MUHHUCTEPCTBO INPOCBEINEHUA POCCUMCKOM ®EJIEPALIUNA
MunucTepeTBO 06pasoBanust u Hayku Pecny6ankn Jlarecran
MKY ""Vnpasienue o6pazopanus' r.Maxaykana

MBOY KIIH "JTKK-1"

PACCMOTPEHO COT'JIACOBAHO YTBEP)I&Z[EHO
MO yuurenei 3aMecTUTENb JUPEKTOPA : y
[JecTecTBEHHO-HAy4yHOTO [0 VP Ki 1/ 4508
LKA /% (A /, s 7, 54

(‘/1/21/// 3aruposa O.A. \ Myp AM.

XaiiGynaesa C.A. = e . «30» 08 ITpukas: 3}!’91 or. «31» 08
IIpukas Nel ot «30» 08 2023 2023r. - :
2023 r.
PABOYAS ITIPOT'PAMMA
(ID 3468315)

y4e6noro npeamera «Xumus. ba3oBslii ypoBeHb»

[uist obydaronmxes 8 —9 Kiaccos

Maxauxkana 2023-2024



MUWHHUCTEPCTBO MIPOCBEHIEHUSI POCCUCKOMN ®EJEPALIIN
MunucrepcTBo o0pasoBanus U Hayku PecnyOimku Jlarecran

MKY "¥YunpasJienue o0pa3osanus' r.Maxaukaja

MBOY KHIN" JIKK-1"

PACCMOTPEHO COI'JTACOBAHO YTBEPX/IEHO
MO yuureneit 3amectutens aupekropa  Jlupexkrop MBOYKIIN
< eCTEeCTBEHHO-Hay4yHOro < mno YP < IKK-1
LUKJIA
3aruposa O.A. MypTtazanueB A.M.
Xaii6ynaesa C.A. «30» 08 2023 r. IIpuka3z Ne ot «31» 08
npotokoia Nel ot «30» 08 2023 .
2023 .
PABOYASA ITPOT'PAMMA

(ID 3468315)

yueOHoro npeamera «XumMus. bazoBbiii ypoBeHb)

J1s1 oOydaronuxes 8 — 9 Kiaaccos



Maxaukaja 2023-2024



INOACHUTEJIBHAS 3AIINCKA

[IporpaMma 10O XUMHUM Ha YPOBHE OCHOBHOTO o0OIlero oOpa3oBaHUs
COCTaBJICHAa Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa30oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOLIEro 00pa30oBaHUs, MPEICTABICHHBIX
B ®I'OC 00O, a Takxe Ha OcHOBE (penepanbHON padodeil mporpaMMbl BOCIIUTAHUS
U C Y4€TOM KOHLEMIMHU TMpernojaBaHus y4yeOHOro mnpeamera «XuUMHUS» B
oOpasoBaTebHbIX opranuzanusx Poccutickoit deaepanuu.

[Iporpamma 1o xumMuM Ha€T TPEJCTABICHHE O IEsIX, OOIIel crpareruu
oOydeHMs, BOCHHUTAHUS W PA3BUTUA OOYYaIOLIUMXCS CpPEICTBAMH Y4EOHOIO
MpeaMeTa, YCTaHABJIMBAET o0s13aTenbHOe NPEAMETHOE COJIEp)KaHHE,
IPEAYCMATPUBAET PACOPEACICHUE €ro IO KilaccaM U CTPYKTYPHUPOBAHHUE IIO
pazmenaM M TE€MaM MPOrpaMMbl IO XHMHUHU, ONPEIETSAET KOJUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTePUCTUKHU coJlepKaHus, PEKOMEHAYEMYIO
MOCJIEIOBATEIBHOCTh ~ M3YYEHUSI XUMHHM C Y4ETOM  MEXKIPEAMETHBIX H
BHYTPUIIPEJAMETHBIX ~ CBSI3€M, JIOTMKA  y4e€OHOro Mpolecca, BO3PACTHBIX
0cOOEHHOCTEW OOydaroluxcs, OIpeNesieT BO3MOXKHOCTH — IMpeAMeTa s
peayiM3anuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMsSI OCHOBHOW 00pa3oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TaKkKe TPEOOBAHUN K
pe3ysbTaraM OOYy4eHHS] XMMUU Ha YPOBHE II€JIe M3y4eHUs TPEAMETa U OCHOBHBIX
BUJIOB Yy4e€OHO-TIO3HABATEIbHON JESATENBHOCTH OOYYAIOIIEroCs MO OCBOEHUIO
y4e0HOTO COJIep KaHMSI.

3HaHUE XWMHUHU CIY)KUT OCHOBOM i (OpMUpOBaHUS MHUPOBO3ZPEHUS
oOy4aromierocsi, €ro MpeAcTaBICHU O MaTepuaIbHOM E€IMHCTBE MHpPA, 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,
MUIIEBOM U SKOJOTHYECKOM 0€30MacHOCTH, TPOOJIEM 31PaBOOXPAHEHHUSI.

N3ydyenune xumun:

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

BHOCUT BKJaJ B (OpPMHUPOBAHUE MBIIUICHUS U TBOPUECKUX CIOCOOHOCTEH
OoOydJaromMXcs, HABBIKOB HX CAMOCTOSTEIBHOW  y4eOHOW  JESTENbHOCTH,
AKCIIEPUMEHTAJILHBIX M HCCIEAOBATEIIbCKUX YMEHUH, HEOOXOIUMBIX KakK B
MOBCETHEBHOM JKU3HU, TaK U B IPO(eCCHOHANTBHON e TENbHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAE€T OCHOBBI
LEJIOCTHOTO B3IJIsia Ha €IMHCTBO MPUPOJIBI U YEJIOBEKA, SBJISETCS OTBETCTBEHHBIM
sTanoM B (OPMUPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH OOYJarOIINXCS,;



CocoOCTBYET (POPMHPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJaJ B DKOJIOIMYECKOE
oOpa3zoBaHue 00y4arOIMMNXCs.

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
pa3BUTHA.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOLIUMUCS CHUCTEMBbl MEPBOHAYAIBHBIX IMOHSATUNA XUMHUHU, OCHOB
HEOPraHMYECKOM XMMHHM M HEKOTOPBIX OTHENbHBIX 3HAUYUMBIX MOHSITHI
OPraHU4ECKON XUMUH.

CrtpykTypa comepikaHus MPOrpaMMbI MO XUMHUU CHOPMHUPOBAHA HA OCHOBE
CUCTEMHOro noxaxoja k e€ uszydeHuro. CopepkaHue CKIAIbIBA€TCA U3 CHCTEMBI
MOHATHM O XUMHYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI ITOHATHN O XUMHYECKON
peakiuu. OO0e O3TH CUCTEMBl CTPYKTYpPHO OpIraHHM30BaHbl IO MPUHIUIY
IIOCJIEIOBATENBHOTO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOTr0 ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YY4EHMS O CTPOEHUHU aTOMA U XUMHYECKOM CBA3H;

— TMpPEACTaBICHUN 00 DSIIEKTPOIUTHUYECKOM JUCCOLMAIIMM BEIIECTB B
pacTBopax.

Teopernueckue 3HaHUA PpPACCMATPUBAIOTCS HA OCHOBE OMIIMPHUYECKU
MOJIYYEHHBIX U OCMBICIIEHHBIX (DAaKTOB, pa3BUBAIOTCS MOCIENOBATEILHO OT OJAHOIO
YPOBHS K IpYyrOMY, BBIOJHS PYHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHUSI CBOICTB,
CTPOECHUS U BO3MOKHOCTEM IIPAKTUYECKOTO IIPUMEHEHHUS U MOIYYECHUS N3Y4aeMbIX
BELIECTB.

OcBoeHue mporpaMMbl IO XHMHHU  CIOCOOCTBYET  (DOPMHPOBAHUIO
IIPEJICTABICHUS O XMMHUYECKOW COCTABIIIFOLIEH HAy4YHOM KapTUHBI MUpPA B JIOTHUKE
€€ CUCTEMHOM IIPUPOABI, IEHHOCTHOIO OTHOLIEHUS K HAYYHOMY 3HAHUIO U METOAAM
NI03HaHUs B Hayke. M3ydeHue XUMUH NPOMCXOAMT C IPHUBJIICYCHHEM 3HAHUU M3
paHee M3y4EHHBIX y4eOHbIX IpeameroB: «Okpyxaromuil mupy», «buonorus. 5—7
KJaccb» U «dusnka. 7 Kiacey.

[Ipy u3ydyeHUHM XUMUU [OPOUCXOAUT (OPMUPOBAHHE 3HAHUNW OCHOB
XUMUYECKOM HAyKM KaK 00JacTH COBPEMEHHOIO €CTECTBO3HAHUSA, MPAKTHUYECKOU
NEATENBHOCTHU YEJI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpHL. 3a/1a4a
y4e0HOro ImpeMeTa COCTOUT B (POPMUPOBAHUM CUCTEMbl XUMHUYECKUX 3HAHUM —
BaXHEHUIINX (PAKTOB, MOHATUN, 3aKOHOB U TEOPETUUECKUX TOJIOKEHUH, JOCTYIMHBIX
0000IIeHNIT MUPOBO33PEHUECKOTO XapakTepa, S3bIKa HAayKd, B MPUOOIIEHUH K



HAyYHBIM METO/IaM TO3HAHUS MPU U3YYEHUU BEIIECTB U XUMUUYECKUX PEaKluid, B
(opMHUPOBAaHUU U PA3BUTHH [TO3HABATENILHBIX YMEHUN U UX IPUMEHEHUHU B yU€OHO -
MO3HABATENIFHON M y4eOHO-HCCIEA0BATEIHCKON AEITEILHOCTH, OCBOCHUH TMPaBHUII
0e301acHOro oopalleHust ¢ BEUeCTBaMH B IIOBCEAHEBHOM KU3HMU.

