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INOACHUTEJIBHAS 3AIINCKA

[IporpaMma 10O XUMHUM Ha YPOBHE OCHOBHOTO o0OIlero oOpa3oBaHUs
COCTaBJICHAa Ha OCHOBE TpeOOBaHWUA K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa30oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOLIEro 00pa30oBaHUs, MPEICTABICHHBIX
B ®I'OC 00O, a Takxe Ha OCHOBE (enepanbHoi paboyeit mporpaMMbl BOCTTUTAHUS
U C Y4€TOM KOHLEMIMHU TMpernojaBaHus y4yeOHOro mnpeamera «XuUMHUS» B
oOpasoBaTelbHbIX Opranu3anusx Poccutiickoit deaepamuu.

[Iporpamma 1o xumMuM Ha€T TPEJCTABICHHE O IEsIX, OOIIel crpareruu
oOydeHMs, BOCHHUTAHUS W PA3BUTUA OOYYaIOLIUMXCS CpPEICTBAMH Y4EOHOIO
MpeaMeTa, yCTaHaBIMBAET  00s3aTENbHOE  IPEIAMETHOE COJIEp)KAHHE,
IPEAYCMAaTPUBAET PACHPEACIICHHE €ro IO KjlaccaM U CTPYKTYPHUPOBAHHUE IIO
pazmenaM M TE€MaM MPOrpaMMbl IO XHMHUHU, ONPEIETSAET KOJUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTEPUCTUKU coJlepKaHus, PEKOMEHAYEMYIO
MOCJIEIOBATEIBHOCTh ~ M3YYEHUS XUMHU C YYETOM  MEKIPEIMETHBIX U
BHYTPUIIPEJAMETHBIX  CBSI3€W, JIOTMKM  Y4eOHOro Mpouecca, BO3PACTHBIX
0cOOEHHOCTEW OOydaroluxcs, OIpeNesieT BO3MOXKHOCTH — IMpeAMeTa s
peayiM3anuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMsSI OCHOBHOW 00pa3oBaTeIbHOM
MPOrpaMMbl HA YPOBHE OCHOBHOI'O OOWIEro 0Opa3oBaHMs, a TakKe TpeOOBaHMM K
pe3ysbTaraM OOy4eHMs] XUMHUHU Ha YPOBHE IIeJIel U3yU4eHUS IPEIMETa 1 OCHOBHBIX
BUJIOB Yy4e€OHO-TIO3HABATEIbHON JESATENBHOCTH OOYYAIOIIEroCs MO OCBOEHUIO
y4e0HOTO COJIep KaHMSI.

3HaHUE XWMHUHU CIYKUT OCHOBOM i (OpMUPOBaHUS MHUPOBO33PECHHUS
00y4aromierocsi, €ro MpeACcTaBICHU O MaTepualibHOM E€IMHCTBE MUPA, BAXKHYIO
poib UrparoT (GopMUpyeMble XUMHUEH MPEJCTaBICHUS O B3aUMOMPEBPAIICHUSIX
SHEPrud M 00 SBOJIOIMHU BEIIECTB B MPUPOJE, O MYTIX PELICHUS TII0OATBHBIX
npoOJieM YCTOMYMBOIO Pa3BUTHUSI UYEIOBEUECTBA — 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 (POPMUPOBAHHME MBIIUICHHUS M TBOPYECKHX CIOCOOHOCTEU
OoOydJarmMXcs, HABBIKOB HX CaMOCTOSTEIbHOM  Y4eOHOW  JIeSITEeNbHOCTH,
AKCIIEPUMEHTAJILHBIX M HCCIEAOBATEIIbCKUX YMEHUH, HEOOXOIUMBIX KakK B
MOBCETHEBHOM JKU3HU, TaK U B IPO(eCCHOHANTBHON e TENbHOCTH;

3HAKOMHUT CO CHENU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3rJIsi[a Ha €AMHCTBO MPUPOJIbI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
sTanoM B (OPMUPOBAHUU E€CTECTBEHHO--HAYIHOU IPAMOTHOCTH O0YUYaOIIUXCS;



CocoOCTBYET (POPMHPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
-Hay4HBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOIMYECKOE
oOpazoBaHue 00y4aromuXxcs.

JlanHble HampaBieHHUs B OOYyYEHHMM XUMHUU OO€CHEUMBAIOTCS CIEeUU(PUKON
COoJlep)KaHMsl ~ ydeOHOro  mpeAamMeTa, KOTOpbIM  SBISE€TCS  MEJaroru4ecku
a/IalITUPOBAaHHBIM OTpa)keHUEM 0a30BOM HAYKM XMMUU Ha ONpeAEIEHHOM dTane eé
pa3BUTHA.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOHIEro oOpa3oBaHMsI OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOLIUMUCS CHUCTEMBbl MEPBOHAYAIBHBIX IMOHSATUNA XUMHUHU, OCHOB
HEOPraHMYECKOM XMMHHM M HEKOTOPBIX OTHENbHBIX 3HAUYUMBIX MOHSITHI
OPraHu4eCKON XUMHH.

CrtpykTypa comepikaHus MPOrpaMMbI MO XUMHUU CHOPMHUPOBAHA HA OCHOBE
CUCTEMHOro noaxona k e€ msydeHuro. CopepKaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHATHM O XUMHYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI ITOHATHN O XUMHYECKON
peakiuu. OOe O3TH CUCTEMBI CTPYKTYpPHO OpraHHM30BaHbl [0 HIPUHLHUILY
IIOCJIEIOBATENBHOTO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOTr0 ypOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— Y4EHHS O CTPOEHUH aTOMa U XUMHUYECKOU CBSI3H;

— TMpPEACTaBICHUN 00 DSIIEKTPOIUTHUYECKOM JUCCOLMAIIMM BEIIECTB B
pacTBopax.

Teopernueckue 3HaHUA PpPACCMATPUBAIOTCS HA OCHOBE OMIIMPHUYECKU
MOJIYYEHHBIX U OCMBICIIEHHBIX (DAaKTOB, pa3BUBAIOTCS MOCIENOBATEILHO OT OJAHOIO
YPOBHS K JIpYrOMY, BBITIOJHS PYHKIIMH O0OBSICHEHUS U TPOrHO3UPOBAHUS CBOMCTB,
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 ITPUPOABI, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOAAM
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 w3ydyeHUHM XUMUU MOPOUCXOAUT (OPMUPOBAHUE 3HAHUI OCHOB
XUMHUYECKOM HAyKH KaK 00JacTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUYECKOM
NEATENBHOCTHU YEJI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpHL. 3a/1a4a
y4e0HOro ImpeMeTa COCTOUT B (POPMUPOBAHUM CUCTEMbl XUMHUYECKUX 3HAHUM —
BaXHEHIINX (DAKTOB, MOHATUI, 3aKOHOB U TEOPETUUYECKUX MOJIOXKEHUH, JOCTYIHBIX
0000IIeHNIT MUPOBO33PEHUECKOTO XapaKTepa, S3blka HAayKH, B MPHOOIICHUU K



HAyYHBIM METO/IaM TO3HAHUS MPU U3YYEHUU BEIIECTB U XUMUUYECKUX PEaKluid, B
(dbopMUPOBaHUY U PA3BUTHUU [TO3HABATEILHBIX YMEHUN U UX MPUMEHEHUH B y4eOHO-
MO3HABATENIFHON M y4eOHO-HCCIEA0BATEIHCKON AEITEILHOCTH, OCBOCHUH TMPaBHUII
0e301acHOro oopalieHust ¢ BEUeCTBaMH B IIOBCEAHEBHOM KU3HHU.

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

— ¢opMupoBaHHWE WHTEIJICKTYyallbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEILHOMY NPUHATHIO PELICHU,
CIIOCOOHOM aanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KHU3HU;

— HampaBJICHHOCTb OOydYeHHsT Ha CHCTEeMaTHMYecKoe MpHOOIICHHE
O0y4arolmMxcss K CaMOCTOSTENbHON MO3HABATEIbHON JAEATeNbHOCTH, HAYYHBIM
METOJaM TO3HaHMsI, (POPMHUPYIOIIUM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrneueHne yCcloBU, CIOCOOCTBYIONINX TPUOOPETEHHUIO 00YyYarOIUMUCS
OTbITa Pa3HOOOPA3HOM NEATENbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIFOYEBBIX
HABBIKOB (KJIIOYEBBIX KOMIIETEHIMI), UMEIOIIUX YHHUBEPCAIbHOE 3HAYEHUE IS
Pa3IMYHbBIX BUIOB JI€ATEILHOCTH;

— (¢opmupoBaHue oOmEel (QYHKIUOHAIbHOM H €CTECTBEHHO-HAaYyYHOM
TPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATH W OLCHUBATh SIBICHUS
OKPYKAIOIIEro MHpA, UCIOJIb3ySd 3HAHUS WU ONBIT, MOJYYEHHBIE MPU HU3YyUCHUU
XUMUH, PUMEHSITh UX TPU PEIICHUH TPOOJIeM B TTIOBCEAHEBHOM KU3HU M TPYIOBOU
JeSITeNbHOCTH;

— (QopmupoBanue y o0Oy4arommxcsi TYMaHUCTHUYECKHX OTHOIICHUH,
NMOHWMAaHUSI TEHHOCTH XHUMHUYECKUX 3HAHUM I BBIPAOOTKH DKOJIOTHYECKHU
1[eJIeCOO0pa3HOro MOBEACHUS B OBITY W TPYJAOBOM JACSATEIBHOCTH B LEJAX
COXPAHEHHUSI CBOETO 3/I0POBbS U OKPYKAIOIIECH TPUPOTHOU CPEABI;

— pa3BUTHE MOTHBALUU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHHUS OOIIEUENIOBEUECKHX IEHHOCTEM,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY Mpoduiisi U HAMPaBIEHHOCTU AAJIbHEUIIEro
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 KNIACC

IlepBoHauanbHbIC XUMUYECKUE IOHATHSA

[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 ¥ MOJEKYJbl. XHUMHUYECKHE 3yeMEHThl. CHUMBOJBI XUMHYECKUX
a1eMeHTOB. [IpocThie U ClloKHBIE BellecTBa. ATOMHO-MOJICKYJISIPHOE YUSHUE.

Xumudaeckast opmyna. BaleHTHOCT aTOMOB XUMHUYECKHUX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BeniecTB. OTHOCUTENbHAST aToMHass Macca. OTHOCHUTENIbHAS
MOJIEKYJIIpHas Macca. MaccoBasi 10JI1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU.

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

@uU3NYECKUE U XUMHUUYECKUE ABJICHUS. XUMHUECKas PEakiusi U €€ MpU3HaAKHU.
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 oOpaleHus ¢ J1a00paTOpHBIM 00OPYIOBaHUEM, U3YUYCHHE U OIMUCAHUE
du3nuecknx CBOWCTB OOpa3lOB HEOPraHWYECKUX BEIIECTB, HAOJIOJICHHE
dusnueckux (IJIaBJIeHHE BOCKa, TAasHUE JIbJla, PACTHUpPAaHUE caxapa B CTYIKE,
KUIIEHUE U KOHAEHCAIMS BOJbI) U XUMHUUYECKUX (TOPEHUE CBEYM, MPOKATMBAHUE
MEHOM MPOBOJIOKH, B3aUMOJICHCTBIE MeJla C KUCIIOTOW) sIBJICHUHM, HAOI0IeHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHUSI XMUMHUYECKUX peakuuil (pa3joKeHHe caxapa,
B3aUMOJICHCTBUE CEPHOU KHCIOTHI C XJIOPUIOM Oapusi, pa3lioKeHUE THIPOKCHIIA
menu (II) mpu HarpeBanuu, B3auMOACHCTBUE Kene3a ¢ pacTBopoM conu meau (I1),
M3YYEHHE CIIOCOOOB pa3fesieHUs] CMECEil: ¢ MOMOIIbI0 MarHura, (UIbTPOBaHUE,
BbIMIApUBAaHKE, TUCTUIUISIMS, XpoMaTorpadus, MpoBeIeHUE OYUCTKUA MOBAPEHHOU
Colii, HaAOJIOJEHWEe W  ONHCAaHUE  Pe3yJbTaTOB  IMPOBEJICHHUS  OIbITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MAacChl, CO3JaHUE MOJEIEH 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 ropeHusi). Oxcuzapl. [Ipumenenue xucnopoga. CrocoOsI
MOJIYYCHUSI KUCTIOpOJla B JIaDOpaTOpuM M MPOMBIIUIEHHOCTH. KpyroBopor
KHCJIopoJia B mpupojae. O30H — ajuioTpornHas MoAu(pUKaIus KUCIOpo/ia.



