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IHOACHUTEJBHAA 3AIINCKA

AnanTtupoBaHHas pabouyasl MporpamMma Mo XMMHHM COCTaBJIEHa Ha OCHOBE TpeOOBaHMil K
pe3yabTaTaM OCBOEHUS MPOrpaMMbl OCHOBHOTO 00111ero oopa3oBanus, rnpeactasieHHbIX B PI'OC
000, a Taxxe OpUEHTHPOBAHA Ha IIEJIEBbIE MPUOPUTETHI TYXOBHO-HPABCTBEHHOTO Pa3BUTHUS,
BOCIIUTAHMUSI M COIMaiM3aluu oOyuarommxcs, chopmynupoBaHHble B Pabouell mporpamme
Bocniutanus. Pabodas mporpamma mo ydeOHoMy mnpeametry "Xumus' (0a30BBI YpOBEHB)
cocrasieHa Ha ocHOBe DPII «Xumus» (ID 1577761)
Coneprkanne yueOHOTO TIpeAMeTa «XUMHUs», TipesicTaBiienHoe B denepanbHOil aganTHPOBaHHON
paboueit mporpamme, coorBerctByer @OI'OC OO0, ®denepanbHONH aganTUPOBAHHOMN
00pazoBaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIIero o0pazoBaHust i1l 00YyJArOIIMXCS C 3aICPKKOM
MICUXHUUYECKOTO Pa3BUTHUS

Peanuzarus manHON mporpaMMbl B Tiporiecce o0ydeHust o3BOUT oOydaromumes ¢ 311TP
YCBOUTH KJIFOUEBbIE XUMUYECKHE KOMIIETEHIIMH U TTOHATh POJIb U 3HAUEHUE XUMUU CPEIU IPYrUX
HayK O IPHUpPOJIE.

W3yuenne XuUMHUHM CIOCOOCTBYeT (OPMHUPOBAHUIO y OOYYAIOUIUXCS HAYYHOTO
MHUPOBO33PEHHUS, OCBOEHUIO OOLICHAYYHBIX METOA0B (HaOII0JeHHE, U3MEpPEHHUE, IKCIIEPUMEHT,
MOJIEJIMPOBAaHUE), OCBOCHUIO MPAKTUYECKOTO0 MPUMEHEHMsI HAyYHBIX 3HAHWW, OCHOBAHHOIO Ha
MEXIPEIMETHBIX CB3sIX ¢ mpeameramu «Okpyxkamomuid Mup», «@Pusuka», «buoIoTHs»,
«[eorpadus», «Marematuka» U GOPMHPYET KOMIIETCHIIUH, HEOOXOAMMBIE JJISI MPOJODKEHUS
00pa3zoBaHus B 00JIaCTH €CTECTBEHHBIX HAYK.

W3yuenne XMMHM COCOOCTBYET pa3BUTHIO Y oOyuatomuxcs ¢ 3I1P mpocTpaHcTBeHHOTO
BOOOpakeHUs, (PYHKIMOHAIBHOM TI'PaMOTHOCTH, YMEHHS BOCIPUHUMATh M KPUTUYECKU
aHaATM3UPOBaTh WH(POPMALIMIO, IPEACTABICHHYIO B pa3IMYHbIX (popMax. 3HAUMMOCTh MpeaMeTa
JUTSL Pa3BUTHS )KU3HEHHOM KoMIteTeHnu oOydaronuxcs ¢ 3I1P 3akmtouaeTcsi B yCBOGHUH OCHOBBI
XUMHUYECKHX 3HAHUH, HEOOXOMUMBIX JJsI TOBCEAHEBHOM JKM3HM; HABBIKOB 3J0POBOTO H
0e30macHOTO JUIsl 4YelOBEKa M OKpYKalolmehd ero cpeasl oOpasza Ku3HH;, (OPMHPOBAHUU
JKOJIOTUYECKOU KYJIbTYpPHI.

ITporpamma oTpaxaer conaepkaHHe OOY4EeHHUs NMpeaMeTy «XHMHUS» C y4eTOM OCOOBIX
oOpa3zoBaTenbHBIX NOTpeOHOCcTel oOywaromuxcs ¢ 3[IP. OBnageHue ydeOHBIM INpeIMETOM
«XHUMHS» TPEACTABISIET OMPENEICHHYI0 TPYAHOCTh i oOydarommxcs ¢ 3[1P. OTo cBsazano ¢
0COOEHHOCTSIMH MBICIIUTEIIEHOW JIEITETbHOCTH, MEPUOANYECKUMU KOJIEOaHUSAMU BHUMAaHHMS,
MalbIM 00BEMOM TMaMSTH, HEJOCTaTOYHOCTHIO OOWIIero 3amaca 3HaHWM, MOHUKEHHBIM
MO3HABATEJIbHBIM UHTEPECOM U HU3KMM YPOBHEM PEUEBOTO Pa3BUTHSL.

Jlnig nipeojofieHus: TPYAHOCTEH B M3yYeHUH Yy4eOHOro mpeaMera «XUMus» HeoOXoauma
ajanTanus ooObeMa U XxapakTepa yueOHOTo MaTepHaia K Mo3HaBaTeIbHBIM BO3MOKHOCTSIM JaHHOM
KaTeropuu OO0ydYaromuxcsi, y4eT HUX OCOOEHHOCTEW pa3BUTHUSA: HCIOJIb30BAaHUE AaTOPUTMOB,
BHYTPUIIPEIMETHBIX U MEXIPEIMETHBIX CBSA3€H, IOCTENEHHOE YCI0XKHEHHE H3y4aeMOro
MaTepuaia.

[Tpu u3yyeHUn XUMUHN HEOOXOAUMO OCYIIECTBISATH B3aMMOACHCTBUE HA MOJIUCEHCOPHOU
OCHOBE.

Teopernuecknii MaTepual pPEKOMEHIYETCS H3y4daTb B IIPOLECCE IPAKTUYECKOMN
NesTeNIbHOCTH. BO3MOXXKHO BbIJE/IeHHE OTAENbHBIX YPOKOB Ha pelIeHHE 3ajad B CBSI3U CO
CJIOKHOCTBIO aHaNM3a TekcTa ooydarommumucs ¢ 3I1P. Oprannueckoe eqMHCTBO MPAKTUUYECKOM 1
MBICTTUTENILHON JIeATEIbHOCTH OOYyYaloIMXCSd Ha YpPOKaX XMMHH CIOCOOCTBYET MPOYHOMY U
OCO3HAHHOMY YCBOGHHUIO Oa3MCHBIX XMMHUYECKUX 3HaHMHA M ymeHH. Oco0oe BHHUMaHUE TpU
U3YYCHUU XUMHUHU YIEISeTCsl U3YYEHUIO «CKBO3HBIX» IOHATUH W (POPMHpPOBAHUIO HaBbIKa
CTPYKTYpUPOBAaHUSI MaTepHaa.

enu u 3anaun u3ydeHus: yueOHOTo npeamera « XuMus»

OOmrue 1enu u3yveHus: ydeOHoro mpeaMera «XHMHUs» TPEACTaBicHbl B DenepaabHOM
paboueli mporpaMMe OCHOBHOTO 0011ero oopa3oBanus. OHU aKTyaTU3UPOBAHBI C YIETOM HOBBIX
IPUOPUTETOB B CHUCTEME OCHOBHOTO OOIIEro oOpa3oBaHUs, HANpPaBICHHOCTH OOydeHHUs Ha
pa3BUTHE M CaMOpa3BUTHE JIMYHOCTH, (hopMHpoBaHHE €€ HHTEIJIEKTa U OOIIeH KyJIbTYpHI.
OOyueHue yMEHUIO YYUTHCS U MPOJOIDKATh CBOE 00pa3oBaHHE CAMOCTOSTENILHO B HACTOSAIIEE
BpeMsl SIBIISIETCSA OJHOM U3 BaXKHEUIINX PYHKIMNA y4EOHBIX MPEAMETOB, B TOM YHUCIE U «XUMHH».



Jnst o6yuatonuxcs ¢ 3I1P, Tak ske, Kak U 17151 HOPMATUBHO Pa3BUBAIOIINXCS CBEPCTHUKOB,
OCBaMBAIOUIMX OCHOBHYIO  00pa3oBaTelIbHYIO MpOrpaMMmy, [JOMUHUpYIOIIEEe 3HAYeHHE
nproOpeTaroT TakKue e, Kak:

(GbopMHpOBaHUE HHTEUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K COTPYIHUYECTBY,
CaMOCTOSITEILHOMY NPHHITHIO PEIICHHM, CIOCOOHOM afanTupoBaThesi K OBICTPO MEHSIOUIMMCS
YCIIOBUSIM KHU3HH;

HaNpaBIEHHOCTh OOy4YeHHMs Ha CHCTEeMaTHYECKOe MPHOOLIEHHE YydYalluxcs K
CaMOCTOSITENIBHOM TIO3HABaTENbHON JESATEIbHOCTH, HAyYHBIM U IPAKTUYECKUM METOAaM
NO3HaHUs, POPMUPYIOIIUM MOTHBALIUIO U PA3BUTHE CITIOCOOHOCTEH K XUMHUU;

obOecrieueHne YyCIOBUM, CHOCOOCTBYIONIUX TMPUOOPETCHUIO OOYYarONIUMHUCS OIbITa
pa3HooOpa3HON NeATENbHOCTH, MO3HAHUS M CaMOIIO3HAHMS, KJIIOUEBBIX HABBIKOB (KITIOYEBBIX
KOMIIETEHIH ), IMEIOLINX YHUBEPCAIbHOE 3HAYCHUE /ISl pa3IMUHBIX BUJOB JAEATEIbHOCTH;

¢dopmupoBaHue yMEHHMH OOBSCHATH U OLEHHUBATH SIBICHUS OKPYKAIOIIET0 MHUpa Ha
OCHOBaHMHM 3HAHUH U OIBITA, TOJIyYEHHBIX IPU U3yUYEHUN XUMUU;

¢dbopmMupoBaHue y 0Oy4YaIOUIMXCSI TYMaHUCTHYECKUX OTHOIICHUH, MOHUMAHUSl IEHHOCTH
XUMHWYECKUX 3HAHWH JUIsI BBIPAOOTKHM HKOJIOTMYECKH IIeJIeCO00pa3HOro MOBENCHHsI B OBITY U
TPYLOBOM NEATEIBHOCTH B LEJISIX COXPAHEHHUS CBOETO 340POBbs U OKPYXKArOLIEH NPUPOIHOMN
cpensl;

pa3BUTHE MOTHBALUHU K 00yYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITHTAHUIO
Ha OCHOBE YCBOEHMs OOIIEYEIOBEYECKHUX LEHHOCTEH, FOTOBHOCTH K OCO3HAHHOMY BBIOOPY
npod s 1 HaPaBICHHOCTH AalbHEHIIEero 00y4eHusl.

Kypc HampaBieH Ha pelleHue cleayroliux 3agad, 00eclNedMBAIOLINX pPealn3alnio
JUYHOCTHO-OPUEHTUPOBAHHOTO M JIEATENBHOCTHOTO MOAXOAOB K OOYYCHHMIO XUMHH
obyygarontuxcs ¢ 3[IP Ha ypoBHE OCHOBHOT'O 00IIIeTO 0Opa30BaHMUS:

(dbopmMHpoBaHKE IEPBOHAYABHBIX CHCTEMATU3UPOBAHHBIX MPEJICTABICHUH O BEIIECTBAX,
UX MpPEBPAIIECHUSAX M IPAKTHUECKOM INPUMEHEHUH; OBJAJCHUE IMOHATHUHHBIM anmnaparoM H
CHUMBOJIMYECKUM SI3bIKOM XMMHH;

OCO3HaHME OOBEKTHMBHOM 3HAYMMOCTH OCHOB XHMMUYECKOHM HayKHM Kak o00iacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, XUMUYECKUX MPEBPALLEHUN HEOPIaHUUYECKUX U OPraHMYECKHX
BEIIECTB KaK OCHOBBI MHOTHX SIBJICHUH )KMBOW W HEXKMBOU MPUPOJIBI; YIIIYOJIEHHE TTPEICTaBICHUNA
0 MaTepuajgbHOM EAMHCTBE MUDA;

OBJIA/ICHUE OCHOBAMHM XHMHYECKOW TI'PAMOTHOCTH: CIIOCOOHOCTBIO AaHAJIM3UPOBATh U
O0OBEKTUBHO OLICHUBAThH XKU3HEHHbIC CUTYAIHH, CBSA3aHHbIC C XMMHUEH, HaBbIKAMHU O€30IacHOTO
oOpalleHus C BEIeCTBAaMH, UCII0JIb3yEMbIMU B IOBCEHEBHOM KU3HHU; YMEHUEM aHAJIU3UPOBATh U
IUTAHUPOBAaTh HKOJIOTHYECKH Oe30macHOe TOBEACHUE B LENAX COXPAHEHUS 370pOBbI U
OKPYXKaIOIEe Cpelibl;

¢dbopMHupoBaHUE YMEHHMH YCTaHaBIMBAaTh CBSI3U MEXIY pEalbHO HAOI01aeMbIMU
XUMHUYECKUMH SIBIICHUSIMH U MPOLIECCAMH, IPOUCXOASAIIMMHI B MUKPOMHPE, OOBACHATh IPUYHHBI
MHOT000pa3us BEIIECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa M CTPOCHHMS, @ TAK)KE 3aBUCUMOCTh
IPUMEHEHHUS BEIIECTB OT UX CBOMCTB;

NpUOOpETeHUE OIbITa HWCIHOJb30BAHUS PA3IMYHBIX METOJOB HM3YYEHHUS BEIIECTB,
HaOIOZIEHNs 32 UX IPEBPALICHUSAMHU MIPU MPOBEACHNUN HECJIOKHBIX XUMUYECKHUX IKCIIEPUMEHTOB
C UCIIOJIb30BaHUEM JTaOOPaTOpHOTo 000PYI0BAaHUS U IPHOOPOB;

(dbopMHpOBaHUE NPEACTABICHUHN O 3HAYEHUN XMMUYECKOI HayKH 1 PEIIEHUU COBPEMEHHBIX
HKOJIOTUYECKHX TMpOoOJieM, B TOM YHCJIE B NPEIOTBPALICHUU TEXHOTEHHBIX M JKOJOTMUYECKUX
KaracTpod.

MecTo yuyeoHOTro npeaMera «XHMHUs» B y4eOHOM IJIaHe

B cootBerctBUM ¢ DenepanbHbIM TIOCYJapCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
OCHOBHOT'O 00IIIero oOpa3oBaHus yUeOHBIH MpeaMeT «XHUMHUsS» BXOJUT B MPEIMETHYIO 00JacTh
«EcTecTBeHHOHayUHBIE TPEAMETHI» U SIBISIETCS 00513aTEIbHBIM JIJIS1 U3YUEHUSI.

VY4eOHbBIM IJIaHOM Ha €€ U3y4eHHne oTBeAeHO 136 yueOHbIX 4acoB — 0 2 4 B HEJIENIO B 8 U
9 Kyaccax COOTBETCTBEHHO.

Copepxanrie yaeOHOTO TpeameTa «XuMusi», npeacraBieHHoe B DeaepanbHoil paboueii
nporpamme, cootBeTrcTByeT ®I'OC OOO, paszpaborano c¢ ydetom DenepalibHOW OCHOBHOU
0o0pa3oBaTeNbHONW MPOrpaMMbl OCHOBHOTO 00miero oOpa3oBaHusi MO y4eOHOMY MpEeaAMETY



«Xumus», CcooTBeTcTBYyeT @enepaiabHOM aJaNTUPOBAHHON OCHOBHOH 00pazoBaTeIbHOU
mporpaMmMe OCHOBHOTO OOIIero oOpa3oBaHMs OOYYAOIIMXCS C 3aJ€PXKKOW TCUXUYECKOTO
pa3BUTHSL.

COJAEPKAHUE YYEBHOI'O ITPEJIMETA «XUMMS»

8 KUIACC

IlepBoHaya/JbHbIe XMMHUYECKHE TOHITUSA

[Ipenmer xumun. Ponb XuMuUM B KH3HU 4YelOBEeKa. XHMHUSA B CHCTeME HayK. Tena u
BeliecTBa. du3znueckre CBOMCTBA BEIIECTB. ATperaTHoe COCTOsIHUE BenlecTB. [TonaTre o MeTogax
MOo3HaHMs B XUMHH. UUCThIe BemecTBa U cMecH. CTIocOOBI pa3iesIeHUs CMECeH.

ATOMBI U MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocTsie u cinoxHbIe BeulecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumunyeckas popmysa. BageHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocraBa BemecTtB. OTHocuTenbHass aToMHass Macca. OTHOCHTENbHAas MOJIEKYJsIpHas Macca.
MaccoBas 105151 XUMHYECKOTO 3JIEMEHTA B COCAMHEHUU.

KonuuecTBo Bemectsa. Mosnb. Mosnsipaast Macca. B3auMocBsI3b KOJIMUECTBA, MacChl M UM CIIa
CTPYKTYPHBIX €AMHMII BeuecTBa. Pacu€Tsl mo GopmynamM XUMUUYECKHX COCTUHEHUI.

DuU3NYEeCKUEe W XUMHUYECKUE SIBJICHUS. XUMHUYECKas peakuuss M €€ MpPU3HAKU. 3aKOH
COXPaHEHMSI MACChl BEIECTB. XUMHUYecKe ypaBHeHUs. Kinaccudukanus XUMUYecKuX peakiuit
(coenMHEHUS, PA3IOKECHHS, 3aMEIIIEHUS, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMMHYECKOM TMOCYyI0i, mpaBmiiaMu paboThl B jJaboparopuu U mpuéMamu
oOpateHus ¢ 1abOpaTopHBIM OOOpPYIOBAaHWEM, M3yYEHUE M OMHCAHHE (DU3MUECKUX CBOWCTB
00pa3110B HEOPraHUYECKUX BEIECTB, HAOMIOACHNE (PU3HUECKUX (TUIABJICHUE BOCKA, TASTHHUE JIbJA,
pacTupaHue caxapa B CTYIIKE, KAIIEHHE U KOHACHCALUS BOJAbI) U XUMUYECKUX (TOPEHUE CBEYH,
MIPOKATMBAHNE METHOM MPOBOJIOKH, B3aUMOICHCTBUE MeJIa C KUCIOTOW) SIBJICHUM, HAOIIOACHHUE U
ONMCaHUe MPU3HAKOB MPOTEKAHUSI XUMHUYECKUX Peakui (pazioKeHUe caxapa, B3auMOJICHCTBHE
CepHOW KHUCIOTHI ¢ XJOpHIOM Oapus, pasznokeHue runpokcuaa menu (II) mpu HarpeBanuw,
B3aUMOJICHCTBUE Kese3a ¢ pacTBopoM coiu Meau (II), m3ydenne cnocoOoB pasneneHus cMeceit:
C TIOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BbIMApUBAaHUE, JUCTHIUIALMS, Xpomarorpadus,
MPOBEJICHUE OYUCTKU TMOBAPEHHOU CONM, HAOIIOJCHWE W ONKCAHUE PE3yIbTaTOB MPOBEICHUS
OMbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHUE MOJEIECH MOJIEKY
(IIapOCTEPKHEBBIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHNYeCKUX BelleCTB

Bo3ayx — cmech razoB. CocraB Bo3nyxa. Kucimopon — 3ieMEHT M IpPOCTOE BEIIECTBO.
Haxoxnenne kucnopona B mpupoze, Gu3nueckue 1 XUMUIECKHE CBOMCTBA (PEaKIIuu TOPEHUs).
Oxcunpl. Ilpumenenue xucnopoga. CrmocoObl TONydeHHUs KUCIOpoJda B Jaboparopuu U
IpoMBINUIeHHOCTH. KpyroBopoT kucinopoaa B mpupone. O30H — aluIoTpoIiHas MOAMQPUKAIUS
KHCIJIOPOJa.

TernnoBoil 3¢ ¢dexkT XUMHUECKOW peakuuu, TEPMOXMMHUYECKHE YpaBHEHHUS, 3K30- U
SHAOTEPMUYECKHE peakiuu. TOIMIMBO: yroib M METaH. 3arpsi3HEHHE BO3/AyXa, YCUJIEHUE
napHUKOBOTO d(dekTa, pa3pyiieHue 030HOBOTO CIIOSI.

Bopopona — anemeHT u npocrtoe BeniecTBo. HaxoxaeHue Boiopoaa B mpupoe, pusndeckue
U XUMUYECKHE CBOMCTBA, IPUMEHEHHUE, CIIOCOObI moy4yeHus. KucinoTe! u conu.

MomnsipHblii 00bEM ra3oB. PacuéTsl Mo XUMHUYECKUM YPaBHEHUSIM.

®dusnyeckue cBoMcTBa BOAbL. Boma kak pactBoputenb. PactBopbl. HackimeHHeie u
HEHACBIIICHHBIE PAcTBOpPHI. PacTBOpUMOCTh BelIeCTB B BOJe. MaccoBasi A0 BELIECTBAa B
pacTBope. XuMnueckue cBoictBa Boabl. OcHOBaHUsA. Poib pacTBOpoOB B IpHUpOJE M B JKU3HU
yenoBeka. KpyroBopoT Boasl B Ipupoje. 3arps3HEHHE NpUPOAHBIX BoA. OXpaHa M OYMCTKA
HNPUPOJIHBIX BOJ.



Knaccudukanust nHeopranmueckux coenuHeHnid. Oxcuabl. Kiaccudukanus OKCHIOB:
coneoOpa3yromre (OCHOBHBIE, KHCIIOTHBIE, aM(OTEpHEIE) U HecolieoOpa3yromue. HomeHnkmarypa
OKcHA0B. DU3HUECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [loiryuenue okCuaos.

