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[Iporpamma 1o XuMuu Ha ypOBHE OCHOBHOTO 00I1IeT0 00pa30BaHMs COCTaBJICHA Ha
OCHOBE TpeOOBaHU K pe3ysibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeNIbHOM MPOrpaMMBI
OCHOBHOTO 00111eT0 00pa3zoBanus, rpeacrapieHHbIx B PI'OC 00O, a Takke Ha OCHOBE
benepanibHOM pabouel MporpaMMbl BOCIIUTAHUS U C YUETOM KOHIIETIIUU MPENOaBaHUs
ydyeOHOro mpeamera «XuMus» B oOpa3oBaTelbHBIX oOpraHuzanusx Poccuiickoit
denepanum.

[TporpamMma o xumuu Aa€T MpeACTaBICHHUE O LEJISX, 00IIel cTpaTeruu 00y4eHus,
BOCIIUTAHUS W Pa3BUTHS OOydYaAOIMIMXCA CPEACTBAMH yd4eOHOTO TIPEIMETa,
yCTaHaBIMBaeT  00s3aTEIbHOE  MPEIMETHOE  COJEp)KaHHWe,  IpeaycMaTpuBacT
pacrmpejielieHde €ro Mo KjaccaM M CTPYKTypUpOBaHUE IO pasfeiamM U TeMaM
OporpaMMbl 1O  XWUMHUH, OMNPEAEIsIeT KOJIMYECTBCHHBIE W  KAdeCTBCHHBIC
XapaKTePUCTHKU COJCPXKAHUS, PEKOMEHAYEMYIO IOCIEeI0BATEIIbHOCTh H3yYCHUS
XUMHUHU C YYETOM MEXKIIPEAMETHBIX U BHYTPHUIIPEIMETHBIX CBSA3€H, JOTUKH y4eOHOTO
polecca, BO3PACTHBIX OCOOEHHOCTEW OOYyYaroIMXCs, ONpPENEIseT BO3MOMXKHOCTH
npeaMeTa Ui pealu3aluu  TpeOOBaHMM K pe3yjibTaTaM OCBOCHHS OCHOBHOM
o0pa3zoBaTeIbLHON MPOrpaMMbl HA YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHMSs, a TaKkKe
TpeOOBaHMI K pe3ybTaTaM O0YUYEHHUS XUMUU Ha YPOBHE IeJICH M3ydeHUs IPEeIMETa |
OCHOBHBIX BHUJOB Y4YEOHO-IIO3HABATEILHON JCSATENBHOCTH O0OydYaromerocs 1o
OCBOEHUIO yYEOHOI'O COJIEPIKaHU.

3HaHWE XHUMHH CIY)KHT OCHOBOM i (OPMHUPOBAHHS MHUPOBO33PEHUS
00y4aroIIerocs, €ro MpeACTaBICHU 0 MaTePHAIbHOM €IMHCTBE MHPA, BAXKHYIO POJIb
UTParOT PopMUpyEeMbIe XUMHEH MPEACTABICHUS O B3aMMOIIPEBPAIICHUSIX SHEPTHHA U 00
HBOJIIOIIUY BEIIECTB B MPUPOJIC, O MYTAX PEIICHUS rI100aIbHBIX MTPOOJIEM YCTOHIHUBOTO
Pa3BUTHUSL YEJIOBEYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBOM M 3KOJIOTHUYECKOU
0€30MacHOCTH, MPOOJIEM 3IPaBOOXPAHCHUSI.

N3ydyeHnne xumuu:

CIIOCOOCTBYET peau3aiii BO3MOKHOCTEH JIJIsi CaMOpa3BUTHA U (POPMUPOBAHUS
KyJbTYPBI TUYHOCTH, €€ 00111el U HyHKIMOHATBHOU IPAMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHWE MBIIUICHUS M TBOPYECKHX CIIOCOOHOCTEH
OOy4JaroImMxcs, HABBIKOB WX  CAMOCTOSATEIBHOW  y4eOHOH  JeATEIBHOCTH,
OKCIIEPUMEHTAIBLHBIX M  HWCCIAEAOBATENIbCKUX yMCHHUH, HEOOXOAWMMBIX Kak B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeNU(PUKON HAYYHOTO MBINUICHHS, 3aKIaJblBa€T OCHOBBI
IIEJIOCTHOTO B3IUIA/Ia Ha €IWHCTBO NMPHUPOJLI M YEIIOBEKA, SIBISICTCS OTBETCTBEHHBIM
3TanoM B (OPMHUPOBAHUHN €CTECTBEHHO-HAYYHOH TPaMOTHOCTH O0YYarOIIUXCS;

criocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEGHUS K €CTECTBEHHO-
HAayYHBIM 3HAHUSM, K TPUPOJE, K YEJIIOBEKY, BHOCUT CBOW BKJIAJ] B JKOJOTUUYECKOE
o0Opa3oBaHHe 00Yy4AIOIIHUXCS.



JlanHble HampaBiaeHHsT B OOY4YEHMHM XMMHM OO€CIEeUMBAIOTCS CHEeUU(PUKON
colepkaHusi ~ y4eOHOro  IpenMera,  KOTOpBIM  SBJISIETCS  I€Iaroru4ecKu
aJlalITUPOBAHHBIM OTpakeHHEM 0a30BOMl HayKM XMMHUU Ha ONpPEIEIEHHOM JTane eé
pa3BUTHA.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIETO OOpa30BaHHsS OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOIIUMUCS CHUCTEMbl IEPBOHAYAIBHBIX MOHITHUM XUMHH, OCHOB
HEOPTraHWYECKON XMMHUU U HEKOTOPBIX OTAEJIBHBIX 3HAYUMBIX NOHATHI OPraHUYECKON
XUMUH.

CtpykTypa coaep>kKaHusi MPOTpaMMbl IO XHUMHH C(HOPMUPOBAHA Ha OCHOBE
CUCTEMHOro mnoaxoaa K e€ usydeHuro. CojepiaHue CKIaIbIBACTCA U3 CHCTEMBI
IOHATUN O XMMHYECKOM JJIEMEHTE U BEUIECTBE M CHCTEMBI MOHATHH O XUMUYECKON
peakuuu. OO6e 3TU  CHUCTEMBl CTPYKTYpPHO OpPraHU30BaHbl MO MPUHIUILY
IIOCJIEA0BATENBHOTO PA3BUTUA 3HAHWKM HA OCHOBE TEOPETHYECKUX IPEACTABICHUN
Pa3HOr0 YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepnognyeckoro 3akoHa J[. 1. MenneneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHMS O CTPOCHHH aTOMa U XUMHUYECKOM CBSI3H;

— IPEJICTaBICHUN 00 3JEKTPOJIUTUYECKOM AUCCOLMALINY BEIIECTB B paCTBOpaXx.

TeopeTndeckne 3HaHHUS pACCMAaTPUBAOTCA HA OCHOBE SMIIMPUYECKH MTOJTyYECHHBIX
U OCMBICIEHHBIX (aKTOB, pPa3BUBAIOTCS IOCIEAOBATEIBHO OT OJIHOTO YPOBHS K
JIPYroMy, BBIMOIHSS (PYHKIMU OOBSICHEHUS U IPOrHO3UPOBAHMSI CBOICTB, CTPOCHUS U
BO3MOKHOCTEMN NPAKTUYECKOTO IIPUMEHEHUS U NIOJIyYEHHUs N3y4aeMbIX BELIECTB.

OcBoeHue mporpamMmmsl 0 XUMHUHU CIIOCOOCTBYET (DOPMUPOBAHUIO MTPEACTABICHHUS
O XMMHYECKOM COCTaBIIOLIECH HAy4YHOW KapTHUHBI MHpa B JIOTUKE €€ CHUCTEMHOU
MIPUPOJBI, LIEHHOCTHOTO OTHOLICHUS K HAay4YHOMY 3HAaHHUIO M METOJAM IIO3HAHUS B
Hayke. V3ydeHne XuMUH NPOUCXOAUT C NPUBJICYCHUEM 3HAHUN U3 PAHEE U3YUYEHHBIX
y4eOHbIX mpeameToB: «Okpyxatouuii mupy», «buonorus. 5-7 knacce» n «dusuka. 7
KJIAcC».

[Ipy u3ydeHUn XUMHUHM TPOUCXOAUT (POPMUPOBAHUE 3HAHUI OCHOB XMMHUYECKOMN
HAayKM KakK OOJacCTM COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKOW NeATEIbHOCTH
YyeJl0oBeKa U KakK OJHOIO W3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. 3agada y4eOHOro
npeaMeTa COCTOMT B (DOPMHUPOBAHUM CHUCTEMbl XMMHUYECKUX 3HAHUN — Ba)KHEHUIINX
(GakToOB, MOHSTHI, 3aKOHOB M TEOPETHUUECKUX TMOJIOKEHHUM, HOCTYMHBIX 000OLIEHUN
MHUPOBO33PEHYECKOTO XapaKTepa, A3bIKa HAYKH, B MPUOOILIEHUHA K HAYYHBIM METO/aM
MO3HAHUS TMPU U3YUYCHHUU BEIIECTB M XUMHUYECKHX peakuui, B (HOPMHUPOBAHUU U
pa3BUTUU TMO3HABATEIbHBIX YMEHUA M UX NPUMEHEHUHU B y4yeOHO-TIO3HABATEIHHOU U
y4eOHO-UCCIEeIOBATENbCKON  JIEATETbHOCTH, OCBOCHMM  MpaBWil  0€30MaCHOIO
oOpalleH s ¢ BEIIeCTBaMU B TOBCEAHEBHOM KU3HU.



[Ipy W3yyeHUM XUMHUU Ha YpPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsl Ba)KHOE
3HauYEHHE MPUOOPENH TaKHe 11eJU, KaK:

— (dopMHUpOBaHME WHTEIUICKTYaIbHO Pa3BUTOW JUMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY TMPHUHSATUIO PELICHU,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HaNpaBJIEHHOCTh OOYYEHHS Ha CUCTEMATHUYECKOE MPUOOIIEHUE 00yUaroIMXcs K
CaMOCTOATENbHON T03HABATEIBHOU JESATENBHOCTH, HAyYHBIM METOJaM TO3HaHUS,
bopMUPYIOLTUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH;

— oOecrieueHre YCIOBUM, CIOCOOCTBYIOIIUX MPHOOPETEHUIO O0yYarouuMucs
OTIbITA PA3HOOOPA3HOM ACATENBHOCTH, TO3HAHUS U CAMOTIO3HAHUS, KITFOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMIICTCHIIHMI), WMEIOIINX YHUBEPCATHHOE 3HAYCHHE JIS Pa3TUIHBIX
BUJIOB JCSITCIBHOCTH;

— (¢opmupoBanue oOmEel  (GYyHKIMOHATBHOW W €CTECTBEHHO-HAYYHOMU
TPAaMOTHOCTH, B TOM YHCJI€ YMEHUU OOBSCHSTH M OIEHWBATH SBICHUS OKPYKAIOIIETO
MUpa, UCIIONB3Ys 3HAHUS U OIBIT, TIOJYICHHBIC TIPH U3YUCHUU XUMHUHU, IPUMEHSITh UX
IIPU pelIeHUuH IPo0JIeM B OBCEHEBHOM KU3HU U TPYIOBOM JCSATEIBHOCTH;

— ¢dopMupoBaHrE y 00YYAIOMUXCS TYMAaHUCTUYECKUX OTHOIICHHM, MMOHUMAHUS
IIEHHOCTH XUMHUYECKUX 3HAHWU JUIsI BBIPAOOTKH HKOJOTHYECKH I1eJIeCO00pa3HOTO
MOBEJICHUS B OBITY U TPYAOBOU JEATEILHOCTH B IIEJISIX COXPAHEHUSI CBOETO 3/I0POBBS U
OKPY KAIOIIEW MPUPOJHOU CPEBI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCTIUTAHHIO HA OCHOBE YCBOCHHUS OOIIEYEIOBEUECKUX IEHHOCTEN, TOTOBHOCTH K
OCO3HAHHOMY BbIOOPY NMpOodUJIs U HAPABICHHOCTH JAJIbHEHUIIIET0 00yUYeHUSI.

MECTO YYEBHOI'O IPEJMETA «XUMMUS» B YYEBHOM IIJIAHE OOIT OO0

OO61ee 4ncIo 4acoB, OTBEAEHHBIX VISl M3YUYCHUSI XUMUU HAa YPOBHE OCHOBHOTO
oO1mrero oopa3oBanus, cocrapisaeT 136 yacos: B 8 kitacce — 68 yacoB (2 yaca B HEZCIIO),
B 9 Kiacce — 68 yacoB (2 yaca B HEJIEIO).



Conep:xanue y4eOHOIo npeamera

8 KIIACC

IlepBoHaYa/ibHbIe XUMHUYECKHUE TOHATHS

[Ipenmer xumuun. Posib XMMHUUM B )KU3HHU Y€NOBEKAa. XUMHS B CUCTEME HayK.
Tena wm BemiecTtBa. du3nMyecKue CBOWCTBA BEMIECTB. ATrpEraTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeTojax MO3HaHWUS B XUMHUM. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zesieHust cMecei.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE »BJeMEHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CloXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas popmyna. BaneHTHOCTh aTOMOB XUMHUUYECKHUX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemlecTB. OTHOcHUTENbHAsE aTOMHasi Macca. OTHOCHUTENbHAs
MOJIEKYJIsIpHas Macca. MaccoBast J0JIsl XUMUYECKOTO 3JIEMEHTA B COEMHEHUU.

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
MacCchl M 4YHCJIAa CTPYKTYPHBIX eAuHUI] BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTUHEHUM.

Du3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKkHe ypaBHeHUs. Krnaccudukarms
XUMHUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiaMu pabOThl B JIaOOpaTOpUH U
npuémMamu 0OpalleHus: ¢ JIabopaToOpHBIM 00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIOACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMHCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuid (pasiokeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapwsi, pa3ioKeHHE THAPOKCHIIA
menu (1) mpu HarpeBaHuu, B3auMojiciicTBHE Xkee3a ¢ pacTBopoM cosu meau (1),
U3y4EHUE CIOCOOOB pa3JesieHus CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OUYUCTKH MOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONUCAaHUWE  PEe3yJbTaTOB  IPOBENCHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(IIapoCTEepKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BelIeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopon — aneMeHT U mpoctoe
BelecTBo. Haxoknenue xucimopopa B mpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. I[lpumenenne xucimopoaa. CrocoObl



MOJIy4eHHUs] Kuciopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
KHciopoa B mpupoje. O30H — auioTporHas MoAuUKaius Kucaopoaa.

TemnoBolt 3hdekT XUMHUUECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOS.

Bonopon — aneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B IpUpoJe,
bu3nUecKue 1 XuMUYECKHUE CBOMCTBA, IPUMEHEHHUE, CIOCOOBI oNyueHust. KucmoTsl
Y COJIH.

Momnsipabiii 00bEM ra3oB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusnueckne CcBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PACcTBOPbl. PacTBOPUMOCTh BEIIECTB B BOJE.
MaccoBast 107151 BELIECTBA B pacTBOpe. XUMUYECKUE CBOMCTBA BOABI. OCHOBaHUS.
Ponp pacTBOpOB B IIpUpoOZiE€ U B KU3HU 4YelOBeKa. KpyroBopor Boabl B IpUPOJIE.
3arps3HeHHe NPUPOAHBIX BOA. OXpaHa M OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanusa neopranuueckux coenunenuit. Oxcuawl. Knaccubukarms
OKCHJIOB:  cosieoOpasyromue  (OCHOBHbIE, KHUCJIOTHBIE, aM(OTEpHbIE) W
HeconeoOpasyromue. Homenknatypa okcunoB. Dusnueckue M XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHuii. PU3NUECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenkinarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psn axktuBHoctm wmetamnoB H. H. bekerosa.
[lony4yeHne KACIIOT.

Conu. HomeHnknarypa coseil. @U3nyeckue U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eneTnueckas CBI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEIUHEHHM.

Xumuueckuii IKCnepumenm:

KA4EeCTBEHHOE OINPENEICHUE COAEpKaHUs KUCIOpOAa B BO3yXe, ITOIYyUYEHHUE,
coOupaHue, paclo3HaBaHWE W H3YYEHHE CBOWCTB KHCIOpPOJAa, HaOII0/IeHUE
B3aMMOJICHMCTBUSA BEIIECTB C KHUCIOPOAOM M YCIOBHUS BO3HUKHOBEHUS U
IpeKpalieHus ropeHus (mosxapa), 03HakoMJIeHUE ¢ 00pa3liaMu OKCUJ0B U OITUCAHUE
UX CBOWCTB, MOJy4YeHUE, COOMpaHHE, pACIO3HABAaHUE W M3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3aumoieiictsue Bogopoaa ¢ okcusioM meau (II) (BozmoxxHO
UCIIOJIb30BaHUE BUIEOMATEPUANIOB), HAOIIOIeHHE 00PA3I0B BEUIECTB KOJTUYECTBOM
1 Monb, uccienoBaHHEe OCOOEHHOCTEH pacTBOPEHMsI BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, NPUTOTOBJICHUE PACTBOPOB C OMPENCIEHHOW MACCOBOM OJIEH
pPacTBOPEHHOTO BEILECTBA, B3aMMOJEHCTBUE BOABI C MeETaUIaMH (HATpUEM U
KaJgblMeM) (BO3MOXHO HCIOJb30BAaHUE BHUIACOMATEPHUATIOB), HCCIEAOBAHUE



00pa31l0B HEOPraHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOEHUE U3MEHEHMUS
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U LIEJIOYEH, N3yUYEHHE B3aUMOICUCTBUS
okcuga meau (I) ¢ pacTBOpoM CepHON KHUCIOTHI, KACIOT C METa/NIaMU, PEaKIIHi
HEWTpanu3aluu, MOJyYeHHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHUE OJHOTO
MeTaJula APYTUM U3 PaCTBOPA COJIM, PEUICHUE SKCIIEPUMEHTAIBHBIX 337a4 [0 TEME
«BaxHeiine KJIaccbl HEOPraHUYECKUX COCTUHEHUIN.

[Mepuoauueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OxucaANTEeILHO-BOCCTAHOBUTEILHbIE PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMHUYECKUX 3ieMeHTOB. [loHsitne o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. KopoTkonepuoanas u qiauHHonepuoaHas popmel [lepuonnueckoit
cucteMbl xumudeckux snemeHToB . M. MengeneeBa. llepuonbl W TpyIIibl.
DuU3NYECKUN CMBICII TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIIBI AIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3oTomnel. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OUeK aToMOB TepBbIX 20 XMMHUYECKHUX  DJIIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA 10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH M3MEHEHHUSI pajiuyca aTOMOB XUMHUUYECKUX DJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO TpyMIaM U epruoaam.

3nauenue [leprnoanueckoro 3akona u [leppoanvyeckoi CUCTEMbBI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. . MenngeneeB — y4yéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Ipornecchl OKMCIEHNs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

M3yueHHe OO0pa3lloB BEIIECTB METAVIOB U HEMETAUIOB, B3aWMMOJCHCTBUE
TUAPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmnoie ceasu

Peanuzanusi MEXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 Kiacce
OCYILECTBIISIETCS Ye€pe3 HCIOJb30BaHUE KaK OOIIMUX €eCTeCTBEHHO-HAYYHBIX



MOHATUH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMU JIJIsi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, TeOpus,
3aKOH, aHalW3, CHHTE3, KiIaccu(uKaIus, TMepUOJNIHOCTh, HAOIOIEHNE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUI, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O0BEM,
arperaTHOE€ COCTOSIHME BEIEeCTBa, Ta3, (U3HYECKUE BEIMYMHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, ITaHEThI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MIOPO/IbI, TOJIE3HbIE
MCKOMAaeMbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYecKasi peaKkius

[Tepronuuecknii 3axoH. [lepuoanueckasi cucreMa XUMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KAJINS, KAIBIUSA U UX COCTUHEHUN
B COOTBETCTBHUU C TMOJIOKEHUEM »dJeMeHTOB B llepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3H. THIBI KPUCTAITIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIECTBA OT THUIA KPUCTAJUIMUECKONW PEHIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxaiys 1 HOMEHKJIaTypa HEOPTaHMYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiysa XuMA4ecKUX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
M COCTaBy YYacTBYIOIIMX B PEAKIHUM BEIIECTB, MO TEIIOBOMY 3(QeKTy, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTaau3aropa). DK30- U IHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECCKIE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH XuUMUYeckoil peakuuu. [loHstre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

pPaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENILHBIE  PEaKLMM,  JJIEKTPOHHBIN  OanaHc
OKHUCJIUTEIIBHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBiieHME  ypaBHEHMM

OKHUCJTUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMd C  HWCIIOJIB30BAaHUEM  METOJIa
AIIEKTPOHHOTO OajaHca.



Teopus 3AEKTPONUTHIECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHW3M [HUCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMHu4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
NOJIHBIE WM COKpalIEHHbIE HOHHBIE ypaBHeHUs peakuuid. CBoicTBa KHUCIOT,
OCHOBAHMM U COJIeH B CBETE MPEICTABICHUN 00 3IEKTPOIUTUUECKOM TUCCOIUAIUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [[oHsATHE O THIpONIH3E CONEl.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMM KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB U HEMETauIoB (rpaduTa U anmasza), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON pEeaKIMU OT
BO3JCHCTBUS  pa3iMyHBIX  (PAKTOPOB, HCCIEIOBAHUE  BJIEKTPOIPOBOIHOCTH
pPacTBOPOB BEUIECTB, MTpoLiecca AUCCOLMALIMH KHCIIOT, IIEJI0UEH U conel (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO0 MATEPHANIOB), IPOBEJACHHE OIBITOB, HILTIOCTPUPYIOMIUX
OpU3HAKUW TPOTEKAaHUS peakuuid HOHHOro oOMeHa (oOpa3oBaHUE OCajKa,
BbIJIEJICHUE Ta3a, OoOpa30oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKkUUid (TOpeHue, peakluuu pasioKeHus,
COCIMHEHHUS), pACIIO3HABAaHUE  HEOPraHWYECKHX  BEIIECTB C  [OMOIIbIO
KAUYECTBEHHBIX PEAKLIUM HA MOHBI, PEIICHUE DKCIIEPUMEHTAIBHBIX 3a/1a4.