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

— ¢opMupoBaHHUE MHTEIJICKTYyalbHO pPAa3BUTOM JUYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHMUYECTBY, CaAMOCTOSITEIbHOMY MPHHITHIO PpEIICHUH,
CIIOCOOHOM aanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KHU3HU;

— HampaBJICHHOCTb OOydYeHHsT Ha CHCTEeMaTHMYecKoe MpHOOIICHHE
Oo0y4arommxcs K CaMOCTOSITENbHON MO3HABaTEIbHOM MAEATEeNbHOCTH, HAYYHBIM
METOJaM MO3HaHMsI, (POPMHUPYIOIIMM MOTHBAIIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrneueHne yCcloBU, CIOCOOCTBYIONINX TPUOOPETEHHUIO 00YyYarOIUMUCS
OTbITa Pa3HOOOPA3HOM NEATENbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIFOYEBBIX
HABBIKOB (KJIIOYEBBIX KOMIIETEHIMI), UMEIOIIUX YHUBEpPCAJIbHOE 3HAYEHUE JUIs
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, TPUMEHSTH UX TIPU PEIICHUH TPOOJIEM B TOBCETHEBHON KU3HU U TPYIOBOU
JeSITeNbHOCTH;

— (QopmupoBanue y o0Oy4arommxcsi TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHHUS LEHHOCTH XUMHUYECKUX 3HAHUW JUIS BBIPAOOTKH HKOJIOTUYECKU
1enecoo0pa3Horo MOBEACHUST B OBITY U TPYIAOBOW JEATEIBHOCTH B LEJSAX
COXPAHEHUS CBOETO 3/I0POBbS U OKPYXKAIOIIECH TPUPOTHON CPE b,

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

OO111ee Yncio 4acoB, OTBEAEHHBIX JIJISl U3yYEHUS XUMHUH Ha YPOBHE OCHOBHOTO
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 KUIACC

IlepBoHauanbHbIC XUMUYECKUE IOHATHSA

IIpenmer xumuu. Ponb XUMUU B )KM3HHU 4YEJIOBEKA. XMMUS B CUCTEME 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. XHUMHYECKHE 3JIEeMEHThl. CHMBOJBI XUMHUYECKUX
a7eMeHTOB. [IpocThie U ClIoKHBIE BelecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumudaeckast opmyna. BaleHTHOCT aTOMOB XUMHUYECKHUX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BeniecTB. OTHOCUTENbHAST aToMHass Macca. OTHOCHUTENIbHAS
MOJIEKYJIIpHas Macca. MaccoBasi JoJis1 XUMHYECKOTO AJIEMEHTA B COEAMHEHUH.

KomnuectBo BemectBa. Mosib. MonsipHas macca. B3auMocBsi3b KOIMYECTBa,
Macchl W 4YHMCJIa CTPYKTYPHBIX €IMHMI] BemiectBa. Pacuérbl mo dopmynam
XUMUYECKUX COCTUHEHUH.

@u3NYECKUEe U XUMHYECKUE ABJICHUS. XUMHUUECKas PEakius U €€ MPU3HAKU.
3aK0H COXpaHEHHUsI MacChl BelIeCTB. XUMHUYECKHE ypaBHeHHs. Kiaccudukanms
XUMUYECKUX PEAKIUI (COeAMHEHUS, PA3I0KEHUS, 3aMELIEHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0W, paBujiaMu pabOThl B JjabopaTopuul U
npuéMamMu oOpalieHus: ¢ JIabopaTOPHBIM 000PYTOBAaHUEM, U3YYEHUE U OINKCAHUE
du3nuecknx CBOWCTB OOpa3lOB HEOPraHWYECKUX BEIIECTB, HAOJIOJICHHE
dusnueckux (IJIaBJIeHHE BOCKa, TAasHUE JIbJla, PACTHUpPAaHUE caxapa B CTYIKE,
KUIIEHUE U KOHAEHCAIMS BOJbI) U XUMHUUYECKUX (TOPEHUE CBEYM, MPOKATMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBHE Mea ¢ KUCIIOTOMN) SIBJCHUN, HAOIIOIeHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHUSI XMUMHUYECKUX peakuuil (pa3joKeHHe caxapa,
B3aUMOJICHCTBUE CEPHOU KHCIOTHI C XJIOPUIOM Oapusi, pa3lioKeHUE THIPOKCHIIA
meau (Il) mpu HarpeBanuu, B3auMoaelCTBHUE XkKee3a ¢ pacTBopoM coiu meau (11),
M3y4eHHUE CIIOCOOOB PA3CIICHUS CMECEH: ¢ MOMOIIbI0 MarHuTa, (UIHTPOBAHUE,
BbIMIApUBAaHKE, TUCTUIUISIMS, XpoMaTorpadus, MpoBeIeHUE OYUCTKUA MOBAPEHHOU
Colii, HaAOJIOJEHWEe W  ONHCAaHUE  Pe3yJbTaTOB  IMPOBEJICHHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MACChl, CO3/IaHHE MOJEIEH MOJIEKYJI
(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). Oxcuzabl. [Ipumenenune xucmopoma. CrocoObl
MOJIYYCHUSI KUCTIOpOJla B JIaDOpaTOpuM M MPOMBIIUIEHHOCTH. KpyroBopor
KHCJIopoJia B mpupojae. O30H — ajuioTpornHas MoAu(pUKaIus KUCIOpo/ia.



TemmoBoit >gdekT XUMHUYECKOM peakluu, TEPMOXMMHUYECKUE YpaBHEHUS,
9K30- U DHAOTEPMHUYECKHE peaKuu. TOIUIMBO: yroidb W METaH. 3arpsA3HCHUE
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.

MounspHsiil 00bEM Ta30B. Pacuérbl Mo XUMUYECKUM YpaBHEHUSIM.

dusnyeckue CBOMCTBA BOABL. Boxa Kak pacTBOpUTElb. PacTBOpBL.
HacellieHHble M HEHACHIIEHHbIE pacTBOpPbI. PacTBOPHUMOCTH BEHIECTB B BOJIE.
MaccoBas 10711 BEHIECTBA B pacTBOpe. XUMHUYECKUE CBOMCTBA BOABL. OCHOBAHMSI.
Ponb pacTBOpoB B mpupoJie U B KHU3HU 4YesloBeKa. KpyroBopoT Bozibl B MPUPOJIE.
3arps3HeHue NPUPOAHBIX BOA. OXpaHa U OYMCTKA TPUPOIHBIX BOJ.

Knaccudukarus Heoprannueckux coeauHeHuid. Oxcuapl. Knaccudukanms
OKCHIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCIOTHBIE, aMQpOTEepHBIE) U
HeconeoOpasyromue. Homenknatypa okcupoB. ®Dusznueckue M XUMHUYECKHE
CBOMCTBA OKCUIO0B. [loiryueHne okcuios.

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

Kucnorsl. Knaccudukanus kucnor. Homenknarypa kucior. @usudeckue u
XUMHWYECKHE CBOMCTBA KHCIOT. Psin aktuBHOcTH MetayuioB H. H. bexkerosa.
[Tonydyenue KucIor.

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

['eneTnueckas CBsI3b MEXIY KJIACCAMU HEOPTraHUYECKUX COCAUHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpEJIeNIEHUE COACPKAHUsI KUCIOPOAa B BO3AyXe, MOTyYEHHE,
coOupaHue, pacloO3HaBaHWE W M3YUYCHHUE CBOWCTB KHCIOPOJa, HAOIIOJACHUE
B3aMMOJICIICTBUSI BEIIECTB C KHUCIOPOJOM U YCJIOBUSL BO3HUKHOBEHHUS W
MpEeKpaIieHus TOpeHus (IoXkapa), 03HaKOMJICHHE ¢ 00pa3iiaMu OKCUJIOB U OITMCAHUE
UX CBOMCTB, TNOJIydeHHE, COOMpaHue, paclo3HaBaHUE M M3YYEHHE CBOMCTB
BojAopoAa (ropenue), B3auMozeicTrre Bojioposia ¢ okcuaom meau (1) (BoamoxxHo
MCITI0JIb30BAaHUE BUIEOMATEPUAJIOB), HAOJIOIEHHE 00PA3II0B BEIIECTB KOJIMYECTBOM
1 Monb, wuccienoBaHue OCOOCHHOCTEH pPACTBOPEHUS BEUIECTB C Pa3TUYHON
PacTBOPUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C OIPEACIEHHON MacCOBOW NOJEH
pPacTBOPEHHOIO BEILIECTBA, B3aMMOJCICTBHE BOJbl C METAJUIaMU (HATpUEM H
KaJbliieM) (BO3MOXKHO  HCIIOJIb30BAaHUE BHJICOMATEPHUAIOB), HCCJECAOBaHUE
00pa3IoB HEOPTraHUYECKUX BEIIECTB PA3IMYHbIX KJIAaCCOB, HAOJIIOIEHUE N3MEHEHUS
OKpacKH UHJIMKATOPOB B PACTBOPAX KUCJIOT U HIEN0YEH, N3YUEHUE B3aUMOICICTBUS



okcuaa meau (II) ¢ pacTBOpoM CepHOM KHUCIOTHI, KAUCIOT C METa/llaMU, peaKIHii
HEUTpaIN3aliM, IOJIyYCHUE HEpPAaCTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOIO
MeTajljla APYTUM U3 pacTBOPA COJIM, PEHIEHNE SKCIIEPUMEHTAIbHBIX 33124 110 TEME
«BaxHel1me KiIaccel HEOPraHUYECKUX COCTUHEHUI.

Ilepunonnuecknii 3axkoH u Ilepumognyeckas cucreMa XHMHYECKHX
jemeHToB JI. . MenpgeneeBa. CtpoeHue aromMoB. XHMMHYECKAsl CBA3b.
OKHCIUTETBbHO-BOCCTAHOBHUTE/IbHbIC PEAKIIUH

[lepBbie TOMBITKH KIAaCCU(PUKALMK XUMHUYECKUX 3yeMeHTOB. llonstue o
rpynnax CXOOHBIX JJIEMEHTOB (ILEJOYHBIE M IIEJOYHO3EMEIbHBIE METAUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DIEMEHTBI, KOTOPbIe 00pa3yroT aM(OTEpHbIE OKCUIBI
Y TUAPOKCHUIBI.

Ilepnonnuecknii 3akoH. Ileprnonnueckas cucTeMa XUMUYECKHUX dJIEMEHTOB /l.
N. Menneneera. Koporkonepuoanas u nimuHHornepuoaHas ¢hopmsl [lepruoanaeckoi
cucreMbl xumuuyeckux snemeHtoB . WM. Menneneesa. Ilepnonsl u rpynmsl.
@U3NYECKUN CMBICII MOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIbI JIEMEHTA.

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 nonoxeHuto B [lepunonnueckon cucreme 1. . Menneneena.

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

3nauenue [lepuonnueckoro 3akoHa u [lepuonnueckoil cucTeMbl XUMUYECKHUX
JJIEMEHTOB Uil pa3BuUTUA Hayku W mnpaktuku. [[. . MenneneeB — yué€Hbli u
IPaKIaHWH.

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

Crenenb  okucieHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIUU.
[Tpouecchl OKUCIEHHS M BOCCTAHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumMenm:

U3y4eHUE OOpa3LOB BEUIECTB METAUIOB M HEMETAUIOB, B3aWMOJICHCTBHE
TUAPOKCHAA LHMHKAa C pPAacTBOpPAaMHU KHCIOT U IIEJIOYEH, IMPOBEACHUE OIBITOB,
WUTFOCTPUPYIOIIUX ~ NPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKINAN
(ropeHue, peakuuu pa3aokKeHUs, COETUHECHHUS).

Mesxcnpeomemmnbnie ceasu

Peanmu3anus MeXNpeIMETHBIX CBA3€H IIPU M3YYEHMH XUMHHM B 8 KIacce
OCYILIECTBJISIETCSI  4Yepe3 HCIHOJb30BaHME KaK OOIIMX €eCTEeCTBEHHO-HAayYHBIX
NOHATHN, TaK W TOHATHUM, SIBISIOIIMXCA CUCTEMHBIMM JJISI OTAEIBHBIX ITPEAMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.