OcnoBanus. Kiaccudukanuss ocHoBaHMiA: MIENOYM W HEPACTBOPUMBIC OCHOBAHUS.
Homenknarypa ocHoBaHuil. PU3MYECKHE M XMMHUYECKHE CBOMCTBA OCHOBaHWH. [lomydenue
OCHOBaHMI.

Kucnotel. Knaccudukarus kucnor. Homenknatypa kucinor. Ouznyeckue U XUMUYECKHE
cBoiicTBa kucioT. Psg aktuBHoctr metaiuioB H. H. bekerosa. Ilonydenue kucior.

Conu. Homenkiarypa coneil. @uznyeckre U XMMUYECKUE cBoWcTBa cosel. [lomydenue
colleit.

['eneTnyeckas cBsI3b MEXKy KilacCaMd HEOPTraHUYECKUX COCTUHEHHI.

Xumuueckuil Ixcnepumenm:

KaueCTBEHHOE OMNpEICIICHUE COEPKaHMs KUCIOpoaa B BO3MyXe, MOTydeHHue, coOnpaHue,
pacro3HaBaHUE M W3YYEHHE CBOMCTB KHCIOpOJa, HAOIIOJIEHUE B3aMMOJICHCTBHS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOZHMKHOBEHHUS M IMPEKpaIIECHUsi TOpeHUs (Moxkapa), 03HAKOMIJICHUE C
oOpasiaMu OKCHJIOB M OIMCAHWE WX CBOMCTB, IOJy4YeHHE, COOMpaHHE, paclo3HaBaHUE H
M3y4EeHHE CBOMCTB BOAOpoJa (TopeHue), B3aumojneircTtBue Bomopoaa ¢ okcuaoM Menu (II)
(BO3MOYHO MCIOJIb30BaHUE BUACOMATEPUAIIOB), HAOIIOJeHIE 00pA3IIOB BEIIECTB KOJTHMUECTBOM 1
MOJIb, HCCIEIOBAaHUE OCOOECHHOCTEH pACTBOPEHHUS BEIIECTB C PA3IHYHON PACTBOPHUMOCTEIO,
MIPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHON MAcCOBOM J10J€d pacTBOPEHHOTO BEIECTBA,
B3aMMOJICMCTBAE BOJbl C METaUIaMU (HATPUEM M KalblKeM) (BO3MOKHO HCIOJIb30BaHHUE
BUJICOMATEPHAJIOB), MCCIIEJOBAaHUE OOPa3I[0OB HEOPTAaHMYECKUX BEIIECTB PA3TUYHBIX KIIACCOB,
HAOI0/ICHNE M3MEHEHHSI OKPACKM WHIMKATOPOB B PACTBOPAX KHUCIOT U INEIOYEH, U3ydeHHE
B3auMoieicTBUs okcuaa meau (I1) ¢ pactBopoM cepHOM KHCIOTHI, KUCIOT C METaJNIAMH, PEAKIIHI
HEUTpaAIU3allUH, TTOJTYYEHHE HEPACTBOPUMBIX OCHOBAHMH, BRITECHEHHE OJHOTO METajulia Ipyrum
U3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAbHBIX 3aJau 1o TeMe «BaxHeime Kiacchl
HEOPraHUYECKUX COCIUHECHUI».

Iepuonuveckuii 3axkoH u Ilepuoamyeckasi cucrema xummu4yeckux iementos /[, U.
MenaeneeBa. CtpoeHne aToM0OB. XUMHYECKasl CBA3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[TepBbie MOMBITKH KIACCU(PUKALUN XUMUUYECKUX dJIEMEHTOB. [IoHATHE 0 TpymHIax CXOIHBIX
AJIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMENbHBIE METAJUIbI, TaJIOT€Hbl, HHEPTHBIE Ta3bl). DIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEpHbIE OKCUIBI U THAPOKCHIBI.

[lepuoanueckuii 3akoH. llepmogmyeckas cucrema XuUMHUYecKHX »diemeHtoB [[. .
MenneneeBa. Koporkonepuognas u JuMHHONEpHOAHas ¢opmbl llepnoandeckoil cUCTEMBI
xumuueckux siemeHToB J[. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3HUECKHA CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOJIA U TPYIIIIBI AJIEMEHTA.

Ctpoenne atomoB. CocTaB aTOMHBIX sifiep. M3oTonbl. DnekTpoHbl. CTpOEHHE 3EKTPOHHBIX
o0omouek aromoB mepBeIX 20 XuMudeckux 3meMeHTOB llepmoamueckoit cucremsr J[. U.
MenaeneeBa. XapakTepUCTUKA XMMUYECKOTO 3JIEMEHTA IO €ro MoJiokeHuto B Ilepuoanueckoit
cucteme /1. 1. Menpaeneena.

3aKOHOMEPHOCTH U3MEHEHHS PaJuyca aTOMOB XMMUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO TPYIINaM U MEPUOAaM.

3nauenue [lepuogumueckoro 3akoHa u Ilepuoauyeckoil cCUCTEMbI XUMUUYECKHUX 3JIEMEHTOB
JUIs1 pa3BUTHS HAyKW U npakTuku. 1. 1. MenaeneeB — yu€HbIN U TpakIaHUH.

Xumuyeckas CBSI3b. KoBanentHas (monsipHast " HETOJISIpHAst ) CBSI3b.
DIEKTPOOTPULIATETHOCTh XUMUYECKUX 3JIEMEHTOB. MlOHHAs! CBA3b.

Crenenb  okucieHusi. OKUCIUTEIbHO--BOCCTAHOBUTENbHBIE  peakiuu. [Ipouecchbl
OKHCJICHMS M BoccTaHOBIeHUA. OKHUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuil Ixcnepumenm:



U3y4eHHEe O0pa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJEHCTBUE THUAPOKCUIA
[MHKAa C pacTBOpamMu KHUCIOT M IEI0Yel, MPOBEACHUE OIBITOB, WILTIOCTPUPYIOIIHUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTEINBHBIX PEAKIINI (TOpEeHHE, PEaKLIUK PA3JIOKEHUS, COSTUHEHHUS ).

Meostcnpeomemmnuwie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3EH NPHU M3YYEHHHM XMMHH B 8 KJIACCE OCYILECTBIIAETCS
4yepes3 UCTIOIb30BaHUE KaK OOIIUX €CTeCTBEHHO--HAYYHBIX IMOHSATHH, TaK U MOHSATHH, SIBISIOLIIXCS
CHUCTEMHBIMU JJISI OTAEJbHBIX IPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKIIA.

OO611re ecTeCTBEHHO--HAYYHbIE TOHATHS: HAyYHBINH (aKT, TUIIOTe3a, TEOPHs, 3aKOH, aHAIIN3,
CUHTE3, KlacCU(pUKalus, MNEePUOIUYHOCTb, HAOIIOACHHE, OSKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEPEHHE, MOJIEIb, SIBJICHUE.

®dusnka: Marepus, aroMm, D>JEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHUJ, HU30TOIMbI,
PaAMOAaKTUBHOCTh, MOJIEKYNA, 3JEKTPUUECKUN 3apsisl, BELIECTBO, TeNo, O0BEM, arperatHoe
COCTOSTHUE BEILECTBA, ra3, (PU3WYECKUE BETUYHMHBI, €IUHUIIBI U3MEPEHUs, KOCMOC, IIAHETHI,
3Bé31161, ComHILE.

buonorus: ¢porocuntes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpAIbl, TOPHBIE TIOPOJBI, IOJE3HbBIE
HCKOIIaeMbl€, TOIUINBO, BOJHBIE PECYPCHI.

9 KJIACC

BemrecTBo M XMMH4YeCKasl peaKkIus

Ilepuonnueckuii 3akoH. llepmogmyeckas cucrema XuMUYecKux »diemeHtoB [[. .
MenneneeBa. CrtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB XUMHUYECKUX
AJIEMEHTOB TEPBBIX TPEX MEPUOAOB, Kajus, KaJIbLHUS W HUX COCAUHEHUNW B COOTBETCTBUU C
MOJIOKEHUEM 3JIeMeHTOB B [lepronueckoil cucteMe u CTpPOEHUEM UX aTOMOB.

CrpoeHue BemecTBa: BUABI XUMHUYECKOH CBA3U. THUNBI KPUCTAIMYECKHUX PELIETOK,
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THIA KPUCTAIUINYECKON PEIIETKU U BUJA XUMHYECKOU CBSI3H.

Knaccudpukanuss ©1 HOMEHKJIATypa HEOPTaHWMYECKHX BEHIECTB. XHUMHUYECKHUE CBOMCTBA
BEILECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCaM HEOPraHMYECKUX COCIMHEHHM, TeHeTH4ecKas
CBSA3b HEOPraHNYECKHUX BELIECTB.

Knaccudukanus XuMU4YeCKUX peaklui Mo pa3InYHbIM MPHU3HAKaM (IO YHUCIY U COCTaBy
YYaCTBYIOIIMX B PEAKIINH BEIIECTB, IO TEIUIOBOMY (D (PEKTy, 10 M3MEHEHUIO CTEIIEHEH OKUCIICHUS
XUMHUYECKHX DJJIEMEHTOB, IO OOpPaTMMOCTH, 10 VYYacTHIO KaTamu3aropa). OJK30- H
SHAOTEPMUYECKHUE PEAKIINHU, TEPMOXUMUUYECKUE YPABHEHUSI.

[TonsiTie 0 CKOpOCTH XMMHUYECKOW peakiuu. [ToHsTHE 00 OOpaTHMMBIX W HEOOPATHMBIX
XUMUYECKUX peakiusax. [[oHsATHE O TOMOIeHHBIX M TeTepOreHHbIX peakuusx. [lonsatue o
katanuse. [IonsTue o xumMuueckoMm paBHOBeCcHH. DAKTOPBI, BIHSIOMIKE HA CKOPOCTh XUMUYECKOU
pPEeaKIHU U MOJI0KEHHE XUMUUYECKOT0 PaBHOBECHS.

OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JEKTPOHHBIM OallaHC OKHUCIUTENbHO-
BOCCTAHOBUTEIbHON peakunu. COCTaBIE€HHE YPAaBHEHHMM OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaKIuii C UCIOb30BAHUEM METO/1a JIEKTPOHHOTO OaaHca.

Teopust PAEKTPOIUTUUECKON JUCCOLMAIMU. DIEKTPOJIUTHI U HEIJIEKTPOJIUThl. KaTuoHsl,
aHUOHBI. MexaHu3M JUCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUAAMHU XUMHUUYECKON CBA3U. CTENeHb
nmuccouranuu. CUibHbIE U cT1a0ble 3JIEKTPOIUTHI.

Peakmun moHHOTO OOMEHA. Y CIOBHS MPOTEKAHUS PEAKIMI MOHHOTO OOMEHA, TMOJHBIC H
COKpallEHHBbIE MOHHBIE ypaBHEHUs peakiui. CBONCTBAa KHUCJIOT, OCHOBAaHUN U COJIEH B CBETE
MpEJCTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peaklMu Ha HOHBL.
[ToHsiTHE O TUAPOIN3E COTEH.

Xumuueckuii Ixcnepumenm:

03HAKOMIJIEHHE C MOJCNISAMH KPUCTAUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB —
METaUIOB W HeMEeTauioB (rpadura W anaMmasa), CIOXKHBIX BEIIECTB (XJOpUIa HATPHS),
UCCJIEIOBAHNE 3aBUCUMOCTH CKOPOCTM XHMHMYECKOW pPEAKUHUH OT BO3JEHUCTBHUS Ppa3INYHBIX



(bakTOpoB, UCCIETOBAaHHE SJEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpollecca AUCCOLUALUN
KHCJIOT, IEJI0Y€eH U cosell (BO3MOKHO UCIIOJIb30BAaHUE BUJEO MATEPUAIIOB), IPOBEIECHUE OIBITOB,
WITIOCTPUPYIOIIUX MPU3HAKH MPOTEKaHWs pEeaKUWid HOHHOro oOMeHa (oOpa3oBaHHE OCajKa,
BbIJIEJICHHE Ta3a, 00pa3oBaHHE BOJbI), OMBITOB, WUIIOCTPUPYIOUIMX MPUMEPbl OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX pPEAKIUl (TOPEHUE, PeaklUny pa3sIoKEHUs, COCAVNHEHMS), PACIIO3HABAHUE
HEOPraHMYECKHUX BELIECTB C IIOMOIIbI0 KAaueCTBEHHBIX pEaKUMi Ha HWOHBI, pEIICHUE
AKCIEPUMEHTAJIbHBIX 3a/1a4.

Hemerasibl M X COeIUHEHUS

OO0mass xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTepHBIE
crerieHu okucieHus. CTpoeHune u (pu3nyeckre CBOMCTBAa MPOCTHIX BEIIECTB — TaJOTE€HOB.
XUMHYECKHE CBOMCTBA Ha IMpUMEpPE XJopa (B3aMMOJECHCTBHE C METalJaMH, HEMETallaMH,
menodyamu).  XuopoBogopod. ComnsHas KHCIIOTa, XUMHUYECKHME CBOWMCTBA, IOJY4YEHHE,
npuMeHeHue. JleiicTBrue XJiopa U XJ0pOBOIOPO/Ia HAa OpraHu3M 4YesioBeKa. BaxHelire XJI0puIbl
U X HaXO0XJIECHUE B IPUPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3NYeCKue CBOWCTBA MPOCTHIX BEIIECTB —
KHUCIIOpOJia U cepbl. AJUIOTPONHBIE MOIU(MUKALIMKA KUCIOPOJa U Cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOZOPOA, CTpOEHHUE, (PU3MYECKHEe M XHMHUYeckhe CBOHCTBa. OKCHABI Cephl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (PU3NYECKHEe M XUMHUYECKHE CBOMCTBa
(ob1mre Kak MmpeacTaBUTeNs Kilacca KUCIOT U crienuduyeckue). XuMUYecKUe peakilnu, Jiexaline
B OCHOBE IIPOMBILIUIEHHOT'O CII0CO0a MOTyueHus: CepHON KUCIOTHI. [IpMeHeHne cepHOi KUCIOTBL.
Conn cepHOM KHUCIIOTBHI, KauyecTBEHHas peakuus Ha cyibdar-uoH. Haxoxxnenue cepel u eé
COCIMHEHUHN B IpUpoAc. XUMUYECKOE 3arpsA3HEHUE OKPYKAOLIEH Cpeabl COCAUHEHUSIMU CEPbI
(KUCIIOTHBIE AOXIH, 3arpSI3HEHIE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeA0TBPAILCHUS.

OO6mas xapakTepucTuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHbIe CTENEHH OKHCICHHsS. A30T, pacupoCTpaHeHHE B MpuUpoae, (U3NYECKUe H
XUMHUYecKHe cBoicTBa. KpyroBopoT a3ora B npupoje. AMMHUaK, ero (pu3ndeckue U XUMHYECKUEe
CBOICTBa, noy4yeHue u npuMeHeHue. Conu aMMOHMs, UX (pU3HUECKHE U XUMUYECKHE CBOMCTRA,
npuMeHeHrne. KauecTBeHHasl peakuus Ha MOHbI aMMOHUsS. A30THas KHUCIOTa, €€ MOJydeHHE,
¢u3nueckue M XMMHUYECKHE CBOiicTBa (0OmIMe Kak NpEACTaBUTENs Kiacca KHUCIOT U
cneuuuyeckue). Mcnonb3oBaHHEe HHUTPATOB M COJICH aMMOHHS B KauyeCTBE MUHEPAJIbHBIX
ynoopenuii. XuMH4eCKoe 3arps3HeHHE OKPYXKAIOMIeH cpeibl COSTUHEHUSIMH a30Ta (KUCIOTHBIC
TOXKIM, 3arps3HEHHE BO3/yXa, MOYBBI U BOAOEMOB). Docdop, amaoTponHble MoIUDUKALNU
docdopa, puzmueckue n xumudeckue cpoiictBa. Oxcun docdopa (V) u dbochopnas kuciora,
¢u3nueckue M XUMHYECKHE CBOWCTBa, mosyueHue. Vcmomnp3oBanue ¢ochaToB B KauecTBE
MHUHEpAJIbHBIX YA00pEHHH.

OO6mas xapakrtepucTuka djeMeHTOB I[VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIECHHUS. YTJepo/, alFIOTPOIHbIE MOAU(DUKAIINK, PACIPOCTPAHEHHE B
npupoze, pusnueckue 1 XuMU4eckre cBoiicTBa. Axcopouus. Kpyropopot yriepoaa B mpupoe.
Oxcunpl yraepona, ux (GU3NUecKue U XMMUYECKHE CBOMCTBA, JIeHICTBUE Ha JKUBBIE OPTaHU3MBI,
MOJIyYCHUE W MPUMEHEHHE. JKOJOTUUECKHE TPOOIeMBbl, CBsI3aHHBIC ¢ OKcuaoM yriepoaa (IV),
TUIO0TE3a TI100aIbHOTO TOTEIJICHHs KIMMaTta, MapHUKOBBIA 3(deKkT. YTonbHas KUCIoTa U e
COJM, WX (PU3MYECKHME M XUMHUECKHE CBOMCTBA, IMOJydyeHHE W TNpuMeHeHue. KadecTBeHHas
peakuus Ha KapOoHAT-HOHBI. Vcnoap30BaHKe KapOOHATOB B OBITY, MEAHUIIMHE, TPOMBIIIICHHOCTH
U CEIbCKOM XO351CTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKUX BELIECTBaX KAaK O COCIUHEHHSIX yriepoja
(MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, ATaHOJ, TIIUMLEPHH, YKCYCHAas KUciioTa). [[pupogHbple MCTOYHUKN
YIJI€BOAOPOAOB (Yrojb, MPUPOAHBINA ra3, HeTh), IPOAYKTH UX NepepadoTKu (OEH3HH), UX POJIb
B OBITY U IPOMBINUIEHHOCTH. [ToHsATHE O OHONOrMYecKH Ba)KHBIX BEIIECTBAX: JKHMpax, Oenkax,



yIIIeBOAaX — W MX POJU B JKM3HM 4YeloBeKa. MarepualibHO€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCIMHEHUN.

Kpemuuii, ero ¢usnyeckue W XUMHUYECKHUE CBOMCTBa, MOJNyYEeHUE U TIPUMEHEHHUE.
Coenunenuss kpemHusi B mpupone. OOmme mnpenctaBieHuss o6 okcuae kpemaus (IV) u
KpeMHHEBOM KuciaoTe. CHIIMKATHI, UX UCIOJb30BaHUE B OBITY, B IPOMBIIINICHHOCTH. BaxkHelmme
CTPOUTENIbHBIE MaTepHalbl: KepaMUKa, CTEKJIO, IIEMEHT, OeToH, xkene300eToH. I[Ipobmemsl
0€30MMacHOT0 UCTIOIB30BaHUS CTPOUTEIHHBIX MATEPUAIOB B TOBCETHEBHOM KU3HHU.

Xumuueckuil Ixcnepumenm:

n3ydeHue oOpas3IoB HEOPTaHMUECKUX BEIIECTB, CBOWCTB COJITHOW KHUCIIOTHI, IPOBEACHUE
KaYeCTBCHHBIX PEAKIUi Ha XJOPUA-WOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTCKAHUS, OMBITHI,
oTpaxkaromue (GU3NUECKUe U XUMUYECKHE CBOMCTBA TaJOr€HOB M MX COCIUHEHUH (BO3MOXKHO
WCIIOJIb30BaHUE BHJICOMATEPUAIOB), O3HAKOMJICHHE C 00pa3liaMd XJIOPHAOB (TaJOTeHHUIIOB),
O3HAaKOMJICHHE ¢ oOpasmamMu cepbl W €€ COCIWHCHHSIMH (BO3MOXKHO HCIIOJIh30BaHUE
BUJICOMATEpPHANIOB), HAOMIOJEeHUE Tpollecca OOYrJMMBaHUsA  caxapa TMOJA  JICWCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI, N3yY€HHUE XUMHUYECKUX CBOMCTB pa30aBlIeHHON CEpHOM
KHCJIOTBI, TIPOBEJICHNE KAYECTBEHHON peakiuH Ha CyJlb(aT-WOH M HaOMIOACHHE MpHU3HaKa €&
MPOTEKAHUs, O3HAKOMJICHHE C (DU3WYECKUMH CBOMCTBaMHU a30Ta, ¢ochopa W MX COCTUHCHUU
(BO3MO’KHO MCIIONIb30BaHKUE BUJIEOMATEPHAIIOB), 00pa3liaMu a30THBIX U (GOCHOPHBIX YAOOpEHHIH,
MoNlydeHue, coOWpaHue, pacro3HaBaHUE © HW3YYCHHE CBOICTB aMMHaKa, IPOBEICHUE
KaueCTBEHHBIX PEAKIIUN HA MOH aMMOHHUS U (ocdaT-uOH U U3yUeHHE TPU3HAKOB X MPOTEKAHMUSI,
B3aMMO/JICCTBUE KOHIICHTPUPOBAHHOM a30THOM KHCIOTHI ¢ MEAbIO (BO3MOXHO HCIIOJIb30BaHHUE
BUJICOMATEPHATIOB), HW3YYCHHE MOJCNeld KPUCTAIMYECKHX pPeImETOK anMasa, rpadura,
¢dymiepeHa, 03HAKOMIICHHE C TIPOIIECCOM aJICOPOITUU PaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIIIEM B yCTPOMCTBOM ITPOTHBOTA3a, TOJYYCHHE, COOMpaHue, paclio3HABaHKUE M U3YUCHUE CBOWCTB
VIJIEKUCIIOTO Ta3a, MPOBEICHWE KAaYeCTBEHHBIX peakIuidi Ha KapOOHAT W CUJIMKAT-UOHBI M
U3y4eHUE TMPU3HAKOB WX TMPOTEKaHUs, O3HAKOMIIEHHE C MPOAYKIMEH CUIMKATHOU
MPOMBILIUIEHHOCTH, PELICHUE IKCIIEPUMEHTAIBHBIX 3314 110 TeMe «BaxkHeline HeMeTalIbl U UX
COCIUHCHUS».

