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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 (penepanbHON padodeil mporpaMMbl BOCIIUTAHUS
U C Y4€TOM KOHLENIHMHU TMpenojJaBaHus y4yeOHOro mnpeamera «XHUMHS» B
oOpasoBaTelbHbIX Opranu3anusx Poccutiickoit deaepamuu.

[Iporpamma 1o xumMuM Ha€T TPEJCTABICHHE O IEsIX, OOIIel crpareruu
oOydeHMs, BOCHHUTAHUS W PA3BUTUA OOYYaIOLIUMXCS CpPEICTBAMH Y4EOHOIO
MpeaMeTa, YCTaHABJIMBAET o0s13aTenbHOe NPEAMETHOE COJIEp)KaHHE,
IpPEAYyCMAaTPUBAET PACHPEACICHHE €ro IO KiaccaM M CTPYKTYPUPOBAHHUE IIO
pazmenaM M TE€MaM MPOrpaMMbl IO XHMHUHU, ONPEIETSAET KOJUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTePUCTUKHU coJlepKaHus, PEKOMEHAYEMYIO
MOCJIEIOBATEIBHOCTh ~ M3YYEHUSI XUMHHM C Y4ETOM  MEXKIPEAMETHBIX H
BHYTPUIPEAMETHBIX ~ CBSI3€H, JIOTUKA Yy4eOHOro  MpoIecca, 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
pe3ynbTaraM OOy4eHHs] XMMHUU Ha YPOBHE IIeJIel U3YU4eHUs TTPEIMETa 1 OCHOBHBIX
BUJIOB Yy4e€OHO-TIO3HABATEIbHON JESATENBHOCTH OOYYAIOIIEroCs MO OCBOEHUIO
y4e0HOTO COJIep KaHMSI.

3HaHUE XWMHUHU CIY)KUT OCHOBOM i (OpMUpOBaHUS MHUPOBO3ZPEHUS
o0Oy4aromierocsi, €ro MpeacTaBICHU O MaTepuaIbHOM EIUHCTBE MHUpPA, 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 SKOJIOTUYECKOM 0€30IMacHOCTH, MPOOIEM 3APaBOOXPAHEHHUS.

N3ydyenune xumun:

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

BHOCUT BKJaJ B (OpPMHUPOBAHUE MBIIUICHUS U TBOPUECKUX CIOCOOHOCTEH
OoOydJarmMXcs, HABBIKOB HX CaMOCTOSTEIIbHOM Y4eOHOW  JIeSITeNIbHOCTH,
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 B3rJIsia Ha €IMHCTBO MPUPOJIbI U YEJIOBEKA, ABIISETCS OTBETCTBEHHBIM
sTanoM B (OPMUPOBAHUU E€CTECTBEHHO--HAYIHOU IPAMOTHOCTH O0YUYaOIIUXCS;
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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/IalITUPOBAHHBIM OTpa’kKeHHEM 0a30BOM HayKH XMMHH Ha OIpE/eIEHHOM JTare eé
pa3BUTHA.

Kypc xuMum Ha ypoBHE OCHOBHOI'O OOILIEr0 0Opa3oBaHUsi OPUEHTHUPOBAH 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 noaxona K e€ m3ydeHuro. CopepaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHATHM O XUMHYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI ITOHATHN O XUMHYECKON
peakiuu. OO0e O3TH CUCTEMBl CTPYKTYpPHO OpIraHHM30BaHbl IO MPUHIUIY
IIOCJIEIOBATENBHOTO Pa3BUTHS 3HAHUM HA 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;

— TMpPEACTaBICHUH 00 DIIEKTPOIUTHYECKOW JUCCOLMAIIMM BELIECTB 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 MPAKTUYECKOTO IPUMEHEHHUSI U NIOJyYEHHUs 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
NIO3HaHUs B Hayke. M3ydeHue XMMHUHU MPOUCXOIUT C MPUBICYECHUEM 3HAHUU W3
paHee M3y4EHHBIX y4eOHbIX IpenmeroB: «Okpyxaromuii mupy», «buonorus. 5—7
KJaccb» U «dusnka. 7 Kiacey.

[Ipy u3ydyeHUHM XUMUU [OPOUCXOAUT (OPMUPOBAHHE 3HAHUNW OCHOB
XUMHUYECKON HAyKH KaK 00JacTH COBPEMEHHOI'O €CTECTBO3HAHMS, 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
0000IIEHUIT MUPOBO33PEHUECKOTO XapaKTepa, S3blka HAayKH, B MPHOOIIEHUH K
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HAyYHBIM METO/IaM TO3HAHUS MPU U3YYEHUU BEIIECTB U XUMUUYECKUX PEaKluid, B
(opMHUPOBAaHUU U PA3BUTHH [TO3HABATENILHBIX YMEHUN U UX IPUMEHEHUHU B yU€OHO -
MO3HABATEFHON M y4eOHO-HCCIIET0BATEIBCKON IEATEIbHOCTH, OCBOCHUHU MPaBHUII
0e301acHOro oopalieHust ¢ BEUeCTBaMH B IIOBCEAHEBHOM KU3HHU.

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

— ¢opMupoBaHHUE MHTEIJICKTYyalbHO pPAa3BUTOM JUYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHHUYECTBY, CaMOCTOSITEIbHOMY MPUHATHUIO PELIECHUM,
CIIOCOOHOM aanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KHU3HU;

— HampaBJICHHOCTb OOydYeHHsT Ha CHCTEeMaTHMYecKoe MpHOOIICHHE
Oo0y4arommxcs K CaMOCTOSITENbHON MO3HABaTEIbHOM MAEATEeNbHOCTH, HAYYHBIM
METOoJlaM MO3HaHMs, (POPMHUPYIOIIUM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrneueHne yCcloBU, CIOCOOCTBYIONINX TPUOOPETEHHUIO 00YyYarOIUMUCS
OTbITa Pa3HOOOPA3HOM NEATENbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIFOYEBBIX
HABBIKOB (KJIIOYEBBIX KOMIIETEHIMI), UMEIOIIUX YHUBEpPCAJIbHOE 3HAYEHUE JUIs
pa3IUYHBIX 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
XMMHH, TPUMEHSATH UX TPU PEHICHUH TTPOOIIEM B TTOBCETHEBHOM KU3HU U TPYAOBOI
JeSITeNbHOCTH;

— (QopmupoBanue y o0Oy4arommxcsi TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHHUS LEHHOCTH XUMHUYECKUX 3HAHUW JUIS BBIPAOOTKH HKOJIOTUYECKU
1enecoo0pa3Horo MOBEACHUST B OBITY U TPYIAOBOW JEATEIBHOCTH B LEJSAX
COXPAHEHUSI CBOETO 3/I0POBbSI U OKPYXKAIOLIEH TPUPOTHOU CPEABI;

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

OO111ee Yncio 4acoB, OTBEIEHHBIX JIsl U3Y4EHUSI XMMUHU Ha YpPOBHE OCHOBHOT'O
oOmrero obpazoBanus, cocrabisger 153 yacoB: B 8 kiacce — 68 ydacoB (2 daca B
Henemo), B 9 knacce — 85 gacoB (2,5 gaca B Heaemo). Ha 0.5 gacoB B 9 kiacce
YBEJIMYWIIMCh 3a CYET YacTd, (POpMHpPYEeMOM Y4YacTHUKaMH OOpa30BaTeNIbHBIX

OTHOIIICHHH.
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COJEPXAHUE OBYUYEHUA

8 KUIACC

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 MO3HAHUS B XUMHUU. UMCThIE BEIIECTBA U CMECH.
CnocoObI pa3esieHus] CMECEH.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE 3JIEeMEHThl. CHMBOJBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U ClloKHBIE BellecTBa. ATOMHO-MOJICKYJISIPHOE YUSHUE.

Xumuaeckast hopmyna. BaleHTHOCTh aTOMOB XUMHUYECKHUX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BeniecTB. OTHOCUTENbHAST aToMHass Macca. OTHOCHUTENIbHAS
MOJIEKYJIIpHas Macca. MaccoBast JoJi1 XUMHYECKOTO 3JIEMEHTA B COCIMHEHUU.

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

@u3NYECKUEe U XUMHYECKUE ABJICHUS. XUMHUUECKas PEakius U €€ MPU3HAKU.
3aK0H COXpaHEHUsI MacChl BellecTB. XUMHUYECKHe ypaBHeHUs. Knaccubukarms
XUMUYECKUX PEAKIUI (COeAMHEHUS, PA3I0KEHUS, 3aMELIEHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0W, paBujiaMu pabOThl B JjabopaTopuul U
npuéMamMu oOpaleHus1 ¢ JIabopaTOPHBIM 000PYTOBaHWEM, U3yYEHHUE U OMUCAHUE
du3nuecknx CBOWCTB OOpa3lOB HEOPraHWYECKUX BEIIECTB, HAOJIOJICHHE
dusnueckux (IJIaBJIeHHE BOCKa, TAasHUE JIbJla, PACTHUpPAaHUE caxapa B CTYIKE,
KUIIEHUE U KOHAEHCAIMS BOJbI) U XUMHUUYECKUX (TOPEHUE CBEYM, MPOKATMBAHUE
MEJITHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCIIOTOW) sSIBJICHUM, HAaOJII0/ICHUE 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),
M3YYEHHE CIIOCOOOB pa3feNieHusi CMecei: ¢ MOMOIUIbI0 MarHurta, (UIbTPOBAHHUE,
BbIMIApUBAaHKE, TUCTUIUISIMS, XpoMaTorpadus, MpoBeIeHUE OYUCTKUA MOBAPEHHOU
Colii, HaAOJIOJEHWEe W  ONHCAaHUE  Pe3yJbTaTOB  IMPOBEJICHHUS  OIbITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacCChl, CO3/IaHHE 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 rtopeHus). Okcunabl. [Ipumenenue xkuciopoga. CrocoObI
MOJIYYCHUsI KHUCIIOpOJla B JIabOpaTopuM M MPOMBIIUIEHHOCTH. KpyroBopor
KHCJIopoJia B mpupojae. O30H — ajuioTpornHas MoAu(pUKaIus KUCIOpo/ia.
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TemmoBoit >gdekT XUMHUYECKOM peakluu, TEPMOXMMHUYECKUE YpaBHEHUS,
9K30- U DHAOTEPMUUYECKHE pEaKIuu. TOIIMBO: yroib W METaH. 3arpsi3HECHUE
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 YpaBHEHUSM.

dusnyeckue CBOMCTBA BOABL. Boxa Kak pacTBOpUTElb. PacTBOpBL.
HacellieHHble M HEHACHIIEHHbIE pacTBOpPbI. PacTBOPHUMOCTH BEHIECTB B BOJIE.
MaccoBas 10711 BEHIECTBA B pacTBOpe. XUMHUYECKUE CBOMCTBA BOABL. OCHOBAHMSI.
Ponp pacTBOpoB B mpupojie U B KU3HU yenoBeka. KpyroBopor Bojabl B pupo/IE.
3arps3HeHue NPUPOAHBIX BOA. OXpaHa U OYMCTKA TPUPOIHBIX BOJ.

Knaccudukarus Heoprannueckux coeauHeHuid. Oxcuapl. Knaccudukanms
OKCHIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCIOTHBIE, aMQpOTEepHBIE) U
HeconeoOpasyromue. Homenknatypa okcuoB. @Puznueckue ©U XUMHUYECKUE
CBOMCTBA OKCUIO0B. [loiryueHne okcuios.