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

duznka: maTepus, aTOM, 3JIEKTPOH, IIPOTOH, HEUTPOH, MOH, HYKJIH]I, U30TOIIbI,
paOaKTUBHOCTb, MOJIEKYNA, AJEKTPUUECKUI 3apsiji, BEIIECTBO, TEJNO, O0BEM,
arperaTHO€ COCTOSIHME BeUIeCTBa, TIa3, (U3MuUecKue BEIMYMHBI, €IUHHIIBI
U3MEpPEHUsI, KOCMOC, IUIAaHETHI, 3BE3/1b1, COJIHLIE.

buonorust: oTocunTes, npixanue, ouocdepa.

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

9 KUIIACC

BemecTBo 1 XuMHYecKas peakust

Ilepuonnueckuit 3akoH. Ilepuoguueckas cucrema XUMUYECKUX dJIEMEHTOB [l.
N. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XUMHYECKUX JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KIS, KAIBLUSA U X COCIUHEHUN
B COOTBETCTBUM C TIOJOKEHHEM »3jeMeHTOB B Ilepumonnueckoil cucreme Hu
CTPOEHUEM UX ATOMOB.

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

Krnaccugukaimss 1 HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XUMUYECKHE
CBOMCTBA BEIIECTB, OTHOCAUIMXCA K Ppa3IMYHbIM KJIacCaM HEOPraHMYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEILIECTB.

Krnaccudukaius XuMUYecKUX peakuid Mo pa3iudyHbIM NpU3HaKaMm (10 YucIy
M COCTaBy YYacTBYIOIIUMX B PEaKIMHM BEIIECTB, MO TemioBoMy 3¢ddekty, mo
U3MEHEHUIO CTENEeHEeN OKHUCIEHUS XUMHYECKUX 3JIEMEHTOB, MO 00paTUMOCTH, IO
Y4aCTHIO KaTajau3aTopa). DK30- U 3HJAOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMHUYECKUE
YpaBHEHHUSL.

[lonsitue o ckopoctu Xumudeckol peakuuu. [lonarue o0 oOpaTUMBIX U
HEOOpaTUMBIX XHUMHYECKUX peakuusax. [IoHsATHe 0 TOMOreHHBIX U IeTepOreHHBIX
peakuusx. [lonstue o karanuse. [lonstue o xumnueckom paBHoBecur. DakTopsl,
BIMSIOIIME Ha CKOPOCTh XMMHUYECKOM pEaKUUH U TMOJIOKEHUE XUMHYECKOTO

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

OKHUCJIUTEIIbHO-BOCCTAHOBUTENIbHBIX ~ PEAKIMA C  HCIOJb30BAaHUEM  METOJIa
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 nonHoro oOMeHa. Y cioBUs IPOTEKaHUs peakuil HOHHOTO OOMEHa,
IIOJIHBIE W COKpAlIEHHbIE HWOHHBIE ypaBHEHHs peakunii. CBOMCTBA KHCIIOT,
OCHOBAHMWI U COJIEH B CBETE MPECTABICHUIN 00 2JIEKTPOIUTHIECKOM JUCCOIMAIIHH.
KauecTBennble peakunu Ha HOHBL. [IoHsTHE O TUApOIHU3E COTNEN.

Xumuueckuii IKCnepuMenm.

O3HAKOMJICHHE C MOJEISIMM KPHUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX
BEIIECTB — METAJUIOB M HEMETAUIoB (rpaduTa M aiMasza), CJIOXKHBIX BEIECTB
(x10puaa HaTpHs ), UCCIENOBaHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEaKUy OT
BO3/ICUCTBUS  PA3IUYHBIX  (DAKTOPOB, HCCIEAOBAHHUE  DIEKTPOIPOBOAHOCTHU
pacTBOPOB BEIIECTB, IPOLIECCA IUCCOIUAIIMN KUCIIOT, IEJI04Yel U colieit (BO3MOXKHO
HCIIOJIb30BAaHUE BHUJIE0 MATEPHUATIOB), NPOBEAEHUE ONBITOB, HIUIFOCTPUPYIOLIUX
OpU3HAKU TMPOTEKAaHUs peakuuid HOHHOro oOMeHa (oOpa3oBaHHME OcCajKa,
BbIJIEJIEHUE Tra3a, OOpa30BaHHE BObI), OIBITOB, WUIIOCTPUPYIOIINUX MPUMEPHI
OKHUCJIMTEIIbHO-BOCCTAHOBUTEIIbHBIX pEaKUHUidl (FOpeHue, peakiuu pas3yIoKEeHHUs,
COCIMHEHMSI), pacllO3HABAHWE  HEOPraHWYECKUX  BEIIECTB C  IOMOILBIO
Ka4eCTBEHHBIX PEAKLIUI HA MOHBI, PEIIEHUE YKCIIEPUMEHTAIIBHBIX 3aa4.

Hemeranibl 1 MX cCOeAUHEHMS

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, uiesnodamu). XyopoBoaopod. CossiHas KHUCIOTa,
XUMHUYECKUE CBOWCTBA, MOJIyYCHHE, IpuMeHeHue. JleldcrBue xjuopa U
XJIOPOBOJIOPO/IA HA OPraHu3M YeNnoBeKa. BaxkHenmme XIopuabl U UX HaXO0KJICHHE B
IIPUPOLE.

OOmast xapaktepuctuka 3meMeHToB VIA-rpynmbl. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue U (U3HUECKUE CBOMCTBA
MPOCTBIX BEUIECTB — KUCIIOPOJa U Cepbl. AJIIOTPONHBIE MOAU(DUKAIIMN KHCIOPOa
U cepbl. XuMU4eckue cBoicTBa cepbl. CepoBOAOpOH, CTpoeHUe, (Ppu3nyeckue u
XUMHAYECKUe cBOMCTBA. OKCHABI CEPhl KaK NMPEICTABUTEIN KHCJIOTHBIX OKCHUIOB.
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 Cyiab(paT-HOH.
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 CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUS. A30T, paclpocTpaHEHHE B MPUPO/IE,
(¢usnueckre U xuMu4ueckre cporictBa. KpyroBopot azora B mpupojae. AMMHAK, €ro
¢u3nyeckue U XMMHUYECKHUE CBOIMCTBA, MONTyYeHHe U npuMeHeHue. Coiu aMMOHMS,
X Qu3nUecKkre U XMMUYECKre CBOMCTBA, mpuMeHeHne. 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 3arpsi3HEHUE OKPYKAIOILIEH Cpelibl COETUHEHUSIMU a30Ta (KUCIOTHBIE
JOKM, 3arpsA3HEHUE BO3AyXa, MOYBBI U BOAOEMOB). dDochop, amioTponHbie
monudukanuu pocdopa, pusnueckue n xumuueckue cpoictBa. Okcun docdopa
(V) u dochopras kucnora, Gpu3NIecKre W XUMUYECKHE CBOMCTBA, MOITYYCHHE.
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, (hru3nueckue U XUMUYECKHE CBOMCTBA. AncopOuus.
Kpyrosopor yriepoga B mnpupone. Okcuabl yriaepoja, uX (U3HUECKHE U
XMMHUYECKHE CBOWMCTBA, JAEWCTBHE Ha JKUBBIE OPraHU3MbI, I[OJIyYEHUE U
pUMEHEHHEe. DKOJIOTHUECKUE MPOOJIeMbl, CBA3aHHBIE ¢ OKcuaoM yriepona (1V),
rUnoTe3a riao0ambHOTO MOTEIUICHUS KJIMMara, MapHUKOBBIA 3ddexT. 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.

[lepBoHavabHBIC 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 OMONIOTUYECKU BaXKHBIX BEIIECTBAX: KMpaX, OenKax, YriieBoJax — U Ux
poiaM B OKM3HM 4eloBeKa. MarepuaabHOE €IMHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCTMHECHUN.

Kpemuuii, ero @usnueckue M XUMHYECKHE CBOICTBa, IOJy4YEeHUE W
npuMmenenne. CoequHeHNs KpeMHus B pupoje. OOIIre mpeacTaBiIeHus 00 OKCUIe
kpemHus (IV) u kpemHueBoi kucinore. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B
IPOMBILUIEHHOCTH. BaxkHeilne cTpouTenbHblE MaTepHalibl: KEpaMUKa, CTEKIIO,
IEMEHT, OeToH, kene300eToH. I[IpobaemMbl  0Ge30MacHOr0  HMCHOJb30BAHUS
CTPOUTEBLHBIX MAaTEPUAIOB B IOBCETHEBHOM JKU3HH.

Xumuueckuil 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 UX COEIMHEHUH (BO3MOXKHO MCIIOJIb30BAHUE BHUAEOMATEPUAIIOB),
03HAKOMJICHHE ¢ 00pa3iiaMu XJIOpU10B (TAJIOT€HUI0B), 03HAKOMJIEHUE C 00pa3aMu
ceppl M €€ COENMHEHUSMU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
HaOJII0IeHne mpoliecca OOYyTrJIMBaHUs caxapa Moj ASMCTBUEM KOHUEHTPUPOBAHHOM
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
COeMHEHUH (BO3MOXKHO HCIIOJIb30BaHUE BUAEOMATEPUaIoB), 00pa3aMy 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
KOHIICHTPUPOBAHHOW a30THOM KHUCIOTBI C MEIbI0 (BO3MOXHO MCIIOIb30BAHUE
BUJICOMATEPUAJIOB), HM3Y4YEHHE MOJENeH KPUCTALIMYECKUX PEIIETOK anMasa,
rpaguta, (ymnepeHa, O3HAKOMIIEHHE C IMPOLIECCOM aJCOPOLMU PaCTBOPEHHBIX
BEUIECTB AKTUBHPOBAHHBIM YIJIEM M YCTPOWCTBOM IPOTHBOrasa, IOJIy4YEHUE,
coOupaHue, paclo3HaBaHWE M U3YYEHHE CBOMCTB YIVIEKMCIIOIO ra3a, MpOBEACHUE
Ka4eCTBEHHBIX PEaKlMil Ha KapOOHAT U CUJIMKAT-UOHBI U U3y4yEHHUE NMPU3HAKOB MX
MPOTEKAHMS, O3HAKOMJIEHHME C MPOAYKIHMEH CHJIMKATHOM MPOMBIIUIEHHOCTH,
pELIeHNE 3KCHEPUMEHTAIBHBIX 337ad Mo TeMe «BaxHellne HemMeTamwibl U HMX
COECTMHEHUS.

MeTtanibl 1 MX COeIMHEHUS

OO1ast XapaKTeprUCTUKa XUMHUYECKUX 3JIEMEHTOB — METaNIOB HA OCHOBAHUU
ux nonoxeHus B Ilepuonnueckoi cucreMe XuMHYECKUX dieMeHToB [[. .
MenpaeneeBa u ctpoeHus: atToMoB. CTpoeHue MeTaiioB. Meraumueckasl CBsA3b U
METaUIMYEeCKass  KPUCTAUIMYECKAs  peleTKa.  ODJIEKTPOXMMUYECKHH  pAX
HanpsoKeHUN MeTaiioB. OU3ndeckue U XUMUYECKHE CBOMCTBa MeTauioB. OOiue
CcrocoObl ToJIydeHHs] MeTauioB. IloHATHE O KOpPpPO3UMM METAJIOB, OCHOBHBIE
CHocoOBI 3aLIUTHI UX OT Koppo3uu. CIuiaBsl (CTanb, YyT'yH, JIOPATIOMUHMM, OpOH3a)
Y UX IPUMEHEHHE B OBITY U IPOMBIILIEHHOCTH.