MeTajibl M UX COEIMHEHUS

OO01mas xapakTepruCTUKa XUMUIECKIX 3JIEMEHTOB — METaJNIOB HA OCHOBAHUH HX MOJIOKCHHUS
B Ilepuonnueckoii cucreme XUMHUUECKUX dieMeHTOB JI. 1. MenneneeBa U CTpOCHHUS aTOMOB.
Crpoenue MeramioB. Meraminueckas CBsI3b U METANIMUECKas KPUCTAUIMYECKAsl PEHIETKA.
DJIEKTPOXUMUYECKUN pAll HAOpsOKEHW MeTaioB. Du3nueckne M XUMHUYECKHE CBOMCTBa
MeTtauioB. O0mue crnocoObl MOMydeHus] MeTaIUTOB. [oHATHE O KOPPO3HH METAIIJIOB, OCHOBHBIC
CHocoObl 3alMThl UX OT Koppo3uu. CmiaBbl (CTanb, YyryH, AIOPATIOMHHHUN, OpoH3a) U HUX
MPUMEHEHHE B OBITY U TPOMBINIIICHHOCTH.

[Ilenounbie MeTauibl: TTookeHUe B [leproanueckoi cucteMe XMMUYECKUX 3JIEMEHTOB [l.
N. MengeneeBa, CTpO€HHE UX aTOMOB, HaxXOXJeHHE B npupoje. OU3NyYeCcKue U XUMHUYECKHUE
CBOMCTBa (Ha mpumepe HaTpust U Kayust). OKCUIBI M THAPOKCUJIBI HATpHs U Kanus. [Ipumenenue
MICIIOYHBIX METAJII0B H UX COCAUHCHUM.

[[lenoyHO3eMeENbHBIE METAIIIBI MATHUI M KaJIBIUI: TTOJI0KeHUE B [lepuoandeckoi cucreme
xumudeckux snemeHtoB . M. MenneneeBa, CTpoe€HHE UX aTOMOB, HAaXOXKAEHUE B MPUPOJIE.
duznyeckre U XUMHYECKHE CBOMCTBA MarHus M Kaublus. BakHeWime coeqUHEHUS KaabIHs
(oxcup, rugpokcu, conn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHSI.

AnmoMuHuii: nonoxkenue B Ilepumomgmueckoil cucrteme Xumuyeckux snemeHToB [l U.
MeHnneneeBa, CTpOEHHUE aTOMa, HaxOXKAEHUE B Mpupojae. PU3NUecKue 1 XMMUYECKHUE CBOMCTBA
amroMuHUS. AMQOTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/IA ATFOMUHUS.

Kenezo: mnonoxenune B Ilepumommueckoir cucreme xumudeckux osnemeHtoB J[. U.
MeHnneneeBa, CTpOEHUE aTOMa, HaXxOXKAEHUE B Mpupojae. PU3NvecKue U XMMUYECKHUE CBOMCTBA



)keneza. Oxcupapl, rugpokcuabl U conu xene3a (II) m skemesa (II), ux cocras, cBoiicTBa U
MOJIyYeHHE.

Xumuueckuii Ixcnepumenm:

03HAaKOMJICHHE C 00pa3llaMHi METAJJIOB U CINIABOB, MX (PU3HMUYECKUMHU CBOWCTBAMH, U3YICHHE
Pe3yabTaTOB KOPPO3UH METAUIOB (BO3MOXHO UCIIOJIB30BAHKUE BHICOMATEPUAIIOB), 0COOEHHOCTEH
B3aUMOJICCTBUSL OKCHJIa KalbllUsi M HATpus C BOJOM (BO3MOXHO UCIOJIb30BaHUE
BUJIEOMATEPHAIIOB), KCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IMpOIEcca TOPEHHs JKele3a B
KUCIOpOoAE  (BO3MOXXHO  KMCHOJIb30BAHUE  BHJACOMATEPHATIOB), MPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIMI HAa MOHBI: MAarHus, KaJblUs, alIOMUHMS, TUHKA, kene3a (II) u xenesa
(IIT), mequ (II), HaOMrOIEHNE W OMKCAHKUE MPOIIECCOB OKpAIIMBAHUS TUIAMEHH MOHAMH HATpUS,
Kamusl U KaIblusg (BO3MOXHO HCIIONH30BAHKUE BUACOMATEPUATIOB), UCCIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB T'HJIPOKCHA ATFOMUHUS U TUAPOKCU]IA IIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BakHelnine MeTaibl U UX COSTUHEHUS».

XuMus M OKpyKamouias cpeaa

BemiectBa u maTepuansl B OBCEIHEBHOM JKM3HHM YEJIOBEKA. be3omacHOe UCITOIb30BaHUE
BCIIECTB M XHWMHYECKHX peakiuii B OwbiTy. IlepBas momMomp NpH XUMHYECKHX OXKOTax M
OTpaBJICHUSIX.

XHUMHUUYECKOE 3arpsA3HEHUE OKPYKAOLIEH cpepl (IIpeeibHas JOIyCTUMas KOHLIEHTpaLUs
Beriects, nanee — [1/IK). Ponb XxuMuu B pemieHun 3K0JIOTUIECKUX MPOOIEeM.

Xumuueckuil Ikcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbI METAJIJIOB, IIOJTUMEPHBIC MaTEPUAIBI).

Mescnpeomemnuie ceasu

Peanuzanus MeXnpeaAMETHBIX CBSI3€d MPU U3YYCHUU XMUMHUHM B 9 Kjacce OCYIIECTBIISIETCS
4yepe3 UCIOJIb30BaHNE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX TTOHATHH, TaK ¥ TIOHSATHH, SBJISTFOITUXCSI
CHUCTEMHBIMU JJIs1 OTACIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO 1IUKJIA.

OO01mure ecTecTBeHHO-HAYYHBIE MIOHATHUS: HAYIHBIN (aKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAIIU3,
CUHTE3, KIacCHU(pUKalUs, MEePHOJUIHOCTh, HAONIOACHHUE, OSKCIEPUMEHT, MOJCIUPOBAHHE,
HU3MEPEHHE, MOJIENb, SIBJICHUE, ITAPHUKOBBIA d(PPEKT, TEXHOIOTHSI, MAaTEPHAIBI.

®duszuKa: Marepusi, aroM, OJJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIUJI, HW3O0TOIbI,
pPaauOaKTUBHOCTb, MOJIEKYJIA, DJJICKTPUUYECKUN 3apsll, MPOBOJHUKH, IOIYIPOBOJIHUKH,
TUDIIEKTPUKH, (POTOIIEMEHT, BEIECTBO, TENO, 00BEM, arperaTHOe COCTOSHHE BEIIeCTBa, ras,
pacTBOp, paCTBOPUMOCTh, KpUCTAIITMYECKAs PEIIETKA, CTUIABbI, (PU3NICCKUE BETUIUHBI, €IMHULIBI
M3MEPEHUs, KOCMUYECKOE TPOCTPAHCTBO, TJIAHETHI, 3BE3/1bI, COJIHIIE.

buonorus: ¢orocunTe3, npixanue, Omocdepa, IKOCHCTEMa, MHHEPAIbHBIE YIO0OpEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIE BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MUHEpaIbl, TOPHBIE TMOPOJIBI, MOJE3HBIC HCKOTAEMbIE,
TOILTUBO, BOOHBIE PECYPCHL

IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUS NPOTPaMMBI OCHOBHOTO 0O0miero o0Opa3oBaHUs
JOCTUT'aOTCA B XO€ O6y‘-I€HI/I$I XUMHH B €AUHCTBC yqe6H0171 U BOCIUTATEIbHOMI ACATCIIbHOCTHU B
COOTBETCTBUHU C TPAAUIIUMOHHBIMUA pOCCHﬁCKI/IMH COIMMOKYJIbTYPHBIMHA n AYXOBHO-
HPaBCTBEHHBIMH IEHHOCTSIMH, TIPUHSATHIMH B OOIIECTBE MPAaBHJIAMH U HOPMaMH IOBEICHUS U
CIOCOOCTBYIOT TPOIIECCaM CaMOIIO3HAHHSI, CAMOPA3BUTHS U COITHATTU3AIIH 00 yJarOIIAXCSl.

JIMYHOCTHBIE PE3YNbTaThl OTPAXAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
CHUCTEMOM NO3UTHUBHBIX IOEHHOCTHBIX OpI/IeHTaI_[I/Iﬁ U paCHIUPCHUC OIIbITa ACATCIBHOCTU Ha eé
OCHOBE, B TOM YHUCJIC B YACTH:

1) naTPHOTHUYECKOT0 BOCTIMTAHUS:



LICHHOCTHOTO OTHOILLIEHMS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HayYHOMY
HACJIE/IMI0, TIOHMMAaHMs 3HAYCHHS XMMHYECKOW HAyKd B JKM3HH COBPEMEHHOTO OOILIECTBa,
CIOCOOHOCTH BIIAJIETh JIOCTOBEPHOW MH(OpPMALUEH O MepeqoBbIX JOCTHKEHHUSIX M OTKPBITHUSIX
MHUPOBOW M OTEYECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HaHMAX 00 yCTpoiicTBe
MHpa ¥ O0IIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHMS:

NPEICTaBICHUSA O COIHUAIBHBIX HOpPMax M IMpaBHJIaX MEXKIMYHOCTHBIX OTHOILICHHNA B
KOJIJIEKTHBE, KOMMYHUKaTUBHOH  KOMIIETEHTHOCTM B OOIIECTBEHHO  IOJIE3HOM,
y4eOHO-UCCIIEI0BATENIbCKOM, TBOPUECKOW M JAPYIMX BHJAaX JESATEIbHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM JESATEIbHOCTH MIPU BHIMOJIHEHUH YUeOHBIX, TO3HABATEIbHBIX 33/1ad,
BBIIOJIHEHUH XMMHUYECKHX SKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOINIOHMMAHUIO ¥ B3aUMOIIOMOILM B MPOLIECCE ITOW y4yeOHOM NesATeIbHOCTH, TOTOBHOCTU
OLIEHUBATh CBOE IIOBEJICHHUE U ITOCTYNKH CBOMX TOBapUIIEH € MO3UIIMKA HPABCTBEHHBIX U IPABOBBIX
HOPM C Y4E€TOM OCO3HAHUS NOCIEACTBUM TOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHUpPOBO33PEHYECKHE  MPEACTAaBICHHA O BELIECTBE W  XHMHUYECKOH  peakiuH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKHM M COCTABJIAIOLIUE OCHOBY IJIs
NOHUMAaHHMS CYIIHOCTH HAYy4YHOUM KapTUHBI MUPA, IPEACTABICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS MIPUPOJIBI, B3AaUMOCBSA3IX YEIOBEKA ¢ MPUPOIHOM CpPesloif, O pOJIM XUMHUH B TO3HAHUHU
3THUX 3aKOHOMEPHOCTEN;

[IO3HABATEJIbHBIE MOTHBBI, HAlpaBICHHbIE Ha IOJIyY€HHE HOBBIX 3HAHUN IO XUMHH,
HEoOXoauMBbIE Uil OOBSCHEHMs HaOJI0JaeMbIX IPOLECCOB U SIBJICHUH, IO3HABATEIILHOM,
UH(POPMALIMOHHON M YNTATENbCKON KYJIBTYphI, B TOM YHCIJIE HAaBBIKOB CAMOCTOSITETILHON PabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JMTEpaTypod, JOCTYIHBIMH TEXHHYECKUMHU CPEICTBAMHU
MH(POPMALIMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOyYEHHMIO M TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHUIO, MMPOCKTHONW M HCCIENOBATEIbCKONW AEATENbHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBIEHHOCTU U YPOBHs 00y4€HUS B JaJIbHEHILIEM;

4) popMUPOBaAHUSA KYJIbTYPHbI 310POBbSI:

OCO3HaHHE LICHHOCTH XU3HHU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3/I0pPOBBIO, YCTAHOBKHU
Ha 3JI0pOBBI 00pa3 >KU3HU, OCO3HAHHE NOCIEACTBUA M HENpUSATHE BPEIHBIX IPHUBBIYEK
(ynorpeOyieHUsI aJKOrojsi, HAPKOTHKOB, KypEHHs), HEOOXOTUMOCTH COONIOJIEHHS IpaBHI
0€30I1aCHOCTH TP OOPALEHUH C XUMHUUYECKUMH BELIECTBaMU B OBITY U pPealbHOM KU3HY;

S) TPy10BOr0 BOCIIUTAHUA:

UHTEpEC K MPAKTUYECKOMY U3YUYEHHUIO MPodeccHil 1 Tpyaa pa3iIudyHOro pojia, yBaKEHHE K
TPYAY U pe3yibTaTaM TPYI0BOH JEeSITeIbHOCTH, B TOM YHCJIE Ha OCHOBE IPUMEHEHHS IPEIMETHBIX
3HaHUM 10 XUMMH, OCO3HAaHHBIM BHIOOP MHIMBHUAYAJIbHOM TPAEGKTOPUU MPOAOIKEHUS
0o0pa3oBaHus C Y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX
UHTEPECOB U TOTPEOHOCTEH, YCHEIHOW MpO(EeCCHOHANBHOW JESITEIbHOCTH U Pa3BUTHA
HEOOXO/IMMBIX YMEHUHN, TOTOBHOCTh aJallTUPOBATHLCS B MIPO(ECCHOHATILHON Cpeie;

6) IK0JIOrM4eCcKOro BOCIIMTAHUSA:

9KOJIOTMYECKHU 11e71ecO00pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOYHMKY JKU3HU Ha 3eMiie,
OCHOBE €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0pPOBOro M 0E30MacHOT0 00pasa KHU3HH,
OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY (HU3MUECKOMY M TICUXHYECKOMY 30POBBIO,
OCO3HAHUWE IIEHHOCTU COOJIIOICHUS TTPaBUJI O€30MaCHOTO MOBEICHUS TIPH paboTe C BEIECTBAMH,
a TaKk)Ke B CUTYaALUsX, YIPOKAIOIIMX 340POBBIO U KU3HU JIIOJEH;

CIOCOOHOCTH MPUMEHSATH 3HAHUS, IOJy4aeMble IIPU U3YYEHUU XUMUH, [T PEIICHUs 3a/1a4,
CBA3AHHBIX C OKPYXKAlOLIEd INPUPOJHON CPENOW, Ul IOBBIIICHUS YPOBHS JKOJOTMYECKOU
KYJBTYpBbl, OCO3HaHMs INI00ATBHOIO XapaKTepa dKOJIOIMYECKHX IMPOOJIeM M MyTed MX peleHHs



MIOCPEJICTBOM METOJOB XMMUH, HKOJIOTUYECKOTO MBIIUICHHS, YMEHUSI PYKOBOJCTBOBAaTbCS UM B
[I0O3HABATEJIbHOW, KOMMYHUKAaTUBHON U COLIMAIIBHOM IIPAKTHUKE.

METANPEIAMETHBIE PE3YJIbTATHBI

B cocraBe MerampeaMETHBIX pe3y/lbTaTOB BBIIEISAIOT 3HAYMMbIE A (OPMHUPOBAHUA
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHs, MPUHIUIM, TUnoresa, (akr, CUCTeMa,
IpoIlecC, KCIEPUMEHT U JIPYToe.), KOTOPbIE UCIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
IpeaMeTax U MO3BOJSIOT Ha OCHOBE 3HAHHMN U3 ATHX MPEAMETOB (OPMHUPOBATH NPEACTABICHUE O
IIEJIOCTHOW HAay4YHOW KapTHHE MHpA, U YHUBEpPCAJIbHBIE yuyeOHBbIC NEWCTBHS (TO3HABaTEIbHBIC,
KOMMYHHUKAaTHBHbIE, PETYJIATHUBHBIE), KOTOpble oOecnedynBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOW eI TeTbHOCTH.

ITo3naBaTenbHBIC YHHBePCAJIbHbIC YUeOHbIE NelCTBUS

Ba3oBrble JJornueckue JeiicTBHA:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTMYECKOTO MBIIUIEHUST IPU OCBOCHUM 3HAHUM:
PacKpbIBaTh CMBICII XMMHUECKUX ITOHATHH (BBIIEIATh UX XapaKTEepHbIE IPU3HAKH, YCTaHABIUBATh
B3aUMOCBSI3b C JIPYTMMHU MOHSTUSMH), UCIOJb30BATh MOHATHUS A OOBSICHEHHUS OTACIbHBIX
(GakTOB U SBJICHUI, BBIOUPATh OCHOBAHUS U KPUTEPHUH IJIs KIacCU(PUKAIIMN XUMHUUECKHUX BEILIECTB
U XMMUYECKUX DPEaKIUil, ycTaHaBIMBaTh NMPUUYMHHO-CIICIACTBEHHBIE CBSI3U MEXIy OOBEKTaMu
U3YYEHHUS, CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIC, AECAYKTHUBHBIE, IO aHAJIOTHH),
JIEJIaTh BbIBOJIbI U 3aKJIFOUEHUS;

YMEHUE NPUMEHATHh B MPOLECCE MO3HAHUS MOHATHS (IIPEAMETHBIE U METANpPEIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJb3yeMble B XUMHUH, MNpeoOpa3oBBIBATh MIMPOKO
IPUMEHSIEMbIE B XUMHM MOJIENIbHBIE NPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUYecKkass (GopMylna M YpaBHEHHE XHMMHUYECKOH peakUuu — TpUd pPEUIeHUH YydeOHo-
MIO3HABATENIBHBIX 3a/a4, C Y4ETOM OSTHX MOJEIbHBIX MPEJICTABICHUNA BBIBIATE U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKM U3Y4aeMbIX OOBEKTOB — XHMHUYECKHX BEIECTB U
XUMHUYECKHX PEaKUUH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHBIE CBSI3U U
IIPOTUBOPEYMS B U3yUaEMBIX IIPOLECCAX U SIBICHUSX.

Ba3oBrble ucciaenoBareJLCKHuE AelCTBUA:

YMEHHUE MCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA ITO3HAHMUS, a
TaKKe B KadeCTBE OCHOBBI JUIsI (POPMHPOBAHUS THIIOTE3bl IO TPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYXIACHMI;

npruoOpeTeHne OmbiTa MO IUIAHUPOBAHHIO, OPTraHM3allMd U TPOBEICHUIO YYCHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 X0JI0OM IpOoIecca, CaMOCTOATEIbHO MPOTHO3UPOBAThH €TI0
pe3ynbTar, GopMmynupoBaTh OOOOIIEHUS W BBIBOJBI MO pe3ylbTaTaM IPOBEIEHHOTO OIbITA,
HCCJICTOBAHMSI, COCTABIISATH OTUET O MPOJICIAHHOM paboTe.

Pabora ¢ nnpopmanmeii:

yYMEHHE BBIOMPATh, aHATU3UPOBATh U UHTEPIPETUPOBATH UHPOPMALIMIO PA3IUYHBIX BUOB
1 (GOpM IPECTABICHUS, MTOJIyYaeMYIO U3 Pa3HbIX UICTOYHUKOB (Hay4YHO-TIOMYJISIpHAsI TUTEpaTypa
XUMHUYECKOT0 CO/IEpKaHus, CIIPAaBOYHBIE TOCOOUs, pecypchl IHTepHeTa), KpUTUYECKH OLIEHUBATh
IPOTHBOPEUYHMBYIO U HEJJOCTOBEPHYIO HH(POPMALIUIO;

YMEHHE MPUMEHSATh Pa3IU4YHbIE METOJIbI M 3alIPOCHI IPHU MOUCKe U 0TOOpe UHPOpMAIK 1
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX JIJIsl BBIMOJHEHUS YU€OHBIX U MO3HABATEIbHBIX 3a7a4
OTIpeNIeNIEHHOr0 THUMA, MPHOOpPETeHHEe OIbITa B 00JaCTH HCIOJIb30BaHUS HH(POPMALUOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTHH, OBJIaJIEHUE KYJIbTYpOH aKTUBHOTO MCIIOJIb30BAHMS Pa3IMUHbIX
MOMCKOBBIX CHCTEM, CAMOCTOATEIBHO BBIOMPATH ONTUMAIbHYIO (OpMYy MpeAcTaBlIeHUs
uH(pOpMallMl ¥ WJUIIOCTPUPOBATH peIIaeMble 3a/aydl HECJIOXKHBIMU CXEMaMH, JuarpaMMaMu,
npyrumu popmamu rpaduku U ©X KOMOMHALUAMU;

yYMEHHUE HCMOIb30BaTh M AHAJIM3HUPOBATH B Ipoliecce yueOHON M HCClenoBaTeIbCKOU
JEeSTENIbHOCTH UH(POPMAIIUIO O BIUSHUU MPOMBIIIJICHHOCTH, CEJIbCKOTO X03sIiiCTBa U TpaHCHopTa
Ha COCTOSIHME OKPY>KAIOIe MPUPOTHON CPEBI.



KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:
YMEHMsI 3aJaBaTh BOIPOCH (B XoJe Juajora M (WJIM) OUCKYCCUU) IO CYLIECTBY
oOcyxnaemMoll TeMbl, (OPMYIUPOBaTh CBOM MPEUIOKEHUS OTHOCHUTEIBHO BBITOJHEHHS
MPEI0KEHHOM 3a/1auu;
YMEHHUsI IPEACTABIATh MOJyUYEHHbIE PE3YJIbTAaThl TI03HABATEIHHON JESTEILHOCTH B YCTHBIX
U THUCHMEHHBIX TEKCTax; JAeNaTh NPE3CHTALUI0 PE3YJIbTaTOB BBIMOJIHEHHUS XUMHUYECKOTO
JKCIIepUMeHTa (Ja00opaTOPHOTO OmbITa, J1a0OpPaTOpHOM pPabOTHI MO MCCIEIOBAHHUIO CBOWMCTB
BEIIECTB, YU€OHOTO MPOCKTA);
yYMEHHsI y4eOHOTO0 COTPYIHHUYECTBA CO CBEPCTHHKAMHU B COBMECTHOM IO3HABATEIbHOU U
UCCIIEIOBATEIbCKON JIEATENbHOCTH TPU PEIIEHUH BO3HUKAIOMIMX IMPOOJIEM Ha OCHOBE y4éra
OOIIMX WHTEPECOB U COTJAcOBaHMs NO3MLUN (0OCYXIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBbI», KOOPAUHALIUS COBMECTHBIX JACHCTBHI, ONpeeseHue KPUTEPUEB MO OIICHKE KauecTBa
BBITIOJTHEHHOU pabOThI U IpyTHe).
PeryasiTuBHbIe YHHBepPCAJIbHbIE YUeOHbIE IeiicTBHUS:
YMEHHUE CaMOCTOSITENIbHO OMPEAETATh eI IeATeIbHOCTH, JIAHUPOBATh, OCYIIECTBISATD,
KOHTPOJIMPOBaTh W TMPU HEOOXOAMMOCTH KOPPEKTHPOBaTh CBOIO JAESITEIbHOCTb, BBIOMPATH
HanOoiee 3G (heKTUBHBIE CITOCOOBI PEIICHHS YICOHBIX U TI03HABATEIBHBIX 33]1a4, CAMOCTOSITEIIbHO
COCTABJIATH UM KOPPEKTUPOBATH IPEJIOKEHHBIN aJITOPUTM JECHCTBUI ITPU BBIIIOJIHEHUH 33 JlaHUN
C y4éTOM TONy4YEHHUs HOBBIX 3HAHUU 00 M3ydyaeMBIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OILICHMBATh COOTBETCTBUE MOJIYYECHHOIO pe3ybTaTa 3asBICHHOMN 1IeJM, YMEHUE HUCIIONb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, MpeJiaraéMble B YCIOBUH 3a/1aHUH.
MNPEJIMETHBIE PE3YJIBTATHBI
B cocraBe mnpeaMETHBIX pE3yJIbTAaTOB IO OCBOCHHUIO 0053aTENBHOTO COJEPIKAHMS,
YCTaHOBJICHHOTO JIaHHOW (enepaibHOM paboyell TpOrpaMMoOi, BBIJCISIIOT: OCBOCHHBIC
o0ydJaronuMucs Hay4YHbIe 3HAHUS, YMEHHS M CIOCOOBI JeHCTBMI, crenuduueckue s
npeaMeTHOW o0nacTu «XUMHS», BHIBI ACSITEILHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO U TPUMEHEHHUIO B PA3IMYHBIX YUCOHBIX U HOBBIX CHUTYAI[UX.
K konmy oOydeHust B 8 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHHM:
® pacKphIBaTh CMBICI OCHOBHBIX XMMHMYECKUX IMOHSITHI: aTOM, MOJEKyJa, XUMUYECKUI
3JIEMEHT, [MPOCTOE BEUIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAsA H
HEOJTHOPO/IHASI), BAJICHTHOCTh, OTHOCUTENbHAs aTOMHas W MOJCKYJspHas Macca,
KOJINYECTBO BEIIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBast J0Js1 XUMHUYECKOTO 3JIEMEHTA
B COCAMHEHHMM, MOJSIPHbII 00BEM, OKCHA, KHUCJIOTa, OCHOBAaHHE, COJIb,
3EKTPOOTPHULIATENEHOCTD, CTENIEHb OKUCIECHUS, XUMUYeCcKas peaklus, Kiiaccupukamnus
peaKuuii: peaklud COSAMHECHUS, PEaKIIUU Pa3NIOKEHUs, PEAKIIUU 3aMEICHUS, PEaKITII
o0MeHa, 9K30- ¥ SHIO0TEPMUYECKHUE PEaKIMH, TEIUIOBON 3((EKT peakluu, sApo aToMa,
JJIEKTPOHHBIA CJION aToMa, aToMHas opOuTasb, paAuyC aTroMa, XUMHUYECKas CBS3b,
NoJIIpHasl M HEMOJIApHAasi KOBAJIEHTHAsl CBSI3b, MOHHAsl CBsI3b, MOH, KAaTHOH, AHUOH,
pacTBop, MaccoBasi 10JIs BellecTBa (IPOLIEHTHAs! KOHIIEHTPAIHs) B paCTBOPE;
® WUIIOCTPUPOBATH B3aHMOCBS3b OCHOBHBIX XHMHUYECKHX MOHATHH W MPUMEHATH ITH
MIOHSITHSI TIPU OMTMCAHUH BEIIECTB U MX MPEBPAICHHIA;

® CNOJNIb30BaTh XUMHUYECKYIO CHUMBOJIMKY U COCTaBlieHHSI (OPMYNl BELIECTB H
YPaBHEHUN XUMUYECKUX PEAKLIUN;

® OomnpeneNnsaTh BaJCeHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEMEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COCJAMHCHUSAX, MPUHAIICKHOCTh BEIIECTB K
onpeAenéHHOMY KJaccy COEQUHEHH 1o d¢opmyiaaM, BHA XUMHYECKOH CBS3U
(koBaJIeHTHas! M MOHHAs) B HEOPTaHUYECKUX COCTMHEHUSX;

® packpbiBaTh cMbIch [lepronnueckoro 3akona JI. M. MenneneeBa: 1eMOHCTPUPOBATh
MOHMMAaHHE TMEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XHMMHYECKHX D3JIEMEHTOB OT MX



nosnoxenuss B Ilepuonnueckoid cucTemMe, 3aKOHOB COXPAHEHUsT MAacChl BEILECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO--MOJIEKYJIIPHOTO YYEHUs, 3aK0OHa ABOTaJIpo;

ONKCHIBATh M XapakTepu3oBaTh TabmuuyHyto ¢opmy Ileproguueckoir cucTembl
XUMHUYECKHX JJIEMEHTOB: pPa3linyaTh MOHATHS «TJaBHAas MoArpymma (A-Tpymma)» u
«mobounast monrpymma (b-rpynma)», Mameie W OONBIIME TMEPUOIBI, COOTHOCHUTH
0003HaveHHsI, KOTOpbIe UMeIoTCs B Tabnuie «llepuoandeckas cucTeMa XHMHYECKUX
sneMmeHToB J[. 1. MenpaeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsa sapa, oOliee 4YuCiIo 3JICKTPOHOB H
pacrpeesieHle UX Mo 3JIEKTPOHHBIM CIIOSIM);

KIIACCU(UITUPOBATh XUMHUYECKUE AJIEMEHThI, HEOPTaHUYECKHE BEIEeCTBA, XUMHUCCKUE
peakiuu (10 4YWCIy W COCTAaBY Y4YaCTBYIOIIMX B PEAKLIUU BEUIECTB, MO TEIJIOBOMY
abpdexry);

XapaKkTepu30BaTh (OMUCHIBATH) OOMIME XUMHUYECKHE CBOWCTBA BEIIECTB PAa3TUYHBIX
KJIaCCOB, NOATBEpP)KJAas ONUCAaHWE [pUMEpPaMU  MOJIEKYJISIPHBIX  YpaBHEHHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIINiA;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kay€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IIPOTEKAHUS XUMHUYECKUX MPEBPALIEHUN B PA3JIMYHBIX YCIOBUSIX;
BBIYHCIIATh OTHOCUTENBHYIO MOJEKYISPHYIO U MOJSIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJTF0 XMMHUYECKOT0 3JIeMEeHTa 1o (popMyiie COeTUHEHNs, MAaCCOBYIO JIOJIO BEIIECTBA B
pacTBOpe, MPOBOAUTH PACYETHI 110 YPABHEHUIO XUMUYECKON PEAKIINH;

MPUMEHSATh OCHOBHBIE ONEPALMH MBICIUTEIBLHON ACATENIHHOCTH — aHAM3 U CUHTE3,
cpaBHEHHUE, 0000IICHUE, CUCTEMAaTU3AINI0, KIAcCU(DUKAIINIO, BBISBICHUE MPUYUHHO-
-CJIEICTBEHHBIX CBSI3€l — JUIsI U3Y4YEHHUS] CBOMCTB BEIIECTB M XMMHUYECKHX PEaKIMA,
€CTECTBCHHO-HAYYHBIC METOIbI IO3HAHMS — HAOIOICHHE, U3MEPEHHE, MOJICIINPOBAHUE,
AKCIIEPUMEHT (peaibHbIN U MBICIICHHBII);

CIeIOBaTh IMpaBWJIaM TIOJb30BAaHUS XWMHUYECKOW TIOCYIOH © J1abopaTOpHBIM
o0opy/soBaHHEM, a TaKXe MpaBWIaM OOpaIleHUs C BEUIECTBAMH B COOTBETCTBUU C
MHCTPYKUHUSMU 1O BHIMOJTHEHUIO Ja00PAaTOPHBIX XUMUYECKUX OMBITOB I10 MOJIYYEHUIO U
coOupaHHio ra3o00pa3HbIX BelIeCTB (BOAOPOJAa M KHCIOpPOJa), MPUTOTOBIECHHUIO
PacTBOPOB € ONPEIEIEHHON MACCOBOM A0JIEH pacTBOPEHHOIO BELIECTBA, INIAHUPOBATH
U MPOBOJAUTh XMMHUYECKUE IKCIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB ILENIOYEH U
KHCJIOT C TIOMOIIIbIO MHIUKATOPOB (JIakKMYC, (peHoI(TaIenH, METUIIOPAHXK U JpyTue).

K xonmy oOydeHust B 9 kJjacce mpeIMeTHBIE pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYJAIOLTUXCS YMEHHIA:

PacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHX TMOHSATHH: XMUMHYECKUH DJIEMEHT, aToOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, ITPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, CTENEHb OKWCICHUS, XUMHUYECKas PEaKIus, XUMHUYECKas
CBS3b, TEIUIOBON A(PeKT peakiuu, MOab, MOJSPHBIA 00BEM, pacTBOP, AIEKTPOJIHUTHI,
HEAJICKTPOJIUTHI, DJEKTPOJUTHYECKAs] JUCCOIMALNS, PEaKIHuX HMOHHOTO OOMEHa,
KaTajan3aTop, XUMHYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTUMBbIC pEaKIIUH,
OKHUCJIUTEITLHO-BOCCTAHOBUTENIbHBIE  PEaKIIUH, OKHCJINTEID, BOCCTAHOBUTEIID,
OKHCJIEHHEe W BOCCTAHOBIICHHE, aUIOTPOIHs, aM(OTEepHOCTh, XUMHUYECKAs CBS3b
(koBajIcHTHasi, HWOHHAS, METAIMYECKas), KpUCTaUIMUecKas pemeérka, KOppo3us
METAIIJIOB, CIUIABBI, CKOPOCTh XHUMHYECKOW pEakiuu, MpeNeabHO JOmycTUMast
koHuentpanus [1JIK Bemectna;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMUMHUYECKUX TOHATUH M MPUMEHSTH 3TU
MOHSITHS TIPH OMTMCAHUH BEIIECTB U MX MPEBPAICHHIA;

UCIIONIb30BAaTh XMMHYECKYI0 CHMBOJUKY JJIsi COCTaBJCHHS (OpPMYyNT BEIIECTB U
YpaBHEHUN XMMHUYECKUX PEAKIUN;



® OmpenensaTh BaJEHTHOCTh W CTENEHb OKUCICHUS XUMHUYECKHX JJEMEHTOB B
COCMHEHUSAX PA3JIMYHOTO COCTaBa, MPUHANICKHOCTh BEIIECTB K OINPEICTEHHOMY
KJIaCCy COCIMHEHHH 1o ¢dopMyrnam, BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAs, MOHHAs,
METaJUIMuecKasi) B HEOPraHMYECKUX COCIMHEHMSIX, 3apsj HOHAa MO0 XHUMHYECKOM
dbopMmyre, xapakTep Cpelbl B BOJHBIX PACTBOpPAX HEOPTaHWYECKUX COCIUHEHUH, THUII
KPHUCTAJUIMYECKON PEIIETKM KOHKPETHOTO BEIIECTBA;

® packpsiBath cMmblca Ilepuoanueckoro 3akona J[. M. Menneneesa u JeMOHCTPUPOBATH
€ro MOHMMAaHHWE: ONMHUCHIBATh U XapaKTepu3oBaTh TabimuHyio Gopmy Ilepuoamueckoit
CHUCTEMbl XMMHUYECKHUX OJJIEMEHTOB: pa3jiuyaTh MOHSATUS «IJlaBHas noarpymma (A-
rpynna)» u «mnobounas moarpymma (b-rpymma)», Maneie W OONbIINE TEPUOJBI,
COOTHOCHUTBH 0003HAaYEHUSI, KOTOPHIC UMEIOTCSI B TIEPUOUICCKOM TaOIHIIE, C YUCTOBBIMU
XapaKTEePUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB U 3apAl sapa,
o0Iee YUCIIO AJIEKTPOHOB U paclpeielieHue X MO JIEKTPOHHBIM CIIOSIM), OOBSCHSTH
o0mye 3aKOHOMEPHOCTH B HM3MEHCHHH CBOWCTB JJIEMEHTOB M WX COCIUHCHUN B
npeaenax MajabiX MEPHUOJIOB U IIIaBHBIX MOATPYIIL C YYETOM CTPOCHUS UX aTOMOB;

¢ raccu(UIUPOBATh XUMUYECKHE SJIEMEHTHI, HEOPTAHUYECKUE BEIIECTBA, XUMUYECKHE
peakuuu (Mo 4YMCIy W COCTAaBY YYACTBYIOIIMX B PEAaKIUHU BEIIECTB, MO TEMJIOBOMY
3 dexTy, Mo N3MEHEHHUIO CTETICHEH OKUCIICHHUS XUMHUECKUX 2JIEMEHTOB);

® XapakTepu3oBaTh (OMHUCHIBATh) OOIIME W CHEHNU(PUISCKHEC XHUMHUUYECKHE CBOMCTBA
MPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPXKAasi OMUCAHUE MPUMEPAMU MOJICKYJISIPHBIX U
HMOHHBIX YPAaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

® COCTaBJISITh YPABHEHHUS AICKTPOJIUTUUECKON TUCCOLMAIMUA KUCIIOT, IIET04YE U COJIeH,
NIOJIHBIE U COKpAIIEHHBIC YPaBHEHUS peakUuii HOHHOrO OOMEHA, YpaBHEHUS pEeaKIuii,
MOATBEPXKJAIOIIUX CYIIECTBOBAHME TI'E€HETUYECKOM CBA3M MEXKAY BELIECTBAMHU
pa3IMYHBIX KJIaCCOB;

® pPACKpBIBATh CYIIHOCTh OKHUCJIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEICTBOM
COCTABJICHHS DJICKTPOHHOTO OayaHca 3TUX PEaKInid;

® [IPOrHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHMS, BO3MOXKHOCTHU
MPOTEKAHUS XUMHUYECKHUX MPEBPAIICHUHN B PA3JIMYHBIX YCIOBUSAX;

®  BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYJISAPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJTF0 XUMHUYECKOTO 3JIEMEHTA 110 (hOopMyJie COSTMHEHHUSI, MACCOBYIO JIOJTIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEaAKIIUU;

® CcoOnoaTh MpaBWJIa TOJB30BAHHMS XHUMHYECKONM TOCYI0M W JaOOpaTOPHBIM
o0opymoBaHuEeM, a TakKe MpaBuia oOpalleHuss C BEMIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMH T10 BBIMTOJTHEHUIO J1a00PATOPHBIX XMMHUYECKUX OIBITOB IO MOJTYYEHUIO U
coOMpaHuIo Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTJICKHCIIOTO Ta3a);

® [IPOBOJUTH PEAKIMH, MOATBEPKAAOIINE KAYECTBEHHBIM COCTAB Pa3JIMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XJOpUI-, OpomMua-, uoauia-, kapOoHat-, docdar-,
CWJIHKAT-, Cynb(dar-, THIPOKCHI-UOHBI, KATUOHBI AMMOHHS ¥ HOHBI HW3YYEHHBIX
METaJJIOB, IPUCYTCTBYIONINE B BOJAHBIX PACTBOPAX HEOPraHUUECKUX BEIIECTB;

® [PUMEHSATH OCHOBHBIE OMEPALMH MBICIUTEIBLHON AESITENbHOCTU — aHAlU3 U CUHTE3,
CpaBHEHHE, 0000IIEeHNEe, CHUCTEeMATHU3AIHMIO, BBISBICHUE MPUYUHHO-CIEICTBEHHBIX
CBSI3€M — JUISl M3YyYEHHS! CBOMCTB BEUIECTB M XMMHUYECKHX PEaKIMil, €CTECTBEHHO-
Hay4HbBIE METO/IbI TO3HAHUSI — HAOIIOJICHUE, U3MEPECHHE, MOICIIMPOBAHUE, SKCTICPUMEHT
(peaJIbHBIN ¥ MBICJIEHHBIH).
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Peann3anus mneparoruueckuM pabOTHUKOM BOCIUTATEIbHOIO MOTEHIMAla YpPOKOB
XUMHWU npennonaraer cieayoluee:

- MaKCUMAaJIbHOE HCIIOJIb30BAHUE BOCIIUTATENBHBIX BO3MOKHOCTEH COICPKAHUS YPOKOB
s (popMUPOBaHUS y OOYYAIOUIMXCS POCCHMCKUX TPAAMLIMOHHBIX IYXOBHO-HPABCTBEHHBIX H
COLIMOKYJIBTYPHBIX ~ LIEHHOCTEH, POCCHUHCKOTO HMCTOPUYECKOTO CO3HAHMS HAa  OCHOBE
UCTOPUYECKOTO MPOCBEIICHHs; TOA00p COOTBETCTBYIOWIETO COJEpIKAHUS YPOKOB, 3aJaHHA,
BCIIOMOTATENbHBIX MAaTEPUAIIOB, TPOOJIEMHBIX CUTYAIMH 11 00CYKICHHIA;

- BKJIFOUCHUC B COACPIKAHUEC YPOKOB ILCJICBBIX OPUCHTUPOB PC3YJIbTATOB BOCIIUTAHUSA, UX
YUCT B ONPCACIICHUU BOCIIUTATCIIbHBIX 3a/1a4 YPOKOB, BaHHTHﬁ;

- BBIOOp METOJIOB, METOJIMK, TEXHOJIOTHIA, OKa3bIBAIOIINX BOCITUTATEIILHOEC BO3JICHCTBHE
Ha JJUYHOCTHb B COOTBETCTBHU C BOCHUTATCIIBHBIM HACAJIOM, HLCJIBIO U 3aJa4aMH BOCIIMTAaHH,
I[EJICBBIMH OPUCHTHPAMHU PE3YJIbTATOB BOCIIMTAHUS, PEAU3AlNI0 MPUOPUTETa BOCIHTAHHS B
y4eOHOM JeATENHHOCTH;

- IpUBJICYEHUE BHUMAHUS 00Y4aIOUINXCs K IEHHOCTHOMY aclleKTy 3Y4aeMbIX Ha ypoKax
MIPEMETOB, SBJICHUH M COOBITHI, THUIIMMPOBAHUE 0OCYKIECHUH, BRICKa3bIBAHUN CBOETO MHEHHSI,
BBIPAOOTKH CBOETO JIMYHOCTHOTO OTHOIICHHS K N3y4aeMbIM COOBITHSIM, SIBIICHUSIM, JIUIIAM;

- TIPUMEHCHHE WHTEPAKTUBHBIX (QopM y4eOHOW pabOThl — HHTEIJICKTYAIbHBIX,
CTHUMYJIMPYIOIIMX TI03HABATEIbHYI0 MOTHBAIMIO, WIPOBBIX METOJHK, IUCKYCCHH, arOIIUX
BO3MOXXHOCTh TPHOOPECTH OIBIT BEACHUS KOHCTPYKTHBHOTO JIMAJIOTa; T'PYMIIOBOW pPabOTHI,
KOTOpasi YYHUT CTPOWTHh OTHOUICHWS M JIeHCTBOBaTh B KOMaHJIE, CIIOCOOCTBYET pa3BHTHUIO
KPUTUYECKOTO MBIIIJICHHUS;

- moOyxaeHre 00ydJarouuxcsi coOJIIoAaTh HOPMBI TOBEJEHUS, MPaBHJIa OOIICHHUS CO
CBEPCTHHKAMH W TMENarorui4eCKMMH pPaOOTHHKAMH, COOTBETCTBYIOIIHME YKIAAy IIKOJIBI,
YCTAHOBJICHHE U MOJIEPKKY J0OpOXKenaTenbHO atMmochepsr;

- OpTraHM3aIMI0 HACTABHUYECTBA MOTUBUPOBAHHBIX U 3PYAUPOBAHHBIX 00YUYAIOIINXCS HAY
HeyCHeBaIOH_II/IMI/I OJHOKJIaCCHUKaMU, B TOM YUCJe C OCO6I>IMI/I 06pa30BaTeJIBHI>IMI/I
MOTPEOHOCTSMHU, JAIOMIETO OOYYaIOMUMCS COLMAIBbHO 3HAYUMBIA ONBIT COTPYAHUYECTBA W
B3aMMHOMU ITOMOIIIY;

- HWHUIOUHUPOBAHUC H MOAACPIKKY HCCJIeIOBAaTEIBbCKON IEeITEILHOCTU 06yqa101unxca,
IIJIAHUPOBAHUE W BBINNOJTHCHUC HWHAWBHAYAJIbHBIX H TPYHIIOBBIX ITPOCKTOB BOCIIMTATCSIBHOM
HaITpaBJICHHOCTH.