Hemerajuiibl 1 UX COeAMHEHUS

OOmast xapakrepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue U (PU3HYECKHE CBOMCTBA MPOCTHIX
BEILECTB — rAJION€HOB. XMMHUYECKHE CBOMCTBA Ha MpUMeEpE XJiopa (B3auMOECTBIE
C MeTajulaMH, HeMeTaJlaMu, uienodyamu). XuopoBojaopod. ConsiHas KHUCIOTa,
XMMHUYECKHE CBOMCTBA, IIOJy4YeHUE, IpuMeHeHue. [lelicTBue xyopa u
XJIOpPOBOZOPOJa HA OPraHU3M YeJloOBeKa. BaxkHenre XJI0puabl U UX HAXOKICHHE B
IIPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PU3MYecKue CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOAa U Cepbl. AJIIOTPONHbBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XuMU4eckue cBoicTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (HU3HUYECKUE U
XUMHAUYECKHE cBOMCTBA. OKCUABI CEpbl KaK NMPEACTABUTENIN KUCIOTHBIX OKCHIIOB.
CepHas kucnoTa, pu3nuecKkue 1 XUMHUYEeCKUe CBOMCTBA (00IIMe KaK MpeICTaBUTeNs
KJjlacca KHCIOT M crnernuduueckue). XUMUUYECKUE pPEeaklru, JEeKallue B OCHOBE
MIPOMBIIIUICHHOTO CIoco0a TMOMy4YeHUs: CEpHOM KHUCIOTHI. [Ipumenenue cepHoit
KUCIOThl. CONM CEepHOM KHUCIOTHI, KAayeCTBEHHAas peaklus Ha CyJab(}ar-HoH.
Haxoxnenue cepsl M €€ COCOUHEHUN B IPUPOJE. XHUMHUYECKOE 3arpsi3HEHUE
OKpYXalolllel Cpenbl COECIUHEHUSMH cepbl (KUCIOTHBIE HOXKIU, 3arpsi3HEHUE
BO3]lyXa U BOJOEMOB), CITOCOOBI €T0 MPEIOTBPAIIICHHUS.



OOmmasi xapakTepucTuka 3JeMeHTOB VA-rpymmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIIECHHS. A30T, pacHpOCTPaHEHHE B MPUPO/IE,
dbusnueckue U xumMrueckue cBoiictsa. KpyroBopor azora B npupojie. AMMHAK, €ro
dusznyecKkrue u XMMHUYECKUE CBOMCTBA, oMyyeHue U mpuMeHnenue. Coiu aMMOHMUS,
uX pU3NYEeCKUe U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3UYECKUE U XHUMHYECKUE
CBOlcTBa (0OIME Kak TMpEJACTaBUTENsl Kiacca KUCIOT M CHelUpUYECKUe).
Hcrnonb30BaHME HUTPATOB U COJIE AMMOHHSI B KAYECTBE MUHEPATIbHBIX YIOOPEHU.
XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelibl COETMHEHUSIMU a30Ta (KHCIOTHBIE
JOKIM, 3arps3HEHHE BO3ayXa, MOYBbl U BoAoéMoB). docdop, amioTpomHbie
Moaudukanuu docdopa, uznyueckre U xumudeckue cporictra. Oxcun gocdopa
(V) u dochopHas KucioTa, PU3NYECKUE U XUMHUYECKUE CBOICTBA, MOJy4YEHUE.
Hcnonb3oBanue (ochaTtoB B KaueCTBE MUHEPATIBHBIX YI00PEHHIA.

OOmas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENICHU OKUCIIEHUS. Y TIEpO/], JFIOTPOIIHbIE MOAU(PUKALINY,
pacnpocTpaHeHUe B MpUpoe, pusnueckue 1 XUMUUYECKHUE CBOMCTBA. AncopOuus.
Kpyrosopor yriaepoma B mnpupoge. Okcuubl yriepoja, HUX (U3HYECKUE U
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3MBbI, [OJYyYEHHE H
IpUMEHEHUE. DKOJIOTMYECKUEe MpoOJIeMbl, CBSI3aHHbIE C OKCUIOM yriepona (IV),
TUIOTEe3a TJI00AJBHOrO TMOTEIUIEHUSl KIuMaTa, MapHUKOBBIM 3¢ (dexT. YromapHas
KUCIOTa U €€ coyid, UX (PU3MUEeCKHEe U XUMHUYECKHE CBOMCTBA, MOJIYYEHHE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-wOHBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEULIMHE, TPOMBIILIEHHOCTH U CEIbCKOM XO0351CTBE.

[lepBoHavasIbHBIE TOHATUSL 00 OPraHUYECKUX BEILIECTBAX KaK O COSIUHEHUSX
yriaeposaa (MeTaH, 3TaH, 3TUJICH, alleTUIICH, 3TaHOJ, TJIMLEPHH, YKCYCHAsl KUCIIOTA).
[TpuposiHblE HCTOYHUKH YIJIEBOAOPOAOB (yrojib, NPUPOIHBIA Tra3, HEPTb),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKN BAKHBIX BELIECTBAX: KUpax, OeNKax, yrieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCIMHCHUN.

Kpemnuii, ero ¢u3nueckue M XHUMHYECKHE CBOMCTBa, IOJYYCHHUE H
npumeHenue. CoenMHeHHs KpeMHHMs B mpupojie. O01ire npeacraBieHus 00 OKCue
kpemHus (IV) u kpemHueBoit kucinote. CHIMKATHI, UX HCIOJIb30BaHUE B OBITY, B
IPOMBIIUIEHHOCTH. BaxkHelne CTpoUTENbHbIE MaTepHAbl: KEpaMHKa, CTEKJIO,
IIEMEeHT, OcToH, kene300eToH. IIpobiiembr 6€30macHOrO  MCIOIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B MOBCETHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

H3y4eHHEe 00pa3ll0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI,
IPOBEJCHNE KaueCTBEHHBIX PEAKIMM Ha XJIOPUA-UOHBI U HAOIIOJeHHE MPU3HAKOB



UX TPOTEKAHMsI, OMBIThL, OTpa)Kalwllue (QU3NYECKHe M XHMHUYECKHE CBOMCTBa
raJIOTEHOB M WX COEIUWHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHHUE ¢ 00pa3aMu XJIOpUI0B (TAIOT€HHI0B), 03HAKOMIIEHHE C 00pa3iiaMu
ceppl M €€ COEAUHEHUSMHU (BO3MOXXHO MCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOII0/IeHNE TpoIiecca OOYTIIMBaHUS caxapa Mo IeUCTBUEM KOHIIEHTPUPOBAHHOMN
CEpHOM KHUCIIOThI, U3YYEeHUE XUMUUECKIX CBOMCTB pa30aBIEHHON CEpHOM KUCIIOTHI,
MIPOBE/ICHNE KAaYeCTBEHHON peaKIMU Ha CyJb(aT-uoH U HaOIIOACHUE MPU3HAKa €€
NpOTEKaHus, O3HAKOMIIEHHE ¢ (U3UYECKUMHU CBOMCTBaMH a3ota, ¢ocdopa U HX
COEJIMHEHUN (BO3MO>KHO MCITOJIb30BAaHUE BUIEOMATEPUAJIOB), 00pa3liaMH a30THBIX
u GochopHBIX ynoOpeHui, moydeHne, coOnpaHne, pacro3HaBaHUE W W3YUCHUE
CBOMCTB aMMHaKa, NPOBEIACHUE KAYECTBEHHBIX pPEAKIW HAa HOH aMMOHHUS U
docdar-uoH W U3yuyEeHHUE TMPU3HAKOB HUX MPOTEKaHUs, B3aUMOJCICTBHE
KOHLIEHTPUPOBAHHONW Aa30THOW KHUCJIOTBI C MEIbI0 (BO3MOXHO HCIOJIb30BAaHUE
BUJICOMATEPHUATIOB), HM3Y4YEHHE MOJIENeH KpPUCTAUIMYECKUX pElETOK anmasa,
rpaduta, QymiepeHa, 03HAKOMIJIEHHE C MPOLECCOM aAcOpOLUU pacTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM HIPOTHUBOras3a, MOJIyYEHUE,
cobupaHue, paclio3HaBaHUE U U3yYEHUE CBOICTB YIJIEKHCIIOIO ra3a, poBEICHHUE
KAUECTBEHHBIX PEAKIM HAa KapOOHAT M CUJIMKAT-UOHBI U U3YUYEHHE MPU3HAKOB MX
POTEKaHUsl, O3HAKOMJIEHWE C MPOAYKIMEH CHIMKATHOM MPOMBIIUIEHHOCTH,
pEILIEHUE SKCIEPUMEHTANBHBIX 3a7ad Mo Teme «BakHeillline HeMeTaulbl U HX
COCIMHEHHUSD.

MeTtasiibl 1 MX COeAUHEHUS

OO01ast XxapakTepUCTHUKAa XMMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux TnonoxeHus B llepmommyeckor cucrteMe Xumudeckux daeMmeHTtoB JI. W.
MenpeneeBa u ctpoeHus atoMoB. CTpoeHHE MeTauioB. Meraundeckas CBsi3b U
METAJJIMYECKasi ~ KpPUCTA/UIMUECKass  pPElIETKa.  DJIEKTPOXUMUYECKUH  pAll
HaIpspKeHU MeTaiioB. u3znueckue U XMMHUYECKHE CBOMCTBAa MeTayioB. OO0uue
CrocoObl TONy4eHUs: MeTaiyioB. IloHATHE O KOpPPO3UM METAIJIOB, OCHOBHBIE
CIIOCOOBI 3aTUTHI UX OT KOppo3uu. CriiaBsl (CTallb, 4yTYyH, JIOPATIOMUHUM, OPOH3a)
U UX PUMEHEHUE B OBITY U IPOMBIIIICHHOCTH.

[lenounsie mMeTamel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
anemeHnToB /. M. MenneneeBa, CTpO€HHE MX aTOMOB, HaXOXJIECHHE B IPHUPOIE.
duznyeckre U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U
TUAPOKCUIBl HaTpusi M Kanusd. l[IprMeHeHHe MIeOYHBIX METAUIOB U HUX
COCIMHEHUM.

[IlenoyHO3EeMENBHBIE METAUIBI MAarHud W KaJIbLIMK: TIOJIOKEHUE B
[Tepuoanueckon cucreMe xumuueckux 3yiemeHToB 1. 1. Menaeneesa, CTpoeHue ux
aTOMOB, HaXOXJeHUE B pupoje. Pu3nueckrue 1 XUMHUUYECKUE CBOMCTBA MarHus v



Kanblus. Baxknelume coequHeHus Kaablus (OKCHI, TUIPOKCHI, colin). KécTkocTh
BOJIbI U CITIOCOOBI €€ YCTpaHEeHHUS.

AJFOMUHHIA: TI0JI0XKEHUE B [Ilepnoandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIeHHE B npupone. Pusnueckue u
XUMUYECKHAE CBOMCTBA aTtOMUHMSI. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATFIOMHUHUSL.

Keneszo: nonoxenue B Ilepuoanueckoi cucteMe XMMAYECKUX 3JIEMEHTOB /.
N. MenneneeBa, CTpOE€HHE aroMa, HAaxOXAeHuWe B npupoae. dusznueckue u
XUMHUYECKUE CBOMCTBA kene3a. OKCuIbl, TuIpOKCU bl U conn xenesa (1) u xenesa
(IIT), nx cocras, CBOICTBA U MOJTYyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpa3llaMl METAJIOB M CIUIaBOB, MX (PU3UYECKUMHU
CBOMCTBaMH, M3Y4Y€HHUE  PE3YJIbTATOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUIECOMATEPUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA
KaJblIUg U HATpUsl C BOJOW (BO3MOXKHO WHCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
UCCIIEIOBAHUE CBOWMCTB KECTKOW BOJIBI, MpOIlEcCa TOPEHUS JKeJe3a B KUCIOPOJIE
(BO3MOXXKHO ~ HCIIOJNB30BAHWE  BHUJICOMATEPUANIOB), IMPU3HAKOB  MPOTEKAHMS
Ka4ueCTBEHHBIX PEaKIMii HA MOHBI: MarHus, KaJblIMsl, aTFOMUHUS, ITMHKA, xkemne3a (1)
u xenesa (II), menu (I), HaOmromeHWE W OMHCaHUE MPOIECCOB OKpaIlIMBaHUS
IUIaMEHU WOHAMHU HaTpHsl, Kajdus U Kalblusg (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), UCCIIEA0BaHHE aM(DOTEPHBIX CBOMCTB THIPOKCHIA ATFOMUHHUS U
TUJPOKCUJIA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ay 1o teme «Baxuelue
METAJITBI U KX COSTUHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemectBa m Marepuanbl B ITOBCEIHEBHOM KHU3HM YeEJIOBEKa. be3omacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. [lepBas momMomib mpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaromleh cpeibl (MpeaeiabHas I0mycTUMast
KOHIIeHTpanus Bemects, nainee — [1/IK). Ponb xuMun B pelieHnH 3K0JIOTHYECKUX
po0Iem.

Xumuueckuii IKCnepumenm:

M3yueHue oOpaslloB MaTepUalioB (CTEKJIO, CIUIABBI METAJJIOB, MOJMMEPHBIC
MaTepHabl).

Mesicnpeomemmnuie céasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJIb30BaHWE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W TOHATHUM, SIBJISIOIIUXCS CUCTEMHBIMH JJISI OTJCIBHBIX MPEAMETOB
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.



OOuIrie ecTeCTBEHHO-HAy4YHbIE MOHITHSA: HAyYHBIH (PAaKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KilaccuuKanus, MEepUOANYHOCTb, HAOIIOACHNE,
IKCIEPUMEHT, MOJCIMPOBAaHUE, HW3MEpPEHUE, MOJENb, SBJICHUE, MapPHUKOBBIN
3¢ deKT, TEXHOIOTHS, MAaTEPUATIBL.

dusuka: maTepusi, aToM, HJIEKTPOH, TIPOTOH, HEUTPOH, HOH, HYKJIH/]I, U30TOIIHI,
PannoOaKTUBHOCTbD, MOJIEKyJIa, DIIEKTPUUYECKUI  3apsiz, POBOTHUKH,
HOJYIIPOBOIHUKHY, JIUAJIEKTPUKH, (OTORIIEMEHT, BEIIECTBO, TEJIO, O00BEM,
arperaTHO€ COCTOSIHUE BEILlECTBa, a3, pacTBOP, paCTBOPUMOCTb, KpHCTANINUECKast
pemérka, CriaBbl, (U3MUECKUE BEIMYUHBI, €IUHUIBI U3MEPEHHS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, CoJHILE.

buonorusi: ¢otocunres, npixanue, O6uocdepa, KOCHCTEMA, MHHEPAIbHBIC
y10OpeHus, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHBIE BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE IOPO/IbI, TOJE3HbIE
UCKOTIaeMbI€, TOIUIMBO, BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 11O
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4EeOHOH H
BOCHUTATEIILHON JEATEIBHOCTH B COOTBETCTBUM C TPATULIMOHHBIMH POCCUIUCKUMHU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSITHIMU B
oOIecTBe MpaBUJIaMd W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpoOIleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINK 00YUYaIOIIUXCS.

JIM4HOCTHBIE ~ pe3yJbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYalOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX LEHHOCTHBIX OPUEHTAIMA W
pacIIMpEeHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LIEHHOCTHOI'0 OTHOLLIECHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAyYHOMY HACJEIUI0, TMOHUMAHUS 3HAYCHUS XMMHYECKOM HAayKH B JKU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMaIUe o
MEPEJIOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpasKAaHCKOT0 BOCITUTAHMA:

MPEJCTABJICHUSI O COUMAIBHBIX HOPMAax M TMPABMIAX MEXKINYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTHUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM, Y4eOHOUCCIIEA0BATEIbCKOM, TBOPUECKOM U IPYTUX BUJAX ACSTEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHON JEATEILHOCTH TIPH BBITIOJHEHUU
y4eOHBIX, TMO3HABATENIbHBIX 3aJ]a4, BBITOJHECHHUH XWMHUUYECKHX DSKCIEPUMEHTOB,
CO3/IJaHUU YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO ¥ B3aUMOIIOMOIIT!
B MPOILIECCE ATON yUeOHOM JesATebHOCTU, TOTOBHOCTU OLICHUBATH CBOE MOBEJCHUE
U TOCTYIKM CBOMX TOBApHIIEH € MO3UIHUU HPABCTBEHHBIX M IMPABOBBIX HOPM C
YYETOM OCO3HAHMUS MTOCIEACTBUN IIOCTYIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEUIECTBE M XMMHUUYECKOW PEaAKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU W COCTABJISIONIUE
OCHOBY 11 TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJbI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3THUX 3aKOHOMEPHOCTEM;

MM03HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUM IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HABATENbHON, WH()DOPMAITMOHHOM M YUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHONM paloThl C Yy4eOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPaTypOr, JOCTYIIHBIMM TEXHUYECKMMHU CpPEACTBaMH HWH(POPMAIMOHHBIX
TEXHOJIOT UM,

HHTEpeC K OOYyYCHHIO M TI03HAHMIO, JHO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €caMOOOpa3OBaHWIO, TPOCKTHOM ©  HCCIIEIOBATEIHCKON
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTU W YPOBHS OOyUEHHS B
JaJIbHEHIIIEM;

4) opMHUpOBaHHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IICHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKH Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHWE TOCICICTBUUA W
HETMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJs, HAPKOTUKOB, KypEHUs),
HEOOXOJMMOCTH COOMIOJICHUs] TpaBui 0€30MacHOCTH TIpU  OOpallleHud ¢
XUMHUYECKUMH BEIIECTBAMH B OBITY U PealbHOM KU3HH;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAKTUYECKOMY U3YUYEHHUIO TTpodecCcuil U Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYIY U pe3yJibTaTaM TPYJIOBOU JESITEILHOCTH, B TOM YHCJIE HA OCHOBE
NPUMEHEHHUS  TNPEAMETHBIX  3HAHMM 1O  XHMHH, OCO3HaHHBIH  BBIOOD
WHIUBUAYAJIbHOW TPACKTOPHUHU IPOJIOHKEHUS 00pa30BaHUs ¢ yUETOM JTUIHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCcrenHon npodeccuoHaaIbHON IeITENbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalITUPOBATHCS B PO eCcCHOHATBLHOM Cpejie;

6) 3K0JI0rM4eCcKOro BOCIIUTAHHUS:

HKOJIOTHUYECKH 11€7I€CO00Pa3HOE OTHOIICHHUE K MPUPOE KaK UCTOUYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIICCTBOBAHMS, IOHUMAaHUE IIEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NIECKOMY M TICHXMYECKOMY 3J0pPOBBIO, OCO3HAHHE IICHHOCTH COOJIIOJICHHS
IpaBuJI 0€30IMaCHOTO TTOBEICHUSI TIPH padOTe C BEIIECTBAMH, a TAKXKE B CUTYAIIHX,
YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl IIOBBILIECHUS
YPOBHSI  DKOJIOTHYECKOH  KYJIBTYpBI, OCO3HAHHS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTHYECKUX MPOOJIEM M IMyTeH WX PEIICHHS IMOCPEICTBOM METOJIOB XMMUHU,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATbBI

B coctaBe MeTanpeAMETHBIX peE3yJbTaTOB BBIICISAIOT 3HAYUMBIE JIsS
dhopMUpOBaHUSI MUPOBO33PEHHUSI OOIIICHAYYHBIC MOHATHS (3aKOH, TEOPHU S, IPUHIIHII,
runoTesa, (Qakr, cucTeMa, TMPOIECcC, OHKCIEPUMEHT U Jpyroe.), KOTOpbIC
HCIIOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MpeAMEeTax U IO3BOJISIOT Ha
OCHOBE 3HAHUU U3 3THX MPEIAMETOB (OPMHUPOBATH IMPEJCTABICHUE O IICJIOCTHOM



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IEUCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneurnBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Yy4eOHOM
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

Bba3oBble JJoruueckue JeMicTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATH WX XapaKTePHBIE
MIPU3HAKH, YCTAaHABIMBATh B3aWMOCBS3b C JIPYTUMHU TIOHSATHSIMHU), HUCIIOIH30BAThH
TIOHATHS 711 OOBSICHEHUS OTJIEIBHBIX (J)AaKTOB M SBJICHH, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIaCCU(PUKALMM XUMHUYECKUX BEIIECTB M XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIICJCTBEHHBIC CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTHYECKHUE PACCYXKACHUS (MHIYKTUBHBIE, NCTYKTUBHBIC, IO aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B TIPOllECCe TMO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC MPEACTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XUMHUYeckas (opMmylia W YypaBHEHUE
XUMUYECKON PEAKIUU — MPH PEIICHUN YIeOHO-TT03HABATENBHBIX 3a7a4, ¢ YIETOM
TUX MOJIETBHBIX MPEJICTABICHUN BBISBIISITH U XapaKT€PU30BaTh CYIIECCTBEHHbIE
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIUi,
BBISIBIIATE ~ OOIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBEHHBIE CBS3HM U
MPOTUBOPEYHS B MU3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHKUS, & TAK)KE B Ka4e€CTBE OCHOBBI /ISl POPMUPOBAHUS TUIIOTE3HI TIO TPOBEPKE
MIPaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHHUIA

MPUOOPETEHUE ONbITa IO TUIAHWUPOBAHWIO, OPTaHU3AIMK W TIPOBEICHUIO
YUYEHMUECKUX JKCIIEPUMEHTOB, yMEHHWE HaOlomaTh 3a XOJOM IIpoliecca,
CaMOCTOATENLHO MPOTHO3UPOBATh €r0 PE3yNbTar, (OPMYITHUPOBATH 0000IICHUS U
BBIBOJIBI TI0 PE3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABIATh OTUET
0 MpoJIeTITaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
pa3TUYHBIX BUOB U (HOPM MPEJACTABICHUS, TOJIYIaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIIpHAsT JUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPABOYHBIC
nocobus, pecypcsl MHTepHETa), KPUTHYECKH OIICHHUBATH IPOTHUBOPCUYHMBYIO M
HEJIOCTOBEPHYIO MH(POPMAITHIO;



yMEHUE TPUMEHATh Pa3jIu4yHble METOJbl U 3aMpOChl MPU MOKUCKE U OTOOpE
uH(OpMAIMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7[a4 OMPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJICHUE KYJIbTYpOl aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX [TOMCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOUPATH ONTUMANBHYIO (hOpMY TIpeacTaBieHUs] HHPOpMAUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7aud  HECJIOKHBIMU CXeMaMH, JHharpaMmmamu,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHUE UCIOJIb30BaTh M AaHAJIM3UpOBaTh B IHpouecce Yy4eOHOH U
UCCIIEIOBATENLCKON NIeATEIbHOCTH MH(POPMAIMIO O BIUSHUH MPOMBIILICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHUE OKPY>KAIOIIEH MPUPOIHOU
Cpelbl.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe yueOHbIe JeHCTBUS:

YMEHUS 33]1aBaTh BOMPOCHI (B XO€ haiora u (Min) JUCKYyCCUH) MO CYIIECTBY
oOcykgaemMol Tembl, (POPMYIHPOBATH CBOU MPEIVIOKEHUS OTHOCUTENIBHO
BBIIIOJIHEHHUS NTPEJIOKEHHON 3a/1a4K;

YMEHUS  NPEJICTaBIATh  IOJYYECHHBIE  pe3yJibTaTbl  IIO3HABATEJIBHOM
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JeJaTh MpPE3EHTALUIO
pE3yNbTATOB BBIMNOJHEHUS XMUMHYECKOTO HKCIIEPUMEHTA (J1a0OpaTOPHOIO OIbITa,
71a00paTOpHOI pabOTHI [0 UCCIEAOBAHNIO CBOMCTB BEIIECTB, yUEOHOIO IIPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
NO3HABATEIbHOM M MCCIEOBAaTEIbCKOM  JACSATENBHOCTH MpPU  PELIECHUU
BO3HMKAIOIIMX NpPOOJeM Ha OCHOBE Yy4yéTa OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuui (o0cyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JCHCTBUM, OIpPEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

YMEHUE CaMOCTOSITENIbHO ONPENENATh LEIN JACSITeNbHOCTH, IUIaHUPOBATH,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTbHOCTh, BBIOUpaTh Harbosee 3(pheKTUBHBIC CIIOCOOBI pelieHusl yUeOHbIX U
IIO3HABATEJIbHBIX 33Ja4, CaMOCTOSTEIBHO COCTAaBJIATh WIH KOPPEKTHUPOBATH
MPEUVIOKEHHBIA AJITOPUTM  JIEMCTBUM TPHU BBINOJHEHUM 3aJaHAM C Y4YETOM
MOJIYYeHHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JIB30BAaTh U aHAIIM3UPOBATH KOHTEKCTBI, IPEAJIaracMbl€ B YCJIOBUH 33IaHUN.

MNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIBHOrO
cCoJlep>KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIJIETISIIOT: OCBOEHHBIE OOYYAlOIIMMUCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



NneucTBul, crneruduueckue UIA  IpeAMeTHOM oOjacth  «XUMHUS», BHUIBI
JNEATEIBHOCTH MO  MOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIpETalUH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUsIX.

K xoHiy 00yueHus B 8 ki1acce npeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONITUXCS YMCHUIN:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUN: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIPHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasi J10J1s1 XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJIAPHBIA 00BEM,
OKCHJI, KHCIIOTAa, OCHOBAHHUE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKAIUs pPEeaKIui: peakiuu
COCMHEHUS, PEAKIHMH PA3JIOKECHUS, PEaKUUU 3aMEUICHUS, PEaKUnuu
0OM€Ha, HK30- U SHJOTEPMHUUYECKHUE PEAKIIMH, TEIIOBOU 3P (EKT peakiuu,
SJIpO aToMa, SJIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTalb, paauyc aToma,
XUMUYECKasl CBS3b, MOJISIPHAS M HEMOJIAPHAsl KOBAJICHTHAs! CBSI3b, HOHHAs
CBSI3b, HWOH, KAaTHWOH, AaHWOH, pacTBOp, MaccoBas JOJs BEIIEeCTBa
(mpolieHTHAasi KOHIICHTpAaIsi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSThH 3TU NOHATHUS MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

e HCIOJb30BaTh XHWMUYECKYIO CHUMBOJMKY JJIS COCTaBJICHHUS (HOpMYT
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

e OIpENENSATh BAJIGHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COCIMHEHUSX,
CTENeHb  OKHUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAs W HOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMbIci [lepuoanueckoro 3akona JI. WM. Menaeneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJioxkeHus B llepuoanueckoil cucreme,
3aKOHOB COXPAHEHMSI MacChl BEUIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTraapo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ileproauueckoit
CUCTEMbl XHMMHYECKUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «modounas noarpynna (b-rpymma)y, Mansie u
OOJIbIIINE TIEPHOJIbI, COOTHOCUTH OO0O3HAYCHMS, KOTOpPhIE HMEIOTCA B
tabnune «llepuoauueckass cucteMa XumMudeckux »dyemeHToB [[. U.
MenpeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3aps]l Apa, OOIIEE YUCIIO JIEKTPOHOB U
pacrpejiefieHue UX MO AJIEKTPOHHBIM CIIOSM);

KJIaCCU(PUIIMPOBATh XUMUYECKHE JJIEMEHTHI, HEOPTraHUYECKHUE BEIIECTBA,
XUMHYECKHE PeaKkIuu (M0 YUCIYy M COCTaBy YYacCTBYIOIIMX B pPEaKIHUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIME XMMHUYECKHUE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKIasi ONMMCAHUE MPUMEPAMU MOJICKYIISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

POTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX Ka4eCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XHUMHUYECKUX TPEBpAIlCHUNd B
Pa3INYHBIX YCIOBUSX;

BBIUUCIISATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XHUMHYECKOTO 3JeMeHTa Mo (hopMyse COEIHHEHMUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOJUTH PACUETHI IO YPABHEHHUIO
XUMHUYECKOHN peaKlnu;

IPUMEHATHh OCHOBHBIE ONIEPALIMU MBICIUTEIBHON ACSITENbHOCTY — aHAJIU3 U
CHUHTE3, CpaBHEHHE, OOO0OIICHHEe, CHCTeMaTH3aIuio, Kiaccu(uKalmio,
BBISIBJICHUE TMPUYMHHO-CIIEACTBEHHBIX CBA3€H — JUIS M3Y4YEHHs] CBOWCTB
BEIIECTB M XWMHUYECKHUX pEaKlud, eCTECTBCHHO-HAYYHBIC METOIbI
NO3HaHUs — HAOIIOJEHUE, H3MEpPEHHE, MOJEIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIEI0BATh IPaBUJIaM MOJIb30BaHUS XUMHUECKOU MOCYA0M U JIa0OPaTOPHBIM
o0opyZoBaHMEM, a TaKXe ImpaBuiaM oOOpalleHHs] C BEIIeCTBAaMU B
COOTBETCTBHM C HWHCTPYKUMSMU TIO BBIMOJHEHUIO J1a0OPATOPHBIX
XUMHUYECKHUX OMBITOB IO MOJYYEHHUIO U COOMPAHUIO T'a3000pa3HbIX BEIIECTB
(Bogopozia M KHUCIOpOJa), IPUTOTOBICHUIO PACTBOPOB C OIpeneIEHHON
MacCOBOM JOJIEM PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh U IMPOBOIAUTH
XUMHUYECKHE SKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB ILEIOYEH U
KHUCIIOT C TIOMOIIbIO UHIUKATOPOB (JTaKMYyC, (eHON(PTAICUH, METUIOPAHK

U Jpyrue).

K koHiy oOyueHus B 9 kiacce npeMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHU:

pacKpbIBaTh CMBICJ OCHOBHBIX XWUMHMUYECKHMX NOHATHWA: XHWMHYECKHM
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTMOH, AaHWOH, IPOCTOE BELIECTBO,
CJIO)KHO€ BEIIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULATEIBLHOCTh, CTEIIEHb
OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYECKasl CBSA3b, TEIJIOBOU AP (DeKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEAJIEKTPOJIMUTHI, AJEKTPOJMTUYECKAS] OUCCOLUMALMS, PEaKUUA HOHHOTO
oOMeHa, Karaau3aTop, XWMHUYECKOe paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBbIE pEaKlMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEAKIUH,
OKHUCIIUTEIb, BOCCTAHOBHUTEIb, OKUCIIEHUE U BOCCTAHOBIICHHE, aJUIOTPOIUS,
aM(pOTEpPHOCTb, XUMHYECKast CBSI3b (KoBayeHTHas, MOHHAs,
MeTayuInYecKas ), KpUCTAINYECKask pelETKa, KOPPO3HUs METAJUIOB, CILIABHI,
CKOPOCTh XMMHUYECKON pEeaKIUH, MPEAENbHO JOMYCTUMAas KOHIIEHTPALIHS
ITJIK BemiecTBa;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONb30BaTh XHUMHMUYECKYI0 CHMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPENIEIATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHUAX pA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeAeNnéHHOMY KJIACCYy COEOWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBA3M (KOBAJEHTHAs, HOHHAsA, MeETaJUIMYecKas) B HEOPraHUYECKUX
COCJIMHEHUSX, 3apsi/i MOHA M0 XUMUYECKON (opMylie, XapaKTep Cpebl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PEIETKN KOHKPETHOTO BEILECTBA;

packpeiBath cMmbicn llepuogmueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIMUCHIBaTh W XapaKTEpHU30BaTh
Tabnuunyio Gopmy Ilepuoanueckoil cUCTEMbl XMMHUYECKHX 3JIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoArpynna (A-rpymma)» U «1mobouyHas
noarpynna (b-rpynma)», manbsie u OOJbBIIME MEPUOJIBI, COOTHOCHUTH
0003HauY€eHUs1, KOTOPbIE UMEIOTCS B IEPUOINYECKON TaOIULE, C YNCTOBBIMU
XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB XMMHMYECKHX JJIEMEHTOB (COCTaB U
3apsa  AApa, ofllee 4YuCiIOo DBJEKTPOHOB U paclpeleieHHe HX IO
AJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIUE 3aKOHOMEPHOCTH B M3MEHECHHUH
CBOMCTB 3JIEMEHTOB M HMX COEAMHEHUH B Mpelenax MajblX NEPUOJI0B U
TJIABHBIX MOJATPYM C Y4ETOM CTPOCHUS UX aTOMOB;

KJ1acCu(UIIMPOBAaTh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBa,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOLIMX B pEaKUUU
BELIECTB, MO TEIUIOBOMY 3(PQEKTy, O M3MEHEHUIO CTENEHEW OKHCIICHUs
XUMUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTH) OOIIME M CHEHU(PUYECKHE XUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILECTB, MOJATBEPKIAs OMNHUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIINM;

COCTABJISITH  YPaBHEHUS AJIEKTPOJUTUYECKON JHUCCOLMALMM  KHUCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHbIE YPABHEHHS PEAKLIUI HOHHOTO



oOMeHa, YypaBHEHHS pEakIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TCHETUYCCKOW CBSI3U MEXK/y BEIECTBAMH PA3INIHBIX KJIACCOB,;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX — PEAKITHIA
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca STUX PeaKIni;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX MPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcCChI BEIIECTB,
MacCOBYIO [IOJII0 XHMHYECKOTO »3JeMeHTa Mo (opMysie COeAMHEHUS,
MacCOBYIO JIOJTIO BEIIIECTBA B pACTBOPE, TPOBOAUTH PACYETHI 110 YPABHEHUIO
XUMHYECKOHN peaKkinu;

cOOJTI01aTh TIPaBUIIa MOJIH30BAHUS XUMUYECKOM MOCYA0M 1 1a00paTOpHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalleHUuss C BEIIECTBAaMU B
COOTBETCTBHUM C MHCTPYKIHMSIMH TIO BBIMIOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OTBITOB 110 MOJYYEHHUIO U COOMPAHUIO ra3000pa3HbBIX BEIIECTB
(aMMmaka u yrieKucIioro rasa);

MIPOBOJIUTH PEAKIUH, MOATBEPKIAIOIINE KAYeCTBEHHBIN COCTAB Pa3TUYHBIX
BEIIIECTB: PACMO3HABATh OMBITHBIM IyTEM XJIOpUI-, OpOMUA-, WOIWI-,
KapOoHart-, (ocdar-, cunukar-, cyiabdar-, TUAPOKCHUII-MOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYEHHBIX METAJUIOB, NMPHUCYTCTBYIOIIME B BOJIHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB;

MPUMEHSATH OCHOBHBIE OTIEPAIIN MBICIIUTECILHOMN EATETLHOCTH — aHATIU3 U
CUHTE3, CpaBHEHUE, 0000IIEHUE, CUCTEMATU3AIINIO, BBISIBIICHUE IPUUYUHHO-
CJICICTBCHHBIX CBSI3€H — JIUIT M3YyYCHHsI CBOWMCTB BEHIECTB M XMMHYECCKUX
peaKkiuii, eCTECTBEHHO-HAy4YHbIE METOAbl TO3HaHUS — HaOII0ICHUE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, DKCIIEPUMEHT (PeaibHbIM U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB
Kont DJIeKTPOHHbIE
Ne | HaumeHoBaHHUe P Ipakr OCHOBHBIE BHIBI P
0 (uudpossbie)
n/ | pa3iesoB H TeM Bcer Coneprxanue o0yueHUs JEeATEIbHOCTH
JbHbIE oOpa3oBaTe/ibHbIE
n NMPOrpamMMbl 0 yecKue o0yJarmuxcs
pador pecypcbl
padoThI
bl
TEMA 1. [lepBoHayajibHble XUMUYECKUE TOHATHS
[Ipeamer xumun. Ponn PackpriBath cMbICI
XUMUH B KU3HU M3Yy4aeMbIX MTOHSATHUH.
yesoBeka. XuMUsl B PackpbiBaTh pojib XUMHUH
CHUCTEME HayK. B IPUPOJIE U KU3HU
Tena u BelecTna. 4yeJIoBeKa, €€ CBSI3b C
dusznyeckre CBOMCTBA JPYTUMHU HayKaMH.
BEILECTB. Arperatoe Paznuuath yncTeie
COCTOSTHHE BEIIECTB. BEIIIECTBA U CMECH;
Xumuss — BaKHAs [TonsiTHe 0 MeTOHAX OJTHOPOJIHBIE 1
obacThb MMO3HAHUS B XUMUU. HEOIHOPO/IHBIE CMECH.
bu6anoreka LIOK
€CTECTBO3HAHUSA U YucTsle BemecTsa u Paznuuats Qusnueckue u
1.1 N 5 1 https://m.edso00.ru/7f41837
MPAKTUYECKOU cmecu. CriocoOb1 XUMHUYECKUE SIBJIICHUS. c
NEeITeIbHOCTH paszaeneHus cMecen. CnenoBath anropurMam B
YeJI0BEKa Xumuueckuii HCIIOJIb30BAHUS
IKCnepumenm: AKCTIEPUMEHTATBHBIX
Jlemoncmpayuu: METO/JIOB - HaOJIIOICHUS U
3HAKOMCTBO C JKCIEPHUMEHTA.

XAMHYECKOMN MOCYAOM, C
npaBUiIaMu paboOThI B
nabopaTopuu u
nprueMamMu oOpalieHus ¢
71a00paTOPHBIM

HaOsromaTh 1 OIKUCHIBATE
00BEKTHI IPU
MPOBEICHUU
JEMOHCTPALMN U
71a00paTOPHBIX OIBITOB
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000pyI0BaHUEM.
Pu3NYECKUE CBOMCTBA
00pasioB
HEOPraHUYECKUX
BEIIECTB - METAJIJIOB U
HEMETAaJJIOB.

Crioco0sl pazaeneHust
cMmeceli (hunpTpoBaHue,
BbIMIApUBaHUE,
JTUCTHUILISIINS,
xpomarorpadus).
Jlabopamopnvie onvimul:
W3ydyeHnne wu omnucaHue
bu3nIeCcKuX CBOICTB
00pasioB
HEOPTaHMYECKUX
BEIIECTB.

N3yuenue ciocoboB
pasneneHusi cMecen (¢
MTOMOIIIbIO MAarHUTA).
Ipakxmuueckue pabomol:
Ne 1. IlpaBuna paboTsl B
1abopaTOpUu U IPUEMBI
oOparneHus ¢
1a00paTOPHBIM
o0opyoBaHUEM.

Ne 2. Paznenenne cmeceit
(Ha mpuMepe OYUCTKHU
MOBapEHHOM COJIN)

10 U3YUYEHUIO
(hU3HUYECKUX CBOWCTB
BEIECTB, CIIOCOO0OB
pazzaeneHus cMmecen
BEIIIECTB.

[IpoBOaUTH XUMUYECKUI
9KCIIEPUMEHT IIPU
pasaeneHuu cmeceit (Ha
puMepe OYUCTKU
MOBapEHHOI COM) B X0
MpaKTU4YeCKOr padoThl No
2.

CnenoBath mpaBuiiaM
10JIb30BAHUS
XUMHUYECKOHN NTOCYI0U U
1a00paTOPHBIM
o0opyI0BaHNEM, a TAaKXKe
npaBmiIaM oOpalleHus ¢
XUMHYECKUMHU
BELIECTBAMHU B
COOTBETCTBUHU C
WHCTPYKLUEH ITpU
BBITIOJTHEHUH
MpaKTU4YecKoi paboThl No
1.

BeicTpauBars
pa3BEPHYTHIE
MICbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOH Ha
nH(pOpMAIIHIO U3
y4eOHHUKa U CIIPaBOYHBIX
MaTepUajIoB, IPaMOTHO




HCIO0JIB30BATh
W3y4YEHHBIN TOHATUINHBINA
anmnapar Kypca XUMHH

1.2

BemtecTBa n
XUMHUYECKHUE
peakiuu

15

ATOMBI U MOJIEKYJIBI.
XHUMHAYECKHE JIEMEHTHI.
CHMBOIBI XUMHYECKUX
anemeHToB. [IpocTeie n
CIIOJKHEIC BEIIICCTBA.
ATOMHO-MOJIEKYJISIPHOE
YYEHHE.

Xumuueckast hopMyia.
BanesTHOCTH aTOMOB
XHUMHYECKHX 3JIEMEHTOB.
3aKOH ITOCTOSTHCTBA
COCTaBa BEIIECTB.
OTHOCHTEIBLHAS ATOMHAs
Macca.

OTHOCHUTENLHAA
MOJIEKYJIIpHas Macca.
MaccoBast 1ois
XHUMHYECKOI0 DJICMCHTA B
COCIUHECHMU.
KomnuuecTBo BemiecTna.
Mouns. Monspaas macca.
BzanmocBs3b
KOJIMYECTBA, MacChl U
YuCia CTPYKTYPHBIX
SJIMHUI] BEIIECTBA.
Pacuérel no popmymnam
XUMHYCCKHX
COCTMHEHUN.

OnpenensaTs NpU3HAKK
XMMHYECKHUX PEaKLUM,
YCIIOBUSA UX MPOTEKAHMUS.
OOBSACHATH CyLITHOCTD
(bu3HUecKuX U
XUMHAYECKHX SIBICHUH C
TOYKH 3PEHUSI aTOMHO-
MOJIEKYJISIPHOTO YYEHHUSI.
Knaccugpunuposars
XUMHUYECKHE peakiuu (1o
YHCITy ¥ COCTaBY
pearupyromux u
00pa3yromuxcs
BEIIECTB).

CoctaBasatb GopMyIibl
OMHApHBIX BEIECTB 110
BAJIEHTHOCTH U
OTIpeIeNIATh BaJIEHTHOCTb
1o opMysam BEIIECTB.
PaccraBiars
KOA(pPHUIUEHTHI B
YPaBHEHHUAX XUMHUECKUX
peakmuii. Habmonate u
OIHCHIBATH OOBEKTHI IIPH
MIPOBEICHUHT
JEMOHCTPALMN U
71a00paTOPHBIX OIBITOB.
[IpoBoUTH BBIYMCIECHUS

bu6nmorexa LIOK
https://m.edsoo.ru/7f41837
c
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du3nUecKue u
XAMHYECKHE SBIICHUS.
XuMuueckas peakius u
e€ mpu3HaKu. 3aKOH
COXpaHEHHUsI MacChl
BELIECTB. XUMHUECKHE
YpaBHEHHUS.
Knaccudukamms
XUMHUUYECKUX PeaKinil
(coemuHeHusl,
Pa3JIOKEHMS, 3aMEIICHUS,
oOmeHa).

Xumuueckuii
IKCHEepuUMeHm:
Jlemoncmpayuu:
du3nyuecKue CBOMCTBA
00pasioB
HEOPTraHUYECKHUX
BEIISCTB - METAJIOB U
HEMETAJIJIOB.

OOGpa3s1ibl BEIIeCTB
KOJIUYECTBOM 1 MOJIb.
duznyeckue SIBICHUS
(TuTaBIEHHE BOCKA,
TasiHUE JIbJIa, PACTUPAHUE
caxapa B CTYIIKE,
KUIICHUE ¥ KOHICHCAIIHS
BOJIbI).

XuMHU4ecKre SIBIICHUS
(ropenue cBeun,
IIPOKAJIMBAaHUE MEHOMU
MIPOBOJIOKH,

o gopmynam
XUMHYECKHUX COEIUHEHUN
U ypaBHEHUSIM
XUMHMYECKHUX PEAKIIHH.
[IpumeHsTH
€CTECTBCHHO- HAY4HbIE
METO/bl TI03HaHUS (B TOM
qucie HabJIoeHuUE,
MOJIETIUPOBAHUE,
9KCIIEPUMEHT U
OCHOBHBIE OII€paluu
MBICJIUTEIBHOU
JESATEIIBHOCTH
(cpaBHeHuE,
KJ1accupuKanys)
BeicTpauBats
pa3BEPHYTHIE
MMCbMEHHBIE U YCTHBIE
OTBETHI C ONIOPOH Ha
nH(pOpMaLIHIO U3
yueOHHMKa U CIIPaBOYHBIX
MaTepuasoB, FPaMOTHO
HCII0JIb30BATh
W3y4YEHHBIN TTOHATUINHBINA
anmnapar Kypca XUMHH




B3aUMO/JICUCTBUE COJIbI
WJIM M€JIa C COJISTHOM
KHCIJIOTOM ).
Habmtoienue npruzHakos
MPOTEKAHUS XUMHYECKUX
peakiuii (pasznoxxeHue
caxapa, B3auMO/ICHCTBUE
CEPHOM KUCIIOTHI C
XJIOpUIOM Oapus,
MOJTyYeHUE U
pas3JoxeHue TuAPoOKCUIa
memu (11) mpu
HarpeBaHuy,
B3aMMO/ICHICTBUE JKeJie3a
C PacTBOpPOM COJIU MEIH
(IT). OnpiTsl,
WJUTFOCTPHUPYIOIITUE 3aKOH
COXpaHEHHUs MaCCHI.
Jlabopamopnvie onvimul:
Coznanue mojenei
MOJIEKYJT
(IIapoCTEePKHEBBIX ).
Onucanue GpU3NIECKUX
CBOICTB 00pa3ioB
HEOPraHUYECKUX
BEIIECTB - METAIJIOB U
HEMETAIJIOB.
Habmonenue
busnueckux (MIaBIeHUE
BOCKa, TasiHUE JIbJ1a) U
XUMHYECKUX (TOpEeHUE
CBEYH, TPOKATMBAHNE




Hroro no paszneny

20

METHOM MPOBOJIOKH)
SIBIICHUM.

