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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, MPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalbHOl pabdoueil MnporpaMMbl
BOCITUTAHUS U ¢ YUETOM KOHIIEIIINN MPENOo aBaHusl yaeOHOTO mpeameTa « XuMUsH»
B 00pa3zoBaTeNbHBIX opranu3aiusx Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENAX, OOILIeH cTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTro
npeaMera, YCTaHABIIMBAET 00s13aTENBHOE MpEAMETHOE COJIEpKaHHUe,
npeaycMaTpUBaeT paclpeielieHue €ero Mo KiaccaM M CTPYKTYPUPOBAHUE 10
pazienaM M TeMaM MpPOrpaMMbl IO XHUMHUH, OINpPEIETseT KOJUYECTBEHHBIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEAbHOCTh M3YYEHHS] XHUMHUU C YY4ETOM  MEKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuxcs, OMNpPEAeNseT BO3MOXKHOCTH TMpeaMera s
peanuzaiuu TpeOOBaHMIM K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMN
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHMS, a TaKkKe TPEOOBAaHUM K
pe3ynbratam oOy4eHHUs XUMUW Ha YPOBHE I1eJIeH N3YUYEHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEIbHON JEATEIbHOCTH OOYyYaromerocs IO OCBOCHHIO
y4e0HOTO co/iepKaHusl.

3HaHWE XWMHHM CIYXKHUT OCHOBOW Il (OPMHPOBAHUS MHUPOBO33PEHUS
oOy4Jaromnierocsi, ero MpeACcTaBICHU O MaTepuaIbHOM E€IHMHCTBE MHUpPa, BAKHYIO
poJib UrparoT (QopMUpyEeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPIUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUYECKOM,
MUIIEBOM M KOJIOTUYECKON O€30MaCHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3ydenue xumuu:

CIIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMupoOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ B (OPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUW  JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCIEJOBATEIbCKUX YMEHUN, HEOOXOMMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM eI TEILHOCTH;

3HAKOMHUT CO CHEHU(UKOW HAY4YHOIO MBIIUICHUS, 3aKJIaJIbIBA€T OCHOBBI
L[EJTOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIONUXCS;



CrocoOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K PUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)K€HWEM 0a30BOM HAYKH XMMHUH Ha ONPENEIEHHOM dTane e
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coaepkaHusi MpOrpaMMbl IO XUMHUU cPopMHpOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCJIEA0BATEILHOTO PA3BUTHUS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJICKYJISIPHOTO YUEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOMN CBSI3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPyromMy, BBITIONHSS (QYHKIMA OOBACHEHHS M TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTHKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIEHHOCTHOIO OTHOIIEHHUS K HAay4YHOMY 3HAaHHUIO U
MeTOJlaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeToB: «OKpyKalomuil MUpY,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[lpn wu3yueHWH XUMHH TPOUCXOAUT (HOPMHUPOBAHME 3HAHUN OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHMX (PAaKTOB, MOHATUM, 3aKOHOB M TEOPETUUYECKHUX TMOJOKCHUM,
JIOCTYITHBIX 00OOIICHH MHMPOBO33PEHUYECKOTO XapaKTepa, sA3bIKa HayKd, B



npuoOIeHN K HAy4YHBIM METOJaM T[IO3HAHHWS TIPU HU3YYCHUU BEIIECTB W
XUMUYECKUX PEAKIUi, B (GOPMUPOBAHUH W PA3BUTHHU MO3HABATEIHHBIX YMEHUN U
UX T[PUMEHEHUH B YYEOHO-IIO3HABATEIBHOW M y4eOHO-UCCIIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Ipu M3ydeHUn XMMUU Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (dopmupoBaHHEe WHTEIUICKTYaJdbHO PAa3BUTON JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBHAM KU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOIICHHE
oOy4JaronmMxcss K CaMOCTOSATEIbHON IO3HABATEbHOW NI€ATEIbHOCTH, HAyYHbBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrneyeHue yCIOBHi, CIOCOOCTBYIOLIMX MPUOOPETEHNIO 00YyHYarOIUMUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIIMI), UMEIOIIUX YHUBEPCAIbHOE 3HAUYCHUE IS
Pa3JIMUHBIX BUJIOB JEATEIbHOCTH;

