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INOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma no xumuu 11 o0ydaromuxcsi 8§ —9 KiaccoB cocTaBieHa Ha
ocHoBe TpeOoBaHuIl K pe3yibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTENIbHOM
IpOrpaMMbl OCHOBHOT'O 0011ero o0pa3oBaHus, IpeCTaBlICHHbIX B DenepaabHOM
roCyJIJapCTBEHHOM 00pa30BaTEIbHOM CTaHJApPTE OCHOBHOIO 0OOLIEro 0Opa3oBaHus,
C YYETOM pacnpeen€HHbIX 10 KilaccaM IPOBEpsIeMbIX TPeOOBaHUN K pe3yJIbTaTaM
OCBOEHHUS OCHOBHOM 00pa30BaTENbHON MPOrpaMMbl  OCHOBHOTO  OOLIETO
oOpa3oBaHMsI M DJIEMEHTOB COJIEp)KaHUs, MPEACTABICHHBIX B YHHUBEPCATHHOM
KoAu(HUKaTOpe MO XUMHH, a Takke Ha ocHOBe [IpumepHONl mporpaMMbl
BOCIHUTAHUSA OOYYarOIIMXCS MPU TMOJYYEHWH OCHOBHOTO OOIIEro oOpa3oBaHUs U
cyuétom Konuenmuu mnpenogaBaHus ydyeOHOro mpeaMera  «XUMUS» B
oOpa3oBaTenpHBIX  Opranu3zanusx Poccuiickoit  ®denepannu, peamu3yonx
OCHOBHBIE 001Ie0OpazoBaTenbHbie mporpamMMmbl  (yTB. Pemenuem Koieruu
Munnpocsemennst Poccun, nporokon ot 03.12.2019 N TIK-48H).

OBILIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA «XUMMUS»

Bxiaa yuebHoro npeamera « XUMHs» B TOCTH)KEHHE 11€JIed OCHOBHOTO OOIIETO
oOpa3oBaHus 00YCJIOBJIEH BO MHOT'OM 3HaY€HHWEM XMMHYECKOW HAYyKU B IMMO3HAHUU
3aKOHOB TMPHUPOABI, B PA3BUTHH MPOU3BOAUTEIBHBIX CHJI OOIIECTBA M CO3JAaHUU
HOBO# 0a3bl MaTepUATBHOU KYJIBTYPHI.

XUMHSI Kak DJIEMEHT CHUCTEMbl E€CTECTBEHHBIX HAyK pacIpOCTpaHWIIA CBOE
BJIMSIHAE HA BCE 00JIACTU YEJIOBEYECKOIO CYIIECTBOBAHMS, 3aJjajla HOBOE BUICHUE
MHUpa, CTajla HEOThEMJIEMbIM KOMIIOHEHTOM MHUPOBOM KYJIBTYPbI, HEOOXOIUMBIM
YCJIOBUEM KU3HHU OOIIECTBA: 3HAHWE XUMHUU CIIYKUT OCHOBOU JjIsi (POpMUPOBaHUS
MHPOBO33PEHHUS YEIOBEKA, €0 MPEJICTABICHUN O MaTEPUAIbHOM €IMHCTBE MHUPA;
BAXHYIO  POJIb  UIPalOT  (QopMHpyeMble  XUMHUEH  MPEJICTABICHUS O
B3aMMOIIPEBPAILICHUSX DHEPrUd ¢ 00 DBOJIOIUU BEIIECTB B MPUPOJE;
COBpPEMEHHAs XMMUS HapaBjIeHa Ha pelIeHre riI00abHBIX MPOOJIeM YCTOMUHUBOTO
pPa3sBUTUSL  YEJIOBEUECTBA —  CBIPbEBOW, DHEPreTUYECKOW, IIHIIEBOM U
HKOJIOTHYECKOM 0€30MacHOCTH, MPOOJIEM 31PaBOOXPAHEHHS.

B ycnoBusix Bo3pacraroiero 3HaueHusi XMMUU B )KH3HU 00I1I€CTBA CYIIIECTBEHHO
MOBBICHJIACH POJIb XMMHUYECKOTO 0Opas3oBaHus. B maHe cormuanu3andd OHO
ABJIIETCSI OJHMM W3 YyCIOBUW (OPMHUPOBAHUS UWHTEIUIEKTa JIMYHOCTH U
FapMOHUYHOIO €€ pa3BUTHS.

CoBpeMEeHHOMY YeJIOBEKY XMMHUUYECKUE 3HAHUSI HEOOXOIUMBI JJI1 IPHUOOPETEHUSI
OOIIEKYJIbTYPHOTO YPOBHS, IMO3BOJISIOUIEIO YBEPEHHO TPYAUTHCA B COLMYME M
OTBETCTBEHHO Y4YacCTBOBaTh B MHOTI'0OOpa3HOM KW3HU OOIIECTBA, JJII OCO3HAHUS
BOXHOCTH PA3yMHOI'O OTHOILICHUSI K CBOEMY 3/I0POBBIO M 3JI0POBBIO APYIrHX, K
OKPYKAIOIIENH IPUPOJHOU CpEe, ISl TPAMOTHOTO TTOBEACHUS MIPU UCIIOJIb30BAHUU
PAa3JIMYHBIX MAaTEPHUAIOB U XUMHUYECKUX BEIIECTB B MOBCEIHEBHOM KU3HM.

XuMu4Yeckoe O0Opa3oBaHME B OCHOBHOM IIKOJIE SIBJISIETCS ©a30BBIM 10
OTHOIIEHUIO K CHCTEMEe OOIIero XuMHUYecKoro ooOpazoBanus. [loaTomy Ha
COOTBETCTBYIOIIEM €My YPOBHE OHO PEaM3yeT MPUCYIIHE 00IEeMy XUMUYECKOMY
0o0pa30BaHUIO KIIOUEBBIE IIEHHOCTH, KOTOpPHIE OTPAKAIOT TOCYAapCTBEHHBIE,



OOIIECTBEHHBIE U MHANBUAYATbHBIE TOTPEOHOCTH. DTUM OTNPEIEAETCS CYITHOCTh
oO1ielt crpareruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS O0YUYaIOIIUXCS CPEICTBAMU
y4eOHOTro MpeaMeTa « XUMHUSD.

N3yuenune mnpeamera: 1) cmocoOCTBYeT peanu3alid BO3MOXKHOCTEH st
caMOpa3BUTUs H  (HOPMUPOBAHMS  KYJIbTYpbl JUYHOCTH, €€ oOmed u
(GyHKIHMOHATIBLHOM TPaMOTHOCTH; 2) BHOCUT BKJIaJl B (DOPMHUPOBAHHUE MBIIUICHUS U
TBOPUYECKUX CHOCOOHOCTEH MOJIPOCTKOB, HABBIKOB MX CAMOCTOSITEIIbHOW y4eOHOU
JNESATEIbHOCTH,  JKCIEPUMEHTAJIbHBIX W HCCIEHOBATEIILCKUX  YMEHH,
HEOOXOJMMBIX KaK B MOBCEIHCBHOW JKU3HH, TaK W B TpodecCHOHATBLHON
NEATETLHOCTH;, 3) 3HAKOMUT CO CHEIM(PUKON HAYYHOTO MBINIICHUS, 3aKIabIBACT
OCHOBBI [EJIIOCTHOTO B3IVISiJa HA €IUHCTBO MPUPOJABI U YEIIOBEKA, SIBISCTCS
OTBETCTBEHHBIM JTalioM B (POPMUPOBAHUU E€CTECTBECHHO-HAYYHOW TPaAMOTHOCTH
MOAPOCTKOB; 4) cmocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K
€CTECTBEHHO-HAYYHbIM 3HAHUAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJAJ B
HKOJIOTHYECKOE 00pa30BaHUE IIKOJIbHUKOB.

Ha3Banubie HampaBiieHHss B OOYYEHHH XMMHUHU OOECHEUYMBAIOTCA CIEIUPUKON
COZIEpKaHMsI TPEAMETA, KOTOPBIA SIBISETCA IEAArOTMYECKH aJanTHPOBAHHBIM
oTpakeHueM 0a30BOI HAYKH XUMHH Ha ONIPEICIEHHOM JTare €€ pa3BUTHS.

Kypc xuMuu OCHOBHOM IWIKOJIBI OPHUEHTHPOBAH Ha OCBOEHHUE OOYUYaIOIIMMHUCS
OCHOB HEOPTraHUYECKON XMMHUU U HEKOTOPBIX MOHATUI U CBEJECHUN 00 OT/AENbHBIX
00BbEKTaX OPraHUYECKON XUMUH.

CrpykTypa coaepxkaHus mnpeamera c(OpMHpPOBaHa Ha OCHOBE CHCTEMHOIO
noaxona K ero uzydeHuro. Conep:kaHue CKIAAbIBAETCA U3 CHUCTEMBI MOHATUU O
XAMHUYECKOM 3JIEMEHTE W BEIIECTBE U CUCTEMBI MOHATHN O XUMHYECKOW PEAKIIHH.
O06e 3TU CUCTEMBI CTPYKTYPHO OPraHW30BAHBI MO MPUHIUITY MOCIEI0BATEIBHOTO
pa3BUTHUSI 3HAHUN HA OCHOBE TEOPETUUYECKUX MPEACTABICHUNA PA3HOTO YPOBHS:
aTOMHO-MOJIEKYJIIPHOI'O YYEHMSI KaK OCHOBBI BCErO €CTECTBO3HAHMS, YPOBHS
[Tepuomuueckoro 3axkona [[. M. MenaeneeBa Kak OCHOBHOI'O 3aKOHA XUMWH,
Y4EHHS] O CTPOCHHHM aToMa ¢ XHUMHYECKOW CBSA3M, TMPEACTABICHUA 00
AIEKTPOJUTUYECKON NUCCOLUALMU BELIECTB B PACTBOPAX. T€OPETUUECKUE 3HAHUSA
paccMaTpUBAIOTCA HAa OCHOBE JOMIMPUYECKHA IIOJIYYEHHBIX M OCMBICIEHHBIX
(bakToB, pa3BUBAIOTCS MOCJIEI0BATEIHLHO OT OJTHOTO YPOBHS K APYTOMY, BBITIOJTHSS
byHKIMA OOBSICHEHUS W MPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS U BO3MOXHOCTEH
MPAKTUYECKOTO0 MPUMEHEHHUS U TIOJTYUYCHU S U3y4aE€MbIX BEIIECTB.

Takas opraHuzamnusi CcoJepKaHUs Kypca CHOCOOCTBYET MPEACTABICHUIO
XMMHYECKOM COCTABJISIONIENM HAy4YHOW KapTHUHBI MHUpPA B JIOTUKE €€ CUCTEMHOU
npuponabl. Tem cambpIM oOecreurBaeTCsl BO3MOXHOCTh (DOPMHUpPOBAHUS Y
OoOydJarommxcsi IIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U MeETojaM
MO3HAaHHUS B Hayke. BakHO Takke 3aMETHTh, UTO OCBOCHHME COJIEp)KaHUA Kypca
MPOUCXOAUT C MPUBJICYCHUEM 3HAHUM U3 PaHEE M3YUYCHHBIX KYpPCOB:
«Oxpyxatomuii Mupy», «buonorus. 5—7 knacce» U «PuU3uKa. 7 KIacey.

HEJN N3YYEHUSA YYEBHOI'O ITPEJMETA «XUMMWUS»

K nHampaBneHur0  NEPBOCTENEHHOW  3HAYMMOCTH  NOPU  peaIU3aluu
oOpa3oBaTenbHBIX (YHKIMA TpeaMeTa «XUMHUSD  TPAAUIHUOHHO  OTHOCST



dbopMupoBaHre 3HAHUI OCHOB XMMHUYECKOM HAyKH Kak OOJACTH COBPEMEHHOTO
€CTECTBO3HAHUS, NPAKTUYECKON JEATEIbHOCTH 4YEJIOBEKA M Kak OJHOIo U3
KOMIIOHEHTOB MHMPOBOW KyJbTYpbl. 3ajauya MPEeAMETa COCTOUT B (pOpMHpPOBAHUU
CUCTEMbl XHMHUYECKUX 3HAHUW — BaXKHEHIIMX (PAKTOB, IMOHATHI, 3aKOHOB U
TEOPETUYECKUX IOJIOKEHUH, JOCTYNHBIX OOOOUIEHHH MHMPOBO33PEHUECKOIO
XapakTepa, S3bIKka HAayKd, 3HAHUM O HAy4YHBIX METOJAaX M3y4YEHHUsS BEILIECTB U
XMMHUYECKUX PEaKIM, a Takke B (POPMUPOBAHUU U Pa3BUTUU YMEHUN U CIIOCOOOB
JESITEIbHOCTH, CBSI3aHHBIX C IUIAHUPOBAaHWEM, HAOMIOJEHHEM M TMPOBEACHUEM
XUMHUYECKOTO HKCIEPUMEHTa, COOIIOACHUEM IMpaBuil 0€30MacHOro oOpamieHus ¢
BEILECTBAMH B IIOBCEIHEBHOW KU3HH.

Hapsiny ¢ »Tum 1enu wu3ydeHHs NpeaMeTa B MporpaMMe YTOYHEHBI U
CKOPPEKTHUPOBAHBI C YYETOM HOBBIX IPUOPUTETOB B CUCTEME OCHOBHOI'O OOIETO
oOpazoBanus. Ceromass B 00pa3oBaHMM 0c000 3HAYUMOW  TMPHUBHAETCS
HAIpaBJIEHHOCTh OOydYyeHUsT Ha pa3BUTUE M CaMOPA3BUTHE  JIMYHOCTH,
(dbopMupoBaHue €€ HHTEIJIEKTa U o0UIeil KyabTypbl. O0yueHne yMEHUIO YUUThCS U
OpoAOoKaTh CBOE 00pa3oBaHUE CaMOCTOSTENbHO CTAHOBUTCS OJHOW U3
BaXHEHIINX QYHKINN y4eOHBIX MPEAMETOB.

B cBA3M ¢ 3TUM IpyU U3Y4YEHHUH IIPEAMETA B OCHOBHOM LIKOJIE JOMHHHMPYIOLIEE
3Ha4YeHHUE NMPUOOPENN TAKUE 11U, KaK:

(opMUpOBaHHE  WHTEIJIEKTyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBHAM KU3HU;

HaIpaBJIECHHOCTh OOYYEHHsS HAa CHCTEMAaTHYECKOE NPHOOIICHHE YyYaluxcs K
CaMOCTOATENbHON MO3HABATENIbHON NEATENbHOCTH, HAYYHBIM METOJIaM MO3HaHUS,
(GbopMHPYIOIIUM MOTHUBALIMIO M PA3BUTHE CIIOCOOHOCTEN K XUMUU;

o0OecrieyeHrue YCIOBUHM, CIOCOOCTBYIOIIMX MPUOOPETEHHUIO OO0Y4YaIOIIUMHUCS
OIbITa Pa3HOOOpPa3HOM NEATEIbHOCTH, MO3HAHUS M CAMOIO3HAHMS, KIIOUYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUINX YHHUBEpPCAJIbHOE 3HAYEHHUE IS
pa3IMyYHBIX BUIOB JESTEIBHOCTH;

(opMupoBaHrue yMEHUN OOBSACHATH U OLIEHUBATH SIBJICHUS OKPY’KAIOIIEro MUpa
Ha OCHOBaHHUM 3HAHWM U OTIBITA, MOJIYYEHHBIX IPU U3YYEHUU XUMHUH;

(¢opMupoBaHrue y oOydarolUXCsl TYMaHUCTHUECKUX OTHOUICHWH, MOHUMAaHUs
LHEHHOCTU XUMHUYECKUX 3HAHUM Ui BBIPAOOTKHU 3KOJIOTUYECKHU LIE€JIECO00pPa3HOTO
NOBEJACHUSI B OBITY U TPYIOBOH MAESATENBHOCTH B IENSIX COXPAHEHHUS CBOETO
3I0POBBS U OKPYXKAIOIIEN NPUPOJHON CPENBL;

pa3BUTHE MOTHBALlUM K OOYUYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIUTAHUID HAa OCHOBE YCBOEGHHMS OOIIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpY Mpo(uiisi U HANPaBIEHHOCTH JalbHEHIIEro
oOy4eHus.