HaGnronenue u onucanue
MIPU3HAKOB MPOTEKAHMS
XUMUYECKHUX PEaKIuid
Pa3HBIX THIIOB.
Buiuucnenus:
OTHOCHTEIIEHOM
MOJIEKYJISIPHOM Macchbl
BEILIECTB, MOJISIPHOU
Macchbl, MacChl BEIIECTB,
Macchl ¥ KOJINYeCTBa
BEIIECTBA; MACCOBOM
JIOJIA XHMUYECKOTO
aieMeHTa 1o popmyie
COCJIMHEHMUS; 110
YpaBHEHUSAM XUMUUYECKHUX
peaKuuii: KOJIUYECTBA,
MacCHI BEIECTBA I10
W3BECTHOMY KOJIMYECTRY,
Macce peareHTOB UiTn
MPOJIYKTOB PEAKIIUU

Pa3nes 2. Basknelimme npeacTaBuTe Il HEOPraHUYeCKUX BelleCTB

2.1

Boznyx. Kucnopog.
[Tonsitre 06
OKCHAAX

Bo3ayx - cMech razos.
CocraB Bo3ayxa.
Kucnopon - anemenr u
IIPOCTOE BEIECTBO.
Haxoxnenue kucnopoa
B IIpUpoze, pU3nIecKue
Y XMMHYECKHE CBOMCTBA

Hcnons3oBarts
XUMHYECKYIO CUMBOJIUKY
JUIsL cCoCTaBlIeHUs (popmyt
BEIIECTB, MOJIEKYJISIPHBIX
YPaBHEHUN XUMUYECKUX
peakuil ¢ yyacTueM
KHUCJIOPOJa.

bubnunotexa LIOK
https://m.edsoo.ru/7f41837
c
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(peakuuu ropeHus).
Oxcuppl. [Ipumenenne
kuciopoia. CriocoObl
MOJIyYeHUs! KUCIOpO/ia B
71a00paTOPUH U
MPOMBIIIJICHHOCTH.
Kpyrosoport kucnopona B
npupoje. O30H -
AJTOTPOIIHAS
MoauUKaIUs
kucnopoja. TemmoBoi

s pexT XumMudecKoin
peaxiuu,
TEPMOXUMHUICCKHEC
YpaBHEHHUS, YK30- U
DHJIOTEPMHUYECKHE
peakuuu. TOIIMBO:
yroJib U METaH.
3arpsi3HeHue BO3/1yXa,
yCHUJIEHUE TApHUKOBOTO
s dexra, pazpyrieHue
030HOBOTO CJIOSI.
Xumuueckuii
IKCnepumenm:
Jlemoncmpayuu:
KauectBeHHOE
OIpezeICHUE
COJIepKaHUs KHCIOpOo/Ia
B BO3JyX€

[Tony4yenue, cobupanue,
pacro3HaBaHHE U
W3y4YECHUE CBOMCTB

XapakTepu3oBaTh
(omuchIBaTH) COCTaB
BO3/yXa, (pusnueckue u
XUMHUYECKHE CBOWCTBA
KHCJIOPO/1a, CIIOCOObI €ro
HOJIy4EHUs1, IPUMEHEHUE
Y 3Hau€HHE B IPUPOAE U
KHU3HH YeJlOBeKa.
CpaBHMBAThH peakLuu
TOPEHUs U MEJIEHHOTO
OKHCIICHMSL.

OOBACHATH CYLTHOCTb
9KOJIOTUYECKUX MTPO0IIeM,
CBSI3aHHBIX C
3arpsi3HEHUEM BO3/1yXa.
CrnenoBath mpaBuiiaM
0e301macHoil paboThI B
nabopaTtopuu mpu
HCIIOJIb30BaHUU
XUMHUYECKON NOCY/bI U
000opyI0BaHus, a TAKXKe
MpaBmiIaM oOpalleHus ¢
TOPIOYMMH BEIIECTBAMHU.
[InanupoBats 1
OCYILIECTBIIATh Ha
MIPaKTUKE XUMHUECKNE
9KCIIEPUMEHTHI,
MIPOBOJIUTH HAOIOICHUS,
JIEJIaTh BBIBOJBI 110
pe3ysibTaTamMm
9KCIIEPUMEHTA ITPU
IIPOBEICHUH




kuciopoja. Habmonenue
B3aUMOJICVCTBHUS
BEILECTB C KMCIOPOJIOM U
YCIJIOBHSI BO3HUKHOBEHUS
U IIPEKpalIeHUs] TOPEHUs
(moxapa).
Jlabopamopmuwiii onvim:
O3HaKoOMJIEHHE C
o0Opa3iamMu OKCHJIOB U
OIMCAHUE UX CBOMCTB.
Ipaxmuuyeckas paboma:
Ne 3. [Tonyuenue u
coOupaHHe KHCIOopoa,
M3yYEHHE €TI0 CBOMCTB.
Buiuucnenus:
MOJIEKYJISIPHOM MACChI
KHCJIOPOJIa ¥ 030HA HA
OCHOBAaHUHU aTOMHOM
MacChl XMMHUYECKOTO
JJIEMEHTA;

KOJIMYECTBA, MACCHI
BEII[ECTBA 10
YpaBHEHUSAM XUMUYECKHIX
peakuuin

71a00paTOPHBIX OMBITOB
MIPaKTUYECKOU pabOTBHI.
BbruncnsaTe KOIU4YECTBO
BellecTBa, 00BEM Tasa 1o
dhopmynam.

VYyacTBOBaTh B
COBMECTHOH paboTe B
rpymrme.

BricTpanBats
pa3BEPHYTHIE
MMCbMEHHBIE U YCTHBIC
OTBETHI C OIIOPOIi Ha
nHpopMaInIo U3
y4eOHUKa U CIIPaBOYHBIX
MaTepHaJIOB, TPAMOTHO
HCII0JIb30BATh
W3y4YEHHBIN OHATUINHBINA
ammapar Kypca XuMuu

2.2

Bonopoa.Ilonstue
0 KHCJIOTax M COJIsX

Bonopon - anemeHT u
MIPOCTOE BEIIECTBO.
Haxoxnenue Bonoposaa B
npupoae, GpuznyecKkue u
XUMHYECKHE CBOMCTBA,
MIPUMEHEHHUE, CITIOCOOBI
noxydeHnusi. Kuciorsl u

PackpeiBath cMbICT
M3y4aeMBbIX IIOHATHH U
MIPUMEHSITh 3TU MOHATHUS
IIpY ONHMCAHUM CBOMCTB
BEILIECTB U UX
MPEBPAILICHUH.
XapakTepu3oBaTh

but6mmorekxa [IOK
https://m.edsoo.ru/7f41837
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COJIH.
MossipHbIii 00BEM Ta30B.
PacyéThl M0 XUMUYECKHM
YpaBHEHUSM.
Xumuueckuii
IKCHEPUMEHM:
Jlemoncmpayuu:
[Tonyuenue, cobupanue u
pacro3HaBaHHE
BOJIOpO/IA.
BzaumopeiictBue
BOJIOPO/Ia C OKCHUJIOM
menu (11).
Jlabopamopmuwiii onvim:
BzaumopeiicTBHE KUCIIOT
C MeTaJlJIaMH.
Ilpaxmuyeckas paboma:
Ne 4. Tlonyuenue u
cobupaHue BO10po/a,
W3YYEHUE €r0 CBOWCTB.
Buiuucnenus:

00BEMa, KOJIMYECTBA
BEIISCTBA rasza

0 €T0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA
W 00bEMY;

00BEMOB T'a30B 110
YPaBHECHUIO PEaKIINU Ha
OCHOBE 3aKOHA
00BEMHBIX OTHOIICHHUH
rasoB

(omuceIBaTh) (hU3NYECKHE
U XMMHYECKHE CBOMCTBA
BOJIOPOJIa, CIIOCOOBI €ro
MOJTyYeHUSs], IPUMEHEHHE.
Cobupats mpudop 11t
MOJTyYeHUs BOJIOPOAA.
Hcnons3oBats
XUMHYECKYIO CUMBOIIUKY
JUISL COCTaBlIeHUsT (hOpMYyIT
BEIIECTB, MOJICKYJISIPHBIX
ypaBHEHUN XUMHUYECKUX
peakiuii ¢ yaacTuem
BOjIOpoa. Beruncnsare
MOJISIPHYIO Maccy
BEIIECTB; KOJMYECTBO
BellleCTBa, 00BLEM rasa,
Maccy BeIIEeCTBa;
[IpoBOoaNTH pacy€Tsl 11O
YPaBHEHUSM XHMHYECKUX
pEaKLHii: KOJTUYECTBA,
00BEMa, Macchl BEIECTBA
10 U3BECTHOMY
KOJIMYECTBY, 00BEMY,
Macce peareHTOB WU
MIPOAYKTOB PEAKIIMH.
CrnenoBath mpaBuiiaM
6e3omacHoit paboThI B
naboparopuu mpu
WCIOJIb30BaHUU
XUMHYECKOM MOCYAbI U
000pyOBaHUs, a TAKXKe
paBUIaM OOpaIeHHs ¢




2.3

Bopna. PactBopsl.
ITousatme 00
OCHOBaHUAX

TOPIOYHMMH BEIIECTBAMU B
OBITY.

[lnanupoBath u
OCYULIECTBJIAThH Ha
MPAaKTUKE XUMUYECKUE
3KCHEPUMEHTBHI,
MIPOBOAUTH HAOIIOACHUS,
Jie1aTh BBIBOJIBI 1O
pe3yabpTaTaM
3KCHEpUMEHTA.
YuacTBOBaTh B
COBMECTHOH paboTe B
rpymnme

duznyeckue CBOMCTBA
BoJBI. Boja xak
PacTBOPUTEIb.
XHUMHUYECKHE CBOMCTBA
BOJIEI.

OcHoBanus. PacTBopbl.
Ponb pactBopoB B
MPUPOJE U B )KU3HU
yenoBeka. Kpyrosopot
BOJIbI B IPUPO/IE.
3arpsi3HEeHUE TPUPOIHBIX
BoJ. OXpaHa U OUMCTKA
MIPUPOTHBIX BOJI.
Hacreimennsie u
HEHACKIIIIEHHbIE
pacTBOPHI.
PacTBOprMOCTb BelecTB
B BoJie. MaccoBas 1o

PackpsiBath cMbICT
W3y4aeMBbIX IIOHATHH U
MPUMEHSTH 3TU MOHATHUS
IIPY OIIMCAaHUM CBOMCTB
BELIECTB U UX
IIpEBpAICHU.
XapakTepu3oBaTh
¢buznyeckue u
XUMHYECKHE CBOMCTBA
BO/JIbI, €€ POJIb KaK
pacTBOpUTENS B
MIPUPOAHBIX IIpOLECcCax.
CocTaBisATh ypaBHEHUS
XUMHUYECKHUX PEAKIUHN C
Y4acCTHEM BO/IBI.
OOBSCHSTH CYIIHOCTD
9KOJIOTUYECKHX MPOOIeEM,
CBSI3aHHBIX C

bubnmorexa LIOK
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BEILIECTBA B paCTBOPE.
Xumuueckuii
IKCnepumMenm:
Jlemoncmpayuu:
PactBopeHnue BelecTs ¢
pa3IMYHOMN
PacTBOPUMOCTBHIO.
B3aumogeiicTBue BobI ¢
MeTalIaMH (HaTpUeM U
KaJIBITEM ).
Hccnenosanne
pPacTBOPOB KUCIIOT U
1IEJI0Y€EH C MOMOUIBIO
WHIUKATOPOB.
Jlabopamopnvie onvimol
Hccnenosanme
0coOeHHOCTEeH
PacTBOPEHHUS BEIIECTB C
Pa3IMYHON
PacTBOPUMOCTHIO.
IIpurorosnenue
PacTBOPOB C
onpeaenEéHHON MacCOBOM
JI0JIEW paCTBOPEHHOTO
BEILIECTBA.
Ilpaxmuyeckas paboma
Ne 5. ITpuroroBnenue
PacTBOPOB C
onpeaenEéHHON MacCOBOM
JIOJIEN pPaCTBOPEHHOIO
BEILECTBA.

Buiuucnenus:

3arpsiI3HEHUEM
IIPUPOIHBIX BOJ,
CHOCOOBI OUUCTKH BOJbBI
OT IIpUMeECeH, Mephl 110
OXpaHe BOJ| OT
3arpsA3HEHUs.
[lnanupoBath u
OCYILECTBIATH Ha
NPaKTUKE XUMUYECKHE
9KCHEPUMEHTHI,
IPOBOJIUTH HAOJIOACHUS,
JieN1aTh BBIBOJIBI IO
pe3ynbTaTam
JKCIIEPUMEHTA IIPU
MIPOBEICHU U
71a60paTOPHBIX OMBITOB U
MPaKTUYECKOU pabOTHI.
CnenoBath mpaBuiiaM
0e301macHoil paboTHI B
naboparopuu mpu
HCIIOJIb30BaHUU
XUMHUYECKON NTOCY/bI U
o0opyoBaHUS.
[IpoBOaUTH BBIUMCIIEHUS
C IPUMEHEHUEM TOHATHUS
«MaccoBast 10JIs
BEIIECTBA B PACTBOPE».
BeicTpauBars
pa3BEPHYTHIE
MICbMEHHBIE U YCTHBIE
OTBETHI C ONIOPOU Ha
nH(pOpMAIIHIO U3




C UCITIOJIb30BAHHNECM
IOHATHA «MacCCoOBas J0JIA
BCILIECTBA B paCTBOPE»

y4eOHHKA U CTIPAaBOYHBIX
MaTepUajIoB, IPaMOTHO
HCII0JIb30BATh
WU3Y4YCHHBIN TOHATUIHBIN
anmnapar Kypca XUMHH

2.4

OCHOBHBIE KJIaCChI
HeopraHI/I‘IGCKI/IX
COCIMHEHN N

11

Krnaccudukanus
HEOPTraHUYECKHUX
coenuHeHU. OKCHIBI.
Krnaccudukanus
OKCUJIOB:
coJieo0Opazyromme
(OCHOBHBIE, KUCTIOTHBIE,
amM(OTEpHBIC) U
HecoJIeo0pa3yromue.
Homenknatypa OkcuioB.
duznyeckue u
XUMHYECKHE CBOMCTBA
okcu0B. [lomydenue
okcuoB. OCHOBaHHSL.
Knaccudukanus
OCHOBaHUM: MENOYU U
HEpPacTBOPUMBbIE
OCHOBaHHSL.
Homenkiarypa
ocHoBaHui. duznueckue
1 XUMHYECKIE CBOMCTBA
ocHoBaHui. [Tomydenue
OCHOBaHHI.

KucnaoTsr.
Knaccudukanmst Kucior.
Homenkmnatypa KUCIIOT.

Knaccudunuposars
M3y4yaeMble BEIIECTBA IO
COCTaBY U CBOMCTBaM.
CocraBnatb popmybl
OKCHJIOB, KUCTIOT,
OCHOBaHHI, COJICH 1
Ha3bIBaTh UX 10
MEXKIYHAPOIHOU
HOMEHKJIaType.
[Iporuo3uposars
CBOICTBa BEIIECTB HA
OCHOBE OOIINX
XUMHYECKHX CBOMCTB
W3YYEHHBIX
KJIACCOB/TPYIII BEIIECTB,
K KOTOPBIM OHU
OTHOCSITCSI.

CocraBnsTh
MOJIEKYJISIpHBIE
yYpaBHEHUS PEeaKIIuii,
WUTFOCTPUPYIONTHX
XMMHYECKHE CBOMCTBA U
CIOCOOBI MOTYyYEHUS
BEIIECTB H3y4ECHHBIX
KJIACCOB/TPYIII, a TAaK)Ke
MOATBEP K IAOLIUX

bu6nunorexa LIOK
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duznueckue u
XMMHYECKUE CBOWCTBA
KHUCIIOT. P akTUBHOCTH

metauioB H.H. beketosa.

[Tonydenue KUCIOT.
Conu. Homenkiarypa
cosieil. Pu3nveckKue u
XUMHUYECKHE CBOMCTBA
cousieit. [lonyuenue
coJiei.

I'enernueckas cBsi3b
MEXIY KJ1accamu
HEOPraHUYECKUX
COCJIMHEHUH.
Xumuueckuit
IKCHEepUMEeHm:
Jlemoncmpayuu:
O06pa3iiet
HEOPTraHUYECKHUX
BEIIIECTB PA3IMYHBIX
KJIaCCOB.

OMLITHI,
WJUTFOCTPHUPYIOIIHE
XUMHUYECKHE CBOMCTBA
KJIACCOB HEOPTaHUYECKUX
BEIIIECTB.
Jlabopamopmvie onvimol
Omnpenenenue pacTBOPOB
KHUCIIOT U IIEJI0UEe C
MOMOIIbIO UHANKATOPOB.
N3yuenue
B3aMMOJICUCTBUS KUCIIOT

TE€HETUYECKYIO
B3alMOCBS3b MEXIY
HuMH. [IpousBoauTh
BBIYMCIICHUS 110
YPaBHEHMSIM XUMHUYECKHUX
peakuuii. [LtanupoBats u
OCYILECTBIATh HA
NPaKTUKE XUMUYECKHE
9KCHEPUMEHTHI,
IPOBOJIUTH HAOIIOACHUS,
JieN1aTh BBIBOJIBI IO
pe3ynbTaTam
SKCHEPUMEHTA IpU
IPOBEICHUU
71a60paTOPHBIX OMBITOB U
MPaKTUYECKUX paloT.
CnenoBath mpaBuiiaM
0e30macHoil paboThI B
nabopaTtopuu mpu
HCIIOJIb30BaHUU
XUMHUYECKON NOCY/bI U
000opyI0BaHUS.
BricTpauBats
pa3BEPHYTHIE
MICBMEHHBIE U YCTHBIE
OTBETHI C OIIOPOH Ha
nH(pOpMAIHIO U3
y4eOHHKa U CTIPaBOYHBIX
MaTepUajIoB, FPaMOTHO
HCII0JIb30BATh
W3y4YEHHBIN TTOHATUINHBINA
anmnapar Kypca XUMHH




C MeTaJUIaMM, peaKkLuii
HEUTpaIU3aluu.
BzaumoneiictBue
pacTBopa cepHOu
KHCJIOTBI C OKCHJIOM
menu (I1). [Tomydenue
HEPaCTBOPUMBIX
ocHOBaHMii. BriTecHenue
OJIHOTO MeTaJlia JPYTUuM
13 pacTBOpa COJIH.
Ilpaxmuueckas paboma
Ne 6. Pemenue
AKCIIEPUMEHTAJIbHBIX
3aJ1a4 110 TeMe
«BaxHeHIe KI1accel
HEOPTraHUYECKHUX
COCTUHEHUINY.
Buiuucnenus:

10 YpaBHEHUSIM
XAMHYECKON PEaAKIUU:
KOJIMYECTBA BEIISCTBA,
00BEMa, Macchl 110
H3BECTHOMY KOJIMYECTBY
BellecTBa, 00bEMY, Macce
pEeareHToB WIn
MPOJIYKTOB PEaKLUU

Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoauyeckas cucrema xumudecknx 3iemeHToB [[. U. MenaesneeBa. CTpoeHue aToMOB.
Xumuyeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIHT




3.1

Ilepuonnueckuii
3aKOH U
Ilepuoauueckas
cucreMa
XUMHYECKHX
snemeHToB /1. U.
Meneneesa.
Crtpoenue aToma

IlepBble MONBITKU
KJaccuukanum
XUMHUECKUX 3JIEMEHTOB.
[TonsTue o rpynmnax
CXO/IHBIX 3JIEMEHTOB
(1IeI0YHbBIC U
I1€JI0YHO3EMEIIbHBIE
MeTaJljIbl, TaJOreHbl,
MHEPTHBIE Ia3bl).
DJIEMEHTBI, KOTOpBIE
00pa3yroT amdoTepHbIe
OKCHUJbI U TUIPOKCUJIBL.
[Tepuonuueckuii 3aK0H.
Ilepnonnueckas cucrema
XMMHUYECKHX 3JIEMEHTOB
J.1. Menneneena.
Koporkonepuognas u
JUIMHHOIIEPUOAHAS
dbopwmsl [Tepuoanueckoit
CUCTEMBbI XMMHUYECKUX
snemeHToB JI.1.
Menneneesa. Ilepuoael u
rpymmsl. usnyeckuii
CMBICII IOPSAKOBOTO
HOMEpa, HOMEPOB
nepuoja U rpymmsl
AIIEMEHTA.

CrpoeHune aToOMOB.
CocraB aTOMHBIX f7€p.
N30Tonbl. DNEKTPOHBI.
CtpoeHue IEKTPOHHBIX
000JI0YEeK aTOMOB
nepBbIX 20 XUMUYECKUX

PackpsiBath cMbICT
NEPUOINYECKOI0 3aKOHA.
OnuceIBaTh CTpOEHUE
TaOIHIIBI
«ITepuoamyeckas
CHUCTEMa XMMUYECKUX
anemenTtoB J.H.
MenaeneeBay.
MopenupoBatk CTpOCHHE
aToMa, SHEPreTUYECKUX
YPOBHEN U MOYPOBHEN
MIPU TIOMOIIY PUCYHKOB,
3JIEKTPOHHBIX
KOH(Urypauui u
ANEKTPOHHOTpAPUUECKUX
bopmyst.