— ¢opmupoBanue oOmEeld (GyHKIUOHAIBHOM W  €CTECTBEHHO-HAYyYHOMU
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSICHATH U OICHUBATh SIBJICHUS
OKPY’KAIOIIEr0 MHUpa, MCIOJIb3ysl 3HAHUS M OMbIT, MOJYYEHHbIC NMPU HU3yUYCHUU
XUMUM, TPUMEHSATh HMX MPU pPEUIeHUH MpoOJeM B TOBCEAHEBHOW >KU3HU U
TPYZIOBOM JIE€SITEIIBHOCTH;

— ((opMupoBanne y o0OydarOlmUXCd TyMAHUCTHUYECKUX OTHOIICHUH,
MOHMMAHUSI IIEHHOCTHM XUMUYECKUX 3HAHUW [Ji1 BBIPAOOTKH HKOJOTHUECKHU
1[E€JIECO00Pa3HOr0 TOBENIECHUS B OBITY W TPYIOBOM JEATEIBHOCTH B IIEJISIX
COXPAHEHUS CBOETO 37]0POBbS U OKPYKAIOILIEH MPUPOTHOUN CPEIbI;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCTIMTAHWIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpY MpOdWIIsS M HAMPABICHHOCTH IAIbHEUIIIETO
oOy4eHus.

OO6miee 4YKMCIO 4YacoB, OTBEAEHHBIX IS M3YyYCHUS XUMHUU Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HEJIel0), B 9 kitacce — 68 4acoB (2 yaca B HEJIEIIO).

COIAEP)XAHUE OBYUYEHUA
8 KUIIACC
IlepBoHayaibHbIE XUMHYECKHE OHATHSA

[Ipenmer xumuun. Posib XMMHUM B )KU3HH 4€IOBEKAa. XUMHS B CUCTEME HayK.

Tena wm BemjectBa. du3nMueckue CBOWMCTBA BEMIECTB. ATrpEraTHOE COCTOSHUE



BemlecTB. [loHsATHE O MeTOAax MO3HAHUS B XUMHUHU. UMCThIE BEIIECTBA MU CMECH.
CriocoObI pa3aesieHust CMECEH.

ATOMBI M MOJIEKYNbl. XHUMHUYECKUE 3JIeMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas ¢opmyna. BajleHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. (OTHOCHUTENbHAs aTOMHas Macca.
OTtHocuTeNnbHAs MOJEKYJsIpHas Macca. MaccoBasi A0 XMMUYECKOTO AJIEMEHTA B
COEJIMHEHUHU.

KonuuectBo BemectBa. Monbs. MosipHas Macca. B3auMocBsI3b KOJTMYECTBA,
Macchl M 4YHClIa CTPYKTYPHBIX €IuHMI] BeuiecTBa. Pacué€rel mo Qopmyrnam
XUMHYECKHUX COCTUHECHHA.

duznveckre U XUMUYECKUE SBICHHSI. XUMUYECKasi peakius U e€ MPU3HaAKH.
3aKOH COXpaHEHHs Macchl BEUIECTB. XMUMHUYECKHe ypaBHeHUA. Kiaccudukanus
XUMHUYECKUX peakluil (COeUHEHHUS], Pa3I0KEHMs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYIOMW, MpaBWIaMHu pabOThl B JabopaTopuu u
npuémMamMu 0OpalleHus: ¢ JIabopaTOpHBIM O00OPYAOBAHUEM, U3YUCHHE U OMUCAHUE
bu3MYecKuX CBOWCTB 00pa3lOB HEOPraHUYECKUX BEIIECTB, HAOIIOJCHUE
¢uznyeckux (IUIaBI€HUWE BOCKAa, TasHUE JIbJla, pAacTUpaHUE caxapa B CTYIIKE,
KUTICHWE W KOHJEHCAIUS BOJBI) U XUMHUYECKHX (TOpPEHHE CBEYH, MPOKAITUBAHUE
MEJHOM MPOBOJIOKH, B3aUMOJIEHCTBUE MeNa C KUCIOTOMN) SBJICHUN, HAOIIOIEHUE U
ONKCaHUE MPU3HAKOB MPOTEKAHUS XHMUYECKUX peakuuil (pasiiockeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokeHHe T'MIpPOKCcHIa
menu (1) mpu HarpeBaHuu, B3auMoiciicTBHE XKee3a ¢ pacTBopoM conu meau (1),
U3y4YeHUE CIOCOOOB PA3JEJICHHUs] CMECEH: C MOMOILBI0 MAarHuTa, (UIbTPOBAHUE,
BbIMIApMBaHUE, TUCTUILIALMSA, XpoMaTtorpadusi, IPOBEACHHE OYUCTKH MOBAPCHHON
CONMM, HaONIOCGHHE W  ONHCAHHWE  PE3yJbTaTOB  MPOBEACHUSA  OIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHHE MOJEJIeH MOJIeKys
(I1IapOCTEePKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHNYeCKUX BelllecTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucnopon — aneMeHT U mpoctoe
BenlecTBo. HaxoxxneHuwe kuciaopoga B mOpupoje, (pu3nMueckue U XUMHYECKHE
cBoiictBa (peakuuu TopeHus). Oxcunpl. [lpumenenue xkucnopoma. CrocoOsl
MOJTlydeHHUs] KHUCJIOpoJa B JIabopaTOpPUU H TMPOMBIINUIEHHOCTH. KpyroBopor
KHciopoa B mpupoze. O30H — auioTporHas MoAupUKaIusa KUCIopoaa.

