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INOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1m0 XUMUM Ha YpPOBHE OCHOBHOro o001iero oOpa3oBaHuUs
COCTaBJICHAa Ha OCHOBE TpeOOBaHWUA K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa30oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOLIEro 00pa30oBaHUs, MPEICTABICHHBIX
B ®I'OC 00O, a Takxe Ha OcHOBE (penepanbHON padodeil mporpaMMbl BOCIIUTAHUS
U C Y4€TOM KOHLEMNIMU TMpenojaBaHus y4yeOHOro mnpeamera «XUMHUS» B
oOpasoBaTelbHbIX Opranu3anusx Poccutiickoit deaepamuu.

[Iporpamma 1o xumMuM Ha€T TPEJCTABICHHE O IEsIX, OOIIel crpareruu
oOydeHMs, BOCHHUTAHUS W PA3BUTUA OOYYaIOLIUMXCS CpPEICTBAMH Y4EOHOIO
MpeaMeTa, YCTaHABJIMBAET 00s13aTeNbHOe NPEAMETHOE COJIEp)KaHHE,
IPEAYCMAaTPUBAET PACHPEACIICHHE €ro IO KjlaccaM U CTPYKTYPHUPOBAHHUE IIO
pazmenaM M TE€MaM MPOrpaMMbl IO XHMHUHU, ONPEIETSAET KOJUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTePUCTUKHU coJlepKaHus, PEKOMEHAYEMYIO
MOCJIEIOBATEIBHOCTh ~ M3YYEHUS XUMHM C Y4YETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEJAMETHBIX  CBSI3€W, JIOTMKM  Y4eOHOro Mpouecca, BO3PACTHBIX
0cOOEHHOCTEW OOydaroluxcs, OIpeNesieT BO3MOXKHOCTH — IMpeAMeTa s
peayiM3anuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMsSI OCHOBHOW 00pa3oBaTeIbHOM
MporpaMMbl Ha YpPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs, a TakKe TpeOOBaHUM K
pe3ysbTaraM OOy4eHMs] XUMHUHU Ha YPOBHE IIeJIel U3yU4eHUS IPEIMETa 1 OCHOBHBIX
BUJIOB Yy4e€OHO-TIO3HABATEIbHON JESATENBHOCTH OOYYAIOIIEroCs MO OCBOEHUIO
y4e0HOTO COJIep KaHMSI.

3HaHUE XWMHUHU CIY)KUT OCHOBOM i (OpMUpOBaHUS MHUPOBO3ZPEHUS
o0y4aromierocsi, €ro MnpeAcTaBICHU O MaTepuaIbHOM E€AMHCTBE MHUpPA, BAXKHYIO
poib UrparoT (GopMUpyeMble XUMHUEH MPEJCTaBICHUS O B3aUMOMPEBPAIICHUSIX
SHEPrud M 00 SBOJIOIMHU BEIIECTB B MPUPOJE, O MYTIX PELICHUS TII0OATBHBIX
npoOJieM YCTOMYMBOIO Pa3BUTHUSI UYEIIOBEUECTBA — CBHIPHEBOM, IHEPreTUYECKOM,
MUIIEBONM U SKOJIOTUYECKOI 0€30MacHOCTH, TPOOJIEM 31paBOOXPAHEHHUS.

N3ydyenune xumun:

CIOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH Ui CaMOpa3BUTHS U
(dbopMUpOBaHUS KYIbTYphI IUYHOCTH, €€ 001Iel U (YHKIIMOHAILHONU IPaMOTHOCTH;

BHOCUT BKJaJ B (OpPMHUPOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
OoOydJarmMXcs, HABBIKOB HX CaMOCTOSTEIbHOM  Y4eOHOW  JIeSITEeNbHOCTH,
AKCIIEPUMEHTAJILHBIX M HCCIEAOBATEIIbCKUX YMEHUH, HEOOXOIUMBIX KakK B
MOBCETHEBHOM JKU3HU, TaK U B IPO(eCCHOHANTBHON e TENbHOCTH;

3HAKOMHUT CO CHEIU(GUKOW HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3rJIsi[a Ha €AMHCTBO MPUPOJIbI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
sTanoM B (OPMUPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH OOYJarOIINXCS,;



CocoOCTBYET (POPMHPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIAJ B 3KOJOTMYECKOE
oOpazoBaHue 00y4aromuXxcs.

JlanHble HampaBieHHUs B OOYyYEHHMM XUMHUU OO€CHEUMBAIOTCS CIEeUU(PUKON
COoJlep)KaHMsl ~ ydeOHOro  mpeAamMeTa, KOTOpbIM  SBISE€TCS  MEJaroru4ecku
a/IalITUPOBAHHBIM OTpa’kKeHHEM 0a30BOM HayKH XMMHH Ha OIpE/eIEHHOM JTare eé
pa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOHIEro oOpa3oBaHMsI OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOLIUMUCS CHUCTEMBbl MEPBOHAYAIBHBIX IMOHSATUNA XUMHUHU, OCHOB
HEOPraHMYECKOM XMMHHM M HEKOTOPBIX OTHENbHBIX 3HAUYUMBIX MOHSITHI
OPraHU4ECKON XUMUH.

CrtpykTypa comepskaHus MPOrpaMMbl MO XUMHUU C(HOPMUPOBAHA HA OCHOBE
CUCTEMHOro noaxona k e€ msydeHuro. CopepKaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHATHM O XUMHYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI ITOHATHN O XUMHYECKON
peakiuu. OO0e O3TH CUCTEMBl CTPYKTYpPHO OpIraHHM30BaHbl IO MPUHIUIY
IIOCJIEIOBATENBHOTO Pa3BUTHs 3HAHUN HAa OCHOBE TEOPETUYECKUX IPENCTABICHUN
Pa3HOTr0 ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akoHa /. 1. MenieneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YY4EHMS O CTPOEHUHU aTOMA U XUMHYECKOM CBA3H;

— TMpPEeACTaBiICHUH 00 DIEKTPOIMTHYECKOW JTUCCOIMAIMU BEUIECTB B
pacTBopax.

Teopernueckue 3HaHUA PpPACCMATPUBAIOTCS HA OCHOBE OMIIMPHUYECKU
MOJIYYEHHBIX U OCMBICIIEHHBIX (DAaKTOB, pa3BUBAIOTCS MOCIENOBATEILHO OT OJAHOIO
YPOBHS K IpYrOMY, BBITIOJHS PYHKIIMU OOBSICHEHHS ¥ IPOTHO3UPOBAHMSI CBOICTB,
CTPOEHUS U BO3MOKHOCTEM IIPAKTUYECKOTO IIPUMEHEHHUS U TIOJyYEHHUs U3y4aeMbIX
BELIECTB.

OcBoeHue mporpaMMbl IO XHMHHU  CIOCOOCTBYET  (DOPMHPOBAHUIO
IIPEJICTABICHUS O XMMHUYECKOW COCTABIIIFOLIEH HAy4YHOM KapTUHBI MUpPA B JIOTHUKE
€€ CUCTEMHOM IIPUPOBI, IEHHOCTHOI'O OTHOWIEHUS K HAYYHOMY 3HAHHUIO U METOJIaM
NIO3HaHUs B Hayke. M3ydeHue XMMHUHU MPOUCXOIUT C MPUBICYECHUEM 3HAHUU W3
paHee M3y4EHHBIX y4eOHbIX IpenmeroB: «Okpyxaromuii mupy», «buonorus. 5—7
KJaccb» U «dusnka. 7 Kiacey.

[Ipy u3ydyeHUHM XUMUU [OPOUCXOAUT (OPMUPOBAHHE 3HAHUNW OCHOB
XUMHUYECKON HAyKd Kak OOJaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTUYECKON
NEATENBHOCTHU YEJI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpHL. 3a/1a4a
y4e0HOro ImpeMeTa COCTOUT B (POPMUPOBAHUM CUCTEMbl XUMHUYECKUX 3HAHUM —
BaXHEHUIINX (DAKTOB, MOHATUN, 3aKOHOB U TEOPETUUECKUX MOJOKEHUN, TOCTYITHBIX
0000IIeHNIT MUPOBO33PEHUECKOTO XapaKTepa, S3blka HAayKH, B MPHOOIICHUU K



HAyYHBIM METO/IaM TO3HAHUS MPU U3YYEHUU BEIIECTB U XUMUUYECKUX PEaKluid, B
(opMHUPOBAaHUU U PA3BUTHH [TO3HABATENILHBIX YMEHUN U UX IPUMEHEHUHU B yU€OHO -
MO3HABATEIFHON M y4eOHO-HCCIEA0BATEIHCKON AEATEIHHOCTH, OCBOCHUU TPABHII
0e301acHOro oopalieHust ¢ BEUeCTBaMH B IIOBCEAHEBHOM KU3HHU.

[Ipy M3ydeHHH XMMUU Ha YPOBHE OCHOBHOI'O OOILEr0o 0Opa3oBaHUs BaXKHOE
3Ha4YeHHe NMPUOOPETH TaKUe LEIH, KaK:

— ¢opMupoBaHHE WHTEIJICKTYyallbHO pa3BUTOM JMYHOCTH, TOTOBOW K
caMo00pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEILHOMY NPUHATHIO PELICHU,
CIIOCOOHOM aanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KHU3HU;

— HampaBJICHHOCTb OOydYeHHsT Ha CHCTEeMaTHMYecKoe MpHOOIICHHE
Oo0y4arommxcs K CaMOCTOSITENbHON MO3HABAaTEIbHON AESITENbHOCTH, Hay4YHBIM
METOJaM TO3HaHMsI, (POPMHUPYIOIIUM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrneueHne yCcloBU, CIOCOOCTBYIONINX TPUOOPETEHHUIO 00YyYarOIUMUCS
OTbITa Pa3HOOOPA3HOM NEATENbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIFOYEBBIX
HABBIKOB (KJIOYEBBIX KOMIETEHIMI), UMEIOIIUX YHUBEpPCAIbHOE 3HAUYCHHUE JIJIst
pa3UYHBIX BUIOB JESATEIbHOCTH;

— (¢opmupoBaHue oOmEel (QYHKIUOHAIbHOM H €CTECTBEHHO-HAaYyYHOM
TPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATH W OLCHUBATh SIBICHUS
OKPYKaIOLLIET0 MHUpa, WUCIOJIb3YSl 3HAHUS U OIBIT, MOJyYEHHBIE MPU H3YyYCHHUU
XUMHH, TPUMEHATH UX TIPU PEUICHUH MTPOOJIEM B TOBCETHEBHOW KU3HU U TPYIOBOM
JeSITeNbHOCTH;

— (QopmupoBanue y o0Oy4arommxcsi TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHHUS LEHHOCTH XUMHUYECKUX 3HAHUW JUIS BBIPAOOTKH HKOJIOTUYECKU
1enecoo0pa3Horo MOBEACHUST B OBITY U TPYIAOBOW JEATEIBHOCTH B LEJSAX
COXPAHEHHUSI CBOETO 3/I0POBbS M OKPYXKAIOILIECH TPUPOTHOU CPEABI;

— pa3BUTHE MOTHBALUU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHHUS OOIIEUENIOBEUECKHX IEHHOCTEM,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY MpOGuisl U HAMPaBICHHOCTH JajbHEHIIEro
o0yJeHus.

OO111ee 4nciio 4acoB, OTBEIEHHBIX JJIsl U3y4EHUSI XMMUHU Ha YPOBHE OCHOBHOI'O
oOmrero obpazoBanus, cocrapisger 136 yacoB: B 8 kiacce — 68 ydacoB (2 daca B
Henenmo), B 9 kinacce — 68 yacoB (2 yaca B HEACIIO).



COJEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYanbHBIE XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Ponb XUMUM B )KM3HHU YEIOBEKa. XUMHSI B CHCTEME HayK.
Tena u BemecTBa. PuU3MYECKHE CBOMCTBAa BEHIECTB. ATpEraTHOE COCTOSHHUE
BemecTB. [loHsiTHE O MeTOomaxX MO3HaHUA B XUMHUU. UMCThIE BEIIECTBA U CMECH.
CnocoObI pa3esieHus] CMECEH.

ATOMBI ¥ MOJEKYJIbl. XHUMHUYECKHE 3JIEMEHThl. CHUMBOJIBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U ClloKHBIE BellecTBa. ATOMHO-MOJICKYJISIPHOE YUSHUE.

Xumudaeckast opmyna. BaleHTHOCT aTOMOB XUMHUYECKHUX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BeniecTB. OTHOCUTENbHAST aToMHass Macca. OTHOCHUTENIbHAS
MOJIEKYJIIpHas Macca. MaccoBast JoJi1 XUMHYECKOTO 3JIEMEHTA B COCIMHEHUU.

KommuectBo BemectBa. Momb. MonsipHass macca. B3anmMoCBs3b KOJIMUECTBA,
Macchl W 4YHMCJIa CTPYKTYPHBIX €IMHMI] BemiectBa. Pacuérbl mo dopmynam
XUMUYECKUX COCTUHEHUH.

PuU3NYECKUE U XUMHUYECKUE ABJICHUS. XUMUYECKAsl peakus U €€ MpU3HAKHU.
3aK0H COXpaHEHMsI MacChl BellecTB. XUMHUYECKHMe ypaBHeHHs. Kiaccudukanms
XUMUYECKUX PEAKIUI (COeAMHEHUS, PA3I0KEHUS, 3aMELIEHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0W, paBujiaMu pabOThl B JjabopaTopuul U
npuéMamMu oOpaleHus1 ¢ JIabopaTOPHBIM 000PYTOBaHWEM, U3yYEHHUE U OMUCAHUE
du3nuecknx CBOWCTB OOpa3lOB HEOPraHWYECKUX BEIIECTB, HAOJIOJICHHE
dusnueckux (IJIaBJIeHHE BOCKa, TAasHUE JIbJla, PACTHUpPAaHUE caxapa B CTYIKE,
KUIIEHUE U KOHAEHCAIMs BOJbl) U XMMHUUYECKUX (TOPEHUE CBEYHU, MPOKAIMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOCHCTBUE MeJla C KUCIIOTOM) SIBJICHUH, HAOII0ICHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHUSI XMUMHUYECKUX peakuuil (pa3joKeHHe caxapa,
B3aUMOJICHCTBUE CEPHOU KHCIOTHI C XJIOPUIOM Oapusi, pa3lioKeHUE THIPOKCHIIA
meau (Il) mpu HarpeBanuu, B3auMojelcTBHE Keje3a ¢ pacTBopoM coinu meau (11),
M3YYEHHE CIIOCOOOB pa3fesieHUs] CMECEil: ¢ MOMOIIbI0 MarHura, (UIbTPOBaHUE,
BbIMIApUBAaHKE, TUCTUIUISIMS, XpoMaTorpadus, MpoBeIeHUE OYUCTKUA MOBAPEHHOU
Colii, HaAOJIOJEHWEe W  ONHCAaHUE  Pe3yJbTaTOB  IMPOBEJICHHUS  OIbITA,
WUTFOCTPUPYIOMIETO 3aKOH COXPAHEHHS MACChl, CO3/IaHHE MOZEIEH MOJIEKYI
(11apoCTEeP>KHEBBIX).

BaxHeiilue npeacTaBuTe/Id HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopon — 2jeMEHT M IPOCTOE
BelecTBo. HaxoxkaeHue kuciopojga B mpupoge, (U3HYECKHE U XUMHUUYECKHUE
cBoiictBa (peakiuu ropeHus). Oxkcunapl. [Ipumenenue xkucnopoga. CrocoObI
MOJIYYCHUSI KUCTIOpOJla B JIaDOpaTOpuM M MPOMBIIUIEHHOCTH. KpyroBopor
KHCJIopoJia B mpupojae. O30H — ajuioTpornHas MoAu(pUKaIus KUCIOpo/ia.



