https://m.edsoo.ru/00ada52c




Crtpoenue atomoB. CoCTaB aTOMHBIX

Bbu6nuorexa [JOK

54
saep. M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 00010UeK
. bubmuorexa [JOK
55 aTOMOB 1eMeHTOB Ilepuonnueckon
https://m.edsoo.ru/00adabbc
cucteMmsl 1. . Mengeneena
XapakTepucTuka XUMHUYECKOTO
56 3JIEMEHTA MO €ro MOJIOKEHUIO B bubnuorexa [JOK
[Tepuonuueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoandeckoro 3aKoHa s
57 pa3BuTHUA HayKu U npaktuku. /. 1. bubnuoreka LIOK
MenaeneeB — y4€Hbld, IEeAaror u https://m.edsoo.ru/00ada96e
rpak1aHuH
DNEeKTPOOTPHUIIATEILHOCTH aTOMOB bubnuotexa [JOK
58
XUMHYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nuorexa [JOK
59 Honna €CcKast CBS3
HHAT XIMITICCKAT CBA3D https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 ONsIpHAsE XUMUYECKas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHas1 HENONsIpHASE XUMUYECKAs bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6nuorexa [JOK
62 CreneHb OKUCIIEHHS
https://m.edsoo.ru/00adae28
63 OKUCINTENBHO-BOCCTAHOBUTEILHBIE bubmuotexa [JOK
peakunu https://m.edsoo.ru/00adb076
bu6mmoreka [JOK
64 OKHCIIUTEIN U BOCCTAHOBUTEIIN
https://m.edsoo.ru/00adb076
65 KonTponpnas padora Ne4 mo teme bubnmoreka [IOK




«Ctpoenue aroma. XUMUYECKasi CBSI3b)»

https://m.edsoo.ru/00adb486

66 PesepBHeIil ypok. O000IICHNE T | bubnmoreka [IOK
cucTeEMaTH3alus 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBubIil ypok. O60011eHHE 1 1 bubnuoreka [IOK
cUCcTEMaTH3allus 3HaHUI https://m.edsoo.ru/00ad9cb2
68 PeseprubIil ypok. O60011eHHE 1 1 bubnuoreka [IOK
CUCTEMaTHU3allMs 3HAHU I https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68
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9 KVIACC

KouuvecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Kontpouabnbie | IlpakTnueckue
n/n Bcero U3yyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Ilepnonnueckuit 3aK0H.
| Ilepuonnueckas cucrema 1 bubnunoreka [IOK
XUMHYECKUX 3J1eMeHTOB . 1. https://m.edsoo.ru/00adb59e
Meneneena
3aKOHOMEPHOCTH B U3MEHEHUU
2 CBOMCTB XMMHYECKHUX JIEMEHTOB 1 bubmmorexa [IOK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
3 Knaccudukanms u HomeHKIaTypa | bubnuorexa [JOK
HEOPTraHUYECKHUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Bupl XuMu4eckoil CBSI3M U TUIIBI | bu6mmoreka [JOK
KPUCTAIUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonrtponsHas pabora Nel o Teme
5 «IToBTOpenue u yrioyOnaeHne 3HaHUI 1 1
OCHOBHBIX Pa3/IelIOB Kypca 8 Kiaccay
6 Krnaccudukanus XuMuueckux 1 bubnuoreka [IOK
peakLuil 10 pa3JIMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcbO
[ToHsITHE O CKOPOCTH XUMHYECKOU
bu6mmoreka [JOK
7 peakuuu. [TIoHSITHE O TOMOT€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TFE€TEPOTEHHBIX PEAKIUSIX
[ToHsiITHE O XUMHUYECKOM PABHOBECHUHU.
bu6nuorexa [JOK
8 @aKkTOpBI, BIUAIOIINAE HA CKOPOCTh 1

XUMHYSCKOMU PEAKIMK U ITOJOXKECHUEC

https://m.edsoo.ru/00adc28c




XUMHYCCKOTI'O paBHOBCCHUSA

OKHUCIIHTEILHO-BOCCTAHOBUTCILHEIC

Bbu6nuorexa [JOK

9
peaxkuuu https://m.edsoo.ru/00adcade
Teopust JIEKTPOTUTHIECKOU
10 nccorranuu. CHIBLHEIE U ClIa0ble buGmmorexa LIOK
A HHaTHH. https://m.edsoo.ru/00adcd68
3IEKTPOJIUTHI
11 Hounrie ypaBHEHUS pEAKIIUNA bubmorexa HOK
M peaxdl https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHUI B CBETE IPEJCTaBICHUN bubmoreka HOK
pUII https://m.edsoo.ru/00add5d8
00 2JICKTPOTUTHYECKON JTUCCOITUAITUN
XHUMHUYECKHE CBOIICTBA COJIEH B CBETE
. bubmuorexa [JOK
13 npeACTaBICHUH 00
. https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOLMAIIHI
14 IlonsTue o rugpoimse cojiei bubmmorexa [IOK
P hitps://m.edso0.ru/00add9d4
15 O0600111eHrE U cucTeMaTU3aIus bubnuoreka [IOK
3HaHUH https://m.edsoo.ru/00addd 12
ITpaktrnueckas padora Ne 1.
P P bu6mmoteka [JOK
16 «Perienue sKcriepuMeHTaIbHBIX
https://m.edsoo.ru/00addbfa
3a1a9dy
KonTponbnas padora Ne2 o reme
17 «DNEKTPOIUTHYECKAST TUCCOLIAALINA bubmmorexa TIOK
P A HHATHA. https://m.edsoo.ru/00addec0
XHUMHUYECKUE PEAKIINU B PACTBOPAX)
OO01as xapakTEPUCTHUKA TaJION€HOB.
18 anlxlfllnqecfﬂe CBI())ﬁCTBa Ha IIpuMepe bubmorexa [IOK
P p https://m.edsoo.ru/00addfe2
xJjopa
19 XnopoBogopoa. ComnsiHast KMCIIOTA, bubnmoreka [IOK




XUMUYECKUE CBOMCTBA, MOJTy4YEeHHE,
MIPUMEHCHHE

https://m.edsoo.ru/00ade104

[TpakTrueckas padota Ne 2 o Teme

20 «ITomyyeHue CoJISTHON KUCIOThI buGmotera [IOK
YyHEHHIE COJ : htps://m.edsoo.ru/00ade348
n3yuyeHue e€ CBOHCTBY»
Brruucnenust mo ypaBHEeHUsIM
21 XUMHUYECKUX PEAKIIUNA, €CIIA OJUH U3 Bubmorexa IIOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
2 OO01as XxapakTepuCTUKa YIIEMEHTOB bubnuoreka [IOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIE MOTU(UKAIIUN CEPHI.
3 Haxoxnenue cepbl 1 €€ coenMHEeHUM bu6nmmorexa [JOK
B NpUpoJie. XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoiopo/1, CTpOeHuUe, bubnuorexa [JOK
(bu3nuecKre 1 XUMHYECKHUEe CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcupl cepbl. CepHasi KUCTIOTA,
25 (bu3nuecKre 1 XUMHUECKHUEe CBOMCTBA bubmorexa [TOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XHWMHMYECKHUE PEAKIUH, JIEKAIIUE B
OCHOBE MPOMBIIIIEHHOTO Crocoba
%6 IIOJIy4YE€HHUS CEPHOMN KUCIIOTHI. bubmuoreka [IOK
XUMHYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaloIllel cpeibl COeAMHEHUSIMU
cepbl
7 Brruncienne MaccoBoM J10JIM BBIXOIa bu6nuorexa [HOK
MIPOIYKTa peakiuu https://m.edsoo.ru/00adec8a
28 OO01mas XxapakTepUCTHUKA DIIEMEHTOB bubnmoreka [IOK