Ipunoxenue 2

Hopmbl ouneHuBaHusi yueOHOro npeamera «Xumus»

OueHkKa yCTHBIX OTBETOB.
OtrMeTka «5» - CTaBUTCS B TOM CJy4yae, €ClIM y4Yallluiicd I0Ka3blBa€T BEPHOE IOHMMAHUE
XUMUYECKON CYIIHOCTU PacCMaTPUBAEMBIX SIBJICHUN U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHIA,
JlaeT TOYHOE OINPEIEICHUE U UCTOJIKOBAHUE OCHOBHBIX IIOHSATUHM, 3aKOHOB, TEOPHM, a TaKXKeE
IPaBUIBHOE ONPEICICHNE XUMHUUECKUX BETMYMH, X €IMHUI] M CIOCOOOB M3MEPEHUS; IPABHILHO
BBINOJIHSET YEPTEXKH, CXEMBI U IpaMKU; CTPOUT OTBET IO COOCTBEHHOMY IUIaHY, COPOBOXKIAET
paccka3 HOBBIMHM IIPUMEpaMH, yMeeT IPUMEHHUTh 3HAHUS B HOBOW CHUTYyallMU IPU BBIIOJHEHUHU
IIPAKTUYECKUX 3aJaHUM; MOXKET YCTAaHOBHUTH CBSI3b MEXKIY H3y4acMbIM U paHEe H3yYCHHBIM



MaTepuajoM MO KypCcy XHMHH, a TakK K€ C MaTepuaioM, YCBOCHHBIM IO HM3YYEHHIO JIPYIHX
PEIMETOB.
OTMeTKa «4» - CTaBUTCSI, €CITU OTBET YUCHUKA yIOBICTBOPSIET OCHOBHBIM TPEOOBAHUSAM K OTBETY
Ha «5», HO JaH 0e3 MCIOJIb30BaHUs COOCTBEHHOTO IJIaHA, HOBBIX MPUMEPOB, 0€3 MPUMEHEHHS
3HaHUU B HOBOHM cuTyauuu, Oe3 HCHOJB30BAHUS CBSI3EH C paHee HM3YyYCHHBIM MaTepUaloM,
YCBOEHHBIM NPU U3YUYEHHUH JAPYTUX MPEAMETOB; €CIH yJalluics JOMYCTHII OAHY OIINOKY W He
0ojiee IByX HEIOUYETOB U MOMKET X HCIPABUTH CAMOCTOSITENIbHO WM C HEOOJIBUIONW MOMOIIBIO
YUUTEIS.
OTmerka «3» - CTaBUTCS, €CIM YYAIIMKCS MPAaBWIBHO TOHMMAET XUMHUYECKYIO CYIIHOCTH
paccMaTpuBaeMbIX SIBICHUI U 3aKOHOMEPHOCTEW, HO B OTBETE€ MMEIOTCS OTAENIbHbIE MTPOOEIbI B
YCBOGHHH BONPOCOM Kypca XHUMHH, HE TPENATCTBYIOIINE JalbHEHIIEMY YCBOSHUIO
MPOrPaMMHOTO MaTepuana; yMeeT IPUMEHSTh OTyYeHHbIC 3HAHUS [P PEIICHUH MPOCTHIX 3314
C HCIIOJIb30BAHMEM TOTOBBIX (OPMYI, HO 3aTPyIHSETCS MPU PEIICHUU 3a7ad, TPEOYIOMIHX
npeoOpa3oBaHus HEKOTOPBIX (QOPMYI;IOMyCTUNl HEe Ooliee OAHOW TpyOOW OMIMOKM M JBYX
HEJI0UETOB, HE 0oJiee 0THOM TpyOOi M OJJHOM He TpyOol omuOKH, He OoJiee NBYX-TPEX HE IPyOBIX
OIIMOOK, OHOM He rpyOOoi OMIMOKU U TPEX HEJJOUETOB, AOMYCTUIT YETHIPE WIIH MATh HEAOUYETOB.
OTrMeTKka «2» - CTAaBUTCS, €CIIM y4Yallluiics HE OBl OCHOBHBIMU 3HAHUSIMH U YMEHHUH B
COOTBETCTBUHU C TPEOOBAaHUSAMHU MPOrPaMMbl U JOMYCTHJI OOJIbIIEe OMMOOK M HEIOYETOB, YeM
HEOOXOIUMO IS OLIEHKH «3» .
OneHka nuCbMEHHBIX paldoT.
OtMmeTKa «5» cTaBUTCSA 32 pabOTY, BHIIOJHEHHYIO IOJHOCTBIO 0€3 OIMOO0K U HEI0UETOB.
OtMeTKa «4» cTaBUTCA 32 paOdOTY, BBHITIOJHEHHYIO TIOJTHOCTHIO, HO TIPU HATMYWU B HEl He Ooee
OJTHOM TpyOOii OIIMOKY M OJTHOTO HEJ0UeTa ; He OoJiee TPEeX HEJ0UETOB.
OT1meTKa «3» CTaBUTCSA, €CIIM YYEHUK BBITIOJIHWI MPABHIBHO HE MeHee 2/3 Bcel paboThl WA
JOTIYCTUJT HE OoJiee OTHOU rpy0oil OMOKH U IBYX HEJ0UYETOB, HE OoJiee OJTHON IPpyOOi U OHOM
HerpyOoil ommOKu, He Oojee TpeX HErpyobIX OMMOOK, OJHOW HErpyOooW OmMOKH W Tpex
HEJ0YETOB, IPU HATMYUHU YETHIPEX-TIATH HETOUYETOB.
OTMeTKa «2» CTaBUTCS, €CIIM YHCIO OMMOOK U HEIOUETOB MPEBBICHIIO HOPMY OLIEHKH «3» HIIN
BBITIOJIHEHO NIPAaBUJIbHO MeHee 2/3 Bceil paboThl.
OneHka KOMOMHHPOBAHHBIX KOHTPOJIBLHBIX padoT.
[IIkana nepeBoaa B MATUOALTEHYIO CHCTEMY OILEHKH
OtMmetka «5» craButcs 3a BoimostHeHHE 90-100% paboThI.
OtMmetka «4» craButcs 3a BoinoHeHHE 70-89 % paboThI;
OtMeTka «3» cTaBUTCS 3a BoioTHEHUE 50-69%
Ot1MeTKa «2» cTaBUTCH 3a BhIIOIHEHUE MeHee 50%,
Kputepuu onieHuBaHNSs TECTOBBIX KOHTPOJIbHBIX PadoT.
[IIkana nepeBoaa B MATUOALTEHYIO CHCTEMY OILEHKH
Otmetka «5» craBurcs 3a BoinoidHeHne 90-100% paboTsl.
Otmetka «4» craButcs 3a BoinonHeHne 70-89 % paboThl;
OtMmeTka «3» cTaBUTCS 3a BoioTHEHUE 50-69%
Ot1MeTKa «2» cTaBUTCH 3a BhITOJIHEHUE MeHee 50%,
Kputepun oneHuBaHus IKCNIEPUMEHTAIbHBIX YMEHH
(n1abopaTopHble U MPAKTUYECKHE 3aJAHUST).
OTMeTKa «5» cTaBUTCS eciii paboTa BHIMOIHEHA MTOTHOCTHIO U MPABUIIBLHO, CACTIAHBI PABUIILHBIC
HAOIIOICHUS ¥ BBIBOIBL;
OKCIIEPUMEHT OCYIIECTBIICH MO IUIAHy C YY4E€TOM TEXHHKH OE30MaCHOCTH W TMpaBUI PabOTHI C
BEIIeCTBaMH U 000pYI0BaHUEM;



MPOSIBIIEHBI OPTaHU3aLMOHHO - TPYAOBbIE YMEHUS, MTOAJIEPKUBAIOTCS YUCTOTa pabodyero Mecra u
HOPSAZIOK (Ha CTOJIE, SKOHOMHO UCIOJIB3YKOTCSI PEAKTHBBI)
OTtMeTKa «4» cTaBUTCA €CM paboTa BINOJIHEHA IPABUIIBHO, ClIEJIaHbl IIPAaBUIIbHbBIC HAOIIOICHHS
¥ BBIBOJIBI, HO ITPH 3TOM 3KCIIEPUMEHT MPOBE/ICH HE MOJHOCTHIO UITH JIOMYIIEHbBI HECYIIECTBEHHBIE
omnOKH B paboTe C BeniecTBaMu U 000pyI0BaHUEM.
OtMmeTka «3» craBUTCs eciau paboTa BBINOJIHEHA MPAaBUJIBHO HE MEHEE YeM HAIOJOBUHY WU
JOTyIIIeHa CYIIEeCTBEHHAs OIMNOKa B X0/1€ SKCTIEPUMEHTA B 00BSICHEHNH, B 0(OpMIICHUU PabOTHI,
B COOJIFOZICHUM TIPaBUJI TEXHUKH OE30MacHOCTH Ha paboTe C BEIIeCTBAMU U OOOPYIOBaHHUEM,
KOTOpasi UCIPABIISETCs MO TPEOOBAHUIO YUUTENs
OTrMeTka «2» CTaBUTCS €CIM JOMyIIEHbl Ooyiee ABYX CYIIECTBEHHBIX OIIMOOK B XOJe:
HKCIIEPUMEHTa, B OOBSICHEHUH, B 0(OpMIIEHUN PabOThl, B COOIIOACHUU MPaBHJ TEXHUKH Oe€3-
OMACHOCTH MpHU paboTe ¢ BeUIECTBAMH U OOOPYAOBAaHUEM, KOTOpBIC YYALIUICI HE MOXKET
UCTIPABUTh AK€ MO TPEOOBAHHIO YUUTEIIS.
OneHka NpoeKTHBIX padoT.

OTmeTKka «S5» CTaBUTCS €CIHM IE€Jb 4YeTKO chOopMyaupoBaHa M yOeauTeIbHO OOOCHOBaHA.
[IpencraBieH pa3BepHYTHIM IIJIaH JOCTHXKEHHSA LEed TpoekTa. Tema MpoeKTa pacKphiTa
MOJIHOCTBIO M HCYEPIIbIBAIOIIE.
Pabora conepxut 10CTaTOUYHO MOJIHYIO HH(OPMALIMIO U3 Pa3IMYHBIX UCTOYHHUKOB. [Ipencrasien
aHaJIN3 CUTYaIUi, CKJIaIbIBABIIMXCS B X0/1€ pabOTBhI, ClIeaHbl HEOOXOIUMBbIE BHIBO/IbI, HAMEUEHBI
nepcreKkTuBel  paboThl. Pabora  oTnuMYaeTcs  TBOPUYECKMM  MOAXOJIOM, COOCTBEHHBIM
OpPUTHMHAIBHBIM OTHOILIEHHEM aBTOpa K Ujaee npoekTa. PaboTa oTiin4aeTcst 4eTKUM U IPaMOTHBIM
opopmieHHEM B TOYHOM COOTBETCTBHM C YCTAaHOBJICHHBIMHM IpaBUJIaMU. BricTymieHue
COOTBETCTBYIOT TPeOOBaHUSAM MPOBEICHUS MPE3EHTALMH, OHO HE BBIILIO 32 PaMKH PErjaMeHTa,
aBTOp BJIAJICET KYJIbTYpOl 00IIEHUS C ayIUTOpUEH, MPE3eHTalUsl XOPOIIO OArOTOBIIEHA, ABTOPY
yIaJoch 3auHTEpecOoBaTh ayauTopuio. I[IpOIyKT MOJHOCTHIO COOTBETCTBYET TPEOOBAHUAM
KayecTBa (3CTETHYEH, Y00€H B UCIOJIb30BaHIUH, COOTBETCTBYET 3asIBJICHHBIM ILIEJISIM).
OTMeTKa «4» CTaBUTCA €CIU 11eNb CPOpPMYJIMpOBaHa, HO He 00ocHOBaHa. [IpeacTaBien KpaTkuii
IUTaH JOCTM)KEHUS LM MpOeKTa. Tema MpoeKTa pacKpbiTa HE MOJHOCThIO. PaboTa comepxur
HE3HAUUTENBHBIA 00BbeM MOIXOAsmEe MHOpMAIMK U3 OrpaHMYCHHOTO YHWCJIA OJHOTUITHBIX
UCTOYHUKOB. [IpeacTaBneH pa3BepHYTHI 0030p pabOTHI MO TOCTHKEHUIO IIeNiei, 3asSBICHHBIX B
npoekTe. Pabota camocTosiTennbHas, IEMOHCTPUPYIOIIAs CEPbE3HYI0 3aNHTEPECOBAHHOCTh aBTOPA,
IPEINPUHSTA MMONBITKA MPEACTaBUTh JTUYHBIN B3IV HA TEMY MPOEKTa, MPUMEHEHBI 3JIEMEHTHI
TBOpuecTBa. [IpeqnpuHATH NONBITKU OGOPMUTH PadOTY B COOTBETCTBUU C YCTaHOBJICHHBIMU
IpaBWJIaMd, TpPUIATh €M COOTBETCTBYIOLIYIO CTPYKTYpy. BBICTyIJIeHHE COOTBETCTBYIOT
TpeOOBaHUSM MPOBEACHUS MPE3EHTAI[MM, OHO HE BBILIUIO 332 PaMKH periiaMeHTa, HO aBTOp He
BJIaJieeT KyJIbTYPOil OOIIEHNUS ¢ ayIuTOpHel (yMEHHE OTBEYaTh Ha BOIPOCHI, JOKA3bIBAaTh TOUKY
3peHust). [IpoIyKT HE MOJHOCTHIO COOTBETCTBYET TPEOOBAHMSIM KaueCTBa
OtMmeTka «3» cTaBUTCS eclu 1enb chopMynupoBaHa HEYeTKo JHOO He chopmyrnupoBaHa.
IIpencraBieHHBI IIaH HE BEACT K JOCTHXKEHHIO LIEIU IPOEKTa. Tema IpoeKkTa pacKphiTa
dbparmenTapHo. bombias yacTe mpeacTaBiIeHHONW MHPOPMAIMK HE OTHOCHTCS K TeMe paboTHl.
AHan3 3aMEHEH KPaTKUM OMKMCAaHUEM X0/1a U OpsAKa paboThl. ABTOP MPOSIBUII HE3HAUUTEIbHBIN
UHTEpEC K TeMe IMpPOeKTa, HO HE MPOJEMOHCTPUPOBAJ CAMOCTOSTEILHOCTH B padoTe, He
HCIIOJIb30BaJl BO3MOKHOCTH TBOPUYECKOT0O MoaxoAa. B mucbMeHHON yacTH paboThl OTCYTCTBYIOT
YCTAHOBJICHHBIC NIPABUJIAMHU TOPSJIOK U YeTKasi CTPYKTYpa, JOMYLIEHBI OINOKU B 0()OPMIICHUH.
BricTymniieHre He COOTBETCTBYET TPEOOBAaHHSIM MPOBEACHUS Mpe3eHTauuu. [IpoeKTHBIN mpoTyKT
HE COOTBETCTBYET TpeOOBaHUSAM KadecTBa (3CTETHKA, YAOOCTBO UCIIOIb30BAaHUS, COOTBETCTBHE
3asIBJICHHBIM LICJISIM)

OueHka ymMmeHUil peliaTh pacuyeTHbIe 3a1a4M.



OtMeTKka «5» CTaBUTCA €CIM B JIOTHUECKOM DPACCY)KIEHUU U PELIEHUH HeT OMMOOK, 3ajaya
peleHa pairoHaIbHBIM CIIOCOO0M;
OTMeTKka «4» CTaBUTCS €CIIM B JIOTHYECKOM PACCYKACHHHM W PEIICHHH HET CYIIEeCTBEHHBIX
omMOOK, HO 3a/aya pelleHa HEepalMoOHAIBHBIM CIIOCOOOM, MM JONMYLIEHO He Oosee IBYX
HECYILECTBEHHBIX OLITHOOK.
OtMeTKa «3» CTaBUTCS €CIM B JIOTUYECKOM PACCYKICHUH HET CYLIECTBEHHBIX OIIUOOK, HO
JIOTYIIIEHA CYIIECTBEHHAs OIIMOKA B MAaTEMaTUYECKUX pacueTax.
OTMeTKa «2» CTaBUTCS, €CIIM UMEIOTCS CYILIECTBEHHBIE OLIMOKH B JIOTHYECKOM PACCYKIECHUU U
B pPELLECHUHU.

OuneHka yMeHMi pemiaTh JKCIIEPUMEHTAJIbHbIE 3a1a4H.
[Ipu oreHke 3TOr0 yMEHHs CJEIyeT YYUTHIBATh HAOMIOACHHS YUUTENs] U TPEIbSBISEMbIC
yUYalIUMCS Pe3YIbTaThl BBIIOJHEHUS OTBITOB.
OTMeTKa «5» CTAaBUTCS €CIIU IJIaH PEIISHUS 334K COCTABJICH MPABUIILHO, OCYIIECTBIICH MTOA00D
XUMHUYECKHX PEAKTHBOB U 000PYI0OBaHUs, JaAHO TIOJHOE OOBSICHEHUE U CJICNIaHbI BHIBOJIBI.
OtMeTka «4» CTaBUTCSA €CIIM IJIaH PEHICHHs] COCTABJIEH MPAaBHJIBHO, OCYLIECTBIIEH IOA00D
XUMHYECKHX PEaKTUBOB U 00OpYIOBaHUS. JOIMYILEHO HE 0oJiee IBYX HECYIIECTBEHHBIX OIIMOOK
(B 00OBSICHEHHHU U BBEIBOJIAX).
OtMeTka «3» CTaBUTCSA €CNIM IJIaH PEIICHHs] COCTABJIEH MPAaBHJIBHO, OCYLIECTBJIEH IMOA00D
XUMHUYECKHX PEaKTUBOB U OOOPYIOBAaHHMS. JOMYIICHA CYIIECTBEHHAs] OMMOKA B OOBSICHEHUU U
BBIBOJIAX.
OTMeTKa «2» CTaBUTCA €CJIM JOMYIICHBI ABE U Oosee ommOKH (B IJIaHE PENICHUS, B MOAOOpe
XUMHUYECKHX, PEaKTUBOB U 000PYIOBaHUS, B OOBSICHEHUH U BBIBOJIAX).

IIpuaoxenne 3

KoHTposbHO-U3MepHuTeIbHbIE MATEePUAJIbI

8 kiacc
KontpoabsHas padora Nel no Teme «BemecTBa 1 XuMHYeCKHEe peaKIHN»

3anmanue 1. Onpenenuts BaICHTHOCTH 3JIEMEHTOB 10 (popMyJie BemecTBa:

a) Na20 ; 0) BaCl2 ; B) NO ; r) CH4

3ananue 2. CocTaBUTh (POPMYJBI CIOKHBIX BEIIECTB, COCTOSIIMX U3 CIEAYIOIIMX XUMHUYECKUX
3JIEMEHTOB:

a) kanbius U xjopa (I) ; B) Bogoposia v Kuciopoja ;

0) dhocdopa (IIT) u Bomopoxa ; T) cepedpa U KHCIOPOIa.

3ananue 3. HaliguTe MOJIEKYJISIPHYIO MacCy BEIIECTB:

Na20, CuS0O4, HNO3, Fe(OH)3, K2CO3.

3aganue 4. Beraucinure MaccoBble 40U 2i1eMeHTOB B BeltiecTse CuO.