COAEPKAHUE YYEBHOI'O ITPE/IMETA 8 kanacc

ITepBoHaYa/IbHbIE XUMHUYECKHE IOHATHS
I[Ipenmer xumuu. Ponp XuMHUM B KH3HM 4YEJIOBEKAa. Tejla M BEIIECTBA.
du3nyecKrue CBOWCTBA BEIIECTB. ArperaTHO€ COCTOSIHHE BemiecTB. lloHsTHe o



METO/IaX MO3HAHUS B XUMHHU. XUMHS B CHCTEME HAayK. UMCThIEC BEIIECTBA U CMECH.
CriocoObl pa3zesieHust cMecei.

ATOMBI HW MOJIEKYJbl. XUMHYECKUE dJIeMEHThl. CHMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U Cl0XKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas popmyna. BaneHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBAa cocTaBa BemlecTB. OTHOCHUTENbHAsE aTOMHasi macca. OTHOCUTEIbHAS
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

OU3NUECKUE U XUMUYECKUE SBICHUS. XMMHUYECKas peakUuus U €€ IMPU3HAKHU.
3aKOH COXpaHEHHs MacChl BEUIECTB. XUMHUYECKHE ypaBHeHuA. Kiaccudukarms
XUMHYECKHUX peaKlnii (COeTUHEHHMs, Pa3I0KEHHs, 3aMEIICHUs, OOMEHa).

XUMHYECKUN IKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM MOCYAO0H, C MPaBUIaMU
pabotel B mabopatropuu u TpuéMamMu  oOpamieHusT ¢ J1JaOOpaTOPHBIM
00Opy/IOBaHUEM; U3yUYE€HHE U ONHCcaHue (PU3MUECKHX CBOICTB 0OpPa3IoB
HEOPTaHUYECKUX BEILIECTB;

Baxuenue npeacTaBuTe M HEOPraHUYECKUX BELIECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — aneMeHT M mpoctoe
BemecTBo. HaxokneHue kucimopoma B mpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiicTBa (peakuuu ropeHus). Oxcuapl. Ilpumenenue kucinopona. CrnocoOsl
MOJIYYeHHUsS] KUCTopoda B J1abopaTOpuu W TPOMBINUICHHOCTH. KpyroBopor
KHCIIopoja B mpupoje. O30H — aJIoTpornHasi MOAU(PUKALIUS KUCIOPO/Ia.

TernoBoit 3pPexT XUMHUYECKON peakluy, TEPMOXUMHUYECKUE YPABHEHHUS, K30~
U DHAOTEPMHUYECKHE pEAKUMU. TOIUIMBO: yrojab M METaH. 3arpsi3HEHUE BO3/1yXa,
YCWJIEHHE MAPHUKOBOIO 3(pPekTa, pazpymieHue 030HOBOTO CIIOS.

Bonopon — anemeHT m npocrtoe BemecTBo. Haxoxaenue Bogopoaa B IpUpOE,
¢u3nuecKkue M XUMHUYECKHME CBOICTBA, NPUMEHEHHE, CIOCOOBI MOJIYYECHHUS.
Kucnors! u conu.

KonunuectBo BemectBa. Moib. MonsipHast macca. 3akoH ABoraapo. MossipHbIi
00BEM Ta30B. Pacy€Thl M0 XUMUYECKUM YPaBHEHUSIM.

dusnueckue cBOKMCTBA BOAbl. Bona kak pactsopureins. PactBopel. HackienHbie
Y HEHACBILICHHbIE PacTBOPBL. PacTBOpMMOCTH BemIeCTB B BoAe. MaccoBas H0JiA
BEILIECTBA B pacTBOpe. XMMHUUECKHE CBOMCTBA BOJbl. OcHOBaHUA. Poib pacTBOpoB
B MPUPOJEC M B KU3HHU 4eIOBeKa. KpyroBopoT BOAbI B MpPUPOAE. 3arpsi3HEHUE
NpUPOHBIX BoA. OXpaHa U OYMCTKA TPUPOIHBIX BOJ.

Knaccudukanuss wneopranuueckux coeauHenuil. Oxcuawl. Krnaccudukarms
OKCUJIOB:  cojeoOpasywormiue (OCHOBHBbIE, KHUCJIOTHbIC, aM(oTepHbe) U
HecoseoOpasyronue. HomeHknarypa okcuaoB (MeXIyHApOIHAsI U TpUBUAJILHAS).
DuU3NYECKNE U XUMUYECKNE CBOMCTBA OKCUIOB. [losyueHne okcuaos.

OcHoBanusa. Krnaccubukanuss OCHOBaHMM: IIEIOYM U HEPACTBOPUMBIE
ocHoBaHMs. HomeHknaTypa OCHOBaHMI (MEXAyHapoJHas U TpPUBUAIbHAsA).
du3nyecKrne U XUMUYECKHE CBOMCTBA OCHOBaHUM. [loiryueHre ocHOBaHUM.

Kucnoter. Knaccudukamus kucnor. Homenknarypa KucioT (MeXIyHapoaHas U
TpuBHaIbHAs1). OU3NUECKUE W XUMHUUYECKHUE CBOMCTBA KUCIOT. Psil akTMBHOCTH
metauioB H. H. bekerosa. [lonyuenue kucnor.

Conu. Homenknatypa coseld (MeXIyHapoaHasi U TpuBHalbHasA). Pu3nyeckue u
XAMHUYECKUE CBOMCTBA coiel. [lomydenue comei.



['eneTnyeckas CBsI3bp MEXKIY KIaCCAMU HEOPTraHUYECKUX COCTMHEHUM.

XVMMHUYECKUI JKCIIEPUMEHT: TMOJyYeHUE, coOupaHue, paclo3HaBaHUE U
W3y4yeHHEe CBOMCTB Bojoposa (ropenue); Ilepuoauveckuii 3aKoH WU
Iepuoauueckass cucrema xumuyeckux 3jemenros JI. U. Mengeieena.
Crtpoenne atomoB. XuMu4deckasi cBsi3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIEC
peakumnu

[lepBble MONMBITKU KIacCUPUKALUA XUMUYECKUX 3JIEMEHTOB. [loHsTHE O rpymnax
CXOJIHBIX 3JIEMEHTOB (ILEJIOYHBIE U IIEJIOYHO3EMEIbHbIE METaJUIbl, TaJOreHBI,
WHEPTHBIE Ta3bl). OJIEMEHTHI, KOTOpble O00pa3yloT aM@OTepHbIE OKCHUABI U
TUJIPOKCUIBI.

Ileppnogmueckuit 3akoH. llepuomnueckas cucTEMa XUMHUYECKUX 3JIEMEHTOB
J. U. MenneneeBa.  KopoTkomepuonnas W JUIMHHONEPUOAHAS  (OPMBI
[Tepronnueckoit cucreMbl xumuuyeckux 3meMmeHToB 1. Y. Menneneesa. 1lepnoabt
u rTpynmbl. OU3WYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CoctaB atroMHbIX siaep. M3ortomnbl. OnekTpoHbl. CTpoeHue
AJNIEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl JI. 1. MenneneeBa. XapakTepuUCTUKAa XUMHUYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuoanueckoit cucreme J{. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUsI paauyca aTOMOB XHMHYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYIIaM U NEpUoAaM. 3HAUYCHUE
[Tepronnueckoro 3akoHa u [leprnoandeckor CUCTEMbl XUMUYECKUX 3JIEMEHTOB IS
pa3BUTHS HAyKU U npakTuku. [[. 1. MeHeneeB — y4€HbIN U TpaXKJaHVH.

Xumuyeckass cBsi3b. KoBajieHTHass (MOJsipHAss MW HEMOJsIpHAs)  CBA3b.
DIIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX AJIEMEHTOB. MIOHHAs CBS3b.

Crenenb okucneHus. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE peakuuu. [Iponeccsl
OKHCIIEHUS U BOCCTAaHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEH.

XUMHUYECKAN SKCIIEPUMEHT: B3aUMOJICMCTBUE TUAPOKCUIA [IMHKA C PACTBOpaMHU
KHUCJIOT U IIEJIOYEH;

MexknpeaMeTHbIE CBS3H

Peanuzamuss MeXnpeaMETHBIX CBsi3eld MpU M3YYCHUHM XuUMUU B 8 Kilacce
OCYIIECTBJISIETCSL 4Yepe3 HCIOJIb30BAaHWE KaK OOIMUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0uue ecTeCTBEHHO-HAy4YHbIE TOHSTHSA: HAy4HbIM (DaKT, TUIOTE3a, TEOpHs,
3aKOH, aHaliu3, CHHTE3, Kiaccudukanus, TNEePUOJAUYHOCTh, HAOIIOJEHNUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MO/IEITb, SIBJICHHE.

®dusuka: Marepusi, aToM, JIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIIHI,
pPaIMoOaKTUBHOCTb, MOJIEKYJa, JJICKTPUUYECKHM 3apsjl, BEIIECTBO, TEJO, OO0OBEM,
arperaTHOE€ COCTOSIHME BEIIEeCTBa, Ta3, (U3NUECKHE BEIUYUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, ITaHEThI, 3BE311bI, COHIIE.

buonorus: gporocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdhepa, MuHEpasbl, TOPHBIE MOPOJBI, TOJIE3HBIE
VCKOITa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.



IKJIACC

BemecTBo M XMMHUYecKasi peaKkus

ITepuonuueckuit 3akoH. llepuonnueckas cuCTEMa XUMHUYECKUX DJIIEMEHTOB
. . Menaeneea. CTpoeHHe aTtoMOB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCIMHEHUN B COOTBETCTBUM C TMOJOXEHUEM »3IJIeMEHTOB B llepmoanueckoi
CUCTEME U CTPOEHHUEM MX ATOMOB.

CrpoeHue BellecTBa: BHUJAbl XUMHYECKOM CBSI3U. THUIBI KPUCTAJUIMUYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHMYECKUX BEIIECTB (MEXKIyHApOIHAS U
TpUBHaJIbHAs1). XUMHUUYECKHUE CBOMCTBA BEIIECTB, OTHOCSAIIMXCS K pPa3IMYHBIM
KJIACCAaM HEOPTraHUYECKUX COCIAUHEHHH, TCHETUYECKas CBA3b HEOPraHUYECKHX
BEILIECTB.

Knaccudukanus XuMU4ecKux peakiuil Mo pa3audyHbIM MPU3HaKaM (10 YUCITY U
COCTaBy Y4YacTBYIOIIMX B PEaKIUU BEIIECTB, MO TeroBoMy 3ddexTy, To
U3MEHEHUIO CTETNEHEH OKMUCIEHUS XMMHUYECKUX AJIEMEHTOB, 0 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U IHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUYECKUE
YpaBHEHUS.

[lonsitue o ckopoctu XumHueckoil peakuuu. l[loHarne o0 o0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHsATHEe 0 TOMOTeHHBIX M IeTePOTEHHBIX
peakuusx. [lonsatne o xumudyeckom paBHOBecur. DakTopbl, BIUAIOIIME Ha
CKOpPOCTh XMMHUYECKON PEAKIIUU U TTOJI0KEHNE XUMUYECKOTO PABHOBECHSL.

OKUCIIUTENBHO-BOCCTAHOBUTEILHBIC peaKuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKuuu. CocraBiienue YpaBHEHUI
OKHUCJIMTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUUd C  HCIOJIb30BAHUEM  METOJIa
AIIEKTPOHHOTO OajaHca.

Teopusi MEKTPOTUTUYECKON AUCCOLUALIMK. DIJIEKTPOJIUTHI U HE- AJIEKTPOJIHTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
XuMudeckon cBsizu. CteneHs Aucconuanuu. CHUIbHBIC U CIA0bIE DJIEKTPOJIUTHI.

Peakiuu vioHHOTO OOMEHa. YCIIOBUS MPOTEKaHUSI peakIuii MOHHOTO OOMEHa,
MOJHBbIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHHs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U COJel B CBeTE TMPEACTaBICHUN 00 DIEKTPOIUTHIECCKOM
nuccormanyu. KauectBeHHbIE peakiiui Ha MOHBL. [[oHSTHE O THAPOIN3E COJIEH.

XUMHYECKHUMN SKCIIEPUMEHT: MPOBEACHHUE OMBITOB, WITIOCTPUPYIOIINX MPU3HAKU
MPOTEKaHUsSI peakuii MOHHOTO oOMeHa (oOpa3oBaHUE OcCajika, BbIJICJICHUE Ta3a,
oOpa3oBaHUE BOJIbI);

HemeTta/uibl M X COeIMHEHUS

O6miass  xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTpPOCHHUSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHne U (PU3NYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TalloreHoB. XWMHMYECKME CBOMCTBA Ha IMpUMEpPE  XJopa
(B3auMoOJEICTBHE C METa/llaMH, HEMeTaulaMH, WIeJ0o4aMu). XJIIOPOBOJIOPO/I.
ConsiHast KMCIIOTa, XMMUYECKHE CBOMCTBA, IMOJydyeHHE, nmpuMmeHeHue. [lelicTBue



XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHeWlne XJIOpUIbl U KX
Hax0XJICHUE B MIPUPOJIE.

O6mass xapakrtepuctuka 3iemMeHTOB VIA-rpynmbel. OcCoOEHHOCTH CTPOCHUS
aTOMOB, XapAaKTEPHBIE CTENIEHU OKUCIICHUS.

Crtpoenne u ¢pu3MUECKUE CBOMCTBA MPOCTHIX BEIMIECTB — KHUCIOPOJA U CEPBHI.
AnnoTpornHble MOAU(PUKAIIMK KUCIOPOAa U cepbl. XUMHUUYECKUE CBOICTBA CEpHI.
CepoBoniopo/i, cTpoeHue, Gu3nueckue 1 XuMuieckue cBoicTBa. OKCUJIbI cephbl Kak
NPEICTAaBUTENN KUCIOTHBIX oOkcuaoB. CepHas KuclioTa, (QU3MYECKUE U
XMMHUYECKUE CBOMCTBa (0OIIME Kak MpEACTaBUTENs Klacca KUCIOT W
cnenuduueckne). XUMHUYECKUE PEaKIMU, JIeKAIIUe B OCHOBE MPOMBIIIICHHOTO
cnocoba monyuyeHusi cepHoil kucnotbl. [lpumenenune. Comm CcepHOM KHCIOTHI,
KAueCTBEHHAsI peakuus Ha cyib(aT-uoH. HaxoxaeHue ceprel U €€ COCIMHEHUN B
npupoae. XUMHUYECKOE 3arpsi3HEHHUE OKPYXKAIOWIEH Cpelbl COCAUHEHUSMH CEepbl
(KUCTIOTHBIE JIOKIIM, 3arps3HEHUE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLCHUS.

OOmiass xapakrtepuctuka »3jaeMeHTOB VA-rpynnbl. OcoOE€HHOCTH CTPOEHUs
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIICHUSI.

A30T, pacmpocTpaHeHue B Npupoje, (pusnueckue M XUMHUUYECKHE CBOICTBA.
KpyroBoport a3ota B npupoje. AMMHAaK, ero pU3NYecKue 1 XUMUYECKHE CBONCTBA,
nosiyueHue u npuMeHenue. Conu aMMOHMS, WX (U3UYECKUE U XUMHYECKUE
CBOICTBA, NMpuMEHEHUEe. KauecTBeHHas peakiusg HAa HOHBI aMMOHHS. A30THas
KHCJIOTa, €€ ToyiydeHue, (U3MUecKue M XHUMHUYECKHE CBOMcTBa (0OIue Kak
NPEeACTaBUTENS Kiacca KUCIOT U creuuduueckue). Mcnoap30BaHre HUTPATOB U
CoJIell aMMOHMS B KaU€CTBE MUHEPAIbHBIX YI00OpeHU. XUMUUECKOE 3arpsi3HEHUE
OKpYXalolel cpeapl COCNWHEHHUSIMH a30Ta (KUCIOTHBIE HOXKIU, 3arpsi3HEHHE
BO3]lyXa, TOYBBI U BOAOEMOB).

docdop, amnorponHsie Moaudukanuu (ochopa, puzndeckue U XUMHUECKHUE
cBoiictBa. Okcua docdopa(V) u pocdopnas kucnora, puzndeckue U XUMHIESCKHUE
cBoiicTBa, monydenue. HcmonbzoBanue QocdaroB B KadecTBE MHUHEPATbHBIX
yn00peHHU.