TennoBoit 3¢p(}eKT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M SHAOTEPMHUUYECKHE pEaKIHH. TOIMIMBO: yroib U MeTaH. 3arpsi3HEHue
BO3/yXa, YCHJIEHHE TApHUKOBOTO 3 (deKTa, pa3pylieHrne 030HOBOTO CIIOSL.



Bomopon — anemeHT M mpocroe BemiecTBo. Haxoxnenune Bomopona B
npupoae, GU3NYECKUEe ¢ XHUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI
nonyuyeHust. Kucmorel u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.

®usnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 107151 BelllecTBa B pacTBOpE. XUMHUUECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B IIpUpOZI€ U B KU3HU 4YeloBeKa. KpyroBopot Boabl B IPUPO/IE.
3arps3HeHne NpUpOaHbIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCUJIOB:  cojeoOpasywoniue  (OCHOBHBIE, KHUCIOTHbIE, aM{(pOTEpHBIE) U
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
CBOWCTBA OKCUIOB. [lonyueHnune okcuaos.

OcunoBanus. Kmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIC
ocHoBaHuA. HomeHknatypa ocHoBaHni. PU3MYECKHE W XHUMHYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBA KUCHOT. Psan axktuBHoctn mertamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XMMHUYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COCAUHEHHUI.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMPENICIICHHE COJAEpKaHUsl KUCIOpoAa B BO3yXe, MOITYUEHHUE,
coOupaHue, pacrno3HaBaHWE M M3YYEHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HMKHOBEHUS U
MpEeKpalieHusl TOpeHHs (MoXkapa), O3HAKOMJIEHHE C oOpa3liaMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACIO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE 0Opa3IlOB BEIIECTB
KOJMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOEHHOCTEW PACTBOPEHMSI BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBICHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METaJLIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPUAIIOB),
UCCJIEIOBAHUE O0pPa3lOB HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJFOICHNE M3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEJIOYEH,
uzydyeHue B3aumozeiictBus okcupa menu (IlI) ¢ pacTBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeTajulaMHu, peakluil HeUTpalu3alyu, MOJTYYEHHE HEePaCTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOIO MeETajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE



AKCIEPUMEHTANIBHBIX 3a7a4 Mo TeMe «BaxkHeline Kiacchl HEOPTraHMYECKUX
COECTUHEHUI».

Iepuonnuecknii 3akoH u Ilepuoamyeckasi cucreMa XHUMHYECKHX
iemeHnToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIACCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIC METaJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
Y TUAPOKCHUJIBI.

[Tepuonuuecknii 3akoH. [lepuoanueckasi cucreMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkonmepuonnas ©  JIMHHONEpUOAHAS  (OPMBI
[Tepronnueckoii cucrembl xumuueckux 3nemMeHToB [[. . Menneneesa. Ilepuoas
u rpynmbl. OU3WYEecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
ANEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
[lepnommueckonn cucremsl /. 1. MenneneeBa. XapakTepuCTUKa XHMHYECKOIO
3JIEMEHTA T10 ero nosoxeHuro B [lepuoanueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl paJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTUYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrPpyIaM U Mepuoaam.