3amanne 5. PaccraButh k0d(QGdUIMEHTHI B ypaBHEHUsX. [lomuepkHYTh (GOPMYNBI CIIOXKHBIX
BeniecTB. OnpeneanTb TUITBI XUMUYECKUX PeaKIil:

a) Al + S = AI2S3

6) Zn + HC1 =ZnCI2 + H2

B) Au203 = Au + 02

r) P205 + H20 = H3PO4



Bapuanr 2.
3ananue 1. Onpenenuts BaICHTHOCTH 3JIEMEHTOB 0 (popMyJie BemecTBa:
a) CO2 ; 6) Cu20 ; B) K3N ; 1) AIBr3
3anmanue 2. CoctaBUTh (POPMYIBI CIOXKHBIX BEHIECTB, COCTOSIIUX U3 CICAYIOMINX XUMHYECKHX
AJIEMEHTOB:
a) kuciopona v Hatpus ; B) meau (II) u kuciopona ;
0) Maruus u Bojopoa ; r) azota (I) u kucmopona.
3aganue 3. Haliiute MOJIEKYJISIPHYIO MAacCy BEIIECTB:
Na2S04, H2S03, Zn(OH)2, CO2 , KNO3.
3aganue 4. Berunciaute MaccoBbIE JOJIM 3JIEMEHTOB B BeniectBe Ag20.
3aganue 5. PaccraButh ko3¢ duimeHTsl B ypaBHEHUSX. [loguepkHYTH (OPMYIBI CIOXKHBIX
BelecTB. OnpeaeuTb TUTIbl XUMUYECKUX PEeaKIU:
a) CuCl2 + Zn = ZnC12 + Cu
0) H2 + Br2 = HBr
B) Na20 + H20 = NaOH
r)CH4=C+ H2

Konrpoabnas padora Ne2 no reme «Kucsopoa. Bonopoa. Bona»

Bapuanrt I

1. Tect (BbIOCpUTE OAMH MPABWIHHBINA BapUAHT OTBETA)

1. DnemeHT, HanbosIEe pacIpOCTPaHEHHBIN Ha 3eMiIe, - 3TO

1) kucnopon 2) a3ot 3) Bogopon 4) KpeMHH

2. B npOMBIIIIEHHOCTH KUCIOPOJ] MOJIYyYalOT U3

1) xsiopara kanus 2) Boasl 3) Bo3ayxa 4) nepMaHraHara Kajaus

3. KaraniuzaTopom pasznoxkeHus nepoKcuia BOAOPOIa SABISIETCS

1) okcun kanbius 2) okcun cepbl(IV) 3) okcua maraus 4) oxcug mapranua(IVv)

4. Kucnopon BbIACISIETCS B XOJI€

1) rauenus 2) npixanus 3) ropenus 4) GoTocuHTE3a

5. YKaxuTe ra3, KOTOPBI HE OTHOCUTHCS K 0J1aropoTHBIM

1) a3ot 2) renuii 3) apron 4)HeoH

6. CJ10HBIE BEIIECTBA, COCTOSIIUE U3 JIBYX 3JIEMEHTOB, OJIMH U3 KOTOPBIX KUCIOPOJI 3TO:

a) OKCHJIBI 0) COJIM B) KUCIIOTHI ') OCHOBAHUS

7. YKaXXUTE NPaBUIbHOE CYKICHUE

1) Bo1opo1 0ueHb Majio pacTBOPSIETCS B BOJIE

2) BOJOPOJ UMEET BBICOKYIO TEMIEPATYPY CKUKECHUS

3) BOIOpOa MOXKET OBITh MOTYUYEH TP B3aUMOJICHCTBUM cepedpa ¢ BOIOM

4) BOAOPOJ HE pearupyeT ¢ KUCIOPOJIOM

8. B3Becu, B KOTOpPBIX MEJIKME YaCTHUIbI TBEPIOIO BEIIECTBA PABHOMEPHO PACIPEAEIEHBI MEXIY
MOJIEKYJIaMH BO/JIbI, Ha3bIBAIOTCS:

1) cycnieH3usmMu 2)3MyiabCUsIMH 3) IbIMaMH 4)a3po30JIMu

9.Bona pearupyer ¢ akTUBHBIMU METaJJIaMH, TAKUMH KaK HATPHHA U KaJIbLUH, ¢ 00pa3oBaHHEM
1) ruIpoKCUIOB 2)OKCUIO0B U BOAOPOAa 3)KUCIOT 4)rHIpOKCHIOB U BOJOPOIa

10. Bozma pearupyeT mo4TH co BCEMH OKCHUaMHU HEMETAJNIOB C 00pa30BaHUEM

1) ruapokcua0B U BOAOPOa 2)OKCHIOB U BOAOPOAA 3)KUCTOT 4)ruIpOKCHIIOB

2. 3amasusa co cBOOOIHBIM OTBETOM

1. 3akoHuUWTEe YypaBHEHHUS pEaKIWid TOPEHHs, paccTaBbTe KOIPDUIIMCHTHI, HA30BHUTE
MOJIyYMBLINECS BEIIECTBA.



a)P+02—-0)C+02—

B) Zn + 02 — ) C2H6 + 02 —

2. JlonummTe ypaBHEHUs PEAKIUI, XapaKTEPU3YIOLIUX XUMUTYECKHE CBOMCTBA BOJOPOAA:

a) H2 + CI2 —

0) H2 + FeO —

VKaxuTe, OKUCIIETCS WM BOCCTAHABIMBAETCSI BOJOPO/I B 9TUX PEAKIUAX.

3.Paccunraiite, Kakyro Maccy caxapa U BOJbI HY)KHO B35ITh JUJIsl pUTroToBIeHU 250r pacTBOpa ¢
MaccoBoil goJieit caxapa 15%.

4.CocTtaBbTe€ YypaBHEHHUsI pPEaKIMil B3aMMOJCUCTBUS C BOAOW CIEAYIONIMX BEIIECTB: Kajusi,
KaJIbIUsl, OKCHUJIA JINTUS. YKAXKUTE HA3BaHUsI BEILIECTB, 00Pa3yIOLIUXCs B pE3yJIbTaTe PEaKIIUH.
Bapmuanr 2

1. Tect (BbIOCpHUTE OUH MPABUIBHBINA BapUAHT OTBETA)

1. YkaxkuTe 00beMHYIO JOJIO KHCIOPO/ia B BO3IYXE

1) 0,009 2) 0,209 3) 0,409 4) 0,781

2. B nmaGoparopuu KUCIOPOA MOXKHO TIOJYYUTh MPU Pa3I0KECHUH

1) xyopara kanus 2) mepMaHTaHaTa Kaius 3) epoKcuia Bogopoa 4) 1o00ro U3 nepeurciIeHHBIX
BEILIECTB

3. MosneKyJIsSipHbIiA KUCITIOPO]l HE pearupyeT ¢

1) anmroMuauEM 2) 3070TOM 3) MebIO 4) IIMHKOM

4. I'a3, KOTOPBIN NOAAEPKUBAET TOPEHUE, - 3TO

1) kucnopon 2) Bojiopon 3) a3oT 4) yriaeKucIibii ra3

5. B coctaB Bo3yxa HE BXOJUT:

a) BOJIOpoJI 0) KUCIIOPO/I B) YIIIEKHUCIIBIN Ta3 T) aproH

6. CambIii I€rkuii ras:

a) CEpHUCTHIN 0) KUCIIOPOI B) YTIECKHUCIIBIHN T) BOAOPO.

7. BelectBa, yCKOPSIONIME XUMUYECKHUE PEAKIIUH ITO:

a) pacTBOPHI 0) CMECH B) BO3JIyX I') KaTaJIH3aTOPbI

8. B3BecH, B KOTOPBIX MEJKHE KalelbKU KUJIKOIO BEIIECTBA PABHOMEPHO paclpeieIeHbl MEXY
MOJIEKYJIaMH BO/IbI, HA3bIBAIOTCS

1) cycnieH3usimu 2) sMynbCUsIMH 3) IbIMaMU 4) a3po30J1sIMU

9. Ilpu HarpeBaHUU BOJia pearupyeT ¢ MEHEE aKTUBHBIMU METAJIJIaMU, TAKMMU KakK >KeJ1e30 U IIUHK,
¢ oOpazoBaHHEM

1) ruapokcuaoB 2) OKCUAOB U BOJOPOJIa 3) KUCIOT 4) THAPOKCUIOB U BOJOPO/Ia

10. Boma pearupyeT ¢ OKCHAaMU AKTUBHBIX METAJJIOB, TAKMX KaK HAaTPUM W KaJIbIUH, C
o0pazoBaHHEM

1) ruapOKCUAOB U BOJIOPOAA 2) OKCUIOB M BOOPOJia 3) KUCIOT 4) THAPOKCHU]IOB

2. 3amanus co CBOOOTHBIM OTBETOM.

1. 3akoHuUMTE YypaBHEHHUS peaKIUid TOPEHHs, paccTaBbTe KOIPQPUIIMEHTHI, HA30BUTE
MOJIYYMBIINECS BEIECTBA.

a)Fe+02 —->0)Ca+02 —

B)Li+ 02 —>r)C2H2 + 02 —

2. JlonuimmuTe ypaBHEHHS pEeaKlMil, XapaKTePU3yIOIIMX XMMUYECKHE CBOMCTBA BOJIOPOIA:
a)H2+S —

6)WO3 +H2 —

VKaxuTe, OKUCIISIETCS WM BOCCTAHABIIMBAETCSI BOJIOPO/I B 3TUX PEAKITUSX.

3. PaccunraiiTe, KaKyro Maccy caxapa M BOJbl HYy>KHO B34Tb Juisl IpurotosiaeHus S00r pactopa ¢
MaccoBO# aonel caxapa 5%.



4.CocTaBbTe ypaBHEHUS PEAKIIUN B3aUMOJICUCTBUS C BOJIOM CIICYIOIINX BEIECTB: Oapus, JIUTHSI,
OKCHuIga HanI/IH. YKa)KI/ITe Ha3BaHHUA CIIOKHBIX BCIICCTB, 06pa3y101u14xc;1 B pe3yanaTe peaKI_II/II/I.

KonTposbHas pa6ora Ne3 no Teme '"OCHOBHBIE KJIACChl HEOPTAHMYECKUX COeTHHEHMit"

Bapuanr 1

1. K kucinoraM OTHOCHUTCS KaXkKII0€ U3 2-X BEIIECTB:

a) H2S, Na2CO3
6) K2S04, Na2CO3
B) H3PO4, HNO3
r) KOH, H2SO4
2. Twunpoxkcuny menu (II) coorBercTBYyeT popmyna:
a) Cu20
6) Cu(OH)2
B) CuOH
r) CuO

3. ®opmyna cyiabduTa HaTPUS:
a) Na2S04
6) Na2S
B) Na2S03
r) Na2SiO3
4. Cpenu nepevrclIeHHbIX BEIIECTB KUCIOUN COJIBIO SBIISIETCS
a) TUJPU MarHus
0) ruapokapOOHAT HATPUS
B) TUJPOKCH]T KaJIbIIHs
') THAPOKCOXJIOPU MEIU
5. Kakoii u3 a3nmeMeHTOB 00pa3yeT KHUCIOTHBIN OKCH?
a) CTpOHIUHI
0) cepa
B) KalabIIUH
I') MarHui
6. K 0oCHOBHBIM OKCH/IaM OTHOCHUTCS
a) ZnO
6) Si02
B) BaO
r) Al2 O3
7. Okeup yrnepona (IV) pearupyer ¢ kaxabIM U3 ABYX BEIIECTB:
a) BOJIOM M OKCHJIOM KaJIbITUs
0) kucmopoaoM u okcuoM cepsl (IV)
B) Cyib(haTOM Kaliusi U TUAPOKCUIOM HATPHSI
r) pocdopHOI KUCTOTON U BOJOPOAOM
8. YcranoBuTe COOTBETCTBUE MEXAY (hOPMYJION UCXOIHBIX BEIIECTB U MPOAYKTAMH PEaKITui
®opmyibl BemecTB  [IpoayKThl B3aUMOEHCTBUSA
a) Mg + HCl — 1) MgCI2
6) Mg(OH)2 + CO2 — 2) MgCl12 + H2
B) Mg(OH)2 + HCI — 3) MgCI2 + H20

4) MgCO3 + H2
5) MgCO3 + H20



9. OcymiecTBUTE HENOYKY CIEAYIOIIUX MPEBPALLICHUI:

a) Fe—Fe203—FeCl3—Fe(OH)3 — Fe203

6) S — SO2 — SO3 — H2S504 — BaSO4

10. Kakast macca cynbdara kanus oOpasyercs Ipu B3auMoJeHcTBUU 49 T CepHON KHCIOTHI C
TUAPOKCUIOM Kaius?

Bapuant 2
1. K ocHOBaHHUAM OTHOCHUTCS KQXKIO€ U3 2-X BEIIECTB:
a) H20, Na20
6) KOH, NaOH
B) H3PO4, HNO3
r) KOH, NaCl
2. Oxcupay meau (II) cooTBeTcTBYET hopmyrna:
a) Cu20
6) Cu(OH)2
B) CuOH
r) CuO
3. ®opmyna cyiabhara HaTPUS:
a) Na2S04
0) Na2S
B) Na2S03
r) Na2SiO3
4. Cpenu nepeyrcieHHbIX BEIIECTB KUCIOM COJIbIO SABISETCA
a) TUZIPOKCHUJ Oapus
0) ruapoKcoKapOOHAT Kaus
B) THIPOKApOOHAT MEN
') TUAPUJL KaJIbLIUS;
5. Kakoii u3 anemMeHTOB MOXeT 00pa3oBaTh aM()OTepHBII OKCU?
a) HaTpuii
0) cepa
B) pocop
T') aIIOMHHHI
6. K 0oCHOBHBIM OKCH/IaM OTHOCUTCS
a) MgO
6) SO2
B) B203
r) Al2 O3
7. Okcua HATpUsl pearupyeT C KaXKIbIM U3 ABYX BEILECTB:
a) BOJIOM M OKCHJIOM KaJIbITUs
0) KHUCJIOPOJIOM U BOAOPOJIOM
B) CyJib(haTOM Kajusi ¥ TUIPOKCUIOM HaTPHUsI
) pocdopHoit KucIoTON U OKCcUI0M cephl (IV)
8. YcraHoBuTe COOTBETCTBUE MEXAY (DOPMYJION MCXOTHBIX BEIIECTB U MPOAYKTAMH PEaKITUi
®opmyisl BemecTs  [IpoayKTsl B3auMOAEUCTBUS
a) Fe + HCl — 1) FeCl2
0) Fe(OH)2 + CO2 — 2) FeCl2 + H2
B) Fe(OH)2 + HC1 — 3) FeCl2 + H20
4) FeCO3 + H2



5) FeCO3 + H20
9. OcyuiecTBUTE LUEMOYKY CIAEIYIONIUX MPEBPALICHUN:
a) Mg —» MgO—MgCIl2—Mg(OH)2 — MgS04
6) C — CO2 — Na2CO3 — Na2S04 — BaSO4
10. Kakas macca cynbdara Oapus oOpazyercsa npu Bzaumoneiicteuu 30,6 T okcuna Oapus c
JIOCTAaTOYHBIM KOJIMYECTBOM CEPHOM KUCIIOTHI?

KonrpoabHnas padora Ned no reme «CTpoenune aroma. XUuMHYECKasi CBSI3b»

Bapmuanr I
Yacts 1. Beibepute nmpaBuiIbHBIN BapUaHT OTBETA.
1. B KakoM psily XMMHUYECKHE 3JIEMEHTBl PAcHOJIOKEHBbI B MOPSJIKE BO3PACTAaHUS UX AaTOMHBIX
panuycoB?
)N, B, C 3) Na, Mg, K
2)N,P,As 4)B,Si, N.
2. B xakoM psly XMMHYECKHE DJIEMEHTHI PACIOJO0XKEHBI B MOPSAKE YBEIUYECHHS 3apsAfoB saep
aTOMOB?
I)B,N, C 3)Br,Cl, F
2)0,Se,S 4)Be, Mg, Ca
3. HauOoubImiel BOCCTAaHOBUTENBLHON aKTUBHOCTELIO 00JI1a1aeT
DSi 2)P 3)S 4)Cl
4. B xakoM psny XHMHUYECKHE OJJIEMEHTBHl pAcCIOJOXKEHbl B TMOPSAJKE OCIa0NeHUs HUX
HEMETAJUIMYECKUX CBOMCTB?
1) Be—=B—C 3) S—»CI—Ar
2) Ga—Al—B 4) Cl-»Br—I
5. B pany xumudeckux 3neMenToB B—>C—N
1) ycunuBaroTcs MeTalNINYECKUE CBOWCTBA
2) ocimabeBalOT BOCCTAHOBHUTEIIbLHEIC CBOMCTBA
3) yMEHbIIAETCSl AJEKTPOOTPULIATEIBHOCTh ATOMOB
4) yMeHbIIaeTcs BbICIIAS CTENIEHb OKHMCIIEHHS B OKCUAAX
6. Huzmas cTeneHb OKUCICHHS B PALY XUMHUECKUX 3JIEMEHTOB (PTOP—KUCIOPOA— YTIIEPOT
1) yBenuuuBaercsi  3) yMEHbIIAETCS
2) He U3MEHSICTCS 4) U3MEHSETCS NEPUOANIYECKU
7. Beicmii okcua coctaBa 90 00pa3yroT BCe 3J€MEHTHI
1) IVA rpynnsl 3) IV nepuona
2) IIA rpynmsl 4) Il nepuona
8. B psany rugpokcugos B(OH)3 — Al(OH)3 —TI(OH)3 cBoiicTBa ruipOKCUAOB U3MEHSAIOTCS OT
1) OCHOBHBIX K KMCIIOTHBIM 3) KHCIIOTHBIX K OCHOBHBIM
2) aMm(OTEepHBIX K KUCTOTHBIM 4) am(oTepHBIX K OCHOBHBIM
Yacts 2. Beibepurte BepHbIE yTBEPKICHUSA.
9. B psany xumMu4eckux 35eMeHToB Si—P—S:
1) yMeHbIIaeTCs YUCII0 IPOTOHOB B JIpe
2) yMEHBIIAETCS 3JIEKTPOOTPULIATENBHOCTh
3) yBEIMYMBAETCS YUCIIO JIEKTPOHOB BO BHEIITHEM 3JIEKTPOHHOM CJIO€
4) yBenMUUBaETCs paguyc aTOMOB
5) yCUJIMBAIOTCSl HEMETAJUIMYECKHUE CBOMCTBA
10. B psany xumudeckux siaemeHToB B—Al—TI:
1) mpoucXoauT mepexo OT HEMETAUTMUYECKUX CBOMCTB uepe3 aM(OoTepHbIE K METAUTMYECKIM
2) He U3MEHSETCS YUCIIO AIEKTPOHOB BO BHEIIHEM 3JIEKTPOHHOM CIIO€



3) yBEJIMUMUBAETCA JIEKTPOOTPULIATETBHOCTD
4) yMeHbILIaeTCsl pauyc aTOMOB
5) ocimabeBaroT HEMETAIINYECKAE CBOMCTBA
11. Dnementsl Al-Mg—Na xapaktepusyer ciaeayrolee:
1) yBenuumBaeTcs 3apsl Aep MpH YBEIMUESHUU pagrnyca aTOMOB
2) yBEJIMYMBAETCS YNCIIO HECTIAPEHHBIX AJIEKTPOHOB B aTOME
3) KUCIIOTHBIE CBOMCTBA OKCHJIOB YCHJIMBAIOTCS MPU YBEIUUYECTHUH ATOMHOM MAacChl 2JIEMEHTOB
4) BOCCTAaHOBHUTEJIBHBIE CBOMCTBA YCUINBAIOTCSA
5) ocnabeBarOT HEMETAIJINUECKUE CBOMCTBA
12. Jlng 3nemMeHToB, HaXoaqmuxcs B riaBHoil noArpynie I rpyn—mbsl nepruoandeckoi CUCTEMBI,
XapaKTEePHBI:
1) BogopoHbIe coequHeHus, nMeroIre ooryto Gopmyny SH4
2) OAMHAKOBOE YMCJIO BAJCHTHBIX JIEKTPOHOB
3) moxoxee CTPOEHUE JIEKTPOHHBIX 000JI0YEK aTOMOB
4) BBICIIHE THAPOKCHUIBI, COOTBETCTBYIOHE 00men hopmyne DO(OH)2
5) 0OIMHAKOBOE arperaTHOE COCTOSTHUE MPU OOBIYHBIX YCIOBUSIX
13. B psany xumudeckux siaemeHToB Mg— Al—Si:
1) yBenrumnBaeTcs 3JIEKTPOOTPUIIATETLHOCTD
2) yMEHBIIAIOTCS METAIIINYECKHE CBOMCTBA
3) yMEHBIIAOTCS 3apsiibl sIIEp AaTOMOB
4) yMEHBILIAETCS YNUCIIO0 AIEKTPOHOB BO BHEIIHEM 3JIEKTPOHHOM CJI0€
5) CBOMCTBa OKCHI0B U3MEHSIOTCS OT OCHOBHBIX Yepe3 aM(o—TepHbIe K KUCIOTHBIM
Yacts 3
14. Crpynmupyiite wactuisl: 3H, S5Mn, 2H, 55Fe, 4He, 1H
A) U30TOMNEI
b) nzobapsr
B) uzoTonsI.
Bapmuanr 11
Yacts 1. Beibepute nmpaBuiIbHBIN BapUaHT OTBETA.
1. B kakoM psiTy XUMHUYECKUE STIEMEHTHI PACIIONIOKEHBI B MOPSIKE YMEHBIIIEHUS paguyca atoma?
I)B,N, P 2)0,S,Se 3)Br,CLF 4)CLS,P
2. B kakoM psiy XMMHUYECKHE 3JIEMEHThI PACIIONOKEHBI B OPSAIKE YMEHBIICHUS 3apsiioB sAep
aToOMOB?
I)N,C,B 2)0,Se,S 3)Br,LLF 4) Be, Mg, Ca
3. HanOospIeii BOCCTAaHOBUTENBHON aKTHBHOCTBIO 00JIaaeT
I)Ca 2)K 3)Al 4)Si
4. CpoiictBa okcusioB B psigy BeO—CO2—N205 uzMmenstorcs ot
1) aMmOTEpHBIX K KUCIOTHBIM
2) OCHOBHBIX K KHMCJIOTHBIM
3) aMm(OTEepHBIX K OCHOBHBIM
4) KHCIOTHBIX K OCHOBHBIM
5. B pany xumudeckux 31eMeHTOB Si—P—S
1) yBenn4YMBaETCs UUCIIO BaJICHTHBIX JEKTPOHOB B aTOMax
2) yMEHBIIAETCS YUCIIO BaJIEHTHBIX JIEKTPOHOB B aTOMax
3) YMEHBIIAETCSI YUCIIO IPOTOHOB B SApax aTOMOB
4) yBeNMUUBAIOTCA PainyChl aTOMOB
6. Husmias cTerneHb OKUCICHHS B PNy XUMHYECKHUX 3JIEMEHTOB MBIIBIK—(Hochop— a30T
1) yBenuuuBaercss  3) yMEHbIIAETCS



2) He u3MeHsieTcs:  4) U3MEHSETCS NEPUOANYECKU
7. Beicimii okcun coctaBa 9203 00pa3yioT BCe 3J€MEHTHI
1) VA rpynmnst 3) IV nepuona
2) IIIA rpymnmbl 4) Il nepuona
8. B psany rugpokcugos HClI0O4—HBrO4—HIO4
1) mpoucxXoauT ocabIeHNEe OCHOBHBIX M YCUJICHUE KUCITOTHBIX CBOMCTB
2) IPOUCXOIUT Mepexo OT aM(POTEPHBIX K KUCIOTHBIM THIPO-KCHIaM
3) yCUIIMBAaIOTCS KMUCJIOTHBIE CBOMCTBA
4) KUCIIOTHBIE CBOMCTBA 0CJIa0eBaIOT

Yacts 2. Beibepute BepHbIe YTBEP)KICHHS.
9. B pany xumuueckux 3neMeHToB Na—Mg—Al:
1) ymeHbILIAIOTCS 3apsabl siAEp aTOMOB
2) yBEJIMYUBAETCSI YUCIIO 3JIEKTPOHOB BO BHEIIHEM IEKTPOHTHOM CJI0€
3) yMeHbIIaeTCA IEKTPOOTPULIATETBHOCTD
4) yMeHbIIIAeTCs paInyC aTOMOB
5) yCUJIMBAIOTCSl METANTMYECKHE CBOMCTBA
10. B psany xumudeckux sinemeHToB Li —Be—N:
1) mpouCXOaUT Mepexo OT METANIMYECKUX CBOMCTB uepe3 aM(pOTepHbIC K HEMETALITUIECKIM
2) yBEIMYUBAETCS YUCIIO 3JIEKTPOHOB BO BHEILIHEM JIEKTPOHTHOM CJI0€
3) yMeHbLIAeTCs BbICIIAs CTENEHb OKUCICHUS
4) yMeHbILIaeTCs paJuyc aTOMOB
5) ocnabeBarOT HEMETAITINUECKHE CBOMCTBA
11. B psaay xumudeckux 3neMeHToB F—Br—I:
1) Bce aeMEeHThI UMEIOT BBICUIYIO CTENEHb OKUCIIEHUS, PABHYIO HOMEPY I'PYIIIbI
2) yMEHBIIAETCS MPOYHOCTh BOJOPOJAHBIX COSTUHEHUIN
3) yBeIMYMBAETCS BICIIAS CTENEHb OKUCICHUS
4) yMEeHbIIIAeTCs CUjla TaJIoT€HOBOJOPOAHBIX KUCIOT
5) ocimabeBaroT HEMETAIINYECKAE CBOMCTBA
12. JIns 21eMEHTOB 2-Tro Nepruojia XapaKTEepHBbI:
1) ymeHnblieHue paanyca aTomMa Npu YBEIUYEHUU OPSAIKOBOTO HOMEpA 3JIEMEHTOB
2) OAMHAKOBOE YHCJIO BAJIEHTHBIX JJIEKTPOHOB
3) OIMHAKOBOE YUCJIO 3JIEKTPOHHBIX YPOBHEW Y aTOMOB
4) yBenMuyeHue KUCIOTHOTO XapaKTepa BhICIINX TUAPOKCHIIOB,
00pa30BaHHBIX 3TUMU AJIEMEHTaMH, 110 IIEPUO1Y CJIeBa HAIPABO
5) 3aKOHOMEPHO U3MEHSIOIIEECs arperaTHOE COCTOSIHUE IIPU OOBIYHBIX YCIOBHUSAX
13. B psiny xuMnueckux 31eMeHToB N—P—As:
1) ymeHbI1aeTCs paguyc aTOMOB
2) yMEHBIIAETCS 3JIEKTPOOTPULIATENBHOCTD
3) yCUIIMBAIOTCSl HEMETAJUNIMYECKHE CBOMCTBA
4) yBEIMYMBAIOTCA 3aps/bl SAEP aTOMOB
5) yBEIMYMBAETCS YUCIIO 3AMOJHEHHBIX AJEKTPOHHBIX CIIOEB B aTOMax
Yacts 3
14. Crpynnupyiite wactuiisl: 3H, 40Ca, 1H, 170, 18F, 40Ar
A) uzoTonsl
b) u3o00aper
B) uzorons!.