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

Kucnorsl. Knaccudukanus kucinor. Homenknarypa kucior. dusndeckue 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 HEOPTaHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpEJIeNIEHUE COACPKAHUsI KUCIOPOAa B BO3AyXe, MOTyYEHHE,
coOupaHue, pacloO3HaBaHWE W M3YUYCHHUE CBOWCTB KHCIOPOJa, HAOIIOJACHUE
B3aMMOJICIICTBUSI BEIIECTB C KHUCIOPOJOM U YCJIOBUSL BO3HUKHOBEHHUS W
MpeKpalieHus ropeHus (moxapa), 03HaKOMJIEHHE C 00pa3IlaMH OKCUJIOB U OITUCAHUE
UX CBOMCTB, TNOJIydeHHE, COOMpaHue, paclo3HaBaHUE M M3YYEHHE CBOMCTB
BojAopoAa (ropenue), B3auMozeicTrre Bojioposia ¢ okcuaom meau (1) (BoamoxxHo
MCIT0JIb30BAaHUE BUIEOMATEPUAJIOB), HAOJIIOIEHHE 00PA3II0B BEIIECTB KOJUYECTBOM
1 Monb, wuccienoBaHUE OCOOCHHOCTEW pPACTBOPEHHUS BEIIECTB C Pa3IUYHOU
PacTBOPUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C OIPEACIEHHON MacCOBOW NOJEH
pPacTBOPEHHOIO BEILIECTBA, B3aMMOJCICTBHE BOJbl C METAJUIaMU (HATpUEM H
KaJbliieM) (BO3MOXKHO  HCIIOJIb30BAaHUE BHJICOMATEPHUAIOB), HCCIECIOBAHUE
00pa3IoB HEOPTraHUYECKUX BEIIECTB PA3IMYHbIX KJIAaCCOB, HAOJIIOIEHUE N3MEHEHUS
OKpacKH UHJIMKATOPOB B PACTBOPAX KUCJIOT U HIEN0YEH, N3YUEHUE B3aUMOICICTBUS

[okymeHT co3aaH B anekTpoHHon copme. Ne 30y42023 ot 11.09.2023. UcnonHuTens: LWaraes P.WA. r'.?ﬂEKTPOHHbIﬁ
CtpaHuua 6 us 45. Ctpanuua cosaana: 11.09.2023 08:53 =¥ TATAPCTAH



okcuaa meau (II) ¢ pacTBOpoM CepHOM KHUCIOTHI, KAUCIOT C METa/llaMU, peaKIHii
HEUTpAIM3aLUM, I[OJy4EHUE HEPaCTBOPUMBIX OCHOBAHUMN, BBITECHEHHE OJHOIO
MeTajljla APYTUM U3 pacTBOPA COJIM, PEHIEHNE SKCIIEPUMEHTAIbHBIX 33124 110 TEME
«BaxHel1me KiIaccel HEOPraHUYECKUX COCTUHEHUI.

Ilepunonnuecknii 3axkoH u Ilepumognyeckas cucreMa XHMHYECKHX
jemeHToB JI. W. MenpgeneeBa. CtpoeHne aroMoB. XHMMH4YECKAsl CBA3b.
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 3akoH. Ileprnonnueckas cucTeMa XUMUYECKHUX dJIEMEHTOB /l.
N. Menneneera. Koporkonepuoanas u nimuHHornepuoaHas ¢hopmsl [lepruoanaeckoi
cucreMbl xumuuyeckux snemeHtoB . WM. Menneneesa. Ilepnonsl u rpynmsl.
PU3NYECKHUN CMBICI MOPSAKOBOIO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIBI AJIEMEHTA.

Crpoenune atomMoB. CocTtaB aToMHBIX siaep. M3otomnbl. DnektpoHbl. CTpoeHue
ANEKTPOHHBIX  000J04YeK aroMoB MepBbIX 20 XUMUYECKUX  DIJIEMEHTOB
Ilepnonnueckon cucremsl JI. 1. MenaeneeBa. XapakTepuCTUKa XUMHUYECKOTO
3JIEMEHTA 10 ero noyioxkenuto B [lepuoanueckoit 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 Ui pa3BuUTUA Hayku U npaktuku. [[. M. MenneneeB — yd€Hbli U
IPaKIaHWH.

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

Crenenp  okucineHus.  OKHCIMTENbHO--BOCCTAHOBUTEIBHBIE  PEAKLUU.
[Tpouecchl OKUCIEHHS U BOCCTAHOBJIEHUS. 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, peakuuu pa3aokKeHUs, COETUHECHHUS).

Mesxcnpeomemmnbnie ceasu

Peanmu3anus MeXNpeIMETHBIX CBA3€H IIPU M3YYEHMH XUMHHM B 8 KIacce
OCYILIECTBJISIETCSI 4Y€pe3 HCIOJNIb30BAHUE KaK OOLIMX €CTECTBEHHO--HAayYHbIX
NOHATHN, TaK W TOHATHU, SIBISIOIIMXCS CUCTEMHBIMM JUISI OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT' O IUKJIA.
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OO01Me ecTeCTBEeHHO--Hay4YHbIe MOHATHS: HAyYHBIN (akT, runoresa, Teopus,
3aKOH, aHaliu3, CHHTE3, KiIaccu(puKauus, MNEepUOAUYHOCTb, HAOIIO/IEHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHNE, U3MEPEHHE, MOJIEIIb, SBJICHUE.

duznka: MaTepus, aTOM, JJIEKTPOH, IIPOTOH, HEUTPOH, HOH, HYKJINAI, U30TOIIbI,
paOaKTUBHOCTb, MOJIEKYNA, AJEKTPUUECKUI 3apsiji, BEIIECTBO, TEJNO, O0BEM,
arperaTHO€ COCTOSIHME BeUIeCTBa, TIa3, (U3MuUecKue BEIMYMHBI, €IUHHIIBI
U3MEpPEHUsI, KOCMOC, IUIAaHETHI, 3BE3/1b1, COJIHLIE.

buonorust: orocunTes, 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 H3MEHEHUU 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 CBS3H. THIBI KPUCTAUIMYECKUX
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 CBA3b 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). JDK30- U 3HAOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHHUSL.

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

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

OKHUCJIMUTEIIbHO--BOCCTAHOBUTEIILHBIX ~ PEAKIMA C  HWCHOJB30BAaHUEM  METOja
3JICKTPOHHOTO OajaHca.
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Teopus 3MEKTPOTUTUYECKON AUCCOLMALUN. DIEKTPOIUTHI U HEAIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHn3M AHCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BUAAMU
xuMuueckon csizu. CreneHn aucconuanuu. CUiabHbIE U c1a0ble 3JIEKTPOJIHUTHI.

Peakunuu moHHoro oOMeHa. Y ciaoBUs IPOTEKaHUs peakuil HOHHOTO 0OMEHa,
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 IKCnepumenn.

O3HAKOMJICHHE C MOJEISIMM KPHUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX
BEIIECTB — METAJUIOB M HEMETAUIoB (rpaduTa M aiMasza), CJIOXKHBIX BEIECTB
(x10puaa HaTpHs ), UCCIENOBaHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEaKUy OT
BO3ICUCTBUS  PA3NUYHBIX  (DAKTOPOB, HCCIEAOBAHUE BJIEKTPOIPOBOJHOCTHU
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), OIBITOB, WUIIOCTPUPYIOIINUX HPUMEPHI
OKHUCJIMTEIIbHO-BOCCTAHOBUTEIIbHBIX pEaKUHUidl (FOpeHue, peakiuu pas3yIoKEeHHUs,
COCIMHEHMSI), pacllO3HABAHWE  HEOPraHWYECKUX  BEIIECTB C  IOMOILBIO
Ka4eCTBEHHBIX PEAKLIUI HA MOHBI, PEIIEHUE YKCIIEPUMEHTAIIBHBIX 3aa4.

HeMmeTa/uibl 1 MX COeITUHEHHUSA

OO6mas  xapakTepuctuka rajgoreHoB. (OCOOEHHOCTHM CTPOEHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u (pu3Mueckue CBOMCTBA MPOCTHIX
BEIIECTB — IAJIOT€HOB. XMMUYECKUE CBOMCTBA HA PUMEPE XJIopa (B3auMOECHCTBHE
C MeTajulaM{, HeMeTajUlaMH, miesnodyamu). XiopoBogopoa. ColisiHasi 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, XapakKTepHble 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, GU3nyecKkue 1 XMMUYECKUE CBOMCTBA (00IIHME KaK MpeICTaBUTEISI
KJjlacca KUCJIOT U crneurduueckre). XUMUYECKUE PEaKIUH, JeKallue B OCHOBE
IPOMBIIIEHHOTO CIoco0a TOJIydeHHs] CepHOM KHUCHOThl. llpumeHeHue cepHOM
KucaoTel. ConM cepHOM KHCIOThI, KaueCTBEHHAs pEakIus Ha Cynb(ar-HoH.
Haxoxnenune ceppl m €€ COENMHEHUM B NpUPOAE. XUMHUYECKOE 3arpsa3HCHHE
OKpYXKarouied cpelbl COEAMHEHUSIMU cepbl (KUCIOTHBIE OXKAM, 3arpsi3HEHHE
BO3/yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEAOTBPAICHUS.
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OOmas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOECHMUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUs. A30T, pacpoCTpaHEHHE B MPUPOJE,
(¢usnueckre U xuMu4ueckre cporictBa. KpyroBopot azora B mpupojae. AMMHAK, €ro
¢u3nyeckue U XMMHUYECKHUE CBOIMCTBA, MONTyYeHHe U npuMeHeHue. Coiu aMMOHMS,
uXx Qu3nUecKre u XMMUYECKHEe 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 OKPYKAIoIIel Cpeibl COETMHEHUSIMU a30Ta (KUCIOTHbIE
JOKM, 3arpsA3HEHUE BO3AyXa, MOYBBI U BOAOEMOB). dDochop, amioTponHbie
monudukanuu pocdopa, pusnueckue n xumuueckue cpoictBa. Okcun docdopa
(V) u dochopras kucnora, pu3ndecKre ¥ XUMUYECKHE CBOICTBA, IMOydEHHE.
Hcnonbs3zoBanue GocharoB B Ka4eCTBE MUHEPAJIbHBIX YI0OpEHUIA.

OObmast xapaktepuctuka 3meMeHToB |VA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTEMIEHU OKUCIEHUS. Y TIIEpO/I, AJUIOTPOIIHbIE MOAU(PUKALIUY,
pacrpocTpaHeHHe B Mpupoje, Gpusnueckue U XUMHYECKUE CBOWCTBA. AJCOpOIHS.
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 KIUMaTa, MapHUKOBBIA d(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 COSAMHEHMSIX
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.
[TonsiTe 0 OMONOTMYECKN Ba)KHBIX BEIIECTBAX: KHUpaX, OeiKax, yrieBojgax — U Ux
poiaM B OKM3HM 4eloBeKa. MarepuaabHOE €IMHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCTMHECHUN.

Kpemuuii, ero @usnueckue M XUMHYECKHE CBOICTBa, IOJy4YEeHUE W
npuMmenenne. CoequHeHNs KpeMHuUs B pupoze. O01mue npeacTaBieHus 00 OKCH e
kpemHus (IV) u kpemHueBoi kucinore. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B
IPOMBILUIEHHOCTH. BaxkHeilne cTpouTenbHblE MaTepHalibl: KEpaMUKa, CTEKIIO,
IEMEHT, OeToH, kene300eToH. I[IpobaemMbl  0Ge30MacHOr0  HMCHOJb30BAHUS
CTPOUTEBHBIX MaTepHaJIOB B TIOBCETHEBHOM KU3HMU.