3nauenue [leprnonnueckoro 3akona u [leppoanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. WM. MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckass cBA3b. KoBajleHTHass (MOJIIpHAsT W HEMNOJISIPHAs)) CBS3b.
DJIEKTPOOTPHUIIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenb  okuciieHusi.  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pa3loB BEUIECTB METAUIOB M HEMETAUIOB, B3aMMOJICHCTBHE
TUAPOKCUA IMHKA C PAacTBOpPAMHM KHCJIOT M IIEJIOYed, MPOBEICHHE OIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIui
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHUS).

Mesicnpeomemmnuie ceasu

Peanuzanusi MEXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX ECTECTBEHHO-HAYUYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OO1ue ecTeCTBEHHO-HAyYHbIE MOHSTHS: HAYYHBIA (PakT, TMIOTE3a, TEOpUS,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, MePUOIUNIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSHHE BEIIECTBA, ra3, (U3MYCCKUE BEIMYMHBI, CTUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpalbl, TOpPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuonuueckuii 3akoH. [lepuoguyeckas cucreMa XMMUYECKUX 3JIeMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TEPBBIX TPEX MEPUOJOB, Kalaus, KaJIbIUs U HUX
COCMHEHUM B COOTBETCTBMU C TIOJIOKEHHEM 3IJIEMEHTOB B llepuonnueckou
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THUIBI KPUCTAIIIUMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccuduxkaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJaccaM HEOPraHUYEeCKHUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3auyHbIM MMPU3HAKaM (110 YUCTy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeraoBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEeW OKMUCIICHUSI XMMUYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, MO
YYaCTHUIO KaTalu3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUYECKUE
YpaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepPOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHSL.
OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ PEaKIIMU,  JJICKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiienue YpaBHEHHI

OKHCIIUTEIHbHO-BOCCTAHOBUTEIILHBIX ~ PEAKIUii €  HUCIOJB30BAHMEM  METOJa
3JIEKTPOHHOTO OaaHca.



Teopus 31EKTPOIUTUYECKON TUCCOLHUALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Katnonsl, annonsl. MeXaHu3M IHCCOLMAIIMN BEIIECTB C PA3JIMYHBIMHA BUIAMU
XUMUYECKOH CcBsi3U. CTeneHpb auccounanuy. CUIIbHBIE U CIA0BIE 3JIEKTPOJIHTHI.

Peakuuu noHHOro oOMeHa. Y cioBus MPOTEKaHUs PEAKIMil HOHHOTO 0OMEHa,
IIOJIHBIE M COKpAalIEHHBIE HOHHBIE ypaBHeHUs peakuuid. CBoWCTBa KHUCIOT,
OCHOBaHMII W coliell B CBET€ MPEACTABICHUN 00 3JICKTPOIUTUYECKOM
nuccounanvu. KauectBeHHble peakiny Ha MOHBL. [IoHATHE O TMAPOIA3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHMYECKHUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U anmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW pEaKIUU
OT BO3JICUCTBHS pa3IUYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIPOBOJIHOCTH
pacTBOpPOB BELIECTB, IIpoLecca AUCCOLMALMMA KHUCIOT, LIEJI0YEeH U  COJIEH
(BO3MOXKHO  MCIIOJIB30BAaHME  BHJEO MaTepUaioB), IPOBEIACHHE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPU3HAKM  NPOTEKAHHWs]  peakuuid HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BOAbI), OIBITOB,
WUIKOCTPUPYIOIIMX ~ NPUMEPBI  OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peakUuu pas3ioKEeHUs, COCIMHEHUs), Paclo3HaBaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEAaKUUMHA HAa HOHBI, PEIICHHE
DKCIEPUMEHTAJIBHBIX 33/1a4.

HemeTauibl 1 X COeIMHEHUS

OOmast xapakTtepucTuka ragoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MUecCKHue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHUYECKHE CBOWCTBA HAa MpUMEpe  XJjopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMETaUlaM{, IIeJIoYaMH). XJIOPOBOJOPO/I.
ConsiHass KucioTa, XUMUYECKHE CBOMCTBA, IMOJydYEeHHE, NMpUMeHeHue. [lericTBue
XJIOpa M XJOpPOBOJOPOJA HA OpraHM3M 4YelOoBeKa. BakHeWnue XJIOpHIbl U HX
HAaxO0JICHUE B IIPUPOJIE.