VA-rpynmnsl. A30T, pacipocTpaHeHHE
B IIpUpoze, GpU3n4ecKue 1
XUMHYECKHUE CBOMCTBA

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

AMMuak, ero pusuveckue u

29 XUMHYECKHUE CBOMCTBA, ITOJYUYECHHUE U bubmmorexa [IOK
> 1O https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[IpakTuueckas pabota Ne 3 1o Teme
bu6mmoteka [IOK
30 «ITomydyeHne aMMHaKa, U3y4EeHHE €r0
. https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KUCIOTa, e€ Puznyeckue u bubnuorexa [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIECH
aMMOHWUSI B KaY€CTBE MUHEPAIbHBIX

32 TOOpeHNH. XUMHYECKOe bubmorera TIOK
yROOPp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CPeJIbl
COEIMHEHUSIMU a30Ta
®ochop. Oxeup pocdopa (V) n

33 (1)00(%)0 pHaﬂ KI/ICJ'I((I))Ta (bqni)mqecxne u bubmorera TIOK

p L https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOMCTBA, OJIyYEHUE
Hcnonb3oBanue GocaToB B

34 KadyeCcTBe MUHEPAJIbHBIX yI00pECHHUIA. bubnmnoreka [IOK
3arpsi3HEHUE TPUPOAHOM Cpeibl https://m.edsoo.ru/00adfc20
dbocdharamu
VYrnepoa, pacnpocTpaHeHuUE B

POJL, Pactipoctp Bu6nuotexa LIOK
35 npupoe, Pu3nYecKue U XUMHUECKHe
. https://m.edsoo.ru/00adfd9c
CBOMCTBa
36 Oxkcupl yriaepoja, ux Gu3ndecKue u bubmuotexa [JOK

XUMHYECKHE CBOMCTBA.

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




DKosornyeckue npoodIeMsl,
CBsI3aHHBIE ¢ OKCUA0M yriepoaa (IV)

37 VYronbHast KUCIOTA U €€ COMu bubmmorexa [IOK
https://m.eds00.ru/00ae006¢
[TpakTuyeckas padora Ne 4 o Teme

18 "[losryyeHune yriekucioro rasa. bubmmorexa LIOK
KagecTBenHast peakuus Ha KapOoHAT- https://m.edsoo.ru/00ae027e
noH"

[TepBonavaibHBIC TOHATHUS 00
39 OpPraHUYECKUX BEIIECTBAX KAK O bubmorera [IOK
P https://m.edsoo.ru/00ae054e
COEJIMHEHMSX YIIIepoaa
40 Kpemnuuii u ero coenuHeHns bubmmorexa [IOK
p https://m.edsoo.ru/00ae080a
[IpakTnueckas padota Ne 5. Pemienue

41 AKCIEPUMEHTAIIbHBIX 3a/1a4 110 TEME bubnunoreka [IOK
«BaxHeimure HeMeTaJLIbI U UX https://m.edsoo.ru/00ae0bf2
COCUHEHUS»

KonTponbnas padora Ne3 o reme
42 «BaxHeiye HeMeTaJUIbl U UX bubmorexa [TOK
https://m.edsoo.ru/00ae0Oe18
COCJTMHEHMU S
OO01as XxapakTepUCTUKAa XUMHUYECKUX
3JIEMEHTOB — METaJLJIOB.

43 Mertannuueckas CBsI3b U bu6mmoreka [JOK
MeTaJUITH4YecKask KpucTaaandecKas https://m.edsoo.ru/00ae103e
pemérka. duznueckue CBOMCTBA
METAJLJIOB
XUMUYECKHE CBOMCTBA METAJJIOB.

. bu6mmoreka [JOK

44 DIIEKTPOXUMUYECKUH P

HaIpsHKEHUN METaJIOB

https://m.edsoo.ru/00ael156




OO6u1re cnocoObl MOTYyYSHHS
MetaiuioB. CiutaBel. Berauciienus mo

45 aBHEHMSIM XUMHUYECKUX PEAKIUI bubmorexa HOK
yp PEAKIIHH, https://m.edsoo.ru/00ael 156
€CJIM OJINH U3 PEareHTOB COJICPHKHUT
MpUMECH
46 ITonsaTHE O KOPPO3UH METAIIOB bubmorexa HOK
PP https://m.edsoo.ru/00ae1278
bu6mmoteka [IOK
47
[Henoumpre MeTa bl https://m.edsoo.ru/00aec14b2
43 Okcuabl ¥ THAPOKCUBI HATPUS U bubnuoreka [IOK
KaJiis https://m.edsoo.ru/00ae14b2
49 Il{enro4YHO3EMENBHBIE METAJIIBI — bubmuorexa [[OK
KaJIbIIMA ¥ Maruui https://m.edsoo.ru/00ael5e8
. bubnuorexa [JOK
50 Baxueiime coetnaeHus Kajabliis
https://m.edsoo.ru/00ael5e8
51 O00011IeHIE U CHCTEMATA3 AN
3HAaHUU
JKEcTroCTh BOJBI M CITOCOOBI €8 bu6mmoreka [JOK
52
yCTpaHEHUs https://m.edsoo.ru/00ac1886
[IpakTnueckast padota Ne 6 o Teme
53 "KEcTKOCTL BOIBLI M METOAEI €€ bubmmorexa [IOK
" g g https://m.edsoo.ru/00aelae8
yCTpaHEHUS
54 NS bu6mmoreka [JOK
https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHIA U bubmuorexa [IOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
b K
56 Keneso noauoreka 1O

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




Oxcuipl, THAPOKCHIBI U COJIM XKele3a

Bbu6nuorexa [JOK

57
(Il) u xxene3a (I1I) https://m.edsoo.ru/00ae35¢6

53 O0001IeHEe U CUCTEMATU3ALS
3HAHUU
[IpakTrueckas padora Ne 7. Pemenue

59 SKCIIEPUMEHTAJIbHBIX 3a7a4 [0 TEME bubnmoreka [IOK
«BaxxHenmme MeTaibl U X https://m.edsoo.ru/00ae3de8
COCIUHCHHS
Boruncnenus no ypaBHeHUsIM
XUMUYECKUX PEaKIUH, €CIIM OJWH U3

60 pearcHTOB JIaH B U30BITKE HIIN bu6mmoteka [IOK
COACPKUT MpUMecH. Beruncienus https://m.edsoo.ru/00ae1750
MAaCCOBOM JI0JI BBIXO/A MPOIYKTA
peakuuu

61 O06o01IeHre 1 cucTeMaTH3aIus bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00ael1750
KontponsHas pabora Ne4 o Teme

62 «BaxxHe#mme MeTauibl 1 X bubmorera TIOK

https://m.edsoo.ru/00ae1750
COCTUHEHUS»

63 BemectBa u marepuassl B bu6nuorexa [JOK
MMOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3£f50
XHUMHYECKOE 3arpsi3HEHNE bubnuorexa [IOK

64 .