Xumuueckuil IKCnepumenm:

M3y4yeHHUE 00pa3I0B HEOPraHUYECKUX BEIIECTB, CBONCTB COJSHOW KHCIJIOTHI,
IPOBEICHNE KaYeCTBEHHBIX PEaKIUi Ha XJIOPHUI-UOHBI U HAOIIOJACHHE MPU3HAKOB
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UX TPOTEKaHUs, OMbBITHL, OTpaKawouue (U3NUECKUEe U XMMHYECKHE CBOMCTBA
rajJJoreHOB M MX COEIMHEHUN (BO3MOXKHO MCIIOJNBb30BAHUE BHUAEOMATEPUAIIOB),
03HAKOMJICHHE ¢ 00pa3iiaMu XJIOpU10B (TAJIOT€HUI0B), 03HAKOMJIEHUE C 00pa3aMu
ceppl M €€ COENMHEHUSMU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
HaOJII0IeHNne mpolecca OOYyIrJIMBaHUs caxapa Moj ASHCTBUEM KOHIIEHTPUPOBAHHON
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
COEIMHEHHUH (BO3MOXKHO HCIOJb30BaHUE BUICOMATEPHUATIOB), 00pa3aMi a30THBIX
u ochopHbIX ynoOpeHHi, moydeHue, coOOMpaHue, paclo3HaBaHUE W U3yYEHUE
CBOMCTB aMMMaKa, IMPOBEICHHE KAaYECTBEHHBIX pEaKIHMil HAa HOH aMMOHHUA M
dochar-moH W U3ydyeHHUE MPU3HAKOB UX TNPOTEKAHUS, B3aMMOCICTBHE
KOHIICHTPUPOBAHHOW Aa30THOM KHUCIOTHI C MeAb (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 U3YYEHHUE CBOMCTB YIVIEKHCIOIO ra3a, MpOBEJCHHE
Ka4eCTBEHHBIX PEaKlMil Ha KapOOHAT U CUJIMKAT-UOHBI U U3y4yEHHUE NMPU3HAKOB MX
MPOTEKAHMS, O3HAKOMJIEHHME C MPOAYKIHMEH CHJIMKATHOM MPOMBIIUIEHHOCTH,
pELICHNE 3KCHEPUMEHTAIBHBIX 337ad M0 TeMe «BakHellume HeMeTalbl U HuX
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
METaUNIMYEeCKass  KPUCTALIMYECKAs  pelETKAa.  OJIEKTPOXMMUYECKHH Pl
HanpsoKeHUN MeTaiioB. OU3ndeckue U XUMUYECKHE CBOMCTBa MeTauioB. OOiue
CcrocoObl ToJIydeHHs] MeTauioB. IloHATHE O KOpPpPO3UMM METAJIOB, OCHOBHBIE
c0coOBI 3aLIUTHI UX OT Koppo3uu. CIuiaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, 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
TUAPOKCUIBl HAaTpusi W Kamusd. [IpuMEHEHue IIEeJOYHBIX METAUIOB M HX
COETMHEHNH.

IIlenoyHo3eMeNnbHbIE METALUIBI MAarHUM W KaJbLUHUM: IIOJIOKEHUE B
[lepnonnueckon cucreme xumuueckux aseMenToB /1. 1. Menneneesa, ctpoeHne ux
aTOMOB, HaXOXJAeHHe B mpupozae. Puznueckrue U XUMHUYECKUE CBOMCTBA MarHus u
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Kby, BakHeme coefuHeHns KaTbIus (OKCHI, THAPOKCH I, COJIN). JKECTKOCTH
BOJIBI U CITIOCOOBI €€ yCTpaHEHHS.

AJIFOMUHUI: TTOJ1I0)KeHUE B [leproanyueckoi cucTeMe XUMAYECKHUX AJIEMEHTOB
. 1. MenneneeBa, CTpoeHHUE aToMa, HaxoxjeHue B npupoae. duzmueckune u
XUMUYECKHE CBOMCTBA aIIOMUHMS. AM(OTEpHbIE CBOMCTBA OKCHUJIA U THIPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoguueckoit cucteMe XUMHYECKUX IJIEMEHTOB /.
N. MenpgeneeBa, cTpoeHHME aroma, HAxXOXIACHUE B Tmpupoje. DPuznyeckue u
XUMHYECKHEe CBOMCTBA kee3a. OKCHUIbl, THAPOKCUILI U coiu xkeesa (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
WCIOJIb30BAaHUE BHUACOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUA OKCHJA
KaJIbIIUS W HATpus C BOJOM (BO3MOXKHO MCIIOJIb30BAHUE BHIEOMATEPHAIIOR),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJbI, POILIECCA TOPEHHUS KENE3a B KHUCIOPOJE
(BO3MOXXKHO  HUCIIOJB30BaHUE  BHUACOMATEPUATIOB), IPU3HAKOB  MPOTEKAHUS
Ka4CCTBEHHBIX PEaKIIMii Ha HOHBI: MArHHs, KaJbIHs, allOMUAHUS, IUHKA, skese3a (11)
u xenesa (), menu (), HaOmoneHne M omnucaHue MPOIECCOB OKpaIllMBaHUs
IJJaMEHU HWOHAMU HaTpHs, Kalusd W Kalblus (BO3MOXKHO HCITOJIh30BaHUE
BUJIEOMATEPHUAJIOB), UCCIIEIOBaHKE aM(POTEPHBIX CBOMCTB T'UIPOKCH 1A ATFOMUHUS U
TUJIPOKCHIA IIMHKA, PELICHUE SKCIEPUMEHTANBHBIX 3a7au 1o Teme «BaxHeime
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 0KOTraxX U OTPABJICHUSX.

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 dYepe3 HCIOIb30BaHME KaK OOIMX eCTeCTBEHHO-HAYYHBIX
MOHSITUM, TaK W TOHSTHH, SIBJSIOMIMXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT' 0 IIUKJIA.
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OOuiue ecTeCTBEHHO-HAYYHbIEC MOHATHUS: HAaydHbI (akT, rUmores3a, 3aKOH,
TEOpHsl, aHaliMu3, CUHTE3, Kiaccu(uKalus, TM[EepHUOJAUYHOCTh, HaOJIOEHUE,
HKCIIEPUMEHT, MOJCTUPOBAHHUE, W3MEPEHUE, MOJENb, SBICHUE, MaPHUKOBBIMI
a(dexT, TeXHOIOT U, MaTepHaIbl.

®dwusuka: MmaTepusi, aTOM, SJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKIIH/I, H30TOIIHI,
paliOaKTUBHOCTb, MOJIEKYIIa, ANEKTPUUYECKUIN 3apsij, MPOBOJTHUKH,
HOJYIPOBOJHUKHY, JUDJIEKTPUKH, (OTODJIEMEHT, BELIECTBO, TENO, OO0BEM,
arperaTHOE COCTOSIHUE BEIIECTBa, ra3, pacCTBOP, PAaCTBOPUMOCTD, KPUCTAITHYECKas
peméTka, CiuiaBbl, (PU3UYECKHE BEIWYUHBI, €AMHUIIBI W3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, TIJIaHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunTe3, apixanue, Oumocdepa, SKOCHUCTEMa, MUHEpPATbHbBIE
ya00OpeHHsI, MUKPO3JIEMEHTBI, MAaKPOIJIEMEHTHI, MUTATE/IbHbIE BEIIECTRA.

['eorpadusi: atmocdepa, ruapochepa, MUHEpaIbl, TOPHbIE TTOPOABI, MOJIE3HbIE
MCKOMaeMble, TOIUIMBO, BOJHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUA ITPOI'PAMMBLI 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 JEATETLHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUHUCKUMU
COIIMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, TPUHSITBIMU B
oOIIeCTBE TpaBWJIaMW W HOpPMAMHU TMOBEJACHUS U CIIOCOOCTBYIOT TIpolieccaM
CaMOIIO3HAHMS, CAMOPA3BUTHS U COIUATTU3AIIMN 00 yUJarOIINXCS.

JImdHOCTHBIE  pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOyYaromuxcs
PYKOBOACTBOBATBCS CUCTEMOM TO3UTHUBHBIX LIEHHOCTHBIX OpHEHTAlUWd H
pacuIMpeHuUe ONbITa AESITENBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpHOTHYECKOr0 BOCITUTAHUS

LIEHHOCTHOI'O OTHOILLIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
M HAy4YHOMY HACJEIUI0, TOHUMAaHMS 3HAUYCHUSI XUMHUUYECKON HAyKH B KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW HH(MOpMAIHEH 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 KOJUICKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECCTBEHHO
MOJIE3HOW,  y4eOHO-MCCIIeIOBATEILCKON, TBOPUYECKOM W JPYIHMX  BUJAX
JeSATeIbHOCTH, TOTOBHOCTHM K Pa3HOOOpPa3HOM COBMECTHOM JEATETbHOCTH MpH
BBITIOJTHEHUW YYE€OHBIX, TIO3HABATENIbHBIX 33714, BBIMOJTHCHUU XUMHUYECKUX
AKCIIEPUMEHTOB, CO3JJaHUM YUYE€OHBIX MPOEKTOB, CTPEMIICHUS K B3aMMOIIOHUMAHUIO
Y B3aMOIMOMOIIH B MPOIECCE ATON y4eOHOM IeSITEIbHOCTH, TOTOBHOCTH OLICHUBATH
CBOE TMOBEACHUE M TOCTYNKH CBOMX TOBApPHUILEW C MO3UMUMHA HPABCTBEHHBIX M
IIPaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB,;

3) HEHHOCTH HAYYHOr' 0 TIO3HAHMS

MHPOBO33PEHUYECKHUE MPEACTABICHHUS O BEIIECTBE U XMMHUYECKOW pEaKIuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO pPa3BUTHS HAYKW WU COCTABIIOLINEC
OCHOBY JIJIi IOHMMaHUSI CYITHOCTH HAYYHOW KapTUHBI MUPA, MPEICTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTUS MPUPOIbI, B3aUMOCBS3IX 4YEJIOBEKA C
MPUPOIHON CPEAOH, O POJIU XMMHUU B MO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOJIUMBIC i1 OOBSICHEHUS HAOJI0/IaeMbIX IMPOIIECCOB U SBJICHUH,
MO3HABATEIHbHOW, WH(OPMAIIMOHHON W YHTATENHCKOW KYJIbTYPBhI, B TOM YHCJE
HABBIKOB CAMOCTOSITEIbHOM paboThl ¢ y4eOHBIMH TEKCTaMHU, CIPABOYHOM
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JUTEPaTypol, JOCTYIMHBIMHU TEXHUYECKUMHU CpeICTBaMU HMH(POPMAIIMOHHBIX
TEXHOJIOTH;

UHTEpEC K OOYYEHHIO M TO3HAHMIO, JIFOOO3HATEIBbHOCTh, TOTOBHOCTH U
CHOCOOHOCTh K  caM0OOpa30oBaHHUIO, IMPOEKTHOM U HCCIEAOBATEIbCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBJICHHOCTH W YPOBHS OOy4YEHUS B
JIaJIbHEUIIIEM

4) opMupoOBaHNS KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKM3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0pPOBbIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHHE IOCIECACTBHN H
HENPHUATUE BPEAHBIX MPUBBIYCK (YIIOTPEOJICHUS alKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAMMOCTH COOJIIOJIEHUSI TMpaBuil OE30MaCHOCTH Mpu  OOpalleHuu ¢
XUMUYECKUMH BEIIECTBAMH B OBITY U PEATbHOM JKU3HU;