[IlenouHble MeTaIbl: NOJIOKEHUE B lleproanueckon cucteMe XMMHUYECKUX
anemeHToB /. M. MenaeneeBa, cTpoeHHE MX aTOMOB, HaXOXIAEHHUE B IPHUPOIE.
du3znyecKkre U XUMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kamus). OKCuabl 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, HaXOoXJAeHHe B mpupojae. Puznyeckre U XMMUYECKHUE CBOMCTBA MAarHus U



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

AJIFOMUHUI: TTOJ1I0)KeHUE B [leproanyueckoi cucTeMe XUMAYECKHUX AJIEMEHTOB
. 1. MenpaeneeBa, CTpoeHUE aTroMa, HAaXOXJIeHUE B mpupoje. Pusndeckue u
XUMUYECKHE CBOMCTBA aMIOMUHUA. AMQOTEpHbIE CBOMCTBA OKCUAA U THAPOKCUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoguueckoit cucteMe XUMHYECKUX IJIEMEHTOB /.
N. MenpgeneeBa, cTpoeHHME aroma, HAxXOXIACHUE B Tmpupoje. DPuznyeckue u
XUMHYECKHEe CBOMCTBA Kee3a. OKCUIbI, THAPOKCUIBI U comu xkenesa (1) u xenesa
(1), ux cocras, CBOICTBA U TOITyYCHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C O00pas3llaMd METAJUIOB M CIUIABOB, WX (HU3NIECKUMH
CBOMCTBaMH, M3Yy4€HHE  PE3yJbTaTOB  KOPPO3UU  METAJIOB  (BO3MOXKHO
WCITOJIb30BAaHUE BUIEOMATEPHATIOB), OCOOCHHOCTEH B3aUMOJCHCTBHUS OKCHIA
KaJIbIIUS W HATpus C BOJOM (BO3MOXKHO MCIIOJIb30BAHUE BHIEOMATEPHAIIOR),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJbI, POILIECCA TOPEHHUS KENE3a B KHUCIOPOJE
(BO3MOXXKHO  HUCIIOJB30BaHUE  BHUACOMATEPUATIOB), IPU3HAKOB  MPOTEKAHUS
Ka4CCTBEHHBIX PEaKIIMi Ha HOHBI: MarHus, KaJbLHs, aTlOMUAHUSA, ITUHKA, skene3a (11)
u xenesa (), menu (), HaOmoneHne M omnucaHue MPOIECCOB OKpaIllMBaHUs
IJJaMEHU HWOHAMU HaTpHs, Kalusd W Kalblus (BO3MOXKHO HCITOJIh30BaHUE
BUJIEOMATEPHUAJIOB), MCCIIEJOBaHNE aM(POTEPHBIX CBOMCTB T'UIPOKCH 1A AJTFOMUHUS 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
WCIIOJIb30BaHHUE BEIIECTB U XMMUYECKUX peakiuil B ObITy. IlepBas momorib npu
XUMUYECKUX 0KOTraxX U OTPABJICHUSX.

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

Xumuueckuii IKcnepumenm:

M3y4yeHHe oOpaslloB MAaTepuajoB (CTEKJO, CIUIABbl METAJLIOB, MOJIUMEPHBIC
MaTepHuabl).

Mesxcnpeomemmnbnie ceasu

Peanmu3anusa MeXNpeIMETHBIX CBA3€HM IIPU M3YYEHMH XUMHM B 9 Kiacce
OCYIIECTBIIICTCS Yepe3 HCIONb30BaHUE KaK OOIIUX eCTECTBEHHO-HAYYHBIX
MOHSITUM, TaK W TOHSTHH, SIBJSIOMIMXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIMKJIA.



OOuiue ecTeCTBEHHO-HAYYHbIEC MOHATHUS: HAaydHbI (akT, rUmores3a, 3aKOH,
TEOpHsl, aHaliMu3, CHUHTE3, Kiaccu(ukaius, TMepUOJUYHOCTh, HAOII0JCHHUE,
HKCIIEPUMEHT, MOJCTUPOBAHHUE, W3MEPEHUE, MOJENb, SBICHUE, MaPHUKOBBIMI
a(dexT, TeXHOIOT U, MaTepHaIbl.

®dwusuka: MmaTepusi, aTOM, SJIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIH/I, H30TOIIHI,
paliOaKTUBHOCTb, MOJIEKYIIa, ANEKTPUUYECKUIN 3apsij, MPOBOJTHUKH,
HOJYIPOBOAHUKHU, JUDJIEKTPUKH, (OTOJIEMEHT, BELIECTBO, TENO, OO0BEM,
arperaTHOE COCTOSIHUE BEIIECTBa, a3, PaCTBOP, PACTBOPUMOCTD, KpHCTATHIECKAs
peméTka, CiuiaBbl, (PU3UYECKHE BEIWYUHBI, €AMHUIIBI W3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, TIJIaHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunTes, apixanue, O6mochepa, sKOCHCTEMa, MHUHEpPAIbHBIE
ya00OpeHHsI, MUKPO3JIEMEHTBI, MAaKPOIJIEMEHTHI, MUTATE/IbHbIE BEIIECTRA.

['eorpadus: atmocdepa, ruapochepa, MUHEpabl, TOPHbIE TTOPOABI, TOJIE3HbIE
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 IIEHHOCTSIMU, TPUHSTBIMU 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 ACSTEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTHU:

1) maTpHOTHYECKOr0 BOCITUTAHUS

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

2) TPakKIAHCKOr 0 BOCTIMTAHUS :

MPEACTaBICHUST O COIMAIbHBIX HOpPMax MW MpaBUIaX MEXKIUYHOCTHBIX
OTHOIICHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOMN, Y4eOHOMCCIIeI0BATEIHCKOM, TBOPUECKON U APYTHX BUAX NEITEILHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM JESATEIBHOCTH TPU BHITIOJHECHUU
y4eOHBIX, TO3HABATENBHBIX 3a/lay, BBIMOJHEHUA XUMUYECKUX HKCTIEPUMEHTOB,
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
y4€TOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOr' 0 TIO3HAHMS

MHPOBO33PEHUYECKHUE MPEACTABICHHUS O BEIIECTBE U XMMHUYECKOW pEaKIuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH WU COCTaBISIONINE
OCHOBY JIJIi IOHMMaHUSI CYITHOCTH HAYYHOW KapTUHBI MUPA, MPEICTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHUSI MPUPOIbI, B3aUMOCBS3AX YEJIOBEKA C
MPUPOIHON CPEAOH, O POJIU XMMHUU B MO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MMO3HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIY4Y€HUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOJIUMBIC i1 OOBSICHEHUS HAOJI0/IaeMbIX IMPOIIECCOB U SBJICHUH,
MO3HABATEIHLHOW, WH(OPMAIIMOHHON M YHUTATENLCKOW KYIBTYPBhI, B TOM YHCIE
HABBIKOB CAMOCTOSITEIbHOM paboThl ¢ y4eOHBIMH TEKCTaMHU, CIPABOYHOM



JUTEPaTypoil, JOCTYNMHBIMU TEXHUYECKUMU CpPEICTBaMH HWHOOPMAIIMOHHBIX
TEXHOJIOTH;

UHTEpEC K OOYYEHHIO M TI03HAHMIO, JIFOOO3HATEIbHOCTh, T'OTOBHOCTH M
CIOCOOHOCTh K caM0OOpa3oBaHMIO, MPOEKTHOM W  HCCIE0BATENIbCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBJICHHOCTH W YPOBHS OOy4YEHUS B
JIaJIbHEUIIIEM

4) opMHUpOBaHNUSA KYJIHTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKM3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0pOBbIO, YCTAaHOBKHM Ha 370POBBIM 00pa3 >KU3HU, OCO3HAHHWE IOCIECACTBHU H
HENPHUATUE BPEAHBIX MPUBBIYCK (YIIOTPEOJICHUS alKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOIMMOCTH  COOJIOZICHUSI TIPaBWJI OE30MAaCHOCTH TIPH  OOpAIIEHUU C
XUMUYECKUMH BEIIECTBAMH B OBITY U PEATbHOM JKU3HU;

5) Tpya0BOro BOCIIUTAHMSI:

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
WHIWBUTYAJTLHON TPASKTOPHH MPOIODKEHHUST 00pa30BaHMs C YIETOM JTMYHOCTHBIX
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 11eJIeCO00pa3HOe OTHOIICHNE K TPUPO/IC KaK HCTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyIIEeCTBOBAaHUS, TOHUMAHHE IIEHHOCTH 370pPOBOTO H
Oe3omacHOro o00pas3a JKU3HU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
bu3nueckoMy U TICUXMYECKOMY 3JI0POBBIO, OCO3HAHHUE IICHHOCTH COOJIOEHUS
paBuJ1 6€30MaCHOr0 MOBEACHUS IIPU paboTe ¢ BEUIECTBAMHU, a TAK)KE B CUTYaIUsX,
YIPOXKAIOMINX 3/IOPOBBIO M JKU3HU JIFOJICH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, MOJydaeMble TIPU U3yYE€HUU XUMUU, IS
pElIeHUs 3a/1a4, CBSI3aHHBIX C OKPY)KAIOUIeH MPUPOAHON Cpenoi, sl MOBBIIIICHUS
YPOBHS  SKOJOTMYECKOW KYJAbTYphl, OCO3HAHHUS TIJIOOAILHOTO  XapakTepa
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 IO3BOJISIOT 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 U OCYILECTBICHUIO y4eOHOMU
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, YCTAaHABIMBATh B3aMMOCBS3b C JPYTMMU MOHSITUSAMH), WCIOIb30BAThH
MOHSTHUS JJIs1 OOBSICHEHUS OTJEIbHBIX (DAKTOB U SBJICHUM, BEIOMPATh OCHOBAHUS U
KpUTEpHUH ISl KJIACCU(PUKANA XUMHUYECKUX BEIIECTB M XUMUUYECKHX PEaKIIHi,
YCTaHABJIMBATh TMPUYMHHO-CJICJACTBCHHBIC 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 ypaBHEHHE
XUMUYECKON PEeaKIUU — MPHU PEIICHUH y4eOHO-TI03HABATENbHBIX 3a/1a4, C Y4ETOM
ATUX MOJEIBHBIX IMPEJICTABICHUN BBIABISATH U XapaKT€PU30BATh CYIIECTBEHHbIC
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 HCIOJIb30BAaTh IOCTABJIEHHBIE BOIMPOCHI B KAaue€CTBE HMHCTPYMEHTA
MO3HAHUS, A TAKXKE B KAYECTBE OCHOBBI JIJ1s1 (HOPMHUPOBAHUS TUTIOTE3BI 110 TIPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CYKJICHHUII;

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

Pabora ¢ undopmanmei:

YMEHHE BBIOUpaTh, AHAIU3UPOBATH W HMHTEPIPETUPOBATH HHGOOPMAIIUIO
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 Pa3jINdHble METOJBI M 3aMpoChl MPU MOUCKE U OTOOpE
UHGOpMAIIMM U COOTBETCTBYIOIMX JaHHBIX, HEOOXOIMMBIX JJIsi BBIIIOJHEHMS
y4eOHBIX U TO3HABATEIBHBIX 3a/1a4 OMpPEIeNEHHOrO TUTIA, IPHOOPETEHNE OMbITA B
001acTi  UCHOJb30BaHUS HHPOPMALIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIa/ICHHUE KYJIbTYPOH aKTHMBHOTO MCIIOIb30BAaHUS PA3TMUHBIX TTIOUCKOBBIX CUCTEM,
CaMOCTOSITETILHO BBHIOMPATh ONTUMAIBHYIO (DOpMY TIpesicTaBieHus: HHGOpMaIlud U
WUIIOCTPUPOBATh pellaeMble 3aJaudl HECJIOXKHBIMU CXEMaMH, JAdarpaMMamu,
apyrumu popMamu rpaduku U UX KOMOMHALUSMU;

YMEHHE UCIONb30BaTh M AaHAIU3UPOBAaTh B Ipolecce YydyeOHOH u
MCCIIEIOBATEIbCKON NIEATENHHOCTH MH(DOPMALUIO O BIUSHUM MPOMBIIIJICHHOCTH,
CEeNIbCKOTO XO3iHCTBa W TPAHCIOPTa Ha COCTOSIHME OKpPYKAlOUIeW NPUpPOIHOM
Cpeabl.