[HosicuaTe puznueckuit
CMBICII TOPSIAKOBOTO
HOMEpa, HOMEPOB
TepUo/Ia U TPYIIIIBI
3JE€MEHTA.
XapakTepu3oBaTh
XUMHUYECKUE ITIEMEHTBI
MEePBBIX TPEX MEPUOJIOB,
KaJIki, KaJIbIIHi 1 UX
COEIMHEHUS O
TTOJIOXKEHUIO B
[Iepnonnueckoii cucreme
JI.1. MenneneeBa.
OO0BACHITE 00IIHE
3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB
XUMHUYECKUX HJIIEMEHTOB

bubnmorexa LIOK
https://m.edsoo.ru/7f41837
c



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

AJIEMEHTOB
[Tepuoanueckoit
CHUCTEMBI

J.1. Menneneena.
XapakTepucTuka
XUMHUYECKOTO JIEMEHTa
10 €ro MOJIOKEHHUIO B
Ilepnonnueckoi cucreme
J.N. Menneneena.
3aKOHOMEPHOCTH
W3MEHEHUs paanyca
ATOMOB XMUMHYECKHUX
AJIEMEHTOB,
METaJUIMYECKUX U
HEMETaUIMYECKUX
CBOMCTB M0 Tpynmnam 1
nepuoiaM. 3Ha4CHHE
[lepnonnueckoro 3akoHa
u [lepuonnueckon
CHUCTEMbI XUMHYECKHUX
AJIEMEHTOB JIJIsl PA3BUTHS
Hayku U npaktuku. J[.1.
Menenees - y4€HbIN U
TpakJIaHUH.
Xumuueckuii
IKCnepumenm:
Jlemoncmpayuu:
B3anmoneiictere
TUAPOKCH/IA LIUHKA C
pacTBOpaMH KUCJIOT U
LIETOYECH.
MoaenupoBanue
CTPOEHHUS MOJIEKYJI PU

(M3MeHeHHe pagnycoB
aTOMOB,
ANEKTPOOTPHULIATETLHOCTU
, BUIGHTHOCTH) ¥ MIX
COEIMHEHMI B Ipejienax
MaJIbIX [IEPUOJIOB U
[JIABHBIX MOATPYIIIL C
y4€TOM CTPOCHUS UX
aTOMOB; Y4acTBOBaTh B
COBMECTHOH paboTe B
rape Wiu rpyIre.
BricTpanBats
pa3BEPHYTHIE
MMCbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOH Ha
nH(pOpMaLHIO U3
y4eOHUKA U IPYTUX
HCTOYHUKOB, B TOM YHCJIE
HuTepnera




MOMOIIIA PUCYHKOB,
MOJICIICH, FIICKTPOHHBIX U
CTPYKTYPHBIX (hOpMYII.
Taonuua
«ITepuognyeckas
CHCTEMa XUMHYCCKUX
anemenToB JI.1.
MenneaeeBay.
Jlabopamopnvie onvimol
O3HaKOMJICHHE C
o0OpasiamMu METaioB U
HEMETAJIJIOB

3.2

XUMHYecKas CBSI3b.
OKHCIIMTENIHLHO-
BOCCTaHOBHUTEIbHEI
€ peaxIuu

XHUMHYIECKas CBSI3b.
KoBanentHas (monspHas
Y HEMOoJIsIpHasi) CBA3b.
DIIEKTPOOTPULIATENEHOCT
b XUMHUYECKUX
asieMeHToB. MoHHas
cBsa3b. CTeneHb
OKHUCJICHHS.
OKHUCIUTENBHO-
BOCCTaHOBHUTEJIbHEIC
peakuuu. [Ipoueccsl
OKHCJICHUS U
BOCCTaHOBJICHHS.
OKHUCIINTEIIN U
BOCCTAHOBUTEJIH.
XUMHYeCKUi
AKCIIEPUMEHT: U3yUCHHE
00pas3IoB BEIIECTB
METAaJJIOB ¥ HEMETAIIOB,
B3aNMOJICHCTBHE
TUJIPOKCHIA IIUHKA C

PackpsiBath cMbICT
M3Y4aeMbIX MMOHSATHA.
Onpenensars BU
XUMHUYECKOH CBSI3U B
COETUHEHUH.
MonennpoBaTh CTPOCHHE
MOJIEKYJT ITPU OMOILU
PUCYHKOB, MOJEIIEH,
3JIEKTPOHHBIX U
CTPYKTYPHBIX (HOPMYIL.
Hcnonb3oBars
XUMHYECKYIO CUMBOJIUKY
JUTSL COCTaBIIeHUS (PopMyIT
BELIECTB, AIIEKTPOHHOTO
OaylaHca peakiuii.
Onpenensarb CTENEHb
OKHCJIEHHS aTOMOB
XUMHYECKHX 3JIEMEHTOB
o opmynam u
COCTaBIISATH (POPMYJIIBI
OMHAPHBIX COCTMHECHUM

bu6mmoteka IIOK
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pacTBOpaMH KUCJIOT U
1IEJI0YEeH, MPOBEICHUE
OIIBITOB,
WJUTIOCTPUPYIOIIHNX
MIpUMEPBI OKUCIUTEIBHO-
BOCCTaHOBHUTEIbHBIX
peaxuuii (ropeHue,
peaKkIru pas3ioKeHHUs,
COCTMHECHMUS).
Xumuueckuii
IKCnepumenm:
Jlemoncmpayuu.

OmLITHI,
WJUTIOCTPUPYIOLIUE
MIpUMEPBI OKUCIUTEIBHO-
BOCCTaHOBHUTEIbHBIX
peaxuuii (ropeHue,
peaKLMK pa3sIoKeHHs,
COCTMHEHUS)

10 CTENIEHU OKUCIICHUS
aTOMOB XMMHYECKUX
3JI€MEHTOB.

Onpenensitb OKUCIUTENTh
Y BOCCTAaHOBUTEb.
PaccraBiars
KO2(pPUIIMEHTHI B CXeMax
MPOCTHIX OKUCITUTEIIBHO-
BOCCTAaHOBUTEIbHBIX
peakuuii MeTo0M
3JIEKTPOHHOTO OajaHca.
HabGmronate xumudeckue
OTIBITHI TIO IJIaHY,
aHAJIM3UPOBATH U JENIaTh
BBIBO/IBI.

UcnonsizoBate UKT gug
CO3JIaHUS MOJCIICH,
MOATOTOBKH
MpEe3EHTalN, JOKIaJI0B
0 TEME.

BeicTpauBats
pa3BEPHYTHIE
MUCbMEHHBIE U YCTHBIE
OTBETHI C ONIOPO Ha
nH(pOpMaIHIO U3
yuyeOHUKa U IPYTUX
HWCTOYHHUKOB, B TOM YHCIIE
HurepHera

Uroro no pazgeny

15

but6mmorekxa [IOK
https://m.edsoo.ru/7f41837
c



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

[ToBTOpEHME

OBIIEE KOJIMYECTBO
YACOB I10
[NPOT'PAMME

68
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9 KUIIACC

KoaudecTBOo yacoB DJIeKTPOHHbIE
HanmMmenoBanue OCHOBHBIE BUJIBI
Ne Kontpo Ilpakrtn (unposbIe)
pa3esioB U TeM Conepxanne 00y4eHUS JIeATEeIILHOCTH
n/m Bcero JbHBIE = 4YecKHe oOpa3oBaTe/ibHbIE
MPOrpamMmbl o0ydJaronmxcs
padoTsl  padoTHI pecypcnl
TEMA 1. BemiecTBO M XMMHYECKHE PeaKIMHU
[Tepuoauueckuii 3aK0OH. XapakTepru3oBaTh
[lepuoauueckas cuctemMa = XHMHYECKUE DJIEMEHTHI
XUMHYECKHX DJIEMEHTOB MEePBBIX TPEX NEPUOOB,
JI.1. MeHnaeneeBa. KaJIMs U KaJILIUS 10 UX
CTpoeHue aToMOB. MMOJ0KEHUIO B
3aKOHOMEPHOCTH B [Tepuoanueckoii cucreme
U3MEHEHUHU CBOVICTB J1. 1. MeHaeneeBa.
XUMHYECKHX DJIEMEHTOB KiaccudummpoBats u
MEPBBIX TPEX MEPUOOB, Ha3bLIBaTh
KaJIusl, KaJIBIMSA B UX HEOPraHUYEeCKHe
[ToBTOpEHME U COCIMHEHUH B BEII[ECTBA U3yUYEHHBIX
yriryOieHre 3HaHu| COOTBETCTBUU C KJIaCCOB. bubmuoreka [JOK

11

OCHOBHBIX Pa3/ieoB
Kypca 8 kiiacca

TIOJIOKEHHUEM DJIEMEHTOB
B [Iepnoanueckoit
CHCTEME U CTPOCHUEM HX
aTOMOB.

Crtpoenue BelecTna:

BUJIBI XUMHYECKOU CBS3M.

Tunbl KPUCTATITMYECKUAX
pEUIETOK, 3aBUCUMOCTD
CBOICTB BEIIECTBA OT
THUINA KPUCTAINYECKOMN
PELIETKYU U BUAA
XHUMHUYECKOH CBSI3H.

OnuceiBaTh 001IHE
XUMHYECKHE CBOMCTBA
BEIIIECTB PA3IMYHBIX
KJIaCCOB, TTOATBEPK/IAThH
CBOMCTBA NIpUMEpaMu
MOJIEKYJISIPHBIX
YPaBHCHUI XHMHUYECKUX
peaKkuuid.

Onpenensars BUA
XAMHYECKOH CBS3U U THII
KPUCTAILTUIECKON
PEIIETKY BEILEeCTBA.

https://m.edsoo.ru/7f41a636
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Knaccudukanms u
HOMEHKJIaTypa
HEOPTraHUYECKHUX
BELIECTB. XUMHUECKHE
CBOMCTBa BEIIECTB,
OTHOCSIIUXCS K
Pa3IMYHBIM KJIaccam
HEOPraHUYECKHUX
COEIUHCHUH,
reHeTUYEeCKas CBI3b
HEOPTraHUYECKUX
BCIICCTB.
Xumuueckutl
9KCnepuUMeHm:
Jlemoncmpayuu:
03HAKOMIJICHHE C
MOJICIISIMHA
KPUCTAJUTHYECKUX
peLEToK
HEOPTraHUYECKHUX
BEIISCTB - METAJIOB U
HeMeTaioB (rpadura u
ajmasa), CIIOKHBIX
BEILECTB (XJ0puaa
HaTpHs)

[Iporuo3upoBath
CBONCTBA BEILIECTB B
3aBUCUMOCTH OT UX
CTPOCHHS.

BricTpanBath
pa3BEPHYTHIE
MMCbMEHHBIE U YCTHBIE
OTBETHI C ONIOPOH Ha
uHpopmaruio u3
yueOHUKa U CIPABOYHBIX
MaTepuaIoB, FPaMOTHO
HCII0JIb30BATh
W3Y4YEHHBIN NOHATHUIHBIN
anmnapar Kypca XUMUU

1.2

OcHOBHBIC
3aKOHOMEPHOCTH
XUMHUYCCKUX
peakuun

Knaccudukamms
XAMHYECKHUX PEaKIUi 10
Pa3IUYHBIM MPU3HAKAM
(TI0 YuCITy U COCTaBy

YYaCTBYIOIIUX B PEAKIIUU
BEILIECTB, IO TEMJIOBOMY

PackpsIBaTh cMbICH
U3y4YaeMbIX IIOHATHN U
MIPUMEHSATDH 3TU NOHATHUSA
IIPU ONMCAHUU CBOWCTB
BEIL[ECTB U UX
[IPEBPALLICHU.

bu6nunorexa LIOK
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s dexTy, 1o U3BMEHEHHIO
CTEIIEHCH OKHCIICHHUS
XMMHYECKHX 3JIEMCHTOB,
10 00OpPaTUMOCTH, 110
YYaCTHIO KaTajiu3aTopa).
9K30- "
SHJIOTEPMUYECKUE
peakiuu,
TEPMOXUMHUYECKHUE
ypaBHeHus. [lonsitue o
CKOPOCTH XUMHUYECKOU
peakiuu. [lonstue 06
00paTUMBIX U
HEOOpPaTUMBIX
XUMHUYECKUX PEaKIUsIX.
ITousTHE O TOMOT€HHBIX
Y TETEPOTCHHBIX
peakuusx. [Tonstue o
karanuze. [lonsatue o
XHMHUYECKOM
paBHOBecHH. DaKkTOpHI,
BIIUSAIOIINE HA CKOPOCTh
XUMHUYECKON peaKkuu u
MMOJIOKCHUE XUMHUYECKOTO
paBHOBECHS.
OKHCIUTEIIBHO-
BOCCTaHOBHUTEIIbHEIC
peaKkLyu, JIEKTPOHHBIN
OalaHC OKHUCIIUTEIIBHO-
BOCCTaHOBUTEIHLHOU
peakuun. CocTaBieHre

Knaccugunuposats
XUMHUYECKUE PEAKIINU 110
pa3IMYHBIM NIPU3HAKAM.
YcraHaBiuBaTh
3aBHCHUMOCTb CKOPOCTH
XUMHYECKON PEAKIIUU OT
pas3InYHbIX (PAaKTOPOB.
ITporno3upoBaTh
BO3MO>KHOCTH
IIPOTEKAaHUs XMMUUYECKUX
IIPEBPALLCHNI B
Pa3IMYHBIX yCIOBUSIX.
OnpenensiTb OKUCIUTEND
Y BOCCTAaHOBUTEIIb B
OBP. CocraBnsth
AIIEKTPOHHBIN OaTaHC
peaxkuuu.

[TpounsBoauTh
BBIYHCJICHUSI 110
XUMHUYECKUM
YPaBHEHHUSM.
VYuacTBOBaTh B
COBMECTHOH paboTe B
nape WM rpymnime.
BeicTpauBath
pa3BEPHYTHIE
MUCbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOI Ha
nH(pOpMaLHIO U3
yueOHHUKa U CIPAaBOYHBIX
MaTepuaioB, FPaMOTHO




ypaBHEHUU
OKHUCJIUTEIbHO-
BOCCTaHOBHUTEIbHBIX
peakuuii ¢
HCII0JIb30BaHUEM METO/Ia
AJIEKTPOHHOTO OanaHca.
Xumuueckuti
IKCHNEepUMEHM.!
Jlemoncmpayuu.
Hccnenosanne
3aBUCUMOCTH CKOPOCTH
XAMHYECKON PEAKIUU OT
BO3JICUCTBUS PA3ITUYHBIX
(bakTopoB.

OnLBITHI,
WJUTFOCTPHUPYIOIITNE
MIpUMEPBI OKUCITUTEIHHO-
BOCCTAaHOBHUTEIbHBIX
peaxuuii (ropeHue,
peaKIMK pas3yIoKEeHUS,
COCTMHECHHUS).
Buiuucnenus:
KOJINYECTBA BEIIIECTBA,
00bEéMa 1 MacChl
pEeareHToB WiIn
MPOJIYKTOB IO
YpaBHEHUSAM XUMHUUYECKHUX
peakuun

UCII0JIb30BAaTh
W3Y4YEHHBIN OHATUMHBIN
anmnapar Kypca XUMHHU

1.3

DIEeKTPOTUTHIECKAs
JUCCOLIHAITHS.
XuMH4YecKue

Teopus
AIEKTPOIUTUYECKOMN
JIMCCOLMALINN.

PackpsIBaTh cMbICH
U3y4aeMbIX IIOHATHH, a
TaKXe CMBICII TEOPUHU

bu6nunorexa LIOK
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peaxkuu B
pacTBopax

DJIEKTPOJIUTHI U
HEAJIEKTPOJIUTHI.
KarnoHnsl, aHMOHBL.
Mexanusm ucconuanuu
BEILECTB C Pa3JIuYHbIMU
BHUJIaMHU XUMUYECKON
cBs3u. CreneHb
aucconuanuu. CUibHbIE
U cl1a0ble DIIEKTPOIIUTHI.
Peakuu HMOHHOTO
oOMeHa. YcnoBus
[IpOTEKaHUs peakuuii
HOHHOT'0 0OM€EHA, ITOIHEIE
A COKpAalIEHHBIE HMOHHBIE
ypaBHEHUS peakuui.
CpoiicTBa KHCJIOT,
OCHOBAaHMH U COJIEM B
CBETE MpeJCTaBICHUN 00
AIEKTPOIUTUYECKOMN
JIUCCOIUAITUH.
KauecTtBenHble peaknuu
Ha wuoHbl. [loHsATHE O
TUAPOJIU3E COJIEH.
Xumuueckuul
9KCNepuMeHm:
Jlemoncmpayuu:
Uccnenosanue
AIEKTPONPOBOAHOCTH
pPacTBOPOB BEILIECTB,
npoliecca JUCcCouanuu
KHCJIOT, IIeJI04el U

AIIEKTPOJINTUYECKON
JIUCCOLALUY.
OOBACHATH NPUUUHBI
AJIEKTPONPOBOAHOCTH
BOJHBIX PaCTBOPOB
BEILECTB, Pa3IndaTh
cy1abble U CHIIbHBIE
AIIEKTPOJIUTHI.
CocTaBiTh ypaBHEHUS
JUCCOLMALNN KUCIIOT,
IIEI0YCH B COJICH,
IIOJIHBIC U COKPAILEHHBIC
MOHHbIE YpaBHEHUS
XUMHUYECKUX PEAKIINi
HOHHOT0 0OMeHa,
KpaTKH€ NOHHbIE
YpaBHEHHUS MTPOCTHIX
peakuui TuapoIn3a
coJiel. XapakTepu3oBaTh
oO0111e XUMUYeCKHe
CBOMCTBA BEILIECTB
pa3IM4YHBIX KJIACCOB HA
OCHOBE TEOpUU
JIIEKTPOJIUTUYECKON
JUCCOLUALUY;
MIOTBEP>K/1aTh CBOMCTBA
puMepamMu
MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUI
XUMHAYECKHUX PEAKIIUM.
Pemratp




coJiei (BO3MOKHO
UCIIOJIb30BaHUE
BHJICOMATEPHAIIOB).
OT1BITHI,
WUTIOCTPUPYIOIIHE
MPU3HAKU TPOTEKAHUS
peaxIuii HOHHOTO
obmena (oOpa3oBaHuE
ocaJika, BbIIeJICHHE ra3a,
o0pazoBaHHUE BOJIBI).
Pacno3naBanne
HEOPTaHMYECKUX
BEII[ECTB C MTOMOIIIBIO
Ka4eCTBEHHBIX PEaKLUi
Ha VOHBI.
Jlabopamopuwiii onvim:
N3yuenne npu3HakoB
MPOTEKAHUS PEAKIIUU
MOHHOTO OOMeHa B
pacTBOpax IMEKTPOJIUTOB
(c oOpazoBaHueM ocajika,
BBIJIETICHUEM Ta3a,
00pa3oBaHUEM BO/IBI).
Ilpakxmuueckas paboma:
Ne 1. Pemenne
AKCIIEPUMEHTATbHBIX
3aJa4 Mo TeMe.
Buviuucnenus:

10 YPaBHCHUSM
XAMHYECKUX pEeaKIUn

HKCIIEPUMEHTAJIbHbIE
3aJjauyl 10 TeMe.
[InanupoBats u
OCYILECTBIIATh HA
IPAKTUKE XUMUYECKHE
HKCIIEPUMEHTHI,
IPOBOJUTH HAOJIOICHN,
JieN1aTh BBIBOJIBI IO
pesyiabTatamMm
HKCIEPUMEHTA IPU
IIPOBEJICHUU
71a00PATOPHBIX OIBITOB U
MPaKTUYECKUX PadoT.
CnenoBath npaBuiiaM
0e30macHoil paboThI B
naboparopuu npu
MCIOJIb30BaHUU
XAMHUYECKOW MOCYAbI U
000pyI0BaHUA.
[TpoBOIUTH BHIYHCIICHUS
M0 XUMAYECKHM
YPaBHEHHSIM.
YyacTBOBaTh B
COBMECTHOH paboTe B
nape Wi rpymre.
BeicTpanBath
pa3sBEPHYTHIE
MUCbMEHHBIE U YCTHBIE
OTBETHI C ONIOPOH Ha
uHpOpMALIHIO U3
yueOHHUKA U IPYTUX




Uroro no pazaeny

17

HUCTOYHUKOB
uH(pOpMalKH, B TOM
yucne Murepuera

Pazpen 2. HemeTayibl M U

OOmas
XapaKTepPUCTUKA
2.1 | xuMH4ecKux
sneMmeHTOB VIIA-
rpynsl. ['agoreHst

X COCINHCHUA

OO0mast XxapaKTepUCTHKA
rajgoreHoB. OcoOeHHOCTH
CTPOECHHS aTOMOB,
XapaKkTepHbIE CTEIICHH
okucnenusa. CTpoeHue u
buznueckue cBoiicTa
MPOCTHIX BEIIECTB -
rajoreHoB. XUMHYECKHe
CBOIICTBa Ha mpUMepe
xJiopa (B3auMoJieiicTere
C MeTaJlJIaMH,
HEeMeTaJlJIaMH,
[IeTT0YaMHu).
Xmoposogopoa. CosnsHast
KHCIIOTa, XUMUYECKHE
CBOMCTBA, MTOJIy4EHHUE,
npuMeHeHue. Jleicteue
XJIOpa U XJIOPOBOJIOPOAA
Ha OpPTraHu3M YeJIOBeKa.
Baxneiimne x1o0puasl 1
UX HaXxOXJCHHE B
IpUpOJIE.