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
MPUMEHEHUs  TPEAMETHBIX 3HAHUH TIO0  XWMHH, OCO3HAHHBIA  BBIOOP
WHIWBUTYAJTLHON TPASKTOPHH MPOIODKEHUST 00pa30BaHMs ¢ yIETOM JTUIHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XUMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
YCTICIITHON MPOQeCCHOHATBHON NESITEILHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHUMH,
TOTOBHOCTH QIalITUPOBATHCS B MPO(PECCHOHAILHOM Cpe/Ie;

6) PKOJI0rH4eCcKOro BOCIIUTAHUS:

HKOJIOTMYECKH IIeJIeCO00pa3HOe OTHOIIIEHUE K TPUPO/I€ KaK UCTOYHUKY KU3HH
Ha 3emJjie, OCHOBE €€ CYUIECTBOBAHMsS, IOHUMAaHHE I[IEHHOCTH 3J0pPOBOTO H
Oe3omacHOro o00pas3a JKU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3NYECKOMY U TICHXMYECKOMY 370pOBBIO, OCO3HAHHE ILIEHHOCTH COOIOEHUS
paBUJI 0€30MACHOT O MOBEICHMSI IPU paboTe ¢ BEIIECTBAMU, a TAK)KE B CUTYaIUsX,
YrPOXKAIOIIKUX 37JOPOBBIO U JKU3HH JIIOJIEH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, MOJydaeMble TIPU W3YYCHUH XUMHH, IS
pElIeHUs 3a/1a4, CBSI3aHHBIX C OKPY)KAIOUIeH MPUPOAHON Cpenoi, sl MOBBIIIICHUS
YPOBHSI  SKOJOTMYECKOM  KyJAbTYpBl, OCO3HAHHs TJIOOATBHOTO  Xapakrepa
AKOJIOTMYECKUX MpOoOJeM M MyTe UX pEHIeHHs MOCPEACTBOM METOJ0B XUMHH,
AKOJIOTMYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHLCS MM B TMO3HABATEIILHOM,
KOMMYHUKATHUBHOM U COLIMATILHOM MPAKTHUKE.

METAINPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMeTHBIX pPE3yJbTaTOB BBIACISAIOT 3HAYMMBIC IS
dbopMUpOBaHUS MUPOBO33PEHUS OOIICHAYIHBIC TTOHATHSA (3aKOH, TEOPHS, PUHIIHUII,
TUMOTe3a, (aKT, CHUCTeMa, TpoIecc, OIKCIEPUMEHT | Jpyroe.), KOTOpbIE
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax W IO3BOJIIOT Ha
OCHOBE 3HAHWH W3 ATUX MPeaMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOU
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HAYYHOM KapTHHE MHUpA, U YHUBEpCalbHbIe yueOHbIE NEHCTBUS (I103HABATEIbHBIE,
KOMMYHUKATUBHbBIC, PETyJISATUBHBIC), KOTOpbIe 00eCreynBalOT (OPMUPOBAHKE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO W OCYIIECCTBICHUIO yueOHOMU
NEATENbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIe 1elicTBUS

ba3oBble Joruueckue JeHCTBUA:

YMEHUS UCIHOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS MPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICI XUMHYECKUX MOHSTHH (BBIACIATH UX XapaKTEpPHBIC
NPU3HAKW, YCTAHABIMBATH B3aUMOCBS3b C JAPYTMMH TMOHSTHSIMU), UCIIOJb30BAThH
MOHSTHUS JJIs1 OOBSICHEHUS OTJEIbHBIX (DAKTOB U SBJICHUM, BEIOMPATh OCHOBAHUS U
KpUTEpHUH ISl KIACCU(PUKANNY XUMUYECKUX BEIIECTB M XUMHYECKUX PEAKIUH,
yCTaHABJIMBATh MPUYMHHO-CJICACTBCHHBIC CBSI3M MEXAY OOBEKTaAMU HW3YYCHHUS,
CTPOUTH JIOTUYECKUE PACCYXIECHUs (MHIAYKTUBHBIC, NE€TyKTUBHbIE, [0 aHAJIOTHH),
JienaTh BBIBO/BI U 3aKJIFOUCHUS,

YMEHHE TMPUMEHATh B TIpollecce TO3HAHUS TOHATUSA (TPEeIMETHBIE U
METaNnpeIMETHBIEC), CHMBOJMYECKHUE (3HAKOBBIE) MOJIETH, UCIIOJIb3YEMbIE B XUMUU,
peoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XMMUU MOJIEIbHBIE MPEICTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJI JJIEMEHTa), XUMHUYecKas (opmyna U ypaBHEHHE
XUMUYECKON PEeaKIUM — MPHU PEIICHUH y4eOHO-M03HABATENbHBIX 3a/1a4, C Y4ETOM
ATUX MOJEIBHBIX IPEJACTABICHUN BBIABIATH MU XapaKTE€PU30BATh CYHIECTBEHHBIE
MPU3HAKK U3YYaEeMbIX O0OBEKTOB — XUMHYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUi,
BBISIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICJICTBEHHBIE CBS3U U
MPOTUBOPEUHUSI B U3yUaEMbIX ITPOLIECCax U SIBIICHUSIX.

Bba3zoBrble ucciienoBaTejIbCKHeE 1eHCTBUA .

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

MpUOOpETEHHE OMbITa M0 IUIAHUPOBAHUIO, OPraHU3AlMU U IPOBEICHUIO
YYEHUYECKUX DKCIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJOM IIpolecca,
CaMOCTOSITETTLHO TIPOTHO3UPOBATH €r0 Pe3ysbTar, PopMYIUpPOBaTH O0OOIIECHUS U
BBIBOJIBI 11O pe3yJIbTaTaM NPOBEAEHHOTO OIbITA, UCCIENOBAHUSA, COCTABIATh OTUET
0 MpOJIEJTaHHOM padore.

Pabora ¢ undopmanmei:

YMEHHE BBIOUpaTh, AHAIU3UPOBATH M HMHTEPIPETUPOBATH HHQPOPMAIUIO
Pa3IUYHBIX BUJOB U (OPM MPEICTABICHUS, TTOTYy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4yHO-TIOMYJIIpHAsl  JINTEpAaTypa XHUMHUYECKOTO COJIEpKaHUs, CIPABOUYHBIC
nocoOusi, pecypchl MHTepHETa), KPUTUUECKH OIIEHUBATh IPOTUBOPECUUBYIO U
HEJIOCTOBEPHYIO MH(OPMAIIHIO;
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YMEHHE MPUMEHSTh pa3jIMuHbIe METOJbI M 3alpoChl MPU MOUCKE U O0TOOpE
UHGOpMAIIMM U COOTBETCTBYIOIMX JaHHBIX, HEOOXOIMMBIX JJIsi BBIIIOJHEHMS
y4eOHBIX U TIO3HABATEIBHBIX 3a/1ad OMPEACIEHHOTO TUIIA, IPUOOPETEHHE OTBITA B
001acTi  UCHOJb30BaHUS HHPOPMALIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIA/ICHHUE KYJIbTYPOH aKTHUBHOTO MCIIOIb30BAHUS PA3TMUHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOSITETILHO BBHIOMPATh ONTUMAIBHYIO (DOpMY TIpesicTaBieHus: HHGOpMaIlud U
WUIIOCTPUPOBATh pelllaeMble 3aJaud HECJIOXHBIMU CXEMaMH, JdarpaMMaMu,
apyrumu popMamu rpaduku U UX KOMOMHALUSMU;

YMEHHE UCMHONb30BaTh M aHAJU3UpOBaTh B TMpolecce yuyeOHOW U
MCCIIEIOBATEIbCKON NIEATENHHOCTH MH(DOPMALUIO O BIUSHUM MPOMBIIIJICHHOCTH,
CEeNIbCKOTO XO3iWCTBA W TPAHCIOPTa Ha COCTOSIHHE OKpYXKalouled HpUpoIHON
Cpeabl.

KoMMmyHHKaTHBHBIE YHUBEpPCAIbHbIE yYeOHbIe 1eiiCTBUS:

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

YMEHUSA  TPEACTABIATh  IONYYCHHBIE  pe3ylbTaThl  MO3HABATEIHHOU
NESTEIbHOCTU B YCTHBIX M NHUCBMEHHBIX TEKCTaxX; JejaTh MPEe3CHTALUIO
pe3yJIbTAaTOB BBIOJHEHUS XUMHUYECKOTO SKCIIEpUMEHTa (J1abOpaTOpPHOTO OIbITA,
71a00paToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEUIECTB, YU€OHOTO MPOEKTA);

YMEHHS Y4eOHOTO COTPYAHHMYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCIEAOBATENbCKOW  JEATENIbHOCTH  MPH  pEIlEeHUU
BO3HHUKAIOUIMX MPOOJEeM Ha OCHOBE Y4€ra OOIIMX HHTEPECOB M COTJIaCOBaHUS
no3unuii (00CYXKIeHUsI, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYPMBD», KOOPAHMHAIIHS
COBMECTHBIX JIEWCTBUH, ONpEIEICHHEe KPUTEPHUEB IO OLEHKE KadyecTBa
BBITIOJIHEHHOM pabOThI U APYTHE).

PeryasiTuBHbIe YHUBepcajibHble yueOHbIe el CTBUS:

YMEHHE CaMOCTOSITEIbHO OMNpeNessTh LENd ACSTeIbHOCTH, IIaHUPOBATH,
OCYIIECTBIISATb, KOHTPOJUPOBATh U MPH HEOOXOAMMOCTU KOPPEKTUPOBATH CBOIO
JesITeNbHOCTD, BRIOMpaTh Haubosee 3(hHeKTUBHBIE CIIOCOOBI pelIeHUs] YIeOHBIX U
MO3HABaTEJIbHBIX 3aJlay, CaMOCTOSTEIBHO COCTaBIIATh WM KOPPEKTHUPOBATH
MPEVIOKEHHBIA AITOPUTM JACHUCTBUM TPHU BBINOJHEHUHM 33aJaHUM C Y4ETOM
MOJTyYEHUS] HOBBIX 3HAHUN 00 M3ydaeMbIX 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 pe3ylIbTaTOB IO OCBOCHHUIO 00s3aTEIHLHOTO
COJIEpP)KaHMsI, YCTAHOBJIEHHOrO JaHHOW (enepaibHOM padoueil mporpammoit,
BBIJICJISIIOT: OCBOEHHBIE OOYUYalOIIMMUCS HAy4yHbIE 3HAHMS, YMEHHUS U CIOCOOBI
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nercTBUM, crnenuduueckue 1 OPEeAMETHOM o0ylacTh  «XHUMHS», BHJbBI
NEATENIBHOCTA 1O  IIOJYYEHUIO HOBOIO  3HAHWs, €ro HWHTEpPIpPETalyH,
peoOpa3oBaHUI0 U IPUMEHEHUIO B PA3IMYHBIX YUCOHBIX U HOBBIX CUTYAIIUSX.