OKpY>Karolleu cpeabl https://m.edsoo.ru/00ae4270

65 Ponp xumuu B pemreHnn bubnuoreka [IOK
HKOJIOTHYECKUX MpolIeM https://m.edsoo.ru/00ae4270

66 PesepBHblIil ypok. O60011eH1e 1 bubnuoreka [IOK
CUCTEMAaTHU3alMs 3HAHU I https://m.edsoo.ru/00ae0d0a

67 PesepBHbIit ypok. O6001mIeH e 1 bubnmoreka [IOK




cUCTeEMAaTH3alud 3HAHUN

https://m.edsoo.ru/00adb33c

68 PezepHblit ypok. O6001menue u

cucremMarusanuia 3HAHWI

Bbu6nuorexa [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Xumus, 8 knacc/ Pymsutuc I'.E., ®enpaman @.I'., AkimorepHoe 00IIeCTBO
«3narensctBo «IIpocsemenne»
Xumus, 9 kinacce/ Pyasutuc I'.E., ®enpaman @.I°., AkiimoHepHoe 00IIECTBO

«M3parenbcTBO «IIpocBemenue»

METOANYECKUE MATEPHUAJIBI JISI YYUTEJA

VYpoxku B 8 knacce: nocobue nist yuurens/ H. H. I'apa., AkiimonepHoe o0111ecTBo
«M3narensctBO «IIpocBemenue»

Ypoxku B 9 knacce: nocooue ans yuurens/ H. H. 'apa., AkunonepHoe o0111ecTBO

«M3narenscTBO «IIpocBenieHue»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET
bu6nuorexa [JOK

[TopTan pyHaaMeHTaTILHOTO XUMHYECKOT0 00pa3zoBanus Poccuu
http://www.chemnet.ru

[Nazera "Xumus" uzgarensckoro noma 1-ro centsops. Cait "4 uny Ha ypok
xumun'". Marepuainsl K ypoky. http://him.1september.ru

but6moreka I{OP https://m.edsoo.ru/7f418886, https://resh.edu.ru/ ,

https://www.yaklass.ru/p/biologia



Hrorosasi koHTpoJILHast padoTa 8 Ki1ace
Bapuanr 1

Yacts 1

K kaxcoomy usz 3a0anuii 1-15 oanwvt 4 éapuanma

omeema, U3 KOmopslx mojlbKo 00uH npaﬂuﬂbﬂblﬁ.

Homep 3mozo omeema 006edume KpyicKom.
1. K mpocTeiM BeliecTBaM OTHOCUTCS

1) caxap

2) Men

3) Boma

4) xere3o

2. Yucno 371eKTPOHOB Ha BHELTHEM 3JIEKTPOHHOM
CJIOE aTOMa AJTFOMHUHMS PABHO

1

2)3

3)5

4)7

3. Tun XuMU4ECKOH CBSI3U B MOJIEKYJIE a30Ta
1) nonnas

2) KOBaJICHTHAs MOJIsIpHAs

3) KOBaJICHTHAsI HETIOJISIpHAs

4) MeTannuyecKas

4. CoenriHEeHUE, B KOTOPOM CTEMEHb OKUCIIEHUS CEPBI

paBHa +6

1) H.SO.

2) SO.

3) H.S

4) H.SO.

5. Kpucrannuueckas pemerka HaTpus
1) nonnas

2) MeTajImJecKas

3) MOJIEKyJIsSIpHAs

4) atoMHas

6. XuMH4ecKoe sIBJICHHUE

1) ncnapenune BoJbl

2) pacTBOpPEHHE COJIU B BOJE
3) BO3roHka ioja

4) ropeHue IpeBECUHBI

7. Macca 0,7 mouib xkene3a paBHa
1)372r

2) 38,8r

3)39,2r

4) 42 4r

8. Kucnopon npumensercs

1) B aBuaruu

2) B METaJUTypruu

3) B MEOUIIMHE

4) BO BCEX MEPEUYHMCICHHBIX 00JIaCTAX

9. Bozmopon He pearupyer ¢

1) xsopom

2) aMMHaKOM

3) azoToM

4) KUCI0pOoAOM

10. ®opmyia okcuia UHKA

1) ZnO

2) Zn.0

3) ZnO.

4) Zn.0.,

11. B peakuuro ¢ cepHON KUCIOTON BCTyIAeT
1) cepebpo

2) Menb

3) a30oTHAs KHCJIOTa

4) oxcug meau (1I)

12. Kap6oHat HaTpus pearupyer ¢
1) okcmgoM Marums

2) COJITHOM KUCTIOTOM

3) OKCUAOM HaTpus

4) MenpIo

13. BepHbl 11 CYXKICHUS O IPAaBUIIAX TEXHUKH
OesomacHoCcTA?

A. 3ampemiaeTcs nepenuBaTh U3MUILIKA B3SITOTO
BEIIECTBA OOPATHO B CKJISHKY.

b. B xumudeckoit 1abopatopuu pa3pemaercs
NIPUHUMATD TTHIILY.

1) BepHO TOIBKO A

2) BepHO TONIBKO b



3) BepHBI 00a Cy>KACHUS
4) o0a cyXJeHHUs HEBEpHBI

14. Ha n300paEHHOM PUCYHKE MTOTy4aroT

| w
c';"- w

1) Bomopox

2) aMMHaK

3) KUCIOpOI

4) xJyop

15. MaccoBas 107151 cepbl B Cylib(aTe Kajus paBHa
1)9,7%

2)17,2%

3) 18,4%

4) 24,9%

Ilpu eévinonnenuu 3ad0anuii 16—17 u3
nPeOI0NHCEHHO20 nepeuHs 0meenoes evloepume 06a
npasunvHblx u 066eoume ux nomepa. Lughpot
6bIOPAHHBIX OMEENM 06 3anuuiume 6 yKa3aHHom
mecme 6e3 00nOJTHUMEIbHBIX CUME0J106.