Ob6mas xapaktepuctuka 3nemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPO, CTpOeHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, Qu3nueckue W XUMHYECKHE CBOMCTBa (00mIME Kak
IpEeICTaBUTEN Kilacca KHCIOT M crneuuduueckue). XUMHUECKHE peaklluy,
JeKale B OCHOBE MPOMBIIUIEHHOTO CHOc0o0a TMOMY4YeHHsS] CEpHOM KHCIOTHI.
[Ipumenenue cepHoil kKUCIOThL. COJIM CEpHOI KMCIIOThI, KAUECTBEHHAS PEAKIIMs Ha
cyiabdaT-uoH. Haxoxaenue cepbl u €€ COCOUHEHHH B MpHpPOAE. XUMHUYECKOE



3arpsi3HEHUE OKPYXKAIOMIEH Cpeapl COCIWHECHHUSIMU Cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEA0TBPAILICHUS.

OOmas xapaktepuctuka 37meMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENIEHU OKHCIECHUS. A30T, paclpOCTpaHEHHUE B MPUPOJIE,
dbusnyeckue U XuMHIeckue cBoiicta. KpyroBopor azora B npupojie. AMMHUaK, ero
bu3nYecKue 1 XUMUYECKUE CBOMCTBA, MOJydeHue u mpuMeHeHue. Coam aMMOHUS,
X (U3UYECKUE U XUMUYECKHE CBOWCTBA, MpUMEHEeHHE. KadecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOIicTBa (0OIlIME Kak TMpeJCTaBUTENs Kilacca KHUCIOT U  clenudpuyecKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MMHEPAJIbHBIX
yIoOpeHni. XUMUYECKOE 3arpsA3HCHIE OKPYIKAIOIMIEH CpeIbl COCTMHCHUSIMH a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI U BOA0EMOB). Docdop,
aloTponHeie Moaudukamuu Gochopa, GU3MUECKHE U XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, PU3MIECKUe U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanne GpocdaroB B KaUeCTBE MUHEPAIBHBIX YIOOPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTepHbIE  CTCMICHW  OKHUCJICHHUS.  YTJIEpOA,  aJUIOTPOITHBIC
MOAU(UKAIIUKA, PACTIPOCTPAHEHHE B MpuUpone, (U3NYECKUE U XUMHUYECKHE
cBoiicTBa. Ancop6mus. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
bu3MYecKue W XUMHUYECKHE CBOMCTBA, JCHCTBUE HA JKUBBIC OpPTaHU3MEI,
MOJIYYCHUE W TPUMEHEHHEe. DKOJOTUYECKHUE MPOOJEMBI, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), rumoresa riao6ambHOro TMOTEIVICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHUYECKHUE CBOMCTBA,
MoJIydeHHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, TTPOMBIIIUICHHOCTH M CEITHLCKOM
XO3SIUCTBE.

[lepBoHavaNbHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTaHOJI, TJIMIIEPUH, YKCYCHAsI KACTIOTA).
[IpupoaHbie HMCTOYHUKU YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
NPOAYKThI UX mepepaboTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTHE O OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: KUpaX, Oelkax, yrieBojgax — U X
poli B JKM3HU UeJOBeKa. MarepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCTMHECHUM.

KpeMmHwmii, ero ¢usnueckue W XHMHYCCKHE CBOWCTBA, IIOIYYCHUE U
npumeHenue. CoenuHeHHs KpemMHHUs B mpupone. OOmme mnpeacTaBieHUs 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHUIMKAThI, UX UCIIOIb30BAaHUE B
ObITYy, B TIPOMBINIUICHHOCTH. BakHelIne CTpOUTEIbHbIE MaTepHallbl: KepaMuKa,
CTEKJIO, IIEMEHT, 0eToH, xkene300eToH. [Ipobaembr 6€30macHOro0 MCIOIb30BaHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.