TemmoBoit >gdekT XUMHUYECKOM peakluu, TEPMOXMMHUYECKUE YpaBHEHUS,
9K30- U DHAOTEPMHUYECKHUE peaKiuu. TOIIMBO: yrojib W METAaH. 3arps3HEHUe
BO3/yXa, YCUJIEHHE MTAaPHUKOBOTO 3 (eKTa, pa3pylieHHe 030HOBOT'O CIIOS.

Bonopon — anemeHT u mpoctoe BeniecTBo. Haxoxnenue Bo1opoia B IpUpo/ie,
bu3MYeCKre U XUMUUECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI TToTydeHus. KucnoTsl
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 pacTBOpe. XUMUYECKUE CBOMCTBA BOAbLl. OCHOBAaHUS.
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, KHUCIOTHBIE, aM{QOTEepHBIE) U
HeconeoOpasyrome. Homenknatypa okcunoB. @Puznueckue U XUMHYECKUE
CBOMCTBA OKCUIO0B. [loiryueHne okcuios.

OcHoBanus. Knaccudukanus OCHOBaHMI: INENOYM U HEPACTBOPHUMBIC
ocHoBaHuda. HomeHkiarypa ocHoBaHui. du3znueckue M XUMHUYECKUE CBOMCTBA
ocHoBaHuU. [lonydeHne OCHOBaHUM.

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 cosen.

['eneTnueckas CBsI3b MEXAY KJIACCAMU HEOPTaHUYECKUX COEAMHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpEJIeNIEHUE COACPKAHUsI KUCIOPOAa B BO3AyXe, MOTyYEHHE,
coOupaHue, pacloO3HaBaHWE W M3YUYCHHUE CBOWCTB KHCIOPOJa, HAOIIOJACHUE
B3aMMOJICIICTBUSI BEIIECTB C KHUCIOPOJOM U YCJIOBUSL BO3HUKHOBEHHUS W
MpeKpanieHus ropeHus (moxapa), 03HaKOMJIEHUE ¢ 00pa3liaMy OKCHJIOB U ONTUCAHUE
UX CBOMCTB, TNOJIydeHHE, COOMpaHue, paclo3HaBaHUE M M3YYEHHE CBOMCTB
BOZiopoAa (ropeHue), B3auMozeiicTere Bojiopoa ¢ okcuaom Meau (I1) (Bo3amoxkHO
MCIT0JIb30BAaHUE BUIEOMATEPUAJIOB), HAOJIIOIEHHE 00PA3II0B BEIIECTB KOJUYECTBOM
1 Monb, wuccienoBaHUE OCOOCHHOCTEM paCTBOPEHMs BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C OIPEACIEHHON MacCOBOW NOJEH
pPacTBOPEHHOIO BEILIECTBA, B3aMMOJCICTBHE BOJbl C METAJUIaMU (HATpUEM H
KaJbliieM) (BO3MOXKHO  HCIIOJIb30BAaHHUE BHJICOMATEpHasoOB), HCCIEIOBAHUE
00pa3IoB HEOPTraHWUECKUX BEIIECTB PA3JIMUHbBIX KJIACCOB, HAOIOICHUE U3MEHECHUS
OKpacKH UHJIMKATOPOB B PACTBOPAX KUCJIOT U HIEN0YEH, N3YUEHUE B3aUMOICICTBUS



okcuaa meau (1) ¢ pacTBOpoM CepHOM KHUCIOTHI, KACIOT C METallaMU, PEaKIIHii
HEUTpAIM3allM, IOJy4eHHUE HEPAaCTBOPUMBIX OCHOBAHUM, BBITECHEHUE OIHOTO
MeTajljla APYTUM U3 pacTBOPA COJIM, PEHIEHNE SKCIIEPUMEHTAIbHBIX 33124 110 TEME
«BaxHel1me KiIaccel HEOPraHUYECKUX COCTUHEHUI.

Ilepunonnuecknii 3axkoH u Ilepumognyeckas cucreMa XHMHYECKHX
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). DIEMEHTBI, KOTOpPbIe 00pa3yoT aM(OTEPHbIE OKCHIbI
Y TUAPOKCHUIBI.

Ilepnonnuecknii 3axoH. Ilepuonnueckas cucteMa XUMUYECKUX 3JIEMEHTOB /J[.
N. Menneneera. Koporkonepuoanas u nimuHHornepuoaHas ¢hopmsl [lepruoanaeckoi
cucreMbl xumuuyeckux snemeHtoB . WM. Menneneesa. Ilepnonsl u rpynmsl.
@U3NYECKUN CMBICII IOPSAKOBOIO HOMEpPA, HOMEPOB NEPUOIA U TPYIIIIBI 3JIEM EHTA.

Crpoenune atomMoB. CocTtaB aToMHBIX siaep. M3otomnbl. DnektpoHbl. CTpoeHue
ANEKTPOHHBIX  000J04YeK aroMoB MepBbIX 20 XUMUYECKUX  DIJIEMEHTOB
Ilepnonnueckon cucremsl JI. 1. MenaeneeBa. XapakTepuCTUKa XUMHUYECKOTO
3JIEMEHTA 110 ero noyioxeHuto B [lepunonnueckon cucreme 1. M. Menneneena.

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

3nauenue [lepuonnueckoro 3akoHa u [lepuonnueckoil cucTeMbl XUMUYECKHUX
JJIEMEHTOB Uil pa3BUTUA Hayku W npaktuku. [[. M. MenneneeB — yd€Hbli n
IPaKIaHWH.

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

Crenenp  okucineHus.  OKHCIMTENbHO--BOCCTAHOBUTEIBHBIE  PEAKLUU.
[Ipouiecchl OKUCIEHHS U BOCCTAHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

U3y4eHUE OOpa3LOB BEUIECTB METAUIOB M HEMETAUIOB, B3aWMOJICHCTBHE
TUAPOKCHAA LHMHKAa C pPAacTBOpPAaMHU KHCIOT U IIEJIOYEH, IMPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBl  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUU
(ropeHue, peakuu pa3ioKEeHUs, COeTUHECHHUS).

Mesxcnpeomemmnbnie ceasu

Peanmu3anus MeXNpeIMETHBIX CBA3€H IIPU M3YYEHMH XUMHHM B 8 KIacce
OCYILIECTBJISIETCSI 4Y€pe3 HCIOJNIb30BAHUE KaK OOLIMX €CTECTBEHHO--HAayYHbIX
NOHATHM, TaK W TOHATHUM, SIBISIOIIMXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT' O LIUKJIA.



OO01Me ecTeCTBEeHHO--Hay4YHbIe MOHATHS: HAyYHBIN (akT, runoresa, Teopus,
3aKOH, aHalu3, CHHTE3, KiaccupUKalMs, TEPUOAUYHOCTb, HAOIIOEHUE,
AKCIEPUMEHT, MOJICTIMPOBAHNUE, U3MEPEHHE, MOJIEIIb, SIBICHUE.

du3nka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU, H30TOIIbI,
PaauOaKTUBHOCTh, MOJIEKYJa, JJICKTPUUECKUU 3apsij, BELIECTBO, TENO, OO0BEM,
arperaTHOe COCTOSIHME BEIECTBa, Ta3, (PU3NYECKUE BEIWYUHbBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJIAaHETHI, 3BE€3/b1, COJHIIE.

buonorust: horocunTes, npixanue, ouocdepa.

["eorpadust: atmocdepa, ruapochepa, MUHEPAIBI, TOPHBIC TTOPOIBI, TOJE3HBIC
HCKOITaeMbI€, TOILJIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKas peaKkuus

Ilepuonnueckuit 3akoH. Ilepuoguueckas cucrema XUMUYECKUX dJIEMEHTOB [l.
N. MenneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOICTB
XUMHYECKUX JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KIS, KAIBLUSA U X COCIUHEHUN
B COOTBETCTBUM C TIOJOKEHUEM »3JeMeHTOB B Ilepuoamdeckoit cucreme H
CTPOCHHUEM UX aTOMOB.

CrpoeHue BelecTBa: BUJbl XUMHUYECKOW CBSI3U. THIBI KPUCTAILTUYECKUX
PEMETOK, 3aBUCMMOCTb CBOMCTB BEIIECTBA OT THUINA KPUCTAJUIMYECKON PEIIETKU U
BUJa XUMHUECKOU CBSI3H.

Knaccudukaius 1 HOMEHKJIaTypa HEOPraHWYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEILIECTB, OTHOCAIIMXCA K pa3IMYHbIM KJaccaM HEOpraHWYECKUX
COCIMHEHUI, TEHETUYECKasl CBSI3b HEOPTraHUYECKHUX BEILIECTB.

Knaccudukarus XuMU4eCKUX peakiuii Mo pa3InyHbIM Ipu3HaKaMm (10 YUCITy
U COCTaBy YYAaCTBYIOIIMX B PEAKIUM BEIIECTB, MO TEIIOBOoMYy d(ddexTy, 1o
U3MEHEHUIO CTENEeHEeN OKHUCIEHUS XUMHYECKUX 3JIEMEHTOB, MO 00paTUMOCTH, IO
Y4aCTHUIO KaTaau3aTropa). DK30- U SHJIOTEPMUUYECKUE PEAKIINH, TEPMOXUMUYECKUE
ypaBHEHHUSI.

[lonsitue o ckopoctu Xumudeckol peakuuu. [lonarue o0 oOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe O TOMOTE€HHBIX M TeTepPOreHHBIX
peakuusx. [lonstue o katanuze. [loHsATHE O XUMHUYECKOM paBHOBECUU. DaKTOPBHI,
BIUSIONIME HAa CKOPOCTh XUMHUYECKOW pEaKIMU U TOJOXKEHUE XUMUUYECKOTO

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

OKHUCJIMUTEIbHO--BOCCTAHOBUTEIILHBIX ~ PEAKIMA C  HUCHOJB30BAaHUEM  METOJa
3JICKTPOHHOTO OajaHca.



Teopus 3MEKTPOTUTUYECKON AUCCOLMALUN. DIEKTPOIUTHI U HEAIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHn3M AHCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BUAAMU
xuMuueckon csizu. CreneHn aucconuanuu. CUiabHbIE U c1a0ble 3JIEKTPOJIHUTHI.

Peakuuu monHoro oOMeHa. Y ci0Busl IPOTEKAHUS PEAKIIMii HOHHOTO OOMEHa,
IIOJIHBIE W COKpAlIEHHbIE HWOHHBIE ypaBHEHHs peakunii. CBOMCTBA KHCIIOT,
OCHOBAHMWI U COJIEH B CBETE MPECTABICHUIN 00 2JIEKTPOIUTHIECKOM JUCCOIMAIIHH.
KauecTBenHble peakiiuu Ha HOHBI. [IoHSTHE O TUAPOIIN3E COJIEH .

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEMETOK HEOPraHWYECKUX
BEIIECTB — METAJUIOB M HEMETAUIoB (rpaduTa M aiMasza), CJIOXKHBIX BEIECTB
(x10puaa HaTpHs ), UCCIENOBaHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEaKUy OT
BO3ICUCTBUS  PA3NUYHBIX  (DAKTOPOB, HCCIEAOBAHUE BJIEKTPOIPOBOJHOCTU
pacTBOPOB BEIIECTB, IPOLIECCA IUCCOIUAIIMN KUCIIOT, IEJI04Yel U colieit (BO3MOXKHO
HCIIOJIb30BAaHUE BHUJIE0 MATEPHUATIOB), NPOBEAEHUE ONBITOB, HIUIFOCTPUPYIOLIUX
OpU3HAKU TMPOTEKAaHUs peakuuid HOHHOro oOMeHa (oOpa3oBaHHME OcCajKa,
BbIJIEJIEHUE Tra3za, oOpa3oBaHWE BOJbI), ONBITOB, WUIIOCTPUPYIOIIHUX MPUMEPHI
OKHUCJIMTEIIbHO-BOCCTAHOBUTEIIbHBIX pEaKUHUidl (FOpeHue, peakiuu pas3yIoKEeHHUs,
COCIMHEHMSI), pacllO3HABAHWE  HEOPraHWYECKUX  BEIIECTB C  IOMOILBIO
Ka4eCTBEHHBIX PEAKLIUI HA MOHBI, PEIIEHUE YKCIIEPUMEHTAIIBHBIX 3aa4.