O6mrass xapaktepuctuka diemMeHTOB I[VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHUSI.

VYrnepon, amioTponHble MOAM(UKAIMM, PAcIpOCTpaHEHHE B  MPHUPOJE,
dbuznyecknue M XUMHUUYECKUE CBoMcTBa. AncopOmusi. KpyroBopoT yriepona B
npupoae. OKcuapl yriiepoaa, ux GU3M4ecKue U XMMHUYECKUE CBOMCTBA, NEHCTBUE
Ha JKMBBIE OPraHU3MbI, MOJYYEHUE U MPUMEHEHHE. DKOJIOTHYECKHUEe MPOOIeMBbl,
CBsI3aHHbIE ¢ okcugom yriaepoaa(lV); rumore3a T1I00aTbHOTO MOTETUICHUS
KJIUMaTa; MapHUKOBBIN (PeKkT. YronapHas KUcioTa U €€ coiiu, ux (pu3nyeckue u
XUMHUYECKHE CBOWCTBA, MOJy4YyeHUWE U NpuMeHeHue. KauecTBeHHas peakius Ha
kapOoHaT-uoHbl.  Mcmonb3oBanme  kapOOHATOB B OBITY,  MEIUIIMHE,
IIPOMBIIUIEHHOCTH U CEJIbCKOM XO3SCTBE.

[lepBoHavasibHBIE TIOHSTHS O0 OPraHMYECKUX BEIIECTBAX KaK O COCIUHECHUSIX
yriepoaa (MeTaH, 3TaH, 3TUJICH, alleTUIICH, 3TAHOJ, TJIMIIEPUH, YKCYCHas KUCIIOTA).
Ux coctaB u xumuyeckoe crpoeHue. lloHstne o OHONOrMYECKH Ba)KHBIX



BEII[ECTBAX: JKHpaX, OelKaxX, YIJIeBOJaX — W HMX POJH B JKU3HU YEJIOBEKa.
MarepuanbHO€ €IMHCTBO OPraHUYECKUX U HEOPTAaHUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢usnyeckre 1 XuMUUECKHUE CBOMCTBA, MOJyYeHUE U PUMEHEHHE.
CoenuHenuss kpemHHss B npupojae. OOmuMe mnpeacraBieHUss 00 OKCHAC
kpemHusA(IV) u kpemaueBori kuciore. CHUIMKAThl, UX HCMOJIb30BAaHUE B OBITY,
MEIUIIMHE, TMPOMBIIIJICHHOCTH. BaxXHEHIlIMe  CTPOUTENbHBIE  MaTEepUAIIbI:
KepaMHuKa, CTEKJIO, IIeMEHT, OeToH, jkeje300eToH. [IpoGiembl 6Ge3omacHOro
WCMOJIb30BaHUs CTPOUTEIBHBIX MATEPUATIOB B IOBCEIHEBHOW KU3HU.

XUMUYECKUN SKCIEPUMEHT: H3yYE€HHE OOpa3l0B HEOPTraHUYECKUX BEIIECTB,
CBOMCTB COJISHOM KMCJIOTBHI;

MeTaJJibl 4 UX COeTUHEHUSA

OO6mrast XapaKTepUCTUKa XUMUYECKHUX JIEMEHTOB — METaJUIOB HA OCHOBAHUHU UX
MTOJIOKECHUS B ITepronnueckoi CHCTEME XUMHUYECKUX 3JIEMEHTOB
. . MenaeneeBa u cTpoeHust atomoB. CTpoeHHMe MeTauioB. MeTramnyeckast
CBSI3b U METAUIMYECKAS KPUCTAIMYECKAs] PEIIETKA. DJICKTPOXUMUUYECKUM Psijl
HamnpspKeHU MetamioB. Ousznueckne U XUMHUUYECKHE CBOMCTBAa MeTayioB. OO0mue
criocoObl ToydeHuss MeTauioB. I[loHATHE O KOppO3WM METAJIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CraBel (CTallb, YyT'YH, JIOPATIOMHHHUH,
OpoH3a) ¥ X MPUMEHEHUE B ObITY W MPOMBIIIIIICHHOCTH.

[llemoynble MeTaiibl: TOJOXKEHUE B llepuoguueckor CUCTEME XUMHUUYECKUX
sanemeHToB Jl. M. MeHneneeBa; CTpOCHHE MX ATOMOB; HAXOXJICHUE B MPUPOJIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U
TUJIPOKCUAB HaTpus MW Kanusa. [IpuMeHeHHWe WIENOYHBIX METaVIOB MU MX
COCIMHEHNH.

[[lenouyno3eMebHbIC METAaJLIbI MarHui 5 KaJIbIHM: MOJIOKCHHUE
B [lepnoanueckoii cucreme xumnuueckux anemeHToB /. 1. MenneneeBa; crpoenune
MX aTOMOB; HaxoxJAeHue B npupoae. DU3nyeckue 1 XUMUIECKUE CBOMCTBA MarHus
U Kanplusa. BaxHelmme coeauHEeHHS KalbIUs (OKCHJI, THAPOKCHI, COJIN).
XKécTkocTh BOJIBI M CTIOCOOBI €€ yCTpaHEHUSI.

AmomuHuii: nonoxxkenne B lleprognueckoil cucTteMe XHMHYECKHUX 3JIEMEHTOB
. . MenneneeBa; CTpoeHHE aTOMa; HaxOXAeHUWE B mnpupone. Pusndeckue u
XUMHUYECKHE CBOMCTBA altOMHHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA M THIPOKCH]IA
AJTFOMUHUS.

Kenezo: mnonoxenue B Ilepmogumueckoil cucremMe XUMHUYECKHX JJIEMEHTOB
. . MenneneeBa; cTpoeHue aToma; HaxOXKJICHHE B mpuponae. Pusmyeckue u
XUMHUYECKUEe CBOMCTBa »xene3a. Okcupabl, TuApokcuasl u conu xene3a(ll) u
xenesa(l1l), ux cocras, CBOICTBA U MOTYyUYCHHUE.

XUMUYECKUMN DKCIIEPUMEHT: OCOOCHHOCTEHW B3aMMOJCHCTBUSI OKCUA KaJIbIUS U
HaTpHs C BOJIOM (BO3MOXKHO HCIOJb30BAaHNE BUICOMATEPHAIIOB);

XuMHS M OKPYKAKOLIAA cpeaa

HoBbele martepuansl 1 TexHoJoruu. BemecTBa m Martepualibl B MOBCEAHECBHOU
JKM3HU 4YeJIOBEKa. XUMHS M 3J0pOBbE. be3omacHOoe WCHOJb30BAHUE BEIIECTB U
XUMUYECKUX peaknuii B ObiTy. [lepBasg moMOIs TPU XUMHUYECKHUX OXKOTax
1 oTpaBiieHUAX. OCHOBBI IKOJIOTUUECKON IPaMOTHOCTH. XMMHYECKOE 3arpsi3sHEHNE



OKpYy’Karolen cpebl (mpeaenbHas 10mnycTuMas KonleHTpaius seniects — [1J1K).
Posnp XuMuu B pelieHnH 3KOJIOTHYECKUX MPOOIeM.

[IpupoaHble HCTOYHUKH YIJIEBOJAOPOAOB (Yyrojib, MHPHUPOJHBIA Ta3, HE(TH),
MPOAYKTHI UX TIepepabOTKH, UX POJIb B OBITY U MPOMBIIIUICHHOCTH.

INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

N3ydenne xumuu B § - 9 Ki1acce HampaBiIeHO Ha JOCTHXKEHHE 00yUYaOIUMUCS
JMYHOCTHBIX, METAIPEIMETHBIX U MIPEIMETHBIX PE3YIbTATOB OCBOCHUS yU€OHOTO
peaIMeTa.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE  PE3yJIbTaThl  OCBOEHUS  MPOTPaMMbl  OCHOBHOTO  OOIIETO
oOpa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyY€HUsT XMMUU B €IUHCTBE Y4eOHOU u
BOCIIUTATENBHOMN JIeATeIbHOCTH OpraHn3alnyy B COOTBETCTBUM C TPAAULMOHHBIMU
POCCUMCKHUMHU COLMOKYJBTYPHBIMA M JYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH,
NPUHATBIMA B OOIIECTBE MpaBUJIaMU W HOPMaMH TMOBEAECHHS M CIOCOOCTBYIOT
IpolieccaM CaMOIIO3HAHMSI, CAMOPA3BUTHS M COLMATIU3ALNHA 00YYaIOIUXCSl.

JIMYHOCTHBIE pe3ybTaThl OTPAKAIOT CPOPMHUPOBAHHOCTH, B TOM YUCJIE B YACTU:

IHaTpuoTHYECKOro0 BOCIIUTAHUS

1) HEHHOCTHOTO OTHOILIEHUSI K OTE€UYECTBEHHOMY KYJIbTYpPHOMY, UCTOPHUYECKOMY
U HAyYHOMY HACIEAUIO, TOHUMAaHHs 3HAYECHUS XUMHUYECKOM HAyKU B >KU3HHU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popMaluen o
IIEPENOBbIX JOCTHIKEHUAX U OTKPBITHUAX MHUPOBOM M OTEYECTBEHHOM XWMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 yCTPOICTBE MHUpa U OOIIECTBA;

I'paxaaHCcKOro BOCIUTAHUSA

2) TpEeACTaBICHHS O COIMAIBHBIX HOPMax W TPaBUIaX MEXIMYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-MCCIEAOBATENIbCKOM, TBOPYECKOM W JIPYrUX  BHJAX
NEeSATEIbHOCTH; TOTOBHOCTH K Pa3HOOOPAa3HON COBMECTHOW JEATENbHOCTH MpHU
BBINIOJIHEHUHU YYE€OHbIX, TO3HABATEIbHBIX 3a/a4, BBIIOJHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3JJaHUU YYEOHBIX IPOEKTOB, CTPEMJIEHUS K B3aMMOIIOHUMAHHIO
YW B3aUMOIIOMOIIM B TIpoLecce I3TOM Y4yeOHOM JesATeNbHOCTH; TOTOBHOCTH
OLICHUBATh CBOE TIOBEACHUE M IIOCTYIIKM CBOMX TOBApPHUILEH C IIO3HULUHU
HPABCTBEHHBIX U IPABOBBIX HOPM € YYETOM OCO3HAHUS IOCIEACTBUM IIOCTYIIKOB;

IleHHOCTH HAYYHOI'0 ITIO3HAHUA

3) MHUPOBO33pPEHUYECKUX NPEICTABICHUNA O BELIECTBE U XWMHUYECKOW pEaKLuH,
COOTBETCTBYIOIIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAyKH W COCTABIISIOLINAX
OCHOBY JJIl TIOHMMaHUsl CYIIHOCTH HAay4HOH KapTHUHBI MUPA; MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX PpAa3BUTHs NIPUPOIBI, B3aUMOCBA3AX 4YEJIOBEKa C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

4) nmo3HaBaTENbHBIX MOTHUBOB, HAIIPABJICHHBIX HA TOJyY€HHE HOBBIX 3HAHUU IO
XUMUH, HEOOXOIUMBIX JIJIs1 OOBACHEHHS HAOII0JaEMBIX MPOIIECCOB U SIBICHMUI;



5) nmo3HaBaTeNbHOM, THPOPMAITMOHHON U YUTATEIBCKON KyJIbTYphl, B TOM UHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMH, CIPaBOYHOMN
JUTEPATYPON, JIOCTYNMHBIMU TEXHUYECKUMH CpeJCTBaMU HH()OPMAIMOHHBIX
TEXHOJIOT UM,

6) uHTEepeca K OOYYEHHIO U TMO3HAHUIO, JIO003HATEIHLHOCTH, TOTOBHOCTH H
CIIOCOOHOCTH K  €camMoO0Opa3oBaHUIO, TMPOEKTHOM M  HCCIENOBATENIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

®opMHPOBaHUS KYJbTYPbI 310POBbSA

7) OcCO3HaHHSA IIEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHMS MOCIEACTBUH M
HEIMPUATHUS BPEIHBIX MPUBBIYEK (YHOTPEOICHUS aIKOT 0, HAPKOTUKOB, KYpEeHUs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMUYECKUMU BEIIECTBAMHU B OBITY U PeaIbHON KU3HH;

TpyaoBoro BocnuraHus

8) uHTEepeca K MPaKTUYECKOMY M3YUYEHHIO MPOQECCHil U Tpyda pa3IudHOro poja,
YBaXEHUE K TPyAYy U pe3ynbTaraMm TPYAOBOW IEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHMs MPEIMETHBIX 3HAHUM IO XUMHH, OCO3HAHHOTO BbIOOpA
VHIMBUIYaJIbHON TPAEKTOPUH MPOJOJIKEHHsI 00pa30BaHUs ¢ YUYETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX HHTEPECOB U NOTPEOHOCTEI;
YCHEMHON Npo(dheCcCUOHATBLHON ASSTENBHOCTA U Pa3BUTHSI HEOOXOIUMBIX YMEHUM;
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOM Cpefe;

IKOJIOrMYEeCKOro BOCIIMTAHUA

9) BKOJOrMYEeCKH ULEIecOO0Pa3HOro OTHOIIEHHS K NPHUPOAE KaK HCTOYHHKY
JKA3HU Ha 3eMJI€, OCHOBE €€ CylIEeCTBOBAHUs, IOHUMAHUSA LIEHHOCTU 310POBOTO U
O0e3omacHOoro oOpa3a KHU3HHM, OTBETCTBEHHOI'O OTHOILIEHHA K COOCTBEHHOMY
¢u3nyecKOMy M TNCHUXUYECKOMY 3JI0pPOBBIO, OCO3HAHMS IEHHOCTU COOJIIOJACHMUS
paBuJ O€30MaCHOTO MOBEEHUS MPU padOTe ¢ BEIIECTBAMH, a TAKXKE B CUTYyalMsIX,
YTPOXKAOIINX 310POBBIO U )KU3HU JIOEH;

10) cnocoOHOCTH NMPUMEHATH 3HAHMS, MOJTydaeMble MPU U3YUYEHUU XUMHH, IS
pEILICHUsl 3a/1a4, CBS3aHHBIX C OKPYXKAIOLIEW MPUPOJHOWU CPEAOM, MOBBIICHUS
YPOBHSL ~ DKOJIOTMYECKOW  KYyJIbTYphl, OCO3HaHUS TJOOAJIBHOIO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM U MyTeH UX pElIeHUs TOCPEACTBOM METOJI0OB XUMUU;

11) SKOJOTrMYECKOro MBIIUICHHS, YMEHHS PYKOBOJICTBOBATHCSI UM B
ITO3HABATEJIbHOM, KOMMYHUKATUBHOM M COIIMAJIbLHOM ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATDBI

B cocraBe wmerampeaMETHBIX Ppe3yJbTaTOB  BBIACISIOT 3HAUYUMbBIC TS
dbopMuUpOBaHUSI MHUPOBO33PEHUSI OOIIEHAy4YHbIE TIOHATUS (3aKOH, TEOpHs,
NPUHINI, TUNOTE3a, (haKT, CUCTEMa, MPOIIECC, DKCIEPUMEHT U Jp.), KOTOpPhIC
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TMPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOM
HAyYHOW KapTHUHE MHPA, U YHUBEpCAJIbHBIC yUeOHbIE EUCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOphIE obOecneuynBaioT (HOpPMHUPOBAHUE



TOTOBHOCTH K CaMOCTOSITEJILHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4EOHOU
NEeSATETbHOCTH.