K xoniy oOyuenus B 8 kiacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMHUPOBAHHOCTH Y 00 yJaIOIIUXCS YMEHHUI:

e PpacKpbIBaThb CMBICI OCHOBHBIX XHMHWYECKHX MOHSTHI: aToM, MOJIEKYIa,
XUMHYECKUN JJIEMEHT, IPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO, CMECH
(oHOpOIHAS U HEOJIHOPOJIHASI), BAJICHTHOCTh, OTHOCUTEINIbHASI aTOMHAsI U
MOJIEKYJIIpHAs Macca, KOJMYECTBO BELIECTBA, MOJb, MOJISIPHAs Macca,
MaccoBasl J10JIsI XUMHUUYECKOTO 3JIEMEHTA B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTA, OCHOBAHHUE, COJIb, 3JEKTPOOTPUIATEIBLHOCTh, CTEIEHb
OKHUCJICHHs, XUMHUYECKasl pPeaKius, KIacCU(pUKAIUS PEaAKIUi: peaKIuu
COCIMHEHUS, PpEaKIUU pPa3JOKEHUS, PEaKUWU 3aMEIICHUS, pEaKIuu
oOMeHa, 9K30- M SHIOTEPMHUUECKHUE PEaKINH, TETUIOBON 3P HEKT peakiuu,
AJIpO aTOMa, SJIEKTPOHHBIN CJION aToMa, aTOMHasi OpOUTalIb, paJNyC aToMa,
XUMHYECKAs CBS3b, MOJSIPHAS U HEMOJSPHAS. KOBAJEHTHAs! CBA3b, MOHHAS
CBSI3b, MOH, KaTHOH, aHHWOH, pacTBOpP, MAaccoBas JOJisI BEIIECTBA
(IporieHTHas! KOHIIEHTPAIIKsI) B pACTBOPE;

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

e HCMOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY [IJIi COCTaBJeHUs (popmyin
BEILIECTB U YPABHEHUU XUMHUUYECKUX PEAKIIHM;

e ONpENENATh BAJICHTHOCTH aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAWHEHUSX,
CTENEHb  OKUCIEHUsSI  DJEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MMPUHAJICKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COCIUHEHHUM I10
dbopMynaMm, BHUJ XUMUYECKOM CBsI3M (KOBaJ€HTHasT M HOHHAasg) B
HEOPraHWYECKUX COCIMHEHHUSX;

e packpeiBath cMmbicn Ilepmomnueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE MEPUOAUYECKON 3aBUCUMOCTH CBOICTB
XUMHYECKUX 3JIEMEHTOB OT MX IOJOXKEeHUsA B llepmogmueckoil cucreme,
3aKOHOB COXPAaHEHHUS MAacChl BEUIECTB, IOCTOSHCTBA 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 TEPUOAbl, COOTHOCUTH OOO3HAYEHHS, KOTOpble HMEIOTCS B
tabmuue «llepuogmyeckass cucrema XuMHYeCKUX »djeMeHToB [[. U.
MengeneeBa» ¢ YHUCIOBBIMH XapAaKTEPUCTUKAMHU CTPOCHHS aTOMOB
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XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsi si/ipa, 00IIee YUCIO SIEKTPOHOB U
pacrpesiesIeHUe UX MO JIEKTPOHHBIM CIIOSIM);

e KJIAacCU(PUIMPOBATH XMMHUYECKHE HJIEMEHThI, HEOPraHUYECKHE BELIECTBA,
XUMHMUYECKHE PeakuMH (IO YHCIy M COCTaBY YYACTBYIOUIUX B pEaKIUU
BELIECTB, MO0 TEMIO0BOMY 3D (PeKTy);

e XapakTepu3oBaTh (ONHUCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEILECTB
pa3IMYHbBIX KJIACCOB, MOATBEPKasl OMMCAHUE ITPUMEPAMH MOJIEKYJIIPHBIX
YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

e IIPOTHO3MPOBATH CBOKCTBA BEILECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTHM NPOTEKAHMUS] XUMHYECKUX TMpPEBpaAlICHUH B
pa3MYHbIX YCIOBUSIX;

e BBIYUCIISTH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB,
MacCOBYIO JIOJII0 XMUMHUYECKOTO »3JeMeHTa Mo (opMmyrne coeluHeHus,
MacCOBYIO JIOJIFO BEIIECTBA B pACTBOPE, IPOBOAUTH PACUETHI 10 YPABHEHUIO
XUMHYECKOUN peaKIu;

e TPUMEHATH OCHOBHBIE ONEPALMU MBICIUTEIbHON NEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IleHHe, CUCTEMAaTHU3alMI0, KilacCHudUKAIHIO,
BBISIBJICHUE IMPUYUMHHO--CJIEJICTBEHHBIX CBSI3€W — ISl M3Y4YECHHUS! CBOMCTB
BEUIECTB U XMMHUYECKMX PpEaKIMil, €CTECTBEHHO-HAyYHbIE METO/bI
NO3HaHUSI — HAOJIOJEHUE, U3MEpPEHHE, MOJAETUPOBAHUE, IKCIEPHUMEHT
(peanbHbBIN U MBICJICHHBIN);

e CJIEOBATh IIPaBUJIAM MOJIb30BAHUS XUMUYECKOM MOC Y101 U 1a00paTOPHBIM
0o0Opy/IOBaHHEM, a TaKXKe TNpaBWIaM OOpAICHUS C BEIIECTBAMHU B
COOTBETCTBUU C MHCTPYKUMUSIMH IO BBIMOJIHEHUIO J1AOOPATOPHBIX
XUMHYECKUX OTIBITOB MO MOJTYYEHHUIO U COOMpPaHUIO ra3000pa3HbIX BEUIECTB
(BomopoAa M KUCIOpOAa), TPUTOTOBIIEHUIO PACTBOPOB C OIpEEIEHHOM
MAacCOBOW JOJIEW PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U IIPOBOJIMTH
XUMHUYECKUE SKCHEPUMEHTHI MO PACIIO3HABAHHMIO PACTBOPOB LIEIOYEH WU
KHUCJIOT C TIOMOIIBIO MHAUKATOPOB (JJaKMYC, (peHONM(TaTenH, METHUIOPAHK
U Jpyrue).

K xoHIy oOyuenus B 9 kiacce npeaMeTHbIE pe3yJbTaThl HA 0230BOM YPOBHE

JOJDKHBI OTpaXxaTh C()OPMUPOBAHHOCTh Y 00YUaAOIIUXCS YMEHUIA:

e packKpbiBaThb CMBICI OCHOBHBIX XUMHUYECKHX MOHITHH: XHUMHYECKUI
AJIEMEHT, aTOM, MOJIEKYJIA, WOH, KaTHOH, AaHWOH, IMPOCTOE BEUIECTBO,
CIIO)KHO€ BEILECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPHUIATEILHOCTh, CTENEHb
OKHCIICHUS, XMMHUYECKasl peaklus, XUMUUecKasl CBsA3b, TEIIOBON 3(PPexT
peakuuMyd, MOJb, MOJSIPHBIM  OOBEM,  pacTBOpP,  BJIEKTPOIUTHI,
HEAJIEKTPOJIUTHI, DJIEKTPOJIUTUYECKAs IUCCOLMALINS, PEAKIUU HOHHOTO
oOMEHa, Karalu3aTrop, XUMHUYECKOE paBHOBECHE, OOpaTHMbie U
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HeoOpaTUMbIE pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC DPEAKIUH,
OKHUCIIUTENb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJIEHUE, AJTTIOTPOIIHS,
aM(OTepHOCTS, XUMHUYECKast CBSI3b (koBajJIeHTHA, HOHHaA,
MeTa/lInyecKas ), KpUCTaJuInueckas peiérka, KOppo3usi METaIOB, CILJIaBhI,
CKOPOCTh XMMHUYECKOW peakIuu, MPEeeTbHO JOMYCTUMAas KOHIICHTpPALMs
ITJK BemecTBa;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHUX TMOHITUH H
MIPUMEHSITH 3TH TTOHSATHUSI IPU ONKMCAHUH BEIIECTB U UX MPEBPaIlCHHUII;

e HCIONH30BaTh XHWMHUYECKYI0O CHUMBOJIMKY JJIS COCTaBlieHUs (hopmyn
BEIIECTB ¥ YPABHEHUM XUMHUYECKUX PEAKIINM;

e OMpEAENITh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUUECKUX 3JIEMEHTOB B
COCMHEHUAX Pa3JM4YHOrO0 COCTaBa, IMPUHAIIEKHOCTh BEIIECTB K
OINpeAeIEHHOMY KJIAcCy COEQUHEHUN Mo ¢opMynaMm, BUJ XUMHUYECKOU
CBs3U (KOBAJICHTHAsl, MOHHAs, METAUIMUECKas) B HEOPraHHMYECKUX
COCIMHEHUSX, 3apsi/i MOHA MO0 XMMHUYECKON (opMylie, XapakTep Cpeibl B
BOJHBIX PACTBOPAaX HEOPraHMYECKUX COCIMHEHUM, TUM KPUCTAJUITMYECKOMN
PEIETKU KOHKPETHOI' O BEILIECTBA;

e packpeiBaTh cMmbica llepuogmueckoro 3akona JI. WM. MenneneeBa u
JIEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIUCHIBATh W XapaKTEPHU30BaATh
tabymmunyio ¢opmy [leprmonuyueckoit CUCTEMBbI XUMUYECKUX JJIEMEHTOB:
pa3nuyarth MOHATUS «JaBHas mnoArpymnmna (A-rpynma)» M «mododyHas
noarpynmna (b-rpynma)», maneie u OONbIIME TEPUONBI, COOTHOCHUTH
0003HaYEHUSI, KOTOPHIE UMEIOTCS B IEPUOINYECKOM TaOIHIIe, C YUCIIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XMMUUYECKHUX AJIEMEHTOB (COCTaB U
3apsii siApa, oOIee 4YHCIIO JJIEKTPOHOB M pachpeiesieHue HX 10
ANIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHUHU
CBOMCTB 3JIEMEHTOB M UX COEJUMHEHHI B Mpelesiax MallblX MEePUOOB U
[JIABHBIX MOATPYIII C YYETOM CTPOCHHS UX aTOMOB;

e KJIAacCU(PUIIMPOBATH XMMHUUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMUYECKUE peakuuu (MO0 YUCIYy U COCTABY YYaCTBYIOIIMX B PEaKIMU
BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, M0 M3MEHEHHUIO CTETICHEW OKHMCIIECHUS
XUMUYECKUX IJIEMEHTOB);

e XapakTepu3oBaTh (OMUCHIBATH) OOIIME W CHEHUPUUECKHE XUMHUYECKHUE
CBOMCTBA MPOCTBIX M CIOXHBIX BEHIECTB, IOATBEPKIasi OINHUCAHUE
MpuMepaMyi MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUH COOTBETCTBYIOUIUX
XUMUYECKUX PEaKIU;

e COCTaBJISATh YPAaBHEHHSI DJIEKTPOJUTUYECKOM JAMCCOLUMALMUA  KHUCIOT,
LIEJI0YEN U COJIEH, ITOJIHBIE U COKPALIEHHbIE YPABHEHUS PEAKIIUHA HOHHOIO
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oOMEHa, ypaBHEHHUS PEaKIUM, TOATBEPXKIAIOIINX CYIIECTBOBAHUE
TCHETUYECKOU CBS3M MEXKIY BEIIECTBAMH PA3IMUHBIX KJIACCOB;

e pacKphIBaTh CYIIHOCTh OKHCIIHUTEIILHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MTOCPEJICTBOM COCTaBJICHHUSI DJICKTPOHHOT0 OalaHca dTUX peaKIluii;

e TMPOTHO3WPOBATh CBOWCTBA BEIIECCTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOYKHOCTH TPOTCKAHWS XHMHYCCKUX TIPEBpAIICHUH B Pa3THMYHBIX
YCIIOBUSIX;