Hemerasiibl 4 MX cCOeIUHEHMS

OO6mas  xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u (pu3Mueckue CBOMCTBA MPOCTHIX
BEIIECTB — IAJIOT€HOB. XMMUYECKUE CBOMCTBA HA PUMEPE XJIopa (B3auMOECHCTBHE
C MeTajulaM{, HeMeTalUlaMH, mienodyamu). XiopoBogopoa. ColisiHas KHCIOTa,
XUMHUYECKUE CBOWCTBA, MOJIyYCHHE, IpuMeHeHue. JleldcrBue xjuopa U
XJIOPOBOJIOPO/IA HA OPraHu3M YeNnoBeKa. BaxkHenmme XIopuabl U UX HaXO0KJICHHE B
IIPUPOLE.

OOmast xapaktepuctuka 3mneMeHToB VIA-rpynmbl. OcoO€HHOCTH CTPOEHUs
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue M (pU3MYecKue CBOMCTBA
MPOCTBIX BEUIECTB — KUCIIOPOJa U Cepbl. AJIIOTPONHBIE MOAU(DUKAIIMN KHCIOPOa
U cepbl. XuMU4eckue cBoicTBa cepbl. CepoBOAOpOH, CTpoeHUe, (Ppu3nyeckue u
XUMHAYECKUe cBoMCTBA. OKCHABI CEPhl KaK NPENCTABUTEIN KHCIOTHBIX OKCHUIOB.
CepHas kuciora, pu3nyecKkue 1 XMMUYECKUE CBOMCTBA (00IIHE KaK MpeICTaBUTEISI
KJjlacca KUCJIOT U crneurduueckre). XUMUYECKUE PEaKIUH, JeKallue B OCHOBE
IPOMBIIIEHHOTO CIoco0a TOJIydeHHs] CepHOM KHUCHOThl. llpumeHeHue cepHOM
kucnoTbl. ConM CepHOM KHCIOTHI, KaueCTBEHHAas peakius Ha Cyib(haT-uoH.
Haxoxnenune ceppl m €€ COENMHEHUM B NpUPOAE. XUMHUYECKOE 3arpsa3HCHHE
OKpYXKarouied cpelbl COEAMHEHUSIMU cepbl (KUCIOTHBIE OXKAM, 3arpsi3HEHHE
BO3/yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEAOTBPAICHUS.



OOmias xapakTepucTuka 3J1eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOECHMUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUs. A30T, paclpoCTpaHEHHE B MPUPO/E,
(¢usnueckre U xuMu4ueckre cporictBa. KpyroBopot azora B mpupojae. AMMHAK, €ro
¢u3nyeckue U XMMHUYECKHUE CBOIMCTBA, MONTyYeHHe U npuMeHeHue. Coiu aMMOHMS,
X Qu3nUecKre u XMMUYECKUEe CBOMCTBA, MpruMeHeHne. KauecTBeHHas peakius Ha
MOHbI aMMOHMs. A30THasl KHUCJIOTa, €€ MOJy4eHHe, (PU3NUYECKUE U XUMUYECKUE
cBoiicTBa (0OIMEe Kak TMPEACTAaBUTENs Kiacca KHUCIOT W  crnenududecKue).
Hcnonb3oBaHue HUTPATOB U COJIE aMMOHHUSI B KAYECTBE MUHEPAJIbHBIX yI0OpEHUH.
XUMUYECKOE 3arpsi3HEHNE OKPYKAroIIel Cpeibl COSIMHEHUSIMU a30Ta (KUCIOTHbBIE
JOKM, 3arpsA3HEHUE BO3AyXa, MOYBBI U BOAOEMOB). dDochop, amioTponHbie
monudukanuu pocdopa, pusnueckue n xumuueckue cpoictBa. Okcun docdopa
(V) u dochopnas kucnora, ¢puznueckne U XUMHUYECKHUE CBOMCTBA, TOJydYCHUE.
Hcnonbs3zoBanue GpocharoB B Ka4eCTBE MUHEPAIBHBIX Y100OpEHUIA.

OObmast xapaktepuctuka 3meMeHToB [VA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTEMIEHU OKUCIEHUS. Y TIIEpO/I, AJUIOTPOIIHbIE MOAU(PUKALIUY,
pacrpocTpaHeHHe B Mpupoje, Gpusnueckue U XUMHYECKUE CBOWCTBA. AJCOPOIIHS.
Kpyrosopor yriepoga B mnpupone. Okcuabl yriaepoja, uX (U3HUECKHE U
XMMHUYECKHE CBOWMCTBA, JAEWCTBHE Ha JKUBBIE OPraHU3MbI, I[OJIyYEHUE U
MpUMEHEHUE. DKOJIOTMYECKUE MPOOJIEMBI, CBsI3aHHbIE ¢ OKcUAOM yriaepoaa (IV),
runoTe3a riao0ambHOTr0 MOTEIUICHUS KIMMaTa, MapHUKOBBIM 3¢ QexT. YrompHas
KucjaoTa U e€ conmu, WX (u3MUeckne M XUMHUYECKHE CBOIWCTBA, IMONYYCHUE H
npuMeHeHue. KauecTBeHHass peakuus Ha KapOoHaT-MoHbL. Hcmonb3oBaHue
KapOOHATOB B OBITY, METUIIMHE, POMBIIIJICHHOCTH U CEJIbCKOM XO3sIICTBE.

[lepBoHavambHBIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHHSIX
yriaepona (MeTaH, 3TaH, 3TUJICH, alleTUJICH, dTaHOJ, TIIULEPHH, YKCYCHAs! KHCIIOTA).
[IpupoaHblE HCTOYHUKM YIJIEBOAOPOAOB (Yrojb, NPUPOAHBIA ra3, HEPTH),
MPOAYKTHI UX mepepaboTku (O€H3UH), UX pPOJib B OBITY M MPOMBIILICHHOCTH.
[TonsiTie 0 OMONOTMYECKN Ba)KHBIX BEIIECTBAX: XKHUpaX, OeJKax, yrieBojgax — U Ux
poiaM B OKM3HM 4eloBeKa. MarepuaabHOE €IMHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCTMHECHUN.

Kpemuuii, ero @usnueckue M XUMHYECKHE CBOICTBa, IOJy4YEeHUE W
npuMmenenne. CoequHeHNs KpeMHUA B ipupoze. O01mue npeacTaBieHust 00 OKcuie
kpemHus (IV) u kpemaueBoit kucnore. CHIMKAThI, UX UCIOJIb30BaHUE B OBITY, B
IPOMBILUIEHHOCTH. BaxkHeilne cTpouTenbHblE MaTepHalibl: KEpaMUKa, CTEKIIO,
IEMEHT, OeToH, kene300eToH. I[IpobaemMbl  0Ge30MacHOr0  HMCHOJb30BAHUS
CTPOUTEIbHBIX MaTepHAJIOB B TIOBCETHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

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



UX TPOTEKaHUs, OMbBITHL, OTpaKawouue (U3NUECKUEe U XMMHYECKHE CBOMCTBA
rajJJoreHOB M MX COEIMHEHUN (BO3MOYKHO MCIIOJNb30BAHUE BHUAEOMATEPUAIIOB),
03HAKOMJICHHE ¢ 00pa3iiaMu XJIOpU10B (TAJIOT€HUI0B), 03HAKOMJIEHUE C 00pa3aMu
ceppl M €€ COENMHEHUSMU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
HaOJII0IeHHEe Tpolecca O0YyIrJIMBaHUs caxapa Moj AHCTBUEM KOHIEHTPUPOBAHHOU
CEpHOM KUCIOTHI, U3YUCHHE XUMUYECKUX CBOMCTB Pa30aBICHHON CEPHOM KUCIOTHI,
IPOBE/ICHNE KaUeCTBEHHOMN peakiy Ha Cynb(aT-uoH U HaOII0ACHNE MPU3HaKa e€
IPOTEKaHUsI, O3HAKOMJIEHHE C (PU3MYECKUMU CBOMCTBaMH a3oTa, docdopa U HX
COCIMHEHHUH (BO3MOXKHO MCIOJb30BAaHUE BHIEOMATEPUAIOB), 00pa3iaMH a30THBIX
u dochopHbIX ynoOpeHui, moiydeHue, coOrpanue, pacro3HaBaHUE U W3y4YEHUE
CBOMCTB aMMMaKa, IMPOBEICHHE KAaYECTBEHHBIX pEaKIHMil HAa HOH aMMOHHUA M
dochar-moH W U3ydyeHHUE MPU3HAKOB UX TNPOTEKAHUS, B3aMMOCICTBHE
KOHIIEHTPUPOBAHHOW Aa30THOM KHCIOTHI C MeAbK (BO3MOYKHO HCIOJIb30BaHUE
BUJICOMATEPUAJIOB), HM3Y4YEHHE MOJENeH KPUCTALIMYECKUX PEIIETOK anMasa,
rpaguta, (ymnepeHa, O3HAKOMIIEHHE C IMPOLIECCOM aJCOPOLMU PaCTBOPEHHBIX
BELIECTB AKTUBHPOBAHHBIM YIJIEM M YCTPOWCTBOM IPOTHUBOrasa, IOJy4ECHHE,
coOupaHue, paclo3HaBaHWE M M3YYEHUE CBOMCTB YIVIEKHCIOIO ra3a, MpOBEJACHHE
Ka4eCTBEHHBIX PEaKlMil Ha KapOOHAT U CUJIMKAT-UOHBI U U3y4yEHHUE NMPU3HAKOB MX
MPOTEKAHMS, O3HAKOMJIEHHME C MPOAYKIHMEH CHJIMKATHOM MPOMBIIUIEHHOCTH,
pELICHNE SKCHEPUMEHTAIBHBIX 337ad Mo TeMe «BakHellume HeMeTaulbl M UX
COECTMHEHUS.

MeTtanibl 1 MX COeIMHEHUS

OO1ast XapaKTeprUCTUKa XUMHUYECKUX 3JIEMEHTOB — METaNIOB HA OCHOBAHUU
ux nonoxeHus B Ilepuonnueckoi cucreMe XuMHYECKUX dieMeHToB [[. .
MeHnpaeneeBa n ctpoeHus: aToMoB. CTpoeHrne MeTaioB. MeTtajunueckas CBsi3b U
METaUNIMYECKass  KPUCTAUIMYECKAs  pelETKAa.  OJIEKTPOXMMHUYECKMU Al
HanpsoKeHUN MeTaiioB. OU3ndeckue U XUMUYECKHE CBOMCTBa MeTauioB. OOiue
CcrocoObl ToJIydeHHs] MeTauioB. IloHATHE O KOpPpPO3UMM METAJIOB, OCHOBHBIE
CIIOCOOBI 3aIUTHI UX OT Koppo3uu. CIUIaBsl (CTajlb, YyTyH, JIOPATIOMUHHN, 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 XMMUYECKHUE CBOMCTBA (Ha mpumMepe HaTpus U Kanusi). OKcuabl u
TUAPOKCUIBI HAaTpus W Kamud. [IpuMEHEHue IIEeNOYHBIX METAUIOB M HX
COETMHEHNH.