MeranpeaMeTHble Pe3yNbTaTbl OCBOCHUS 00pa30BATENbHONM MPOrpaMMbl IO
XUMHUH OTPAXAIOT OBJIaJICHUE YHUBEPCAIbHBIMU MTO3HABATEIIbHBIMU JEHCTBUSAMH, B
TOM YHCIIE:

ba3oBbIMM JIOTHYECKMMU JeHiCTBUAMU

1) ymeHueM HCMOIb30BaTh MPUEMBI JIOTUYECKOTO MBIILICHUSI MPU OCBOCHHUH
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX MMOHATHNA (BBIAEIATh WX XapaKTePHBIE
MPU3HAKHN, YCTAHABIIMBATh B3aMMOCBS3b C IPYTUMH TOHSATHUSIMH), HCIIOIH30BaTh
TIOHATHS JIJIs1 OOBSICHEHUS OTJEIBHBIX (PaKTOB W SBIICHUI; BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIACCH(PUKANNKA XUMHUYECKUX BEIIECTB M XUMHUUYECKHX PEaAKITHH;
yCTaHABIMBATh MPUIMHHO-CICACTBEHHBIC CBSI3M MEXIY OOBEKTaAMU HU3YUCHUS;
CTPOUTH JIOTUYECKHUE PACCYKACHUs (MHIYKTHBHBIC, ICTyKTUBHBIC, IO aHAJIOTHH),
JienaTh BBIBOJIBI M 3aKITFOUCHUS,

2) yMEHHMEM NpPUMEHSTh B MPOIECCe IMO3HAHUS TOHATHUS (MPEIMETHbIE U
MeTarpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbI€ B XUMUH,
peoOpa3oBbIBATh NIMPOKO MIPUMEHSIEMbIE B XUMUU MOJICIIbHbBIC TTPEICTABICHUS —
XUMUYECKUN 3HAK (CUMBOJI 3JIEMEHTAa), XUMHUuyeckas ¢opMmyna U ypaBHEHHUE
XUMHUYECKON peakiuu — MPH PEIICHUH Y4eOHO-TT03HABATENIbHBIX 33]1a4; ¢ YUETOM
TUX MOJIETBHBIX MPEJICTABICHUN BBISBIISITH U XapaKTEPU30BaTh CYIIECCTBEHHbIE
MPU3HAKK W3Y9aeMBIX OOBEKTOB — XHMHYECKHUX BEIICCTB W XUMHYECKHUX
pEaKINii; BBISBIATH OOIIHME 3aKOHOMEPHOCTH, NMPUIMHHO-CIICACTBEHHBIC CBS3H H
MPOTUBOPEYHS B M3YYaEMBIX MPOIECCaX W SBICHUSAX; MpeiaraTb KPUTEPHUH TSI
BBISIBJICHUS STUX 3aKOHOMEPHOCTEH W MPOTUBOPEUHI; CAMOCTOSATEIHLHO BBIOUPATH
croco0 perieHus: yueOHOM 3aaun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BBEIOMpATh HanOoJiee TOAXOMSIIMMA € YYETOM CaMOCTOSATEIHLHO BBIICICHHBIX
KPUTEPUEB);

ba3oBbIMH Hcc/Ie10BaTEILCKMMU 1eHCTBUSIMU

3) yMeHHeM HCTOJb30BaTh MOCTABJICHHBIE BOIMPOCHl B KAYECTBE MHCTPYMEHTA
MO3HAHUSA, a TaKKe€ B KA4eCTBE OCHOBBI Ui (POPMUPOBAHUS THUIOTE3bI TIO
MIPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMbBIX CY>KIECHUM;

4) mpuoOpeTeHre OmbiTa MO IUIAHWUPOBAHUIO, OPTaHM3AlMd W TPOBEICHUIO
YUYCHMUECKUX JKCIIEPUMEHTOB: YMEHHE HaOI0maTh 3a XOJOM IIpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro Pe3ynbTaT, popMyaupoBaTh 0000IIECHUS U
BBIBOJIBI TIO Pe3yJIbTaTaM MPOBEAEHHOTO OIBITA, HCCIICIOBAHUS, COCTABIATH OTUET
O MpojieIaHHoM padboTe;

Pa6oroii ¢ ungopmanmei

5) ymeHueM BbIOMpPATh, AHAIM3UPOBATH W HHTEPIPETHUPOBATH HH(POPMALHUIO
pPa3IMYHBIX BHIOB U (OPM MPECTABICHUS, TOJYIaeMYI0 M3 Pa3HBIX HCTOYHUKOB
(HaygHO-TIOMYJIIpHAs ~JUTEpaTypa XUMHUYECKOTO COJEpXKaHUS, CIPaBOYHBIC
nocoOusi, pecypcsl MHTepHETa); KpPUTUYECKH OICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(DOPMAITHIO;

6) yMEHUEM TPUMEHSTh Pa3INYHBbIE METOJBI U 3aIPOCHI MIPU MOUCKE U 0TOOpE
uH(OpPMAIIUU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJIWMBIX JJIS BBITIOJHEHUS
y4eOHBIX U MO3HABATEIBHBIX 3a7]a4 OMPEICAEHHOTO THUIIA; TPUOOPETEHUE OMBITA B



o0nacTd MCHOJB30BaHUS  HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX TIOMCKOBBIX CUCTEM;
CaMOCTOATENLHO BHIOUPATh ONTUMAIBHYIO (DOpMy TpeacTaBieHus] UHPOpMaAUU U
WUTIOCTPUPOBATh pEIlIaeMble 3a7aud  HECJIOKHBIMU CXEMaMH, JHharpaMmmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

7) yMEHHEM WUCHONb30BaTh U aHAJIUM3UPOBATH B IIpoliecce Y4YeOHOU W
HCCJIEI0OBATENBCKON JEATEIPHOCTH MH(OPMAILIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelibl;

YHuBepcaJabHbIMM KOMMYHHUKATUBHBIMH 1€l CTBUSIMU

8) ymeHueM 3a7aBaTh BOIIPOCHI (B X0JI€ AUAJIOTa U/WIN AUCKYCCUH) TIO CYIIECTBY
oOcyxmaemMol TeMbl, (OpMYyIUpPOBaTH CBOM TPEIIOKEHUS OTHOCHUTEIHHO
BBIIIOJIHEHUS MPEAJIOKEHHOM 3a/1a4K;

9) npuobOpereHre onbITa MPE3CHTAIIMN PE3YJIbTATOB BBHITOJIHEHHUS] XUMHYECKOTO
HKCIEPUMEHTA (JJaOOPaTOPHOIO OIbITa, 1a00PaTOPHON PabOThI O MCCIIETIOBAHUIO
CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

10) 3aMHTEpEeCcOBAaHHOCTh B COBMECTHOI CO CBEpCTHHUKAMHU IO3HABATEIbHON U
UCCIIEIOBATENbCKON JIESITEbHOCTH IPU PELIEHUH BO3HUKAIOMIMX MIpoOsieM Ha
OCHOBE yuéTa OOLIMX MHTEPECOB M COTJacOBaHMs MO3ULUN (00Cy)aeHusl, 0OMeH
MHEHHUSIMH, «MO3TOBbI€ IITYPMbI», KOOpPJIMHAIUSl COBMECTHBIX JEWCTBUH,
OIpPEEICHNE KPUTEPUEB 10 OLICHKE KaY€CTBA BBIITOJIHEHHON PabOThI U 1. );

YHuBepcaJlbHbIMH PeryJsiITUBHBIMU JAeliCTBUSIMH

11) yMeHHEeM caMOCTOSITENIBHO ONMPENENATh LN ACSITEIbHOCTH, MIaHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BIOMpaTh Hanbosee 3pPeKTUBHBIE CIIOCOOBI pelIeHUsT yYeOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEIbBHO COCTaBJISATh WM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEUCTBUUA MPU BBINIOJHEHUM 33JaHUU C YYETOM
MOJy4YEHHUs] HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX;
OLICHMBATh COOTBETCTBHE IMOJTYYEHHOTO PE3YyJIbTaTa 3asIBJICHHON LIEIIH;

12) ymeHueM HCHOJb30BaTh W AHAJIU3UPOBATH KOHTEKCTHI, MpeljiaraeMble B
YCIIOBUH 3aJIaHUM.

INPEAMETHBIE PE3YJIBTATBI
8 KUIACC

B cocraBe npeaMeTHBIX pe3yinbTaTOB MO OCBOEHUIO 0053aTENLHOTO COIEpKAHUS,
YCTAaHOBJICHHOTO JAaHHOW TNPUMEpPHOM pabouell MporpaMMoM, BBIIENSIOT:
OCBOCHHbIE OOYYaIOIIMMHCS HAy4YHBbIE 3HAHMS, YMEHHUS U CIOCOObI JIEUCTBUIA,
cnenuuyeckre Mg NPeIMETHON o0yacTu «XUMHS», BUABI JESITEIBHOCTH IO
MOJIYyYEHUI0 HOBOTO 3HAHWS, €ro HWHTEpHpeTanuud, NOpeoOpa3oBaHUIO U
MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIIUSIX.

[IpenmeTHbie pe3yiabTaThl OTPaXkalOT CHOPMHUPOBAHHOCTH Yy OOYyYarOUIUXCS
CHEAYIOIINX YMEHUM:

1) packpwieams cmbici OCHOBHBIX XHMHUYECKUX TIOHSITHUN: aToOM, MOJICKYJa,
XUMHYECKUN 3JIEMEHT, IIPOCTOE BEUIECTBO, CJOKHOE BEIIECTBO, CMECH



(omHOpOIHAasT W HEOJHOPOJIHAs), BaJ€EHTHOCTb, OTHOCHUTENIbHAsi aTOMHas U
MOJIEKYJIIpHAsi Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBas
JI0JII XUMHUYECKOTO 3JIEMEHTa B COCAMHEHUU, MOJIAPHBIN 00BEM, OKCHUJ, KUCIIOTA,
OCHOBaHME, COJIb, JJIEKTPOOTPULIATEILHOCTh, CTENEHb OKUCJICHUS, XUMUYECKas
peakius, kiaccupuKalusa peakuid: peakiiui COSIUHEHUs, PEaKIUU Pa3I0KEeHUs,
peakiMy 3aMEIEHHUs, pPEeaklMu OOMEHa, JK30- M JHJAOTEPMHUYECKHE PEaKIIHH;
TEIJIOBOM 3(PeKT peakuuu; SApO aToma, SJICKTPOHHBIA CIOM aToMa, aToMHas
opOuTaNb, pagMyc aroMa, XHMHYECKash CBs3b, TOJISApHAsS W HEMOJSpHAS
KOBaJICHTHAsl CBSI3b, MOHHAS CBSI3b, MOH, KATHOH, aHHOH, PACTBOP, MaccoBasi J0Js
BelecTBa (IPOLICHTHAsI KOHIIEHTPAIKs) B pacTBOPE;

2) unnrocmpuposanms B3aMMOCBSI3b OCHOBHBIX XHMHUYSCKHAX MOHATHH (CM. I1. 1) 1
MPUMEHSITH 3TU OHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUIH;

3) ucnonv3oeamv XAMUYECKYIO CHMBOJIMKY JIJISI COCTaBIICHUS (hOPMYJI BEIISCTB
Y YPAaBHEHHUI XUMUYECKUX PEAKIUM;

4) onpedensimb BAJICHTHOCTh aTOMOB 3JICMCHTOB B OMHAPHBIX COCIMHCHUSX;
CTENIEHb OKHCIICHUSI DBJIEMEHTOB B OWHAPHBIX COCAMHEHUSX; MPUHAIICKHOCTD
BEIIIECTB K OMNpPEACIEHHOMY KJacCy COSAMHEHUH Mo (popmyiiaM; BUI XUMUYECKON
CBSI3M (KOBAJICHTHAs] U MOHHAS) B HEOPTaHUYECKUX COCIMHEHUSAX;

5) packpwieamv  cmoicn [lepuonnyeckoro 3akona JI. M. Menneneesa:
JEMOHCTPUPOBATh  MOHHMAaHUE  MNEPUOAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMHUUYECKUX DJIEMEHTOB OT UX MoJiokeHus B Ilepuoandeckoi cucrteMe; 3aKOHOB
COXpPAHEHHMSI MacChl BEILECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJSPHOIO
y4€HUs, 3aKOHAa ABOrajJpo; ONUCHIBaTh M XapaKTEPU30BaTh TaOIUUYHYIO (Popmy
[leproauyeckoil CUCTEMbl XUMUUYECKUX JIEMEHTOB: pa3jinyaTh MOHATUS «TJIaBHAs
noArpynmna (A-rpynmna)» u «mnobdounas noarpynmna (b-rpynmna)y», manasie 1 60JbiIMe
NMepuoAbl;, COOTHOCUTH OOO3HAYEHHUsS, KOTOpbIE HUMEIOTCS B  TaOuIe
«Ilepuognueckass cucrema xumuueckux »diemeHToB . . Mengeneea» ¢
YUCJIOBBIMU XapaKTEPUCTUKAMH CTPOCHUSI AaTOMOB XUMHUYECKUX 3JIEMEHTOB
(coctaB m 3apsn sjapa, 00IIee YHUCIO AJIEKTPOHOB M paclpefeleHHue HUX TI0
AJIEKTPOHHBIM CJIOSIM);

6) xkraccuguyuposamv XUMUYECKHE SJIEMEHTHI; HEOPTaHWYECKHUE BEIICCTBA;
XUMHUUYECKUE peakiuu (10 YUCITY U COCTaBY YYACTBYIOIIUX B PEAKLIUH BEILECTB, MO
TeroBoMy b DEKTy);

7) xapaxmepuzosams (onucvleams) oOIME XUMHYCCKHE CBOWCTBA BEIECTB
pa3IMUHBIX KJIACCOB, TMOJTBEpPKJas ONHCaHUE MPUMEPAMH  MOJEKYJISPHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMHUECKUX PEAKILIN;

8) npoenosuposams CBONCTBA BEHIECTB B 3aBHCHMOCTH OT MX Ka4eCTBCHHOT'O
COCTaBa; BO3MOXHOCTH MPOTEKAHMUSI XUMHYECKUX IMPEBpAIICHUN B Pa3IUYHBIX
YCIIOBUSIX;

9) ebiuucasIMb OTHOCUTEIBHYIO MOJICKYJISPHYIO M MOJIIPHYIO MAacChl BEIIECTB;
MAacCOBYIO JIOJI0 XMMHYECKOTO dJeMEHTa 1Mo (opMysie COSAMHEHHS; MAaCCOBYIO
JIOJIF0 BEILECTBA B PACTBOPE; MPOBOJUTH PACUYETHI MO YPABHEHUIO XUMHUYECKOU
peakuu;

10) npumensimo OCHOBHBIE ONEPAIIMH MBICIUTEIBHOMN JAEATEIPHOCTH — aHAIN3 U
CHUHTE3, CpaBHEHHE, 0000IIeHNE, CHCTEMAaTHU3aIlNI0, KIIACCU()HUKAIIUIO, BBISIBJICHUC



NPUYUHHO-CIEICTBEHHBIX CBSI3ed — I M3y4YEHUS CBOMCTB BEIECTB U
XUMHUYECKUX PEaKINil; eCTECTBEHHO-HAYYHbIE METO/IbI TIO3HAHMS — HAOJIOJCHHE,
U3MEpEeHHEe, MOICTUPOBAHUE, SKCIIEPUMEHT (PEATbHBIN U MBICIICHHBIN );

11) creoosame npaBUIIaM OJIB30BaHUSA XUMUYCCKOM TOCYI0N M J1a00paTOPHBIM
000pyIOBaHUEM, a TaK)Ke TMpaBHIIaM OOpaIICHHs C BENICCTBAMH B COOTBETCTBHH C
WHCTPYKIIMSMU TI0 BBIMOJHCHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB IO
MOJyYEHUI0O U COOMPaHWI0 Ta3000pa3HBIX BEMIECTB (BOJAOPOJa M KHCIOpPOA),
IIPUTOTOBJICHUIO PACTBOPOB C ONPENEIEHHOW MAacCOBOW JOJIEH PACTBOPEHHOTO
BEIIECTBA; IUIAHUPOBATh M MPOBOAUTH XHMHUYECKHE OSKCIEPUMEHTHI IO
paclo3HaBaHUIO PACTBOPOB IIEIOYEH W KHUCJIOT C TOMOUIbI0 HHIWKATOPOB
(makmyc, heHondTaIeH, METHIIOPAHXK U Ap.).