Xumuueckuii
IKCnepumenm:
Jlemoncmpayuu:

OOBsICHATH 001IHE
3aKOHOMEPHOCTH B
M3MEHEHUHU CBOICTB
HEMETAIIJIOB U UX
COEIMHEHUN B Mpejenax
MaJbIX IEPUOJOB U
TJIaBHBIX MOATPYIIT
[Tepuoauueckoit
CHUCTEMbI XHUMHUYECKUX
JJIEMEHTOB C YYETOM
CTPOEHHS UX aTOMOB.
XapakTepu3oBarb
buznyeckue u
XHMHYECKHE CBOMCTBA
MIPOCTHIX BEIICCTB
raJIOTeHOB (Ha MpUMepe
XJI0pa) M CIIOKHBIX
BEIIECTB
(xmopoBoaopoa,
XJIOpHJia HAaTpus),
CrocoObl UX MOJIYYEHHUS,
MIPUMCHEHHE U 3HAYCHUE
B IIPUPOJIC U KU3HH
yenoBeka. OnpenensaTh
XJIOPU-HOHBI B

bubmmoteka IIOK
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OnBITHI, OTpaXkaromye
buznvecKue u
XUMHUYECKHE CBONCTBA
rajloreHOB U UX
coeIMHEHUH (BO3MOXKHO
HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB).
O3HakoMJIEHUE C
oOpasiamu XJI0pUI0B
(rajoreHu10B).
Jlabopamopmuwiii onvim:
N3ydenue cBoricTB
COJITHOM KUCJOTBI.
IIpoBencHue
Ka4ueCTBEHHBIX PEaKLUi
Ha XJIOPHUI-UOHBI.
Ilpakmuueckas paboma
No 2: Tlonyuenue
COJISTHOM KHCIIOTHI,
U3y4YeHUe €€ CBOMCTB.
Buiuucnenus:

M0 YPaBHEHUSIM
XUMHUYECKUX PeaKIInid,
€CJIM OJIUH U3 PEarcHTOB
JIaH B U30BITKE

pactBope. [Inanuposats
U OCYILECTBIIATH HA
IIPAKTUKE XUMHUYECKUE
JKCIIEPUMEHTHI,
IIPOBOJIUTH HAOJIOCHNU,
JIeJIaTh BBIBOJIBI 110
pe3yibraTam
DKCIIEPUMEHTA IIPU
IIPOBEJICHUU
71a00paTOPHBIX OIBITOB U
MPaKTUYECKUX PadoT.
CnenoBath npaBuiiaM
Oe30macHoil paboThI B
naboparopuu npu
HCII0JIb30BaHUU
XAMHUYECKOW MOCYAbI U
000pyI0BaHUA.
BeicTpauBath
pa3BEPHYTHIE
MUCbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOH Ha
uHpOpMaLHIO U3
y4yeOHHKA U CTIPaBOYHBIX
MaTepuaioB, FPaMOTHO
UCII0JIb30BaTh
U3Y4YEHHBIN OHATUMHBIN
anmnapar Kypca XUMUU

2.2

Oomuras
XapaKTEePUCTHKA
XUMHYECKUX
ssieMeHToB VIA-

OO61as xapakTepucTUKa

251eMeHTOB VIA-rpynmsl.

OcoOeHHOCTH CTPOEHUS

OO0OBsACHATE 00I1I1E
3aKOHOMEPHOCTH B
N3MEHEHNH CBOMCTB
anemMeHTOB VIA-rpymnmsl

bu6nunorexa LIOK
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rpynnsl. Cepa u eé
COEIMHEHUS

aTOMOB, XapaKTEPHbIE
CTETICHU OKUCIICHUSI.
Crpoenue u pusnueckue
CBOIICTBA MPOCTHIX
BEIIECTB - KUCIIOpOia U
cepbl. AJUIOTPOIIHBIE
MoauUKAITII
KHCIIOPOJIa U CEpPHI.
XUMHYECKUE CBOWCTBA
cepsl. CepoBoaopo,
cTpoeHue, pusndeckue u
XUMHUYECKHE CBOICTBA.
Oxkcupsl cepbl Kak
IpeCTaBUTENN
KHCJIOTHBIX OKCHJIOB.
CepHas Kucnora,
¢buznueckue u
XHMHYECKHE CBOMCTBA
(oOrmme kak
IIpeJICTaBUTEINS Kilacca
KHCJIOT U
crienuduieckue).
XUMUYECKUE PEAKIUH,
JeKalue B OCHOBE
MIPOMBITIIIEHHOTO
crocoba Moy4eHus
CEpPHOM KHUCJIOTBHI.
ITpumenenne. Conn
CEpPHOM KUCIOTBHI,
KaueCTBEHHAs peaKIus
Ha cynb(paT-uoH.

U UX COEOUHEHUHN C
y4€TOM CTPOCHHUS UX
aTOMOB.
XapakTepu3oBarhb
buznveckue u
XUMHUYECKHE CBOICTBA
MIPOCTOTO BEILIECTBA CEPBI
U €€ coeqUHEHNN
(cepoBoaOpOIa, OKCHUIOB
CEpBbI, CEPHOI KHUCIIOTHI,
Cynb(haToB), CIOCOOBI UX
MOJTy4YEHUsI, TIPUMEHEHNE
Y 3Ha4E€HHE B IIPUPOJIE U
JKU3HU YEJIOBEKa.
Onpenensarb HaTUYNE
cynb(aT-uHOHOB B
pacTBope.

OOBACHATD CYITHOCTD
HKOJIOTMYECKUX MPOoOeMm,
CBSI3aHHBIX C
nepepaboTKOn
COCIMHEHUH CEPBI.
IInanupoBats 1
OCYIIECTBIIATh Ha
MPAKTUKE XUMUYECKUE
HKCIEPUMEHTHI,
MIPOBOJIUTH HAOIIOICHN,
JIeNaTh BBIBOJIBI 110
pesyiabTatam
IKCIIEPUMEHTA.
CnenoBaTh paBHiiaM




Haxoxnenue cepol u eé
COEIMHEHUH B IPUPOJIE.
XuMuueckoe
3arpsi3HEHHE
OKpYXKaromien cpebl
COCTMHEHUSIMU CEPBI
(KUCIIOTHBIC TOXKIH,
3arpsi3HEHUE BO3/1yXa U
BOJI0OEMOB), CITOCOOBI €T0
PEIOTBPALICHUS.
Xumuueckuii
IKcnepumenm:
Jlemoncmpayuu:
O3HaKOMJICHHE C
oOpasiamu cepsl 1 eé
COETMHEHUSIMU
(BO3MOKHO
WCIIOJIb30BaHNE
BUJICOMATEPHAIIOB).
Habmronenue nporecca
oOyrnuBaHus caxapa mnoj
JIECTBUEM
KOHIICHTPHUPOBaHHOU
CEpPHOM KUCJIOTBHI.
Jlabopamopnuie onvimuol:
N3ydeHne XuMH4eCcKux
CBOMCTB pa30aBIeHHON
CEpPHOM KHUCIIOTHI.
IIpoBencHue
KaueCTBEHHOW peaKIu
Ha cylb(aT-uoH U

0e30macHoOi paboTHI B
naboparopuu mpu
MCIOJIb30BaHUU
XUMHUYECKOH MOCYIbI U
000pyI0BaHUA.
[IpousBoauTh
BBIYHCIICHUS 110
XUMHYECKUM
YpaBHEHHUSM.
Hcnons3oBate mpu
BBITIOJTHCHUH YICOHBIX
3aJlaHUM TEKCThI
yueOHUKa, CIIPaBOYHbIE
MaTepHuabl
(ITepuonuyeckyro
CUCTEMY XUMHUYECKUX
anemenTtoB JI. U.
MenneneeBa, Tabnuiy
PacTBOPUMOCTH KHUCJIOT,
OCHOBAHMU U COJIEHN B
BOJIE,
ANEKTPOXUMUYECKUHN PSIIT
HANPSDKEHUN METAIJIOB).
Hcnons3oBate mpu
BBITIOJTHEHUH YI€OHBIX
3aJlaHUl U B IPOLIECCe
HCCIIEI0OBATENIbCKOM
JeSITEIbBHOCTH Hay4HO-
MOMYJISIPHYIO JINTEPATYPY
XUMHYECKOTO
COJIepKaHus,




2.3

Ob6mas
XapaKTepUCTHKA
XUMHYECKHUX
a1eMeHTOB VA-
rpymnmsl. A30T,
dochop u ux
COEIMHEHUS

HaOJII0/IeHUE MPU3HaKa
€€ NpOTEKAHUS

CIIPaBOYHbBIC MaTEepHUAIIbI,
pecypcbl MHTepHeTa

OO0mast XxapaKTepUCTHKA
AJIEMEHTOB V A-TpyIIIbI.
Oco0OeHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE
CTETICHU OKUCIICHUSI.
A30T, pacrpocTpaHeHHE
B IIpUpoAe, GU3NIeCcKre

1 XMMHYECKHE CBOMCTBA.

Kpyrosopor a3ora B
npupojae. AMMHAK, ero
¢duznueckue u
XUMHYECKHUE CBOICTBA,
MOJIy4eHUE U
npumeHenue. Conu
aMMOHHUS, UX
duznueckue u
XUMHYECKHE CBOMCTBA,
MIPUMEHEHUE.
KauectBennas peakuus
Ha MOHBbl AMMOHHUS.
A3oTHas KACIO0TAa, €€
nonyueHue, puandeckue
Y XMMHYECKHE CBOMCTBA
(oOrmue Kak
MIPEACTaBUTEINS Kilacca
KHCIIOT U
crienuduaeckue).
Hcnonb3oBanne
HUTPATOB U COJIEN
aMMOHHUS B KQUeCTBE
MUHEpaTbHBIX

OOBsCHATH 001ITHE
3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB
3JIEMEHTOB V A-TpyIibl U
UX COEMHEHUH C yUETOM
CTPOEHHS UX aTOMOB.
XapakTepru3oBaTh
buznIecKue u
XMMHYECKHE CBOMCTBA
MPOCTHIX BEIIECTB a30Ta
u pocdopa u ux
COoelMHEHUH (aMMHUaKa,
coJIeii aMMOHUS, a30THOM
KHUCIIOTBI, HUTPATOB,
okcuna dochopa (V) u
bocopHOIi KHCTOTHI,
docdaroB), crrocodbl UX
MOJTy4eHUsl, IPUMEHEHUE
Y 3HAYCHHE B MIPUPOJIC U
JKU3HU YETIOBEKa.
Onpenensatb HOHBI
aMMoHMs U pocdart-
HOHBI B pacTBOPE.
OOBSACHATD CYITHOCTD
HKOJIOTMUYECKUX MPpoOiIeMm,
CBSI3aHHBIX C
HaXO0XJICHAEM
COEMHEHUH a30Ta U
dbocdopa B okpyxaromen
cpene.

[ImanupoBats u

bubmuoreka [{OK
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yno0peHuit. XuMu4yeckoe
3arpsi3HEHHE
OKpYXKaromien cpebl
COCIMHEHUSIMU a30Ta
(KUCIIOTHBIE TOXKIHU,
3arpsi3HEHUE BO3/IyXa,
MOYBHI U BOJJOEMOB).
docdop, amnoTponHbIe
moaudukanmu Gocdopa,
¢buznueckue u
XUMHYECKHE CBOMCTBA.
Oxkcun dochopa (V) u
docdopHas Kuciora,
¢duznueckue u
XUMHYECKHE CBOMCTBA,
MOJTyYeHUE.
Ucnonp3oBanne
¢docdaroB B kauecTBe
MUHEPATBHBIX
ynoOpeHuit.
Xumuueckuii
IKChepumenm:
Jlemoncmpayuu:
O3HakOMJIEHHE C
buznuecKkuMu
CBOICTBaMH a30Ta,
dochopa u ux
coeMHEeHUH (BO3MOXKHO
UCIIOJIb30BaHNE
BHJICOMATEPHAIIOB).
O3HaKOMJICHHE C

OCYIIECTBIISATh

Ha MPAKTHUKE XUMHUECKUE
HKCIIEPUMEHTHI,
MIPOBOJIUTH HAOJIOICHUS,
JIeJ1aTh BBIBOJIBI 110
pe3yibTaTam
HKCIIEPUMEHTA MIPU
MIPOBEICHUHT
71a00PATOPHBIX OIBITOB U
MPAKTUYECKON pabOTHI.
CnenoBath npaBuiiaM
0e30macHOi paboTHI B
naboparopuu npu
UCIOJIb30BaHUU
XUMHYECKOHN MOCYIbI U
00opyoBaHusl.
IIpousBoauTh
BBIUHCIICHHSI 110
XUMHYECKUM
YpaBHEHUSM.
Hcnons3oBate mpu
BBITTOJIHEHUH YUEOHBIX
3a/1aHAM TEKCTBI
yueOHUKa, CIIPaBOYHbIE
MaTepHabl
(mepuoInYecKyo
CHUCTEMY XMMHYECKHIX
anemenTtoB Jl. U.
MenneneeBa, Tabiuiy
pPacTBOPUMOCTH KHUCIIOT,
OCHOBAaHUH U COJIEH B




oOpa3lamu a30THBIX U
dbochopHBIX yIOOpEHUIA.
[Tonyuyenue, cobupanue,
pacro3HaBaHHe U
M3y4EeHHUE CBOMCTB
aMMuaKa.
BszaumoneiictBue
KOHIEHTPHUPOBAHHOMN
A30THOW KHUCTIOTHI C
MebI0 (BO3MOXKHO
UCIIOJIb30BaHUE
BHJIEOMATEPHAIIOB).
Jlabopamopnvie onvimul:
IIpoBencHue
Ka4ueCTBEHHBIX PEaKLUi
Ha MOH aMMOHHUS U
docdar-noH, 1 U3ydyeHue
MIPU3HAKOB UX
MPOTEKAHUS.
Ipaxmuueckasa paboma
Ne 3: [Tonyuenue
aMMHaKa, U3y4eHHE €ro
CBOMCTB.

Buviuucnenus:

M0 YpaBHEHUSIM
XUMHYECKHUX PEaKIun

BOJIC,
AIEKTPOXUMUYECKUHN PSIJT
HANPSDKEHUN METaJlIOB)

2.4

Ob6mas
XapaKkTEepUCTHKA
XUMHYECKUX
anemeHToB [VA-
TPYIIBL. YTIEpOa 1

OO61as xapakTepucTUKa
aneMeHTOB 'Y A-rpynmsl.
Oco0eHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE
CTETIeHH OKUCIICHHUS.

OO0BIACHATH 00IIIHE
3aKOHOMEPHOCTH B
N3MEHEHNH CBOMCTB
251eMeHTOB 1Y A-Tpynbl
¥ UX COCTUHEHUH C

bu6nunorexa LIOK
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KpPEMHUN U UX
COEIMHEHUS

Yrnepon, aJuioTponHbIe
Moaudukanmm,
pacrnpocTpaHeHHe B
npupoze, Gpuzndeckue u
XUMHUYECKHE CBONCTBA.
Ancop6ums. Kpyrosopor
yriaepoja B MPUPOJIE.
Oxkcuppl yraepoaa, ux
¢duznueckue u
XUMHYECKHE CBOICTBA,
JICCTBUE HA KUBBIE
OpraHU3MBI, IOJy4YECHUE U
MIPUMCHCHHE.
DKOJIOTUYECKHE
po0JIeMBbI, CBSI3aHHbBIE C
okcuoM yriepona (IV),
TUI0TE3a INI00aIBbHOTO
MOTETJICHHS KIIMMAaTa,
MApHUKOBBIN 3P EKT.
VYronbHasg KUCI0Ta U €€
CoJU, UX (U3NYECKUE U
XUMHYECKHE CBOICTBA,
MOJTydeHUE U
MPUMEHEHUE.
KauectBennas peakuus
Ha KapOOHAT -HOHBI.
Hcnons3zoBanue
KapOOHATOB B OBITY,
MEIIIHE,
MPOMBINIJICHHOCTH U
CEIBCKOM XO351CTBE.
[TepBoHavanbHbIE
MOHSTUS 00

y4€TOM CTPOEHUS UX
aTOMOB.
XapakTepu3oBaTh
dusnveckue u
XMUMUYECKHE CBOMCTBA
IIPOCTBIX BEILIECTB
yriepoja U KpeMHuUs 1
WX COCIMHEHU (OKCUIOB
YIJIEpOJa, YTOJIbHOU
KHCJIOTBI, KapOOHATOB,
OKCHUJa KPEMHUS,
KPEMHUEBOM KUCIIOTHI,
CUJIMKATOB), CIIOCOOBI HX
HOJIy4YeHHUs], IPUMEHEHUE
Y 3Ha4E€HHE B IIPUPOJIE U
JKU3HH YellOBeKa.
OOBACHATH NPUUNHHO-
CJIEJICTBEHHYIO CBS3b:
CTpPOCHHUE BelecTna
CBOICTBa " IPUMEHEHHE -
Ha IpuMepax
COCIMHEHUH YIJIepoaa U
KpEMHHUSL.

Onpenensats kapOooHAT- U
CUJIMKAT-UOHBI

B PacTBOPE.

OOBACHATD CYLTHOCTD
HKOJIOTUYECKUX MPOOIIeM,
CBSI3aHHBIX C
HaXO0XJICHUEM
YIJIEKUCIIOro ra3a B
OKpYXKarolllen cpere.
[TonTBepxkaath




OpraHNYeCKUX
BElIeCTBaxX KakK O
COCIMHEHUSIX YTiepoaa
(MetaH, 3TaH, 3TUJIEH,
aleTHIIeH, 3TaHOJI,
TIIMLEPHH, YKCYCHAas
KHCJIOTA).

[TpupoaHbIe HCTOYHUKHT
YII€BOI0POAOB (yrob,
MIPUPOJIHBIN a3, HePTh),
MPOIYKTHI UX
nepepadoTku (OEH3MH),
UX pOJib B OBITY U
MIPOMBIIIJICHHOCTH.
[TonsTHE O
OMOJIOTUYECKH BaXKHBIX
BEIIEeCTBAX: KHUpax,
Oenkax, yriaeBojax - u ux
POJIH B KHM3HH YEJIOBEKA.
MarepuajibHOE €AMHCTBO
OpPTaHWYECKHUX U
HEOPraHUYECKUX
COCIMHEHU.

Kpewmnuii, ero
dusnueckue u
XUMHYECKHUE CBOICTBA,
MOJTyYeHUE U
MIPUMEHEHHE.
CoennHEeHUS KPEMHUS B
npupoze. Obuue
MpeJICTaBICHUS 00

0COOEHHOCTH COCTaBa
OpPraHUYECKUX BEIECTB
IIPUMEpPaMU MPOCTHIX
COCTMHCHUH (METaH,
3TaH, 3TUJIEH, alleTHIIEH,
3TaHOJI, INIULEPHUH,
YKCYCHasl KMCJI0Ta),
B3aUMOCBSI3b
HEOPraHUYeCcKuX
COEJIMHEHUH yriepoja u
OpPraHUYeCKUX BEIIECTB.
OmnuceiBaTh pojb OEIKOB,
JKUPOB H yTIIEBOJIOB B
(yHKIIMOHUPOBAHUU
KUBBIX OPTaHU3MOB,
COCTaB MPUPOTHBIX
HCTOYHHUKOB
YIII€BOJI0POOB, UX POJIb
B OBITY U
MIPOMBIIIJICHHOCTH.
[TpoBOIUTH BHIYHCIECHUS
110 YpaBHEHUSAM
XUMHUYECKUX PeaKIuii.
IInanupoBats 1
OCYILIECTBIIATh HA
NPAaKTUKE XUMUYECKHE
HKCHIEPUMEHTHI,
IIPOBOJIUTH HAOIIOICHNS,
JieNaTh BHIBOJIBI IO
pesyiabTatam
HKCHEPUMEHTA MPU




okcuge kpemuus (IV) u
KPEMHHUEBOU KHUCIIOTE.
CumKaThl, X
HCIIOJIb30BaHUE B OBITY,
MEJIULINHE,
MIPOMBIIICHHOCTH.
Baxwnerimue
CTPOUTEIIbHBIC
MaTepualibl: KEpaMuKa,
CTEKJIO, IIEMEHT, OETOH,
xene300eToH. [IpoGiemsr
6e30macHoOro
HCIIOJIH30BaAHUS
CTPOUTETBHBIX
MaTepHuayioB B
MMOBCETHEBHOM KHU3HU.
Xumuueckuii
IKCHEepUMeHm:
Jlemoncmpayuu:
Mopnenun
KPUCTAJUTHYECKUX
pELETOK amasa,
rpadura, ¢pysiepeHa.
O3HakoMJIEHHUE C
poIeccoM aacopouuu
PacTBOPEHHBIX BEILECTB
AKTUBUPOBAHHBIM YTJIEM
U yCTPONCTBOM
MPOTUBOTa3a.
O3HakoMJIEHHUE C
MPOAYKLMEN CUIIMKATHOU

MIPOBEJICHUU
71a00PaTOPHBIX OMBITOB U
MPAKTUYECKUX PadoT.
CnenoBath paBuiiaMm
0e30macHOi paboTHI B
naboparopuu mpu
UCIOJIb30BaHUU
XUMHUYECKOH MOCY bl U
00opyoBaHusl.
Hcnons3oBate mpu
BBITIOJTHCHUH YICOHBIX
3aJJaHUM TEKCTBHI
yueOHUKa, CIIPaBOYHbIE
MaTepuaibl
(ITepuonuyeckyro
CUCTEMY XUMHUYECKUX
anemenTtoB JI. U.
MenneneeBa, Tabnuily
PacTBOPUMOCTH KHCIIOT,
OCHOBAaHMH U COJIEN B
BOJIE,
ANEKTPOXUMUYECKUHN PSIIT
HaNpPsSDKEHUN METaJUIOB)




MIPOMBIIIIECHHOCTH
(Buneomarepuarnsr:
CHIIMKAaTHas
MIPOMBIIIIICHHOCT ).
Mogenu Monekys
OpPraHMYECKHUX BEIIECTB.
Jlabopamopmuwiii onvim:
[Tonyuenue, cobupanue,
pacro3HaBaHue U
M3y4YEHUE CBOMCTB
YIJIEKHCIIOTO rasa.
IIpoBeneHue
Ka4eCTBEHHBIX PEaKLUi
Ha KapOOHAT W CHJIMKAT-
WMOHBI U U3y4YEHUE
MIPU3HAKOB UX
MPOTEKAHUS.
Ilpakmuuecxue pabomoi:
Ne 4. TTonyuenue
YTJIEKHCIIOTO Trasa,
W3yYEHHE €TI0 CBOMCTB.
Ne 5. Pemienue
AKCIIEPUMEHTAIIbHBIX
3aJ1a4 10 TeMe
«Baxxkneimnire HeMeTabl
1 X COCAUHCHUS
Buiuucnenus:

10 YpaBHEHUSIM
XUMHYECKHUX PEaKIUi

Hroro no pazneny
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Pa3gen 3. MeTaaubl M HX COeAUHEHUA

3.1

OO01ue cBONMCTBA
METAJUIOB

OO0m1as XxapakTepuCTUKa
XUMUYECKHUX DJIIEMEHTOB -
METaJUIOB Ha OCHOBaHUH
HX TIOJIOKCHHS B
Ilepuonnueckoit cucreme
XUMHYECKHUX JIEMCHTOB
J.1. MenneneeBa u
CTPOCHHUSI AaTOMOB.
CrtpoeHue MeTaioB.
Metannuueckas CBSI3b U
MeTaJlTndecKas
KpUCTAJUTMYECKas
pemeéTka.
DIIEKTPOXUMUYECKUN PSITT
HaANPSDKEHUN METaJUIoB.
du3nvecKue u
XUMHUUYECKHE CBOMCTBA
MeTasuioB. O0mue
CHOCOOBI MOTYyYEHUS
MeTaiioB. [loHsTHE O
KOPPO3UH METAIJIOB,
OCHOBHBIE CITOCOOBI
3aIIUTHI UX OT KOPPO3UH.
Cmnassl (cTalib, 9yTyH,
JIOpATIOMUHMN, OpOH3a)
U UX IPAMCHEHUE B OBITY
Y TIPOMBITIUICHHOCTH.
Xumuueckuit
IKCHEPUMEHM:
Jlemoncmpayuu:

OO6mrast xapakTeprucTUKa
XUMHUYECKUX DJIEMEHTOB -
METaJUIOB Ha OCHOBaHUH
HX TIOJIOKCHHS B
Ilepnonnueckoit cucreme
XUMHYECKHX AJIICMEHTOB
J.1. MenneneeBa u
CTPOCHHUSI AaTOMOB.
CrpoeHue MeTaioB.
Metannuueckast CBSI3b U
MeTaJlTnYecKast
KpUCTAJUTMYECKas
pemeéTka.
DIEKTPOXUMUUYECKUN PSIIT
HANPSDKEHUN METaJUIoB.
duznveckue u
XUMHUYECKHE CBOMCTBA
MeTasuioB. O0mHue
CHOCOOBI MOTyYSHUS
MetaiioB. [loHsTHE O
KOPPO3UH METAIJIOB,
OCHOBHBIE CITOCOOBI
3aIIUTHI UX OT KOPPO3HUH.
Crnassl (CTanb, 4yTyH,
TIOpATIOMUHIHN, OpOH3a)
U UX IPAMCHEHUE B OBITY
Y TIPOMBITTUICHHOCTH.
Xumuueckuii
IKCHEPUMEHM:
Jlemoncmpayuu:

bubnuoreka [{OK
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O06pa3ibl METAIOB U
criaBoB. M3yuenue
PE3yJIbTaTOB KOPPO3HUH
METaJIJIOB (BO3MOXKHO
HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB).
Jlabopamopnvie onvimul:
O3HaKOMJICHHE C
o0pa3lamMu MEeTaljIoB U
CIUIaBOB, UX
buznIecKuMu
CBOMCTBaMH.
Buiuucnenus:

[0 YPaBHEHUSIM
XUMHUYECKUX PeaKIIUid,
€CJIM OJIUH U3 PEarcHTOB
COJIEPKUT IPUMECH

OO6pa31bl METaUIoB U
criaBoB. M3yuenue
PE3yJIbTaTOB KOPPO3HUH
METaJIJIOB (BO3MOXKHO
HCIIOJIb30BaHUE
BHJICOMAaTEPHAIIOB).
Jlabopamopnvie onvimul:
O3HaKOMJICHHE C
oOpa3laMu MEeTajIoB U
CIUIaBOB, X
buznuecKuMu
CBOMCTBaMH.
Buiuucnenus:

M0 YPaBHEHUSAM
XUMHUYECKUX PeaKIINid,
€CJIM OJJUH U3 PEarcHTOB
COJIEPKUT IPUMECH

3.2

Baxxneiinme
METaJUIBI U UX
COECTUHEHUS

16

[IlenoyHble METAILITBIL:
MIOJIO’KEHUE B
Ilepnonnueckoi cucreme
XUMHUUYECKHUX DIIEMEHTOB
J.1. Menneneena,
CTPOEHUE UX aTOMOB,
HaXO0XJEHUE B PUPO/IE.
PusnyecKue u
XHMHYECKHUE CBOMCTBA
(Ha mpuMepe HaTpus U
kanus). OKCuabpl U
TUAPOKCHUIBI HATPUS U
kanus. [Ipumenenne
LIEJTOYHBIX METAJIOB U
UX COEINHEHHI.

[IlenoyHble METAILITBIL:
MOJIO’KEHUE B
Ilepnonnueckoit cucreme
XUMHUUYECKHUX DIIEMEHTOB
JI.. Menneneena,
CTPOEHHUE UX aTOMOB,
HAXO0XJEHUE B IPUPOJIE.
Pusnyeckue u
XAMHYECKHE CBOMCTBA
(Ha mpuMepe HaTpus U
kanus). OKCuIbl U
TUAPOKCHJIBI HATPUS U
kanus. [IpumeHnenne
LIETOYHBIX METAJUIOB U
UX COEIMHEHHI.

bubmuoreka [{OK
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[llenoyno3eMenbHEIS
MeTaJJIbl Maruui 1
KaJIBIIMH: TIOJI0KECHUE B
Ilepnonnueckoit cucreme
XMMHYECKHX 3JIEMCHTOB
JI.1. Menneneena,
CTPOEHHUE UX aTOMOB,
HAaXO0XKJICHHE B MPUPO/IE.
du3nuecKue u
XHMHYECKHE CBOMCTBA
Mar"us 1 KaJbIHsl.
Baxxneinine coeTMHEHNS
KaJIbLIHS (OKCH/I,
TUAPOKCH/I, COJIN).
JKEcTKkoCTh BOJBI 1
CrocoObl €€ yCTpaHeHUsI.
AIOMUHHI: TIOJIOKEHUE
B [Iepnoanueckoii
CHCTEME XUMMYCCKUX
snemenToB JI.1.
MenneneeBa, CTpoeHUE
aToMa, HaXOXKJICHUC B
IPUPOJIE.

dusznyeckue u
XUMHYECKHE CBOMCTBA
amroMuHUS. AMQOTEepHbIE
CBOMCTBA OKCHJIA U
TUAPOKCH/IA aTFOMUHHUS.
Kene3o: mmooxxeHne B
Ilepuonnueckoi cucreme
XHUMUYECKHX DJIEMEHTOB
JI.1. MeHneneena,
CTPOCHHE aTOMa,

[llenouno3eMenbHEIC
MeTaJJIbl Maruui 1
KaJIBIIMH: TIOJI0KECHUE B
Ilepnonnueckoit cucreme
XHUMHYECKHX 3JIEMEHTOB
JI.. Menneneena,
CTPOEHHUE UX aTOMOB,
HAaxXO0JICHHE B IIPUPO/IE.
du3nuecKkue u
XHMHYECKHE CBOMCTBA
Mar"us ¥ KaJblusl.
Baxxneinine coeuHEHNS
KaJIbLHs (OKCH]I,
TUAPOKCH/I, COJIH).
JKEcTKOoCTh BOJBI 1
CrocoObl €€ yCTpaHeHUsI.
AIOMUHMI: IOJIOJKEHUE
B [Iepnoanueckoii
CHCTEME XUMMYCCKUX
snemeHToB JI.1.
MenneneeBa, CTpoeHUE
aToMa, HaXxOXJCHHUE B
MIPUPOJIE.

dusznueckue u
XUMHYECKHE CBOMCTBA
amomuHusI. AMpOTEpHbIE
CBOMCTBA OKCHJIA U
TUAPOKCH/IA aTFOMUHHUS.
Keine3o: monoxxeHne B
Ilepnonnueckoii cucreme
XHUMUYECKHX DJIEMEHTOB
JI.1. MeHpeneena,
CTPOCHHE aTOMa,




HaXO0XJICHHE B IPUPO/IE.
Pu3nYECKUe U
XUMHUYECKHE CBONCTBA
xkene3a. OKCUIbL,
THJIPOKCHUJIBI M COJIU
xkenesa (I1) u xxenesa
(IT), ux coctaB, CBOMCTBA
U TIOJTyYCHHUE.
Xumuueckuii
IKChepumenm:
Jlemoncmpayuu:
OcobGeHHoOCTH
B3aMMO/JICHCTBUS OKCHJIA
KaJbIUsl U HATPUS C
BOJI0M (BO3MOXHO
UCIIOJIb30BaHUE
BHJIEOMATEPHAIIOB).
OxkpanmBaHue MIaMeHH
WOHAMH HATPHSI, KT U
KabIus (BO3MOXKHO
HCIIOJIH30BaHNE
BUJICOMATEPHUATIOB)
UccnenoBanue cBONUCTB
)€cTkoM Boabl. [Ipouecc
TOPEHHUsI JKeTie3a B
KHCIopoie (BO3MOKHO
HCIIOJTh30BaHNE
BHJIEOMATEPHUAIIOB).
Jlabopamopnvie onvimul:
IIpoBencHue
KAueCTBEHHBIX PEaKIUN
Ha MOHBI (Mar"us,
KaJIBITUS, ATFOMHAHUS,

HaXO0XJICHHE B IPUPO/IE.
Pu3nyecKue u
XUMHUYECKHE CBOICTBA
xene3a. OKCUJIbL,
THJIPOKCHUJIBI U COJIU
skenesa (I1) u xxenesa
(IIT), ux coctas, CBOMCTBA
Y TIOJTyYCHHUE.
Xumuueckuii
IKCnepumenm:
Jlemoncmpayuu:
Ocobennoctu
B3aMMO/JICHCTBHUS OKCHJIA
KaJbIUsl U HATPUS C
BO/I0M (BO3MOXHO
UCIIOJIb30BaHUE
BHJIEOMATEPHAIIOB).
OxpairBaHue MIaMeHH
WOHAMH HATPHSI, KU U
KaJbIus (BO3MOXKHO
HCIIOJI30BaHNE
BUJICOMATEPHAIIOB)
UccnenoBanue cBOMCTB
)€cTkoM BObI. [Ipouecc
TOpEHUs JKeJe3a B
KHCIopoie (BO3MOKHO
HCIIOJIh30BaHNE
BUJICOMATEPHAIIOB).
Jlabopamopnvie onvimul:
IIpoBenenue
Ka4eCTBEHHBIX PEAKIUN
Ha MOHBI (MarHus,
KaJTBITUS, ATFOMHUHUS,




Hroro no paszaeny
Paznea 4. Xumus 1 OKpysKamomas
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cpena

1MHKa, xene3a (1) n
xenesa (I11), menu (11),
OIMCAHUE MPU3HAKOB MX
MPOTEKAHUS.
Uccnenosanue
aM(OTEPHBIX CBOHCTB
TUIPOKCHU]IA ATFOMUHUS U
TUAPOKCH]IA ITUHKA.
Ipaxmuuecxue pabomoi:
Ne 6. JKécTKOCTh BOIBI U
METO/IbI €€ YCTPAHCHUS.
Ne 7. Pemenue
AKCIIEPUMEHTAIIbHBIX
3aJ1a4 110 TeEMeE
«BaxHele MeTajjbl 0
UX COCITMHECHUS.
Buiuucnenus:

110 YPaBHEHUSIM
XUMUYECKHUX PEaKLUH,
€CJIM OJJUH U3 PEarcHTOB
TaH B U30BITKE WIN
COJIEPKUT IPUMECH;
MacCOBOM JIOJIM BEIXOJIa
MIPOJIYKTA PEaKlUH

1MHKa, xxenesa (1) n
xenesa (I11), menu (11),
OIMCAHUE MPU3HAKOB MX
MPOTEKAHUS.
Uccnenosanue
aM(OTEPHBIX CBOHCTB
TUJPOKCU]IA ATTFOMUHUS U
TUAPOKCH/IA IIMHKA.
IIpakmuueckue pabomoi:
Ne 6. XKécTkoCTh BOIBI U
METO/bI €€ YCTPAHCHUS.
Ne 7. Pemenue
AKCIIEPUMEHTAIIbHBIX
3aJ1a4 110 TeEMeE
«Baxxneinme MeTaniabl 1
HX COCIMHECHHU.
Buiuucnenus:

110 YPaBHEHUSIM
XAMHYECKHUX PEAKIUH,
€CJIM OJJUH U3 PEarcHTOB
JIaH B U30BITKE WU
COJIEPKUT IPUMECH;
MacCOBOM JIOJIM BEIXOJIa
MIPOJIYKTa PEaKIUU

4.1

BemecTBa u
MaTepHuaibl B dKU3HU
yeJoBeKa

BemecTBa u matepuais
B ITOBCETHEBHOM KU3HU
yenoBeka. bezomacHoe
HCIIOJIb30BaHUE BEIIECTB
U XUMHUYCCKUX peaKuHﬁ B
obITy. [lepBast momorp
HpI/I XUMHUYCCKUX OXKOrax

XapakTepru3oBaTh pOJb
XUMUU B Pa3IUYHBIX
chepax nesTenbHOCTH
JI1oJieii, OCHOBHEIE
BElIeCTBa U MaTepUaJIbl,
MIPUMEHSEMbIE B KU3HU
COBPEMEHHOT0 YeJIOBEeKa.

bu6nunorexa LIOK
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U OTPaBJICHUSIX.
XumMudeckoe
3arpsi3HEHHe
OKPYXKAaKOILEH Cpebl
(mpenenpHas AOMyCTUMAs
KOHIIEHTPAIIUs BEIIECTB.
Posb xumuu B perieHnn
9KOJIOTHYECKUX MTPOOIIEM.
Xumuueckuii
IKChepumenm:
Jlemoncmpayuu:
Nzyuenue oOpa3ioB
MaTepuaioB (CTEKIIO,
CIUIaBbl METAJIIOB,
MOJIMMEPHBIE
MaTepHaIbl)

OOBACHATH YCIOBUS
0e30macHoro
MCIIOJIb30BaHUs BEIIECTB
Y XMMHYECKUX PEaKIUi B
OBITY.

AHanM3upoBaTh U
KPUTHYECKH OLICHUBATh
MH(OPMALIKIO O BIUSIHUU
MIPOMBIIIIIICHHOCTH,
CEJIbCKOTO XO35HCTBA,
TpaHCIIOpTa U Jp. Ha
COCTOSTHUE OKpY’Karolei
CpeJIbl.

YMeTh 0Ka3bIBaTh
MIEPBYIO TTOMOIIIb MTPU
XUMHUYECKUX OXKOTax U
OTpABIICHUSIX.
[IpuHuMate ydactue B
o0cyxeHuu npodemM
XUMHUYECKON U
AKOJIOTUYECKOU
HaIpaBJIE€HHOCTH,
BBICKA3bIBaTh
COOCTBEHHYIO MO3UIIHIO
o mpooyeme u
npeasiaraTb BO3MOXKHBIE
IIYTU €€ pELICHUs

Hroro no pazneny

IToBTOpEeHune
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OBIIEE KOJIMYECTBO
YACOB I10
[NPOT'PAMME
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CIHOCOBbI OHEHKHU JOCTUXEHUA YHAIIUMUCA
INJIAHUPYEMBIX PE3YJIbTATOB

B coorBercTBHM C TpeOOBaHHMSIMM CTAaHAAPTA 1O XMMHUU U BBIOPAHHBIX M3 (eaeparbHOro
CIHCKa Y4eOHHUKOB YUUTENb XMMHUH BO BPeMsl IPOBEPKU U KOHTPOJISl 3HAHUH 110 MPEAMETY MOKET
OPHUEHTHPOBATHCA HA CIEAYIOIIHUE YPOBHHU.

IlepBblii YpOoBeHb - penpoOAYKTHBHBIN. BhINnogHeHNE ydaluMKCs 3aJlaHUN TOTO YpOBHS
OMUPAETCS B OCHOBHOM Ha NaMsATh. [JOCTHIKEHHE 3TOTO YPOBHS MPEIOJIATaeT y YUaIIUuXCs:

- 3HaHUE Ha3BaHUU OTACIBHBIX XUMHWYCCKUX 3JIEMECHTOB, BEIICCTB U peaKuHﬁ;

- yYMEHHE YCTHO WJIM MMCHbMEHHO OMHCHIBATh XUMUYECKUE (DAKThI, TIOHSITUS UIIH SBICHUS
(peakuun);

- MMOHUMAaHUE POJIM, 3HAYCHUS WJIM MPUMEHEHHUS OTACIbHBIX XUMUYECKUX BEIIECCTB WU
peaKuuii;

- NPUMEHEHHE XUMUYECKON CUMBOJIMKH - XHMUYECKHUX 3HAKOB, (POPMYII U YPaBHEHUH;

- 3HAHUEC HCKOTOPBIX UCIIOJIb3YECMbIX B XUMUHN HpI/I60pOB, YMCHHUEC CO6I/Ip8.TB HpOCTGfIH.IPIG
M3 HUX W UCII0JIB30BAThH IIPHU BBIITOJIHCHUN XUMHUYCCKOI'0 OKCIICPUMCHTA.

Jlns npoBepkH 3HAHUM W YMEHMH, COOTBETCTBYIOLIMX IE€PBOMY YPOBHIO, HCIOJIb3yETCA
PENpOIYKTUBHBIA BHJ 3aJaHUM, MPEAINOIAralliiidi BOCIPOU3BEACHUE YUAIIUMUCS OTACIbHBIX
3HaHUW © ymeHuid. [IpoBepka mepBOro yYpoBHsS 3HAHUH JIETKO OCYILECTBISETCS (QopMaMu
aBTOMATU3HPOBAHHOIO y4eTa.

BTopoii ypoBeHb - NPOAYKTUBHBIN. /[OCTH)KEHHE 3TOTO YPOBHS MPEATIOIAracT y yqaluxcs:

- IIOHHMMAaHUEC (bOpMy.]'IHpOBOK BAXHEHUIIINX XUMHYECKHX HOH}ITI/II\/’I, 3aKOHOB, Teopnﬁ n
IMPUMEHCHUC X B aHAJIOTUYHBIX CUTYalUsIX;

- YMCHHUEC YCTAHABJIMBATH B3aUMOCBA3b MCXKAY COCTABOM, CTPOCHUCM H CBOMCTBaMH
XHUMHUYCCKUX BCUICCTB,

- yYMEHUE NMPOBOANUTH PACUEThI IO XMMUYECKUM (hOpMyJIaM U ypaBHEHUSIM;

- YMEHUE CaMOCTOATEIBHO IIPOBOAUTh XMMHUYECKUU OKCIIEPUMEHT II0 HHCTPYKLUU
y4eOHUKA WIH 110 YKa3aHUIO YUUTENS U PUKCUPOBATH €r0 Pe3ysbTaThl.

Jl1is mpoBepKH YMEHUsI MPUMEHATH 3TH 3HAHUS B YUeOHOM MpaKTUKe UCTIOIB3YIOTCS 3aJaHus,
BBITIOJTHEHUE KOTOPBIX BO3MOXKHO HE TOJBKO Ha OCHOBE MaMSTH, HO U HA OCHOBE OCMBICIICHHS.
[TosTOMy Hapsiiy C NCHXOJOTMYECKOM olepanueldl BOCHPOU3BEICHUS UIMPOKO HCIOJIb3YIOTCS
y3HaBaHUE W sBIeHWE TmepeHoca. [l BBIIONHEHWS TaKuX 3adaHuid Tpelyercs Oolee
HanpsDKEHHAsT MBICIUTENbHAS ACSITENbHOCTh YYallUXCs, YeM TpU BBIMOJHEHUM 3aJaHUl Ha
MEPBOM ypPOBHE.

Tperuii ypoBeHb - TBOpYeckMH. JlOCTH)KEHME OTOr0 YpPOBHSA MPEANOJIAraeT Yy
YYaIUXCS: YMEHUE TTPOTHO3UPOBATh CBOMCTBA XMMHUUYECKHX BEIIECTB HAa OCHOBE 3HAHHUSA 00 HMX
COCTaBe M CTPOCHUHU U, HA00OPOT, MPEANoaraTh CTpOSHHE BEIIECTB HA OCHOBE UX CBOWCTB;

- NOHMMaHue (HAKTOPOB, TMO3BOJIAIOLIMX  YIPABIATh XHMHYECKUMH pPEaKUUSIMHU
(CKOpOCTBIO, HAIIPaBJIIEHUEM, BBIXO/IOM MPOAYKTA);

- YMEHUE IIPOEKTUPOBAThb, OCYILUECTBJIAThH XHMHUYECKMH OKCIEPUMEHT, a TaKxKe
(bUKCUPOBaTh U aHATU3UPOBATH €TI0 PE3YJIbTATHI,

- YMEHHE OpPUEHTUPOBATHCS B TIOTOKE XHUMHUYECKOW WH(MOpMAIIUK, OMpPEaAeTsaTh
MCTOYHUKHA HEOOXOAMMON HH(pOpMAIMH, MOIydaTh €€, aHAJIM3UpOBaTh, AEJaTh BBHIBOJABI HA €€
OCHOBE U MPEJACTABIISATH B COOTBETCTBYIOIIEH (hopMme;



- yYMEHHE 0CO3HABaTh BKJIAJ XUMHH B (POPMHUPOBAHUE LIEJIOCTHOMN €CTeCTBEHHO-HAYYHON
KapTHUHBI MUpA.

JUis IpoBEpKU 3HAHUM, COOTBETCTBYIOLIUX TPETHEMY YPOBHIO, U YMEHMs NPUMEHATh UX B
yueOHOM MpaKTHUKe UCTIONb3yeTCs pedIeKTUBHBIN BT 3a/1aHUMN, BHITIOJTHEHHE KOTOPHIX OMUPAETCS
Ha PENpOAYKTHBHBIE 3HAHMA, HO TpeOyeT TIIIyOOKOTO OCMBICICHUS, BIIAJCHUS JIOTUYECKUMU
IpreMaMH YMCTBEHHOM JIeATeIbHOCTH (aHAJIU3, CHHTE3, 0000IIeHHEe, KOHKpETH3allus, CpaBHEHHE,
abcTparupoBaHue, KIacCH(pUKAIIN)

Otmerka "'5" cTaBuTcs B ciyyae:

1. 3HaHus, HOHUMaHUSA, TTyOUHBI YCBOGHUS 00yUJarOIIMMCS BCEro 00bemMa mporpaMMHOTO
Mmarepuaa.
2. YMeHusi BBIIENATH IJIABHBIE IOJIOKEHHUSI B M3YUYEHHOM MaTepuaje, Ha OCHOBaHHUM

(baKTOB H IIpHUMEPOB 0606H_IaTB, ACIaTb BBIBOJBI, YCTaHaBJIMBATb MCEXKIIPEAMCTHBIC H
BHYTPUIIPCAMECTHBIC CBA3U, TBOPUYCCKU NPUMCHACT IMOJIYYCHHBIC 3HAHH B HE3HAKOMOK CUTyalllu.