e BBIYUCIITH OTHOCUTEIIbHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEITIECTB,
MacCOBYIO JIOJIF0 XHUMHUYECKOTO »dJeMEHTa Mo QopMmyae COeAMHEHUS,
MacCOBYIO JIOJTIO BEIIECTBA B paCTBOPE, IPOBOAUTH PACUETHI IT0 YPABHEHHUIO
XUMHYECKOU PEAKLINY;

e COOJIIO/IATh MpaBUJIA MOJIH30BAHMS XUMHYECKOU MOCY0U U TaOOPaTOPHBIM
o0OpyJIOBaHMEM, a TaKXe TMpaBWiIa oOOpalleHUus C BeIIeCTBAMU B
COOTBETCTBUU C WHCTPYKIUSIMH TI0 BBITIOJHEHUIO JTAOOPATOPHBIX
XUMUYECKHUX OMBITOB I10 MOJTYYECHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIECTB
(aMMuMaka 1 yriaekuciaoro rasa);

e TPOBOJUTH PEAKITUH, IIOATBEPKIAIONINEC KaYeCTBEHHBIN COCTAB Pa3TUIHBIX
BCILIECTB: PACIO3HABATh ONBITHBIM IYTEM XJIOPHA-, OPOMHJI-, HOIUI-,
kapOoHat-, (ocdar-, cunmkar-, cyiabdar-, TUIPOKCHII-MOHBI, KATUOHBI
aMMOHHSI U HWOHBI HM3YyUYCHHBIX METAJIOB, MPHCYTCTBYIOIIHME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

e TPUMEHSATH OCHOBHBIE ONEPALIMH MBICIIUTECIIbHON IEATCIIbHOCTH — aHAIU3 U
CHUHTE3, CpaBHCHHUE, 0000IIICHNE, CHCTEMATH3aIIUIO, BBISIBIICHUE TPUYUHHO-
CIICICTBCHHBIX CBS3€H — JJI1 M3YUCHUSI CBOMCTB BEIICCTB U XUMHUYCCKUX
peaKIii, E€CTECTBEHHO-HAy4YHbIC METOJbl TO3HAHUS — HaOIIOeHNE,
U3MepeHue, MOACIIMPOBAHNE, YKCIIEPUMEHT (peabHbIA U MBICJIEHHBIN ).
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TEMATHUYECKOE INTAHUPOBAHHUE

8 KJIACC
KoanuyecTBo yacoB
Ne HaumeHoBaHnue pa3nesnoB u JIeKTPOHHBIE (LM pPOBHIE)
KonTpoabubie IIpakTnueckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTesibHbIE pecypehl
padoThI padoThI
Paspnea 1. llepBoHayajibHbIe XMMUYECKHE TOHATHS
Xumus — BakHasg 00JIacThb
11 €CTEeCTBO3HAHMS U 5 9 bu6moreka [JOK
' MIPAKTUYCCKOM eI TEIBHOCTH https://m.edsoo.ru/7f41837¢c
YyeJoBeKa
BemecTBa n xumuueckue bubmoteka [JOK
1.2 15 1
peaxkuu https://m.edsoo.ru/7f41837c
Wroro mo pazneny 20
Pa3nen 2. BaxkHeliiue npeacTaBuTe 1M HEOPraHU4eCKMX BelleCTB
Boznyx. Kucnopon. [Tonsitue bu6moreka [JOK
2.1 6
00 oKkcumax https://m.edsoo.ru/7f41837¢c
59 Bognopon.IlonaTtue o kucmorax 3 1 bubmmorexa [IOK
' 1 COISIX https://m.edso0.ru/7f41837¢
53 Bopa. PactBopsl. [TonsiTHe 00 5 1 1 bubmioreka [IOK
' OCHOBaHMSAX https://m.edsoo.ru/7f41837c
OCHOBHEIE KJIaCCHI bubmioreka [IOK
2.4 . 11 1 1
HEOpPraHUYEeCKUX COeIMHEHUN https://m.edsoo.ru/7f41837¢c
Wroro mo pazneny 30

Pasnea 3. Ilepuoauveckuii 3akon u [lepuoanyeckasi cucrema xumudeckux 1emMeHToB /. U. MenaeneeBa. CTpoeHune aToMOB.
Xumnuyeckas cBsi3b. OKHUCJIUTEIBHO-BOCCTAHOBUTEIbHbIE PEAKIIUU
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[Teproanyeckuii 3aK0H 1
[Tepuonnyeckas cucrema

I[TPOTPAMME

bu6mmoreka [JOK
1| e snouemon LB | T ——
aTroma
XuUMHUYECKast CBS3b. BuGmorexa [JOK
3.2 ORHCIHTEILHO- 8 https://m.edso0.ru/7f41837c
BOCCTaHOBUTEIILHBIE PEAKIHH
Hrorono pasaery 15 Et?fﬁgg;gg};mss?c
Pe3epBHOE Bpems 3 brbmiorexa LTOK
https://m.edso00.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68
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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 6 1 bubmotexa IIOK
' OCHOBHBIX Pa3JeJ0B Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTU XUMUYECKUX 7 bu6morexa [IOK
' peaxuuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS TUCCOLMALUS. 12 1 1 bubmmorexa [IOK
' XUMHUYECKHE peaklluu B pacTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 25
Pa3znen 2. HemeTanibl M UX COeAMHEHUSA
21 OO0m1ast XxapaKTepuCTUKAa XUMUY eCKIX 6 1 bubmmorexa [JOK
' anemenToB VIIA-rpynmel. ["anorens https://m.edso0.ru/7f41a636
OO01mas XxapakTepuCTUKa XMMHYECKUX
2.2 anemenToB VIA-rpymmel. Cepa u eé 8 bubmmorexa [IOK
' PYHIBL -¢p https://m.edsoo.ru/7f41a636
COCIMHEHHS
OO01mas XxapakTepuCcTUKa XHMHYECKHX
2.3 aneMeHToB VA-rpynmsl. A3oT, pocdhop u ux 9 1 bubmiorexa [JOK
' PYITHEE ’ P https://m.eds00.ru/7f41a636
COCIMHEHHUS
OO01mas XxapaKkTepuCcTUKa XHMHYECKHX
24 anemeHToB |VA-rpynmnel. Yriepon u 9 1 2 bubmiorexa LIOK
' . PYHTIRL. poa https://m.edsoo.ru/7f41a636
KPEMHHI U UX COSNUHEHUS
Wroro no pazneny 32
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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. Xumusi v okpyxkaounias cpeaa
4.1 BemecTBa 1 MaTepHalbl B )KU3HU YeJIOBEKA 5 bubmorexa LHOK
' B p https://m.edso00.ru/7f41a636
Hroro no pazneny 5
PesepBHOE BpeMs 3 Eubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 85
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HNOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne Jara nu(ppoBbIE
Tema ypoka Konrtpoasbnbie | IlpakTudeckue
n/n Bceero H3YYCHUA oOpa3oBarejibHbIE
padoThI padoThI
pecypchbl
1 [Ipenmer xumun. Posb Xxumuu B 1 bu6moreka IIOK
KU3HHM 4yenoBeka. Tena u BemecTra 04.09.2023 | https://m.edsoo.ru/ff0d210c
5 [TonsiTue 0 MeTO/aX TO3HAHUS B 1 bubmumoreka [IOK
XUMHH 06.09.2023 | https://m.edsoo.ru/ff0d227e
[TpakTuueckas padora Ne 1
3 «[IpaBuiia paboOTHI B 1a00OPaTOPHH U 1 bu6morexa [IOK
NpUEMBI OOpAILIEHUS C 11.09.2023 | https://m.edsoo.ru/ff0d23dc
1ab0paTOpHBIM 000PYIOBAHHEM
4 YucTele BEIIECTBa U CMECH. 1 bu6moreka [JOK
Crioco0s! pazzeneHus cMeceit 13.09.2023 | https://m.edsoo.ru/ff0d26ca
[TpakTueckas pabota Ne 2
5 «Pa3nenenue cmeceii (Ha mpumepe 1 bubmmorexa IIOK
A N PHMED 18.09.2023 | https://m.edsoo.ru/ff0d28c8
OUYHMCTKH MIOBAPEHHON COJIN)»
but6moreka [JOK
6 A 1
TOMBL I MOICIYIIH! 20.09.2023 | https://m.edsoo.ru/ff0d2a6c
7 XuMHYeCKHe SJICMCHTEL. 3HAKU 1 bu6moreka [IOK
(CHMBOJIBI) XUMHYECKHX DJIEMEHTOB 25.09.2023 | https://m.edsoo.ru/ff0d2be8
8 ITpocThie 1 CIIOXKHBIC BEIIECTBA 1 bubmiorexa [JOK
P o 27.09.2023 | https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUCHUE 1 Bu6mmorexa [IOK
YIPHOS YA 02.10.2023 | https://m.edsoo.ru/ff0d2d50
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3aKOH MMOCTOSHCTBA COCTaBa
10 BEIIECTB. XUMHUYecKas GpopMmya. bubmmorexa [{OK
BaneHTHOCTh aTOMOB XUMHYECKHX 04.10.2023 | https://m.edsoo.ru/ff0d2eae
AJIEMEHTOB
OTHOcHUTEeNbHAs aTOMHAs Macca.
11 OTtHOCHTENBHASI MOJICKYISIpHAsI bubmiorexa [JOK
2P 09.10.2023 | https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 70711 XHMHYIECKOT' O bu6moreka IIOK
AJIEMEHTa B COCTMHEHUH 11.10.2023 | https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecTBa. Monb. bubmumoreka [IOK
MousipHast Mmacca 16.10.2023 | https://m.edsoo.ru/ff0d5230
14 OHU3NYECKUE U XUMUYCSCKHEC SIBICHUS. bu6moreka [IOK
Xumuueckas peakuus 18.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 yCcJIOBHUS TPOTEKAHUS bu6motexa [IOK
XUMUYECKUX PEaKITUM 23.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPaHEHHUSI MacChl BEILIECTB. bubmmorexa [{OK
XuUMHUYECKHE YpaBHEHUS 25.10.2023 | https://m.edsoo.ru/ff0d3b88
BrIyuciieHrs KOJIM4ecTBa, MacChl
17 BEINIECTBA MO YpaBHEHUSIM bubmrorexa [JOK
o P N https://m.edsoo.ru/ff0d5708
XUMHYECKUX PEaKIIHH
Kn
18 e;(CCI/PIIg I(/I:j: H;H);EII\/I/[: qe::;());(eHHa Bubmmorexa [IOK
peardi A P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIOMOHOCOB — y4€HBIii-
19 sHIMKIoneauct. O6o0meHue u bubmiorexa [JOK
. ARCT: Hul https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3alMs 3HAHUH
20 Kontponenas padora Nel mo teme bu6mmotexa [IOK
«BemecTBa 1 XUMHUYECKHE PEAKIIUN» https://m.edso0.ru/ff0d4290
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21

Bo3nyx — cmech razos. Cocras
Bo3ayxa. Kucinopon — aneMeHT u
npocroe BemuecTBo. O30H

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

22

dusnueckre U XUMUYECKHE
CBOICTBa KUCIOPOJA (PEeaKIIu
okucieHus, ropenue). [lonstue o6
OKCHaax

but6mmoreka [JOK
https://m.edsoo.ru/ff0d4614

23

Crioco0Ob! oTyyeHHs! KUCI0poa B
7a00paTOpUH U MPOMBIIUICHHOCTH.
IIpumenenue kucaopona