KoMMmyHHKaTHBHBIE YHUBEpPCAIbHbIE yYeOHbIe 1eiiCTBUS:

YMEHUS 3a/1aBaTh BOIPOCHI (B X0Ji€ JUaora v (WiM) JUCKYCCUH) TI0 CYILIECTBY
oOcyxJ1aeMoil TeMbl, (OpMyIUpOBaTh CBOM MPEAJIOKEHUS OTHOCUTEIHHO
BBITIOJIHEHUS TIPETIOKEHHON 3a/1auu;

YMEHUS  TPEACTABIATh  TMOJTYYCHHBIE  pe3ydbTaThl  MO3HABATEIHHOU
JESTEIbHOCTU B YCTHBIX M IUCBbMEHHBIX TEKCTaX; JejaTh MPEe3eHTAIUI0
pe3yJIbTAaTOB BBIOJHEHUS XUMHUYECKOTO SKCIIEpUMEHTa (J1abOpaTOpPHOTO OIbITA,
71a00paToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEUIECTB, YU€OHOTO MPOEKTA);

YMEHUSA Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOW W MCCIEAOBATENbCKOW  JEATENIbHOCTH  NpPU  PELICHUU
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).

PeryisiTuBHbBIe YHUBepcalbHbIe y4eOHbIe 1eiicTBUA:

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, CaMOCTOATENHLHO COCTABJISITH WM KOPPEKTUPOBATH
MPEVIOKEHHBIA AITOPUTM JACHUCTBUM TPHU BBINOJHEHUHM 33aJaHUM C Y4ETOM
MOJTyYEHUS] HOBBIX 3HAHUK 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHUBAaTh COOTBETCTBUE IOJYYEHHOTO pe3yjibTaTa 3asBICHHOM LEIH, YMEHHUE
UCTIOJIh30BaTh M aHAJTM3UPOBATh KOHTEKCTHI, MPE/iaraéMble B YCJIOBUU 3aJaHUIA.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3ylIbTaTOB IO OCBOCHHUIO 00s3aTEIHLHOTO
COJIEpP)KaHMsI, YCTAHOBJIEHHOIO JaHHOM (denepaibHOM padodueil mporpammoit,
BBIJICJISIIOT: OCBOEHHBbIE OOYYaIOIIMMUCS HaydHble 3HAHHS, YMEHHUS M CIIOCOOBI



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 npeaMeTHbIE pe3yJibTaThl Ha 0230BOM 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 HEOHOPOJIHASI), BAJICHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJIIpHAs Macca, KOJMYECTBO BELIECTBA, MOJb, MOJISIPHAs Macca,
MaccoBast J10JIsI XUMUUYECKOTO 3JIEMEHTa B COCIUHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTA, OCHOBAHHUE, COJIb, 3JEKTPOOTPUIATEIBLHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYECKasl pPeakius, KIacCU(pUKAIUSI PEaAKIUi: pPeaKinu
COCIMHEHUS, PpEaKIUU pPa3JOKEHUS, PEaKUWU 3aMEIICHUS, pEaKIuu
oOMeHa, 9K30- M SHIOTEPMHUUECKHUE PEaKINH, TETUIOBON 3P HEKT peakiuu,
AJIpO aTOMa, SJIEKTPOHHBIN CJION aToMa, aTOMHasi OpOUTalIb, paJNyC aToMa,
XUMHUYECKAsl CBS3b, MOJSIPHASI U HEMOJSIPHAS. KOBAJEHTHAS CBA3b, 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 HCHOJIb30BaTh XUMHUYECKYI) CHUMBOJIMKY JJIS COCTaBJieHUs (opMys
BEILIECTB U YPABHEHUU XUMHUUYECKUX PEAKIIHM;

e ONpENENATh BAJICHTHOCTH aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENEHb  OKUCIEHUsSI  DJEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MMPUHAJICKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COCIUHEHHUM I10
dbopMynaMm, BHJ XUMHUYECKOM CBsI3M (KOBaJ€HTHasT M HOHHAas) B
HEOPraHWYECKUX COCIMHEHHUSX;

e packpeiBath cMmbica Ilepmognueckoro 3akona J[. W. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE MEPUOAUYECKON 3aBUCUMOCTH CBOICTB
XUMHYECKUX 3JIEMEHTOB OT MX IOJOXKEeHUsA B llepmogmueckoil cucreme,
3aKOHOB COXPAHEHHSI MacChl BEHIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YUYE€HUsI, 3aKOHA ABOTaapo;

e OIKCHIBATHh W XapakTepuszoBaTh TaOmuuyHyro Gopmy Ilepuoauueckoit
CUCTEMBl XUMHUYECKUX DJJIEMEHTOB: pa3linyarh TOHATUSA «IJIaBHAs
noarpynmna (A-rpynna)» u «mnodouynas 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 siApa, 00IIee YUCIO SIEKTPOHOB 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 XWMHUYECKHUE CBOMCTBA BEIIECTB
pa3IMYHbBIX KJIACCOB, MOATBEPKasl OMMCAHUE ITPUMEPAMH MOJIEKYJIIPHBIX
YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX KaYE€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTHM NPOTEKAHMUS] XUMHYECKUX TMpPEBpaAlICHUH B
pa3MYHbIX YCIOBUSX;

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€paIlMy MbICIUTEIbHON JIEATEIbHOCTH — aHAIN3 U
CHUHTE3, CpaBHEHHUE, 0000IleHHe, CHUCTEMaTHU3allMio, KiIaccu(UKaINIO,
BBISIBJICHUE IPUYUHHO-CIIEICTBEHHBIX CBS3€H — JUII M3Yy4EHUs CBOMCTB
BEUIECTB U XMMHUYECKMX PpEaKIMil, €CTECTBEHHO-HAyYHbIE METO/bI
MO3HaHUSI — HAOJIOJEHUE, U3MEpPEHHE, MOJAETUPOBAHUE, HKCIIEPUMEHT
(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 MOTYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEILIECTB
(BoopoAa M KUCIOpOAa), IPUTOTOBIEHUIO PACTBOPOB C OIpPEEIEHHON
MAacCOBOW JOJIEW PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U IIPOBOJIMTH
XUMHUYECKUE SKCHEPUMEHTHI MO PACIIO3HABAHHMIO PACTBOPOB LIEIOYEH WU
KHUCJIOT C TTIOMOIIBIO MHIUKATOPOB (JaKMycC, peHoNn(TaaenH, METUIOPaHX

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, aHHOH, IPOCTOE BEIIECTBO,
CIIO)KHOE BEI[ECTBO, BAJIEHTHOCTh, JJIEKTPOOTPUIATEILHOCTh, CTEMEHb
OKHUCJICHUSI, XUMUYECKasi peakilvsi, XUMUYECKasl CBsI3b, TEIIOBOM d(dexT
peaKkiui, MOJb, MOJIPHBIA  OO0OBEM,  PacTBOpP,  AJIEKTPOJUTHI,
HEDAJICKTPOJIUTHI, JJIEKTPOJUTHYECKAS JIUCCOLMAIINS, PEAKIIMA HOHHOTO
oOMEHa, KaTalu3aTrop, XUMHUYECKOE pPaBHOBECHE, OOpaTUMbIe W



HeoOpaTUMbIE pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC DPEAKIUH,
OKHUCIIUTENb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJIEHUE, AJTTIOTPOIIHS,
aM(OTepHOCTS, XUMHUYECKast CBSI3b (koBajJIeHTHA, HOHHaA,
MeTajInyecKkas ), KpucTaJuinueckasi peréTka, Koppo3usi METauIoB, CILIABHI,
CKOPOCTh XMMHUYECKOW peakIuu, MpeJeiabHO JOMYyCTUMas KOHIEHTpAIUs
ITJK BemecTBa;

WJUTFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHWYECKUX [MOHATHI U
MIPUMEHSITH 3TH TTOHSATHUSI IPU ONKMCAHUH BEIIECTB U UX MPEBPaIlCHHUII;
UCIOJIb30BaTh XUMUYECKYI0 CHMBOJIMKY JJIi COCTaBlieHUs (HopMyi
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIINN;

OIPEENATh BAIEHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COCMHEHUAX Pa3JM4YHOrO0 COCTaBa, IMPUHAIIEKHOCTh BEIIECTB K
OINpeAeIEHHOMY KJIacCy COEQUWHEHUN 1o ¢opMyrnaMm, BUJ XHUMHUYECKON
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;

packpeiBaTh cmbici Ilepuoguueckoro 3akona JI[. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIHUCHIBATh U XapaKTEepPU30BaTh
tabymmunyio ¢opmy [leprmonuyueckoit CUCTEMBbI XUMUYECKUX JJIEMEHTOB:
pa3nuyarth MOHATUS «JaBHas mnoArpymnmna (A-rpynma)» M «mododyHas
noarpynmna (b-rpynmna)», maibie u OOJbIIME MEPUOABI, COOTHOCHTH
0003HaYEHUSI, KOTOPHIE UMEIOTCS B IEPUOINYECKOM TaOIHIIe, C YUCIIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XMMUUYECKHUX AJIEMEHTOB (COCTaB U
3apsii siApa, oOIee 4YHCIIO JJIEKTPOHOB M pachpeiesieHue HX 10
ANIEKTPOHHBIM CJOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
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(PQeKTy, M0 U3MEHEHHUIO CTETICHEW OKHUCIICHUS
XUMUYECKUX IJIEMEHTOB);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME W CHeHU(UUECKUEe XUMHUUYECKHE
CBOMCTBA MPOCTBIX M CIOXHBIX BEHIECTB, IOATBEPKIasi OINHUCAHUE
MpuMepaMyi MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUH COOTBETCTBYIOUIUX
XUMUYECKUX PEaKIUM;