16. B psaay xumnueckux snementoB Li —> Na—> K
1) yMeHbIIaeTcs 3JIEKTPOOTPHULIATEIBHOCTB;

2) BO3PACTaCT YHCJIO DJICKTPOHOB BO BHCIIIHEM
QJICKTPOHHOM CJIO€ aTOMOB;,

3) YMCEHBIIACTCA YHUCJIO IPOTOHOB B AIpC aTOMA,

4) YCUIINBAKOTCA MECTAJNIMYCCKUC CBOMCTBA
COOTBCTCTBYIOIINX UM IIPOCTHIX BEUICCTB,

S) yMEHBIIAIOTCS PAINYChl AaTOMOB.
17. lns BOoopoia BEPHBI CIAEAYIOLINE YTBEPKIACHUS:

1) BCcTymaer B peakiuio ¢ KUCIOPOI0M IIPU OOBIYHBIX
YCIIOBUSAX

2) aTOMBI BOJIOPO/Ia B MOJIEKYJI€ 00pa30BaHBI
KOBAJIEHTHOW HETOJIIPHOM CBS3bIO

3) caMBbIH JIETKUH ra3
4) B cOCTaB MOJIEKYJIbI BXOJHUT OJIMH aTOM BOJIOPOIa

5) XOpo1LIO pacTBOPUM B BOJIE

Ilpu svinonnenuu 3a0anuii 18—19 x kasxcoomy
9/1eMeHmy nepeo2o cmoadoua noodepume
COOMEemcmeyoujuil 31eMeHm U3 6mopozo
cmonoya. Beiopannwie yughpol 3anumiume noo
coomeemcmeyrouwumu oykeamu maonuysl. Llughpot
6 omeeme Mo2ym nO8MOPANbCA.

18. YcraHOBUTE COOTBETCTBUE MEXKY YPAaBHEHUEM
XUMHUYECKON PEaKInu U €€ THIIOM.

YPABHEHWE PEAKLUUN TN PEAKUNN

A) 2HCI + MgO = MgCl, + H,0 1) coegnHeHuna

B) CaO + H20 = Ca(OH);
B) 2HCI + 2Na = 2NaCl + H,
D) 2H,0 =2H> + O2

2) pa3noxeHus
3) 3ameleHus

4) oOMeHa

19. YcTaHoBUTE COOTBETCTBUE MEXTY (POPMYIIOH U
Ha3BaHUEM BEILEeCTBA.

®OPMVYJIA HA3BAHUE

A) H20 1) consiHasa kKucnoTa

B) Ba(OH), 2) xapOoHaT KaJbLus

B) HCI 3) okcua Bogopoaa
I') CaCOs 4) oxcun O6apus
5) rugpoxcun dapus
Yacts 2

/na omeemoe na 3adanua 20, 21 ucnonv3yiime
omoenvHulil 1ucm. 3anuuiume cHaYana Homep
3a0anusn (20, 21), a 3amem pazeépuymolit omeem K
Hemy.

20. Hanumure 3 ypaBHEHUs peakLyii,
COOTBETCTBYIOIIUE CXEME NTPEBPAILICHUI:

Ca—> CaO —> Ca(OH),—> CaS0q4

Omnpenienute OKUCIUTEb U BOCCTAHOBUTEIb B IIEPBOM
pEaKIIvH.

21. Kakoit 00b€M Botopoza (H.y.) BBLAETUTCS NIPU
B3auMoeiictBuun Hatpus ¢ 24,5 r 20% -Horo
pacTBOpa CEpHOM KUCIOT



HTrorosasi koHTpoJIbHast padora 8 kiace
Bapuant 2

YacTtb 1

K kasxcoomy u3 3ao0anuii 1-15 oanwt 4 eapuanma

omeema, uz KOMoOPvbIX MOIbKO 00UH
npaeunvhlii. Homep 3mozo omeema o66eoume
KpPYHCKOM.

1. K C10KHBIM BellleCTBaM OTHOCHUTCS
1)men

2) BOJIOPOL

3) cepebpo

4) xxene3o

2. PacnipenieneHue 31€KTPOHOB IO 3JIEKTPOHHBIM
CJIOSIM B aTOME JIFOMUHMSI COOTBETCTBYET PsiL
qucen

1)2,8,1
2)2,5
3)2,8,3
4)2,3

3. CO@I[I/IHGHI/IC C MOHHBIM THUIIOM XMMHYECKOU
CBsA3HU

1) SO.
2) NaClI
3) CL
4) NH.

4. OnpenenuTe CTETIEHh OKUCIICHUS a30Ta B
Hutpare kamms KNO.

1)-7

2) +7

3)+5

4)-5

5. NoHHYIO KpUCTAIIIMYECKYIO PEILIETKY UMEET
1) nén

2) rpadut

3) XJI0pOBOIOPOJT

4) xJaopuj IMHKA

6. ®u3HUECKOE ABJICHUE
1) ropenne cnnuku

2) IUIaBIICHHUE MeTaJjlIa
3) NOSIBIEHUE PHKABUUHBI

4) OpoKeHHE COoKa

7. KonnuecTBo BellecTBa 72 T MarHusi paBHO
1) 6 Mmosb

2) 3 MoJIb

3) 4 MoJIb

4) 5 monn

8. Kucnopon BbliensieTcst B Xo/1e

1) nprxanus

2) THUCHUSA

3) ropeHus

4) porocuntesa

9. Bonopos He pearupyer ¢

1) xJmopuaom HaTpus
2) KanbIueM

3) okcugom meau (1)
4) a3oToM

10. Kakast popmyma cOOTBETCTBYET OKCHULY
AJIFOMHUHMUS

1) AIO

2) ALLO3

3) AIO:

4) ALLO

11. B peakuuto ¢ COIAHON KUCIOTON BCTYyAeT

1) menn

2) XJIOpUJ MarHus

3) Mmarauit

4) okcuna cepsl (IV)

12. Xnopup kajaust pearupyer ¢

1) HuTpuTOoM cepedpa
2) cepebpom

3) BoOpoIOM

4) TUIPOKCUIIOM KaJHst

13. BepHbl J11 CyKIEHHS O MPaBUIaX TEXHUKHU
6e3onacHocTu?

A. YUToOBI IOTacHTh IIIaMs CIIMPTOBKH, CIICAYCT
HAKPBITH €T0 CIICHHUAIBHBIM KOJIITAYKOM.

b. B nabopaTopuu 3anpeniaeTcst HICIOJIb30BaTh
CKIIIHKH C HCIIOANTMCAHHBIMH PCAaKTUBaMU.

1) BepHO TOIBKO A
2) BepHO TOIBKO b
3) BepHBI 00a CyKIeHUS

4) o0a Cy>XIeHUsT HEBEPHBI



14. J1na noy4eHus: MbUIbHBIX MTy3bIpen
MPUMEHSIOT ra3

1) Boopon
2) yraekucibli ras

3) KuciIopoa

4) aMmMHaK

15. MaccoBas 105151 a30Ta B HUTpATe KaJlbLUs
paBHa

1) 17,1%
2) 27.2%
3) 36,8%
4) 54,9%

Ilpu évinonnenuu 3a0anui 16—17 u3
nPeOI0IHCEHHO20 NePEeUHs OMmEenos evloepume
06a npasunbHbIX U 066eoume ux Homepa. Llughpot
8bIOPAHHBIX OMEEMO6 3anuuiume 8 YyKa3aHHom
Mecme 6e3 00nONHUMENbHBIX CUMBO08.