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

24

TennoBoii 3(hHeKT XUMHIECKOM
pEaKIuy, MOHATHE O
TEPMOXHUMHUYECKOM YPaBHEHUH, IK30-
U SHIOTEPMHUCCKUX PEAKIIUIX

but6moreka [JOK
https://m.edsoo.ru/ff0d4790

25

TonnuBo (HepTh, yroib U METaH).
3arps3HeHHe BO3yXxa, Cloco0bI ero
MPEIOTBPALICHUS

bu6moreka [JOK
https://m.edsoo.ru/ff0d4c4a

26

[Tpaktuueckas pabota Ne 3 mo Teme
«IToyuenne u cobupanne
KUCIIOPOJIA, U3YYEHHE €O CBONCTBY

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

27

Bonopon — ayeMeHT u mpocroe
BelecTso. Haxoxnenue B npupone

bu6moreka IIOK
https://m.edsoo.ru/ff0d4dd0

28

dusznueckre U XUMHYECKUE
cBoiicTBa Bojiopoza. [Ipumenenue
BOJIOpOA

but6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

29

[ToHsiTHE O KUCITIOTAX U COJIAX

Bbub6morexa IIOK
https://m.edsoo.ru/ff0d50d2
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30 CriocoObl MOJTy4eHus BOJIOPOa B bubmmorexa [{OK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[Tpaktuueckast pabora Ne 4 o Teme

31 «HponyquHe u Eo6npaHHe BO0pO/IA, buomiorexa LIOK

. https://m.edsoo.ru/ff0d4f42
W3Y4YCHHE €r0 CBOHCTBY»

39 MonsipHblil 00bEM ra3oB. 3aKoH bubmoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienns o0néMa, KOJIUYECTBA

33 BEILlECTBA I'a3a [0 €ro U3BECTHOMY bubmorexa [JOK

. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UJIK 00 BEMY
Brruncnenus 065EMOB ra3oB 1mo
34 YpaBHEHHIO PEaKIIMA Ha OCHOBE bubmorexa [IOK
n . https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIIIEHUH Ta30B

35 dU3MYEeCKUEe U XUMHUYCCKUE bubmumoreka [IOK
CBOMCTBA BOJBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwuii. [Tonstue 06 bubmmorexa [{OK
WHIUKATOpax https://m.edso0.ru/ff0d59e2
Bopa xak pactBopuUTENb.

37 Hacelmennbie 1 HEHACHITIIEHHBIS bubmnoreka [IOK
pacTBOpbl. MaccoBas 107151 BEIecTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[TpaxkTueckas padota Ne 5 mo teme

38 «IIpuroroBiieHHEe pacTBOPOB C bubmmorexa [IOK
orpenenéHHON MacCOBOM 10Jel https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEMIECTBAY

39 KonTtponsnas padora Ne2 mo teme bu6morexa [IOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
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40 OKcubl: COCTaB, KJIacCu(puKaIus, Bbub6morexa IIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnne u XuMHUYECKHE CBOMCTBA

41 KI/ICJIY:THBIX OCHOBHBIX H bubmmorexa [IOK

’ https://m.edsoo.ru/ff0d664e
aM(OTEPHBIX OKCHJIOB

42 OcHOBaHHUS: COCTaB, KJIacCU(DUKALINS, bu6moreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 [Tony4yeHne u XuMHYECKHE CBONCTBA bu6moteka [IOK
OCHOBAHMI https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocras, knaccuduxanus, bu6moreka IIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [Tony4yenne u XuMHYECKHE CBONCTBA bu6morexa [IOK
KHCIIOT https://m.edsoo.ru/ff0dfee2
Comu (cpenHue): HOMEHKIATYPa,

46 cnocof(ibllj HI:)J]y‘—I)eHI/IH, XI/IMI/I‘—IZ(I?KI/IG Bu6mmorexa [IOK

. https://m.edsoo.ru/00ad9474
CBOICTBa
ITpakTueckas padota Ne 6. Permenune

47 SKCIEpPUMEHTAJIBHBIX 33/1a4 10 TEME bu6moTteka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUUYECKUX https://m.edsoo.ru/00ad9b7c
COETUHEHUN
['eneTrnyeckas cBs3b MEXK

48 KJlaccaMu HeopraHI/Iqecml)[;y bubmorexa LIOK

. https://m.edsoo.ru/00ad9a50
CO€TMHECHUM

49 O0o001IeHNE U CUCTeMaTH3aIUs bubmmoreka [IOK
3HaHUI https://m.edsoo.ru/00ad9ch2
Kontponbenas pabora Ne3 o teme

50 "OCHOBHBIE KJIaCCHl HEOPraHUYECKUX Bu6mmorexa [IOK

o https://m.edsoo.ru/00ad9ela
COCJTMHECHUM
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[TepBbie MONBITKN KJIaCCUPUKAUN
ol XUMUYECKUX 3j1eMeHTOB. [ToHsTHE O bubmioreia LIOK
https://m.edsoo.ru/00ad9ffa
rpynmnax cXoJHbIX 3JIEMEHTOB
[Tepuoanyeckuii 3aK0H 1
59 Ilepnonnueckas cucrema bu6mmoteka [IOK
XUMUYECKuX 31emMeHToB /. . https://m.edsoo.ru/00ada52c
MenneneeBa
53 [lepnossl, rpymbl, HOATPYIIIBI bubmorexa [IOK
https://m.edsoo.ru/00ada52c
54 Crtpoenue atoMoB. CocTaB aTOMHBIX bu6motexa [IOK
snep. M3otormnbl https://m.edsoo.ru/00ada342
CtpoeHue 3JeKTPOHHBIX 000JI0Y€EK
95 aToMOB 3J1eMeHTOB [leproanueckoi bubmioreia LIOK
https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menneneepa
XapaKkTeprucTuKa XUMHUUYECKOTO
56 AJIEMEHTA T10 €ro MOJIOKEHUIO B bubmmorexa [JOK
ITepnonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanueckoro 3akoHa
57 JUISL pa3BUTHUS HAYKU U IIPaKTUKH. []. bubmotexa IIOK
N. MenneneeB — y4€HbIil, Ieaaror u https://m.edsoo.ru/00ada96e
rpaXKJIaHuH
58 DJIEKTPOOTPHUIIATEIIBHOCTH ATOMOB bu6morexa [IOK
XUMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
Bbub6morexa IIOK
o9 Homiast XuMirIeckas cosisb https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nossipHast XUMHUYECKast bu6mmotexa [IOK
CBA3b https://m.edsoo.ru/00adaab8
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61 KoBanenTtHas HenossipHas 1 bubmmorexa [{OK
XUMUYECKas CBS3b https://m.edsoo.ru/00adaab9
bubmmorexa [JOK
62 (TerieHb OKHCICHIA L https://m.edsogru/OOadae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIIbHbBIE 1 bu6mmoreka [IOK
peakuuu https://m.edsoo.ru/00adb076
bu6moreka [JOK
64 OKUCITUTEIN U BOCCTAHOBUTEIH 1 https://m.e dsogru 100adb076
P I 1 brmorera L1OK
https://m.edsoo.ru/00adb486
CBSI3bY»
66 Pe3epBHblii ypok. O000111€HUE U 1 bubmuotexa LIOK
CHUCTEeMaTH3aIus 3HAHUI https://m.edsoo.ru/00adb33c
67 Pe3epBHblii ypok. O6001IeHUE U 1 bu6motexa [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ad9ch?2
68 Pe3epBHblii ypok. O60611eHNE U 1 bu6mmoteka [IOK
crcTeMaTH3aIvs 3HaHWI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68 4 4
I[TPOT'PAMME
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9 KUIIACC

KoanuecrBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnsie | IIpakTnueckue
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 bubamorexa LIOK

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

3 Buner xuMuueckoii CBSA3U U THIBI 1 bub6moreka [JOK
KPUCTAJUINYECKUX PEIIETOK https://m.edsoo.ru/00adbac6

4 Knaccudukarus 1 HOMEHKIATypa 1
HEOpPraHWYECKUX BEIIECTB

5 Krnaccudukanus u HoMeHKIaTypa 1 bubmmoteka [{OK
HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
KontponpHas pabora Nel o reme

6 «IloBTOpeHnue u yriaydnenue 1 1
3HaHUN OCHOBHBIX pa3esioB Kypca
8 Kyacca»

7 Knaccuukanus XuMu4ecKkux 1 bu6morexa [IOK
peaKiui Mo pa3IuyHbIM MIPU3HAKAM https://m.edsoo.ru/00adbch0
IToHsTHE O CKOPOCTH XUMHUYECKOU

8 eakiuu. [ToHATHE O TOMOTE€HHBIX U 1 Bu6mmorexa [IOK
P ) https://m.edsoo.ru/00adbe9a
TeTePOTrCHHBIX PEAKIIHIX
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CKOpOCTh XUMUYECKUX PEAKIIUIMA
IT'OMOI'CHHBIX U I'€TCPOIrCHHBIX
peakiuit

10

ITousTHe 0 XUMHUYECKOM
paBHOBecuU. DAKTOPBI, BIUSIOIINE
Ha CKOPOCTh XMMUYECKON peakinu
7 TTOJIOJKEHUE XUMHUYECKOT O
paBHOBECHS

but6moreka [JOK
https://m.edsoo.ru/00adc28c

11

OKHUCIIUTEIBLHO-
BOCCTaHOBUTEJIbHBIE PEAKIIUU

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

12

OKHUCIUTETBLHO-
BOCCTAaHOBUTEJIbHbBIC PEAKIINH.
BoccranoBurenn

13

OKHUCIUTEITHLHO-
BOCCTAaHOBUTEIIHHBIC PEAKITUU.
Oxkucaurenu

14

Teopus 31EKTPOTUTUIECKOU
nuccoruanui. CuinpHble U cradble
AIEKTPOJIUTHI

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

15

CunbHble U cr1abble 3JIEKTPOIUTHI

16

HNoHHbIE ypaBHEHUS peakIuid

but6moreka [JOK
https://m.edso00.ru/00add448

17

HonHble ypaBHEHUS PEAKLUN.
CoxkpanieHHble HOHHBIE YPaBHEHUS

18

XHUMHUYECKUE CBOMCTBA KUCIIOT B
CBETE IPEIICTABICHHUH 00
AIEKTPOJIMTHIECKON T CCOLIMAITNN

bubmmoreka [IOK
https://m.edsoo.ru/00add5d8
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XUMHUYECKHE CBONCTBA OCHOBAHUI
19 B CBETE NPEICTABICHUIN 00
AIEKTPOIMTHIECKON T CCOLMAITAN
XuMHUYECKHEe CBOMCTBA COJieH B
20 CBETE IPENICTABJICHUI 00 buomorexa [JOK
. https://m.edsoo.ru/00add8b2
ANEKTPOIUTHIECKOM U CCOIUAIINN
21 [TonsiTre o ruaponnse cone bubmiorexa [IOK
https://m.edsoo.ru/00add9d4
99 O0o001IeHNEe U CUCTeMaTH3aIUs bubmmoreka [JOK
3HaHUU https://m.edso00.ru/00addd12
[TpakTnueckas padora Ne 1.
23 «Pelenne skcriepuMeHTaIbHbIX bubamorexa LIOK
https://m.edsoo.ru/00addbfa
3a1a9»
24 OO0o001IeHNE U CHCTeMaTH3AIUS
3HAHUH
KonTtponsnas padora Ne2 mo teme
o5 «DNeKTpoIUTHYECKas bu6morexa [IOK
nucconuanusa. XuUMHYECKUE https://m.edsoo.ru/00addecO
peaKIuu B pacTBOpax»
26 OO011ast XapaKTepUCTHKA TajioreHOB. bubmorexa [JOK
https://m.edsoo.ru/00addfe2
97 XuMHYECKHE CBOMCTBA rajior €HOB
Ha IpUMepe Xyopa
XinopoBoaopoa. ComnsiHast KUCIIOTa,
28 XUMUYECKUE CBOMCTBA, ITOy4EHUE brbmorexa LIOK
’ ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
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[TpaxkTueckas padbota Ne 2 o teme
29 «[TonmydeHue CoNSIHOM KMCIIOTHI, bubmorexa HOK
. N https://m.edsoo0.ru/00ade348
U3y4YeHHE €€ CBOWCTBY
Brraucienus mo ypaBHEHUSIM
30 XUMHUUYECKUX PEaKIHil, €CIIU OJIUH bubmorexa HOK
https://m.edsoo.ru/00ade488
W3 PEarcHToB JlaH B U30BITKE

31 O0600I1IeHNEe U CHCTEMaTH3aIIHS
3HAHUU

39 OO0m1ast XxapaKTepuCTHKA YJIEMEHTOB bu6motexa [IOK
VIA-rpynms https://m.edsoo.ru/00ade64a
AmnoTpornHbie MOAU(PUKALINH CEPHI.