TemmoBoit >gdekT XUMHUYECKOM peakluu, TEPMOXMMHUYECKUE YpaBHEHUS,
9K30- U DHAOTEPMHUUYECKHE pEaKIuu. TOIIMBO: yroib W METaH. 3arpsi3HEHUE
BO3/yXa, YCUJIEHHE MTAaPHUKOBOTO 3 (eKTa, pa3pylieHHe 030HOBOT'O CIIOS.

Bonopon — anemeHT u mpoctoe BeniecTBo. Haxoxnenue Bo1opoia B IpUpo/ie,
bu3MYeCcKre U XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI TToay4deHust. Kuciorer
U COJIN.

MounspHbiii 006EM Ta30B. Pacuérbl Mo XUMUYECKUM YpaBHEHUSIM.

dusnyeckue CBOMCTBA BOABL. Boxa Kak pacTBOpUTElb. PacTBOpBL.
HacellieHHble M HEHACHIIEHHbIE pacTBOpPbI. PacTBOPHUMOCTH BEHIECTB B BOJIE.
MaccoBas 10711 BEIIECTBA B pacTBOpPEe. XMMHUYECKUE CBOMCTBA BOJIbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4yenoBeKka. KpyroBopoT BOJIbI B MPUPOJIE.
3arps3HeHue NPUPOAHBIX BOA. OXpaHa U OYMCTKA TPUPOIHBIX BOJ.

Knaccudukarus Heoprannueckux coeauHeHuid. Oxcuapl. Knaccudukanms
OKCHJOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCIOTHBIC, aM{OTepHBIE) U
HeconeoOpasyrome. Homenknatypa okcunoB. @Puznueckue U XUMHYECKUE
CBOMCTBA OKCUIO0B. [loiryueHne okcuios.

OcHoBanus. Knaccudukanus OCHOBaHMI: INENOYM U HEPACTBOPHUMBIC
ocHoBaHuda. HomeHkiarypa ocHoBaHui. du3znueckue M XUMHUYECKUE CBOMCTBA
ocHoBaHui. [lonmyuyeHnne ocCHOBaHUM.

Kucnorsl. Knaccudukamus kuciaor. Homenknarypa kucinor. @usndeckue u
XUMHWYECKHE CBOMCTBA KHCIOT. Psin aktuBHOcTH MetayuioB H. H. bexkerosa.
[Tonydyenue KucIor.

Comu. Homenknatypa comeil. @U3nyeckue U XUMHYECKUE CBOWCTBA COJIEH.
[Tonyuenue coien.

['eneTnueckas CBsI3b MEXIY KJIACCAMU HEOPTaHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpEJIeNIEHUE COACPKAHUsI KUCIOPOAa B BO3AyXe, MOTyYEHHE,
cobupaHue, pacrno3HaBaHWE W HW3YUYEHHE CBOMCTB KHUCIOpOJa, HAOIIOIEHUE
B3aMMOJCICTBUASL BEIIECTB C KHCIOPOJAOM M YCIIOBUA BO3HHUKHOBEHHUS U
MpeKpanieHus ropeHus (moxapa), 03HaKOMJIEHUE ¢ 00pa3iiaMy OKCUJIOB U OMTMCAHUE
UX CBOMCTB, TNOJIydeHHE, COOMpaHue, paclo3HaBaHUE M M3YYEHHE CBOMCTB
BojAopoAa (ropenue), B3auMozeicTrre Bojioposia ¢ okcuaom meau (1) (BoamoxxHo
MCITI0JIb30BaHUE BUAEOMATEPUAJIOB), HA0JII0IEHHE 00PA3IIOB BEIIECTB KOJUYECTBOM
1 Monb, wuccienoBaHue OCOOCHHOCTEH pPACTBOPEHUS BEUIECTB C Pa3TUYHON
PacTBOPUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C OIPEACIEHHON MacCOBOW NOJEH
pPacTBOPEHHOIO BEILIECTBA, B3aMMOJCHCTBHE BOJbI C METAUIaMH (HATPUEM U
KaJbliieM) (BO3MOXKHO  HCIIOJIb30BAaHHUE BHJICOMATEpHasoOB), HCCIEIOBAHUE
00pa3IoB HEOPTraHUYECKUX BEIIECTB PA3IMYHbIX KJIAaCCOB, HAOJIIOIEHUE N3MEHEHUS
OKpacKH UHJIMKATOPOB B PACTBOPAX KUCJIOT U HIEN0YEH, N3YUEHUE B3aUMOICICTBUS



okcuaa meau (II) ¢ pacTBOpoM cepHOM KUCIOTHI, KUCIOT C METAJUIaMH, PEeaKIui
HEUTpaIN3allM, IOJy4CeHHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOIO
MeTajljla APYTUM U3 pacTBOPA COJIM, PEHIEHNE SKCIIEPUMEHTAIbHBIX 33124 110 TEME
«BaxHel1me KiIaccel HEOPraHUYECKUX COCTUHEHUI.

Ilepuognuecknii 3axkoH u Ilepumognyeckas cucreMa XHUMHYECKHX
jemeHToB JI. W. MenpgeneeBa. CrpoeHne aroMoB. XUMHYECKasi CBS3b.
OKHCIUTETBbHO-BOCCTAHOBHUTE/IbHbIC PEAKIIUH

[lepBbie TOMBITKH KIAaCCU(PUKALMK XUMHUYECKUX 3yeMeHTOB. llonstue o
rpynnax CXOOHBIX JJIEMEHTOB (ILEJOYHBIE M IIEJOYHO3EMEIbHBIE METAUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPbIE 00pa3yloT aM(OTEPHbIE OKCHIbI
Y TUAPOKCHUIBI.

Ilepnonnuecknii 3akoH. Ileprnonnueckas cucTeMa XUMUYECKHUX dJIEMEHTOB /l.
N. Menneneera. Koporkonepuoanas u nimuHHornepuoaHas ¢hopmsl [lepruoanaeckoi
cucteMbl xumuueckux snemeHToB J[. M. Menneneesa. Ilepuonbl u rpymiibl.
@U3NYECKHUN CMBICI MMOPSIKOBOIO HOMEPA, HOMEPOB NIEPUOAA U TPYIIIBI JIEMEHTA.

Crpoenune atomMoB. CocTtaB aToMHBIX siaep. M3otomnbl. DnektpoHbl. CTpoeHue
ANEKTPOHHBIX  000J04YeK aroMoB MepBbIX 20 XUMUYECKUX  DIJIEMEHTOB
Ilepuonnueckon cucremsl JI. 1. MenaeneeBa. XapakTepucTUKa XUMHUYECKOIO
3JIEMEHTa 10 ero noyioxenuto B [lepuonnueckon cucreme 1. . Mennaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTrOMOB XUMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB IO TPYIIIaM U IIEPUOJAM.

3nauenue [lepuoanueckoro 3akona u [leproanyeckoil CUCTEMbBI XUMHAYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W npaktuku. [[. M. MenneneeB — ydéHbli u
IPaKIaHWH.

Xumuueckasi cBsA3b. KoBasieHTHass (monsipHass W HENOJSIPHAs) CBA3b.
DIIEKTPOOTPULIATENBHOCTh XUMHUUECKUX 3JIEMEHTOB. LIOHHAs CBSI3b.

Crenenp  okucieHus.  OKHUCIMTEIbHO-BOCCTAHOBUTENBHBIE  PEAKLUU.
IIpouecchl OKUCIEHHS U BOCCTAHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

U3y4eHUE OOpa3LOB BEUIECTB METAUIOB M HEMETAUIOB, B3aWMOJICHCTBHE
TUAPOKCUAA LHMHKA C pPACTBOPAMH KHCIOT M IWIEJIOYEH, IMPOBEACHUE OMBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBl  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUU
(ropeHue, peakuuu pa3aokKeHUs, COETUHECHHUS).

Mesxcnpeomemmnbnie ceasu

Peanmu3anus MeXNpeIMETHBIX CBA3€H IIPU M3YYEHMH XUMHHM B 8 KIacce
OCYILIECTBJISIETCSI  4Yepe3 HCIHOJb30BaHME KaK OOIIMX €eCTEeCTBEHHO-HAaYyYHBIX
NOHATHM, TaK W TOHATHUM, SIBISIOIIMXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.



OO1Me ecTeCTBEHHO-HAYYHBIC TOHATHUS: HAy4dHBIM (DakT, rumnoresa, Teopus,
3aKOH, aHaliu3, CHHTE3, KiIaccu(puKauus, MNEepUOAUYHOCTb, HAOIIO/IEHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHKE, U3MEPEHHE, MOJIEIb, SBICHUE.

®dusnka: MmaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIN, H30TOIBI,
paOaKTUBHOCTb, MOJIEKYNA, AJEKTPUUECKUI 3apsiji, BEIIECTBO, TEJNO, O0BEM,
arperaTHO€ COCTOSIHME BeUIeCTBa, TIa3, (U3MuUecKue BEIMYMHBI, €IUHHIIBI
U3MEpPEHUs, KOCMOC, TUIAHETHI, 3BE3/1b1, COJHIIE.

buonorust: orocunTes, npixanue, ouocdepa.

["eorpadust: atmocdepa, ruapochepa, MUHEPAIBI, TOPHBIC TTOPOIBI, TOJE3HBIC
UCKOIaeMbl€, TOIUIMBO, BOAHBIE PECYPCHI.

9 KUIIACC

BemecTBo 1 XuMHYecKas peakust

Ilepuoanueckuit 3akoH. Ilepuoauueckas cucremMma XUMHUYECKUX JIEMEHTOB /1.
N. MenneneeBa. CTtpoeHHe aroMoOB. 3aKOHOMEPHOCTM B HM3MEHEHHHM CBOWCTB
XUMHYECKUX JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KIS, KAIBLUSA U X COCIUHEHUN
B COOTBETCTBUM C TIOJOKEHHEM »3jeMeHTOB B Ilepumonnueckoil cucreme Hu
CTPOEHUEM UX ATOMOB.

CrpoeHne BemiecTBa: BHJbI XUMHUYECKOM CBS3H. THIBI KPUCTAUIMYECKUX
PEMETOK, 3aBUCMMOCTb CBOMCTB BEIIECTBA OT THUINA KPUCTAJUIMYECKON PEIIETKU U
BUJa XUMHUECKOU CBSI3H.

Krnaccugukaimss 1 HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XUMUYECKHE
CBOMCTBA BEIIECTB, OTHOCAUIMXCSA K Pa3IMYHBIM KjaccaM HEOPraHU4eCKUX
COEIMHEHNI, TEHETUYECKAs CBA3b HEOPIraHUYECKUX BEILIECTB.

Krnaccudukaius XuMUYecKUX peakuid Mo pa3iudyHbIM NpU3HaKaMm (10 YucIy
M COCTaBy YYacTBYIOIIUMX B PEaKIMHM BEIIECTB, MO TemioBoMy 3¢ddekty, mo
U3MEHEHUIO CTENEeHEeW OKUCIEHUS XUMHYECKUX 3JIEMEHTOB, MO0 0OpaTUMOCTH, IO
Y4aCTHIO KaTajau3aTopa). JDK30- U 3HJAOTEPMHUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHHUSL.

[lonsitue o ckopoctu Xumudeckol peakuuu. [lonarue o0 oOpaTUMBIX U
HEOOpaTUMBIX XHUMHYECKUX peakuusax. [IoHsATHe 0 TOMOreHHBIX U IeTepOreHHBIX
peakuusx. [lonstue o xkaranuse. [lonsTue o xumuueckom paBHoBecun. DAKTOPHI,
BIMSIOIIME Ha CKOPOCTh XMMHUYECKOM pEaKUUH U TMOJIOKEHUE XUMHYECKOTO

paBHOBECHSL.
OKHCAUTENbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIIMHM,  JJIEKTPOHHBIM  OayaHC
OKHCIIUTEIBbHO-BOCCTAHOBUTEIBLHON peaKkuuu. CocrasneHue YPaBHEHUU

OKHUCJIUTEIIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIMA C  HCIOJBb30BAaHUEM  METOJa
3JICKTPOHHOTO OajaHca.



Teopus 3MEKTPOTUTUYECKON AUCCOLMALUN. DIEKTPOIUTHI U HEAIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHn3M AHCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BUAAMU
xuMuueckont cBsizu. CreneHs aucconuanuu. CHUIbHBIE U CJIA0bIE 3JIEKTPOJIUTHI.

Peakunn moHHOro oOMeHa. Y cioBusl MPOTEKAHUS PEaKLMi HOHHOTO OOMEHa,
IIOJIHBIE W COKpAlIEHHbIE HWOHHBIE ypaBHEHHs peakunii. CBOMCTBA KHCIIOT,
OCHOBAHMWI U COJIEH B CBETE MPECTABICHUIN 00 2JIEKTPOIUTHIECKOM JUCCOIMAIIHH.
KauecTBennble peakunu Ha HOHBIL. [IoHsATHE O TMApOIN3E COTEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMM KPHUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX
BEIIECTB — METAJUIOB M HEMETAUIoB (rpaduTa M aiMasza), CJIOXKHBIX BEIECTB
(x10puaa HaTpHs ), UCCIAEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKOM pEaKIuu OT
BO3/ICUCTBUS  PA3IUYHBIX  (DAKTOPOB, HCCIENOBAHUE  BJIEKTPOMPOBOIHOCTH
pacTBOPOB BEIIECTB, IPOLIECCA IUCCOIUAIIMN KUCIIOT, IEJI04Yel U colieit (BO3MOXKHO
HCIIOJIb30BAaHUE BHUJIE0 MATEPHUATIOB), NPOBEAEHUE ONBITOB, HIUIFOCTPUPYIOLIUX
NpU3HAKU TMPOTEKAaHUs peakuuidi HOHHOro oOMeHa (oOpa3oBaHUE OcajiKa,
BbI/IEJIEHUE Tra3za, 0oOpa30BaHHWE BOJbI), ONBITOB, WLIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIMTEIIbHO-BOCCTAHOBUTEIIbHBIX pEaKUHUidl (FOpeHue, peakiuu pas3yIoKEeHHUs,
COCIMHEHMSI), pacllO3HABAHWE  HEOPraHWYECKUX  BEIIECTB C  IOMOILBIO
KaueCTBEHHBIX PEAKLIUN HA MOHBI, PEIICHUE DKCIIEPUMEHTAIIBHBIX 33]1a4.

Hemerasiibl 4 MX cCOeIUHEHMS

OO6mrast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u (pu3Mueckue CBOMCTBA MPOCTHIX
BEIIECTB — IAJIOT€HOB. XMMUYECKUE CBOMCTBA HA PUMEPE XJIopa (B3auMOECHCTBHE
C MeTajulaMH, HeMeTalUlaMH, uienodyamu). XsopoBojopoa. ConsgHas KucCIOTa,
XUMHUYECKUE CBOWCTBA, MOJIyYCHHE, IpuMeHeHue. JleldcrBue xjuopa U
XJIOPOBOJIOPO/IA HA OPraHu3M YeNnoBeKa. BaxkHenmme XIopuabl U UX HaXO0KJICHHE B
IIPUPOLE.

OOmas xapaktepuctuka 3meMeHToB VIA-rpymmbel. OcoOOGEHHOCTH CTPOEHUs
aTOMOB, XapaKkTepHble cTeneHu okucieHus. CtpoeHue U (u3MUecKHe CBONCTBA
MPOCTBIX BEUIECTB — KUCIIOPOJa U Cepbl. AJIIOTPONHBIE MOAU(DUKAIIMN KHCIOPOa
U cepbl. XuMU4eckue cBoicTBa cepbl. CepoBOAOpOH, CTpoeHUe, (Ppu3nyeckue u
XUMHAYECKHEe CcBOMCTBA. OKCHIABI CEpbl KAaK IPEACTABUTEIN KHUCIOTHBIX OKCHIOB.
CepHas kuciora, pu3nyecKrue 1 XMuMHUIEeCKHUe CBOMCTBA (00I1I1e KaK MPeICTaBUTEIIS
KJjlacca KUCJIOT U crneurduueckre). XUMUYECKUE PEaKIUH, JeKallue B OCHOBE
IPOMBIIIEHHOTO CIoco0a TOJIydeHHs] CepHOM KHUCHOThl. llpumeHeHue cepHOM
KucaoTel. ConM cepHOM KHCIOThI, KaueCTBEHHAs pEakIus Ha Cyib(ar-HOoH.
Haxoxnenune ceppl m €€ COENMHEHUM B NpUPOAE. XUMHUYECKOE 3arpsa3HCHHE
OKpYXKarouied cpelbl COEAMHEHUSIMU cepbl (KUCIOTHBIE OXKAM, 3arpsi3HEHHE
BO3/yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEAOTBPAICHUS.