IIlenoyHo3eMeNnbHbIE METALUIBI MAarHUM W KaJbLUHUM: IIOJIOKEHUE B
[lepnonnueckon cucreme xumuueckux aseMenToB /1. 1. Menneneesa, ctpoeHne ux
aTOMOB, HaxXOXJAeHHe B mpupozae. Puznueckrue U XUMHUYECKUE CBOMCTBA MarHus u



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

AJIFOMUHUI: TTOJ1I0)KeHUE B [leproanyueckoi cucTeMe XUMAYECKHUX AJIEMEHTOB
. 1. MenneneeBa, CTpoeHHUE aToMa, HaxoxjeHue B npupoae. duzmueckune u
XUMUYECKHE CBOMCTBA aMIOMUHUA. AMQPOTEpHbIE CBOMCTBA OKCUAA U THAPOKCUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoguueckoit cucteMe XUMHYECKUX IJIEMEHTOB /.
N. MenpgeneeBa, cTpoeHHME aroma, HAxXOXIACHUE B Tmpupoje. DPuznyeckue u
XUMHUYECKHEe CBOMCTBA kee3a. OKCHUIbl, THAPOKCUILI U conu kenes3a (I1) u xenesa
(IIT), ux cocTtaB, CBOWMCTBA U MOTyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C O00pas3llaMd METAJUIOB M CIUIABOB, WX (HU3NIECKUMH
CBOMCTBaMH, M3Yy4€HHE  PE3yJbTaTOB  KOPPO3UU  METAJIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHUACOMATEPUATIOB), OCOOCHHOCTEM B3aMMOJCUCTBUS OKCHJIA
KaJIbIIUS W HATpus C BOJOM (BO3MOXKHO MCIIOJIb30BAHUE BHIEOMATEPHAIIOR),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJbI, POILIECCA TOPEHHUS KENE3a B KHUCIOPOJE
(BO3MOXXKHO  HUCIIOJB30BaHUE  BHUACOMATEPUATIOB), IPU3HAKOB  MPOTEKAHUS
KaueCTBECHHBIX PEaKIIMil Ha MOHBI: MarHus, KaJIbIIHs, aTFOMUHUS, ITUHKa, *Kene3a (11)
u xenesa (III), menu (I), HaOmromEHME W ONMKMCAHUE TPOLIECCOB OKpAITUBAHUS
IJJaMEHU HWOHAMU HaTpHs, Kalusd W Kalblus (BO3MOXKHO HCITOJIh30BaHUE
BUJIEOMATEPHUAJIOB), UCCIIEIOBaHKE aM(POTEPHBIX CBOMCTB T'UIPOKCH 1A ATFOMUHUS U
TUJIPOKCHIA IIMHKA, PEIICHUE dKCIEPUMEHTAIBHBIX 3a7a4d 1o Teme «BaxHelue
METAJIbI U UX COCTUHECHUS.

XuMus M OKpy:Kawluas cpeaa

BemecTtBa u Marepualibl B MOBCEIHEBHOM KW3HM 4YEIOBEKA. be3ormacHoe
WCIIOJIb30BaHUE BEIIECTB U XMMUYECKUX peakinuil B ObITy. [lepBas momoris npu
XUMUYECKUX 0KOrax U OTpaBIICHUSIX.

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

Xumuueckuii IKcnepumenm:

M3y4yeHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAUIOB, MOJHMMEPHbIC
MaTepHuabl).

Mesxcnpeomemmnbnie ceasu

Peanmu3anusa MeXNpeIMETHBIX CBA3€HM IIPU M3YYEHMH XUMHM B 9 Kiacce
OCYIIECTBIIICTCS Yepe3 HCIONb30BaHUE KaK OOIIUX eCTECTBEHHO-HAYYHBIX
MOHSITUM, TaK W TMOHSTHUM, SIBJSIOMIMXCS CUCTEMHBIMU JUIsl OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT' 0 IIUKJIA.



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, PACTBOPUMOCTD, KPUCTAITMIECKAs
peméTka, CiuiaBbl, (PU3UYECKHE BEIWYUHBI, €AMHUIIBI W3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, TIJIaHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunTes, apixanue, O6mochepa, sKOCHCTEMa, MHUHEpPAIbHBIE
ya00peHHsI, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, IUTATENbHbBIE 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-HPAaBCTBEHHBIMU IICHHOCTSIMU, TPUHITHIMU B
oOIIeCTBE TpaBWJIaMW W HOpPMAMHU TMOBEJACHUS U CIIOCOOCTBYIOT TIpolieccaM
CaMOIIO3HAHMS, CAMOPA3BUTHS U COIUATTU3AIIMN 00 yUJarOIINXCS.

JImaHOCTHBIE  pe3yJdbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOACTBOBATBbCSl CUCTEMOM TMO3UTHUBHBIX LEHHOCTHBIX OpHEHTAUN U
pacuIMpeHuUe 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 HH(MOpMAaIHEH 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 MpaBUIaX MEXJIMYHOCTHBIX
OTHOIICHUI B KOJUICKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECCTBEHHO
MOJIE3HOW,  y4eOHO-MCCIIeIOBATEILCKON, TBOPUYECKOM W JPYIHMX  BUJAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOW JESITEIBHOCTH TPU
BBITIOJTHEHUW YYEOHBIX, TI03HABATENIbHBIX 3a71a4, BBITIOJHEHUH XUMHYECKUX
AKCIIEPUMEHTOB, CO3JJaHUM YUYE€OHBIX MPOEKTOB, CTPEMIICHUS K B3aMMOIIOHUMAHUIO
Y B3aMOIMOMOIIH B MPOIECCE ATON y4eOHOM IeSITEIbHOCTH, TOTOBHOCTH OLICHUBATH
CBOE MOBEJCHUE M IOCTYNKH CBOMX TOBAPUIIEH C IO3HUIMU HPABCTBEHHBIX H
IIPaBOBBIX HOPM C YUETOM OCO3HAHHMS MOCIIEICTBUI TOCTYIIKOB;

3) HEHHOCTH HAYYHOr' 0 TIO3HAHMS

MHPOBO33PEHUYECKHUE MPEACTABICHHUS O BEIIECTBE U XMMHUYECKOW pEaKIuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH WU COCTaBISIONINE
OCHOBY JIJIi TIOHUMaHUSI CYINTHOCTH HAayYHOW KAapTHUHBI MHUpA, MPEICTaBICHUS 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, HEOOXOJIUMBIC Jii OOBSICHEHHUS HAOJIOIaeMbIX MPOIECCOB M SIBJICHUM,
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, JII0OO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K caM0OOpa3oBaHMIO, MPOEKTHOM W  HCCIE0BATENIbCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBJICHHOCTH W YPOBHS OOy4YEHUS B
JIaJIbHEUIIIEM

4) opMHUpOBaHNUSA KYJIHTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKM3HHU, OTBETCTBEHHOTO OTHOIICHUS 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 BEIIECTBAMH B OBITY U PEATbHOM 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
WHIWBHUIYAJTLHON TPASKTOPHH MPOJTOHKCHHUS 00pa30BaHUs C YIETOM JIMIHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XUMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
YCTICTITHON MPOQeCCUOHATBHON NEITEILHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTH QIalITUPOBATHCS B MPO(PECCHOHAILHOM Cpe/Ie;

6) PKOJIOrH4eCcKOro BOCIIUTAHHUS:

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, OCO3HAHUE IIEHHOCTH COOJIIOICHMUS
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 CpeoH, sl 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 CaMOCTOSATEIIbHOMY IUIAHUPOBAHUIO W OCYILECTBICHUIO Yy4eOHOMU
NEATENbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIe 1elicTBUS

ba3oBble Joruueckue JeHCTBUA:

YMEHHUS UCIHOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUHU
3HAHUMU: PACKPBIBATh CMBICI XUMHYECKUX MOHSTHH (BBIACIATH UX XapaKTEpPHBIC
NPU3HAKK, YCTAHABIMBATH B3aMMOCBS3b C JPYTHMMU MOHSTUSMH), UCIOIb30BAThH
MOHSTHUS JJIs1 OOBSICHEHUS OTJEIbHBIX (DAKTOB U SBJICHUM, BEIOMPATh OCHOBAHUS U
KpUTEpHUH ISl KJIACCU(PUKANA XUMHUYECKUX BEIIECTB M XUMUUYECKHX PEaKIIHi,
YCTaHABJIMBATh TMPUYMHHO-CJICACTBCHHBIC CBSI3M MEXKAY OOBEKTaMU H3y4EHUS,
CTPOUTH JIOTUYECKUE PACCYXIECHUs (MHIAYKTUBHBIC, NE€TyKTUBHbIE, [0 aHAJIOTHH),
JienaTh BBIBO/BI U 3aKJIFOUCHUS,

YMEHHE TMPUMEHATh B TIPOLECCE TO3HAHUS TMOHATHUS (NIPEIMETHbIE W
METaNnpeIMETHBIEC), CHMBOJMYECKHUE (3HAKOBBIE) MOJIETH, UCIIOJIb3YEMbIE B XUMUU,
peoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XMMUU MOJIEIbHBIE MPEICTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJI JJIEMEHTa), XUMHUYecKas (opmyna U ypaBHEHHUE
XUMUYECKON PEeaKIUU — MPHU PEIICHUH y4eOHO-TI03HABATENbHBIX 3a/1a4, C Y4ETOM
ATUX MOJEIBHBIX IPEJACTABICHUN BBIABIATH MU XapaKTE€PU30BATh CYHIECTBEHHBIE
MPU3HAKK U3YYaEeMbIX O0OBEKTOB — XUMHYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUi,
BBISIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, TPUUYUHHO-CJIC/ICTBEHHBIE CBS3U U
MPOTUBOPEUHUS B U3YyHAEMbIX MPOLIECCAX U SIBICHUSX.

Bba3zoBrble ucciienoBaTejIbCKHeE 1eHCTBUA .

YMEHHUE MCIOJIb30BATh IMOCTABJICHHBIE BOMPOCHl B KAYECTBE HHCTPYMEHTA
MO3HAHUS, A TAKXKE B KAYECTBE OCHOBBI JIJ1s1 (HOPMHUPOBAHUS TUTIOTE3BI 110 TIPOBEPKE
MPaBUIILHOCTU BBICKA3bIBAEMBIX CYKJICHU;

NpuOOpETEHHUE ONbITa MO TUIAHUPOBAHUIO, OPraHU3allui U MPOBEICHUIO
YYEHUYECKUX DKCIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJOM IIpolecca,
CaMOCTOSITETTLHO TIPOTHO3UPOBATH €r0 Pe3ysbTar, PopMYIUpPOBaTH O0OOIIECHUS U
BBIBOJIBI 10 pe3yJIbTaTaM NPOBEAEHHOTO OMbBITA, UCCICAOBAHUS, COCTABIATh OTYET
0 MpOJIEJTaHHOM padore.

Pabora ¢ undopmanmei:

YMEHHE BBIOUpaTh, AHAIU3UPOBATH M HMHTEPIPETUPOBATH HHQPOPMAIUIO
Pa3IUYHBIX BUJOB U (OPM MPEICTABICHUS, TTOTYy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB
(HaydyHO-TIOMYJIApHAsT  JIUTEpATypa XUMHUYECKOrO COAEpKaHUs, CIPABOYHbIC
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 33/1a4 OMPEISIEHHOTO THUIIA, TPUOOPETEHUE OMBITA B
001acTi  UCHOJb30BaHUS HHPOPMALIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIA/ICHHUE KYJIbTYPOH aKTHUBHOTO MCIIOIb30BAHUS PA3TMUHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBHIOMPATh ONTUMAIBHYIO (DOPMY TIpEICTaBICHUS HH(OPMAIIHU 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 XO3HCTBA W TPAHCIOPTa Ha COCTOSIHHE OKPY)KAIOIIeH MPHUPOIHOM
Cpeabl.

KoMMmyHHKaTHBHBIE YHUBEpPCAIbHbIE yYeOHbIe 1eiiCTBUS:

yYMEHUS 3a/1aBaTh BOIPOCHI (B X0J1€ JUajora u (Win) JUCKYCCHUH) TIO0 CYILIECTBY
oOcyxJ1aeMoil TeMbl, (OpMyIUpOBaTh CBOM MPEAJIOKEHUS OTHOCUTEIHHO
BBITIOJIHEHUS TIPEJITIOKEHHON 3a/1a4H;

YMEHUS  TPEACTABIATh  TMOJTYYCHHBIE  pe3ydbTaThl  MO3HABATEIHHOU
NESTEIbHOCTU B YCTHBIX M NHUCBMEHHBIX TEKCTaxX; JejaTh MPEe3CHTALUIO
pe3yJIbTAaTOB BBIOJHEHUS XUMHUYECKOTO SKCIIEpUMEHTa (J1abOpaTOpPHOTO OIbITA,
1a00paTopHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEUIECTB, Y4EOHOTO MPOEKTA);

YMEHUSA Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCIEAOBATENbCKOW  JEATENIbHOCTH  MPH  pEIlEeHUU
BO3HHUKAIOUIMX MPOOJEeM Ha OCHOBE Y4€ra OOIIMX HHTEPECOB M COTJIaCOBaHUS
no3unuii (00CYKIeHHUsl, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYPMBI», KOOPIWHAIUSI
COBMECTHBIX JIEWCTBUM, ONpEIEJICHHEe KPUTEPHUEB 10 OIEHKE KauyecTBa
BBITIOJIHEHHOM pabOThI U APYTHE).