9 KVIACC

B cocTaBe npeaMeTHBIX pe3ynbTaToOB O OCBOCHHIO 005S3aTEIBHOTO COAECPIKAHNUS,
YCTAaHOBJICHHOTO JaHHOW TPUMEpPHOM pabouell MporpaMMoM, BBIJCISIOT:
OCBOCHHBIE OOYYaIOIIMMHCS HAy4YHBIC 3HAHHS, YMEHHUS M CIOCOOBI JIEUCTBUA,
cnenuuyeckue Mg MPEeIMETHON 00yacTh «XUMHS», BUABI JESITEIBHOCTH IIO0
MOJIYYCHUIO HOBOTO 3HAHWS, €ro HWHTEpHpeTanuu, MpeoOpa3oBaHUI0 U
MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUSIX.

[IpeameTHbie pe3yabTaThl MPEACTaBICHBI OTPakKaroT CHOPMUPOBAHHOCTH Y
OOy4JaroNIMXCs CAEAYIOMUX YMEHUI:

1) packpwvieame cmbici OCHOBHBIX XHMHYECKUX IMMOHATHN: XUMUYCCKUI DJIEMEHT,
aToM, MOJIEKYJa, MOH, KaTUOH, aHWOH, MPOCTOE BEIIECTBO, CIOKHOE BELIECTBO,
BAJICHTHOCTh, 3JIEKTPOOTPUIIATEIIBHOCTh, CTEINEHb OKUCICHUS, XHUMUYECKas
peakiysl, XMMUYECKas CBSI3b, TEIJIOBOM 3(PPEKT peakuuu, MOJib, MOJISPHBIA 00BEM,
pacTBOp; DJIEKTPOJIUTHI, HEIEKTPOJIUTHI, DIJIEKTPOJIUTHYECKAs JAUCCOLMALNS,
peaklMi MOHHOTO OOMEHa, KaTalu3aTop, XMMUYECKOE paBHOBECHE, OOpaTUMbIE U
HeoOpaTUMbIe peaxkuuu, OKHCJIUTEIBHO-BOCCTAHOBUTEIIbHBIE peakiuu,
OKHUCJIUTEIb, BOCCTAaHOBUTEIIb, OKHCIEHWE M BOCCTAaHOBIICHUE, AJUIOTPONUS,
aM(pOTEpPHOCTh, XUMHUYECKas CBs3b (KOBAJCHTHAs, HWOHHAs, METaJTUYeCcKas),
KpUCTaJUIMYECKasl pemeTKa, KOppo3usi METAIJIOB, CIUIABbI, CKOPOCTh XUMHUUYECKOU
peakuuu, npeaenbHo pomyctumas kontentparus (I1IIK) Bemectna;

2) unmocmpupoéams B3aUMOCBSA3b OCHOBHBIX XUMHUYECKUX MOHATHN (CM. 1. 1) 1
MPUMEHSITH 3TU NOHATHUA MPU ONMKMCAHUY BEUIECTB U UX MPEBPAILICHHII;

3) ucnonvzosamv XUMUYECKYIO CUMBOJIUKY JUISI COCTaBIICHHs (POPMYJI BEIIECTB
Y YPAaBHEHUUN XUMUYECKUX PEAKIINN;

4) onpedensimb BAICHTHOCTh U CTEIICHb OKHUCJICHUS XUMHUYECKHX JJICMCHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTABA; MPUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COoeAMHEHUuW 1o GopmysiaMm; BHUJ XUMHUUYECKOW CBSI3M (KOBaJCHTHas,
WOHHAs, METAJUIMYECKas) B HEOPraHMYECKUX COCAMHEHUSX; 3aps]l HOHa IO
XUMUYECKON (popmysie; xapakTep Cpeabl B BOAHBIX PACTBOPAX HEOPTaHMUYECKHX
COEQVMHEHUN, TUIl KPUCTAJUIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

5) packpvisamv cmoicn [lepuoguueckoro 3akona JI. WM. MenngeneeBa u
JIEMOHCTPUPOBATh €r0 TMOHWMAHKE: OMUCHIBATH M XapaKTEepPU30BaTh TAOIUYHYIO
dbopmy Ileproguyeckoil CUCTEMBbl XUMUYECKUX DJIEMEHTOB: Pa3IMyaTh MOHSTHS



«rnaBHas noArpymmna (A-rpymnmna)» u «mnobouynas noarpynmna (b-rpynmna)», mansie u
OonbpIIME  TEPUOJbl; COOTHOCUTH  O0O3HAUYEHHS, KOTOpbIE HMEIOTCS B
NEePUOJIMYECKON TaONHIe, C YUCIOBBIMH XAapAaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsj sjpa, oOIIee YUCIO SJIEKTPOHOB U
pacrpeiesieHde UX IO JIEKTPOHHBIM CJI0SIM); OOBSICHATH OOLIUE 3aKOHOMEPHOCTHU
B U3MEHEHUU CBOICTB JIEMEHTOB U X COCJIMHEHUN B MpEJesiax MaJlbIX MEpUOIOB
Y TJIABHBIX MOJATPYII C YYETOM CTPOCHHS UX aTOMOB;

6) xnaccuguyuposamv XAMUYECKUE DIIEMEHTBI, HEOPTaHWYCCKUE BEIIECTBA,;
XUMUYECKHE Peakinu (IO YUCIIY U COCTaBY YYaCTBYIONIUX B PEAKIIUU BEIIECTB, 11O
TerIoBoMy J(h(eKxTy, MO H3MEHEHUIO CTETCHEW OKHCICHUS XWMHUYECKHUX
AJIEMEHTOB);

7) xapaxmepuzoseams (ONUCHIBATH) OOIMME H CHCHU(PUUCSCKHE XHUMHYCCKUE
CBOMCTBA TPOCTHIX M CIIOKHBIX BEIIECTB, MOATBEPKIAs OMUCAHUE MPUMEPAMHU
MOJIEKYJIIPHBIX U HMOHHBIX YPABHEHUM COOTBETCTBYIOIIUX XUMUYECKUX PEaKIIU;

8) cocmaensimb ypaBHEHUS  SJCKTPOJUTHYCCKOW  JIUCCOLMAIMM  KHUCJIOT,
mieJioyel W Ccojieil; MOJHbIE U COKpAlIEHHBIE YpaBHEHUS pPeakluid HOHHOTO
oOMEHa; ypaBHEHHUS PEaKIUi, MOATBEPKIAIOIIUX CYIECTBOBAHUE T€HETUYECKOM
CBSI3U MEXJ1y BEIIECTBAMHU PA3IIMYHBIX KIJIACCOB;

9) packpvieams  cyuHOCMb OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX — PCAKIIHIA
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajlaHCa ITHX PEaKIui;

10) npoecroszuposams CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT HX CTPOCHHS,
BO3MOYKHOCTH MPOTEKAHUS XUMUYECKHUX TIPEBPAIICHANA B PA3IMYHBIX YCIOBUSX;

11) ebiuucasams OTHOCUTEIIEHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIIECTB;
MacCOBYIO JIOJI0 XHMHYECKOTO dJeMEHTa MO0 (GOopMyse COSAMHEHHS; MAaCCOBYIO
JIOJIF0 BEIIIECTBA B PacTBOPE; MPOBOIUTH PACUETHl MO YPAaBHCHHIO XWMHYECKOU
peaKIuu;

12) crnedosamsb ipaBUIaM MOJIb30BAHUS XUMHUYECKOHM MOCYI0M U Ja00paTOPHBIM
000OpyZ0BaHUEM, a TAKXKE MPaBWIIaM OOpaIeHus! C BEIIECTBAMU B COOTBETCTBUHU C
WHCTPYKIIUSIMA 110 BBIMOJHEHUIO JTAOOPATOPHBIX XHMHUYECKHX OIBITOB TIO
MOJIYYCHHIO U COOUPaHUIO ra3000pa3HBIX BEMIECTB (AMMHAKa U YTIAECKUCIIOTO Ta3a);

13) nposooums peakiuu, MOATBEPIKAAIONINEC KAYSCTBEHHBI COCTAB Pa3IUUHBIX
BEII[ECTB: PACIIO3HABATH OIMBITHBIM MYTEM XJIOPUI-, OpOMUA-, HOAUI-, KapOOHAT-,
docdar-, cunmkar-, cynbdar-, THUIPOKCUI-HUOHBI, KaTUOHbI AMMOHHS M HOHBI
W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIHUE B BOJHBIX PAacTBOpPaxX HEOPTaHUYECKHUX
BCIIECTB;

14) npumensimov OCHOBHBIE OIEPAIIUN MBICIUTEILHOM IEATCIbHOCTH — aHAJIU3 U
CHUHTE3, CpaBHEHHE, OOOOIIEHNEe, CHUCTEMATU3allMI0, BBISIBICHUE MPUYUHHO-
CIICICTBCHHBIX CBSI3¢d — IS W3YYCHUS CBOWCTB BEIIECTB M XUMHYCCKUX
peaKIuii; eCTECTBEHHO-HAYYHbBIE METOJbI ITO3HAHUS — HAOJI0/ICHNEe, U3MEPCHHE,
MOJIETUPOBAHUE, IKCTIEPUMEHT (pEaJIbHBIM 1 MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE 8 KJIACC

Ne | HammenoBanme | KommuecTBo yacoB [dara Buawl Buabl, popmbl | DJIeKTPOHHBIE
n/ |pa3ieoB W TeM U3Y4YeH |eATeIbHOCTH | KOHTPOJISA (undposbie)
I | DporpaMMsl BCCI | KOHTPOJIBH | HPAKTHHECK | o0pa3oBaTeJibHbIE
0 ble padoThl | He padoThI pecype
Paznen 1. IlepBoHavasibHble XMMUYECKHE IOHATHS
1.1 | Xumus —1! 5 |0 1 PackpeiBaTh [Mpaktuyeckas | https://www.yaklass
BaXkHasl 00J1aCTh CMBICTT pabora; ru/
€CTeCTBO3HAHMS U3Y4aeMbIX
U IPAKTHYECKOM IIOHATHUH;
HeSITeJIbHOCTH
YeJI0BeKa
1.2 | BemmecTBa 15 |0 0 Paznmuyath Tectuposanwue; | https://www.yaklass
U XUMHYECKHe busznueckue U ru/
peakumnu XUMHUYECKHUE
SIBIICHUS,
OOBSICHATH  HX
CYIIIHOCTh v
TOYKA  3PEHUS
aTOMHO-
MOJIEKYJISIPHOTO
YUCHUS;
Uroro no pazneny 20




Paznen 2. BaxxHeiimue npeacTaBuTe/ Il HEOPraHNYECKNX BellECTB

2.1 | Bo3ayx. 5 |0 0 Xapakrtepuszonats | [Tucbmennsiii | https://www.yaklass
Kucsopona. (omuchIBaTh) KOHTPOJIb; ru/
IHonsiTue 00 COCTaB BO3/yXa,

OKCHIAX buzngeckue "
XUMHYCCKHE
CBOWCTBA
KHCIIOpO/Ia,
CIOCOOBI ero
MOJTyYeHUS,
npUMEHEHUE U
3HAUYCHUE B
IPUPOJIE U KU3HU
YEJI0BEKa;

2.2 | Bogopon. 5 |0 1 CnenoBath [Mpaktuyeckas | https://www.yaklass
IMonsTHe 0 IpaBHJIaM paborTa; ru/
KHCJI0TAX Oe30macHoit
U COJIAX paboThI B

nabopaTopuu Ipu
UCIIOJIb30BaHUH
XAMHUYECKOU
TTOCY/TBI u
obopynoBaHus, a
TaK)Ke TIpaBHIIaM
oOpaiieHus c
TOPIOYUMHU




BEIIECTBAMH B
OBITY;

2.3 | KoninuecTBeHHble | 4 PackpwiBaTh [Mucemennsiii | https://www.yaklass
OTHOIIIEHHUSI B CMBICIT KOHTPOJIb; ru/
XHMHH H3y4aeMbIX
MMOHSATHI 51
OPUMEHATh  9TH
MOHSATHS, & TAKIKE
M3yUYCHHBIC
3aKOHBI U TEOPUHU
ISt peIIeHHMS
pacu€THBIX 3a7ad;
2.4 |Boga. PactBopbL.| 5 PackpwiBaTh [Mucemennsiii | https://www.yaklass
IMousitue 00 CMBICIT KOHTPOJIb; ru/
OCHOBAHUSAX U3y4acMbIX
MTOHSATHMN 51
OPUMEHSTh  OTH
TOHSATHSI npu
OIMHCaHUH
CBOWCTB BEILIECTB
u ux
IIPEBPALLICHUN;
2.5 | OcHOBHBIE 11 CocTaByTh [TpakTuueckas | https://www.yaklass




KJIACChI MOJICKYJIIpHBIE | paboTa; ru/
HEOPraHU4YeCcKHuX ypaBHEHUS
COCIMHEHNH peaxkuuu,
WJUTFOCTPHUP YOI
X  XHMHYECKHE
CBOMCTBA 151
CIIOCOOBI
MOJIy4eHUS
BEIIECTB
U3Y4YEHHBIX
KJIACCOB/TPYIII, a
TaKKe
MTOATBEPIKIAOTIN
X TEHETUYECKYIO
B3aMMOCBSI3b
MEXy HUMH.