16. B psny xummnueckux anemeHToB C —> N—> O
1) ymeHbIIaeTcs 31€KTPOOTPULIATEIBHOCTD;

2) BO3pacTaeT YUCIIO AJIEKTPOHOB BO BHEIIHEM
JJIEKTPOHHOM CJI0€ aTOMOB;

3) YMCEHBIIACTCA YHUCJIO IPOTOHOB B SJIPC€ aTOMa,

4) YCUIINBAKOTCA HEMCTAJNIMYCCKUC CBOMCTBA
COOTBCTCTBYIOIINX UM IMPOCTHIX BCUICCTB;

5) yBeNMYUBAIOTCS pPaJuyChl aTOMOB.

17. Jnsa kucinopoaa BEpHBI CIEIYIOIINE
YTBEPKICHUA:

1) oKuCIIsIeT MeT0YHbIe METAIIBI IPU OOBIYHBIX
YCIIOBUSX

2) aTOMBI KHCIIOpOJ1a B MOJIeKyJie 00pa30BaHBbI
KOBAJICHTHOM TOJIAPHOM CBS3bIO

3) ABJISIETCS )KUKOCTHIO (H.Y.)

4) B cOCTaB MOJIEKYJIbI BXOJIMT OJIMH aTOM
KHCIIOpOJa

5) IJI0X0 pacTBOPUM B BOJIE

Ilpu eévinonnenuu 3adanuii 18—19 k karcoomy
971eMEeHNY nepeo2o cmoadua noodepume
COOMEEemMCmMaEyIOuiUIl I1eMeHm U3 6Mopo2o
cmoaoya. Beiopannwvie yugpot 3anumiume noo
COOmMEemcmay ouiumMu OyKeamu maodauybl.
Ludgpor 6 omeeme mozym noemopsamocs.

18. YcraHOBUTE COOTBETCTBUE MEXKY YPAaBHEHUEM
XUMUYECKON PEAKLUU U €€ TUIIOM.

YPABHEHWE PEAKLIAN TUN PEAKLAN

A) 2HCl + Mg = MgCl, + H, 1) coeanHeHuns

b) BaO + H,O = Ba(OH): 2) pa3noxeHus

B) 2HCI + CaO = CaCl; + H,0 3) 3amenienus
F) 2KNO3; = 2KNO: + O2 4) obmeHa

19. YcTaHoBUTE COOTBETCTBHE MEKIY (POpMYIIOif
Y Ha3BaHMEM BelECTBA.

POPMYNA HA3BAHUE
A)H2 1) ruapokeng, 6apus
B) Ba(OH)» 2) a30THAsI KHCIIOTA
3) oKcHJI BOJIOpOa
B) HNO; ) OKCHJ BOZOPOT
4) xapbonat Gapus
F) BaCO3
5) Bogopox
Yacts 2

Jlna omeemos na 3aoanusn 20, 21 ucnonv3yiime
OmOoenbHbLIl Tucm. 3anuuiume cHa4aNa Homep
3a0anusn (20, 21), a 3amem pazeépuymuotit omeem
K Hemy.

20. Hanumute 3 ypaBHEHUs peakiuii,
COOTBETCTBYIOIIINE CXEME MPEBPAILECHUI:

Ba —> BaO —> Ba(OH), —> BaSOq4

Omnpenennure OKUCIUTEND U BOCCTAHOBUTEID B
IIEPBOM PEaAKIUU.

21. Kakoit 006EM Bogopoa (H.y.) BBIICIUTCS TpU
B3aumopercTsu Maraus ¢ 73 r 10% -Horo
pacTBOpa COJNSTHOM KUCIOTHI?



Hrorosas pabota no XumMuu. 8-i Kiacc

Kputepuu oneHuBanmus.

Bepnoe BrinonHeHne kaxaoro 3aganus vacmu I (1-15) ouenuBaercs 1 6amiom.
Kaxxioe BepHO BhINOJIHEHHOE 3a71aHue 16—19 MakcuManbHO OIleHUBaeTCs 2 OaJlIaMHu.

3ananus 16—17 cunTtaroTcs BBIIOJIHEHHBIMHU BEPHO, €CIIM B K&KJIOM U3 HUX IPAaBUIBHO
BbIOpaHbI 1Ba BApUaHTa OTBETA. 32 HEMOJIHbII OTBET — IIPABUJILHO Ha3BaH 1 U3 2-X OTBETOB,
BbIcTaBisiercst 1 6amt. OcranbHble BAPHAHTHI OTBETOB CYMTAIOTCS HEBEPHBIMH U
oueHuBarotcs 0 6ayos.

3ananus 18—19 cunutaroTcsl BBIIOJHEHHBIMU BEPHO, €CJIM NIPaBUIILHO YCTaHOBJIEHBI 4
COOTBETCTBUS. YaCTUYHO BEPHBIM CUHTAETCS OTBET, B KOTOPOM YCTaHOBIICHBI 2 WU 3
COOTBETCTBUS U3 4-X; OH orleHuBaeTcs 1 6amnom. OcranbHbIe BapHAHThI CYUTAIOTCS
HEBEPHBIM OTBETOM U OIleHHUBarOTCs () 6aIoB.

[Tposepka 3aganuit yacmu 2 (20, 21).Kaxap1ii mpaBUIbHBIN OTBET OlleHUBAeTCs 1 6auioMm.
MaxkcumanbHast OLIeHKa 3a BEPHO BBINOJIHEHHOE 3ajaHue 20 cocraiser 4 6aiia, a 3a
3aganue 21 - 3 Oama.

3a)1aH1/1$1 C Pa3BCPHYTHIM OTBCTOM MOI'YT OBITH BEIITOJTHEHBI O6y‘-IaIOHII/IMI/IC$[ PasHbIMU
croco0aMu. HOBTOMy MMPUBCACHHLIC B KPUTCPHAX OLICHHBAHHWA O6paBI_I]':>I pCI_HeHI/Iﬁ CJIeayceT
paccMaTpuBaTh JMIIb KaK OJMH U3 BO3MOXHBIX BAPUAHTOB OTBCTA. 9710 OTHOCHUTCA, IMPEIKAC
BCCI'o, K crocodam PCUICHUA pACUYCTHBIX 3a/1ay.