OOmas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOECHMUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUS. A30T, paclpocTpaHEHHE B MPUPO/IE,
(¢usnueckre U xuMu4ueckre cporictBa. KpyroBopot azora B mpupojae. AMMHAK, €ro
(pu3nyeckue 1 XMMHUYECKHUE CBOICTBA, MONIydeHHe U npuMeHeHne. Colu aMMOHUS,
X Qu3nUecKre U XMMUYECKHEe CBOMCTBA, IpruMeHeHne. KauecTBeHHas peakius Ha
MOHbI aMMOHMs. A30THasl KHUCJIOTa, €€ MOJy4eHHe, (PU3NUYECKUE U XUMUYECKUE
cBoiicTBa (0OIMEe Kak TMPEACTAaBUTENs Kiacca KHUCIOT W  crnenududecKue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHHUSI B KaU€CTBE MUHEPAJIbHBIX YI0OpEHUH.
XUMUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpelibl COETUHEHUSIMU a30Ta (KUCIOTHBIE
JOKM, 3arpsA3HEHUE BO3AyXa, MOYBBI U BOAOEMOB). dDochop, amioTponHbie
monudukanuu pocdopa, pusnueckue n xumuueckue cpoictBa. Okcun docdopa
(V) u dochopras xucmora, pusnyeckrue M XUMUYECKHE CBOMCTBA, MOIyYEHHE.
Hcnonbs3zoBanue GocharoB B Ka4eCTBE MUHEPAJIbHBIX y10OpEHUIA.

OObmast xapaktepuctuka 3meMeHToB |VA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTEMIEHU OKUCIEHUS. Y TIIEpO/I, AJUIOTPOIIHbIE MOAU(PUKALIUY,
pacrpocTpaHeHHe B Mpupoje, pusnueckue U XUMHYECKUE CBOWCTBA. AJCOpOIus.
Kpyrosopor yriepoga B mnpupone. Okcuabl yriaepoja, uX (U3HUECKHE U
XMMHUYECKHE CBOWMCTBA, JAEWCTBHE Ha JKUBBIE OPraHU3MbI, I[OJIyYEHUE U
pUMEHEHHEe. DKOJIOTHUECKUE MPoOJIeMbl, CBsA3aHHbIe ¢ okcuaoM yriepona (IV),
rUnoTe3a riao0aqbHOr0 MOTEIUICHUS KJMMaTa, MapHUKOBBIM 3(dekT. YroibHas
KucjaoTa U e€ conmu, WX (u3MUeckne M XUMHUYECKHE CBOIWCTBA, IMONYYCHUE H
npuMeHeHue. KauecTBeHHass peakuus Ha KapOoHaT-MoHbL. Hcmonb3oBaHue
KapOOHATOB B OBITY, METUIIMHE, IPOMBIIIIJICHHOCTH U CEJIbCKOM XO351CTBE.

[lepBoHavampHBIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHUAX
yriaepona (MeTaH, 3TaH, 3TUJICH, alleTUJICH, dTaHOJ, TIIULEPHH, YKCYCHAs! KHCIIOTA).
[IpupoaHblE HCTOYHUKM YIJIEBOAOPOAOB (Yrojb, NPUPOAHBIA ra3, HEPTH),
NPOAYKTHI UX mepepaboTku (OeH3WH), UX POJib B OBITY U MPOMBIIUICHHOCTH.
[TonsiTie 0 OMONIOTUYECKU BaXKHBIX BEIIECTBAX: KMpaX, OenKax, YriieBoJax — U Ux
poiaM B OKM3HM 4eloBeKa. MarepuaabHOE €IMHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCTMHECHUN.

Kpemuuii, ero @usnueckue M XUMHYECKHE CBOICTBA, IOJy4YEHUE U
npumenenne. CoequHeHNs KpeMHuUA B ipupoze. O01mure npeacTaBieHus: 00 OKCUIe
kpemHus (IV) u kpemHueBoi kucinore. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B
IPOMBILUIEHHOCTH. BaxkHeilne cTpouTenbHblE MaTepHalibl: KEpaMUKa, CTEKIIO,
IEMEHT, OeToH, ene300eToH. [IpobGieMbl 0Oe30MacHOro  MCMOJIb30BaHUS
CTPOUTENBHBIX MaTepHaIOB B TOBCETHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

M3y4yeHHUE 00pa3I0B HEOPraHUYECKUX BEIIECTB, CBONCTB COJSHOW KHCIJIOTHI,
IPOBEICHNE KaYeCTBEHHBIX PEaKIUi Ha XJIOPHUI-UOHBI U HAOIIOJACHHE MPU3HAKOB



UX TPOTEKaHHUs, OMBITHI, OTpakarollue (PU3NUECKHE M XUMHUYECKHE CBOMCTBA
rajJJoreHOB M UX COEIMHEHUH (BO3MOXKHO MCIIOJIb30BAHUE BHUAEOMATEPUAIIOB),
03HAKOMJICHHE ¢ 00pa3iiaMu XJIOpU10B (TAJIOT€HUI0B), 03HAKOMJIEHUE C 00pa3aMu
ceppl M €€ COENMHEHUSMU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
HaOJII0IeHHEe mpolecca O0yTrJIMBaHUs caxapa Moj ASHCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KUCIOTHI, U3YUCHHE XUMUYECKUX CBOMCTB Pa30aBICHHON CEPHOM KUCIOTHI,
IPOBE/ICHNE KaUeCTBEHHOMN peakiy Ha Cynb(aT-uoH U HaOII0ACHNE MPU3HaKa e€
POTEKAaHUsI, O3HAKOMJIEHHE C (PU3MYECKUMHU CBOMCTBAMM a3oTa, (ochopa u ux
COCAMHEHUM (BO3MOXKHO MCIOJIb30BAaHUE BHUIEOMATEPUANIOB), 00pa3liaMy a30THBIX
u dochopHbIX ynoOpeHui, moiydeHue, coOrpanue, pacro3HaBaHUE U W3y4YEHUE
CBOMCTB aMMMaKa, IMPOBEICHHE KAaYECTBEHHBIX pEaKIHMil HAa HOH aMMOHHUA M
dochar-moH W U3yyeHHWE TPHU3HAKOB UX MPOTEKAaHUs, B3aMMOCICTBHE
KOHIICHTPUPOBAHHOW a30THOM KHUCJIOTBI C MEIbI0 (BO3MOXHO MCIIOJIb30BAHUE
BUJICOMATEPUAJIOB), HM3Y4YEHHE MOJENeH KPUCTALIMYECKUX PEIIETOK anMasa,
rpaguta, (ymnepeHa, O3HAKOMIIEHHE C IMPOLIECCOM aJCOPOLMU PaCTBOPEHHBIX
BEUIECTB AKTUBUPOBAHHBIM YriI€M M YCTPOWCTBOM IPOTHBOrasa, IOIY4YEHHE,
coOupaHue, paclo3HaBaHWE M U3YYEHHE CBOMCTB YIVIEKMCIIOIO ra3a, MpOBEACHUE
Ka4eCTBEHHBIX PEaKlMil Ha KapOOHAT U CUJIMKAT-UOHBI U U3y4yEHHUE NMPU3HAKOB MX
MPOTEKAHMS, O3HAKOMJIEHHME C MPOAYKIHMEH CUIMKATHOM MPOMBIIUIEHHOCTH,
pELIeHNE 3KCIEPUMEHTAIBHBIX 3a7ad Mo TeMe «BakHellue HeMeTalulbl U HX
COETUHEHUSD.

MeTtanibl 1 MX COeIMHEHUS

OO1ast XapaKTeprUCTUKa XUMHUYECKUX 3JIEMEHTOB — METaNIOB HA OCHOBAHUU
ux nonoxeHus B Ilepuonnueckoi cucreMe XuMHYECKUX dieMeHToB [[. .
MenpaeneeBa n ctpoeHus: aToMoB. CTpoeHHe MeTauioB. MeTtaudeckas CBsi3b U
METaUIMYEeCKass  KPUCTAUIMYECKAs  peleTKa.  ODJIEKTPOXMMUYECKHH  pAX
HanpsoKeHUN MeTaiioB. OU3ndeckue U XUMUYECKHE CBOMCTBa MeTauioB. OOiue
CcrocoObl ToJIydeHHs] MeTauioB. IloHATHE O KOpPpPO3UMM METAJIOB, OCHOBHBIE
CHOCOOBI 3aIUTHI UX OT Koppo3uu. CriaBsl (CTanb, YyT'yH, AOPATIOMUHUN, OpOH3a)
Y UX IPUMEHEHHE B OBITY U IPOMBIILIEHHOCTH.

[IlenouHble MeTaIbl: NOJIOKEHUE B lleproanueckon cucteMe XMMHUYECKUX
anemeHToB /. M. MenaeneeBa, cTpoeHHE MX aTOMOB, HaXOXIAEHHUE B IPHUPOIE.
du3nyeckre U XMMUYECKHE CBOMCTBA (HAa mpumMepe HaTpus U Kanusi). OKCHIbl U
TUAPOKCUIBl HAaTpusi W Kamus. [IpuMEeHeHHe IIEJOYHBIX METAUIOB M HX
COETMHEHNH.

IIlenoyHo3eMeNnbHbIE METALUIBI MAarHUM W KaJbLUHUM: IIOJIOKEHUE B
[lepnonnueckon cucreme xumuueckux aseMenToB /1. 1. Menneneesa, ctpoeHne ux
aTOMOB, HaXOXkJAeHHe B mpupojae. Puznyeckre U XMMHUUYECKUE CBOMCTBA MarHusi u



Kby, BakHeme coefuHeHns KaTbIus (OKCHI, THAPOKCH I, COJIN). JKECTKOCTH
BOJIBI ¥ CIIOCOOBI €€ yCTpaHEHUSI.

AJIFOMUHUI: TTOJ1I0)KeHUE B [leproanyueckoi cucTeMe XUMAYECKHUX AJIEMEHTOB
. 1. MenneneeBa, CTpoeHHE aToMa, HaxoxJaeHue B npuponae. dusmueckue u
XUMUYECKHE CBOMCTBA aMIOMUHUA. AMQOTEpHbIE CBOMCTBA OKCUAA U THAPOKCUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoguueckoit cucteMe XUMHYECKUX IJIEMEHTOB /.
N. MengeneeBa, CTpoeHHE aroMma, HaxoXkJAeHHWE B Ipupone. Dusumueckue u
XUMHYECKHEe CBOMCTBA kee3a. OKCHUIbl, THAPOKCUIBLI U conu xxenesa (1) u xenesa
(1), ux cocras, CBOICTBA U TOITyYCHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C O00pas3llaMd METAJUIOB M CIUIABOB, WX (HU3NIECKUMH
CBOMCTBaMH, M3Yy4Y€HHE  PE3yJbTaTOB  KOPPO3HMHU  METALIOB  (BO3MOXKHO
WCIOJIb30BaHUE BHUACOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUSI OKCHIA
KaJIbIIUS W HATpus C BOJOM (BO3MOXKHO MCIIOJIb30BAHUE BHIEOMATEPHAIIOR),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJbI, POILIECCA TOPEHHUS KENE3a B KHUCIOPOJE
(BO3MOKHO  HUCIIOJB30BaHUE  BHUIEOMATEpPUATIOB), TMPU3HAKOB  MPOTEKAHMS
Ka4CCTBEHHBIX PEaKIIMii Ha MOHBI: MarHus, KaJIbLKs, aTFOMUHUS, IIMHKA, sKene3a (11)
u xenesa (), menu (), HaOmoneHne M omnucaHue MPOIECCOB OKpaIllMBaHUs
IJJaMEHU HWOHAMU HaTpHs, Kalusd W Kalblus (BO3MOXKHO HCITOJIh30BaHUE
BUJIEOMATEPHUAJIOB), UCCIIeIOBaHNE aM(POTEPHBIX CBOMUCTB TMIPOKCH 1A ATFOMUHUS U
THUJIPOKCHIA LIMHKA, PELICHUE YKCIEPUMEHTAIBHBIX 3a7au 1o Teme «Baxueitue
METAJIbI U UX COCTUHECHUS.

XuMus M OKpy:Kawluas cpeaa

BemecTtBa u Marepualibl B MOBCEIHEBHOM KW3HM 4YEIOBEKA. be3ormacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMUUYECKUX peakiui B ObITy. IlepBas momors mnpu
XUMUYECKUX 0KOTraxX U OTPABJICHUSX.

XUMUYECKOE 3arps3HEHUE OKpYXKarollel cpenbl (IpeaesbHas OMycTUMAas
KOHIIeHTpanus BemiecTs, nainee — [1JIK). Pons XumMuu B pemieHun SKOJIOTHUYECKUX
po0IEM.

Xumuueckuii IKcnepumenm:

M3y4eHHEe OOpa3lloB MaTepuaioB (CTEKJIO, CIUIaBbl METAUIOB, MOJMMEPHbIC
MaTepHuabl).

Mesxcnpeomemmnbnie ceasu

Peanmu3anusa MeXNpeIMETHBIX CBA3€HM IIPU M3YYEHMH XUMHM B 9 Kiacce
OCYIIECTBIIICTCS Yepe3 HCIONb30BaHUE KaK OOIIUX eCTECTBEHHO-HAYYHBIX
MOHSITUM, TaK W TOHSTHM, SIBJSIOMIMXCS CUCTEMHBIMU JJIsl OTACIBHBIX MPEAMETOB
€CTECTBCHHO-HAYYHOT'O LIMKJIA.



OOuiue ecTeCTBEHHO-HAYYHbIEC MOHATHUS: HAaydHbI (akT, rUmores3a, 3aKOH,
TEOpHsl, aHaliMu3, CHUHTE3, Kiaccu(ukaius, TMepUOJUYHOCTh, HAOII0JCHHUE,
AKCIIEPUMEHT, MOJCITUPOBAHHUE, W3MEPEHUE, MOJeNb, SBICHUE, MapHUKOBBIN
a(dexT, TeXHOIOT U, MaTepHaIbl.

®dwusuka: MmaTepusi, aTOM, SJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKIIH/I, H30TOIIHI,
paliOaKTUBHOCTb, MOJIEKYIIa, ANEKTPUUYECKUIN 3apsij, MPOBOJTHUKH,
HOJYIPOBOAHUKHU, JUDJIEKTPUKH, (OTOJIEMEHT, BELIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHHE BEIIECTBa, ra3, pacTBOP, PACTBOPUMOCTbD, KPUCTAITMIECKAs
peméTka, CiuiaBbl, (PU3UYECKHE BEIWYUHBI, €AMHUIIBI W3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, TIJIaHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunTes, apixanue, O6mochepa, sKOCHCTEMa, MHUHEpPAIbHBIE
ya00peHHsI, MUKPO3JIEMEHThI, MAaKPO3JIEMEHTHI, IUTATEIbHBIE BEIIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MUHEpaIbl, TOPHbIE TTOPOABI, MOJIE3HbIE
MCKOMaeMble, TOIUIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JINMUHOCTHBIE PE3YJIBTATBI

JIuyHOCTHBIE pe3ybTaThl OCBOEHUSI MPOTPAMMbl OCHOBHOT'O OOIIEro
o0pa3oBaHusl JOCTUTAIOTCA B XOJ¢ OOYyYeHHUS] XUMUU B €IUHCTBE Y4EOHOH W
BOCITUTATEJILHON JESTEILHOCTU B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMHU
COIIMOKYJIbTYPHBIMU M JTYXOBHO-HPABCTBEHHBIMU IICHHOCTSIMHM, MPUHSATHIMU B
oOIIeCTBE TpaBWJIaMW W HOpPMAMHU TMOBEJACHUS U CIIOCOOCTBYIOT TIpolieccaM
CaMOIIO3HAHMS, CAMOPA3BUTHS U COIUATTU3AIIMN 00 yUJarOIINXCS.