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



oOMEHa, ypaBHEHHUS PEaKIUM, TOATBEPXKIAIOIINX CYIIECTBOBAHUE
TCHETUYECKOU CBS3M MEXKIY BEIIECTBAMH PA3IMUHBIX KJIACCOB;
pPacKphIBaTh CYNTHOCTh OKHCIIMTEIILHO-BOCCTAHOBUTEIBHBIX — PEAKITUH
MTOCPEJICTBOM COCTaBJICHHUSI JICKTPOHHOTO 0aJlaHCca dTHX PEaKIINi;
MPOTHO3UPOBATh CBOWCTBA BEIMIECTB B 3aBHCHMOCTH OT WX CTPOCHUS,
BO3MOYKHOCTH TPOTCKAHWS XHMHYCCKUX TIPEBpAIICHUH B Pa3THMYHBIX
YCIIOBUSIX;

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

cOOIIOaTh MPABHJIA TIOJIL30BAHUS XUMUYECKOM TIOCYI0H 1 JIAOOpaTOPHBIM
o0OpyJIOBaHMEM, a Tak)Ke TMpaBwia oOpalieHus C BelIeCTBaMU B
COOTBETCTBUUA C MHCTPYKIHUSIMHU TI0 BBIMOJHCHHUIO JTAOOPATOPHBIX
XUMUYECKHUX OMBITOB I10 MOJTYYECHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIECTB
(aMMuMaka 1 yriaekuciaoro rasa);

MIPOBOAUTH PEAKIINH, TOATBEPIKAAIONTNE KAYSCTBEHHBIN COCTaB Pa3IMIHBIX
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;

MIPUMEHSTH OCHOBHBIC OIE€paIlii MBICIUTEILHON JEATCIbHOCTH — aHAIU3 1
CUHTE3, CpaBHCHHUE, 0000IIICHNE, CHCTEMAaTHU3aI1I0, BRIBICHNE TPUINHHO-
CIICICTBCHHBIX CBS3€H — JJI1 M3YUCHUSI CBOMCTB BEIICCTB U XUMHUYCCKUX
peaKIii, E€CTECTBEHHO-HAy4YHbIC METOJbl TO3HAHUS — HaOIIOeHNE,
U3MEpEeHHue, MOACIIUPOBAHHE, YKCIIEPUMEHT (PEaJIbHBIM U MBICIICHHBIN ).



TEMATHUYECKOE INTAHUPOBAHHUE

8 KUIIACC
KosauvecTBo yacoB
Ne HaumeHoBaHnue pa3nesnoB u JIeKTPOHHBIE (LM pPOBHIE)
KonTpoabubie IIpakTnueckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTesibHbIE pecypehl
padoThI padoThI
Paspnea 1. llepBoHayajibHbIe XMMUYECKHE TOHATHS
Xumust — BakHas 00J1aCTh
11 €CTEeCTBO3HAHMS U 5 9 bu6moreka [JOK
' MPaKTUYECKOMN JeATEIIbHOCTH https://m.edsoo.ru/7f41837¢c
YeroBeKa
12 BemecTBa n xumuueckue 15 1 bubmoteka [JOK
' peaximu https://m.edsoo.ru/7f41837c
Wroro mo pazneny 20
Pa3nen 2. BaxkHeliiue npeacTaBuTe 1M HEOPraHU4eCKMX BelleCTB
Bo3nyx. Kucnopon. Ilonsitue bubmuotexa [JOK
2.1 6
00 oKkcumax https://m.edsoo.ru/7f41837¢c
Bognopon.IlonaTtue o kucmorax bubmmorexa [IOK
2.2 8 1
U COJISIX https://m.edso00.ru/7f41837c
53 Bopa. PactBopsl. [TonsiTHe 00 5 1 1 bubmioreka [IOK
' OCHOBAHUSIX https://m.edsoo.ru/7f41837c
OCHOBHEIE KJIaCCHI bubmioreka [IOK
2.4 . 11 1 1
HEOPraHMYECKUX COCTUHEHHI https://m.edsoo.ru/7f41837¢
Wroro mo pazneny 30

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

[Teproanyeckuii 3aK0H 1
[Tepuonnyeckas cucrema

bu6mmoreka [JOK

3.1 7
XUMHUYECKUX 31eMeHToB J[. U. https://m.edsoo.ru/7f41837¢c
MenpeneeBa. CTpoeHue aroma
XuMHUeCcKas CBAI3b. BuG 110K
HOIMOTEKA
3.2 O - 8
KHCTHTEIRHO https://m.edsoo.ru/7f41837¢c
BOCCTAaHOBUTEIHHBIC PEAKIIUH
bubmioreka [IOK
51 1
TOro 1o pasaeity > https://m.edsoo.ru/7f41837¢c
Pe3epBHOE Bpems 3 bubmmorexa [IOK
p p https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

KosauyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TeM uugpoBbIe
Ne n/m P Konrpoabnsie | Ilpakrnueckue (1upp )
NMPOrpaMMbI Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypchbl
Paspges 1. BeiecTBO M XUuMHYECKHE peaKLMK
11 IToBTOpEeHUE U yriydiieHue 3HaHUI 5 1 bubmotexa IIOK
' OCHOBHBIX Pa3JeJ0B Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTU XUMUYECKUX 4 bu6morexa [IOK
' peaxuuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS TUCCOLMALUS. 8 1 1 bubmmorexa [IOK
' XUMHUYECKHE peaklluu B pacTBOPax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3znen 2. HemeTanibl M UX COeAMHEHUSA
21 OO0m1ast XxapaKTepuCTUKAa XUMUY eCKIX 4 1 bubmmorexa [JOK
' anemenToB VIIA-rpynmel. ["anorens https://m.edso0.ru/7f41a636
OO01mas XxapakTepuCTUKa XMMHYECKUX
2.2 anemenToB VIA-rpymmel. Cepa u eé 6 bubmmorexa [IOK
' PYHIBL -¢p https://m.edsoo.ru/7f41a636
COCIMHEHHS
OO01mas XxapakTepuCcTUKa XHMHYECKHX
2.3 aneMeHToB VA-rpynmsl. A3oT, pocdhop u ux 7 1 bubmiorexa [JOK
' PYITHEE ’ P https://m.eds00.ru/7f41a636
COCIMHEHHUS
OO01mas XxapaKkTepuCcTUKa XHMHYECKHX
24 anemeHToB |VA-rpynmnel. Yriepon u 8 1 2 bubmiorexa LIOK
' . PYHTIRL. poa https://m.edsoo.ru/7f41a636
KPEMHHI U UX COSNUHEHUS
Wroro no pazneny 25



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

bubmmoreka [IOK
3.1 06 7| 4
HIHE CBOHCTEA METAILIOB https://m.edsoo.ru/7f41a636
. bubmmoreka [IOK
3.2 B 16
aKHEHIINe METAIUILI U UX COEIUHEHUS httos://m.edsoo.ru/7f41636
Hroro mo pazneny 20
Pa3nen 4. XuMus u okpyxamounias cpeaa
4.1 BemecTBa 1 MaTepHalbl B )KU3HU YeJIOBEKA 3 bubmorexa LHOK
' B p https://m.edso00.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 Eubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68



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




HHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne HMara nu(ppoBbIE
n/n Tema ypora Bcero Konrpoaiibie | - Ipakririeckite u3yyeHusi | oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
1 [Ipenmer xumun. Ponb xumuu B 1 bu6moreka IIOK
JKA3HHU 4yelloBeKa. Temna U BelecTsa https://m.edsoo.ru/ff0d210c
5 IlonsiTie 0 MeTOax MO3HAHUS B 1 bubmumoreka [IOK
XUMHUHU https://m.edsoo.ru/ff0d227e
[Tpaktrnueckas padora Ne 1 «IIpaBuia
3 paboThI B JTAOOPATOPUH M ITPUEMBI 1 bu6morexa [IOK
oOpalieHus ¢ JJabopaTOpHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YwucTeie BemecTBa U cMecr. CriocoOb! 1 bu6moreka [JOK
paszieseHus cMecei https://m.edsoo.ru/ff0d26ca
[IpakTueckas padora Ne 2
) «Pa3nenenue cMmeceil (Ha mpumepe 1 Brbmorexa LIOK
. https://m.edsoo.ru/ff0d28c8
OYHUCTKH ITOBAPEHHOMN COJIN)»
but6moreka [JOK
0 ATOMBI i MOJELY bl 1 https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHE DJIEMEHTHI. 3HAKU 1 bu6mmoreka [JOK
(CMMBOJIBI) XUMHUYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie 1 ClIOXKHBIEC BEIIECTBA 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE yUEHHE 1 buomiorexa LIOK
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

3aKOH NOCTOSHCTBA COCTaBa BEIICCTB.

10 X eckas ¢o a. BasientHOCTB bubmioreia LIOK
aMrecKas @opMya. Bal https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHUYECKUX HJIEMEHTOB
11 OTHOCHUTEIIbHAS aTOMHAs Macca. bubmmoreka [IOK
OTHOcCHTENBbHAsI MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 70151 XUMHYECKOT 0 bu6moreka [JOK
3JIEMEHTa B COeOUHCHUU https://m.edsoo.ru/ff0d350c
13 KommuectBo BemecTBa. Moib. bubmmoreka [IOK
MonsipHas Macca https://m.edsoo.ru/ff0d5230
14 DOu3nyecKne 1 XUMUICCKHUEC SIBICHUS. bu6moreka IIOK
XumMHuyeckas peakuus https://m.edsoo.ru/ff0d37fa
IIpu3Haku ¥ ycinoBUs IPOTEKAHUS bu6morexa [IOK
15 .
XUMUYECKUX PEaKInil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUS MACChl BEILIECTB. bubmmorexa [{OK
XUMHYECKHE YPaBHEHUS https://m.edso0.ru/ff0d3b88
Brruucnenust konmuecTsa, Macchbl
17 BEIECTBA M0 YPaBHEHUSIM bubmmorexa [JOK
. yp N https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PeaKINit
Knaccugukanmst XuMudeckux
18 eaKUuil (COeaMHEHUS, Pa3I0KEHUS bubmiorexa LIOK
peardl A P : https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€EHBII1-
19 SHIUKJIOTIEUCT 0606y eHue u Bubmuorexa LIOK
H AT Hf https://m.edsoo.ru/ff0d40c4
CHCTEMaTH3allusl 3HAHUH
20 Kontponbnas pabora Nel mo reme bu6mmoreka [IOK

«B CIICCTBA U XUMHNYCCKUC pPCAKIITUN»

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
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https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