[TonyuyeHnHble 0OydaromumMucs 6aibl 3a BHIOJIHEHUE BCEX 3aaHui cymMmMHUpytoTcs. B
ayJMTOPUHU BO BpeMs HTOIOBOM pabOThI y KaXkJJOr0 00y4aroIerocs 10 KHbI ObITh
ClIeAyIOIIME MaTepHaibl 1 000pyAOBaHHE:

- Ilepuognyeckas cucreMa xumudeckux 3neMeHToB .M. Menneneesa;
- TabJIUIa PACTBOPUMOCTH COJIEH, KUCIIOT U OCHOBAHUH B BOJIE;

- DJIEKTPOXUMHUYECKUH PsiJl HAIIPSIKEHUN METaJIOB;

- HENIPOTPaAMMHUPYEMBII KaJIbKYJISATOP.

Hrorosas omeHka o6yqa}omerocs[ OMpCACIIACTCA 11O 5-0annbHOM IIKae.

e 0114010 6annos—oTmeTKa “2”,

e 0711017 6annos —oTmeTka “3”,
e 0718 no 25 6annos — oTmeTKa “4”,
e 0726 g0 30 6annos — oTmeTKa “5”

Cucrema OLICHMBAaHUS UTOTOBOM pa6OTLI 10 XUMHU

Yacts 1

Bepnoe BeimonHeHue kaxaoro 3aaanus vacmu [ (1-15) onennBaercs 1 6amiom. 3a
BBITIOJTHEHHE 3a/IaHUS C BRIOOPOM OTBETA BBICTABIIsAECTCS | Oa Mpu yCIOBHH, YTO yKa3aH
TOJIKO OJIMH HOMEp MpaBUIHLHOTO 0TBeTa. Eciii oTMeueHs! ABa u 6oJiee OTBETOB, B TOM
YHUCJIe MPAaBUIIbHBIN, TO OTBET HE 3aCYUTHIBACTCS.

3ajaHue ¢ KpaTKUM OTBETOM CUMUTAETCS BBIIIOJIHEHHBIM BEPHO, €CJIH B 3aaHusX 16—19
MPaBUIILHO YKa3aHa MOCIIeI0BATEIHFHOCTD U(P. 3a MOTHBINA MPaBUILHBIN OTBET Ha 3aJaHUS



16—19 craButcs 2 6arnia; eciu JOMyIIeHa OJIHA OIINOKa, TO OTBET OlleHuBaeTcs B 1 Oa.
Ecnm nomymiens! aBe u 60s1ee ONMMOKY UK OTBETA HET, TO BhIcTaBisieTcs () 6ayioB.

Bapuanr 1

Ne 3apaHua | Oteset | N2 3apaHusa | OTeer
1 4 11 4

2 2 12 2

3 3 13 1

4 1 14 1

5 2 15 3

6 4 16 14

7 3 17 23

8 4 18 4132
9 2 19 3512
10 1

Yactp 2

Kpurtepun oneHuBanus 3aJaHuii ¢ pa3BéPHYTHIM 0TBETOM

20. Hanmmmre 3 ypaBHEHUs peaklMii, COOTBETCTBYIOIINE cXxeMe npeBpauieHuii: Ca —>
CaO —> Ca(OH).—> CaSO.

OHpeI[eJ'II/ITe OKHCJINTCIIb U BOCCTAHOBUTCIIb B nepBoﬁ pCaKknum.

dnemeHTbl OTBETa (4,0NYyCKalOTCA UHbIE GOPMYAUPOBKM OTBETA, HE UCKAXKAIOLLME ero CMbIcAa)

HanucaHbl ypaBHEHUA peakuuii, COOTBETCTBYHOLLME CXEME NPEBPALLEHUIA:

1) 2Ca + O.=2Ca0
2) CaO + H.O = Ca(OH).
3) Ca(OH). + H.SO, = CaSO0. + 2H.0 unu [Ca(OH). + SO, = CaSO. + H.O]

Onpe/ieieHbl OKUCITUTENb 1 BOCCTAHOBUTEIb B IEPBOM PEAKITUH:
4) Ca - BocCTaHOBHUTEND, O. - OKHCIHUTEND

Kputepumn oueHmnBaHuA Bbannebl




OTBeT NPaBW/IbHbLIN M NOJIHLIN, BKAKOYAET BCE HA3BAHHbIE 3/IEMEHTDI 4
MpaBWAbHO 3anucaHbl 3 ypaBHEHMA peakumii 3
MpaBUAbHO 3anMcaHbl 2 YpaBHEHMA peakumi 2
MNpaBuabHO 3anncaHo 1 ypaBHeHWe peakLnmn 1
Bce anemeHTbI OTBETa 3anNMcaHbl HEBEPHO 0
MakcumaneHeil 6ann 4
21. Kakoit 006EM Bojiopo/ia (H.y.) BEICTUTCS MPU B3auMoaelicTBuu HaTpus ¢ 24,5 T 20% -

OT'0 pacTBOpa CEPHOM KUCIIOTHI?

T

dnemeHTbl oTBETa (AOHYCKaIOTC'iI UHbIE (I)OPMYI'IVIPOBKVI OTBETa, He UCKaXKalouiue ero CMbICﬂa)

1) CocTaBNeHO YPABHEHHE PeaKIHH!

2Na + H>SO: =Na>SO: ~ Hat

2) PaccYHTaHb! Macca H KOJTHYECTBO BEILISCTBA CEPHOM KHCTOTHI,
codepikallieica B pacTBoOpe:

m( HaSO:) = w(p-p) - m(p-p)/100% = 24.5r - 20% / 100% = 4.9r
Y( H:SO:) = m{ H:SO:)/M( HaSO:) = 4.91 /98r/amoas = 0.05 yMoas
3) Onpexengem oGBEM BOIOPOIA:

Y( HaSO:) = Y(H)) = 0.05:078

V(H:)= Y(H)- Vm = 0.05Mm01 - 22.4 1/s0a6 = 1,12 11

Kputepum oueHusaHua bannbi
OTBET NPaBW/IbHbLIN M NOJIHLIN, BKAKOYAET BCE HAa3BAHHbIE 3/IEMEHTbI 3
MpaBnMAbHO 3aNUCaHbl ABa NEPBbIX 3/IEMEHTA M3 HA3BAHHbIX Bbille 2
MpaBUAbLHO 3anNMcaH OAUH N3 Ha3BaHHbIX Bbille 31emMeHTOB (1-11 unn 2-i) 1
Bce anemeHTbl OTBETA 3anNMCaHbl HEBEPHO 0
MakcumanoHelil 6aan 3

Bapuanr 2

Ne 3agaHua | OtBet | Ne 3agaHua | OTeeTt

1 1 11 3




2 3 12 1
3 2 13 3
4 3 14 1
5 4 15 1
6 2 16 24
7 2 17 15
8 4 18 3142
9 1 19 5124
10 2
YacTts 2

Kpurepuu oueHuBanus 3a1aHuii ¢ pa3BEPHYTHIM OTBETOM
20. Hanumute 3 ypaBHEHUs peaklMii, COOTBETCTBYIOIINE CXEME ITPEBPALLICHHI:
Ba—> BaO —> Ba(OH).—> Ba(NO.).