JImaHOCTHBIE  pe3yJdbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOACTBOBATBCS CUCTEMOM TO3UTHUBHBIX LIEHHOCTHBIX OpHEHTAlUWd H
pacuIMpeHue ONbITa AESITENbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpHOTHYECKOr0 BOCITUTAHUS

LIEHHOCTHOI'O OTHOILLIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
M HAy4YHOMY HACJIEuI0, TMOHUMAHUS 3HAUYCHUS XUMHUUYECKOM HAyKH B >KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIOCOOHOCTH BIAJIETh JOCTOBEPHOW WH(MOpMAaIHE o
NEPENOBBIX JOCTHXKEHUSAX W OTKPBITHUSX MHUPOBOM M OTEYECTBEHHOW XHMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPakKIAHCKOr 0 BOCTIMTAHUS :

MpEACTaBICHUS O COIMAIbHBIX HOpPMax MW MpaBWIaX MEXKIUYHOCTHBIX
OTHOIICHUI B KOJUICKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECCTBEHHO
MOJIE3HOMN, Y4eOHOMCCIIeI0BATEIHCKOM, TBOPUECKON U APYTHX BUAX NEITEILHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM JESATEIBHOCTH TPU BHITIOJHECHUU
y4eOHBIX, TI03HABATENbHBIX 3a/lay, BBHIMOJHEHUH XUMHUUYECKHX DKCIIEPUMEHTOB,
CO3/IaHUH YYEOHBIX MPOEKTOB, CTPEMJICHUSI K B3AUMOIIOHUMAHHUIO U B3aUMOIIOMOIIIH
B TIPOIIECCE ATOW y4EeOHOU ACSITEIILHOCTH, TOTOBHOCTH OIICHUBATh CBOE MTOBEICHHE
Y TOCTYNKH CBOMX TOBApUIIEH C MO3UIMU HPABCTBEHHBIX M IPABOBBIX HOPM C
y4E€TOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOr' 0 TIO3HAHMS

MHPOBO33PEHUYECKHUE MPEACTABICHHUS O BEIIECTBE U XMMHUYECKOW pEaKIuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH WU COCTaBISIONINE
OCHOBY JIJIl TIOHUMaHUSI CYINTHOCTH HAayYHOW KAapTHUHBI MHUpA, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTUS MPUPOIbI, B3aUMOCBS3IX 4YEJIOBEKA C
MPUPOIHON CPEAOH, O POJIU XMMHUU B MO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MMO3HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIY4Y€HUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOJUMBIC Jii OOBICHEHHUS HAOJI0OIaeMbIX IMPOIIECCOB W SIBJIICHUM,
MO3HABATEIHbHOW, WH(OPMAIIMOHHON W YHTATENHCKOW KYJIbTYPBhI, B TOM YHCJE
HABBIKOB CAMOCTOSITEIbHOM paboThl ¢ y4eOHBIMH TEKCTaMHU, CIPABOYHOM



JUTEPaTypoil, JOCTYNMHBIMU TEXHUYECKUMU CpPEICTBaMH HWHOOPMAIIMOHHBIX
TEXHOJIOTH;

UHTEpEC K OOYYEHHIO M T03HAHMIO, JIOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K caM0OOpa3oBaHMIO, MPOEKTHOM W  HCCIE0BATENIbCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBJICHHOCTH W YPOBHS OOy4YEHUS B
JIaJIbHEUIIIEM

4) opMHUpOBaHNUSA KYJIHTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKH3HW, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY
3I0pPOBbIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHHE IOCIECACTBHN H
HENPHUATUE BPEAHBIX MPUBBIYCK (YIIOTPEOJICHUS alKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOIMMOCTH  COOJIOZICHUSI TIPaBWJI OE30MAaCHOCTH TIPH  OOpAIIEHUU C
XUMUYECKMMH BEIIECTBAMHU B OBITY U PEATbHOMN KU3HH,

5) TpyaoBOro BoCIuTAHMS:

MHTEPEC K MPAKTUIECKOMY U3YUCHHIO TPOPECCHil U Tpyaa pa3iIudHOro poja,
yBO)XEHHE K TPYJly U Pe3yJibTaTaM TPYJOBOU NeATEIbHOCTH, B TOM YUCJIE Ha OCHOBE
MPUMEHEHUsT  TPEIMETHBIX 3HAaHWH 1O  XWMHH, OCO3HAHHBIA  BBIOOP
WHIWBUTYAJIbHON TPACKTOPUH MPOJODKCHHS 00pa30BaHUs ¢ YIETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XUMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
YCTICTITHON MPOQeCCUOHATBHON NEITEILHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH QIalITUPOBATHCS B MPO(PECCHOHAILHOM Cpe/Ie;

6) PKOJI0rH4eCcKOro BOCIIUTAHUS:

HKOJIOTMYECKH IIeJIeCO00pa3HOe OTHOIIIEHUE K TPUPO/I€ KaK UCTOYHUKY KU3HH
Ha 3emiie, OCHOBE €€ CyIIEeCTBOBAaHUS, TOHUMAHHE IIEHHOCTH 370pPOBOTO H
Oe3omacHOro o00pas3a JKU3HU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
buznueckoMy U TICUXHUYECKOMY 3JI0POBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
paBUJI 0€30MACHOT O MOBEICHMSI IPU paboTe ¢ BEIIECTBAMU, a TAK)KE B CUTYaIUsX,
YIPOXKAIOMINX 3/IOPOBBIO M JKU3HU JIFOJICH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, MOJydaeMble TIPU U3yYE€HUU XUMUU, IS
pEIICHUs 3a/1a4, CBSI3aHHBIX C OKPYXKAIOUIEH MPUPOIHON Cpeoi, Il MOBBIIICHUS
YPOBHSI  SKOJOTMYECKOM  KyJAbTYpBl, OCO3HAHHs TJIOOATBHOTO  Xapakrepa
AKOJIOTMYECKUX MpOoOJeM M MyTe UX pEHIeHHs MOCPEACTBOM METOJ0B XUMHH,
9KOJIOTMYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBATHCS MM B IO3HABATEILHOM,
KOMMYHUKATHUBHOM U COLIMATILHOM MPAKTHUKE.

METAINPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMeTHBIX pPE3yJbTaTOB BBIACISAIOT 3HAYMMBIC IS
dbopMUpOBaHUS MUPOBO33PEHUS OOIICHAYIHBIC TTOHATHSA (3aKOH, TEOPHS, PUHIIHUII,
TUMoTe3a, (aKT, CHCTEMa, TPOIECC, OJKCIEPUMEHT W JpPYyroe.), KOTOpbIE
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAyYHBIX YYCOHBIX MpeaMeTax W IO3BOJIIOT Ha
OCHOBE 3HAHWH W3 ATUX MPeaMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOU



HAYYHOM KapTHHE MHUpA, U YHUBEpCalbHbIe yueOHbIE NEHCTBUS (I103HABATEIbHBIE,
KOMMYHHUKATHUBHbBIC, PETyJSTUBHBIC), KOTOpbIe OOECIeYuBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY TUIAHUPOBAHUIO W OCYILIECTBICHUIO y4eOHOMU
NEATENbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIe 1elicTBUS

ba3oBble Joruueckue JeHCTBUA:

YMEHHUS UCIHOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUHU
3HaHUMU: PACKPBIBATh CMBICI XMMHYECKUX MOHSTHUH (BBIACIATH MX XapaKTEPHbIC
NPU3HAKW, YCTAHABIMBATH B3aUMOCBS3b C JAPYTMMH TMOHSTHSIMU), UCIIOJb30BAThH
MOHSTHUS JJIs1 OOBSICHEHUS OTJEIbHBIX (DAKTOB U SBJICHUM, BEIOMPATh OCHOBAHUS U
KpUTEpHUH ISl KJIACCU(PUKANA XUMHUYECKUX BEIIECTB M XUMUUYECKHX PEaKIIHi,
yCTaHABJIMBATh MPUYMHHO-CJICACTBEHHBIC CBSI3M MEXAY OOBEKTaAMU HW3Y4YCHHUS,
CTPOUTH JIOTUYECKUE PACCYXIECHUs (MHIAYKTUBHBIC, NE€TyKTUBHbIE, [0 aHAJIOTHH),
JienaTh BBIBO/BI U 3aKJIFOUCHUS,

YMEHHE TMPUMEHATh B TIPOLECCE TO3HAHUS TMOHATHUS (NIPEIMETHbIE W
METaNnpeIMETHbIEC), CHMBOJIMYECKHUE (3HAKOBBIE) MOJIETU, UCIIOJIb3YEMbIE B XUMHUH,
peoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XMMUU MOJIEIbHBIE MPEICTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJI JJIEMEHTa), XUMHUYecKas (opmyna U ypaBHEHHE
XUMUYECKON PEeaKIUU — MPHU PEIICHUH y4eOHO-TI03HABATENbHBIX 3a/1a4, C Y4ETOM
ATUX MOJEIbHBIX TPEICTABICHUN BBIABISTh U XAPAKTEPU30BATHh CYILIECTBEHHbIC
MPU3HAKK U3YYaEeMbIX O0OBEKTOB — XUMHYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUi,
BBISIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICJICTBEHHBIE CBS3U U
MPOTUBOPEUHUS B U3YyHAEMbIX MPOLIECCAX U SIBICHUSX.

Bba3zoBrble ucciienoBaTejIbCKHeE 1eHCTBUA .

YMEHHUE UCIOJIb30BAaTh IOCTABICHHBIE BOMPOCHI B KAaY€CTBE WHCTPYMEHTA
MO3HAHUS, A TAKXKE B KAYECTBE OCHOBBI JIJ1s1 (HOPMHUPOBAHUS TUTIOTE3BI 110 TIPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CYKJICHHUII;

NpuOOpETEHHUE ONbITa MO TUIAHUPOBAHUIO, OPraHU3allui U MPOBEICHUIO
YYEHUYECKUX DKCIEPUMEHTOB, YMEHUE HaOMoIaTh 3a XOAOM IIpolecca,
CaMOCTOSITETTLHO TIPOTHO3UPOBATH €r0 Pe3ysbTar, PopMYIUpPOBaTH O0OOIIECHUS U
BBIBOJIBI 11O pe3yJIbTaTaM NPOBEAEHHOTO OIbITA, UCCIENOBAHUSA, COCTABIATh OTUET
0 MpOJIEJTaHHOM padore.

Pabora ¢ undopmanmei:

yMEHHE BBIOUpaTh, AHATU3UPOBATH M WHTEPIPETUPOBATH HHGOPMAIIUIO
Pa3IUYHBIX BUJOB U (OPM MPEICTABICHUS, TTOTYy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4yHO-TIOMYJIIpHAsl  JINTEpAaTypa XHUMHUYECKOTO COJIEpKaHUs, CIPABOUYHBIC
nocoOusi, pecypcel MHTepHeTa), KPUTUUYECKU OIICHUBATh MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO MH(OPMAIIHIO;



YMEHHE MPUMEHSTh pa3jIMuHbIe METOJbI M 3alpoChl MPU MOUCKE U O0TOOpE
UHGOpMAIIMM U COOTBETCTBYIOIMX JaHHBIX, HEOOXOIMMBIX JJIsi BBIIIOJHEHMS
y4eOHBIX U TO3HABATEIBHBIX 3a/1a4 OMpPEIeNEHHOrO TUTIA, IPHOOPETEHNE OMbITA B
001acTH  UCHOJb30BaHUs  HMHPOPMALIMOHHO-KOMMYHHMKATUBHBIX  TEXHOJOTUH,
OBJIA/ICHHUE KYJIbTYPOH aKTHUBHOTO MCIIOIb30BAHUS PA3TMUHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOSITETILHO BBHIOMPATh ONTUMAIBHYIO (DOpMY TIpesicTaBieHus: HHGOpMaIlud U
WUIIOCTPUPOBATh pellaeMble 3aJaudl HECJIOXKHBIMU CXEMaMH, JAdarpaMMamu,
apyrumu popMamu rpaduku U UX KOMOMHALUSMU;

YMEHHE UCMHONb30BaTh M aHAJU3UpOBaTh B TMpolecce yuyeOHOW U
MCCIIEIOBATEIbCKON NIEATENHHOCTH MH(DOPMALUIO O BIUSHUM MPOMBIIIJICHHOCTH,
CEeNIbCKOTO XO3iHCTBa W TPAHCIOPTa Ha COCTOSIHME OKpPYKAlOUIeW NPUpPOIHOM
Cpeabl.

KoMMmyHHKaTHBHBIE YHUBEpPCAIbHbIE yYeOHbIe 1eiiCTBUS:

yYMEHUS 3a/1aBaTh BOIPOCHI (B X0J1€ JUajaora v (Wim) JUCKYCCUM) MO CYILIECTBY
oOcyxJ1aeMoil TeMbl, (OpMyIUpOBaTh CBOM MPEAJIOKEHUS OTHOCUTEIHHO
BBITIOJIHEHUS TIPETIOKEHHON 3a/1auu;

YMEHUS  TPEACTABIATh  TMOJTYYCHHBIE  pe3ydbTaThl  MO3HABATEIHHOU
JESTEIbHOCTU B YCTHBIX M IUCBbMEHHBIX TEKCTax; JelaTh I[PE3CHTAINI0
pe3yJIbTAaTOB BBIOJHEHUS XUMHUYECKOTO SKCIIEpUMEHTa (J1abOpaTOpPHOTO OIbITA,
71a00paToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEUIECTB, YU€OHOTO MPOEKTA);

YMEHUSA Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOW W MCCIEAOBATENbCKOM  JEATENbHOCTH  TNpPU  pEIICHUU
BO3HHUKAIOUIMX MPOOJEeM Ha OCHOBE Y4€ra OOIIMX HHTEPECOB M COTJIaCOBaHUS
no3unuii (00CYXKIeHUsI, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYPMBD», KOOPAHMHAIIHS
COBMECTHBIX JIEWCTBUM, ONpEIEJICHHEe KPUTEPHUEB 10 OIEHKE KauyecTBa
BBITIOJIHEHHOM pabOThI U APYTHE).

PeryasiTuBHbIe YHUBepcajibHble yueOHbIe el CTBUS:

YMEHHE CaMOCTOSITEIbHO OMNpeNessTh LENd ACSTeIbHOCTH, IIaHUPOBATH,
OCYIIECTBIISATb, KOHTPOJUPOBATh U MPH HEOOXOAMMOCTU KOPPEKTUPOBATH CBOIO
JesITeNbHOCTD, BRIOMpaTh Haubosee 3(hHeKTUBHBIE CIIOCOOBI pelIeHUs] YIeOHBIX U
MO3HABATEJIbHBIX 3a/lay, CaMOCTOSATEIBHO COCTaBJIATh WJIH KOPPEKTHUPOBATH
MPEVIOKEHHBIA AITOPUTM JACHUCTBUM TPHU BBINOJHEHUHM 33aJaHUM C Y4ETOM
MOJTyYEHUS] HOBBIX 3HAHUK 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHUBAaTh COOTBETCTBUE IMOJYYEHHOIO pe3yjbTaTa 3asBICHHOW LEIH, YMEHHE
UCTIOJIh30BaTh M aHATM3UPOBATH KOHTEKCTHI, PE/JIaraéMble B YCIOBUU 3aJJaHHA.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3ylIbTaTOB IO OCBOCHHUIO 00s3aTEIHLHOTO
COJIEpP)KaHMsI, YCTAHOBJIEHHOIO JaHHOM (denepaibHOM padodueil mporpammoit,
BBIJICJISIIOT: OCBOEHHBbIE OOYYalOIIMMUCS Hay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



nercTBUM, crnenuduueckue 1 OPEeAMETHOM o0ylacTh  «XHUMHS», BHJbBI
NEATENIBHOCTA 1O  IIOJYYEHUIO HOBOIO  3HAHWs, €ro HWHTEpPIpPETalyH,
peoOpa3oBaHUIO U IPUMEHEHUIO B PA3JIMUHBIX Y4€OHBIX U HOBBIX CUTYaIUSIX.