Hroro no pazmemny 30

Paznen 3. Ilepuoamueckunii 3axkoH wu Ilepuoamyeckass cucremMa xumuyeckux 3jemeHToB [ M. MengeneeBa.
Crtpoenne aToMmoB. XuUMH4YecKasi CBA3b. OKUCJIAUTEIbHO-BOCCTAHOBHUTEIbHBIE PeaKINH

3.1 | lepuoauueckmii 7 10 0 Hcnonn3oBathb [Mucemennsiii | https://www.yaklass
3aKOH u IpU BBIIOJIHEHUU | KOHTPOJIb; ru/
Ilepnoanueckast y4eOHBIX
cucremMa 3a1aHUN  TEKCTHI
XHMHUYECKHX yueOHMKa,
3J1eMEHTOB CIPaBOYHbBIC
. . MenpeJe- Marepuabl




ea. Crpoenue
aToma

(ITepuoguueckyro
CUCTEMY
XUMHYECKUX
sanemenToB /J[. .
Menpeneena,
Ta0IUIy
pPacTBOPUMOCTH
KHCJIOT,
OCHOBaHMUH 51
coler B  BOJE,
3JIEKTPOXUMHUYEC
KU pan
HaIpsKCHUN
METaJIOB);

3.2

XumMuuyeckasi
CBA3b.
OKuCIUTEIBHO-
BOCCTAHOBHUTEJIbH
ble peaKkluu

Onpenensath
CTETICHb
OKHUCJICHUS
XUMHUYECKOTO
aIeMEeHTa 1o
dbopmyie ero
COCTMHCHHS,

IIpomexyTou
Hast
aTTecTanus.
Urorosas
KOHTPOJIbHAA

https://www.yaklass
ru/

Hroro no pazneny:
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Pe3epBHOE Bpems




OBILIEE
KOJIMYECTBO
YACOB
[TPOTPAMME

11O

68




TEMATHYECKOE IINTAHUPOBAHHUE 9 KJIACC

Ne | HammeHoBaHue KoanyecTBO 4YacoB Jlara Buambl Buaml, DJIeKTPOHHbIE
n/ |pa3ieJioB W TeM HU3YYCHH | JeATeJbHOCTH | GopMbI (uu¢posbie)
I | [OporpamMmbl BCET | KOHTPOIBLH | IPAKTHHCCK | o KOHTPOJIsE | 00pa3oBaTe/ibHbIE
0 ble padoThl | e padoThI pecypes
Pazgen 1. BemecTBO M XMMHUYeCKHE PeaKIIun
1.1 | [ToBTOpEHUE ul 5 |0 0 Knaccudurupor | [Tucemennst | https://www.yaklass.
yriyoJenue aTh W HAa3bIBaTh | i KOHTPOJIB; | ru/
3HAHHUII OCHOBHBIX HEOPTraHUYECKUE
pa3xenoB Kypca 8 BEILIECTBA
KJIacca U3YYEHHBIX
KJIACCOB;
1.2 | OcHoBHBIE 4 |0 0 Knaccudumupor | [ucemenssr | https://www.yaklass.
3aKOHOMEPHOCTH aTh XWMHUYECKHE | i KOHTpOJIB; | ru/
XHMHUYEeCKUX peakuuu o
peakumu pa3IuYHbIM
pU3HaKaMm;
1.3 | dnexkTpoaurnyec 8 |0 1 [TnanupoBate u | [IpakTrueck | https://www.yaklass.
Kasi AUCCOLMALMS. OCYILIECTBIIATh Ha | ass  paboTa; | ru/
Xumnueckue IIPAKTHUKE
peakumu B XUMUYECKHE
pacTBopax AKCIIEPUMEHTHI,




IPOBOJIUTH
HaOIIOICHNS,
JIeJIaTh  BBIBOJBI
0 pe3yJbTaTam
AKCIICPUMCHTA;

Uroro no pazneny
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Pa3nea 2. Hemeraibsl

HX COCAMHCHUHA

2.1 | Oomas 4 10 [TnanupoBats u | [IpakTrueck | https://www.yaklass.
XapaKTepucTUKAa OCYIIECTBIIATh Ha | ass  pabota; | ru/
XUMHUYECKHX MPaKTHKE
3jieMeHTOB VIIA- XAUMUYECKUE
rpynmbl. AKCIICPUMECHTHI,
I'ajiorennst IIPOBOJNUTH
HaOIIOCHUS,
JenaTh  BBIBOJIBI
o pe3yJbTaram
AKCIIEPUMEHTA;
2.2 | Obmas 5 |0 XapaxktepusoBar | [Tucemenns! | https://www.yaklass.
XapPaKTepUCTUKA b (U3NYCCKUE M |H KOHTpOJb; | ru/
XUMHUYECKHX XUMUYECKUC
3jieMeHTOB  VIA- CBOMCTBA
rpynnsl. Cepa wu IIPOCTOTO

eé coeIMHEeHUA

BEILIECTBA CEPHI U




€€ COCOMHEHUU
(cepoBosiopona,
OKCHUJIOB  CEpBHlI,
CEpHOU KHUCJOTBHI,

cynbGharoB),
CIIOCOOBI 170.4
TOJTYYCHHS,
IPUMCHCHUE |
3HAYEHUE B
IpUpoJIe u

ZKHN3HHN YCJIOBCKA,

2.3

Oo0mas
XapaKTepUCTHKA
XHMHYECKHX
3j1eMeHTOB  VA-
rpynmnsl. A3or,
pocpop u mx
coeMHEeHUs!

XapakTepuzoBar
b (QuU3NYECKUEe u
XUMUYECKHE
CBOMCTBa
ITPOCTHIX
BEILIECTB a30Ta U
dochopa u wux
COE€INHEHUN
(amMmaka, cosei
aMMOHWUS,
a30THOMN
KHUCIIOTHI,
HUTPATOB,
OKCHJIA

dochopa(V) u

IInceMenHBI
1 KOHTPOIJIb;

https://www.yaklass.
ru/




dbocdopHoit

KHCJIOTHI,
docdaron),
CIIOCOOBI 1504
TOJTYYCHHS,
IPUMCHCHUE |
3HAYEHUE B
IPUPOJIC "

ZKHU3HHN YCJIOBCKA,

2.4

Oo0masn
XapaKTePUCTUKA
XMMHYECKHUX
3j1eMeHTOB IVA-
rpynmnsbl.
Yraepon ) |
KpPeMHMHA M HX
coeTMHEHHUs

XapakTepuzoBar
b (QuU3NYECKUEe u
XUMUYECKHE
CBOMCTBa
POCTHIX
BEIIECTB
yriaepoja u
KpEeMHHUS UM UX
COE€INHEHUN
(okcum0B
yraepoja,
YTOJIBHOU
KHUCIIOTHI,
KapOOHATOB,
OKCHJIa KPEMHHUS,
KPEMHUEBOUN
KHUCIIOTHI,

IInceMenHBI
1 KOHTPOIJIb;

https://www.yaklass.
ru/




CUJIMKATOB),

CIIOCOOEI 1504
TIOJTY9CHUS,

IpUMEHEHUE |
3HAYEHUE B
IPUPOJIC "

ZKHU3HHN YCJIOBCKA,

Uroro no pazneny

24

Pasznena 3. Mera/uibl M UX COeIUHEHUS

3.1 | O0mme cBolCTBA

METAJJI0B

4

0

XapakTepuzoBar
b CTpOEHUuE
METaJIOB,

oOmue
¢usznueckue  u
XUMUYECKHE
CBONCTBA
METaJIOB;

IInceMenHBI
1 KOHTPOIJIb;

https://www.yaklass.
ru/

3.2 | Baxxueiiue
MeTAJIbI M
COCIMHECHUS

HX

16

XapaxkTepu3oBaT
b (QuU3NYECKuEe U
XUMHAYECKHE
CBOMCTBA
IIPOCTBIX
BEILIECTB

[IpakTueck
as pabora;

https://www.yaklass.
ru/




METaNIOB M UX
COCIMHEHUI
(OKCHUIOB,
THUAPOKCHIOB,
coJiei), crocoObl
UX  TOJTY4YCHHS,
NpUMEHEHUE U
3HAYCHUE B
IpUpoJIe U
KU3HU YEJIOBEKa,;

Hroro no pazneny:

20

Pasznesn 4. Xummus 1 OKp

yxRaomasa cpeaa

4.1 | BemrecTBa
MaTepuaJibl

ZKU3HU Y€JI10BCKAa

u
B

3 |1

VYkaxur
€
nepuos

Xapaktepu3oBar
b POJIb XUMHH B
pa3IUYHBIX
chepax
NEATEIbHOCTH
JIIOJICH,
OCHOBHBIE
BEIIIECTBA u
MaTepualbl,
IIPUMEHSIEMBIE B
KU3HU
COBPEMEHHOIO
YEJI0BEKA;

KontponpHa
s paboTa;

https://www.yaklass.
ru/




Hroro no pazneny:

PesepBHOE Bpems 4
OBIIEE 68
KOJIMYECTBO

YACOB I1O

I[TPOI'PAMME




IIpunoxenne 1.

OHCHO‘IHLIC MaTepualbl.



Kpurtepuu ouneHMBaHUS HA YPOKAX XMMHUU

OuneHuBaHHe YCTHOIO OTBETA

NuauBuayaJbHBIA KOHTPOJbL PE3yJIbTAaTOB MOXET MPOBOJUTHCS HA YPOKE
Kak B ¢GopMe KpaTkKoro ompoca ¢ mecrta ((ppoHTagbHas KOHTPOJIMPYIOIIAS
Oecena), Tak U B BUAC 00CTOSITEJILHOW NMPOBEPKU 3HAHMHA U YMEHMH Yy IOCKH.
DTOT BUJ orpoca (MHIUBUIYaIbHBIN) MOKHO MPOBOJIUTE HA dTaraxX aKkTyalu3alluu
3HAHWM, W3Yy4YEHUS HOBOTO Marepuaia, 3aKpeIUIEHHWS M COBEPIICHCTBOBAHMS
3HAHUW W TPOBEPKU YCBOEHUA HOBOrO Marepuaina. Bompocel ywurtens s
KpPaTKOTO ONpoca JODKHBI OBITh JAKOHWUYHBI, CHOPMYIHPOBAHBI B TIOHATHBIX
YUYCHUKY TEPMUHAX U TPeOOBATh KPaTKOTro OTBeTa. JIJis1 53KOHOMUU BPEMEHU MOYKHO
WCIIOJIb30BATh KAPTOUYKH C BOIIPOCAMH, HA KOTOPBIE YUEHUKHU TOTOBSITCA OTBETUTD Y
JIOCKH.

Bo Bpems orTBeTta ywamierocs sl JOCTHUKEHHS YCTOMYMBOIO BHUMAHMS
KJIacca MOJIE3HO MPEAYCMOTPETH MOCIEAYIOIEE 3a OTBETOM PEIEH3UPOBAHUE CO
CTOPOHBI JIPYTUX yYAIIUXCs, UCIIPABICHUE JOMYIIEHHBIX OIMOOK, JOMOJHEHHE.

[Ipu mpoBeneHMM oOIpoca AOMYCKAeTCs 3aJaBaTh ydalleMyCs HABOJSIIUE
BOIIPOCHI JIJII TOTO, YTOOBI MOMOYb €My C(OpMyIHpoBaTh CBOM MbBICIH. MoOryT
OBITb M JOMOJHUTEIbHBIC BOIPOCHI, €CIM OHU HEOOXOJMMBI JJIsS MPEICTOSIIETO
W3y4YEHHUS HOBOrO Mmarepuana. Bo BpemMs yCTHOrO OTBETa YYaIErocs Y4HUTEIb
MMEET BO3MOXXHOCTh 3aJ1aTh JOMOJHUTEJIBHBIA BONPOC JAUATHOCTHYECKOTO
XapakTepa, KOTOPBIM TMOMOXET BBIIBUTh COCTOSHUE 3HAHUA H YMEHUU
OTBEYAIOIIETO.

[IpoBeneHrne yCTHOTO WHAMBUIYATBHOTO KOHTPOJIA TpPeOyeT OT Yy4uTens
COOpaHHOCTU Y BHUMAaHUsA, TaK Kak HE0OXoaumo 3a 5-10 MUHYT BBISIBUTH 3HAHUS
yYalMxcs B KJIacce.

Yyuutens 00s3aH MPOKOMMEHTHPOBATh OTBET YUEHHUKA, YKa3aB Ha OLIMOKH U
OTMETHB yJa4dHble CTOPOHBI. JIFOOOW OTBET MOJDKEH OBITH 3aMEUeH YYUTEIEM U
00BEKTUBHO UM OIlcHeH. HeoOs3aTelbHO CTaBUTh OTMETKY 3a KaXKJIbI HEIOJIHBIN
OTBET. ECIM y4eHHK HEOJAHOKPATHO AOMOJIHSII OTBETHI APYTHX OJIHOKJIACCHUKOB,
TO MOKHO ITOCTABUTh €My OOIIYIO OTMETKY 3a YPOK.

OTMeTKa «5»:

- JIaH MOJIHBIA U NMPABUJIbHBIA OTBET HA OCHOBAHUM U3YUYCHHBIX TEOPUU,
- Marepuajl U3JIO)KEH B ONPEACICHHON JIOTUYECKOW ITOCIICI0BATEIIBHOCTH,
JIUTEPATYPHBIM A3BIKOM,
OTBET CaMOCTOSTEIbHBIN
BO3MO>KHA OJ[HA HECYIIIECTBEHHAs OIINOKaA.
OtmeTKka «4»:
JIaH TIOJIHBIM U MPABUJIbHBIA OTBET HA OCHOBAHWH U3YUYEHHBIX TEOPHUH,
MaTepuai U3JI0KEH B ONMPEICIICHHON MOCIeI0BATEIbHOCTH,
OTBET CaMOCTOSATEIbHBIN
- JIOmylIeHbl 2-3 HECYIIECTBCHHBIC OIMOKH, WCIPABJICHHBIE MO TPEOOBAHHIO
YUUTENS, WM JaH HENOJIHBIA U HEUETKHUM OTBET.

OtMeTKa «3»:

- JIaH TIOJIHBIM OTBET, HO MPHU ATOM JOIMYIIEHA CYIIIECTBEHHAs OIMOKA WM
OTBET HEIOJIHBIN, TOCTPOCH HECBSI3HO.



OT1meTKka «2»:

- OTBET OOHApYXMBAaET HEMOHMMAaHHWE OCHOBHOIO COJIEpXKaHMs Yy4eOHOTo
Marepuana,

- JIONYUIIEHBl CYIIECTBEHHbIE OIIMOKH, KOTOpbIE YYAIIUHACA HE MOXKET
WCIIPABUTh MPU HABOIAIIUX BOIIPOCAX YUHUTEIIA.

@OpoHTAJILHAA  KOHTpPOJMpYylmas Oeceqa  OOBIYHO  JIOCTATOYHO
KpaTKoBpeMeHHa. Bompockl, kak U BO BCAKOU Japyrou OGecese, TpeOYIOT KpaTKOro
OTBETA, IMOATOMY 3a OJUH TAaKOM OTBET YYEHUKY CTAaBUTh OLEHKY Hemb3d. HyxHO
3apaHee HAMETUTh TEX YYEHUKOB, OTBET KOTOPBIX BO BpeMs Oecelbl XOTIT
OLICHUTb, W 3aJaBaTh KM LIEJICHAIIPABICHHO 3aIUIAaHUPOBAHHbIE I Oecenpl
Bonpockl. OQHAKO HE ClenyeT 3aJaBaTh MOAPAI BOMPOCHI OJHOMY U TOMY K€
yueHHKy. PaboTath nmoimkeH Bech kiacc. DpoHTalibHAsA Oecea MOKET COYETAThCS C
YCTHBIM YY€TOM 3HAaHUM, KOT'/1a HECKOJIBKO YUAIIUXCA TOTOBATCA K OTBETY Y JOCKH.
CnoxxHOCTh pabOThI 3aKIIOYAETCS B TOM, YTOOBI HE YIyCKaThb W3 TOJSI 3pEHUs
KJIacc, y4acTBYIOIUH B Oecesie, U yJalluxcs, OTBEYAIOINX Y JOCKH.

3a4er - 3T0 METOJ YCTHOIO KOHTPOJIS, KOTJA YYEHUKAM IPENOCTaBIIACTCS
BO3MOKHOCTb 0o0Jiee JIMTEIBHO UM OOCTOSATENBHO OTBETUTh Ha BOmpoc. OOBIYHO
3a4eT HA3HAYAETCs BO BHEYPOYHOE BPEMs; KJacC IPH 3TOM pa3leiseTcss Ha JBE
WIM TPU TPYIIIBI, KOTOPbIE NPUXOAAT HA 3a4eT MO odepeau B paszHoe Bpems. O
NPOBEACHUN 3a4€Ta YUUTENb COOOIAET 3apaHee, YTOObl ydyaluecs MOTJIM K HEMY
MOJATOTOBUTHCA. /{7151 OATOTOBKM K 3a4€Ty YUUTEIh COCTABIISET BOIPOCHI, & TAKKE
INPUMEPHBIE 3aJlayd, PEKOMEHIYET JHTEpaTypy, HpeIBAPUTEIbHO IPOBEPHUB,
UMEETCSl M OHa B IIKOJIbHOW OmOmmoTtexe. CpoOKM MPOBENEHUS 3adeTa JOJKHBI
OBITh HM3BECTHBI 3aMECTHUTEIIO JUPEKTOpa MO y4eOHO-BOCIHUTATEIBHOM paloTe,
4TOOBI MOKHO OBUIO PETYJIMPOBATH HATPY3KY YUAITUXCS.