Bo3ayx — cmech razon. CocraB

21 Bo3yXa. KHCIIOpog — 3J1eMEeHT u Bubmiorexa [OK
Ayxa. PO https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
du3nUecKre 1 XUMUIECKUE CBONCTRA
22 KHCIIOpo/a (peaKIy OKHCICHUSI bubmiorexa LIOK
porta (peaktt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonarue o6 okcumax
CniocoObI MoJTydeHHUs KUCIIOpo/ia B
23 JabopaTopuun :{H OMLIHJJIeHF;I(i:TH Brbmorexa LIOK
patTop P ' https://m.edsoo.ru/ff0d497a
IIpumenenue kuciopona
TennoBoi 3¢hHeKT XuMHIECKOM
24 peakiuu, MOHATHE O bu6moreka [IOK
TEPMOXHUMHUYECKOM ypaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
1 DHJAOTEPMHUYECCKUX PEAKIUAX
TonnmBo (HehTh, yroilb U METaH).
25 3ar SIBHGIEI/Ie(illOS yica CIOCOOBI Zro bubmioreia LIOK
P AyXa, https://m.edsoo.ru/ff0d4c4a
MPeIOTBPAIICHUS
[TpakTrueckas pabora Ne 3 mo Teme
26 «ITonmyyenue u cobupanue brbmmorexa LIOK
yi P . https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/a, M3YYCHHUE €TO CBOMCTBY
97 Bonopon — 3s1eMeHT 1 ipocToe bubmoreka [IOK
BelecTBo. Haxoxnenue B npuponae https://m.edsoo.ru/ff0d4dd0
28 du3znyecKkne 1 XUMUYECKUE CBOMCTBA bubmmoreka [IOK
Bozopoaa. [Ipumenenue Bogoposa https://m.edsoo.ru/ff0d4dd0
bu6moreka IIOK
29 ITo € 0 KUCJIOTax  Co.
TUTTHC O KHCAOTAxX H COMAX https://m.edsoo.ru/ff0d50d2
30 CriocoOblI IOJIy4eHHS BOIOPO/IA B bubmmoreka [IOK

nabopaTopuu

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
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https://m.edsoo.ru/ff0d4dd0

[Ipaktueckas padorta Ne 4 mo treme

31 «ITonyduenue u cobupanue Bogopoaa bubmorexa [JOK
Y . p AOPOAE, https://m.edsoo.ru/ff0d4f42
M3y4YEeHHUE ero CBOMCTB»

39 MounsipHblil 00bEM ra3oB. 3aKoH bu6mmoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
Beraucnenus o0bEma, KoamyecTsa

33 BEIIECTBA I'a3a II0 €ro U3BECTHOM bubmrorexa [JOK

m N Y https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEIIECTBA UJIK 00BEMY
Brerunciiennst 00bEMOB ra30B 110

34 ABHCHHUIO PCAKIIMU HA OCHOBE bubmorexa HOK
yp ”p H . https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOILICHHH ra30B

35 dOu3nyecKkne 1 XUMUIECKUE CBOMCTBA bu6moreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [Tonstue 00 bubmumoreka [IOK
UHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBopuTenb.

37 HacsImienablie 1 HEHACHIIIIEHHBIC but6mmoreka [JOK
pactBOpbl. MaccoBasi 10Jis1 BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTryeckas padota Ne 5 o Teme
«IIpuroroBiieHrE pacCTBOPOB C bubmmorexa [IOK

38 .. N .
onpeeséHHON MacCOBOM J0Jei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOI'O BEIIECTBAY

39 Kontponbhas pabora Ne2 o reme bu6muotexa LIOK
«Kucnopon. Bogopon. Boga» https://m.edsoo.ru/ff0d6342

40 OKcubl: cOCTaB, KiIacCH(pHUKAIIHS, bub6mmoreka IJOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[Tonyuenune u XUMUYECKUE CBOWCTBA

41 KHUCJIOTHBIX, OCHOBHBIX U Bu6mmorexa [IOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCUIIOB
42 OcHoBaHus: cOCTaB, Kiaccuuranus, bu6moreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TomyueHue U XMMHUYECKHE CBOMCTBA bubmoreka [IOK
OCHOBAHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctaB, kinaccudukarus, but6moreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
[Tonyuenue u XuMH4YECKHE CBOWCTBA bu6muotexa LIOK
45
KHCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATYpa,
46 CHOCOéBII)HOJI q)eHI/m XI/IMI/IIIZ(I))KI/IC bubmiorexa [JOK
. Y ’ https://m.edsoo.ru/00ad9474
CBOICTBA
[Ipaktueckas paborta Ne 6. Pemenue
47 SKCIIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubmmorexa [{OK
«OCHOBHBI€ KJIACCHI HEOPTraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCJIMHCHUI
I'enernueckas cBsA3b MEXKIY
48 KJIacCaMHU HEOPraHUYECKHUX bubamorexa LIOK
. P https://m.edso0.ru/00ad9a50
COCIIMHCHUM
49 O06o001eHne 1 cucTeMaTH3aus bubmmorexa [IOK
3HAHUHN https://m.edsoo.ru/00ad9ch2
KonTtponbsHas padora Ne3 o teme
" bu6morexa [IOK
50 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX

coequueHni"

https://m.edsoo.ru/00ad9ela
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[TepBbIie MONBITKY KJIaCCH(PUKALINH

bub6moreka IIOK

ol XUMHUYECKUX 3JIeMeHTOB. [ToHsTHE O https://m.edsoo.ru/00ad9ffa
rpynmnax cXOoAHbIX 3JIEMEHTOB
[Tepuognueckuii 3aK0H U
59 [lepnonnueckas cucrema bu6mmoteka [IOK
XUMUYECKuX 31emeHToB /. 1. https://m.edsoo.ru/00ada52c
MenaeneeBa
53 [lepuonpl, rpymnmbl, HOATPYIIIIBI bubmorexa [IOK
https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bu6motexa [IOK
sinep. M3oTombl https://m.edsoo.ru/00ada342
CtpoeHne 3JIeKTPOHHBIX 000JI04YEK
95 aToMOB »JieMeHToB [leproanueckoi bubmioreia LIOK
https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menaeneera
XapaKkTepucTUKa XUMHUUIECKOTO
56 3JIEMEHTA IO €ro MOJIOKEHUIO B bubmmorexa [JOK
[Tepunonnueckoit cucreme /1. 1. https://m.edsoo.ru/00ada824
MenaeneeBa
3nauenue [lepnonnueckoro 3akoHa
57 JUISL pa3BUTHS HAyKU U MPAKTUKA. /1. bubmotexa IIOK
N. MenneneeB — y4€HbIi, egaror u https://m.edsoo.ru/00ada96e
rpaKJaHUH
58 DIIEKTPOOTPHUIIATEIILHOCTh ATOMOB bu6morexa [IOK
XUMHUYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
Bbub6morexa IIOK
>9 Hotiast XuMirieckas cBsisb https://m.edsoo.ru/00adac34
60 KoBasieHTHas nossipHas XuMu4deckas bu6mmotexa [IOK

CBA3b

https://m.edsoo.ru/00adaab8
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61 KoBanenTtHas HenonsipHas 1 bubmmorexa [{OK
XUMHUYECKas CBS3b https://m.edsoo.ru/00adaab9
but6moreka [JOK
62 CTeneHb OKHCICHHS 1 https://m.edso? ru/00adae28
63 OKHUCIUTETHLHO-BOCCTAHOBUTEIILHbBIC 1 bubmmoreka [IOK
peakuuu https://m.edsoo.ru/00adb076
bu6moreka [JOK
64 OKHCIHUTENN U BOCCTAHOBHUTEIU 1 https://m.e dsogru 100adb076
65 | Copoone arows. Xomreoron 1 BuGmoeca HIOK
https://m.edsoo.ru/00adb486
CBSI3b)
66 Pe3epBHblii ypok. O0001IeHNE U 1 bubmuotexa LIOK
CUCTEMAaTH3aIys 3HAHUMI https://m.edsoo.ru/00adb33c
67 PesepBHbIii ypok. O6001IeHNE 1 1 bu6motexa [IOK
cHUcTeMAaTH3allusg 3HaHUHU https://m.edsoo.ru/00ad9ch?2
68 PezepBHblii ypok. O0001IeHNE U 1 bu6mmoteka [IOK
CHCTEMaTH3aIlus 3HAHUI https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

Kosu4yecTBo yacoB DJIeKTPOHHbIE
Ne Jdara Hu@ppoBbIe
Tema ypoka Kourpoabnsie | IIpakTnueckue bp
n/n Bcero u3yyeHus | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Ileproanyeckuil 3aK0H.

1 [Tepuonnueckas cucrema 1 bu6motexa [IOK
XUMHYECKuX deMeHToB /1. W. https://m.edsoo.ru/00adb59e
Menpeineesa
3aKOHOMEPHOCTH B H3MEHEHUH

2 CBOMCTB XMMHUYECKUX IJIEMEHTOB 1 bubmorexa [IOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB

3 Krnaccudukanuys 1 HOMEHKIIaTypa 1 bubmmoreka [IOK
HEOPraHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bunpl xuMuueckoil ¢BI3U U THUIIBI 1 but6moreka [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponenas padora Nel mo teme

5 «[ToBTOpEHUE U yriyOIeHNE 1 1
3HaHUM OCHOBHBIX Pa3/€JIOB Kypca
8 Kiacca»

6 Knaccugukanus Xumuaeckux 1 bu6motexa LIOK
pEaKLUi 110 PA3IMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUYECKOU

7 eakimd. [ToHsiTHE O TOMOT€HHBIX U 1 Eubmorexa HOK
P ' https://m.edsoo.ru/00adbe9a
TeTEePOreHHBIX PEAKIIUAX

3 [TonsiTHE O XUMUYECKOM 1 bu6moreka [JOK

PaBHOBECHH. CDaKTOPBI, BJIUAOINNEC

https://m.edsoo.ru/00adc28c
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Ha CKOPOCTh XMMUYECKON peakiuu
U TOJIOKEHUE XUMUYECKOT O

nucconuanua. XuMHu4ecKue
peakiu B pacTBOpPax»

paBHOBecCHSs
9 OKHUCITUTETBbHO- bubmmoreka [IOK
BOCCTaHOBUTENbHBIE PEAKLIUH https://m.edsoo.ru/00adcade
Teopus 31eKTPOIUTUIECKON
10 nucconuanu. CUIbHEIE U cl1a0ble bubmorexa [IOK
https://m.edsoo.ru/00adcd68
AJEKTPOIUTHI
11 HNonHbie ypaBHEHUS peakIuii bubmiorexa LIOK
https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHI B CBETE MPEACTABICHUM bubmmorexa [IOK
00 DJICKTPOTUTUIECCKOM https://m.edsoo.ru/00add5d8
JIMCCOLIMAITTT
XUMHUYECKHE CBOWCTBA COJIEH B
13 CBETE IPENICTABICHUI 00 bubmmorexa LIOK
. https://m.edsoo.ru/00add8b2
ANEKTPOIUTHIECKON TN CCOIUAIINN
. bubmmoreka [IOK
14 Honsrie o riposmise coneit https://m.edsoo.ru/00add9d4
15 O0o001IeHNEe U CUCTeMaTH3aIUs bubmmoreka [JOK
3HAHUI https://m.edsoo.ru/00addd12
ITpakTueckas padora Ne 1.
16 «Pemienue sKkcnepuMeHTATBHBIX butamorexa LIOK
https://m.edsoo.ru/00addbfa
3a/au
Kontponbenas pabora Ne2 o teme
17 «OJIEKTPOJIUTHYECKAS bu6mmoreka [TOK

https://m.edsoo.ru/00addecO
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OO61ast XapaKTeprUCTUKA Iajlor eHOB.

bub6moreka IIOK

18 XUMHUUYECKHE CBOMCTBA Ha IIPUMEpe
PHMEp https://m.edsoo.ru/00addfe2
XJIopa
Xnoposonopoa. ConsiHast KucioTa,
19 XUMHUUYECKUE CBOMCTBA, MOJTYYECHHUE buomorexa [JOK
’ v ’ https://m.edsoo.ru/00ade104
MIpUMEHEHUE
ITpakTueckas padota Ne 2 o treme
20 «[Tonmyuenue coNTHON KHCIOTHI bubmrorexa [JOK
YHCHIE 0 ’ https://m.edso0.ru/00ade348
U3y4YeHHE €€ CBOWCTB
Brruncnenus no ypaBHeHHUSIM
21 XAMHUYECKUX PEAKIIMNI, €CIIA OLUH bubmmorexa HOK
P ’ https://m.edso0.ru/00ade488
U3 PeareHTOB JaH B U30bITKE

99 OO0m1ast XxapaKTepuCTHKA JIEMEHTOB bubmmorexa [{OK
VIA-rpymmsr https://m.edsoo.ru/00ade64a
AnnoTpomnHbie MOTUPUKAIIUN CEPHI.