K xoniy oOyuenus B 8 kiacce npeMeTHbIE pe3ysIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMHUPOBAHHOCTH Y 00 yJaIOIIUXCS YMEHHUI:

e PpacKpbIBaThb CMBICI OCHOBHBIX XHMHWYECKHX MOHSTHI: aToM, MOJIEKYIa,
XUMHYECKUN JJIEMEHT, IPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO, CMECH
(oHOpOHAS U HEOHOPO/IHASI), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJIIpHAs Macca, KOJMYECTBO BELIECTBA, MOJb, MOJISIPHAs Macca,
MaccoBast J10JIsI XUMUUYECKOTO 3JIEMEHTa B COCIUHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTA, OCHOBAHHUE, COJIb, 3JEKTPOOTPUIATEIBLHOCTh, CTEIEHb
OKHUCJICHHsS, XUMHUUYECKasl pPeaKiusi, KIacCUPUKAIUSI PEaKIuid: PeaKiuu
COCIMHEHUS, PpEaKIUU pPa3JOKEHUS, PEaKUWU 3aMEIICHUS, pEaKIuu
oOMeHa, 9K30- M SHIOTEPMHUUECKHUE PEaKINH, TETUIOBON 3P HEKT peakiuu,
AJIpO aTOMa, SJIEKTPOHHBIN CJION aToMa, aTOMHasi OpOUTalIb, paJNyC aToMa,
XUMHYECKAsl CBSA3b, MOJSIPHASI U HEMOJSIPHAST KOBAJICHTHAS CBSI3b, HOHHAS
CBSI3b, MOH, KaTHOH, aHHWOH, pacTBOpP, MAaccoBas JOJisI BEIIECTBA
(IporieHTHas! KOHIIEHTPAIIMsI) B paCTBOPE;

e WUIKOCTPUPOBATh B3aWMOCBA3b OCHOBHBIX XUMHWYECKUX TMOHSATHN W
MPUMEHSITH 3TU MOHATHUS IPU ONMMCAHUM BEUIECTB U UX MPEBPAICHHUII;

e HCMOJIb30BaTh XUMUUYECKYH) CHUMBOJMKY JJiI COCTaBJeHUA (PopMyi
BEILIECTB U YPABHEHUU XUMHUUYECKUX PEAKIIHM;

e ONpENENATh BAJICHTHOCTH aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENEHb  OKUCIEHUsSI  DJEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MIPUHAJISKHOCTh BELIECTB K OMNPEACIEHHOMY KJAcCy COCIMHEHHUM I10
dbopMynaMm, BHUJ XUMUYECKOM CBsI3M (KOBaJ€HTHasT M HOHHAasg) B
HEOPraHWYECKUX COCIMHEHHUSX;

e packpeiBath cMmbica Ilepmognueckoro 3akona J[. W. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE MEPUOAUYECKON 3aBUCUMOCTH CBOICTB
XUMHYECKUX BJIEMEHTOB OT MX IOJOKEeHUA B llepmommueckoin cucreme,
3aKOHOB COXPAHEHHSI MacChl BEIIECTB, ITOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YUYE€HUsI, 3aKOHA ABOTaapo;

e OIKCHIBATHh W XapakTepuszoBaTh TaOmuuyHyro Gopmy Ilepuoauueckoit
CUCTEMBl XUMHUYECKUX DJJIEMEHTOB: pa3linyarh TOHATUSA «IJIaBHAs
noarpynmna (A-rpynna)» u «modouynas noarpynna (b-rpynmna)», manbsie u
OoJbIIME TIEPUOABI, COOTHOCUTH O0O3HAYEHHS, KOTOpbIE HMEIOTCS B
tabmuue «llepuogmyeckass cucrema XuMHYeCKUX »djeMeHToB [[. U.
MengeneeBa» ¢ YHUCIOBBIMH XapAaKTEPUCTUKAMHU CTPOCHHS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsi si/ipa, 00IIee YUCIO JIEKTPOHOB U
pacrpesiesIeHUe UX MO JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UUIUPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHMYECKUE BEIECTBA,
XUMHMUYECKHE PeakUMH (IO YHUCIy U COCTaBYy YYacTBYIOLIUX B peaKUuu
BELIECTB, MO0 TEMIO0BOMY 3D (PeKTy);

XapakTepu30BaTh (OMUCHIBATH) OOIIME XWMHYECKHE CBOWCTBA BEILECTB
pa3IMYHbBIX KJIACCOB, MOATBEPKasl OMMCAHUE ITPUMEPAMH MOJIEKYJIIPHBIX
YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX KaYE€CTBEHHOI'O
COCTaBa, BO3MOXKHOCTHM NPOTEKAHMS XUMHYECKUX MpPEBpALEHUN B
pa3MYHbIX YCIOBUSIX;

BBIUKCIIATh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYEO MAaccChl BEILIECTB,
MAacCOBYIO JIOJII0 XMUMHYECKOTO »3JeMeHTa Mo (opMmyrne CoeIuHeHHs,
MacCOBYIO JIOJIFO BEIIECTBA B pACTBOPE, IPOBOAUTH PACUETHI 10 YPABHEHUIO
XUMHYECKOUN peaKIu;

IMPUMEHSATH OCHOBHBIE OIE€paIluy MBICIIUTEIbHON JEATEIbHOCTH — aHAIN3 U
CHUHTE3, CpaBHEHHUE, 0000IleHHe, CHUCTEMaTHU3allMio, KiIaccu(UKaINIO,
BBISIBJICHUE IPUYUHHO-CIIEICTBEHHBIX CBS3€H — JUII M3Yy4EHUs CBOMCTB
BEUIECTB U XMMHUYECKMX PpEaKIMil, €CTECTBEHHO-HAyYHbIE METO/bI
NO3HaHMUSI — HAOJIOJEHUE, U3MEpPEHHE, MOJEIMPOBAHUE, SKCIEPUMEHT
(peanbHbBIN U MBICJICHHBIN);

CJIeZI0BATh MPaBUIIaM MOJIb30BaHU XMMHUECKOH MOCYA0M U TJAOOPaTOPHBIM
0o0Opy/IOBaHHEM, a TaKXKe TNpaBWIaM OOpAICHUS C BEIIECTBAMHU B
COOTBETCTBUU C MHCTPYKUMUSIMH IO BBIMOJIHEHUIO J1AOOPATOPHBIX
XUMHYECKUX OTIBITOB IO MOTYYEHUIO U COOMPAHUIO ra3000pa3HbIX BELIECTB
(BoopoAa M KUCIOpOAa), IPUTOTOBIEHUIO PACTBOPOB C OIpPEEIEHHON
MAacCOBOW JOJIEW PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U IIPOBOJIMTH
XUMHUYECKUE SKCHEPUMEHTHI MO PACIIO3HABAHHMIO PACTBOPOB LIEIOYEH WU
KHUCJIOT C TIOMOIIBIO MHIUKATOPOB (JaKkMyc, ¢eHo(Tanent, METUIOPaHK

U Jpyrue).

K xonIy oOyueHus B 9 kiacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXxaTh C()OPMUPOBAHHOCTh Y 00YUaAOIIUXCS YMEHUIA:

pPacKphIBaTh CMBICT OCHOBHBIX XUMUYECKHX TOHATHH: XHUMHYECCKUH
AJIEMEHT, aTOM, MOJIEKyJia, HOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO,
CIIO)KHOE BEI[ECTBO, BAJIEHTHOCTh, JJIEKTPOOTPUIATEILHOCTh, CTEMEHb
OKHUCJICHUSI, XUMUYECKasi peakilvsi, XUMUYECKasl CBsI3b, TEIIOBOM d(dexT
peaKkiui, MOJb, MOJIPHBIA  OO0OBEM,  PacTBOpP,  AJIEKTPOJUTHI,
HEAJICKTPOJIUTHI, JJIEKTPOJIIMTUYECKAS JTUCCOIMAIMS, PEAKIIUH HOHHOTO
oOMEHa, Karalu3aTrop, XUMHUYECKOE paBHOBECHE, OOpaTHMbie U



HeoOpaTUMbIE pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC DPEAKIUH,
OKHUCIIUTENb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJIEHUE, AJTTIOTPOIIHS,
aM(OTepHOCTS, XUMHUYECKast CBSI3b (koBajJIeHTHA, HOHHaA,
METAIUIMYECKAS ), KPUCTAIUIMYECKAs PEMIETKA, KOPPO3HS METAILIOB, CILIABBI,
CKOPOCTh XMMHUYECKOW peakIuu, MpeJeiabHO JOMYyCTUMas KOHIEHTpAIUs
ITJK BemecTBa;

WJUTFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHWYECKUX [MOHATHI U
MPUMEHSIThH 3TU TTOHSATHUSI IPU ONMKMCAHUM BEIIECTB U UX MPEBPAICHHUI
UCIOJIb30BaTh XUMUYECKYI0 CHMBOJIUKY [JIi COCTaBJCHUS (OpMYyI
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIINN;

OIPEENATh BAIEHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHUSAX PpA3JIMYHOTO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
ONpeAeIEHHOMY KJIacCy COEQUHEHUN Mo (opMmyiam, BHJ XUMHUYECKOM
CBs3U (KOBAJICHTHAsl, MOHHAs, METAUIMUECKas) B HEOPraHHMYECKUX
COCIMHEHUAX, 3aps]l MOHA M0 XUMUYECKON (opMmylie, XapakTep cpeibl B
BOJHBIX PACTBOPAaX HEOPraHMYECKUX COCIMHEHUM, TUM KPUCTAJUITMYECKOMN
PEIETKU KOHKPETHOI' O BEILIECTBA;

packpbiBaTh cmbica llepuoamyeckoro 3akona JI. M. MeHneneeBa u
JIEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIHUCHIBATh U XapaKTEepPU30BaTh
tabymmunyio ¢opmy [leprmonuyueckoit CUCTEMBbI XUMUYECKUX JJIEMEHTOB:
pa3nuyarth MOHATUS «JaBHas mnoArpymnmna (A-rpynma)» M «mododyHas
noarpymnmna (b-rpynmna)», manble u OOJbIIME TEPUOABI, COOTHOCHUTH
0003HaYEHUSI, KOTOPHIE UMEIOTCS B IEPUOINYECKOM TaOIHIIe, C YUCIIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XMMUUYECKHUX AJIEMEHTOB (COCTaB U
3apsii siApa, oOIee 4YHCIIO JJIEKTPOHOB M pachpeiesieHue HX 10
AJNIEKTPOHHBIM CJO0SIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COEJUMHEHHI B Mpelesiax MallblX MEePUOOB U
[JIABHBIX MOATPYIII ¢ YYETOM CTPOCHHS UX aTOMOB;

KJIaCCU(UIIUPOBATh XUMUYECKUE DJIEMEHTBI, HECOPraHMUYECKUE BEIEeCTBA,
XUMUYECKUE peakuuu (MO0 YUCIYy U COCTABY YYaCTBYIOIIMX B PEaKIMU
BEIIECTB, MO TEIUIOBOMY 3(PQEeKTy, M0 M3MEHEHHUIO CTETICHEW OKHUCIICHUS
XUMUYECKUX IJIEMEHTOB);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME W CHeHU(UUECKUEe XUMHUUYECKHE
CBOMCTBA MPOCTBIX M CIOXHBIX BEHIECTB, IOATBEPKIasi OINHUCAHUE
npuMepaMu MOJICKYJIIPHBIX U HMOHHBIX YPaBHEHHU COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIU;

COCTaBJISITb YPABHEHUS AJIEKTPOIMTHUUYECKOW JUCCOLMAIMU  KHUCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAIEHHbIE YPABHEHUS PEAKIIUA MOHHOIO



oOMEHa, ypaBHEHHUS PEaKIUM, TOATBEPXKIAIOIINX CYIIECTBOBAHUE
TCHETUYECKOU CBS3M MEXKIY BEIIECTBAMHM PA3JIMUYHBIX KJIACCOB;
pPacKphIBaTh CYITHOCTh OKHCIIUTEILHO-BOCCTAHOBUTEIBHBIX — PEAKITUH
MTOCPEJICTBOM COCTaBJICHHUSI JICKTPOHHOTO 0aJlaHCca dTHX PEaKIINi;
MPOTHO3UPOBATh CBOWCTBA BEIMIECTB B 3aBHCHMOCTH OT WX CTPOCHUS,
BO3MOYKHOCTH TPOTCKAHWS XHMHYCCKUX TIPEBpAIICHUH B Pa3THMYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIHHYIO MOJICKYJIIPHYIO U MOJIIPHYEO MacChl BEIIECTB,
MacCOBYIO JIOJIFO XHUMHYECKOTO »dJeMeHTa Mo (opMmyrne CoeIuHEHHS,
MacCOBYIO JIOJTIO BEIIECTBA B paCTBOPE, IPOBOAUTH PACUETHI IT0 YPABHEHHUIO
XUMHYECKOU PEAKLINY;

COOIOaTh TIPABHJIA TIOJIH30BAHUS XMMUYECKOM TIOCYI0H U J1ab OpaTOPHBIM
o0OpyJIOBaHMEM, a TaKXe TMpaBWiIa oOOpalleHUus C BeIIeCTBAMU B
COOTBETCTBUUA C MHCTPYKIHUSIMHU TI0 BBIMOJHCHHUIO JTAOOPATOPHBIX
XUMUYECKHUX OMBITOB I10 MOJTYYECHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIECTB
(aMMuMaka 1 yriaekuciaoro rasa);

MIPOBOAUTH PEAKIINH, TTOATBEPKAAIOTNE KAYSCTBECHHBIN COCTAB Pa3ITMIHBIX
BCILIECTB: PACIO3HABATh ONBITHBIM IYTEM XJIOPHA-, OPOMHJI-, HOIUI-,
kapOoHat-, (ocdar-, cunmkar-, cyiabdar-, THAPOKCUII-MOHBI, KATHOHBI
aMMOHHSI U HWOHBI HM3YyUYCHHBIX METAJIOB, MPHCYTCTBYIOIIHME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

MIPUMEHSITH OCHOBHBIC OIEpaIlii MBICIIUTEILHON ACATEILHOCTH — aHAIU3 1
CUHTE3, CpaBHCHHUE, 0000IIICHNE, CHCTEMAaTHU3aI1I0, BRIBICHNE TPUINHHO-
CIICICTBCHHBIX CBS3€H — JJI1 M3YUCHUSI CBOMCTB BEIICCTB U XUMHUYCCKUX
peaKIii, E€CTECTBEHHO-HAy4YHbIC METOJbl TO3HAHUS — HaOIIOeHNE,
U3MEpeHue, MOACIMPOBAHUE, IKCIIEPUMEHT (PEaJIbHBIM U MBICIICHHBIN ).