PeryasiTuBHbIe YHUBepcajibHble yueOHbIe el CTBUS:

YMEHHE CaMOCTOSITEIbHO OMNpeNessTh LENd ACSTeIbHOCTH, IIaHUPOBATH,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U IMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesITeNbHOCTD, BRIOMpaTh Haubosee 3(hHeKTUBHBIE CIIOCOOBI pelIeHUs] YIeOHBIX U
MO3HABaTEJIbHBIX 3aJlay, CaMOCTOSTEIBHO COCTaBIIATh WM KOPPEKTHUPOBATH
MPEVIOKEHHBIA AITOPUTM JACHUCTBUM TPHU BBINOJHEHUHM 33aJaHUM C Y4ETOM
MOJTyYEHUS] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHUBAaTh COOTBETCTBUE IOJYYEHHOTO pe3yjibTaTa 3asBICHHOM LEIH, YMEHHUE
UCTIOJIh30BaTh M aHATM3UPOBATH KOHTEKCTHI, PE/JIaraéMble B YCIOBUU 3aJJaHHA.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3yldbTaTOB IO OCBOCHHUIO 0053aTEIHHOTO
COJIEpP)KaHMsI, YCTAHOBJIEHHOIO JaHHOM (denepaibHOM padodueil mporpammoit,
BBIJICJISIIOT: OCBOEHHBIE OOYUYalOIIMMUCS HAy4yHbIE 3HAHMS, YMEHHUS U CIOCOOBI



nercTBUM, crnenuduueckue 1 OPEeAMETHOM o0ylacTh  «XHUMHS», BHJbBI
NESITEIbHOCTA IO  IIOJYYEHHWIO HOBOTO  3HAHWS, €ro  HMHTEPHPETALUU,
peoOpa3oBaHUIO U IPUMEHEHUIO B PA3JIMUHBIX Y4€OHBIX U HOBBIX CUTYaIUSIX.

K xoHIry oOyueHus B 8 Kiiacce mpeMeTHbIE pe3yJbTaThl HA 0a30BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMHUPOBAHHOCTH Y 00 yJaIOIIUXCS YMEHHUI:

e PacKpbIBaTh CMBICI OCHOBHBIX XUMHMUYECKUX TMOHSITHUN: aTOM, MOJEKYIa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXHOE BEUIECTBO, CMECh
(oHOpOJHAA U HEOIHOPOJIHAS), BAJICHTHOCTh, OTHOCUTENIbHASI ATOMHAs U
MOJIEKYJISIpHasi Macca, KOJMYEeCTBO BEIIECTBA, MOJb, MOJSpHas macca,
MaccoBasi JIOJII XUMHUYECKOTO JJIEMEHTA B COSAMHEHUH, MOJISIPHBIA 00BEM,
OKCHJ], KHCIIOTa, OCHOBAHHUE, COJb, 3JIEKTPOOTPHUIATEIILHOCTh, CTENEHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCUpUKalUs peaKIui: peakiuu
COCIMHEHUS, PEAKIMU PAa3JOKECHUS, PEaKUUH 3aMEIIeHUs], pPEeaKiuu
oOMeHa, HK30- U PHJIOTEPMHUUECKHE PEaKIINH, TETJI0BOM 3 EKT peakiuu,
AJIpO aToMa, SJIEKTPOHHBIN CJIOM aTOMa, aTOMHasi OpOUTaIIb, paJlyC aToMa,
XUMHUYECKasl CBsI3b, MOJISIPHASE U HEMOJSIpHasi KOBAJICHTHAs! CBS3b, MOHHAS
CBs3b, HWOH, KATHMOH, aHWUOH, PACTBOpP, MaccoBas JOJs BeIleCTBa
(TIpolleHTHas! KOHILIEHTPAIIKs) B paCTBOPE;

e WJUIIOCTPUPOBATHh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKHUX TOHSITUH H
MPUMEHSIThH 3TU MOHATHUS IPU ONMMCAHUM BEUIECTB U UX MPEBPAICHHII;

e HCIIOJb30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHHS (HOpMYI
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIIHM;

e OIpEACNATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COECIMHEHUSX,
CTENEeHb  OKUCJEHUS  JJEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIacCy COEAUHEHUH IO
dbopMynaMm, BHJ XUMHUYECKOM CBSI3M (KOBaJ€HTHasT M HOHHAasg) B
HEOPraHUYECKUX COCTUHEHUSX;

e packpeiBath cMmbica llepuoamueckoro 3akona JI. WM. Mennaeneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE TIEPUOAMYECKON 3aBHUCHUMOCTH CBOWCTB
XUMHUYECKUX DJIEMEHTOB OT WX ToyiokeHusi B Ilepumonnueckoit cucrteme,
3aKOHOB COXPaHEHHSI MacChl BEILECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIDHOTO YY€HHsI, 3aKOHa ABOTraapo;

e OMNKCHIBATh M XapakTepu3oBaTh TabnuuHyto (opmy Ilepuoanyeckoit
CUCTEMBl XUMHUYECKHX OJJIEMCHTOB: pas3iuyaTh TOHITHS «TJIaBHAs
noarpymnmna (A-rpynmna)» u «mnodounas noarpynna (b-rpynmna)», mansie u
OoJbIIME TIEPUOABI, COOTHOCUTH OOO3HAYEHHS, KOTOpPbIE HMEIOTCS B
tabmune «llepuogmyeckass cucrema xuMuueckux odjemeHtoB J[. W.
MenneneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHUS aTOMOB



XUMHUYCCKHUX JJICMCHTOB (COCTaB H 3apAn Aaapa, 06mee YHUCJI0 JJICKTPOHOB U
pacpeaAciICHUC UX 110 IJICKTPOHHBIM CHOHM);

e KJacCU(UUIUPOBATh XUMHUYECKUE DIJIEMEHTBI, HECOPraHMUECKUE BEIECTBA,
XUMHUYECKHE PEaKIuu (10 YUCITYy M COCTaBY YUYaCTBYIOIIUX B PEAKIIUU
BEIIECTB, MO TEII0BOMY YD (PeKTy);

e XapaKTEepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOICTBA BELIECTB
Pa3IMYHBIX KJIACCOB, IIOATBEPIKasi ONMCAHUE NPUMEPAMU MOJICKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

e IIPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4YE€CTBEHHOT'O
COCTAaBa, BO3MOXHOCTM IIPOTEKAaHHs XUMHUYECKUX NPEBpPALIEHUNA B
pPa3IUYHBIX YCIOBUAX;

e BBIUKCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacChl BEIIIECTB,
MAacCOBYIO JIOJIF0 XHMHYECKOTO J3JIeMEHTa Mo (opMylie COeAUHEHMUS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, IPOBOAUTH PACUETHI 10 YPABHEHUIO
XUMHUYECKOH peaklnu;

e IIPUMEHATH OCHOBHBIC OIEpaIlid MBICIUTEILHON ACATEILHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, 0000IleHHe, CUCTEMaTHU3alluio, KiIaccu(UKaINIO,
BBISIBIICHHE TMPUYMHHO--CJICJACTBEHHBIX CBSI3E€H — JIJI1 M3YyYCHHS CBOMCTB
BCIIECTB W XUMHUYCCKHX PEAKIUM, eCTeCTBEHHO-HAyYHBIC METOIbI
MO3HAHUSA — HAONIOACHUE, W3MEPCHHE, MOJCIMPOBAHUE, SKCICPUMEHT
(peanbHBIM U MBICJICHHBIN);

e CJIEIOBATH MPABHJIAM TI0JIH30BAHUS XUMHYECKON ITOCYIOH 1 JTaOOPaTOPHBIM
00OpyIOBaHMEM, a TaKKe IpaBWiIaM OOpamieHus C BEIIeCTBAMU B
COOTBETCTBHHM C HMHCTPYKIIUSIMH TIO0 BBITIOJHEHUIO JIAOOPATOPHBIX
XAMUYECKHX OIBITOB MO TIOTYYCHUIO i COOMPAHHIO Ta3000pa3HBIX BEIIECTB
(Bomoposia M KHUCIIOpOJa), TMPUTOTOBJICHUIO PACTBOPOB C OINpeAeTEHHOM
MAacCOBOW JOJIEW PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U IIPOBOIMTH
XMMUYECKHE SKCIIEPUMEHTHI 110 PACMO3HABaHUIO PACTBOPOB LIENIOYEH U
KHUCJIOT C MOMOUIBI0 MHAUKATOPOB (JIakMyc, (heHondTarent, METHIOPaHK
U Jpyrue).

K konIy 0Oyuenus B 9 kjacce nmpeMeTHbIE pe3yIbTaThl Ha 0A30BOM YpOBHE

JOJDKHBI OTPaXaTh C()OPMUPOBAHHOCTD Y 00 YU AIOIIUXCST YMEHUIA:

e pacCKpbIBaThb CMBICI OCHOBHBIX XHUMHUUYECKMX TMOHSATHN: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKYJIAa, WOH, KaTHOH, aHHWOH, IMPOCTOE BELIECTBO,
CJIOKHOE BEILIECTBO, BAJEHTHOCTb, JJIEKTPOOTPULIATENBHOCTD, CTEIICHBb
OKHUCJICHHSI, XUMUYECKasi peaklmsi, XUMUYECKasi CBS3b, TEIIOBON 3(dexT
peaKkiui, MOJb, MOJSPHBIM  OO0OBEM,  pacTBOpP,  IJIEKTPOIUTHI,
HERJIEKTPOJIMTBL, AJIEKTPOJUTHYECKAs IUCCOLMALNS, PEAKIUM HOHHOTO



oOMeHa, KaTaJiu3aTop, XHUMHYECKOEe paBHOBECHE, OOpaTUMblE U
HEOOpaTUMbIC pEaKIMH, OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIE PEAKIINH,
OKHCIIUTENb, BOCCTAHOBUTEIIb, OKUCIIEHUE U BOCCTAHOBJICHUE, AJUIOTPONNS,
aM(OTepHOCTD, XUMUYECKast CBSI3b (KoBaJICHTHa, VOHHAa4,
METAJUTMYECKasl ), KpUCTAJUTMYECKas pelIETKa, KOPPO3Usl METAIIOB, CIUIABHI,
CKOPOCTh XMMHYECKOM PEAKIMHU, MPEACIbHO JOMYCTUMAasl KOHIEHTPALUs
ITJK BemecTBa;

WIUIIOCTPHUPOBATE B3aMMOCBA3b OCHOBHBIX XHMHYCCKHX MNOHITHH U
MMPUMCHATD 3THU MMOHATHA ITPHU OINMMCAHHUHN BCIICCTB U UX npeBpameHHﬁ;

HCIIOIb30BaTh XMMHYECKYI0 CHMBOJIMKY JUISI COCTaBJICHHS (opMyJ
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIIHM;

OIPEENATh BAIEHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOTO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
OIpeeIEHHOMY KJIACCy COEIUHEHUN Mo (opMmynaMm, BUJ XUMHUYECKOH
CBs3U (KOBAJICHTHAsl, MOHHAs, METaUIMYECKas) B HEOPraHHUYECKUX
COCIMHEHUAX, 3aps]l MOHA M0 XUMUYECKON (opMmylie, XapakTep cpeibl B
BOJHBIX PAaCTBOpPaX HEOPraHWYECKUX COCIMHEHUM, TUM KPUCTAIUTMYECKON
PEMIETKH KOHKPETHOT'O BEIIECTRA;

packpbiBaTh cmbicn llepunoamueckoro 3akona J[. WM. Mengeneea wu
JIEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIHUCHIBATh U XapaKTEepU30BaTh
Tabauunyo ¢opmy lleproanueckoil CUCTEMbl XUMUUYECKUX DJIEMEHTOB:
pa3nuyuarth TOHSTHUS «TJIaBHAs moArpymnmna (A-Tpynma)y W «mobodHas
noarpynna (b-rpynna)», manple U OoOJbIIME MEPUOABI, COOTHOCHUTH
0003HAUYEHUSI, KOTOPBIE UMEIOTCS B IEPUOIUUECKOM TaOIUIIEe, C YUCTOBBIMHU
XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsifl  spa, OOIllee YHUCIO DSJIEKTPOHOB U paclpelesieHHe HX MO0
ANIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIINE 3aKOHOMEPHOCTH B M3MECHCHHH
CBOMCTB 3JIEMEHTOB M HUX COCAMHEHUHN B Mpeenax MallbIX NEPUOJOB U
IJIABHBIX MOATPYIII ¢ YYETOM CTPOCHHS UX aTOMOB;