93 Haxoxnenue cepol u eé bu6morexa [IOK
COEIMHEHUM B IPUPO/IE. https://m.edsoo.ru/00ade64a
XHUMHUYECKHE CBOKCTBA CEPBI
CepoBomopo, CTpOCHUE,

24 @lenqefmfei XITII;M%CKHG Bubmorexa [OK

. https://m.edso0.ru/00ade802
CBOICTBa
Oxcuppl cepbl. CepHasi KUCIIOTA,
25 (buznYecKre 1 XUMUYECKUE bubmiorexa [JOK
. https://m.edso0.ru/00adea28
CBOIiCTBa, IPUMEHEHUE
XUMHYECKHE PEAKIUY, JIKALIIE B
26 OCHOBE MPOMBIIIJIEHHOTO CII0c00a bubmmorexa [{OK

MOJTy4YCHUA cepHoﬁ KHCJIOTHI.
XUMHUYECKOE 3arpsi3HEHUE

https://m.edsoo.ru/00adec8a
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OKpY>KaroIlen cpeibl
COCANHCHUSAMUA CCPBI

Brruncienune MmaccoBou 10U

bu6moreka [JOK

27
BBIXOJIa MPOIYKTA PEAKIIUHI https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepuCTHUKA 3JIEMEHTOB
VA-rpynmsl. A30T,

28 aco Iz)ycH aHEHUE B IPUPOJIE bubmorexa [IOK
pacpoctp PUPOAE, https://m.edsoo.ru/00adeeab
bu3NYeCKre U XUMHUIECKHE
CBOMCTBA
AmMmuax, ero Gpu3ndIecKue u

29 XUMHUUYECKHE CBOMCTBA, [IOIyUYEHUE bubmorexa TTOK

’ Y https://m.edsoo.ru/00adf004
U TIPUMEHECHHE
[TpaxkTuueckas padota Ne 3 mo teme
30 «ITomyuenue aMmmuaka, U3ydeHue bubmorexa TIOK
- Y https://m.eds00.ru/00adf180
€ro CBOUCTB)

31 A3zoTHas KucinoTa, e€ GU3NYeCcKUe u bu6moreka [JOK
XUMHYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Vcnonp30BaHUE HUTPATOB U COJICH
aMMOHHS B Ka4eCTBE MUHEPATIBbHBIX

32 00peHnH. XMMHYECKOE ’ bubmorexa HOK
YAODD ' . https://m.edsoo.ru/00adf518
3arps3HEHUE OKPYXKAIOIIEH CpeIbl
COEOMHEHNSIMH a30Ta
dochop. Oxcug dpocdhopa (V) u

33 (1)00((11))0 pHa;{ KI/ICJ'I((i))Ta ¢)¢)PII)31/I(‘IG3)KI/I6 u bubmiorexa [JOK

p L https://m.edsoo.ru/00adf68a
XHUMHYECKHE CBOWCTBA, MOJIydEHUE
34 Ucnonb3oBanue dhochatos B bubmmorexa [{OK

Kau€CTBC MUHECPAJIBHBIX

https://m.edsoo.ru/00adfc20
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yno0opeHuii. 3arpsi3HeHne
npUpoaHOU cpeasl pocharamu

VYrnepon, pacnpocTpaHeHue B

35 npupoje, GU3nYecKue u brbmorexa LIOK
PHPOZE, . https://m.edsoo.ru/00adfd9c
XAMHAYECKHE CBOICTBA
Oxkcuapl yriaepona, ux Gu3ndecKue
1 XUMHUYECKHE CBOMCTBA.
36 DKOJIOrnYecKue IpooIIeEMbI bubmorexa HOK
P ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUIOM YTJIEpOaa
(1V)
bu6moreka [JOK
37 VYrojabHas KUCIOTa U €€ COIu
https://m.edsoo.ru/00ae006¢
[TpakTuueckas pabota Ne 4 mo Teme
38 "[lonydyeHue yrieKucaoro rasa. bubmmorexa [{OK
KauectBeHnHas peakius Ha https://m.edsoo.ru/00ae027e
KapOoHaT-noH"
[TepBoHavanbHbBIE TOHITHS 00
39 OpPraHHYECKHX BEIIECTBAX KaK O bubmorexa TIOK
p https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yTiepoja
bu6moreka IIOK
40 Kpemuuii u ero coeanuHeHust
P A https://m.edso0.ru/00ae080a
[TpakTuyeckast pabora Ne 5.
41 Pemenune s3xcnepuMeHTanbHbIX bu6moreka [IOK
3a1a4 o TeMe «Baxneitme https://m.edsoo0.ru/00ae0bf2
HEMETAJIJIBI U UX COEIUHEHUS
KontponsHas pabora Ne3 mo teme
N bubmmoreka [IOK
42 «BaxHelnme HeMeTaIbl U UX

COCANHCHU A

https://m.edsoo.ru/00ae0el8
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OO61as XxapaKTepucTuKa
XUMHYCCKUX DJIEMCHTOB —
MeTannoB. MeTamnmmyeckas CBSI3b U

but6moreka [JOK

43 MeETaJJIMYeCcKask KpUCTAIUINY €CKasl https://m.edsoo.ru/00ae103e
pemérka. dusznueckue cBONCTBA
METaJIJIOB
XUMHUYECKHE CBOMCTBA METAJIIOB.
44 DIIEKTPOXUMHYECKHI PSIJT bubmiorexa [JOK
. https://m.edso0.ru/00ae1156
HaNpsOKEHU MeTalJIoB
O61mue criocoObl MOTy4eHUs
MeTtaioB. CriiaBel. Beraucienus
45 10 YPABHEHUSIM XUMHUYECKUX butamorexa LIOK
. https://m.edsoo.ru/00ae1156
pEaKIuid, eCIM OJIMH U3 PEarcHTOB
COZIEPKUT MPUMECH
46 [TonsaTre o KOppoO3UK METAIIOB buomorexa LIOK
https://m.edso00.ru/00ae1278
bu6moreka [JOK
41 [enorbte MeTantE: https://m.edsoo.ru/00ael4b2
48 OKcHUIBl M TUAPOKCHUIBI HATPUS U bubmmoreka [{OK
KaJus https://m.edsoo.ru/00ael4b2
49 [llenouHO3eMeNbHBIE METAIIIBI — bu6moreka [JOK
KaJnbIUH ¥ MarHui https://m.edso0.ru/00ael15e8
50 Baxkueiimme coenuHeHns KaabIusa bubmotexa [IOK
https://m.edsoo.ru/00ael5e8
51 O060011IeHIE U CUCTEMATH3AIHS
3HaAHUU
59 JKEcTKOCTh BOMIBI M CITOCOOBI €& bu6moreka [JOK

YCTpaHECHHUSI

https://m.edso00.ru/00ae1886
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[TpaxkTueckas paborta Ne 6 mo Teme

bub6moreka IIOK

>3 "XeCTKOCTb"BOﬂH 1 METORRL €€ https.//m.edso0.ru/00aelae8
yCTpaHEHHS
. bubmmorexa [JOK
>4 Admomuiit https://m.edso00.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCUIA U bubmoreka [IOK
TUAPOKCUAA https://m.edsoo.ru/00aelc64
56 eneso but6mmoreka [JOK
https://m.edso00.ru/00ae1d86
57 OKcuibl, THIPOKCUIBI U COTTH bu6moreka IIOK
xenesa (1) u xenesa (1) https://m.edso0.ru/00ae35e6
58 O0o001IeHNEe U CHCTeMaTH3AITUS
3HaHUI
[TpakTuueckas pabota Ne 7.
59 Pemenue sxcrepuMeHTaIbHbIX bu6morexa [IOK
3a7a4 1o reMe «BakHenmue https://m.edsoo.ru/00ae3de8
METaJTbl K X COCTMHCHUS
BeIaucieHus o ypaBHEHHIM
XUMHYECKUX PEAKIUH, €CITU OJNH
50 W3 PEarcHTOB JaH B U30BITKE UK but6moreka [JOK
COJIEPKUT MpUMecH. Brruncienus https://m.eds00.ru/00ae1750
MacCOBOM JI0JIM BBIXO/Ia MPOIYKTa
peaxkiuu
61 O0o01IeHNe U CHCTeMaTH3AITUS
3HAHUH
KonTtponsaas padora Ned o teme
62 «Baxknelimye MeTauIbl B UX

COCINMHCHU A
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63 BemecTBa u Mmatepuaisl B 1 bubmmorexa [{OK
[IOBCEIHEBHOM KU3HU YEJI0BEKA https://m.edso0.ru/00ae3f50
XuMHYECKOe 3arpsi3HeHNe bu6mmoreka [JOK

64 . 1
OKpY>KaroIlen cpeibl https://m.edsoo.ru/00ae4270

65 Ponp xumun B perieHnn 1 bubmmorexa [JOK
HKOJIOTMYECKUX MPolieM https://m.edsoo.ru/00ae4270
Pe3epBHblii ypok. O00011eHUE U bu6moteka [IOK

66 . 1
cUcTeEMAaTU3alus 3HaHUH https://m.edsoo.ru/00ae0d0a

67 PesepBHblii ypok. O00011I€HNE U 1 bubmotexa IIOK
CHCTEeMaTu3alus 3HAaHUH https://m.edsoo.ru/00adb33c

68 PesepBHbiii ypok. O0o01eHue u 1 bu6morexa [IOK
cucTeEMaTU3alus 3HaHUH https://m.edsoo.ru/00ad9ch?2

OBUIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



https://m.edsoo.ru/00ae3f50
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-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