TEMATHUYECKOE INTAHUPOBAHHUE

8 KVIACC
Koan4gecTBo 4acoB
Ne HaumeHoBaHnue pa3nesnoB u
KonTpoabubie
n/n TEeM MPOrpaMMBbl Bcero
padoThI
Paspnea 1. llepBoHayajibHbIe XMMUYECKHE TOHATHS
XuMus — BakHast 00J1aCThb
€CTECTBO3HAHUS U
1.1 . 5
MPaKTUYECKOMN JeATEIIbHOCTH
YyejoBeKa
BemecTBa u XuMHnueckue
1.2 15 1
peakuuu
Wroro mo pazneny 20

Pa3nen 2. BaxkHeliiue npeacTaBuTe 1M HEOPraHU4eCKMX BelleCTB

Bo3nyx. Kucnopon. Ilonsitue

2.1 6
00 okchaax
59 Bonopona.Ilonsitue o kucnorax 8
' U COJISIX
53 Bopa. PactBopel. [TonsiTie 06 5 1

OCHOBAHMHAX

24 OCHOBHBIE KJIACCHI 1 1

HEOPraHMYECKUX COCTUHEHHI

Wroro mo pazneny 30

IIpakTnueckue
padoThI

iIeKTPOHHbBIE (LU POBbIE)
o0pa3oBaTesbHbIE PeCypChl

bubmioreka [IOK
https://m.edsoo.ru/7f41837c

bu6mmnoreka [JOK
https://m.edsoo.ru/7f41837¢

bubmioreka [IOK
https://m.edsoo.ru/7f41837c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢

bubmioreka [IOK
https://m.edsoo.ru/7f41837c

bu6mnoreka [JOK
https://m.edsoo.ru/7f41837c

Pasnea 3. Ilepuoauveckuii 3akon u [lepuoanyeckasi cucrema xumudeckux 1emMeHToB /. U. MenaeneeBa. CTpoeHune aToMOB.

XumMuieckas cBsi3b. OKMCINTEIbHO-BOCCTAHOBHTEJIbHbIE peaKkumun


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

[Teproanyeckuii 3aK0H 1
[Tepuonnyeckas cucrema

3.1 XUMHYECKHX dy1eMenToB JI. 1.
MenpeneeBa. CTpoeHue aroma
XuMudeckasi CBS3b.

3.2 OKHUCIUTETBHO-

BOCCTAHOBUTCIIbHBIC PCAKIIUH

Hroro no pazgeny

Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

15

68

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢

bubmioreka [IOK
https://m.edsoo.ru/7f41837c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c¢



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

9 KUIIACC

Ne n/m

Pa3zpmea 1.

1.1

1.2

1.3

HaumeHoBaHue pa3iesoB H TeM
NPOrpamMmabl

BemecTBo 1 XMMHYECKHE PeaKIHU
IToBTOpEeHUE U yriydiieHue 3HaHUI
OCHOBHBIX Pa3ZeJIoB Kypca 8 Kiacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX
peakuit

DIIEKTPOIINTHYECKAS T CCOLIUALIHSL.
XUMHUYECKHE PEAKIIMU B PaCTBOPax

Uroro no pazneny

Paznen 2.

2.1

2.2

2.3

24

Hemeranabl 1 HX CocANHCHUHA

OO61mas XxapaKTepuCcTUKa XMMHYECKHX
anemenToB VIIA-rpynmel. ["anorens

OO01mas XxapakTepuCTUKa XMMHYECKUX
anemenToB VIA-rpynmnsl. Cepa u eé
COEIMHEHUS

OO01mas XxapakTepuCcTUKa XHMHYECKHX
aneMeHToB VA-rpynmsl. A3oT, pocdhop u ux
COCIMHEHHUS

OO61mas xapaKTepuCTUKa XMMHYECKUX
anemenToB |VA-rpynmel. Yriaepoa u
KpPEMHUU U UX COCTUHECHUS

Hroro no pazneny

KoanuyecTBo 4acoB

Bcero

17

25

KoHnTpoJbHbIe
padoThI

IIpakTnueckune
padoThI

DJIeKTPOHHbIE
(uudposbie)
oOpa3oBaTe/bHbIE

pecypchl

bu6moreka IIOK
https://m.edsoo.ru/7f41a636

bub6moreka [JOK
https://m.edsoo.ru/7f41a636

bu6moreka IIOK
https://m.edsoo.ru/7f41a636

but6moreka [JOK
https://m.edsoo.ru/7f41a636

bu6moreka [JOK
https://m.edsoo.ru/7f41a636

but6moreka [JOK
https://m.edsoo.ru/7f41a636

Bbub6morexa IIOK
https://m.edsoo.ru/7f41a636



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

Paznena 3. MeTaJsIBI M X COCIUHECHUS

3.1 OO01uMe cCBOMCTBA METAJIOB

3.2 Baxxueiinme MeTanibl 1 UX COETUHEHUS

Uroro no pazneny

Pa3nen 4. Xumusi v okpyxkaounias cpeaa

4.1 BemecTBa u Marepuanisl B )KM3HH YEJIOBEKA
Uroro no pazneny
PesepBHOE Bpems

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

16

20

68

bubmmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6moreka [JOK
https://m.edsoo.ru/7f41a636

bu6moreka [IOK
https://m.edsoo.ru/7f41a636

bubmmoreka [IOK
https://m.edsoo.ru/7f41a636



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




HHOYPOYHOE IINTAHUPOBAHHUE
8 KNIACC

Ne

. Tema ypoka

[Ipenmer xumun. Ponb xumuu B
KU3HU YeroBeka. Tena u BelecTa
[TonsiTne o MeToaxX MO3HAHUS B
XUMHH

[Tpaktrnueckas padora Ne 1 «IIpaBuia
paboThl B 1a0OpaTOPUH U MTPUEMBI
oOpalieHus ¢ JJabopaTOpHbIM
000pyIOBaHUEM

Yucrtele BemecTsa 1 cMecd. CiocoObl
paszieseHus cMecei

[IpakTueckas padora Ne 2
5 «Pa3genenue cmeceit (Ha mpumepe
OYHUCTKH ITOBAPEHHOMN COJIN)»

6 ATOMBI U MOJIEKYJIBI

XuUMHYECKHE JIEMEHTHI. 3HAKH
(CI/IMBOJ'IBI) XHUMHUYCCKHX JJICMCHTOB

8 [IpocThie U CIOXKHBIE BEIIECTBA

9 ATOMHO-MOJIEKYJISIPHOE yUEHUE

KoaunuecTBo uacos

Bcero

KoHTpoJbHbIE
padoThbI

IIpakTnueckue
padoThbI

Jara
H3Y4YeHUH

JIEKTPOHHBIE
nu(ppoBbIE
oOpa3oBarejibHbIE

pecypchbl

bu6moreka IIOK
https://m.edsoo.ru/ff0d210c

bub6moreka [JOK
https://m.edsoo.ru/ff0d227e

bubmumoreka [IOK
https://m.edsoo.ru/ff0d23dc

bu6moreka [JOK
https://m.edsoo.ru/ff0d26ca

bu6moreka [JOK
https://m.edsoo.ru/ff0d28c8

but6moreka [JOK
https://m.edsoo.ru/ff0d2a6¢c
bu6moreka IIOK
https://m.edsoo.ru/ff0d2be8
Bbub6morexa IIOK
https://m.edsoo.ru/ff0d2a6c

bu6moreka [JOK
https://m.edsoo.ru/ff0d2d50



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

10

11

12

13

14

15

16

17

18

19

20

3aKOH MOCTOSIHCTBA COCTaBA BEILIECTB.
Xumuueckas popmyia. BaaeHTHOCTD
aTOMOB XMMHYECKHUX DJIEMEHTOB

OtHOcUTENbHAS aTOMHAs Macca.
OTHOcHUTEeNbHAs MOJIEKYJISIpHAst Macca

MaccoBas qoyis1 XUMHUYECKOT O
3JIEMEHTA B COSTMHEHUN

KonmnuectBo Bemecrsa. Monb.
MousnsipHas macca

®usnueckre U XMMU4ECKUE SBJICHUS.
XuMHYecKas peaKkius

[Ipu3Haku 1 ycJIOBHUS TPOTEKAHUS
XUMUYECKUX PEAKIUM

3aKOH COXpaHEHHUS MACChl BEILIECTB.
XUMHYECKHE YPaBHEHUS

Brraucnenns xoandecTBa, MacChl
BEILIECTBA 10 YPaBHEHUAM
XUMHYECKUX PEAKLIHI

Knaccugukanmst XuMudeckux
peakiuii (CoeTMHEHUs, Pa3IIOKEHUSI,
3aMelIeHus, OOMeHa)

M. B. JIoMOHOCOB — y4€EHBII1-
sHuuKIoneaucr. O0o0menue u
cHCTeMaTu3alus 3HAaHUH

Kontponbnas pabora Nel mo reme
«B CIICCTBA U XUMHNYCCKUC pPCAKIITUN»

bub6moreka IIOK
https://m.edsoo.ru/ff0d2eae

bu6moreka [JOK
https://m.edsoo.ru/ff0d323c

bu6moreka [JOK
https://m.edsoo.ru/ff0d350c

but6moreka [JOK
https://m.edsoo.ru/ff0d5230

bu6moreka IIOK
https://m.edsoo.ru/ff0d37fa

but6mmoreka [JOK
https://m.edsoo.ru/ff0d3al6

Bbub6morexa IIOK
https://m.edsoo.ru/ff0d3b88

bu6moreka [JOK
https://m.edsoo.ru/ff0d5708

but6mmoreka [JOK
https://m.edsoo.ru/ff0d3f34

bu6moreka IIOK
https://m.edsoo.ru/ff0d40c4

Bbub6morexa IIOK
https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

21

22

23

24

25

26

27

28

29

30

Bo3ayx — cmech razon. CocraB
Bo3ayxa. Kucinopon — sineMeHT u
npocroe BemectBo. O30H

®u3nYecKre 1 XMMHUYECKHE CBOMCTBA
KHCIIOpoAaa (peaKIiuy OKUCIICHHS,
ropenue). [Tonstue 06 okcuaax

Crioco0bI oTyyeHHs! KUCIOPOAa B
71a00paTOPHH U MPOMBIIIJIEHHOCTH.
IIpumenenue kuciopona

TennoBoi 3¢hHeKT XuMHIECKOM
peakLuu, MOHATHE O
TEPMOXMMUYECKOM YPABHEHUH, IK30-
U SHIOTEPMHUUYECKUX PEAKIIMAX
Tonnuso (HeQTh, yroib U MeTaH).
3arpsi3HEHHE BO3/1yXa, CIIOCOOBI €ro
MIPeOTBpAICHUS

[Ipaktuueckas padota Ne 3 o Teme
«[Tomyuenue u cobupanue
KHCJI0pOJia, U3y4yeHHe ero CBONCTBY
Bonopon — 3yieMeHT u mpocToe
BeuiecTBo. Haxoxenue B npupoze
du3nueckre 1 XUMUYECKUE CBOICTBa
Bojopoaa. [Ipumenenue Bogopoaa

TloHsiTiEe 0 KUCIOTAX U COJISIX

Crioco6bI mosTyueHus BOJ0poia B
nabopaTopuu

bub6moreka IIOK
https://m.edsoo.ru/ff0d448e

bu6moreka [JOK
https://m.edsoo.ru/ff0d4614

bu6moreka [JOK
https://m.edsoo.ru/ff0d497a

bu6moreka [JOK
https://m.edsoo.ru/ff0d4790

bu6morexa IIOK
https://m.edsoo.ru/ff0d4c4a

bu6moreka [JOK
https://m.edsoo.ru/ff0d4ae2

but6moreka [JOK
https://m.edsoo.ru/ff0d4dd0

but6moreka [JOK
https://m.edsoo.ru/ff0d4dd0

bu6moreka IIOK
https://m.edsoo.ru/ff0d50d2

bubmmoreka [IOK
https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

31

32

33

34

35

36

37

38

39

40

[Ipaktueckas padorta Ne 4 mo treme
«Ilonyuenue u cobupanue BOAOpoaa,
HU3yYEHUE ETO CBOWCTBY»

MounsipHblil 00bEM ra3oB. 3aKoH
ABorajipo

Boruncnenust 00b€Ma, KomdecTBa
BEII[ECTBA I'a3a 10 €ro U3BECTHOMY
KOJINYECTBY BEILIECTBA UJIU 00BEMY

Brraucienus 006EMOB razos 110
YpaBHEHUIO PEAKI[MU Ha OCHOBE
3aKOHA 00BEMHBIX OTHOIIIEHUN I'a30B

duznueckre U XUMAYeCKIEe CBOMCTBA
BOJBI

CocraB ocHoBanuii. [lonsitue 06
WHINKATOPaX

Bona xak pactBopuTenb.
Hacrimmenasie 1 HeHaCHIIICHHBIC
pactBOpbl. MaccoBasi 10Jis1 BEIIECTBA
B pacTBOpE

[IpakTryeckas padota Ne 5 o Teme
«IIpuroroBiieHrE pacCTBOPOB C
ONpeNEeNEHHON MaCCOBOM JT0JIEH
pacTBOPEHHOIO BEIIECTBAY»

Kontponbhas pabora Ne2 o reme
«Kucnopon. Bogopoa. Boga»
Oxcuppl: cocTaB, KIacCHpUKAIUS,
HOMEHKJIaTypa

bub6moreka IIOK
https://m.edsoo.ru/ff0d4f42

bubmmoreka [IOK
https://m.edsoo.ru/ff0d542e

bu6moreka [JOK
https://m.edsoo.ru/ff0d55a0

but6moreka [JOK
https://m.edsoo.ru/ff0d5708

bu6moreka [IOK
https://m.edsoo.ru/ff0d587a

bubmumoreka [IOK
https://m.edsoo.ru/ff0d59e2

but6mmoreka [JOK
https://m.edsoo.ru/ff0d5b40

bu6moreka [IOK
https://m.edsoo.ru/ff0d5eba

bu6moreka IIOK
https://m.edsoo.ru/ff0d6342

bubmmoreka [IOK
https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
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[Tonyuenune u XUMUYECKUE CBOWCTBA
KHUCIIOTHBIX, OCHOBHBIX U
aM(pOTEPHBIX OKCUIIOB

OcHoBaHus: cOCTaB, Kiaccuuranus,
HOMEHKJIATypa

[Tonyuenune u XuMUYECKUE CBOWCTBA
OCHOBAHMI

Kucnotsr: coctas, kinaccupukanus,
HOMEHKJIaTypa

[Tonyuenune u XuMU4YECKUE CBOKMCTBA
KHUCJIOT

Conu (cpenHue): HOMEHKIATYpa,
CIOCOOBI MOTY4YCHHSI, XUMHUYECKUE
CBOMCTBA

[Ipaktueckas paborta Ne 6. Pemenue
SKCHEPUMEHTAIbHBIX 3a/1a4 110 TEME
«OCHOBHBI€ KJIaCChl HEOPTaHUUECKUX
COCIMHEHUI»

I'enernueckas cBsA3b MEXKIY
KJIACCAaMH HEOPraHUYECKHUX
COEIUHEHUMN

O0o0mIeHe U CUCTEMaTU3alHs

3HAHUHU

KonTtponbsHas padora Ne3 o teme
"OCHOBHbBIE KJIACChl HEOPTAHUYECKUX
coequHeHun"

bub6moreka IIOK
https://m.edsoo.ru/ff0d664e

bu6moreka [JOK
https://m.edsoo.ru/ff0d67ca

bu6moreka [JOK
https://m.edsoo.ru/ff0d67ca

but6moreka [JOK
https://m.edsoo.ru/ff0dfee2

bu6moreka IIOK
https://m.edsoo.ru/ff0dfee2

bubmmoreka [IOK
https://m.edsoo.ru/00ad9474

bu6moreka [JOK
https://m.edsoo.ru/00ad9b7c

bu6moreka IIOK
https://m.edsoo.ru/00ad9a50

bu6moreka [IOK
https://m.edsoo0.ru/00ad9ch?2

bubmmoreka [IOK
https://m.edsoo.ru/00ad9ela



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
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[TepBbIie MONBITKY KJIaCCH(PUKALINH
XUMHUYECKUX »J1eMeHTOB. IloHsaTre o
IpYyIIIax CXOAHBIX AJIEMEHTOB