3. OTCYTCTBI/IG OIIIHMOOK U HEAOYCTOB IIPpU BOCIIPOU3BCACHUN U3YYCHHOI'O MaTCpUualia, Iipu
YCTHBIX OTBE€TAaX YCTPAHCHUC OTACIIbHBIX HETOYHOCTEH C IMOMOIIBIO JOIMOJIHUTCIIBbHBIX BOIIPOCOB
YUYUTCIIA, CO6J'IIOI[€HI/IG KYJbTYPbI MHUCHMEHHOU U YCTHOﬁ peun, ImpaBuil O(i)OpMJ'IeHI/IFI IIMCBbMCHHBIX

pabor.
Otmetka "4":
1. 3HaHuUe BCEro U3y4YeHHOTO MPOrpaMMHOT0 MaTepHuaa.
2. YMeHuil BBLAETATH TJIaBHBIC TMOJIOKEHHSI B M3y4YEHHOM MaTepuaie, Ha OCHOBAaHUU

(dakTOB M MpUMEpPOB 0000IIATh, JETaTh BBHIBOJBI, YCTAaHABIMBATH BHYTPHUIPEAMETHBIC CBSI3H,
IIPUMEHSTDH [10JyYCHHbIE 3HAHUS Ha IIPAKTUKE.

3. He3nauutenbuble (HerpyOble) OLIMOKM W HEAOYEThl IPU BOCIPOU3BEICHUU
M3Yy4EHHOI'0 MaTepuaa, coOIt0/IeHIEe OCHOBHBIX MTPABUJII KYJIbTYpPbl IMCbMEHHOM U YCTHON peyuH,
paBWJ1 O(POPMIICHUS MMCbMEHHBIX pPadoT.

OtMmetka "3" (ypoBeHb MpeACTaBICHUH, COYETAIOIINXCS C AIIEMEHTAMU HAYYHBIX MTOHSATHH):

1. 3HaHME U YCBOGHHME MarepHajlia Ha YpOBHE MUHUMAJIbHBIX TPEOOBaHUI MPOrPaMMBlI,
3aTpy/IHEHUE INPU CaMOCTOSITEIbHOM BOCIPOU3BEIEHUH, HEOOXOJUMOCTh HE3HAUYUTEIbHOU
MTOMOLIH MPENo/1aBaTesl.

2. YMmeHue paboTaTh Ha YpPOBHE BOCIPOU3BEJACHMS, 3aTPyIHEHHs INpPU OTBETaXx Ha
BHUJIOM3MEHEHHbIE BOIIPOCHI.
3. Hanuuune rpy6oii ommmOKu, HECKOIBKUX HETPYyObIX MPU BOCIPOU3BEIEHUH NH3YUYEHHOTO

MaTepuasa, He3HAYUTEILHOE HECOOJTI0IEHNE OCHOBHBIX MIPABHII KYJIbTYPHI THCBMEHHOHN U YCTHON
peuu, mpaBuil opopMIIeHUST TUCBMEHHBIX PadoT.
OtrMmerka "2":

1. 3HaHME M YCBOEGHHE MaTepuaja Ha YpOBHE HWXKE MHUHUMAIBHBIX TpeOOBaHUIA
MIPOrpaMMbl, OT/I€JIbHbIE IPEJICTABICHUS 00 H3YYEeHHOM MaTepualle.
2. OTtcyTcTBHE yMeHUH paboTaThb Ha YpOBHE BOCIPOM3BENEHUS, 3aTPYAHEHUS NpU

OTBE€TaX Ha CTAHAAPTHBLIC BOIIPOCHI.

3. Hanmnune HecKoNbKMX TIpyObIX oOMHMOOK, OOJBIIOrO0 YHCIa HErpyoOblIX IpHU
BOCIIPOM3BEICHUN HM3YYEHHOTO MaTepHana, 3HaYWTEeIbHOE HECOOIONEHHE OCHOBHBIX ITPaBHII
KYJIBTYpbl TUCBMEHHOU M YCTHOM peuu, npaBuil 0(hOpMIIEHUS MTUCbMEHHBIX PadoT

Kpumepuu ouyenueanua ycmnozo omeema.

Ormerka "S5" craBuUTCS, €CIIN yUEHUK:

1) [TokasbIBaeT r1yOOKOE U MOJTHOE 3HAHUE U MOHUMaHHE BCEro 00beMa MpOrpaMMHOTO
MaTepuanga; IOJHOE IIOHMMAaHUE CYIIHOCTH pacCcMaTpUBAEMbIX IIOHATUMN, SBJIEHUU U
3aKOHOMEPHOCTEM, TEOpHid, B3AMMOCBS3EH;

2) YMeeT COCTaBUTH IOJIHBIM U MPAaBWIBHBIA OTBET Ha OCHOBE U3YYEHHOI'O MaTepHUalla;
BBIICIATh TJIABHBIE IIOJIOKECHHS, CaMOCTOSITENIBHO IOATBEPKIAaThb OTBET KOHKPETHBIMU
npuMepaMu, (GakTamMy; CaMOCTOSATEIBHO M apryMEHTHUPOBAHO JejaTh aHaiu3, 000OLIeHHS,



BBIBOJIbl. Y CTaHABJIMBaTh MEXIpPEIMETHbIE (Ha OCHOBE paHee NPUOOPETEHHBIX 3HAHUM) U
BHYTPUIIPEIMETHBIE CBSI3U, TBOPUECKU IIPUMEHSATH [10JIy4EHHbIE 3HaHNS B HE3HAKOMOM CUTYalluHu.
ITocnenoBarenbHO, YETKO, CBSI3HO, 0OOCHOBAHHO U 0€30IIMO0YHO M3/1araTh y4eOHbIH MaTepHal;
JlaBaTh OTBET B JIOTMUECKOM IOCIIEI0BATEILHOCTH C MCIIOIb30BAaHUEM PUHATON TEPMUHOJIOTUHY;
Jies1aTh COOCTBEHHBIE BBIBOJIbL; (POPMYIMPOBATH TOUHOE OIPEIEICHIE U UCTOJIKOBAHNE OCHOBHBIX
MOHATHUM, 3aKOHOB, TEOPU; NPU OTBETE HE NMOBTOPATH JOCIOBHO TEKCT Y4eOHHUKA; M3JaraTh
MaTepHuall JUTEPaTypHbIM SA3bIKOM; NPABUJIBHO U OOCTOSATEIBHO OTBEYATh Ha JIOMOJHUTEIIbHBIE
Bompochl yuutens. CaMOCTOSATENbHO M PALMOHAIBHO HCIOJIB30BATh HATISAIHBIE IOCOOUS,
CIpaBOYHbIE MaTepHUaJIbl, y4€OHHK, JOIOIHUTENIBHYIO JIUTEPATYPY, IEPBOMCTOUHUKU; IPUMEHATh
CUCTEMY YCJIOBHBIX O0O3Hau€HUN IpU BEICHUM 3allUCEH, COMPOBOXKAAIOIIUX OTBET;
UCIOJIb30BaHUE JUISl JOKA3aTENbCTBA BBIBOIOB U3 HAOJIIOICHUI U OIIBITOB;

3) CamocToATeNbHO, YBEpEHHO M 0e30ImHMO0YHO MPHUMEHSET IOJyYeHHbIE 3HAHUS B
peleHny npo0jaeM Ha TBOPUYECKOM YPOBHE; JIOIYCKaeT He 0ojee OJHOr0 HeJ04yeTa, KOTOPBIH
JIETKO UCTPABJISIET 110 TPEOOBAHUIO YUUTEIIST; IMEET He0OXO0AMMbIE HaBBIKU PabOTHI ¢ MprOopamu,
yepTekaMH, CXeMaMu M rpaduKaMu, COMYTCTBYIOUIMMHU OTBETY; 3allCH, COINPOBOXKAAOIIUE
OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

Otmerka "'4" craBUTCS, €CIIN YUEHUK:

1) ITokaspiBaeT 3HaHUS BCEro M3Y4YEHHOI'O IIPOrPaMMHOIO marepuaina. /laeT MmoiaHeld U
IIPaBUJIbHBIN OTBET HA OCHOBE M3YYEHHBIX TEOPUIl; HE3HAYUTEIbHBIC OIIMOKU U HEOYEThl MpHU
BOCIIPOU3BE/IEHUU M3YYEHHOI'O MaTepualia, ONpeaeieHUs] MOHITUN J1aj HEeNoJIHble, HeOOoIbIlne
HETOYHOCTH IPU MCIIOJb30BAaHMM HAYYHBIX TEPMMHOB MJIM B BBIBOAAX M OOOOIIEHUSX U3
HaOJIIO/ICHUH U OIIBITOB; MaTE€pUaJl U3JIaraeT B ONPEEICHHON JIOTHUECKOH 1T0CIe10BaTEIbHOCTH,
IIPU 3TOM JIOIIyCKAaeT OJHY HerpyOyro omuOKy min He Oosee JBYX HEIOYETOB U MOXKET MX
UCTIPAaBUTh CAMOCTOATENBHO MPH TPEOOBAHWHU WMJIHM MPH HEOOJIBIION TOMOIIH MPEToIaBaTels; B
OCHOBHOM YCBOMJ Y4€OHBIH MaTepuai; MOJITBEPXKAAaeT OTBET KOHKPETHBIMU MpUMEpaMH;
MIPaBWJIbHO OTBEYAET Ha JOMOJHUTEIbHbBIE BOIIPOCHI YUUTES.

2) YMeeT caMOCTOATENBHO BBIAEIATD IJIaBHBIE MOJO0KEHUS B U3YYEHHOM MaTepHalle; Ha
OCHOBaHUU (PaKTOB U MPUMEPOB 000011aTh, IEJIaTh BBIBO/IbI, yCTAHABINBATH BHYTPUIIPEAMETHBIE
cBs3u. [IpuMeHsTh mosyyeHHbIe 3HaHUS Ha MPAKTUKE B BUAOU3MEHEHHOM CUTyaIuu, co0Ir01aTh
OCHOBHbBIE IPaBHUJIa KYJIbTYphl YCTHOM peur M COMPOBOKIAIOLIEH MUCbMEHHOW, HCIOIb30BaTh
Hay4YHbIE TEPMHHBI;

3) He oOnagaer noctaToyHbIM HaBBIKOM pabOTBl CO CIPaBOYHOM JIUTEpaTypoH,
y4eOHUKOM, MEPBOMCTOUYHUKAMHU (IPaBUIBHO OpPUEHTHUPYETCs, HO paboTaeT MEeJJIEHHO).
JlonyckaeT HerpyOble HapyIIeHUs MTpaBuil 0(pOPMIIEHHSI MMCbMEHHBIX padoT.

Ormerka "3" craBuTCS, €CIIN yUEHUK:

1. YCBOWJI OCHOBHOE COJIep)KaHWe y4eOHOro Marepuaia, UMeeT MpoOeibl B YCBOCHUH
MaTepuaia, He IPenITCTBYIOIIHE JaTbHEHIIIEMY YCBOCHHUIO MPOTPAMMHOI0 MaTepurana,

2. MaTepuai  M3JIaraeéT  HECHUCTeMaTH3UpOBaHHO, (parMeHTapHO, HE  Bcerma
IIOCJIEI0BATEIBHO;
3. MOKA3bIBAET HEJOCTATOUYHYIO C(POPMHUPOBAHHOCTH OTIEIbHBIX 3HAHMM W YMEHUH;

BBIBOAbI U O606H.ICHI/I}I APTYMCHTUPYCT cna60, JAOITYCKACT B HUX OIIIHOKH.

4, JIOMYCTHJI OMMMOKM W HETOYHOCTH B HCIIOJIB30BAHUM HAYyYHOU TEPMUHOJIOTHH,
ONpeAeseHUs MOHIATUH Jajl HEAOCTATOUYHO YETKUE;

5. HE WCIOJIb30BaJl B Ka4eCTBE J0KA3aTeNLCTBA BHIBOABI U O0OOIICHHS U3 HAOTIOACHMIA,
(akTOB, OINBITOB WM JOMYCTHJI OLIMOKHU IPU UX U3JI0KEHUU;

6. UCTIBITHIBACT 3aTPYAHEHUS B IPUMEHEHUH 3HAHUH, HEOOXOAUMBIX JUISl peIICHHS 3a1a4
pa3IUYHBIX TUIIOB, IPH OOBSICHEHNHM KOHKPETHBIX SBJICHUIA Ha OCHOBE TEOPHUH U 3aKOHOB, UJIU B
MIOATBEPKICHUHA KOHKPETHBIX IIPUMEPOB IIPAKTUYECKOTIO IPUMEHEHHUS] TEOPUL;



7. OTBEYAET HEMOJHO Ha BOMPOCHI yuuTelns (yInycKas iU OCHOBHOE), MJIM BOCIIPOU3BOAUT
CoJIep’KaHue TeKCTa yueOHHMKA, HO HEJJOCTATOYHO MOHUMACT OT/IEIbHBIC MOJIOKEHUS, NUMEIOIIUE
BaYKHOE 3HAYEHUE B 3TOM TEKCTE;

8. OOHapyXMBaeT HEJOCTaTOYHOE IMOHUMAaHHE  OTHAEIbHBIX  IOJOXKEHHH  IpH
BOCIIPOM3BE/ICHIUH TEKCTa y4eOHMKa (3amuceid, IepBOMCTOYHMKOB) WJIM OTBEYAET HEMOJIHO Ha
BOIIPOCHI YUUTEISI, JOMYCKasl OJIHY-/IBE€ IPyOble OLIUOKHU.

OtMmerka "2'" craBuUTCS, €CIIN YUYEHUK:

1. HE YCBOWJI U HE PAaCKPBLJI OCHOBHOE COJICp)KaHHEe MaTepraa,
2. HE JieJaeT BBIBOIOB U 0000IIEHNUIA.
3. HE 3HAET W HE IMOHMMAET 3HAYUTEIBHYI0 WJIH OCHOBHYIO 4YacTh IMPOTPAMMHOTO

MaTcpHrala B IIpcaciiax MoCTaBJICHHBIX BOIIPOCOB;

4. WA UMEET ¢J1a00 COPMHUPOBAHHBIC U HETIOJIHBIC 3HAHKS U HE YMEET IPUMEHSTh UX K
pEeLIEeHHIO KOHKPETHBIX BOIIPOCOB U 3a/1a4 110 00pasLy;

5. WIH MPU OTBETE (Ha OJMH BOIIPOC) AOIMYCKaeT Oosiee IByX rpyObIX OIIMOOK, KOTOPHIE
HE MOKET HCIPABUTH JAXKE TIPU MTOMOIIH YIUTEJIS.

Kpurepun ouneHuBaHusi MUCbMEHHBIX Pa00T (npakmuyeckue u 1adopamopHsie padoomot)

1. Ouyenka IKCnepumMeHmanbHulX YMeHull

OneHka cTaBUTCA Ha OCHOBAHWMU HAOJIOJCHMS 3a y4alllUMUCA M MUCBMEHHOTO OTYeTa 3a
paborty.

OTtmeTKka «5».

. paboTa BBHITIOJIHEHA TOJIHOCTHIO M TIPABUIILHO, CHACJIaHBI MPABHIbHBIC HAOIOJACHUS U
BBIBOJBI;

. HKCIIEPUMEHT OCYIIECTBJIEH IO IUIAaHY C yYY4€TOM TEXHUKH O€30MaCHOCTH WU TPaBUII

paloThI ¢ BelecTBaMH U 000PYJ0BaHUEM;

. MIPOSIBJICHBI OPTaHU3AIMOHHO-TPYIOBBIC YMEHUS (IO ICP)KUBAIOTCS YUCTOTA pabovero
MeCTa U MOPSAIOK Ha CTOJIe, IKOHOMHO HUCIIONIb3YIOTCS PEAKTUBBI).

OtmeTKa «4».

. paboTa BBITIOJIHEHA TPABUIBHO, CACTAaHbI TPABUIIbHBIE HAOIOACHUS U BBIBOJIbI, HO TIPH
3TOM IKCIIEPUMEHT IPOBEJICH HE TTOJHOCTHIO MJIH JOIYIIEHBI HECYIIECCTBCHHBIE OIMOKY B paboTe
C BeIlleCTBaMHU U 000pyI0BaHUEM

OTMeTKa «3»:

. paboTa BBIMIOJNIHEHA TPABUILHO HE MEHEe YeM HAloJOBHHY WIH JOIMYyIIeHa
CYLIECTBEHHasl OIIMOKa B XOJA€ AKCIEPUMEHTa, B OOBACHEHUHU, B OPOpMIECHHH pPaOOTHI, B
COOJTFOICHUH TIPAaBUJI TEXHUKH O€30MacHOCTH MpH paboTe C BEmecTBaMHU M O0OpPYIOBAaHHUEM,
KOTOpask UCTIPABIISAETCS 110 TPCOOBAHHIO YIUTEIIS.

OtmeTka «2»:

. JOTMyIIeHbl Be (M 0OoJiee) CyIIeCTBEHHBIC OIMMOKKM B XOJ€ DJKCIIEPUMEHTa, B
00BsicHEHUH, B 0(popmIIeHUH pabOThI, B COOJIIOICHUH MPABUJI TEXHUKHU 0€30MaCHOCTH NP padboTe
C BeIlecTBaMH W OOOPYJOBAaHHEM, KOTOPBIC YYANIUHCA HE MOXET HCIPABUTh JaXke II0
TpeOOBAHUIO YUUTEISL.

Ouyenka ymeHnuil pewiams IKCHEPUMEHMATIbHbBIE 3A0aYU

OTtmeTKka «5»:

. TJIaH PeIIeHUs COCTaBJICH MPABUIIHHO;

. MPABUIILHO OCYIIECTBIICH MOA00p XMMHUYECKUX PEAKTUBOB U 000PYyI0BaHMUS;
. JIaHO TOJIHOE OOBICHEHME U ClIeJIaHbI BEIBOJBI.



OTmeTka «4»:

. TUTaH PEIICHUsI COCTABIICH MPAaBUIILHO;

. MIPABUJIBHO OCYILECTBJICH MOAOOP XUMUYECKHX PEAKTUBOM U 000PYAOBaHUs, IPU STOM
JIOTYIIIEHO HE 0oJiee IBYX HECYIIECTBEHHBIX OIMMUOOK B OOBSICHEHUHU U BBIBOJAX.

Otrmerka «3»:

. TUTaH PEIICHUsI COCTABIICH MPABUIILHO;

*IIPAaBUJILHO OCYIIECTBIICH MOAOOP XMMHUYECKUX PEAKTHBOB U O0OPYJOBaHUS, HO JIOMYyIIEHA
CyIIECTBeHHAs OIMOKa B OOBSICHEHUHU U BBIBOJIAX.

OTmeTka «2»:

. JomymieHsl 1Be (u Oojee) omMOKM B IUIAHE pEIICHHs, B MOA00pPEe XMMHUYECKHUX
PEaKTUBOB U 000PYI0BaHUS, B OOBbSICHEHUU U BBIBOJAX.

Ouenka ymenuii pewiams pacuemmusle 3a0a4u

OTMeTKa «5»:

. B JIOTUYECKOM PACCY>KICHUH M PEUICHUH HEeT OIIMOO0K, 33/1a4a pelieHa paluoHaIbHBIM
CII0COOOM.

Otmerka «4»:

. B JIOTUYECKOM DPACCYKJIEHUM U PEIICHUH HET CYHIECTBEHHBIX OIIMOOK, HO 3ajaua
pelleHa HepalMOHAIBHBIM CIIOCOOOM WJIM IOMYIIEHO He OoJiee ABYX HECYIIECTBEHHBIX OIIHUOOK.

Otmerka «3»:

. B JIOTUYECKOM PACCY>KIEHUU HET CYLIECTBEHHBIX OMMUOOK, HO OMYIIEHA CYyIIECTBEHHAs
omuOKa B MaTEeMaTHYECKUX pacueTax.

OtmeTka «2»:

*MMEIOTCS CYIIECTBEHHBIE OIMOKH B JIOTHYECKOM PACCY)KJICHUH U B PEIICHUU.

Ouyenka nuCbMeHHbIX KOHMPOILHBIX PAdOm

Konmponvusie pabomel uz nocoous OueHuBarOMcsa co2idcHO NPEeONOHCEHHOU A8mOopoMm
WKAIbl OUYEeHKU WU

OTMeTKa «5»:

. OTBET IOJIHBII U MIPaBUIIbHBIN, BO3MOXHA HECYIIECTBEHHAs OLTHOKA.

OTmeTKa «4»:

. OTBET HEMOJIHBIN UTH TOMYIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OIIHOOK.

OT1meTKa «3»:

. paboTa BBIMOJIHEHA HE MEHEE UeM HaIlOJIOBUHY, IOMYIIIEHA OJHA CYIIIECTBEHHAs! OIIMOKa
Y TIPH OTOM JIBE-TPHU HECYIIECTBEHHEIE.

OTmeTKa «2»:

. paboTa BBIIOJIHEHA MEHBIE YEeM HAMOJOBUHY WM COJEPKHT HECKOJIBKO
CYIIECTBEHHBIX OMIHOOK.

OtMeTka «1»:

. paboTa He BBHINIOJTHEHA.

[Ipy oIeHKE BBHIMOTHCHHWS MHUCHMEHHOW KOHTPOJBHOW pPadOThl HEOOXOIMMO YYHTHIBATH
TpeGoBaHuUs eIMHOTO Ophorpadhuyeckoro pexmnma.

OTMeTKka 3a WTOTOBYKO KOHTPOJBHYIO pPa0OTy KOPPEKTUPYET TMpealIeCTBYIOIUE Ipu
BBICTABIIEHUU OTMETKHU 3a YETBEPTh, OJIYroiue, roi.

Ouenka mecmoguvix padom.

Tectbl, cocrosimMe W3 MATH BONPOCOB MOYKHO HCIOJIB30BaTh IOCIIE HM3YYEHHUS KaKJIOTO
Marepuana (ypoka). Tect u3 10—15 BompocoB HCHONB3yeTCS IS MIEPUOTUIECKOTO KOHTPOJIS.
Tect 3 20—30 BonmpocoB HEOOXOIMMO HCIIONIB30BATh /It UTOTOBOTO KOHTPOJIS.

[Ipu oneHMBaHUM MCTIONB3YETCS CIIEAYIOIas IKaia: sl TeCTa U3 MSATH BOIIPOCOB

. HET OIUOO0K — OTMETKa «5»;

. OJIHa OIIMOKA - OTMETKA «4»;

. JIBE OIINOKU — OTMETKA «3»;



. TPH OIIUOKH — OTMETKA «2».
Jist recta u3 30 BOIIpOCOB:

. 25—30 npaBWIBHBIX OTBETOB — OTMETKA «5»;
. 19—24 npaBUIBHBIX OTBETOB — OTMETKA «4»;
. 13—18 npaBHIBHBIX OTBETOB — OTMETKA «3»;

. MeHblIe 12 mpaBUIIbHBIX OTBETOB — OTMETKA «2).
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