Krnaccuueckuii 3aueT npenycMaTpUBaeT BhISIBJICHUE YPOBHS 3HAHUW, YMEHU
Y HaBBIKOB ydallluxcs BO BpeMs Oecebl yueHHKa ¢ yuuteneM. OH JaeT MoJHOe U
TOYHOE TpECTaBleHUE 00 YpPOBHE OOYYEHHOCTH KaXKIOrO YYEHHMKA, OJIHAKO
OTHUMAET MHOIO BPEMEHHU, YTO BEJET K MEPETPYKEHHOCTH KAK YUHTEINS, TaK U
YUYECHUKA.

OueHuBaHMe NMCbMEHHOMH PadOTHI

[TucbMeHHbIE pabOTHI MOAPA3ACTSAIOT HA TEKylue (MPOBEPOUYHBIC) W
UTOTrOBbIE (KOHTPOJIbHBIE) pabOTHl; MO0 BPEMEHU OHM MOTYT 3aHUMaTh BECh YPOK
WJIH €r0 YacTb.

K merogaM mnuCbMEHHON NPOBEPKH pE3ylbTaTOB OOYYEHUSI OTHOCATCA
MUMCbMEHHAs KOHTPOJIbHAsA padboTa Ha 45 MHH, TpoBepoUHbIe padboThl HA 10-15 MuH
(HampuMep, pelIeHWe pPACUETHBIX 3a7ad), MHUCbMEHHbIE JIOMAIIHUE 3a/laHus,
MUCHbMEHHBIN y4YeT 3HAHMHM OTHENbHBIX YYalIUXCAd MO KapTO4yKaM, XMMHUYECKHE
JUKTaHTBhI, 3a1aHUS TECTOBOT'O THUIIA U T.I.

[ToaroroBka y4yammxcsi K KOHTPOJIbHOM paboTe yale BCEro OCyIeCTBISIeTCs
Ha oOoOmarnmx ypokax. O MNpoBEACHHH KOHTPOJBHOW pabOThl ydaluxcs
OpeayNnpexIatoT 3apaHee, YTOObl OHU MOTJIM ITOATOTOBUTHCS.

ConepxaHrue KOHTPOJIbHOM pabOThl OXBAaTHIBAET BECh HauOoJjiee Ba)KHbBIN
MaTeprall KOHTPOJUpPyeMoll TeMbl. B Takoil OonblIoil KOHTPOJBHOU paboTe
3aJlaHusl JIOJDKHBI OBITh €AWHBIMU JIJIS YYallMXCs BCEX ypOBHEH paszBuTus. B



KOHTPOJIbHYIO PabOTy pEKOMEHAYeTCsl BKIIOYaTh pa3HOOOpa3HbIC 3ajaHMs:
000011al0IIIMe BOIMPOCH], KAYeCTBEHHbIE M pacueTHble XMMHUYECKHE 3aJayH,
LENOYKH TpEeBpallleHul, TecToBble, rpaduueckue 3aganus u T.4. Heobxomumo
MCII0JIb30BaTh HAaMOOJIbIIEEe YUCIO BapuaHTOB. TeTpaau AJii KOHTPOJIBHBIX pabOT
SIBJIIIOTCS] IOKYMEHTOM, KOTOPBI MOKET OBITh MPOBEPEH aAMUHUCTPALIUEH IITKOJIBI
U MHCIIEKTOPOM OTJIena 00pa3oBaHus, MOATOMY TETPaIu JJisi KOHTPOJIBHBIX padoT
JOJIKHBI XPAaHUTHCA B XUMUYECKOM KaOMHETE B TEYEHUH Y4eOHOro rojia.

VYuuteno WHOrJa JOBOJBHO TPYAHO ONPEAECIUTh CTENEHb CJIOKHOCTH
no00paHHbIX 3a/aHuil. MeTOIUCTBl COBETYIOT BOCHOJIB30BATHCA CIEAYIOUINM
npruemMoM. HeoOxoamMo caMOMy BBIIIOJIHUTH 3Ty paldOTy, a H3pacXxoJI0BaHHOE
BpeMsl Il y4eHUKOB 8§8-9-X KIIacCOB HAJO YBEIMYHUTH B 5 pa3, a Ui CTapIIuX
KJIaccoB - B 3 pa3a. MOXXHO B XOJ€ MPEABAPUTEIBHON CAMOCTOSATEIBHON pabOThI
NPEIJIOKUTh HECKOJbKO TUIIMYHBIX 33JaHUN W IMPOAHAIU3UPOBATh CTENEHb HMX
BBITIOJTHEHUSI.

[Ipu oneHMBaHMM OTBETa YYalIErocsi HEOOXOAMMO YUUTHIBATH KayeCTBO
BBITIOJIHEHUST Pa0O0ThI 10 3aanusiM. KoHTposibHas paboTa OlleHUBAETCS B 1IETIOM.

Or1meTtka «5»:

- J1aH TIOJIHBIM OTBET HAa OCHOBE M3YYEHHBIX TEOPUW, BO3MOKHA HECYLIECTBECHHAs
omuoKa.

OT1meTtka «4»:

- JIOIyCTUMa HEKOTOpas HEMOJHOTa OTBETa, MOXKET ObITh HE O0oljiee ABYX
HECYILIECTBEHHBIX OIIHOOK.
Ormerka «3»:
- paboTa BBINOJHEHA HEMOJHO (HO HE MEHEE YeM Ha TPETh), UMEIOTCA He OoJiee
OJIHOM CYIIECTBEHHOM OIMOKHU U 2-3 HECYIIIECTBEHHBIE.
OTmerka «2»:
- paboTa BBITIOJTHEHA MEHBIIIE YEM Ha TPETh,
- IMEETCsI HECKOJIBKO CYIIIECTBEHHBIX OIINOOK.

Bo3mokHa cremyromias cucteMa OIEHWBAHMUS KOHTPOJIBHOW pPabOThI IO
nsATHOAJUIBHOM CUCTEME:

IIPU BBITIOJIHEHUU YIeHUKOM OT 96 110 100% paboThl CTaBUTH OLIEHKY «5»; OT
76 10 95% paboThl - «4»; oT 50 10 75% - «3»; ot 20 10 50% - «2». IIpu moaHOM
OTCYTCTBUU TMPaBUIBHBIX OTBETOB WJIM BBIMOJTHEHHH PabOThl MeHee yeM Ha 20%
CTaBUTCS OLCHKA «I».

[Ipu olieHKE BBINOJHEHUS MHUCHbMEHHOW KOHTPOJIBHOM pabOThl HEOOXOAMMO
YUYUTBIBaTh TPeOOBaHUS €AMHOTO OphOrpaPuiecKoro pexuma.

Bce paboTsl 00513aT€nbHO JOHKHBI OBITH MIPOBEPEHBI K CIEYIOUIEMY YPOKY,
IpU 3TOM YYWUTENIb JIOJDKEH COOJI0JaTh MOJHYIHO OOBEKTHUBHOCTh. (0s3arerneH
aHaJM3 pe3yJbTaTOB MUCbMEHHOW paboThl W paboTa HaJ TUMHYHBIMHU OLIMOKAMHU.
OObsIBIICHHE OIEHOK M aHaiM3 PabOT TPEeOYIOT OT yUUTENs COOTBETCTBYIOIIETO
NEeAarornyecKoro TakTa.

OrneHnBaHNE TECTOBBIX paboOT

TecTsl, cocToAllME W3 IATH BOMNPOCOB MOXKHO HCIIOJB30BaTh IOCIHE
u3yueHus kaxaoro marepuana (ypoka). Tect uz 10—15 BonpocoB HcHoJib3yeTcst
JUIsL  TIepuoanyeckoro KoHTpois. Tect w3 20—30 BompocoB HE0OXO0IUMO



UCIIOJIb30BATh JIJI1 UTOTOBOI'O KOHTPOJISI.

[Ipy oneHMBaHUU WCIOJIB3YETCA CIEAyIOIIas IKana: JUisl TecTa U3 TSATU
BOIIPOCOB * HET OIIMOOK — OIIEHKa «5»; * OJHa OIMOKa - OleHKa «4»; * 1Be
OIUOKK — OIICHKA «3»; * TPH OIIMOKH — OILICHKA «2.

Ecnu onienka BeIcTaBisieTcst B popMe 3aueT/He3adyeT, TO 3a4eT CTaBUTCS MPHU
BeimotHeHUU 70% 3amanuii. Takas ¢opma OILIGHKH HCIOJB3YeTCs, €CIH TEeCT
COJICP)KUT YyNPaKHEHHS Ha pacro3HaBaHWe. Eciu TecT oOIleHUBaeTcs 10
nsATHOAJUIBHOM CUCTeME, TO CTaHJapTHbIE KPUTEPHH OIEHOK TakoBbl: 91-100% -
orieHka «5»; 81-90% - omenka «4»; 80-70% - omenka «3»; Hmwke 70% - oreHKa
«2».

IIpu orcyrcrBMM yYYeHHMKAa HA NMCbMEHHOW HMTOrOBOWl KOHTPOJIbLHOM
padore

OueHnka yMmeHHil pemaTb pacyeTHbIE

3agayd OTMeTKa «S5»:

- B JIOTHYECKOM PaCCyKJICHUUU PEIICHUN HET OIIMOOK,
OtmeTka «4»:
- B JIOTUYECKOM PACCY>KJICHUH U PEIICHUN HET CYIIECTBEHHBIX OITHUOOK,
- IONyIIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OITMOOK
OtmeTka «3»:
- B JIOTHYECKOM PACCYKJICHUH HET CYIICCTBEHHBIX OIINOOK.
- IONyCKAeTCsl CYLIECTBEHHAs OIMOKa B MATEMAaTHUYECKUX pacueTax.

OTmeTka «2»:

- UMEIOTCS CYIIECTBEHHBIC OIITMOKHY B JIOTUUECKOM PACCYKIACHUU U PEIICHUH.

OuneHka 3KCNePpUMEHTAJILHBIX YMeHHHl (B mpouecce BbINOJHEHUS
NMPAKTHYECKUX PA0OT M0 HHCTPYKIMH)

[IpakTrueckue pabOTHI MO XUMUMU BBINOJHSIOTCS B TETpamsX s
npakTuueckux padot. [Ipu oreHnBaHUU OTYETA IO BBHITIOJHCHHUIO TTPAKTUYECKOM
paboTBl 0cO000€ BHHMaHHUE YJEISETCS KAueCTBY M ITOJHOTE CaMOCTOSTEIbHBIX
BBIBOJIOB YUCHHKA.

KonudecTBo npakTHyecKux padoT ONpeIeICHO B MPOTpaMMe.

B Teuenune ydeOHOro roma TeTpaad IS MPAKTHUYECKUX PaOOT XpPaHUTCS B
IIKOJIE.

OTmeTKka «5»:

- DKCIIEPUMEHT BBITIOJIHEH TMONHOCTHIO. CrenaHbl MpaBUJIbHBIE HAOIIONCHUS U
BBIBO/IBI,

- OKCIIEPUMEHT OCYIIECTBIIEH M0 IJIaHy, C yY€TOM TEXHUKU 0€30MacHOCTH

Y TIpaBUJI pabOTHI ¢ BELIECTBAMU U MPpUOOpaMu,

- TIPOSIBJIEHBI OPTraHU3AIMOHHO-TPYIOBBIE yMeHUs (TOIIep KUBACTCS
YUCTOTA pabovero Mecra, MOpsIOK Ha CTOoJie, SKOHOMHO HCIOJIb3YIOTCS
PEAKTUBBI).

- Jlonytiensl He 60J1€€ NBYX HECYIIECTBEHHBIX OIMIMOOK Mpy 0(hOpMIICHUN

paboTHI.

OtmeTka «4»:

- paboTa BBINOJHEHA, CleJIaHbl IMPABHJIbHBIC HAOIIOJACHUS M BBIBOJBI:
HKCIIEPUMEHT BBITIOJHEH HEMOJIHO WJIM HAOIIOJAIOTCS HECYIICCTBECHHBIC



omuOKY B paboTe C BemecTBaMu U IPrUOOpaAMH.
Ot1meTtka «3»:
- OTBET HEMOJHBIA, padoTa BBINOJIHEHA MPaBUIBLHO HE MEHEe, YeM
HAIOJIOBUHY, TOMYIIIEHA CYIIeCTBEHHas OIIMOKa (B X0/€ dKCIIEPUMEHTA, B
o0bscCHeHUH, B opopMiieHnu padoThel, o Th npu paboTe ¢ BemecTBaMu U
npubopamu), KOTOPYIO yHallluiics HCHPABISLET MO TPEOOBAHUIO YUUTEIIS.
JHomyckaercs odopmiieHue paboThl 0€3 3aMMCH YPaBHEHUN PeaKIuil.
- DKCIIEPUMEHT MOJTHOCTHIO BBIITOJTHEH B COOTBETCTBUH C MHCTPYKIUSAMU
Y TIPaBWJIAaMU TEXHHUKHU O€301TaCHOCTH, HO paboTa He oopMIIcHA.
OTmeTka «2»:
- BrimonnaeHO MeHee MoJ0BUHBI PabOTHI;
- JIOMyIIEHBI JIB€ WU Oojiee CYIIESCTBEHHBIE OMMMOKH B XOJe
IKCIIEPUMEHTA, B 00BsCHEHUH, B 0popMiieHnn pabotsl, mo Th mpu pabote
C BEIIECTBAMH U MPUOOpPaMM), KOTOPBIE YUaIllUicsa He MOXKET UCITPABUTh.
OueHnka yMeHHil peliaTh IKCIIePUMEHTAJIbHbIE 321241
[Ipu oreHke STOrO yMEHHUs CIEIyeT YYUTHIBaTh HAONIOJICHUS YUUTENIS U
MPEIBSBIISIEMbIC YUAIIIUMCSI PE3YJIbTaThl BBITIOJTHEHUS OIBITOB.
OT1meTtka «5»:
- [Inan pemenus 3ajauu COCTaBJICH MPABUIIBHO,
- OCYILIECTBIIEH MO00P XUMUYECKUX PEAKTUBOB U 000Dy I0BaHUS,
- OKCTICPUMEHT BBITIOJTHEH TIOJTHOCTHIO,
- TaHO TTOJTHOE OOBSICHEHNE U C/ICTIaHbI BHIBOJIBI.
Ormerka «4»:
- IIJIaH PeIICHUS COCTABIICH TIPABIIIBHO,
- OCYIIECTBJICH MOI00P XUMHUYECKUX PEAKTUBOB M 000Dy I0BaHNA,
- OKCTICPUMEHT BBITIOJTHEH TIOJTHOCTHIO,
- IONyIIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OMIMOOK (B OOBSICHEHUH U BHIBOJIAX ).
Or1meTtka «3»:
- IIJIaH PeUIeHUsI COCTABIICH NIPABMIIBHO,
- OCYIIIECTBIIEH MO00P XUMUUYECKUX PEAKTUBOB U 000Dy 10BaHUA,
- DKCIIEPUMEHT BBINIOJIHEH HE MEHEE, UeM HaIlOJIOBUHY, JIOIYIIEHA CYIIECTBCHHAs
omnnOKa B 0OBSICHEHHHU U BBIBOJIAX,
- SKCTIEPUMEHT BBITIOJIHEH TOJTHOCTHIO, OTYET HE COCTABJICH
- JIONYIICHBl HAPYIICHUS TEXHUKH OE30MacHOCTH, DSKCIEPUMEHT BBITIOJHEH
MIOJTHOCTBIO, C/IeJIaHbl HECYIIIECTBCHHBIC OMTMOKH B OOBSICHCHUH 1 BBIBOJIAX.
OTmerka «2»:
- JOMyUIeHbl ABe U OoJiee OMMOKU (B MUIaHE PEILICHHUs, B MOJ00pE XUMHUYECKHX,
PEaKTUBOB U 000PY10BaHMs, B OOBSICHEHUH U BHIBO/IAX).
- TOTYIIICHBI HAPYIICHUS TEXHUKH 0€30MTaCHOCTH



IIpome:xkyTounas arrecrauus. UToroBass KOHTpoJibHast padora. 8 Kiacc
BAPUAHT-1
Yacrs 1

[Tpu BBHIMOJTHEHUH 3a[aHUI 3TOW YACTH MOA HOMEPOM BBIMOJIHSEMOTO BaMH 3a/1aHUS
MOCTaBbTe 3HAK «X» B KIETOYKY, HOMEpP KOTOPOW COOTBETCTBYET HOMEpPY
BBIOpDAHHOTO BAMH OTBETA.