OHpeI[eJ'II/ITe OKHCIINTCIIb U BOCCTAHOBUTCIIb B nepBoﬁ pCaKknunm.

dnemeHTbl OTBETa (AOHVCKBIOTCH UHbIE ¢0pMyl’IMPOBKM 0TBETa, He UCKaXKakuiue ero CMbIC.ﬂa)

HanwucaHbl ypaBHEHUA peaKkLuii, COOTBETCTBYIOLLME CXEME MPEeBPaLLEHMI:

1) 2Ba + O. = 2Ba0
2) BaO + H.O = Ba(OH).
3) Ba(OH). + 2HNO, = Ba(NO.). + 2H.0

OrnpenienieHbl OKUCTUTENb U BOCCTAHOBUTENH B IIEPBON PEAKIINN:
4) Ba - BocctaHoBUTEND, O. - OKUCIUTEID

Kputepum oueHnsaHums Bannbl
OTBeT NPaBW/IbHbIN U NOJIHLIN, BKAKOYAET BCE HAa3BAHHbIE 3/IEMEHTbI 4
MpaBWAbHO 3anMcaHbl 3 ypaBHEHMA peakuumi 3

MpaBUAbHO 3aMMcaHbl 2 YPaBHEHUSA pPeaKLmi 2




MpasunbHO 3anmMcaHo 1 ypaBHeHMe peaKkummn 1

Bce anemeHTbl OTBETA 3aNMCaHbl HEBEPHO 0

MakcumaribHbil 6ann 4

21. Kakoit 006EM BoJiopo/ia (H.y.) BBLACTUTCS MpU B3auMoaerictBuu Marausi ¢ 73 v 10% -
HOT'O pacTBOpa COJSHON KUCIOTHI?

DJIeMeHTBbI 0TBeTa (JIONYCKAKTCS UHbIE (DOPMYJIMPOBKH 0TBETA, HE HCKAKAIONIUE €r0
CMbICJ1a)

1) CocTapI€HO YPaBHECHHE PEeaKIHH:

Mg ~ 2HCI = MgCI: ~ Ha?

2) PaccYHTAHEI Macca H KOIHIEeCTBO BelIecTBa COTAHOH KHCIOTEL.
CoIepIRalllelicad B pacIBOpe:

m(HCI) = w(p-p) - m(p-p)/100% = 73r - 10% / 100% = 7.3r
Y(HCI) = m(HCI)/M(HCI) = 7.3r /36.5r/y07156 = 0.2 MOIB

3) Onpeneasem o0réM BOIOpOIA:

Y(HCI)= 1/2 Y(H:) = 0.1M07B

V(H:)= Y(Hy) Vm = 0.1y0356 : 22.4 7/M0ap = 2.24 1

Kputepuu oueHunsanua Bannbi
OTBeT NPaBU/IbHbIN K MO/HbIN, BKAOYAET BCE Ha3BaHHbIE 31EMEHTbI 3
MpaBUAbHO 3aNMcaHbl ABa NePBbIX 3/1eMeHTa U3 Ha3BaHHbIX Bbllle 2
MpaBUNbHO 3aNMCaH OJMH U3 Ha3BaHHbIX Bbllle 31eMeHTOoB (1-i nau 2-i) 1
Bce anemeHTbl OTBETa 3anNMUCaHbl HEBEPHO 0
MakcumaneHsiii 6an 3

ITpu pazpaborke KNMOB ucnons3oBana JquTeparypa:

1. ToroBumcs k TMA. Xumus. 8 xinace. ToroBoe TectupoBanue B popmare sk3amMeHa./ aBT.
Cocr. I.1O. lo6potun. — AApocnaBnb: Axanemus pazputus, 2010. — 64 c.: wi. — (Ok3aMeH B
HoBo# popme) ISBN 978-5-7797-1398-6




«HToroBas KOHTPOJIbHAA pa60Ta JJI 9 xJracca 1o XuMHuN»

HTorosasi KOHTpoOJIbLHAA padoTa

Bapmuanr 1
1. B psany snementoB O = S = Se— Te yMeHbmaTCs
1) paguychl aToMOB 3) HEMETAIIIMYECKHUE CBOICTBA
2) MeTaJITHYecKre CBOMCTBA 4) YHCII0 AIIEKTPOHOB HA BHEIITHEM CJIOE
2. Oxcuny S(VI) cooTBETCTBYET KHUCIOTA
1) H2SO4 2) HaS 3) H2SOs5 4) KoSOq
3. Cpenu metamnos Au, Hg, W, Na, Cu, Zn cambIM TyTOIJIaBKUM SIBJISICTCS
1) meanw 2) Hatpwmii 3) 3051010 4) BoJb(hpam
4. BemecTBa ¢ MOJIEKYJISIPHON KPUCTANINYECKOH PEILIETKON
1) HaTpuii u kuciaopoa 3)Boja U KUCIOPO
2) Bogopon u xyiopus Kanus 4) rpaduT U yriaeKucibli ras

S. st B3aumoeiicTBus 1 MOJIb aJIFOMMHUS C COJISTHON KUCTIOTOM 1noTpedyercs MOJIb
KHMCJIOTBI

1)12)23)34)4

6. ®opmyITa BHICIIETO OKCHIA 3JIEMEHTa, UMEIOIIETO CTPOCHHE 3JIEKTPOHHOM 00010UKH 2 58
Y

1) P03 2) SO3 3) C1,07 4) AlO3

7. Paag Zn(OH)2 , H2CO3, NaOH cooTBeTCTBEHHO MPEACTABIISET TUAPOKCHIbI

1) oCHOBHBI, KUCTOTHBIN, aM(pOTEPHBIN

2) OCHOBHBIH, aM(pOTEPHBIN, KUCITOTHBIN

3) amdoTepHbIi, KHCIOTHBIN, OCHOBHBIM

4) KUCIIOTHBIN, OCHOBHBIHN, aM()OTEPHBIIA

8. Peakmus Bogopona ¢ okcuaoM meau (I1) oTHocuTes Kk peakiusim

1) coequnenust 2) oomena 3) 3amenieHus 4) paznoKeHus

9. Haubonee sHEpruvHO pearupyer ¢ BOAOH

1) xanuii 2) nutnii 3) Hatpuii 4) pyouauii

10. CymMma k03 GUIIMEHTOB B COKPAILIEHHOM HOHHOM ypaBHEHUU

Cu(OH), + HC1 paBHa

1)42)53)64)8

11.Kakoii aToM UMEET TaKoe K& CTPOSHHE BHELTHEro CJI0s Kak 1 noH Na* ?

B omeeme yxasicume pycckoe Hazeanue snemMeHma, 6 UMEeHUMEeNbHOM naoexice.
12. U ¢ constHOM KUCTOTOM U C TUAPOKCUAOM HATpusi OyAyT B3aUMO/ICHCTBOBATh
1) KOH 2) H3PO4 3) Be(OH)2 4) SO3 5) ZnO 6) Al,Os

Omeem 3anuwiume 6 8ude NoOCie008amMeNIbHOCIU YUQp.