KIacCU(PUIIMPOBATh XUMUYECKUE DJIEMEHTHI, HEOPTaHMUECKHUE BEIIECTBA,
XAMHUYECKHE PEaKIuu (M0 YUCITY M COCTaBY Y4YacTBYIOIIUX B PEAKIUN
BEIIECTB, MO TEIUIOBOMY 3(PEeKTy, M0 U3MEHEHHUIO CTETICHEW OKHCIICHUS
XUMUYECKUX DJIEMEHTOB);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME W chHeHupUUecKue XUMHUYECKUE
CBOMCTBAa MNPOCTBIX M CIOXKHBIX BEIIECTB, MOATBEPXKAAas OINCAaHNE
MpUMEpaMHU MOJIEKYJISIPHBIX M WOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKLINI;



COCTaBJSITb YPABHEHUS AJEKTPOIMTHYECKOW JHUCCOLMAIMU  KHCIIOT,
LIEJI0YEN U COJIEW, TIOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIUKA NOHHOTO
oOMEHa, YypaBHEHHUs pEaKIHi, MOATBEPXKIAIOUIUX CYIIECTBOBaHHE
T€HETHYECKOW CBSI3M MEXY BEIECTBAMHM PA3IUYHBIX KIJIACCOB;

pacKkpbeIBaTb CYIMHOCTb OKHUCIIHUTCIIbHO-BOCCTAHOBUTCIBHBIX peaKum”I
IMOCPCACTBOM COCTABJICHHUA 3JICKTPOHHOI'O OaJjlaHca dTHX peaKHHI;'I;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS,
BO3MOXXHOCTH TPOTEKAaHHUS XMUMHUUYECKHX IPEBPAIICHUA B PA3IUYHBIX
YCIOBUSIX;

BBIYUCIISITH OTHOCUTEIIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MAaCCOBYIO [IOJIF0 XHUMHYECKOTO »dJIeMEHTa 1Mo (opMysie COeIUHEHHUS,
MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 10 YPABHEHUIO
XUMHYECKOU PEAKIINY;

COOJTIOIaTh TIPaBUJIA MTOJIb30BAHMS XUMUYECKON MOCYI0HN 1 Tab0paTOPHBIM
o0opynoBaHHEM, a Tak)Ke IIpaBUja OOpalleHus C BEIIECTBAMHU B
COOTBETCTBUU C MHCTPYKIMSIMHU TI0 BBIMOJHEHUIO J1AOOPaTOPHBIX
XUMHUYECKUX OTBITOB IO IMOTYIEHUIO U COOMPAHUTO Ta3000pa3HbIX BEIIECTB
(aMMuaka 1 yriaeKkucioro rasa);

MIPOBOAUTH PEAKIINH, TOATBEPKAAIONTNE KAYSCTBEHHBIN COCTaB Pa3IMIHbBIX
BEIIECTB: PACIO3HABATh OMBITHBIM IYyTEM XJIOPUA-, OpOMHA-, UOAMI-,
kapOoHat-, (ocdar-, cunmkar-, cyiabdar-, TUAPOKCUI-MOHBI, KATUOHBI
aMMOHHSI ¥ HWOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OIE€paIlii MbICIUTEIbHON AEATEIbHOCTH — aHAIN3 U
CHHTE3, CPaBHEHHE, 0000IIEeHNE, CHCTEMAaTU3alMIO, BBISBICHNUE TPUUUHHO-
CIIEACTBEHHBIX CBS3€H — JJIl U3yYEHHUs CBOMCTB BEIIECTB U XUMHYECKUX
pEaKIMil, eCTECTBEHHO-HAyYHbIE METOJbl IO3HAHMS — HaOIIOJIEHHE,
U3MEpPEHNE, MOJICTIMPOBAHNE, SKCIIEPUMEHT (PEAJIbHBIN U MBICIIEHHBIN ).



TEMATHUYECKOE INTAHUPOBAHHUE

8 KUIIACC
KoaunuecTrBo yacoB
Ne HaumeHoBaHnue pa3nesnoB u DJlIeKTPOHHBIE (LM poBbIe)
KonTposbHbie IMpakTHuyeckue
n/n TeM NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE PeCypchl
padoThI padoThbI
Paspnea 1. llepBoHayajibHble XMMUYECKHE NOHATHS
Xumust — BakHas 00J1aCTh
11 €CTEeCTBO3HAHMS U 5 9 bu6moreka [JOK
' MPaAKTUYECKON JeATEIIbHOCTH https://m.edsoo0.ru/7f41837¢c
YyeJnoBeKa
12 BemecTBa n xumuueckue 15 1 bubmmoreka [IOK
' peaximu https://m.edsoo.ru/7f41837c
Wroro no pazneny 20

Pa3nen 2. BaxkHeliiue npeacTaBuTe 1M HEOPraHU4eCKMX BelleCTB

Boznyx. Kucnopon. [Tonsitue bu6morexa [IOK
2.1 6
00 okcuaax https://m.edsoo.ru/7f41837c
Bognopon.IlonaTtue o kucmorax bu6moteka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopsl. [TonsiTHe 00 5 1 1 bu6moreka [IOK
' OCHOBAHUSIX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIACCHI bubmumoreka [IOK
2.4 . 11 1 1
HEOPraHMYECKUX COCTUHEHHI https://m.edsoo.ru/7f41837c
Wroro no pazneny 30

Pa3nea 3. Ilepuoauyeckuii 3akon u [lepuoanyeckasi cucrema xumudeckux ieMeHToB JI. U. MenpaeneeBa. CTpoenne aToMoB.
Xumnuyeckas cBsi3b. OKHUCJIUTEIBHO-BOCCTAHOBUTEIbHbIE PEAKIIUU


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

[leproanyeckuii 3aK0H 1
[Tepuoanyeckas cucrema

3.1 7
XUMHUYECKUX 31eMeHToB J[. U.
Mennene-eBa. CTpoeHue atoma
XuUMHUYECKast CBSI3b.

3.2 OKHCIIUTETBHO- 8
BOCCTAaHOBUTEIHHBIC PEAKIIUH

Hroro no pasaeny 15
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME

Bbub6morexa IIOK
https://m.edsoo.ru/7f41837¢

but6moreka [JOK
https://m.edsoo.ru/7f41837¢

bu6moreka [IOK
https://m.edsoo.ru/7f41837c

but6mmoreka [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

HaumeHoBaHue pa3aesoB H TeM
MPOrpamMmalI

Ne n/m

Paspges 1. BeiecTBO M XUuMHUYECKHE peaKLM K

IToBTOpEeHuE n yriydiieHue 3HaHUI

1.1
OCHOBHBIX Pa3JIENOB Kypca 8 Kiacca
19 OCHOBHBIE 32KOHOMEPHOCTH XMMHYECKHX
' peakiuii
13 DIEKTPOIUTHYECKAS AU CCOLMALIHS.

XUMHUYECKHE PEaKIIMU B paCTBOPax

Hroro no pazneny

Pa3zgea 2. Hemerajyibl 1 X coOeIMHEHUSA

OO61mas XxapaKTepUCTUKAa XMMHYECKUX

21 eMeHTOoB VIIA-rpynnel. ['anorensr
OO11as XxapaKTeprCTUKA XUMUYECKUX

2.2 anemeHToB VIA-rpymnmel. Cepa u eé
COE/IMH EHMS
OO61as XxapaKTepUCTUKAa XMMHYECKUX

2.3 anemeHToB VA-rpynmnsl. A30t, pocdop u ux

COCINHCHUA

KoanuecTBo 4acoB

Bcero

17

KoHTpoibHbI
e paboThbI

[MpakTnueckn
e padoThbI

DJIeKTPOHHbIE

(uudposbie)
oOpa3oBaTe/bHbIE

pecypchl

bu6moreka [IOK
https://m.edsoo.ru/7f41a63
6

bu6moreka IIOK
https://m.edsoo.ru/7f41a63
6

bub6morexa IIOK
https://m.edsoo.ru/7f41a63
6

but6moreka [JOK
https://m.edsoo.ru/7f41a63
6

bub6mmoreka [JOK
https://m.edsoo.ru/7f41a63
6

bub6morexa IIOK
https://m.edsoo.ru/7f41a63
6



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

OO0m1ast XxapaKTepuCTUKAa XUMUYECKIX
24 anemenToB [VA-rpynmel. Yriaepoa u
KPEMHUU U UX COCTUHEHUS

Hroro no pazneny

Pa3zgea 3. Mera/Liibl M HX COCAMHEHUSA

3.1 OO01ume cBOiicTBAa METAIUIOB

3.2 Baxueiimmnie MeTamisl U UX COSIUHEHMS

Uroro no pazneny

Pasznen 4. Xumus u okpyskammias cpeaa

41 BemectBa 1 MaTtepuaisl B )KU3HHU YEJI0BEKa

Hroro no pazgeny

PesepBHOE Bpems

OBUIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

25

16

20

68

Bbu6morexa IIOK
https://m.edsoo.ru/7f41a63
6

but6mmoreka [JOK
https://m.edsoo.ru/7f41a63
6

but6moreka [JOK
https://m.edsoo.ru/7f41a63
6

bu6moreka [JOK
https://m.edsoo.ru/7f41a63
6

bu6moreka I[IOK
https://m.edsoo.ru/7f41a63
6



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




HHOYPOYHOE IINTAHUPOBAHHUE
8 KNIACC

Ne
n/n

Tema ypoka

[Ipenmer xumuu. Posib XuMuu B KU3HU
yesjoBeKa. Tesa U BellecTna

Ilonsarue o METOAAaX ITO3HAHUA B XUMUHU

[Tpaktnueckas padora Ne 1 «IIpaBuia
paboThI B JTAOOPATOPHH M ITPUEMBI
oOpalieHus ¢ JJabopaTOpHbIM
00opynoBaHUEM»

Yucreie Benectsa U cMecu. Crioco0b!
pasziesieHus cMecei

[IpakTueckas padora Ne 2
«Pa3genenue cmeceit (Ha mpumepe
OYHUCTKH MOBAPEHHOMN COJIH)»

ATOMBI U MOJIEKYJIBI

XUMHYECKHE DJIEMEHTHI. 3HAKH
(CI/IMBOJ'ILI) XUMHNYCCKHUX 3JICMCHTOB

IIpocThle 1 CIOXKHBIE BELIECTBA

ATOMHO-MOJIEKYJIIPHOE YUEHUE

KoaunuecTBo uacos

Bcero

KonTpobHbI
e padoThbI

IpakTueckn
e padoThbI

Jara
H3y4eHU
b |

JIEKTPOHHBIE
nupposbie
oOpa3oBare/ibHbIE

pecypcbl

bubmioreka [IOK
https://m.edsoo.ru/ff0d210c

bubmioreka [IOK
https://m.edsoo.ru/ff0d227e

bu6moreka [JOK
https://m.edsoo.ru/ff0d23dc

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d26ca

bubmioreka [IOK
https://m.edsoo.ru/ff0d28c8

bubmioreka [IOK
https://m.edsoo.ru/ff0d2a6c

bu6munoreka [JOK
https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2a6¢
bu6mmoreka [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 IOCTOSHCTBA COCTaBa BEILIECTB.
Xumuueckas popmyiaa. BaaeHTHOCTD
aTOMOB XMMHUYECKHUX DJIEMEHTOB

OTtHOCUTENbHAS ATOMHAs Macca.
OTHOcHUTENbHAs MOJIEKYJISIpHAs Macca

MaccoBas qoJis1 XUMHUYECKOT O
3JIEMEHTA B COSTMHEHUN

Konmnuectso Bemecrsa. Monb.
Mousnsapras macca

Pusnueckre U XMMU4YECKHE SABJICHHUS.
XuMHUecKas peakius

[Ipu3Haku 1 yclIOBHS TPOTEKAHUS
XUMHUYECKUX PEaAKIUM

3aKOH COXPaHEHHUS MacChl BEILIECTB.
XUMHYECKHE YpaBHEHUS

Brrancnenust KommaecTa, Macchl
BEIIECTBA M0 YPABHEHHSIM XUMUYIECCKHIX
peakuui

Knaccudukanuss XUMUIECKUX pPeaKIuii
(coenmHeHus1, pa3aoKEHUs,
3aMelIeHus, OOMeHa)