9 kaacc

Kontpoasnas padora Nel no reme «IloBTopeHue u yriry0JjieHue 3HAHNIH OCHOBHBIX
pa3aesoB Kypca 8 kiacca»
Bapuanm 2
Yactb A. TecToBbie 3aaHUs C BBIOOPOM OTBETA
1.(2 6amra) XuMHUUYECKHUH 3JIEMEHT, UMCIOIIHA CXEMYy CTpOEHHUs atoMa +8 )2 )6 , B
[lepuoauueckoil cuctemMe 3aHUMAET MOJI0KEHHUE:

A. 2-ii nepuop, rmapHas noarpymnmna VII rpynimsl.
b. 2-ii nepuon, riaBHasg noarpynna VI rpynims.
B. 3-ii nepuon, rnaBHas noarpynna VI rpymnmsl.
I'. 2-11 nepuon, rnasHas noarpynmna Il rpynmner.
2.(2 6amma) DnemeHT ¢ Haubosee IPKO BBIPAKEHHBIMU METAJTMYECKUMH CBOMCTBaMU:

A. Kanuit b. JIutnii B. Hatpuii I'. PyOunmii
3.(2 6anma) Oxcup a5eMenTa J ¢ 3apsaaoMm siapa +11 cooTBeTcTBYeT 0011l (hopmyre:

A. 220 b. 20 B. 50> I'. 503
4.(2 6amna) XapakTep CBOHCTB BBICIIEIO OKCHAa XUMHUYECKOTO AJIEMEHTA C IMOPSAIKOBBIM HOMEPOM
6 B Ilepnoauyeckoii cucreme:

A. Amporepnsiii.  B. Kucnortsrii. B. OcHOBHBII.
5.(2 6anna) KucnorHble cBoMCTBa HanboJee IPKO BBIPAXKEHBI Y BBICIIETO THAPOKCHIA:
A. AntoMuHUS b. Kpemuus B. Yrnepona I'. ®ochopa

6.(2 6anna) YpaBHEHHE peakiliy 3aMEIICHHsI COOTBETCTBYET :

A. COz + CaO = CaCOs3 Bb. CO; + H20 = H,CO;3
B.C+2CuO0=2Cu+CO; TI.2C+02=2CO
7.(2 6anmna) @opmyrna BelecTsa, pearupyroero ¢ okcuaom meau (10):

A. H20. b. MgO. B. CaCl,.  T'. H2SOa.
8.(2 6amta) Daementom I B cxeme mpesparieHnii 32> 2,05> H3DO4 sBisercs:
A. Azor. Bb.Cepa. B. Yruepon. I'. ®ocdop.
Yactp B. 3aganus co cBOO0OAHBIM 0TBETOM
B9.(6 6aiutoB) CooTHecHTe.
®opmyJa ruAPOKCUaA:
1.H3POs. 2.Ba(OH); . 3. Fe(OH)s . 4. H2SOx4.
dopmyJia okcuaa:
A. FeO .B. Fex0s. B. BaO. I'. SOa. . P20s.

B10.(8 6annoB) 3anumuTe ypaBHEHHs peakiMii MEXy paCTBOpaMH I'MIPOKCHIA FIEMEHTa C
MOPSAAKOBBIM HOMEPOM 20 U BOJIOPOJAHOTO COEAUHEHHUS JIEMEHTA C MOPSAIKOBBIM HOMEpOM 17 B
ITepuonnueckoii cucreme. HazoBute Bce BEIECTBA, YKAKUTE TUI PEAKLIAHU.

Yacts C

C11.(8 6amnoB) Ilo cxeme mpeBparnieHui
SO~ SO3> H2SOs4~> NaxSO4

COCTAaBbTE YPABHECHUS PEAKLUN B MOJIEKYJISIPHOM BHUJIE.



C12.(4 6anna) Ilo ypaBaenuto peakunn CaCQO3 =CaO + CO:2
paccumTaiTe Maccy OKCHJIa KalbLiusl, KOTOPBIN oOpasyercs npu paznoxernnu 200 r kapboHara
KaJIbIHA
Bapuanm 1
Yactpb A. TecToBbie 3a1aHUS ¢ BHIOOPOM OTBETA

1.(2 6amra) XuUMUYECKHM 3JIEMEHT, UMEIOIINMA CXeMy CTpoeHust atoma +14 )2 )3 )4 , B
[Iepronnueckoit cucteMe 3aHUMAET MOJI0KEHUE:

A. 4-11 nepuop, rnapHas noarpynmna II rpynnst. b. 2-i nepuos, rnaBuHas noarpynna VI rpynmsl.
B. 3-ii nepuog, rimasHas noarpynna IV rpynnsl. I'. 3-if nepuon, rmasHas noarpynna Il rpynmnsr.
2.(2 6amma) DnemMeHT ¢ Haubosee IPKO BBIPAKEHHBIMU HEMETAJUIMYECKUMU CBOWCTBAMM:

A. Kpemuuii. b. Maruuii. B. Cepa. I'. ®ocdop.
3.(2 6anma) Oxcup a5eMeHTa J ¢ 3apsaoM siipa +16 cooTBeTcTBYET 001IeH hopmyre:
A. D20 b. 50 B. 5,03 I'. 503

4.(2 6aynna) XapakTep CBOMCTB BBICIIETO OKCHIa XUMHUYECKOTO 3JIEMEHTA C TTOPSIKOBBIM HOMEPOM
7 B Ilepunonnyeckoii cucreme:
A. Amdotepusiit B, Kucnotusrit B. OcHoBHBIl

5.(2 6amna) OcHOBHBIE CBOMCTBA HanOOJIee IPKO BHIPAKEHBI Y BBICILIETO THAPOKCHIA!
A. Bapus. b.bepunnus. B.Kanbmus. I'. Maraus
6.(2 6anna) YpaBHEHHE XUMHYECKOW peaKIIMi OOMEHa COOTBETCTBYET XUMUUYECKOMY YPaBHEHHIO:

A. CuO + H2 =Cu + H20 Bb. CuO + 2HCI = CuCl; + H20

B. Cu + Clx = CuClL, I'. 2Cu + O2 = 2CuO
7.(2 6anmna) dopmyra BeLIecTBa, pearupyromiero ¢ pacCTBOPOM THAPOKCHIA KaTIBIUS:
A. HCL B.CuO. B. H,O. TI'.Mg.

8.(2 6amta) Daementom I B cxeme mpesparieanii 32> 20> HyD0;3 sBasiercs:

A. Azor. b. Maruuii. B. Amomunuii. I'. Yraepon.
Yacrs B. 3aganus co cBOOOIHBIM 0TBETOM
B9.(6 6amtoB) CootHecure.
DopmyJia OKCHIA:

1. CuO. 2.COa. 3. A2Os. 4. SOs.
DopmyJa rHAPOKCHUAA:

A.H>SO4. B. Al(OH);  .B.Cu(OH),. TI.CuOH. A. H2CO:s.
B10.(8 6annoB) 3anumuTe ypaBHEHHs peakifii MEXy paCTBOpaMH I'MIPOKCHIA FIEMEHTa C
MOPSAIKOBBIM HOMEPOM 3 U BOJIOPOJAHOTO COETUHEHHS 3JIEMEHTA C IOPSAIKOBBIM HOMEPOM 9 B
ITepuoanueckoii cucreme. HazoBuTe Bce BeniecTBa, yKaxuTe TUM PEAKIIUH.
Yacts C
C11.(8 6amnoB) Ilo cxeme npeBpatieHui

BaO-> Ba(OH);»> BaCO3—> BaCl,

COCTaBbTE YPAaBHEHUS PEAKIUIT B MOJIEKYISIPHOM BHUJIE.
C12.(4 6anna) Ilo ypaBHenuto peakuuun 2Mg + O2 = 2MgO

paccuuTaiite 00beM KucIopoaa (H.y.), HEOOXOIUMOTO IS TIOJTHOTO Cropanus 1,2 T MarHusl.



KontposbHas padora Ne2 no treme «JeKTPoIUTHYECKAS JUCCONMALNS. XUMUYECKHe

P€aKIuu B pacTBopax»

Ha BeImostHeHME BCelt MPOBEPOUYHON PaOOTHI OTBOIUTCS 45 MUHYT.

Pabora cocrout u3 3 yacreit. Kaxxaplii BapuanT npoBepoyHON pabOThl COCTOUT U3 12 3a1aHMiA:

6 3agaHuil — ¢ BEIOOPOM OTBeTa (4acTh A);

5 3agaHuil — ¢ KpaTKUM OTBETOM (4acTh B).

2 3aJlaHHs — BBICOKOT'O YPOBHS CJIIOKHOCTHU C pPa3BEpHYThIM OTBETOM (4acTh C)

BapuaHThl COOTBETCTBYIOT 0230BOMY YPOBHIO CJIIOKHOCTH.

B kaxxnom 3aianum 4actu A MpeuioKeHbl YeThIpe BapruaHTa OTBETa, U3 KOTOPBIX

HY>KHO BBIOPATh 2 MPaBUIbHBIX.

3ananus yactu B- OTBeT K 3aaHUSIM 3TOM YacTH 3allMChIBaeTCs B BUJE MOCIEI0BATENbHBIX LHU(P
tabnuiy. Kaxxgomy ameMeHTy mepBoro cToidia HaJlo MOCTaBUTh B COOTBETCTBHE AJIEMEHT BTOPOTO
cToJiOna (IpuYeM B 3TOM CTOJIOIE MOTYT OBITh U JIMIITHUE dJIEMEHTHI).

B 3amanum ywactm C — HEOOXOIMMO WCHOJIB3ysS METOJ DSJIEKTPOHHOTO OallaHCa pPacCTaBUTh
K03 (UIIMEHTH B ypaBHEHUU PEAKIIMU U OCYILIECTBUTH IIPEBPAILICHHUS.

Kpurepun oueHok:

0-10 11- 18 19-25 | 26-27
2 3 4 5
Bapuanr 1.
Yacts A
1. I3 npey105keHHOr 0 IIepeyuHs BBIOEpUTE [1Ba BELIECTBA, KOTOPBIE OTHOCATCS K
JIEKTPOIUTAM

1) NaCl 3) Ba(OH):
2) BaO 4) O

2. VI3 npeasioskeHHOT o MepeyHs BhIOEpUTE J1Ba Mapbl BEUIECTB, MEX/1y KOTOPBIMU IPOTEKAET

peaKknud 3aMCIICHU .

1) XKenes3o u HuUTpar cepedpa

2) oxcun cepsl (VI) u okcuna xenesza (I11)

3) okcupg meau (II) 1 comsHas kucaoTa

4) aTtOMMHUU U XJIOP

5) HaTpui U BoJa

3. W3 npemyiokeHHOTO MepevHs BHIOEPHUTE JABa Maphl BEMIECTB, MEXKY KOTOPBHIMHU MPOTEKAET

OKHCJIUTCIIbBHO-BOCCTAHOBUTCIIbHAS PCAKIUA.

1) cepsl ¢ amoMUHUEM

2) oxcuna xenesa (I1I) ¢ Bonopogom

3) YIIeKHCIIOro ra3a ¢ «u3BECTKOBOM BOJIOM»

4) pasnoxeHue THApoKapOoHaTa HaTpuUs

4. BeibepuTe Bce BepHBIE BHICKa3bIBAaHUSI OTHOCUTEILHO PEAKITUU

CaCO3(s) <> CaO¢z) + CO2 ) -157 x]Ix

a) peakIus pa3jaoKeHus:  O)peaklusi COSTUHEHHUS  B) SHIOTEPMHYECKAs

') 9K30Te€pMUYECKas JT)OKHCIUTEIbHO-BOCCTAHOBUTEILHAS XK) oOparumas

5. Ilpu auccoumarnyu 1 MOJIb KaKMX ABYX M3 MPEIJIOKEHHBIX BEIIECTB 00pa3yercst 2 MOJb

AHHUOHOB

1) HuTpat Maruus
2) runpokcu oapus



3) XJ0opua HATPUS

4) dpocdar xanus

5) cynbdar HaTpus

Yacte B

1. lonumure 4ucIo 31EKTPOHOB, IPUHUMAIOIINX Y4aCTHE B JAHHBIX IIPOLIECCaX.
VYkaxkuTe, Kakue U3 MPOLECCOB SBIIAIOTCS OKUCICHHEM, a KaKHe BOCCTAHOBJICHUEM.

Cxema [Ipouecc(okucnenue uim
BOCCTAHOBJICHHEC)

H’ —2H+

Mn+7 —>MH+2

N-3 —>N+5

Ca*? —Ca’

2. VYcTaHOBUTE COOTBETCTBHE MEXKIY PEArupylolIMMU BEIIECTBAMU M MPOJYKTAMH HUX
B3aMMOJICHCTBUS: K KaXIOH MO3UIMUA, 0003HAYEHHON OYKBOU, MOAOEpHUTE COOTBETCTBYIOIIYIO
MO3UINI0, 0003HAYCHHYIO [IHU(PPOI.

PEATHPYIOIIUE BEIIECTBA MTPOJIYKTBI B3AUMO/IENCTBUS
A)MgO +SO; —» — 1) MgSOs+H,

B) Mg(OH)2+H2S04 —» —2) MgSO4+H,0

B) Mg(OH),+H,S0; —» —>3)  MgSO:+H,0

— 4) MgSO4+H>
— 5) MgSOq4

3. YcTaHOBUTE COOTBETCTBHUE MEXKAY CXEMOUM OKHUCIUTEIbHO-BOCCTAHOBUTEIBHON pEaKIINKN
U BEIECTBOM - OKUCIIUTEIEM B HEN.

CXEMA PEAKLIAM QKUCTTHTE
A) NO + 505 — 504 + N 1}y
By NOo + Hald + Oy — AN 2y NG
B) HNO; + Cu — CulNOg)s + N0y + Hel) 3) Ny
41 500

5) TINGy

4. 3akoHunTEe ypaBHEHUS peakiuid. COCTaBbTE JJI1 HUX MOJHBIEC U COKPAIICHHBIE HOHHBIE
YpaBHEHUS:
a) HNO3+Ba(OH),— 6) NaOH+FeCl;— B) NaxCO3+HCl—

5. B pe3ynbTare peakijuu, TEPMOXUMUUYECKOE YPaBHEHHE KOTOPOM
2H>(r) + O2(r) = 2H20(r) + 484 x/x,

BbIIEIIIOCH 968 K/ TernoTel. Beruucnure Maccy o6pa3oBaBieiicst pu 3TOM BoAbl. OTBET
YKaXHUTE B IPAMMAaxX C TOYHOCTBIO J0 HENbIX.

Yacts C

1. Ucnonp3ys MeToJ 3JEKTPOHHOTO OanaHca, paccTaBbTe KOI((UIIMEHTH B ypaBHEHHUH
peaKkuuu, cxema KOTopoi



P+HNO3+H>O—H3PO4+NO
Onpenenure OKUCIUTEIb U BOCCTAHOBUTEID.

2. Jlana cxema NpeBpaleHui:

Fe(NO3),—Fe(OH); — X — 'Fe,03

Hanummure MonekynspHble YpaBHEHMsSI peakUuid, C TOMOILBI0 KOTOPBIX MOXKHO
OCYIIECTBUTh yKa3aHHbIE MpeBpauieHus. JlJis mepBoro MpeBpalieHusi COCTaBbTE COKPALIEHHOE
MOHHOE YpaBHEHHUE PEaKIIN.

Bapuanr 2.
Yacts A
1. VI3 mpes10’keHHOT 0 TIepeyHs BBIOEpUTE J1Ba BEIIECTBA, KOTOPBIE OTHOCATCS K
HEBJIEKTPOJIUTaM
1) NO; 2) HNOs3

3) C;HsOH4) CaCl,

2. V3 npeioxKeHHOTO TepevHsl BEIOEPHUTE JIBE Taphl BEIIECTB, KaXKaas W3 KOTOPHIX JAET
peakiuo oOMeHa.

1) oaTuneH u Boaa

2) coJisiHas KUCJIOTa U MarHui

3) cynbdaTt Menu U TUIPOKCU] Kaus

4) anieTuiieH U 6poM

5) yKCyCcHas KUCI0Ta U TUAPOKCU]T MarHUs

3. W3 mnpenioXeHHOTo TepedHs BBIOEpUTE JBE PEAKIHUH, K KOTOPHIM OTHOCHUTCS
B3aMMO/JICUCTBHUE KeJe3a C XJIOPOBOJOPOIHON KHUCIOTOM.

1) paznoxenus

2) OKHCIUTEIIbHO-BOCCTAHOBUTEIIbHAS

3) coequHEHUS

4) obmMeHa

5) 3aMeIIeHus

4. BeibepuTe Bce BEpHBIE BHICKA3bIBAHUS OTHOCUTEIBLHO PEAKITUU

Sae)+ 02y« SO2r) + 297 k%

a) peakIus pa3jokeHus  0) peakius 3aMenieHus B) SHJIOTEpPMUYECKAS

T') 3K30TepMUYECKas J1)OKUCIIUTEIHLHO-BOCCTAHOBUTEIbHAS K) oOpaTumas

5. IIpu nucconmanuu 1 Mok, KAaKUX JIBYX U3 MPEIOKEHHBIX BEILIECTB 00paszyercs 2 MOJb

KaTUuOHOB

1) cynndara xeneza(ll)

2) xapOoHaTa HaTpuUs

3) xJopuaa KaiabIus

4) cuaukara Kajaus

5) xJIopu HaTpuUs

Yacts B

1. JlonummmTe 9uCIo 3JEKTPOHOB, MPUHUMAOIINX YIaCTHE B IAaHHBIX TPOIECCaXx.
VkaxuTe, Kakue U3 MPOIECCOB SBIISIOTCS OKUCICHUEM, a KAKME BOCCTAHOBIICHHEM.

Cxema [Ipouecc (oxkucieHue uium
BOCCTaHOBJICHHC)

S+6 —>S_2
0y’ —207




N-3 —)N+2

P’ —Pb*?

2. VYcTaHOBUTE COOTBETCTBHE MEXAY pPEarupyrollMMH BEIIECTBAMU M NPOAYKTaMU HX

B3aMMOJICHCTBYS: K KaXIOH MO3UIMU, 0003HAYEHHON OYKBOU, MOAOEpHUTE COOTBETCTBYIOIIYIO

MO3UINI0, 0003HAYECHHYIO [H(PPOI.