13. /lonoanume npeonoscenue. IpoaykraMu B3aNMOJICHCTBYS KAIHS C BOJOU SIBISIFOTCS
TUIPOKCHJL KaJIusl U

14. BoccTaHOBUTEIBHBIMHA CBOMCTBAMHA 00J1aA0T

1) Na?2) Fe **3) Cu?4) F’ 5) Ba™

Omeem 3anuuwiume 6 ude NOC1e008aAmMeNbHOCIU YUQDP.

15. OkucnuTenbHO-BOCCTAHOBUTEIIBHBIMU PEAKIIUSIMU SIBIISTIOTCS
1) 2AI(OH); = AO3 + 3H20

2) Fe>O3 + 3C — 2Fe + 3CO

3) 2Na + H> — 2NaH

4) LiOH + HCI — LiCl + H,O

5) Zn + FeSO4 = Fe + ZnSO4

Omeem 3anuwume 8 8ude Noc1e008amenrbHOCmu Yugp.

16. O6BéM Bogopoia (1.y.), 00pa30BaBIIUICS TP B3aUMOJICHCTBUU 26 2 IIMHKA C PACTBOPOM
CepHOM KUCIIOTHI, COCTABIISET 1. B bnank omeema 3anuwume yucio ¢ mouHocmso 00
COMBIX.

Hrorosasi KoHTpoOJILHasI padoTa

Bapuanr 2
1. B psany snementoB Si = P = S— Cl yBenuuuBarTcs
1) paauycsl aToMOB 3) HEMETAJUINYECKHE CBOMCTBA
2) MeTanuyeckue CBONCTBA 4) YHCIIO SHEPTeTUIECKUX YPOBHEN
2. Oxcuay N(IIT) cooTBeTCTBYET KHCIIOTA
1) HNO:> 2) HNOs 3) NH3 4) NaNO»
3. Cpenu metamioB Au, Hg, W, Na, Cu, Zn o4eHb MATKUN, PEKETCS HOKOM
1) mens 2) Hatpuii 3) 3051070 4) Boabhpam
4. BeniecTBa ¢ METaNIMYECKON KPUCTAJUIMYECKON PEIIETKOM
1) xpemuuii u Temutyp 3) TaNIIH U XJI0p
2) muTuii 1 a30T 4) KaIbIUi U 30JI0TO

S. Ilpu B3aumoseiicTBUM 3 MOJIb IIMHKA C CEPHOI KHCIO0TON 00pazyeTcs MOJb
BOZOpOJA

1)12)23)34)4

6. ®opMmyJia BBICIIIETO OKCHJIA DIIEMEHTA, HMEIOIIEr0 CTPOEHHE DIIEKTPOHHOM 000I0uKH 2 £8
£ 5¢

1) P2O3 2) SO3 3) P2Os 4) AlLO3



7. Psg Be(OH)2, Ba(OH)2, H3PO4 cOOTBETCTBEHHO MPEACTABIISIET TUAPOKCHUIBI
1) ocHOBHBII, aM(OTEPHBIN, KHCIOTHBIN
2) KUCJIOTHBIN, OCHOBHBIHN, aM()OTEPHBIH
3) aM(oTepHBIH, KUCIOTHBINA, OCHOBHBIN
4) amdoTepHbIi, OCHOBHBIN, KUCTIOTHBIN

8. HeoOpaTumas xumudeckas peakius IpoU30iIeT Npy CIIMBAHUN PACTBOPOB BEIIECTB,
(bopMyJIbl KOTOPBIX:

1.KOH u NaCl 3.CuCl> 1 KOH

2.MgClz u HNO3 4.Al2(SO4)3 1 Cu(NO3)2

9. C pa3barieHHol cepHoii kucnoroit HE B3anMopeiicTByeT

1) pryTs 2) amomunuii 3) nuHK 4) Kene3o

10. Cymma ko3 PHUIMEHTOB B COKpAIIEHHOM HOHHOM YPaBHEHUHU
Fe(OH); + HNOs; — pasHa

1)42)53)64)8

11. Kakoii aToM MMeeT Takoe 5Ke CTPOEHHE BHENIHEro clos Kak 1 uoH Ca®* ?
B oTBeTe ykaxuTe pycckoe Ha3BaHUE 2JIEMEHTA, B UMEHUTEIILHOM IaJIEXKe.
12. U ¢ cepHOIi KUCTOTOM U € TUAPOKCHUIOM Kanusi OyAyT B3aUMO/I€iCTBOBATh
1) NaOH 2)Al(OH);3 3) HNO3 4) FeClz 5) BeO 6) Zn(OH):

OTBer 3anmuImmMTe B BUAE NOCIEI0BATEIBHOCTH U PP.

13. Jlonomaute nipeayioxenue. [IpogykramMu B3auMoI€HCTBUS HATPUSI C BOJOU SIBIISFOTCS
BOJOPOA U HaTpusl.

14. BoccTaHOBUTENBHBIME CBOMCTBAMU 001a1aI0T

1) Na*2)Cu®3) Al%4) Ca® 5) Fe**

OTBeT 3anuIIKATe B BUJIC TIOCIIEI0BATEIIBHOCTH H)P.

15. OxucnuTenbHO-BOCCTAHOBUTEIBHBIMU PEAKIIUSIMU SIBIISIFOTCS
1)4Li+ Oz — 2Li2O

2) 2Fe(OH); — Fe203 + 3H20

3) Mg + CuCl2 = MgCl: + Cu

4)7ZnO+C = Zn+ CO

5) Ca(OH)2 + 2HNO;3; = Ca(NO3)2 + 2H,0O

OTBeT 3anuIINATe B BUJIC TIOCIIETOBATEIIBHOCTH TH)P.

16. O6BEM kucmopoaa (H.y.), HEOOXOAUMBIHN ATt OKUCTIEeHUs 25,6 2 MeH, COCTaBISET
7. B bnanx omeema 3anuwiume yucio ¢ mouHOCmMvio 00 COMbIX.



Kpurtepun onenuBanus

MakcumanbHOE YnciIo 0amuioB 3a TecT- 22, U3 HuX 3a 3afanus 4actu 1 — 10 (mo 1 6amry 3a
3aanme), yactu 2 -12 (1o 2 Oasura 3a 3aganue). 3aganue 16 oneHuBaercs -3 Oaja.

IlepeBoa 0a/1JI0B B OTMETKH:

OTMeTKH

«3» «» «5»

bassl

7-10 11-20 21-23




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 416534327891003442290759540767602278017667815822
Brnageney BATkMHa TaTeAHa OneroeHa

OeicTevTened C 24.08.2023 no 23.08.2024



http://www.tcpdf.org

		2024-01-29T07:51:00+0500