[lepnonnuecknii 3aK0H U
[lepnonnueckas cucrema
XHMHYECKUX 3yeMeHToB [[. H.
MenaeneeBa

Ilepuonpl, rpymnmsl, HOArPYIIIIEL

Crpoenue atomoB. CocTaB aTOMHBIX
siaep. M3oTomnsl

CtpoeHne 3JIeKTPOHHBIX 000JI04YEK
aToMoB 31eMeHTOB [lepuoauueckoi
cuctemsl [. 1. Menaeneera

XapakTepucTuKa XMMUYECKOTo
3JIEMEHTA 10 €ro MOJI0XKEHUIO B
[Tepunonnueckoit cucreme /1. 1.
MeneneeBa

3nauenue [lepuoguueckoro 3akoHa
JUIs pa3BUTHS HAYKU U IpakTUKH. [].
N. MenpneneeB — y4€HbIi, IeJaror 1

rpakIaHUH

:‘)HGKTpOOTpI/ILIaTeJ'IBHOCTB aTOMOB
XHUMHYCCKUX 3JICMCHTOB

HNonnas xuMudeckas CBI3b

KoBanenTuas nmoJiIpHad XuMHU4YCCKasa
CBA3b

bub6moreka IIOK
https://m.edsoo0.ru/00ad9ffa

but6mmoreka [JOK
https://m.edsoo.ru/00ada52¢c

bu6moreka IIOK
https://m.edsoo.ru/00ada52c

but6moreka [JOK
https://m.edsoo.ru/00ada342

Bbub6morexa IIOK
https://m.edsoo.ru/00adaébc

but6moreka [JOK
https://m.edsoo.ru/00ada824

bu6moreka IIOK
https://m.edsoo.ru/00ada96e

but6mmoreka [JOK
https://m.edsoo.ru/00adaab8

Bbub6morexa IIOK
https://m.edsoo.ru/00adac34

bu6moreka [JOK
https://m.edsoo.ru/00adaab8



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
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KoBasienTHas HenomnspHas
XUMUYECKas CBSI3b

Crernedpb OKHUCIIEHUS

OKHCINTENBbHO-BOCCTAHOBUTEIILHbIE
peakuuu

OKHCIIUTEIN B BOCCTaHOBUTEIIHN

KonTtponbsHas padora Ned o teme
«Ctpoenne aToMa. XuMU4ecKast
CBSI3b)»

Pe3epsHbIii ypok. O0001IeHNHE 1
CUCTEeMAaTH3al1s 3HAHUI
PesepBHbIii ypok. O6001IeHNE 1
cucTeMaTHh3aIus 3HaHuM

PesepsHbIii ypok. O0001ICHNHE 1
CUCTEMAaTH3alMs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68

Bbub6morexa IIOK
https://m.edso0.ru/00adaab9

but6moreka [JOK
https://m.edsoo.ru/00adae28

bu6moreka [JOK
https://m.edsoo.ru/00adb076
bu6moreka [JOK
https://m.edsoo.ru/00adb076

bu6moreka [IOK
https://m.edso0.ru/00adb486

bu6moreka [IOK
https://m.edso0o.ru/00adb33c

bubmumoreka [IOK
https://m.edsoo.ru/00ad9ch?2

bu6moreka [JOK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

Ne
n/n

Tema ypoka

Ileproanyeckuil 3aK0H.
[Tepuonnueckas cucrema
XHMHUYECKHUX 3JieMeHTOB /I. U.
Menpeineesa

3aKOHOMEPHOCTH B H3MEHEHUH
CBOMCTB XMMHUYECKUX IJIEMEHTOB
IIEPBBIX TPEX MIEPUOJOB
Krnaccudukanuys 1 HOMEHKIIaTypa
HEOPraHWYECKUX BEIIECTB

Bunpl xuMuueckoil ¢BI3U U THUIIBI
KPUCTAJUIMYECKUX PEIETOK
Konrtponenas padora Nel mo teme
«IToBTOpeHue u yriaydnenue
3HAaHUI OCHOBHBIX pa3JeyioB Kypca
8 kiacca»

Knaccugukanus Xumuaeckux

peakuil o pa3JIuyHbIM [IPU3HAKAM

[ToHsiTHE O CKOPOCTH XUMUYECKOU

PCaKIH. IToHsATHE O TOMOT€HHBIX U

reTEPOreHHBIX PEAKLIMAX

[ToHsiTHE O XUMUYECKOM
paBHOBecuU. DAKTOPHI, BIUSIOIINE

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTnuyeckue
padoThI

Jlara
U3Y4YEeHUS

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/bHbIE

pecypchl

but6moreka [JOK
https://m.edsoo.ru/00adb59e

bu6moreka IIOK
https://m.edsoo.ru/00adb6b6

bubmmoreka [IOK
https://m.edsoo.ru/00adb7e2

but6moreka [JOK
https://m.edsoo.ru/00adbac6

bu6moreka IIOK
https://m.edsoo.ru/00adbch0

bubmmoreka [IOK
https://m.edsoo.ru/00adbe9a

bu6moreka [JOK
https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
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Ha CKOPOCTh XMMUYECKON peakiuu
U TOJIOKEHUE XUMUYECKOT O
paBHOBECHUS

OKHUCIIUTENTHHO-
BOCCTAaHOBUTEIHHBIC PEAKIIUH

Teopus 31eKTPOIUTUIECKON
nuccorpanuu. CUIbHBIE U CIa0bIe
AJEKTPOIUTHI

HNoHHbIE ypaBHEHUS peakIuid

XHUMHUYECKHE CBOMCTBA KUCIIOT U
OCHOBAHMUH B CBETE MPEACTABICHUN
00 3JIEKTPOTUTUYECKOM
JUCCOLMAINT

XuMHUYECKHEe CBOMCTBA COJICH B
CBETe Mpe/ICTaBIeHUI 00
IIEKTPOTU THICCKOMN I CCOIMAIIHH

[TonsATHEe o ruagposIU3E CoNei

O0001IeHrE U CUCTEMAaTH3aLH
3HaHUH

ITpakTueckas padora Ne 1.
«Pelenne sxkcriepuMeHTaIbHbIX
3a7au»

Kontponbenas pabora Ne2 o teme
«ONEKTPOIUTHYECKAs
nucconuanua. XuMHu4ecKue
peakiu B pacTBOpPax»

bu6moreka [JOK
https://m.edsoo.ru/00adcade

bu6moreka [JOK
https://m.edsoo.ru/00adcd68

but6moreka [JOK
https://m.edso0o.ru/00add448

bu6moreka IIOK
https://m.edsoo.ru/00add5d8

bu6moreka [JOK
https://m.edsoo.ru/00add8b2

bu6moreka [JOK
https://m.edsoo.ru/00add9d4

but6moreka [JOK
https://m.edso00.ru/00addd12

bu6moreka IIOK
https://m.edsoo.ru/00addbfa

bubmmoreka [IOK
https://m.edsoo.ru/00addecO



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
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OO61ast XapaKTeprUCTUKA Iajlor eHOB.
XuMHUUYECKHE CBONCTBA HA TPUMEPE
XJiopa

Xnopoonopon. ConsiHast KHCIIOTA,

XUMHUUYECKHE CBOMCTBA, MOJTy4YEHUE,
MIPUMEHEHUE

ITpakTueckas padota Ne 2 o treme
«Ilomyuenue COJITHON KUCIIOTHI,
M3y4YEHUE €€ CBOMCTBY
Brruncnenus 1o ypaBHeHUIM
XMUMHUYECKUX PEaKUUi, €CIIU OAUH
U3 peareHTOB J1aH B U30bITKE
OO61ast XapaKTepUCTUKA 3JIEMEHTOB
VIA-rpynms

AnnoTpomnHbie MOTUPUKAIIUN CEPHI.

Haxoxxnenue cepsl u €€
COEIMHEHUM B IPUPO/IE.
XHUMHUYECKHE CBOKCTBA CEPBI
CepoBos10poJ, CTpOEHHE,
¢u3nyecKre U XUMUUYECKUe
CBOICTBA

Oxcuppl cepbl. CepHasi KUCIIOTA,
bu3nyeckre U XUMHYECKHe
CBOIiCTBa, IPUMEHEHUE

XUMHYECKHE PEAKIUY, JIKALIIE B
OCHOBE IIPOMBIIIJIEHHOr0 crioco0a
MIOJIYYEHHUSI CEPHOM KHUCIIOTBHI.
XUMHYECKOE 3arpsi3HEHNE

bub6moreka IIOK
https://m.edsoo.ru/00addfe2

bu6moreka [JOK
https://m.edso0.ru/00ade104

bu6moreka [JOK
https://m.edsoo.ru/00ade348

but6moreka [JOK
https://m.edsoo.ru/00ade488

bub6morexa IIOK
https://m.edsoo.ru/00ade64a

bu6moreka [JOK
https://m.edsoo.ru/00ade64a

bu6moreka [JOK
https://m.edsoo.ru/00ade802

bu6moreka [JOK
https://m.edsoo.ru/00adea28

Bbub6morexa IIOK
https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
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OKpY>KaroIlen cpeibl
COCIMHEHHSIMH CEPBI

Beruucnenne MaccoBo qoim
BBIX0J1a IPOAYKTa peaKkuu

OO6m1ast XxapakTepuCTHUKA 3JIEMEHTOB
VA-rpynnsl. A3or,
pacrpocTpaHeHHe B IPUPO/IE,
¢du3nyecKre U XUMHUYECKUe
CBOICTBA

AmMmuak, ero ¢pu3ndecKue u
XUMHUYECKUE CBOWCTBA, MOJy4yEeHUE
U TIPUMEHEHHE

[TpaxkTuueckas padota Ne 3 mo teme
((HOJ'Iy‘{CHI/Ie aMMHaKka, U3y4CHUC
€ro CBOMCTB»

A3zoTHas KucinoTa, e€ GU3NYeCcKUe u
XUMHUYECKHE CBOMCTBA

Hcrionp30BaHNEe HUTPATOB M COJICH
aMMOHHUS B KA4€CTBE MUHEPAIbHBIX
ynoOpenuil. XuMuuyeckoe
3arpsi3HEHUE OKPYKAIOIIEH Cpeabl
COCIMHEHMSIMH a30Ta

dochop. Oxeup dpocdopa (V) u
docdopHas kuciora, GU3HIESCKHE U
XAMHUYECKHE CBOMCTBA, OJy4YCHUE

Hcnons3oBanue gpocdaros B
Kau€CTBC MUHECPAJIBHBIX

bu6moreka [JOK
https://m.edsoo.ru/00adec8a

bu6moreka [JOK
https://m.edsoo.ru/00adeeab

but6moreka [JOK
https://m.edsoo.ru/00adf004

Bbu6morexa IIOK
https://m.edso0.ru/00adf180

bu6moreka [JOK
https://m.edsoo.ru/00adf306

bu6moreka [JOK
https://m.edsoo.ru/00adf518

but6mmoreka [JOK
https://m.edsoo.ru/00adf68a

Bbub6morexa IIOK
https://m.edsoo.ru/00adfc20



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

yno0opeHuii. 3arpsi3HeHne
npUpoaHOU cpeasl pocharamu
VYrnepon, pacnpocTpaHeHue B

npupoje, pu3udIecKue u 1 bubmmoreka [IOK

https://m.edsoo.ru/00adfd9c

XUMHYECKHUE CBOMCTBA

Oxcunel yriaepoaa, ux Gu3ndeckue

U XUMHUYECKHE CBOICTBA.
bu6moreka [JOK

1
IKoTOrHIECKUE NPODIEMI, https://m.edsoo.ru/00adfebe

CBSI3aHHBIE C OKCHIOM yTJepojia
(V)
bu6moreka [JOK

v g 1
FOIBPHA KHCIOTa 1 ee Co https://m.edsoo.ru/00ae006¢c

[TpakTuueckas pabota Ne 4 mo Teme

"[lonydyeHue yrieKucaoro rasa. 1 1 bubmmorexa [{OK
KauectBeHnHas peakius Ha https://m.edso0.ru/00ae027e
KapOoHaT-noH"
[TepBoHavanbHbBIE TOHITHS 00
OpraHrYecKuX BENIeCTBaX KakK O 1 bubmorexa HOK

p https://m.edso0.ru/00ae054e
COEIMHEHUSIX yTiepoja
KpemHuuii u ero coequHeHus 1 bubmorexa LHOK

p a https://m.edso0.ru/00ae080a
[TpakTuyeckast pabora Ne 5.
Pemenune sxcnepuMeHTanbHbBIX bu6moreka [IOK

. 1 1
3a7a4 o reme «BaxxHenmue https://m.edsoo.ru/00ae0bf2
HEMETAJUIBI U UX COEIUHEHUS»
KonTponbHas padora Ne3 o teme
N bubmmoreka [IOK

«Baxueiiime HeMeTAIUIBI U UX 1 1

https://m.edsoo.ru/00ae0el8

COCANHCHU A


https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
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OO61as XxapaKTepucTuKa
XUMUYECKUX IJIEMEHTOB —
MeTaJsIoB. MeTajnyeckas CBI3b U
MeTaJInyecKas KpycTajuimdecKast
pemérka. dusznueckue cBONCTBA
METaJJIoB

XUMHUYECKHE CBOMCTBA METAJLIIOB.
DJIEKTPOXUMHUYUECKUN AT
HaNpsOKEHU MeTalJIoB

O61mue criocoObl MOTy4eHUs
MetanioB. CriaBel. Beraucinenus
10 YpaBHCHUAM XUMHUYECCKHUX
peaxIuii, ecn OMH U3 PeareHTOB
COIEPKUT IIPUMECHU

Ilonsarue o KOppO3un METAJIJIOB

[llenounble MeTAIUTBI

OKCI/I}IBI U TUAPOKCHUABI HATPUA U
KausAa

IlemouHO3eMENbHBIC METAIIIBI —
KaJIbLIMH 1 MarHuu

Baxkueiimue coequHeHns Kaabllusg

O060011IeHIE U CUCTEMATH3AIHS
3HAaHUH

JKEcTkOoCTh BOABI U CITOCOOEI €€
yCTpaHCHHS

bu6moreka [JOK
https://m.edsoo.ru/00ael103e

but6moreka [JOK
https://m.edso0.ru/00ael1156

bu6moreka IIOK
https://m.edso0.ru/00ae1156

bubmmoreka [IOK
https://m.edso0.ru/00ael278

bu6moreka [JOK
https://m.edsoo.ru/00ael4b2
bu6moreka [JOK
https://m.edsoo.ru/00ael4b2

bu6moreka IIOK
https://m.edsoo.ru/00ael5e8

bu6moreka [JOK
https://m.edso0.ru/00ael15e8

bu6moreka [JOK
https://m.edso00.ru/00ae1886



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886

53

54

95

56

57

58

59

60

61

62

[TpaxkTueckas paborta Ne 6 mo Teme
"YKECTKOCTEL BOABI U METOMBI €6
ycTpaHeHus"

ArOMUHAN

AmdoTepHbIe CBOICTBA OKCHIA U
THJIPOKCHIA

Keneso

OKCHTBI, TUPOKCH]IBI U COJIU
xenesa (1) u xenesa (1)

O000I1IIEHNE U CHCTEMATU3AIHS
3HAHUH

[TpakTuueckas pabota Ne 7.
Pemienne sxcriepuMeHTaIbHBIX
3a7a4 1o reMe «BakxHeumme
METaJJIbl K KX COCAUHCHUS

Brraucienus mo ypaBHEHUSM
XUMHYECKUX PEAKIINH, €CIIU OJTUH
W3 PEarcHTOB JaH B U30BITKE UK
COJIEPKUT MpUMecH. Brrancienus
MacCOBOM JI0JIM BBIXO/Ia MPOIYKTa
peaxkiuu

O000I1IEeHNE U CUCTEMATU3ALIMS
3HAaHUH

KonTtponsaas padora Ned o teme
«Baxkueinme MeTamIbl U ©X
COEUHECHHUS

bub6moreka IIOK
https://m.edso0.ru/00aelae8

but6moreka [JOK
https://m.edsoo.ru/00aelc64

bu6moreka [JOK
https://m.edsoo.ru/00aelc64
but6mmoreka [JOK
https://m.edso0.ru/00ae1d86
bu6moreka IIOK
https://m.edsoo.ru/00ae35e6

bu6moreka [JOK
https://m.edsoo.ru/00ae3de8

but6moreka [JOK
https://m.eds00.ru/00ae1750



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
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YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






ITpunoxxenne x pabodeit mporpamme
y4eOHOrO mpepmera XuMus

KpuTepyuu oleHUBaHHsI YCTHBIX OTBETOB M MUCbMEHHbBIX PadoT 1o
XUMHH.