M. B. JIoMOHOCOB — y4€EHBIi1-
sHumMKIonenucr. O0o0enue u
cHCTeMaTu3alus 3HAaHUH

Kontponphas pabora Nel o reme
«BerecTBa 1 XUMUYECKHE PEAKITUN

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2eae

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

bubmioreka [IOK
https://m.edsoo.ru/ff0d350c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5230

bubmioreka [IOK
https://m.edsoo.ru/ff0d37fa

bu6nmunoreka [JOK
https://m.edsoo.ru/ff0d3al6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d3b88

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d3f34

bubmioreka [IOK
https://m.edsoo.ru/ff0d40c4

bu6mmoreka [JOK
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

Bo3agyx — cmech razon. Cocras
Bo3ayxa. Kuciaopong — sneMeHT u
npocroe BemecTBo. O30H

®u3nyecKue 1 XMMHUYECKHE CBOMCTBA
KHCIIOpo/a (peaKIiy OKUCIICHHSI,
ropenue). [Tonarue 06 okcumax

Crioco0bI oJTyueHus! KUCI0poa B
71a00paTOpuu U MPOMBIIUICHHOCTH.
[Ipumenenue kuciopona

TennoBoi 3¢(heKT XuMHIECKOM
peaKiyu, MOHITHE O
TEPMOXUMHUYECKOM YPaBHEHUHU, IK30- U
SHAOTEPMUYECKUX PEAKIUIX

TomnuBo (HeQTh, yroib U MeTaH).
3arpsi3HeHue Bo31yXa, CliocoObl ero
MPEOTBPALLICHUS

[Ipaktuueckas padora Ne 3 o Teme
«[Tonyuenue u cobupanue Kuciopoza,
W3YyYEHHUE €ro CBOMCTBY»

Bonopon — 3y1eMeHT u mpocToe
BeuiectBo. Haxoxaenue B npupozae
duznveckre U XMMUYeCcKre CBOMCTBA
Bonopona. [lpumenenue Bogoponaa

TloHsiTHe 0 KHUCIOTAX U COJISIX

Crioco06bI oyueHus BOJ0poia B
nabopaTopuu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d448e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4614

bubmioreka [IOK
https://m.edsoo.ru/ff0d497a

bu6nmunoreka [JOK
https://m.edsoo.ru/ff0d4790

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4c4a

bubmioreka [IOK
https://m.edsoo.ru/ff0d4ae2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bu6munoreka [JOK
https://m.edsoo.ru/ff0d4dd0
bubmioreka [IOK
https://m.edsoo.ru/ff0d50d2

bu6moreka [JOK
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

[IpakTuueckas padora Ne 4 mo teme
«[lomyuenue u cobupanue BOIOpoaa,
WU3yYEHUE ETO CBOWCTBY»

MounsipHblil 00bEM ra3oB. 3aKOH
ABorajapo

Boruncnenust 00b€Ma, Kom4yecTsa
BEIIECTBA I'a3a 10 €r0 U3BECTHOMY
KOJINYECTBY BEILIECTBA UJIU 00BEMY

Brraucnenus 00 6EMOB ra3os 110
YpaBHEHUIO PEAKI[MK Ha OCHOBE 3aKOHA
00BEMHBIX OTHOILIEHU ra30B

dusnyeckue U XUMUYECKHUE CBOMCTBA
BOJBI

Cocras ocuoBauuii. [Tousitue 00
WHINKATOpaX

Bona kak pactBopuTtens. HaceinieHHbIe
1 HEHACBhIILIEHHbIE PacTBOPBI. MaccoBas
7107151 BEIlleCTBa B PacTBOpE
[IpakTueckas padora Ne 5 mo teme
«IIpuroroBiieHne pacTBOPOB ¢
OnpeAenEHHON MacCOBOM JT0JIer
PacTBOPEHHOIO BEIIECTBAY
Kontponbnas pabora Ne2 no reme
«Kucnopon. Bonopoxn. Boga»

Oxcuppl: cocTaB, Kiaccudukarus,
HOMEHKJIaTypa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4f42

bubmoteka IJOK
https://m.edsoo.ru/ff0d542e

bubmioreka [IOK
https://m.edsoo.ru/ff0d55a0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5708

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

bu6moreka [JOK
https://m.edsoo.ru/ff0d59e2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5b40

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

bubmioreka [IOK
https://m.edsoo.ru/ff0d6342

bu6moreka [JOK
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 CBOKMCTBA
KHCJIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX
OKCHJIOB

OcHoBaHus: cocTaB, Kiaccupuxanus,
HOMEHKJIATypa

[Tonyuenune u XuMUYECKUE CBOKCTBA
OCHOBAHMI

Kucnotsr: coctas, kinaccupukanus,
HOMEHKJIaTypa

[Tonyuenune u XUMUYECKUE CBOKMCTBA
KHUCJIOT

Conu (cpenHue): HOMEHKIATYpa,
CIOCOOBI MOTYYEeHHSI, XUMUUYECKUE
CBOMCTBA

[Ipaktueckas paborta Ne 6. Perenue
9KCHEPUMEHTAIbHBIX 33/1a4 10 TeEME
«OCHOBHBI€ KJIaCChl HEOPTaHUYECKUX
COCIMHEHUID)

I'eneTndeckas CBA3b MCXKAY KilacCaMu
HCOPraHU4YCCKUX COCI[I/IHGHI/Iﬁ

O00011IeHNE U cUCTEMAaTU3aAs 3HAHWI

KonTponpHas padora Ne3 o teme
"OCHOBHBIE KJIACChI HEOPraHUYECKUX
coeqnuueHni"

[TepBble MONBITKY KJIACCH(PUKALIUH
XUMHYECKUX 3JIEeMEHTOB. [1oHsTHE O
rpynmnax CXOJAHBIX 2JIEMEHTOB

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d664e

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

bubmioreka [IOK
https://m.edsoo.ru/ff0d67ca

bu6mmoreka [JOK
https://m.edsoo.ru/ff0dfee2

bubmioreka [IOK
https://m.edsoo.ru/ff0dfee2

bu6nmunoreka [JOK
https://m.edsoo.ru/00ad947
4

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9b7c

bubmioreka [IOK
https://m.edsoo.ru/00ad9a50

bubmioreka [IOK
https://m.edsoo.ru/00ad9cb?

bu6munoreka [JOK
https://m.edsoo.ru/00ad9ela

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ffa



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/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
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[Tepuognueckuii 3aK0H 1
[Tepuoguyeckas cuctreMa XUMHUYECKUX
anemenToB J[. 1. MenieneeBa

[lepuonpl, rpymnmnsl, HOATPYIIIIBI

Crtpoennie atToMoB. CocTaB aTOMHBIX
snep. U3oTonsl

CtpoeHue JIEKTPOHHBIX 000JI04YeK
aToMOB 3J1eMeHTOB [lepronnueckoi
cuctemsl . 1. Menneneepa
XapakTepucTuKa XMMHAYECKOT O
3JIEMEHTA I10 €r0 IOJIOKCHHIO B
ITepuonnueckoii cucreme /1. .
MenpgeneeBa

3Hauenue [lepuonuueckoro 3akoHa st
pa3BUTHS HAyKU U npakTuku. 1. U.
MeneneeB — y4€HbII, Ieaaror u
rpakIaHUuH
DNEKTPOOTPUIIATEIBHOCTh ATOMOB
XHMHUYECKUX DJIEMEHTOB

HMonnas xuMuueckas CBSI3b

KoBanenTuas moJsIpHas XUMUYICCKast
CBA3b

KoBanenTuas HECIIOJIApHad XUMHUYECCKasd
CBA3b

CreneHb OKUCIEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/00ada52c

bu6mmoreka [JOK
https://m.edsoo.ru/00ada52c

bubmioreka [IOK
https://m.edsoo.ru/00ada342

bu6mmoreka [JOK
https://m.edsoo.ru/00ada6bc

bubmioreka [IOK
https://m.edsoo.ru/00adag824

bu6mmoreka [JOK
https://m.edsoo.ru/00ada96e

bubmioreka [IOK
https://m.edsoo.ru/00adaab8

bu6mmoreka [JOK
https://m.edsoo.ru/00adac34

bubmioreka [IOK
https://m.edsoo.ru/00adaab8

bu6moreka [JOK
https://m.edsoo.ru/00adaab9

Bbu6moreka [JOK
https://m.edsoo.ru/00adae28



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
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
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68

OKHUCIUTENBHO-BOCCTAHOBUTEILHBIE
peakuuu

OKMCIIUTEIN U BOCCTaHOBUTEIIN

KonTtponbsnas pabora Ned mo reme
«Ctpoenue atoma. XUMUYECKasi CBSI3b)

PesepBHbIii ypok. O6001ICHHE U
cHCTeMaTu3alus 3HAaHUH
Pe3epsubIii ypok. O0001mIeHNE 1
CUCTEMAaTH3aLs 3HAHUI
PesepBHbIii ypok. O6001IeHNE 1
cucTeMaTu3anysa 3HaHUuU

OBUIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68

bu6mmoreka [JOK
https://m.edsoo.ru/00adb07
6

bu6mmoreka [JOK
https://m.edsoo.ru/00adb07
6

bu6mmoreka [JOK
https://m.edsoo.ru/00adb48
6

bu6mmoreka [JOK
https://m.edsoo.ru/00adb33c

bubmioreka [IOK
https://m.edso0.ru/00ad9cb?

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



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

9 KUIIACC

Tema ypoka

[Ieprognyeckuil 3aKoH.
Ilepuonnueckas cucrema
XHMHUYECKHUX dJ1eMeHTOB /. 1.
Menneneena

3aKOHOMEPHOCTU B U3MEHEHUHU
CBOMCTB XMMHYECKUX JJIEMEHTOB
IIEPBBIX TPEX NIEPUOIOB
Knaccudukanus 1 HOMEeHKIATypa
HEOPraHWYECKUX BEILECTB

Bunel xuMudueckoi ¢BSI3U U THUIIBI
KPUCTALUIMYECKUX PEMIETOK

Kontponbsnas padora Nel mo reme
«IToBTOpEHUE U YrIyOJIeHNE 3HAHUMA
OCHOBHBIX pa3fIeoB Kypca 8 Kjaccay
Knaccuukanus XumMmmuaeckux
peaKuuii Mo pa3IMYHbIM MPU3HAKAM
ITonsiTe O CKOPOCTU XMMUUYECKOU
peakiuu. [ToHsITHE 0 TOMOT€HHBIX U
reTepPOreHHBIX PEaAKITUsIX

TlonsTHE O XUMHUYECKOM PaBHOBCCHHU.