33 Haxoxnenue cepol u €€ bubmmorexa [IOK
COCJIMHEHU B IPUPO/IE. https://m.edsoo.ru/00ade64a
XUMHUYECKHE CBOKCTBA CEPBI
CepoBoniopof, CTpoeHue

34 (bHI;qufKI/FI)eIIf; XHidI/I‘ICCI(’I/Ie bubmiorexa [JOK

. https://m.edso0.ru/00ade802
CBOICTBa

35 Oxcuapl cepbl
Cepnas kucnora, pu3nyecKue u

36 XUMHYECKHE CBOMCTBA bubamorexa LIOK

’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHYECKHUE PEAKIIUY, JISKALIIE B
OCHOBE MPOMBINIJIEHHOTO CII0C00a

37 IIOJIYYEHHSI CEPHOM KHUCIIOTBI. bu6muotexa LIOK
XuUMHUYECKOe 3arpsi3HeHNe https://m.edsoo.ru/00adec8a
OKpY>KaroIlen cpeibl
COCTMHECHUSIMU CEPBI
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Brranciaenne MaccoBoM goIu Bbub6morexa IIOK

38 1

BBIXO/Ia TIPOJYKTa PEAKIIUU https://m.edsoo.ru/00adec8a
39 O0001IEeHNE U CHCTEMAaTH3aI[H 1

3HAHUU

OO6m1ast XxapakTepuCTHUKA 3JIEMEHTOB

VA- . Azor,
TPYIIBL. A30T bu6moreka [IOK

40 1
PACHPOCTPACHHE B IPHPOAE, https://m.edsoo.ru/00adeeab

(1)I/I3I/I‘-I€CKI/I€ U XUMHUYCCKHC
CBOMCTBa

AmMHaK, ero Gu3nYecKre u
41 XHUMHYECKUE CBOMCTBA, MOTyYCHUE 1
U PUMEHEHHE

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

[TpaxkTuueckas padota Ne 3 mo teme
Bbu6morexa IIOK

42 I1 1 1
(LIOTIYHCHIC aMMHAKd, U3YHCHIE https://m.edso00.ru/00adf180

€ro CBOUCTB)

43 Conu aMmMoHUs 1

44 A3zoTHas Kucnora, e€ Gu3nIecKue u 1 bubmmorexa [{OK
XUMHYECKHE CBOHCTBA https://m.edso00.ru/00adf306
Hcnonb30BaHue HUTPATOB U COJIEH
aMMOHUS B Ka4€CTBE MUHEPAJIbHBIX BuGmiorexa [JOK

45 ynoopeHuit. XuMu4ecKkoe 1
3arpsi3HEHHE OKPYKAIOIIEH CPeIbl
COC/IMHEHMSIMU a30Ta

dochop. Oxeun dpocdopa (V) u
46 docdopHas kucnora, GU3MIECKUE U 1

https://m.edsoo.ru/00adf518

Bbub6morexa IIOK
https://m.edsoo0.ru/00adf68a

XHUMHYECKHE CBOM CTBa, IIOJIYYCHUC

47 Hcnonw3oBanue Gpocdaros B 1 bu6morexa [IOK
Ka4eCTBE MUHEPAIBHBIX https://m.edsoo.ru/00adfc20
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yno0opeHuii. 3arpsi3HeHne
npupoaHon cpeanl Gocharamu
48 O0600111eHHE U CUCTEMATH3AIIHS
3HaAaHUH
Yraepon, pacipocTpaHeHHUE B
49 npu z e @E)mnlt){ecxlljde u Brbmorexa LIOK
PHPOZE, . https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOHCTBA
50 AJTOTPOITHBIE BUIOU3MEHCHUS
yriepoaa
Okcunpl yraepoza, ux Gu3ndecKue
U XUMHYECKHE CBOMCTBA.
51 DKOJIOTMYECKHE ITPOOIEMBI bubmiorexa [OK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHUJIOM YyTJIepoja
(1V)
bu6moreka [JOK
52 VYroabHas KHCIIOTa U €€ COJIN
https://m.edso0.ru/00ae006¢
[TpakTnueckas pabota Ne 4 mo Teme
53 "ITosryueHune yriekuciaoro rasa. bubmoreka [IOK
KauecTBeHHas peakuus Ha https://m.edsoo.ru/00ae027e
KkapOoHaT-uoH"
[TepBoHavaNbLHBIE MTOHATHS 00
54 OpPraHHYECKHX BEIIECTBAX KaK O bubmiorexa TTOK
P t https://m.edsoo.ru/00ae054e
COCIMHCHMSIX yriiepo/ia
55 Kpemuuii u ero coequHeHns bubmorexa LHOK
P https://m.edso0.ru/00ae080a
56 [TpaxkTueckas paborta Ne 5. bu6mmoreka [TOK
Pemenue sxcriepuMeHTaIbHbIX https://m.edso0.ru/00ae0bf2
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3a7a4 o reMe «BaxxHenmue
HEMETaJUIbl U UX COCIMHCHUS
Kontponpenas pabora Ne3 mo teme
57 «Baxxnenmme HeMeTallJIbl ¥ UX bubmorexa [IOK
https://m.edso00.ru/00ae0e18
COC/THH CHUSI»
OO01mas xapakTepuCTUKa
XUMHUYECKUX DJIEMEHTOB —

58 MeTasIoB. MeTajnyeckas CBI3b U bu6moreka [JOK
METaJUINYECKask KPUCTAILINYECKas https://m.edsoo.ru/00ae103e
pemérka. du3nyeckue CBOMCTBA
METaJIJIOB
XUMHYECKHE CBOMCTBA METAJLIIOB.

59 DNEKTPOXUMUYECKUM Psif| bubmiorexa [JOK

N https://m.edso0.ru/00ae1156
HaNpsOKEHUN METallJIOB
O61mue crnocoObl MoTy4YeHUs
MertaioB. CriaBel. Beraucnenus
60 10 YPaBHEHUSM XUMUYECKUX Bu6mmorexa [IOK
. https://m.edso00.ru/00ae1156
peaKIuid, eCIM OJIMH U3 peareHToB
COJIEPKUT MPUMECH
61 [ToHsITHE O KOPPO3HH METAILIIOB bubmorexa [JOK
https://m.eds00.ru/00ae1278
bu6moreka I[IOK

62 [lenotrbre MeTa b https://m.edsoo.ru/00ael4b2

63 OKCHUAbl U TUIPOKCH/IBI HATPUS U bu6moreka [IOK
Kamus https://m.edso00.ru/00ael4b2

64 [IlenouHO3eMeNnbHBIE METAIIbI — bubmmorexa [{OK
KaIbLUHA 1 MarHUH https://m.edsoo.ru/00ael5e8

65 Baxuelinme coequHEHNS KaabIs bubmorexa HOK

https://m.edso00.ru/00ael15e8
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66 O06o0mIeHne 1 CUCTEMATH3AIIHS
3HaHUU
JKEcTKOCTL BOAKI U CITOCOOEI €€ bu6moreka [JOK
67
YCTpaHEHHUS https://m.edso0.ru/00ae1886
[TpakTrueckas pabota Ne 6 mo Teme
68 "YKECTKOCTH BOJBI U METOMEI €8 bubmiorexa [IOK
" https://m.edsoo.ru/00aelae8
yCTpaHEeHUsI
N but6mmoreka [JOK
69 Amomiii https://m.edsoo.ru/00aelc64
70 AmoTepHbIe cBOICTBA OKCHIA U bu6muotexa LIOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
71 Keneso bu6moreka [JOK
https://m.edsoo.ru/00ae1d86
79 OKcuibl, THAPOKCUABI U COITU bu6motexa [IOK
xenesza (1) u xenesa (111) https://m.edso00.ru/00ae35e6
73 O06o0mIeHne U CUCTeMaTH3aAUS
3HaHUI
ITpakTueckas padbota Ne 7.
74 Pemenue sxcneprMeHTaIbHbIX bubmoreka [IOK
3a1a4 1o reme «BaxHeinmue https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COSTUHEHUS»
Brruncnenus no ypaBHeHHUSIM
XUMHUYECKUX PEaKIUi, €ClIu OAHH
75 U3 PeareHTOB JaH B U30bITKE HIIN bu6morexa [IOK
COJIEP)KUT MpUMecH. Brruncnenus https://m.edsoo.ru/00ae1750
MAaCCOBOM JI0JIM BBIXO/1a MPOAYKTa
peaxiuu
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76 O0o001IeHNE U CHCTeMaTH3AIUS 1
3HAHUH
Kontponenas pabora Ned mo teme

77 «BaxkHelmme MeTauibl 1 HX 1
COC/THH CHUSI»

78 BemectBa u Mmatepuaisl B 1 bu6moreka [JOK
MOBCEIHEBHOM KU3HU YEI0BEKA https://m.edsoo.ru/00ae3f50
BemectBa u Mmatepuaisl B

79 [IOBCEIHEBHOM KU3HU YEJI0BEKA. 1
JlomaliHss anteyka
BemectBa nu MaTtepuaisl B

80 MOBCEAHCBHOM JKM3HU. BhITOBas 1
XUMHS

81 XUMHUYECKOE 3arpsi3HEHUE 1 bu6motexa [IOK
OKpY’KaroIlEen CpeJibl https://m.edsoo0.ru/00ae4270

82 Ponp xumMnu B penieHun 1 bu6mmoteka [IOK
HKOJIOTHYECKUX MTPOoOIeM https://m.edsoo.ru/00ae4270

83 PesepBHbIii ypok. O6001meHne u 1 bubmoreka [IOK
cucTeMaTU3alus 3HaHuU https://m.edsoo.ru/00ae0d0a

84 PesepBHblii ypok. O00011€HNE U 1 bu6moreka [IOK
cucTeMaTu3alusd 3HaHu! https://m.edso0.ru/00adb33c

85 PesepBHbiii ypok. O0o01meHue u 1 bubmmorexa [IOK
cucTeEMaTU3alus 3HaHUH https://m.edsoo.ru/00ad9ch?2

OBIIEE KOJIMYECTBO YACOB I10 85
ITPOIT'PAMME
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JlucT cornacoBaHus Twn cornacoBaHus: nocriegoBartesibHoOe
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LiMNognncaHo
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