PEATHMPYIOIINE BEHIECTBA ITPOIYKTBIB3AUMO/JIEVICTBU
A) NaxCOs3+HCl — — 1) NaCl+CaCOs3
b) Nax2COs3+ CO+H. 0 —>» —2) NaHCOs3
B) Na2CO3+ HLO —> — 3) NaHCOs+ HCI
I Na2CO3+CaCl,. —> —>4) NaOH+CO2+H20
—*9) NaOH+ NaHCOs3
—» 6) NaCl+CO2+H20

3. YcTaHOBHUTE COOTBETCTBUE MEXKY CXEMOM OKUCIIUTEIbHO-BOCCTAHOBUTEIILHON PEAKIINU

U BEIIECTBOM-BOCCTAaHOBHUTEIEM B HEH.
CXEMA PEAKIIHHA

BOCCTAHOBHTE/L

A) Fea(804 )5 + 50y + HpO — FeS0, + Hp50y I} Fex (S04

B) MnOs + HBr — Braz + MoBre + HaO
B} Fe + HBr — FeBrz + Ha

2} B0
3y HBr
4) MuOy,

5) Fa



4. 3akoHunTEe ypaBHEHUs peakiuid. COCTaBbTE JJI HUX MOJHBIEC U COKPAILICHHBIE HOHHBIE
YpaBHEHUS:

a) KoCOs+BaCl, — 6) KOH+ Mg(NO3)>— B) BaCO3;+HCl—

5. B pe3ynbrare peakuuu, TEPMOXUMHUECKOE YpaBHEHUE KOTOPOH

2H5(r) + O2(r) = 2H20(r) + 484 x/Ix,

BeIIeMIOCh 1452 x/Ix TermnoTel. Beraucnure mMaccy oOpa3oBaBIIeiicst TpU ATOM BOABI (B
rpaMmax). 3auIIATe YUCIO C TOYHOCTBIO /10 LEIbIX.

Yacrs C

1. Mcionb3ys MeTO/ 3JIEKTPOHHOTO Oaanca, paccTaBbTe KO3(GHUIIMEHTH B ypaBHCHUHT
peaKkuuu, cxema KOTopoit

Zn + H2SO4xomy — ZnSO4 + HoS + HO

Ornpenennure OKUCIUTENb U BOCCTAHOBUTEID

2. laHa cxema NpeBpaleHui:

Ca—X—Ca(OH),—CaCO3

Hanummure MoNeKynIspHbIE YpaBHEHHS pEaklHii, C TIOMOIIBI0 KOTOPBIX MOXKHO
OCYIIECTBUTH YKa3aHHbIE MpeBpauieHus. s TpeTbero mpeBpalleHus COCTaBbTE COKpAILICHHOE
MOHHOE YPaBHEHHUE PEaKIINH.

Kontponbras padota Ne3 o Teme «BakHel1ne HeMETaIbl U UX COCTUHEHUS»

Bkiroyaet 10 3aganuid.

Yacts 1 Bimrovaer 6 3aganuii 6azoBoro ypoBHs (Al — A6). K kaxxnomy 3aganuto gaercs 4
BapHUaHTa OTBETA, U3 KOTOPBIX TOJBKO OJIMH MPABUJIbHBIN. 3a KXKIbIA MPAaBUIbLHBIA OTBET 1a€TCS
1 6amn. MakcuManbHbIH 0aii 3a 1 9acTs — 6 0ajIoB.

Yacts 2 coctout u3 3 3aganuii noseiieHHoro ypoBHs (B1 — B3), Ha kotopsie Hajo 1aTh
KpaTKWi OTBET B BUJC YKCIIA WM TIOCTIEA0BATENBHOCTH U(Dp. 3a KaXKIbIil MPaBUIBHBIN OTBET ThI
noJay4uis 2 6anna. MakcumanbHbIi 6ait 3a 2 9acTb — 6 6aos.

Yacte 3 comepxut 1 Hambonee crnoxkHoe, oovemMHoe 3amanue Cl , koropoe TpeOyer
MIOJTHOTO OTBETA. 3a MPAaBHJILHOE BHITIOJIHCHHE 3aJaHUS ThI MOXKEIIIb MOJYyYUTh 3 Oasa.

bannel, momydeHHbIe 3a BBIMOJHEHHBIC 3amaHusi, cymMmmupyroTtcs. [loctapaiics HaOpaTh
HanOoJIbIIIee KOJUYECTBO 0ayuioB. MakCUMaIbHBIN MEpBUYHBIN Oayut — 15 6amios.

CucreMa OLIEHUBAaHUS PAOOTEIL.

0 — 6 0aAIUIOB — «2» 7 —9 0aiuioB — «3»
10 — 12 6ayuioB — «4» 13 — 15 6aiuioB — «5»

BAPHUAHT -1
Yacrts 1

[Ipu BBINOJIIHEHNM 3a@HUI 3TOW YaCTH IO HOMEPOM BBIIIOJIHSEMOr0 BaMU 3a1aHMs [I0OCTaBbTE
3HaK «X» B KJIETOUKY, HOMEp KOTOPOH COOTBETCTBYET HOMEpY BHIOPAHHOTO BaMHU OTBETA.

A 1. ®opmysibl BBICIIETO OKCHAA U JIETYYEr0 BOJIOPOJIHOTO COCTMHEHHS dJIEMEHTa D ¢
3NeKTpOHHOI Gopmystoit atoma 1s22s22p™:
1) 502 u OHa 3) 303 u H20.




2) 9205 u OHj3 4) 3,07 u HO.
A 2. CriocoOHOCTh aTOMOB IPUHUMATD JIEKTPOHBI YBEITMUUBACTCS B PAIY:

1)Se-Te-0-S 3)O-S-Se-Te
2)Te—-Se-S-0 4)Se-Te-S-0
A 3. Cxeme npespamienus P — P> cooTBeTCTBYeT XUMHUUECKOE YpaBHEHHE:
1) 4P + 50, = 2P20s 3) 4P + 30, = 2P70s
2)3Mg + 2P =Mg; P> 4) 2PH3 + 40, = P20s + 3H20
A 4. Oxcup yraepona (IV) He B3auMOJIEHCTBYET ¢ BeIIeCTBOM, (hopmMylia KOTOPOTo:
1) Ca(OH): 2) SO2 3) HO 4) Ba(OH):
A 5. Von CO3%* M0XkHO 06HAPYKHTH C HOMOLIBIO PACTBOPA, COAEPIKAIIETO:
1) xKaTHOH aMMOHHUSI. 3) TUAPOKCUJI-HOH.
2) KaTHOH BOJOpOJa 4) KaTUOH HATPUA.

A 6. BepHbl 11 cinenyrolue BbICKa3bIBaHUsI?
A. B rimaBHO# noArpyniie OKUCIUTEIbHbIE CBOMCTBA aTOMOB 3JIEMEHTOB CYBEJIIMUCHUEM
MOPSAIKOBOTO HOMEpa YCUJIUBAIOTCSI.
b. B raBHOM NOArpyIne OKUCIUTEIbHBIE CBOMCTBA ATOMOB 3JIEMEHTOB C YBEJIIMUCHUEM
MOPSAIKOBOTO HOMEpa 0CI1a0eBaloT.
1) BepHO TONIBKO A 3) BepHO TONBKO b
2) BepHBI 00a CYKICHUS 4) oba cyxJeHHUs HE BEpHBI

Yacts 2.

B 3amanum Bl Ha ycTaHOBJIEHHE COOTBETCTBUS 3alHIIMTE IOCIEIOBATEILHOCTh U Oe3
poOEeJIOB M IPYTUX CUMBOJIOB.

B1. YcraHoBUTE COOTBETCTBHE MEXKY YACTHUIIEH U SJICKTPOHHOU (HOPMYITOH.

YJACTULA OJIEKTPOHHAS ®OPMVIJIA
A)S? 1) 1822822p2.
B)C 2) 1s22522p®3s23p°®
B) P 3) 1s22s%2p®3s23p*
) N¥ 4) 15%2s*2p°3s23p°
5) 1s22522p°3s?
6) 1s>

OTBeToMK3a1aHNI0B 2 sIBIIsIeTCS TOCIIeI0BATEILHOCTE UMD B IOPSJIKE BO3pACTAHUSI.

B 2. [IpocTtoe BermiecTBO cepa B3auMOCHCTBYET C BEIIECTBAMU:

1) O2 4) KOH
2) Ca 5) Mg
3) H20 6) H2

OTtBetoM k 3aianuto B 3 sBisercs yucio. 3anummre 3T0 YUCIo B OJJaHK OTBETOB 0€3 yKazaHUs
€IMHUL] U3MEPEHHUS.

B 3.MaccoBas noss kuciopoza (B %) B CEpHOM KUCIIOTE paBHA (3anuImmTe 4mcio, ¢
TOYHOCTBIO 10 JIECSTHIX)
Yacrsp 3

3anuiuTe HOMEP 3a/1aHus U TIOJTHOE PeleHue

C1. Ilo ypaBuenuto peakuuu N2 + O = 2NO paccunrtaiiTe 00beMbl HCXOAHBIX BEUIECTB IS
noxyyeHus: 1 Moib raza okcuza azota (1I).




BAPUAHT -2
Yacts 1

[Ipu BbIMONIHEHUH 3aJaHUI 3TOW YaCTH MOl HOMEPOM BBITIOJIHSIEMOTO BaMU 3a/IaHHsI IOCTaBbTE
3HaK «X» B KJIIETOUKY, HOMEp KOTOPOI COOTBETCTBYET HOMEPY BHIOPAHHOTO BaMU OTBETA.

A 1. ®opmysbl BBICIIETO OKCHAA H JIETYYET0 BOJIOPOJIHOTO COCTUHEHHUS dJIEMEHTa D ¢
3NeKTpOHHOI Gopmystoit atoma 1s22s22p?:

1) 202 u OHy 3) 303 u H2D.
2) 5205 u OH3 4) 9,07 u HO.

A 2. CriocoOHOCTh aTOMOB IPUHUMATD AJIEKTPOHBI YMEHBILACTCS B PAIY:
DF-Cl-Br-1 3)Br—-1-F-CI
2)I-Br-CI-F 4)Cl-F-1-Br

A 3. Cxeme nipeBpalieHus N*2 — N*  CcOOTBETCTBYeT XMMHUUECKOE yPaBHEHHE:
1) N2 + 3Mg = MgzN» 3) N2+ 02 =2NO
2) N2 + 3H, = 2NH3 4) 2NO + O2 =2NO;

A 4. Okcun cepsl (VI) He B3aMOJEHCTBYET C BEIIECTBOM, (hopMysia KOTOPOro:

1) CO2 2) H.O 3) KOH 4) MgO

A 5. on SiO3> MOXHO 0OHAPYKUTH C TIOMOIIBIO PACTBOPA, COIEPIKAIIETO KATHOH:
1) Gapus 3) KampIug
2) Bogopona 4) cepebpa

A 6. BepHbl 11 clieIyIolye BhICKa3bIBaHUs?
A. B nepuoze okuciauTenbHble CBONCTBA aTOMOB 3JIEMEHTOB CYBEIMYEHUEM
MOPSIIKOBOTO HOMEPA YCUITUBAIOTCSL.
b. B nieproie OKUCIUTENBHBIE CBOMCTBA aTOMOB 3JIEMEHTOB C YBEIUYEHUEM
MOPSITKOBOTO HOMEpa 0CJIa0eBaloT.

1) BepHO TOJIBKO A 3) BepHO TOIBKO b
2) BepHBI 00a CYKICHUS 4) o0a cy>XIeHHsI HE BEPHBI
Yacrs 2.

B 3amanum Bl Ha ycTaHOBJIEHHE COOTBETCTBUS 3alHUIIMTE IOCIEIOBATEILHOCTh U O€3
po0eJIoB U IPYTUX CUMBOJIOB.

B1. YcTaHOBHUTE COOTBETCTBUE MEXK]Yy YaCTULIEH U AJIEKTPOHHON (POpMyInoit

YACTHULA OJIEKTPOHHAA ®OPMVYIJIA
A) C*? 1) 18252
B) CI 2) 1s22522p®3s%3p°®
B) Si 3) 1522522p®3s%3p°
N 4) 1s22522p%3s23p?
5) 1s?2s22p°®

6) 1s22s22p°

OTBeToMK3a1aHNI0B 2 sIBIIsIETCS TOCIIeIOBATEILHOCTD UMD B TIOPSJIKE BO3pACTAHUSI.

B 2. Yriiepon B3auMOAEHUCTBYET € BELIECTBAMMU:

1) CuO 4) O2
2) SOz 5) Ha
3)Ca 6) KOH

OtBetoM K 3aganuio B 3 sBisercs ynciao. 3anumMTe 3TO YKCIIO B OJIAaHK OTBETOB 0€3 yYKa3aHUs
€IMHUI] U3MEPEHUS.




B 3.Maccogas gons kuciopoa (B %) B a30THOM KHCIIOTE paBHA (3amumInTe Ynucio, ¢
TOYHOCTBIO 10 JIECSTHIX)
Yactb 3

3anuiuTe HOMEP 3a/1aHus U TIOJTHOE PeleHUe

C 1. o ypaBaenwuto peaknuu 2CO + O, = 2CO» paccunTaiiTe 00beMbl HCXOIHBIX BEIIECTB (H.Y.)
Ju1st mostydenust 1,5 monb ra3a okcuna yraepoga (IV).

KountpoabsHas padora Ned mo teme «BaxkHeiilmne MeTa/JIbI M UX COeIHMHEHUS»

Ha BrbimonHeHue KOHTponbHOW paboThl otBonuTcs 40 MuHyT. Pabora cocrout u3 3 uactel u
BKJIIOYaeT 9 3aanuil.

Yacts 1 Brimouaet 6 3aganuii 6a3oBoro ypoBHs (Al — A6). K kaxnomy 3ananuto naercs 4
BapUaHTa OTBETA, U3 KOTOPHIX TOJbKO OJMH MPABWIbHBINA. 32 KaXKIbli TPaBUIIbHBIN OTBET JAaeTCs
1 6ann. MakcumanbHbIi 6amt 3a 1 yacth — 6 6anoB.

Yactp 2 cocTouT U3 2 3a7aHuil OBbIIEHHOTO ypoBHSA (B1 — B2), Ha koTOpBIE HAZO AaTh
KpaTKHil OTBET B BHJIC YMCJIA WU TIOCIIEIOBATENHbHOCTH (. 32 KaXKIbIH MPABUIIHHBIA OTBET ThI
MOJTY4HIIb 2 6ayuia. MakcuManbHbBIN Oayut 3a 2 9acTh — 4 Oasia.

Yacte 3 comepxkutr 1 Hamboisee cioxHoe, oobemHOoe 3amanue C1 , koTopoe Tpedyer
MOJTHOTO OTBETA. 3a MPABUIBLHOE BHITIOJHEHUE 3a/IaHUS Thl MOXKEIITh TIOTYYUTh 4 Oasa.

Bannel, momyueHHbIE 3a BBINOJIHEHHBIE 3a1aHus, cymmupytorcs. Ilocrapaiicss Habpatb
HanOoJIbIIIee KOJMYECTBO OayuioB. MakcuMallbHBIA IepBUYHBIN Oait — 14 6amios.

Cucrema OIlcHHBaHUS ]f)a6OTI)I.

0 — 6 6aJUIOB — «2» 7 —9 6aiuioB — «3»
10 — 12 6ayuioB — «4» 13 — 14 6aiuioB — «5»

BAPUAHT-1.
Yacts 1.

[Ipu BbIMONIHEHUH 3aJaHUI 3TOW YaCTH MOl HOMEPOM BBITIOJIHSIEMOTO BaMU 3a/IaHUsI IOCTaBbTE
3HaK «X» B KJIETOUKY, HOMEP KOTOPOH COOTBETCTBYET HOMEPY BHIOPAHHOTO BaMH OTBETA.

A 1. DnektponHas Gpopmyia aToMa MarHus:

1) 1s? 2 3) 1s* 28’
2) 1s% 252 2p! 4) 1s* 2s22p®3 2
A 2. DnexTpoHHas (opMylia BHEUTHETO SHEPTETUYECKOTO YPOBHS aTOMOB JJIEMEHTOB TJIaBHOM
noarpynmnsl I rpynmst [1C:
Dns! 2)n s’ 3)ns’np! 4)ns’np’
A 3. IlpocToe BemecTBO ¢ HanboIee SPKO BHIPAKCHHBIMH METATTHYSCKUMH CBOMCTBAMMU:
1) 6epruii 3) marumi
2) KanbIuHk 4) cTpoHIUit

A 4. Haun6osee sHEprUYHO B3aUMOJICHCTBYET C BOJIOM:
1) xamui 3) KanpIuit
2) CKaHIUH 4) maraui
A 5. C pa36aBieHHOI CEpHON KHCIOTOW HE B3aUMOJICHCTBYET:




1) xxene3o 3) aTuHA

2) HUKEIIb 4) LUHK
A 6. BepHbl 11 ciieyroliye Cy>KJ1€HHs O MIEIOYHBIX MeTauiax?
A. Bo Bcex coelMHEHUSIX OHU UMEIOT CTEIeHb OKUCIICHHUS + 1.
b. C nemerannamu oHu 00pa3yIOT COEAMHEHUS C MOHHOM CBS3BIO.

1) BepHO TOJIBKO A

2) BEpHO TOJBKO b

3) BepHBI 00a CYKJICHHS

4) oba Cy)KIeHHUs HEe BEPHBI

YacTs 2.

B 3amanum Bl Ha ycTaHOBIIGHHWE COOTBETCTBHS 3aIUIINTE TOCIEAOBATEIBHOCTh LUpp 0Oe3
MpOOEIIOB U IPYrUX CUMBOJIOB.

B1. YcTanoBuTE COOTBETCTBHE MEXIY DJIEMEHTOM U (POPMYIION €ro BBICIIIETO OKCH/IA.

OJIEMEHT BBICIIINI OKCHT
A) Cs 1) 203
B) Al 2) 2205
B) Ca 3) 220
INK 4) 2,03

5) 250

6) 2207

OTtBeToM K 3aanuto B 2 sBisercs mocieaoBaTeNbHOCTh (P B MOPSIKE BO3PACTAHUS.

B 2. BemecTBa, KOTOpbIE B3aUMOICHCTBYIOT C IIMHKOM:

1 HC1 4) CaO
2) NaOH 5) 02
3) HSOq4 6) CO>
Yacts 3

3anuinTe HOMEP 3aJ1aHus U JAaUTe MOJHBIA OTBET.

C 1. [lo cxeme mpeBpalleHU COCTaBbTE ypaBHEHHUS PEAKIMHA B MOJICKYJIsApHOM Bume. s
npeBpaimieHuss Ne 3 3anuimmTe MOJHOE W COKpAIllEHHOE MOHHbIE ypaBHeHHs. HazoBute Bce
BElIEeCTBA.

Cu(OH)2—CuO— CuSOs— Cu(OH);— Cu(NO3)2

BAPUAHT -2
Yactb 1.

[Tpu BBINOJIHEHUH 33JaHUN YTOW YaCTH MO HOMEPOM BBIIIOJIHAEMOI0 BAMH 3a1aHUS TOCTABbTE
3HaK «X» B KJIIETOUYKY, HOMEP KOTOPO COOTBETCTBYET HOMEPY BHIOPAHHOTO BaMHU OTBETA.

A 1. DnexrponHas ¢hopmyia aToMa JTUTHUS:

1) 1s? 2s? 3) 1s% 2s!
2) 15> 252 2p! 4) 15?252 2p°3 s!
A 2. DnextpoHHas (popMyJia BHEIIHETO YHEPTETHYECKOTO YPOBHS aTOMOB IIETIOYHBIX METaJUIOB:
Dns! 2) ns? 3)ns’np! 4)n s> n p?
A 3. IIpocroe BeriecTBO ¢ HanboJee IPKO BHIPAKEHHBIMUA METANIMYECKUMHU CBOWCTBAMM:
1) amroMuHUN 3) raumi
2) 6op 4) uaauit

A 4. Hanbonee sHEpruYHO B3aUMOJICHCTBYET C BOJIOM:




1) Gapwuit 3) maruumi

2) KanbIUH 4) ctpoHIUi
A 5. C cosiHOM KUCIIOTOW HE B3aUMOJEUCTBYET:

1) sxxene3o 3) miatuHa

2) HUKEIIb 4) IMHK

A 6. BepHbl 1 ciieiyronue CyX1eHus?
A. I'ngpokcua allFOMUHUS B3aUMOJIEUCTBYET C TUAPOKCUIOM HATPHUS
b. I'mapokcua aroMUHUS B3aUMOJIEUCTBYET C CEPHOM KUCIOTOU
1) BepHO TOJIBKO A

2) BepHO TOJBKO b
3) BepHBI 00a CYKICHHS

4) oba cyXJeHHs HE BEpHBI.

YacTtsb 2.

B 3amanum Bl Ha ycTaHOBJIEHHE COOTBETCTBUS 3alHIIMTE IOCIEIOBATEILHOCTh U O€3
poOeJIOB M IPYTUX CUMBOJIOB.

B1. YcranoBuTe COOTBETCTBUE MEXY POPMYIOM THAPOKCUAA U (HOPMYIIOH COOTBETCTBYIOIIETO

€My OKCHJIA:
D®OPMVYIJIA DOPMYJIA
TUJIPOKCUJIA OKCHJIA
A) DOH 1) ALO3

B) D(OH);3 2) Na,O

B) H3D03 3) MgO

T) D(OH), 4)NO
5)CO

6) SO3

OTtBeToM K 3a7aHutio B 2 sBiseTcs mocaea0BaTeIbHOCTh IU(P B MOPSAIKE BO3PACTAHMUS.

B 2. BemiectBa, KOTOpbIE B3aUMOAECHCTBYIOT C JKEIE30M:

1) HC1 4) CO
2) Cl, 5) Oz
3) SiO2 6) CuCl,

Yacte 3

3anuiuTe HOMEp 3a/1aHus U JAWTE NOJHBIA OTBET.

C 1. Ilo cxeme mnpeBpallleHUH COCTaBbTE YPABHEHMsI PEAKUMA B MOJEKYJISIPHOM BHJIE.
IIpespamenue Ne 1 paccmorpure ¢ Touku 3penust OBP. HazoBute Bce BelecTna.
Zn—7Zn0—7ZnCl> -Zn(OH),—Zn0O