Al. Tpu MOJIEKYJIBI KUCIOPOAA O3HAYAET 3aIUCH:

1) O, 3) 20,
2) 30, 4) 30,
A2. Yucno mpoTOHOB, HEUTPOHOB U DJIEKTPOHOB B aTOME Kalus oK '
1) p"—19:n°-20; 8- 19 3)p*-20;n°-19;&-20
2) p*—19; n°—20; & — 39 4)p*-19;n°-19;8-19

A3. BemectBaMH C KOBAJICHTHOW HEMOJSAPHOM M METAJUIMYECKOM CBA3BIO
SBJISIFOTCSI COOTBETCTBEHHO:

DH, uS 3)CaCl, u CO

2) SO, u Na, 4) N, n Pb
A4. BemecTtBo, mOpu pPacTBOPEHUHU KOTOPOTO B BOJE IJIEKTPOIUTHYECKOU
JACCOLHALINY TPAKTUYECKU HE TPOUCXOJIUT:

1) ruapoxcun meau (1) 3) HATpAT LIMHKA

2) cepHasi KUCIIOTa 4) xopu Maraus
AS. OO0pazoBanue ciaaboro 53JIEKTPOJIMTA-BOJIBI TPOUCXOJUT B peE3yJbTare
B3aMMO/ICHCTBUSI PACTBOPOB
1) xJ0puIa aTFOMUHKS U THAPOKCHIA HATPHSI
2) THIpOKCHIA Oapus ¥ a30THON KUCIIOTHI
3) cynbduaa Kajausi U CEpHOU KUCIOTHI
4) cynbdaTa IMHKA U THIPOKCHIA KATbIUS
A6. DK30TEpMHUYECKOM SABIIAECTCS PEAKLIMS
1) CU(OH)2 = CuO + H,O
2) CaCO;3;=Ca0 + CO,
3) 2CO + 0, =2CO0;,
4) 2H20 = 2H2 + 02
A7.Cymma k03 PUITMEHTOB B YPABHEHHUH PEAKIINH, CXeMa KOTOPOH

802"' 02 — SOg
1) 4 2) 5 3)6 4)7

Yacrts 2

B 3amanuu Bl Ha ycTaHOBJIEHHE COOTBETCTBHS 3alUINNTE B TaOMHIy ITUQPHI
BHIOpaHHBIX BaMH OTBETOB, a 3aTeéM TOJYYCHHYIO IOCIEI0BATEIbHOCTh LUDD
nepeHecuTe B OJaHK OTBETOB 0e3 mpoOenoB u Apyrux cuMBoioB. (L{udpsl B oTBeTE
MOTYT HOBTOPSTHCS).




B1. VYcranoButre cooTBeTcTBHE MEXAy (GOPMYJIOM BeEmECTBA M KJIACCOM
COEIMHEHUSA:

®opmyJia BellecTBA: Kaacc coennnenns:
A) CO 1) ruapokcu
b) KOH 2) cpenHsIs COJb
B) CaCl, 3) HecoJieoOpa3yIoIUi OKCHT
4) kucnota
A b B

OTtBEeTOM K 3aJaHUIO B2 saBnsercs IMOCJICAOBATCIBHOCTD HI/I(i)p, KOTOPLBIC
COOTBCTCTBYIOT HOMCPAM IIPABUJIBHBIX OTBCTOB. 3anummuTe BI)I6paHHI)IC HH(i)pI)I B
OJIaHK OTBETOB B IMMOPAIKE BO3PpACTAHHNA oe3 Hp06eJIOB U JPpYyIrux CUMBOJIOB.

B2. Okcun cepsl (1V) B3anMOACHCTBYET ¢ BEIECTBAMMU:
1) kmcmopoaom

2) BOJOPOJIOM

3) asoToMm

4) Bomou

5) TUIPOKCHUIOM KaJus

6) cepeOpom

OTtBeTOM K 3aJaHHUIO B3 saBasgercd uuciio. 3anuIIMTe 3TO YUCIO B OJaHK OTBETOB
oe3 YKa3aHus CAUMHUL U3MCPCHU:I.

B3. Macca comu, conepxanierica B 300 r 3 %-Horo pactBopa coiu, paBHa T.
(3anuium 4uciio ¢ TOYHOCTBIO 10 AECATHIX).

Yacts 3

‘ 3anuimTe HOMCD 3alaHUs U ITIOJIHOC PCUHICHHUC

C1. CocraBbTe ypaBHEHHUS XUMUYECKUX PEAKIIUN COTIACHO CXEMeE:
HCI — FeClz — FG(OH)Z — FG(NO:;)Z
2

FeO
HazoBuTe BCe CIOKHBIE BEIIECTBA, YKAXKUTE TUI PEAKIUU.
C2 .Ilpu B3anMOIeHCTBUH ATFOMUHUS C COJITHON KUCJIOTOM ObLI0 TosydeHo 13,44
1 Bogoposa u 400 r pactBopa cos. OnpenennTe MacCoOBYIO JOJIIO B OJYYEHHOM

pacTBope.



IIpome:xxkyTounas arrectauus. UToroBasi KOHTpoJibHas padoTa. 9 kiacc
Bapuanrt Ne 1
Al. PacnipeniesieHue 37€KTPOHOB 10 SHEPTeTUUECKUM YPOBHSAM 2¢€, 8¢, 6¢
COOTBETCTBYET aTOMY
1) yriiepoaa 3) docdopa
2) cepbl 4) xyopa
A2. B pany snementoB C—N - O - F
1) yMeHbIIaeTCsl BBICIIAS CTEIICHb OKUCIICHHUS DJIEMEHTOB B COCMHCHHMSIX
2) yBEIIMIUBAIOTCS PAJINYCHl aTOMOB
3) yMeHBIIIaeTCsl BOCCTAHOBUTEIBHASI CIIOCOOHOCTH MIPOCTHIX BEIIECTB
4) yBeIMYUBACTCS BBICIIAS CTCIICHb OKUCIICHUS JICMEHTOB B COSIMHCHHSIX
A3. ®akTOp, HE BIMAIOLIIMN Ha CKOPOCTh XUMHUYECKUX PEAKIIHM,
1) xaTanu3aTop
2) cr1oco0 MoJTy4YeHHs PearcHTOB
3) npupoaa pearupyroInux BEeIeCTB
4) KOHIICHTPALIUS PEarupyIOIINX BEIISCTB
Ad4. MeTtaii, He OTHOCSIIIMICS K IIEJIOYHBIM METaJlIaMm,
1) xamuit 3) nutuit
2) KanbIui 4) HaTpuii
AS. CBOHCTBO PTYTH, KOTOPOE OrPAHUYMBAET €€ MPUMEHEHHE B OBITOBBIX TEPMOMETPAX
1) arperatHoe COCTOSIHUE
2) TeMIieparypa IIaBIeHUs
3) TOKCHYHOCTh
4) BBICOKAs! TUNIOTHOCTh
A6. Bonopo/1 Hellb3sl MONYYUTh TyTEM B3aUMOJICUCTBHS METAJNIOB C KHUCJIOTOM
1) a30THOM 3) consHOM
2) cepHO 4) hbocdopHoii
A7. CBOICTBO, XapaKTepHOE AJIsI 030Ha,
1) XopoI110 pacTBOPSIETCS B BOJIC
2) He UMEeT 3armaxa
3) bakTepuLnaCH
4) nerde Bo3ayxa
A8. Boja B3auMOEICTBYET ¢ KaXKIBIM U3 BEIIECTB, (DOPMYJIIBI KOTOPBIX

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

Yacre B. TecToBble 3agaHus Ha COOTBETCTBHE,
B2. YcTraHOBUTE COOTBETCTBHE MEXKAY UCXOAHBIMU BEIIECTBAMHU U NMPOAYKTAMHU
peaKuuii.

HcxonHbie BemecTra [IponykTel peakiuu
A) Nau H,01)Na,SO; uH,0

B)N&zOI/IHQOZ)NaOHI/I H,O

B)NaOH u SO,3)NaOH uH,

4)NaOH

B2. YcTaHOBUTE COOTBETCTBHE MEKY TUIIAMU M YPABHEHUSIMH PEAKIIHA.



THUITbl XUMHWYECKUX PEAKITUIA
A) 3amenenus, OBP, sHnorepmuueckas
b) paznoxenus, OBP, sx30Tepmudeckas
B) coenunenusi, OBP, neoOpaTtumas
YPABHEHNS PEAKIIUI

1) Nogy + 3Ha) <> 2NHz) + Q

2) 2KNO3 = ZKNOZ + 02+Q
3)FeO + C - Fe + CO -Q

4) 4Fe + 30, + 6H,0 = 4Fe(OH);

5) 2Al + Fe,0; = 2Fe + A|203 +Q

Yacrts C. 3aganus ¢ pa3BEPHYTHIM OTBETOM.

C1. 3anummuTe ypaBHEHUS PEAKIIHA, C TTOMOIIBIO KOTOPBIX MOYKHO OCYIIIECTBUTH
npeparnieansMgO—MgCl,—Mg(OH),—Mg(NO3),

Jlist mepexojia 3 3anUIINTE HOHHOE YPAaBHEHHE.

C2.K pactBOpy, conepxamemMy 63,9r HUTpaTa alFOMUAHMUS, IPUIWIA PacTBOD,
conepxamui 39,2r dhochopHoM kucnotel. Onpenenure maccy pocdara aTrOMUHHUS.
C3. PaccraBpTe K03¢hGHUIMEHTH B ypaBHEHUH PEAKIIUH C TIOMOIIIBIO AJIEKTPOHHOTO

OastaHca.
Cu+ HNO3—> CU(N03)2 + N02 + Hzo



Ipuiaoxenue 2.

OHCHO‘IHLIC MaTepualbl.



MeToanuyeckue MaTepuabl

Jluteparypa nist yunreJis:
YMK «Xumus. 8 kiaace»
1. Xumust. 8 xkmacc. Yuebnuk (aBrop O. C. I'abpuensn). 288 c.
2. Metoanuaeckoe mocobwue. 8 kiacc (aBTopsr O. C. 'abpuensu,C. A. Cnaakos).
190 c.
3. HacronbHas kuura yuutens. 8 kinacc (aBropsl O. C. 'abpuensn, H. I1.
Bockob6oitaukoBa, A. B. fmrykosa). 400 c.
4. Pabouas Tetpanp. 8 kinacc (aBropsl O. C. I'abpuensn,C. A. Cnaaxon). 208 c.
5. KontposnbHbie 1 poBepouHbie padoThl. 8 kinacc (aBropsl O. C. ['abpuensH u
ap.). 224 c.
6. XuMus B TecTax, 3ajavyax, ynpaxueHnusax. 8 kiacc (aBropsl O. C. I'abpuensn, T.
B. CmupnoBa, C. A. CnagkoB). 224 c.
7. TeTpanb 111 1aOOPATOPHBIX OIMBITOB M MPAKTHYECKUX padoT. 8 Kiacc (aBTOPbI
O. C. I'abpuensn, A. B. Kymniosa). 96 c.
8. TeTpanp Uil OLIEHKH KayecTBa 3HaHU 1o XuMHH. § kiacc (aBTopsl O. C.
["abpuensy, A. B. Kynmosa). 112 c.
9. Xumunyeckuii akcriepuMeHT B 1ikojie. 8 kiacc (aBropsl O. C. ['abpuensy, H. H.
Pynos, B. U. TonkyHos). 304 c.
10. Xumusi. 8 knacc. DNEKTPOHHOE MYJIbTUMEINITHOE U3TaHUE.

YMK «Xumus. 9 kiaace»

1. Xumust. 9 xknacc. Yuebnuk (aBrop O. C. I'abpuensn). 320 c.

2. Metonuueckoe nocodue. 9 knacce (apropel O. C. I'abpuensn,C. A. Crnaakos).
190 c.

3. Kuura st yuurens. 9 knace (aBropsl O. C. I'abpuensn, U. I'. Octpoymos). 400
C.

4. PaGouas Tetpaab. 9 kiacc (aBtopsl O. C. IN'abpuensn, C. A. Cnankos). 224 c.

5. KontponbHble 1 ipoBepouHbie padoThl. 9 knace (aBTopel O. C. ['abpuensH u
ap.). 240 c.

6. XuMus B TecTax, 3ajayax, ynpaxuenusax. 9 kiacc (aBropsl O. C. I'aOpuensn, T.
B. CmupHoBa). 288 c.

7. TeTpanb 111 1aOOPAaTOPHBIX OIBITOB M MPAKTHUECKUX PaboT.9 Kinacc (aBTOPHI
O. C. I'abpuensn, A. B. Kymniosa). 112 c.

8. Tetpaab 115 OIIEHKW KayecTBa 3HaHUM o xumuu. 9 knacc (aBtopsl O. C.
["abpuensn, A. B. Kyniosa). 112 c.

9. Xumuyeckuit skcriepuMeHT B mkojie. 9 kiacc (aBropsr O. C. I"'abpuensH u np.).
208 c.

10. Xumus. 9 knacc. D1€KTpPOHHOE MYJIBTUMEIUINHOE U3IaHUE

HNHTepHeT-pecypchbl HA PyCCKOM si3bIKe
1. http://www.alhimik.ru IMpencraBneHs! pyOpUKH: COBETH A0UTYPUCHTY,
YUUTEIIO0 XUMUU, CIIPABOYHUK (0YEHB OO0JIbIIas MOJ00PKA TaOIHI] U CIIPABOYHBIX



http://www.alhimik.ru/

MaTepHaJIOB), BECellasi XUMHUS, HOBOCTH, OJTMMITHA[IbI, KyHCTKamepa (Macca
UHTEPECHBIX UCTOPUICCKHUX CBEIICHHIA).

2. http://www.hij.ru Xypnaan «XuMus 1 )KHU3Hb)» MOHATHO U 3aHUMATEIHHO
pacckasbiBacT 000 BCEM HHTEPECHOM, UTO IPOUCXOJIUT B HAYKE U B MUPE, B
KOTOPOM MBI J)KUBEM.

3. http://chemistry- chemists.com/index.htm| DnexTponHbI# )KypHaT « XUAMUKA U
XUMHUS», B KOTOPOM IMPEJICTABICHO MHOYKECTBO OIBITOB 110 XUMHUH, 3aHUMATEIbHON
uH(OpMAITUH, TTO3BOJIIOIICH

YBIICYb YUEHUKOB IKCIIEPUMEHTAILHOW YaCThIO TIPEAMETA.

4. http://c- books.narod.ru BeceBo3moskHas tutepaTypa 1o XUMHUH.

5. http://www.drofa-ventana.ru Mi3BecTHOe H31aTeIBCTBO YICOHOM JTUTEPATYPHI.
HoBHHKM HAyYHO-TIOMY/ISPHBIX U 3aHUMATEIbHBIX KHHUT 10 XUMUH.

6. http://1september.ru XypHan 1j1st yauTelelt 1 He TOIBKO. boJbilioe KoamdecTBO
pabOT yUEHUKOB, B TOM YHCJIC U UCCIIEIOBATEILCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya BcepoccriicKuii IKOTBHBIN TIOPTAI CO
CCBUIKaMU Ha 00pa3oBaTesIbHbBIC CAUThI TI0 XUMHH.

8. www.periodictable.ru CoopHHK cTaTell 0 XUMUYECKHUX DJIEMEHTaX,
WLUTIOCTPUPOBAHHBIN YKCIIEPHUMEHTOM.
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