@DaKTOpBI, BIUAIONINE HA CKOPOCTh

KoaunuyecTBo 4acoB

Bcero

KonTpobHbI
e padoThbI

IpakTueckn
e paboThbI

Jlara
H3YYEeHU
|

DJIeKTPOHHbIE
uugposbIe
oOpa3oBaTe/ibHbIE

pecypcnl

bu6mmoreka [JOK
https://m.edsoo.ru/00adb59e

bubmioreka [IOK
https://m.edsoo.ru/00adb6b
6

bu6moreka [JOK
https://m.edsoo.ru/00adb7e2

bu6mmoreka [JOK
https://m.edsoo.ru/00adbact

bubmioreka [IOK
https://m.edsoo.ru/00adbch0

bu6munoreka [JOK
https://m.edsoo.ru/00adbe9a

bu6mmoreka [JOK
https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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

10

11

12

13

14

15

16

17

XUMHUYECKOU PE€aKkiuun U IMOJIO0KECHUC
XUMHUYCCKOI'O paBHOBCCHA

OKHUCIUTETHHO-BOCCTAHOBUTEILHBIC
peakiuu

Teopus 3NEKTPOIUTHYECKON
nuccoranui. CHUIbHEIE U cIa0bie
AIEKTPOIUTHI

HonHbIe ypaBHEHUS peaKIUid

XHUMHUYECKHE CBOMCTBA KUCJIOT U
OCHOBAHUM B CBETE MpE/ICTaBICHUN
00 DJICKTPOIMTHYCCKOM TUCCOIIUALINH

XUMHYECKHE CBOMCTBA COJIEU B CBETE
MpecTaBiIeHUN 00
ANEKTPOIUTHIECKOMN TUCCOITUAIINH

[Tonarue o rugponmse conei

O00011IEHNE ¥ CUCTEMATH3ALA
3HAaHUHU

[IpakTueckast pabora Ne 1.
«Pemenne SKCIIEPUMCHTAJIbHBIX
3amau»

Kontponbsnas padora Ne2 mo teme
«DNEKTPOIUTUYECKAS T CCOIIMALIUS.
XUMHYECKHE PEAKIIUU B PACTBOPAX»

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

bubmioreka [IOK
https://m.edsoo.ru/00adcd68

bu6mmoreka [JOK
https://m.edsoo.ru/00add44
8

bubmioreka [IOK
https://m.edsoo.ru/00add5d
8

bu6mmoreka [JOK
https://m.edso0.ru/00add8b
2

bu6moreka [JOK
https://m.edsoo.ru/00add9d
4

bubmioreka [IOK
https://m.edsoo.ru/00addd1
2

bubmioreka [IOK
https://m.edsoo.ru/00addbfa

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



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
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22

23

24

25

26

OO61as xapakTeprcTHKa rajloreHoB.
XUMHUECKHE CBOMCTBA HA MPUMeEpPE
XJIopa

Xnoposonopon. ComnsiHas KHCIIOTA,

XUMUYECKUE CBOMCTBA, MOJTYYEHHE,
MpUMEHEHUE

[IpakTueckas padora Ne 2 mo teme
«IlomyueHue CONAHON KUCIIOTHI,
HU3y4EHHE €€ CBOMCTBY»

Breraucnenus 1o YPaBHCHUAM
XHUMHYCCKHUX peaKHI/Iﬁ, €CJI1 OJUH U3
PCAarcHTOB AdaH B HU30BITKE

OO1w1as xapakTepHCTUKA JIEMEHTOB
VIA-rpynmnst

ANTOTPONHBIE MOAU(PHUKAIIUU CEPHI.
Haxosxxenue cepbl ¥ €€ COeIMHEHU
B Ipupojie. XUMUYECKUE CBOWCTBA
cepsl

CepoBonopo/i, CTpoeHue,
(u3nUecKre 1 XUMHUECKIE CBOMCTBA
Oxcuppl cepbl. CepHast KUCIIOTA,
(busnyecKknue 1 XUMHYECKHe
CBOICTBA, IPUMEHEHHE

XUMHYECKHE PEAKIUY, JIeKALUE B
OCHOBE IIPOMBIIIJIEHHOr0 criocoda
ITOJIY4EHHSI CEPHON KHUCIIOTHI.
XUMHUECKOe 3arpsi3HEeHUe

bu6mmoreka [JOK
https://m.edsoo.ru/00addfe2

bu6mmoreka [JOK
https://m.edso0.ru/00ade104

bubmioreka [IOK
https://m.edsoo.ru/00ade348

bu6mnoreka [JOK
https://m.edsoo.ru/00ade488

bu6mmoreka [JOK
https://m.edsoo.ru/00ade64a

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

bu6mmoreka [JOK
https://m.edsoo.ru/00ade802

bu6mmoreka [JOK
https://m.edsoo.ru/00adea28

bu6mmoreka [JOK
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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32

33

34

OKPY’KAIOIIEH Cpellbl COEAUHEHUSIMU
cepbl

Brruncnenne maccoBoii 101 BbIXOAa
MPOYKTa PEaKIU

OO01mas XxapakTeprcTHKa JIEMEHTOB
VA-rpynnsl. A30T, pacipoCTpaHEeHue
B IIpUpoJIe, PU3NYECKUE U
XUMHYECKUE CBOKWCTBA

AmMEak, ero Gu3nvecKue u
XMMHYECKUE CBOWMCTBA, MOJIy4yEHUE U
pUMEeHEeHHe

[Ipaktueckas padorta Ne 3 mo teme
«Ilonyuyenne aMMuaKa, U3y4eHHUE €ro
CBOMCTB»

A3oTHas KHCIIOTa, € PU3NYECKHE U
XUMUUYECKHE CBOMCTBA

Hcnonb30BaHre HUTPATOB U COJIEH
aMMOHUS B Ka4ECTBE MHUHEPATBHBIX
ynoopenuit. Xumuueckoe
3arpsi3HEHHE OKPYXKAIOIIEH CpeIbl
COCIMHECHHSIMH a30Ta

dochop. Oxeun dhochopa (V) u
(docdopHas kucaora, GU3HIECKUE U
XUMHUYECKHE CBOMCTBA, MOJIYYCHUE

Hcnonbs3zoBanue ¢pocdatos B
Ka4yecTBE MUHEPAJIBHBIX Y00 pEHUH.
3arpsi3HEHHE PUPOJHOMN CpeIbl
¢dbocdaramu

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

bubmioreka [IOK
https://m.edsoo.ru/00adeeab

bu6mmoreka [JOK
https://m.edsoo.ru/00adf004

bu6mmoreka [JOK
https://m.edso0.ru/00adf180

bu6moreka [JOK
https://m.edso0.ru/00adf306

bu6mmoreka [JOK
https://m.edso0.ru/00adf518

bu6munoreka [JOK
https://m.edsoo.ru/00adf68a

bu6mmoreka [JOK
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
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Yraepon, pacnpocTpaHeHUE B
npupoze, PU3NIESCKHE U XUMUYECKHUE
CBOMCTBa

Oxkcunel yriaepoaa, ux Gu3ndecKkue u
XUMHUYECKHE CBOICTBA.
DKoNoruyeckrue npodieMsl,
CBsI3aHHBIE ¢ OKcuaoM yriepona (IV)

VYroapHas KUCIIOTA U €€ COTU

[Ipaktrueckas padota Ne 4 o Teme
"[TonydyeHue yriieKucaoro rasa.
KauecTtBennas peakius Ha KapOoHaT-

n

HOH

[TepBoHavabHBIE TOHITHS 00
OpPraHUYECKUX BEILIECTBAX KaK O
COEIMHEHHUSIX yIiepoaa

erMHI/Iﬁ 1 €ro COCAMHCHU

[IpakTueckas padorta Ne 5. Pemenue
9KCIEPUMEHTAJIbHBIX 3a/1a4 110 TEME
«BaxHelnme HeMeTaJUIbl U UX
COEAMHEHUS»

KonTtponbsHas padora Ne3 o teme
«BaxHelnme HeMeTaJUTbl U UX
COCITMH CHHUSI

OO611ast XapaKTepUCTHKAa XUMUYECKHX
9JIEMEHTOB — METAJIJIOB.
Mertannudeckas CBSI3b U
METaJINyYecKasi KpuCTaJIndecKast

bu6mmoreka [JOK
https://m.edsoo.ru/00adfd9c

bu6mmoreka [JOK
https://m.edsoo.ru/00adfebe

bubmioreka [IOK
https://m.edsoo.ru/00ae006c

bu6mnoreka [JOK
https://m.edsoo.ru/00ae027e

bu6mmoreka [JOK
https://m.edsoo.ru/00ae054e

bu6mmoreka [JOK
https://m.edso0.ru/00ae080a

bubmioreka [IOK
https://m.edsoo.ru/00ae0bf2

bu6nmunoreka [JOK
https://m.edsoo.ru/00ae0el8

bu6moreka [JOK
https://m.edsoo.ru/00ae103e



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
https://m.edsoo.ru/00ae103e
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50
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52

53

pemérka. dusnyeckue cBOKWCTBA
METAJIJIOB

XUMHUYECKHE CBOMCTBA METAJIJIOB.
DIIEKTPOXUMHUYECKUI P
HaIpsHKEHUI MEeTaIoB

Oo6ume crocoObI MOTYIEHUS
MetauioB. CrutaBel. BerauciieHus 1mo
YPaBHEHMSIM XMMHUYECKUX PEAKIIUl,
€CJIM OJIMH M3 PEareHTOB COACPIKUT
pUMECH

ITonsTHe o KOPpO3uu METAJIJIOB

IllenouHble METALIBI

OKCI/I)II)I U TUAPOKCUABLI HATPUSA U
KaJiys

IllenouHO3eMeENbHBIC METAIIIBI —
KaJIbIIUHA ¥ MarHui

Baxueiimue coequHeHns KaabIlUs

O0001Ie e U cucTeEMaTU3aLUs
3HaHUHU

JKécTKkoCTh BOIBI M CIOCOOBI €€
yCTpaHCHHUS

[IpakTueckas padota Ne 6 mo Teme
"YKECTKOCTL BOABI U METOMEI €6
ycTpaHeHus "

bubmoteka IJOK
https://m.edso00.ru/00ael1156

bubmioreka [IOK
https://m.edsoo.ru/00ael1156

bu6nmunoreka [JOK
https://m.edso0.ru/00ael278

bu6moreka [JOK
https://m.edsoo.ru/00ael4h2

bu6mmoreka [JOK
https://m.edso0.ru/00ael4b2

bu6moreka [JOK
https://m.edsoo.ru/00ael5e8
bu6mmoreka [JOK
https://m.edsoo.ru/00ael5e8

bubmioreka [IOK
https://m.edso0.ru/00ae1886

bu6moreka [JOK
https://m.edsoo.ru/00aelae8



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
https://m.edsoo.ru/00ae1ae8
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63

ATOMUHAA

AmpoTepHbIe CBOICTBa OKCHA U
TUAPOKCHIA

Kenezo

Oxcuibl, THIAPOKCUIBI M COJTH JKee3a
(IT) u xxene3a (III)

O0001IeHnEe U cucTEMaTU3aLUs
3HAHUHU

[IpakTueckas padorta Ne 7. Pemenue
SKCIIEPUMEHTAJIBHBIX 3a7a4 M0 TEME
«Baxkneiine MeTaanbsl U UX
COCIIMHCHU

Brrancnenust mo ypaBHEHUSIM
XUMHUYCCKUX PEaKIIMi, €CJIM OJIUH U3
pPEarcHTOB JlaH B U30BITKE UK
COIEPXKUT MpUMecH. Brraucienus
MacCOBOH JIOJH BBIXOZA MPOTYKTa
peakium

O0001Ie e U cucTeEMaTU3aLUs
3HAHUM

KonTtponbnas pabora Ned o reme
«Baxxgen1me MeTalIbl U UX
COEINHEHU

BemectBa u Marepuansl B
MOBCEIHEBHON KU3HU YEI0BEKA

bu6mmoreka [JOK
https://m.edsoo.ru/00aelc64

bu6mmoreka [JOK
https://m.edsoo.ru/00aelc64

bu6moreka [JOK
https://m.edsoo0.ru/00ae1d86

bu6mmoreka [JOK
https://m.edsoo.ru/00ae35e6

bubmioreka [IOK
https://m.edso0.ru/00ae3de8

bu6moreka [JOK
https://m.edsoo.ru/00ael750

bu6moreka [JOK
https://m.edso0.ru/00ae3f50



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
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XUMHYECKOE 3arpsi3HEeHUe
OKPYXaroIIel Cpesbl

Ponp xuMuu B pemenun
9KOJIOTUYECKUX MPOoOIeM
Pe3epBHbIii ypok. O0001IeHNE U
CUCTEMATU3aLUs 3HAHUI
PesepsHbIii ypok. O6001ICHHE 1
cHUCTeMaTH3allusl 3HaHUU

Pe3epBHbIii ypok. O0001IeHNE U
CUCTEMAaTHU3alUs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME
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bu6mmoreka [JOK
https://m.edso0.ru/00ae4270

bu6moreka [JOK
https://m.edsoo.ru/00ae4270

bu6mmoreka [JOK
https://m.edsoo.ru/00ae0d0a

bu6mmoreka [JOK
https://m.edsoo.ru/00adb33c

bubmioreka [IOK
https://m.edsoo.ru/00ad9cb?



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
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AxknuonepHoe obmiectBo «M3narensctBo «IIpocsemienue
Xumus, 9 knacc/ O. C. I'abpuensn, U. I'. Octpoymos, C. A. CnaJkos,
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