Pe3ynbrarbl 00yueHHs] XMMHUM JO/DKHBI COOTBETCTBOBATb OOIMM 3ajjadyaM TIpeMeTa |
TpeOOBaHUSIM K €0 YCBOEHHIO.

PesynbTartel OOyueHHWs] OLIEHWBAKOTCA 10 TSTHOanIbHON cucteme. Ilpu  orieHke
YUWTBIBAIOTCS CJIeIyIOLIMe KauyeCTBEeHHbIe TT0Ka3aTe/ll OTBETOB:

® l"J'Iy6I/IHa (COOTBETCTBI/IE N3yUeHHBIM TeOpeTUuUeCKNM O606LL1€HI/IHM);

*0CO3HAHHOCTb (COOTBeTCTBHME TpeOyeMbIM B TIpOrpaMMe yMEHHUSIM TIPUMEHSITb
MOJTyUYeHHYH0 UHQOPMaLUIO);

*[10JIHOTA (COOTBETCTBHE 00BeMY TIPOrpaMMbl M MH(OpMaLu yueOHUKa).

[Ipy olleHKe YUWUTBIBAIOTCS UMCJIO0 U XapakTep OIIMOOK (CyIlleCTBeHHble WU
HeCyll|eCTBeHHbIe).

Cyl1iecTBeHHbIe OIIMOKM CBsi3aHbl C HEJOCTaTOYHOM TyOMHOM M 0CO3HAHHOCTBIO OTBETA
(Haripumep, yueHUK HeTIPaBWILHO YKa3a/l OCHOBHbIe TIPM3HAKU TOHSTHH, SIBIEHHH, XapaKTepHbIe
CBOWCTBA BeIeCTB, HEMIPaBUIbHO C(HOpPMY/IMPOBa 3aKOH, TIPABUJIO U T.[|. UM YUEeHUK He CMOT
NIPUMEHHUTh TEOPETHUECKHEe 3HAHUS [/Isi OObSCHEHUs W TIPe/ICKAa3aHusl SIBJIEHUM, YCTAHOB/IEHUH
TIPUYUHHO-C/Ie/ICTBEHHBIX CBsI3eM, CpaBHeHUs U KaacCU(UKaI[UK SIBJIEHUH U T. 11.).

Hecy1iectBeHHbIe OIIMOKK OTIpeesistOTCSl HeIOMHOTON OTBeTa (HarmpuMmep, YIylijeHue U3
BH/Ia KaKOTO-TM00 HexXxapaKTepHOro (hakTa MpH OMMCAHWM BeIeCTBa, mpoijecca). K HUIM MOXHO
OTHEeCTH OTOBODKH, OITMCKH, JOMyIleHHble 10 HeBHUMaTe/lbHOCTH (HarpuMep, Ha /iBa U Oosee
ypaBHeHU! peakluii B ITOJTHOM WOHHOM BHJe [OMyIlleHa OfiHa OIMOKa B 0003HaueHWH 3apsizia
HOHa).

PeByanaTbI O6y‘JEHI/IH MpoBepPAKOTCA B IIpoLecCe YCTHbBIX W IIMCbMEHHBLIX OTBETOB
yudalquxcsd, a TdK>Ke IIPH BBITIOJIHEHWKW UMW XUMHWYECKOI'0 SKCITIepUMEHTd.

OuneHKa YCTHOIO OTBeTa

OneHka «5»:
* OTBeT ITOJIHBIA U HpaBI/IJILHbIﬁ Ha OCHOBAHWH U3YUYEHHBIX TeOPI/H‘/JI;

* MaTepuas U3/I0KeH B OTpeZie/iIeHHOW JIOTUUeCKOW Moc/ef0BaTe/IbHOCTH, JIATepaTypPHbIM
SI3BIKOM;

* OTBET CaMOCTOSITe/IbHBIMN.
Onenka «4»:
* OTBeT TOJIHbIM ¥ NPaBWIbHbIA Ha OCHOBAaHWU M3yUeHHbIX TeOpUH;
* MaTepuasl M3/I0KeH B OMpeJe/leHHOW JIOTMYecKoW T0C/ie0BaTe/lbHOCTH, TIPU 3TOM

JIOTy1l[eHbl /IBe-TPU HeCyIl[eCTBeHHble OIIMOKM, WCIpaB/ieHHble 10 TpeboBaHMUIO
YUUTeEJISI.



OneHka «3»:

* OTBET TIOJIHBIM, HO TIPH 3TOM /IOTYyIlleHa CyllleCTBeHHasi OLIMOKa WM OTBET HeIOJTHbIM,
HEeCBSA3HbIH.

OneHka «2»:
* IIpY OTBeTe OGHApY)KEHO HENOHMMAHHE YYalMMCS OCHOBHOTO COJEp)KaHUS yueOGHOro

Marepuana WM JOMyIleHbl CylleCTBeHHble OLIMOKH, KOTOpble YUalluicsi He MOXKeT
VICTIPaBUTh [PU HABOZSLMX BOMPOCAX YUUTEIS.

OHEHKa INMNCbMEHHbIX QHGOT

1. OueHKa 3KkcnepuMeHMAa/AbHbIX YMEHUl

OrleHKa CTaBUTCS Ha OCHOBAHWHW HAO/IOZIEHUS 3a yUall[UMHCS U MMUChbMEHHOTO OTueTa 3a
pabory.

OneHka «5»:

° pa60Ta BBITIO/THEHA TIOJIHOCTBIO W TIPABW/IBHO, CAe/IdHbl ITpaBHUJ/IbHBIE Ha6JII-O'Z[eHI/IH 44
BEIBO/IBI;

* SKCIIeDUMEHT OCYILeCTB/IEH M0 TUIaHy C Yy4eTOM TeXHUKW 0e30MacHOCTH U TIPaBUII
paboTHI C BeljecTBaMH U 000py/I0BaHUEM;

* TIPOSIBJIEHbI  OPTaHU3AL[MOHHO-TPYZOBbIe YMeHHUs (TIOZZep’KUBAIOTCS UMCTOTa pabouero
MecTa U MOopsiZiOK Ha CToJIe, S5KOHOMHO HUCIO0JIb3yIOTCSI pEAKTUBbI).

OneHka «4»:

* paboTa BBITNIO/THEHA TPABU/BLHO, C/le/IaHbl TIPaBU/IbHbIE HAOJFOeHNs] U BBIBOABI, HO TpU
9TOM SKCTIEPUMEHT TIPOBEJIEH He TIOTHOCTIO WK JOMYIeHbl HECYI[eCTBEHHbBIE OIINOKN
B paboTe c BelecTBaMu U 000py[0BaHHEM

Onenka «3»:

* paboTa BbIMOJTHEHA MPABU/IBLHO HE MEHee UeM HarloJIOBUHY WU JIOTYILeHa CyIllleCTBeHHast
omMbKa B X0/le SKCIIepUMeHTa, B 00bsICHeHUH, B opopM/eHHH paboThl, B COOMHOEHNUN
TIpaBU/T TEXHUKHU 0e301acHOCTH MpH paboTe C BeljecTBaMU U 000pyZiOBaHWEM, KOTOpast
WCTIPABJISIETCS TI0 TPEOOBAHUIO YUUTE/IS.

OueHka «2»:

* nonyliLeHsl Be (1 0osee) CyleCcTBeHHbIE OLIMOKK B X0/ie SKCIIePUMEHTA, B 00BSICHEHUH,
B odopmiieHur paboThl, B COO/IOAEHUHM TPaBU/I TEXHUKH 0e30racHOCTH Tpu pabore c
Bell[eCTBAMU U 00OpyZOBaHMEM, KOTOpble YUallUHACS He MOXKeT WCIPABUTh AaXe 10
TpeGOBaHUIO yUUTesIs.



2. OueHKa yMeHull pewiamb IKCnepuMeHmasjabHble 3a0a4u

OneHka «5»:
¢ II/IaH pelieHrs COCTaBJ/IeH MPABU/IBHO,
* MPaBU/ILHO OCYIIECTB/IeH MOA60p XMMHUUECKUX PeAaKTUBOB U 000PY/I0BaHMS;
* JIaHO TO/THOe OOBSICHEHHUe U CZle/aHbl BIBOJBIL.
Onenka «4»:
¢ [JIaH peleHrs COCTaBJ/IEH IMPABUJIBHO;

¢ IIpaBWJIbLHO OCYyIIeCTBJ/IEH HO,EL6OP XUMHWYECKUX DEeaKTHMBOM U O60py,Z[OBaHI/IH, IMMpru 3TOM
AOITYIIIEHO He 6ostee ABYX HeCyIeCTBeHHbIX OIIMOOK B 00BLACHEHUU U BBIBO/JdX.

Onenka «3»:
¢ [JIaH peleHrs COCTaBJ/IEH IMPABUJ/IBHO;

*[PaBWILHO OCYIII€CTB/IEH TIOA00pP XUMHUUECKHUX PEAaKTUBOB U 000pY/I0BaHMs, HO JAOMyIlleHa
CylIecTBeHHast OIMOKa B 00bSICHEHUU U BBIBOJIAX.

Oneska «2»:

* nomnyireHsl e (1 Oosee) omMOKY B TJIaHe pellieHus, B MoZ00pe XUMUYEeCKUX PEAKTHBOB
1 060pyzi0BaHMs1, B 00BSICHEHUH W BBIBOJAX.

3. OueHKa ymeHuUll pewiamb pacyemHbie 3a0a4u

OneHka «5»:

* B JIOTUUECKOM PaCCY)KIEHUU U peIleHUM HeT OMIMOOK, 3a/jaua pellleHa parjioHa/IbHbIM
CrI0co0oM.

OneHka «4»:

°B JIOTUUECKOM DpPACCY>XAEHWU U PEIIEHUN HET CYLeCTBEHHBIX OI_LII/I60K, HO 3ad4a pelaeHa
HepalquOHA/IbHBIM C1I0cobom umm AOITYILIIEHO He bosee ABYX HeCyLIeCTBEHHbIX OIIIMOOK.

Onenka «3»:

°B JIOTUYECKOM PpPaCCyXAeHHHW HeT CYILleCTBEHHBIX OH_II/I6OK, HO [JOIylljeHa CylleCTBeHHad
omrbKa B MareMaTU4eCKUx pacyeTax.

OneHka «2»:

*MMEI0TCA CyllleCTBEHHEBIE OLIMOKH B JIOTHUE CKOM PacCy>XeHHNH U B PEILIEHNN.



4. OyeHKa NnUCbMeHHbIX KOHMPO/bHBIX padom

OneHka «5»:

*OTBET TIO/THbIM U TIPAaBU/IbHBIN, BO3MOXKHA HeCYII[eCTBeHHas! OITHOKa.
OneHka «4»:

*OTBeT HeTlo/IHbIA WX JAOMYIeHO He Oosiee IBYX HeCyI[eCTBEHHBIX OLITHOOK.
Onenka «3»:

*paboTa BBITIO/IHEHA HE MeHee UeM HarloJIOBHHY, JI0MylljeHa OfiHa CyllleCTBeHHasl oIlrbOKa 1
TIpY 5TOM /[IBe-TPU HeCyllleCTBEeHHbIe.

OneHka «2»:

epaboTa BBINIO/IHEHA MEHbIIIe UeM HarlOJIOBUHY HIIH COJEPKUT HECKOJBKO CYILeCTBeHHBIX
OILIUOOK.

[Tpu olleHKe BBITIOJTHEHUSI TIMCbMEHHOW KOHTPOJBHON pab0OThl HEOOXOAUMO YUWTHIBATh
TpeboBaHMS equHOTO OpdorpaduuecKoro pekuma.

OTMeTKa 3a WTOTOBYIO KOHTPOJbHYIO pPabOTy KOPpPEKTUPYeT Tpe/ieCcTByIOL[e Tpu
BBICTaB/IeHUU OTMETKH 3a YeTBepTb, [10JIyrofire, Tof.

5. OyeHKa nuCbMeHHbIX KOMOUHUPOBAHHbIX KOHMPO/IbHbIX pabom

OueHka «5»: 88-100% BbImoHeHNs—44-50 6anioB
OueHka «4»: 62-86% BoINOMHeHNUs—31-43 Oania
Onenka «3»: 36-60% BoInoHeHUs—18-30 6asioB
OneHka «2»: 0-34% BrImonHeHUss—O0-17 6anioB

6. OyeHka mecmogblx paGom

TecTrl, cocTosilijye M3 IISITU BOIPOCOB MOXKHO MHCIIO/Nb30BaTh IIOC/Ae U3yUeHUs KaKAOro
Matepuaina (ypoka). Tect u3 10—15 BOTIPOCOB MCHO/b3yeTCs /IS [IepUoAnYecKoro KoHTpoisi. Tect u3 20
—30 BONPOCOB HEOOXOIUMO UCIIO/B30BaTh ZIJI1 HTOTOBOTO KOHTPOJIS.

ITpu oljeHMBaHWU UCTIOB3YeTCs CJIeIyOIas 1IKasa: Jjis TeCTa U3 MATH BOIPOCOB
* HET OLIMOOK — OL[eHKa «5»;

* 0/IHa OITIMOKa - OI[eHKa «4»;

* IBE OIIMOKU — OLleHKa «3»;

* TPU OITUOKH — OLIeHKA «2».

Hnst Tecta u3 30 BOoNpocoB.:

* 25—30 npaBW/IBbHBIX OTBETOB — OLIEHKA «5»;



* 19—24 npaBU/IbHBIX OTBETOB — OLIEHKA «4»;
* 13—18 npaBU/IbHBIX OTBETOB — OL[€HKA «3»;

* MeHblIe 12 MpaBUIBHBIX OTBETOB — OL[€HKA «2».

7._.OueHka pecpepama

Pedepar oLieHMBaeTCs 10 C/1eIyIOLUM KPUTEPUSIM:

* cobmozieHrie TpebGoBaHUM K ero 0popMIIeHHIO;

* HeOOXOAMMOCTD M [JOCTaTOYHOCTD [IJIsl PACKPBITHSI TeMBI TIPUBEIEHHOM B TeKcTe pedepara MHGOPMaLUK;
* yMeHue oOyuaroirierocsi CB0O0JHO M3/araTb OCHOBHBIE H/leH, OTPa’keHHbIe B pedepare;

* CITOCOOHOCTH 06yan-OU.[8FOCH MOHATL CYThb 3d/JaBd€MbIX U/I€HAMHU aTTeCTaL[HOHHOﬁ KOMUCCHH BOIIPOCOB
u C¢)OPMYHHPOB3TL TOYHBI€ OTBETHI Ha HHUX.



		2024-09-30T19:41:32+0400
	с.Куриловка, Новоузенский район
	Прибыткова Наталья Петровна
	Я подтверждаю этот документ своей удостоверяющей подписью