Xumuueckuii IKCnepumenm:

M3y4YeHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
IPOBEJICHUE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB
UX TPOTEKAaHMsI, OMBITHI, OTpa)karolve (PU3NUYECKHME M XUMHYECKHE CBOMCTBA
rajJJor€HOB M MX COEIMHEHUH (BO3MOYKHO MCIIOJIb30BAaHUE BHIEOMATEPUATIOB),
O3HAaKOMJIEHHE C oOpa3lamu XJOPUAOB (TaJOTEHUAOB), O3HAKOMIIEHHE C
oOpasmamu  ceppl M €€  COCOAUHEHUSIMH  (BO3MOXXKHO  HCIOJb30BaHHE
BUJICOMATEpHUAIIOB), HaOIIOIEHNE TIpoliecca OOYIIIMBaHUs caxapa I0J JeHCTBUEM
KOHLICHTPUPOBAHHONM  CEPHOM  KHCJIOTHI, M3YYCHHUE XMMHYECKUX CBOMICTB
pa30aBiIeHHON CEPHOI KUCIIOTHI, IPOBEICHNE KAUECTBEHHON peakuu Ha Cyib(aT-
MOH M HaOJIOJeHUE NpH3HAKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (PU3UYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIUHEHHH (BO3MOYKHO HCIOJIb30BaHUE
BUJICOMATEPHATIOB), o0pa3laMu a30THBIX U (HOCPOPHBIX yIOOpEHUH, MOIydYeHUE,
coOupaHue, paclo3HaBaHWE W HU3YYEHHE CBOMCTB aMMHUaka, IPOBEJICHHUE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U M3ydeHHe NMPU3HAKOB
UX IPOTEKAHHUsI, B3AMMOICVCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBEO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE MoZEeNnen
KPUCTAIUTMUYECKUX pEeHIETOK ainMasa, Tpaduta, (QyijaepeHa, O3HAKOMIICHHE C
IPOLECCOM aACOpPOLMU PaCTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOra3a, MoJyuyeHHe, cOOMpaHue, paclio3HABAaHUE U U3y4YEHUE
CBOMCTB YIJIEKMCJIOTO ra3a, IpOBEJICHHE KauyeCTBEHHBIX peakluuil Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YYECHHE MPU3HAKOB UX NPOTEKAHUs, O3HAKOMIICHHE C
NPOAYKIMEH CUJIMKATHOM INPOMBIIUIEHHOCTH, PELIEHUE OSKCIIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BakHenme HeMeTauIbl M UX COCTUHEHUSY.

Metayuibl 4 X COeIMHEHUS

OO01ast xapakTepUCTHUKAa XUMMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nosioxkeHuss B llepumogmueckon cucreme xumuyeckux siaemeHtoB . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHHe MeTauioB. Merayundeckas CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMUECKas  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAX
HaIpspKeHUN MeTaiioB. u3nueckue U XMMHUYECKHE CBOMCTBA MeTaylioB. O0mue
CrocoObl Toy4eHus: MeTawioB. [loHsTHE O KOppO3MM METaNIOB, OCHOBHbBIE
CrocoObl 3alThl UX OT Koppo3uu. CruiaBbl (CTajlb, YYTYH, AIOPATIOMUHUH,
OpoH3a) U UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[enounble MeTambl: nonoxkeHue B [leproanueckoil cucTeEME XUMUYECKUX
anemenToB . 1. MeHnneneeBa, CTpOGHHE MX aTOMOB, HAXOXKIECHHE B IIPUPOJIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U
TUAPOKCUABI HATpus W Kanus. lIpuMeHeHue IIeNnoYHbIX METaUIOB M HX
COCIMHEHUM.



[Ilenouno3zemenpHblE METAUIBI MAarHUd W KAJIbLUWW: MOJIOKEHUE B
[lepnoguueckon cucreme xuMuueckux sneMeHToB [[. M. Menneneesa, ctpoeHue
UX aTOMOB, HAXOXJIeHHE B Ipupojie. Pru3ndyeckre 1 XUMUYECKHE CBOMCTBA MarHus
W Kanpuusa. Baxueimue coeauHeHHs Kaiblus (OKCUZ, TUIAPOKCHI, COJIN).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmoMuHUNA: TIoyioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIE€HHE B npupone. Pusndeckue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHIA U THAPOKCUIA
ATOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoil cucteMe XMMUYECKUX 3J1€MEHTOB J1.
N. MeHnneneeBa, CTpOEHHE aToOMa, HAaXOXAeHUE B mnpupoae. dusznueckue u
XUMHUYECKUE CBOMCTBA xkene3a. OKCubl, rTuipokcuibl U conu xenesa (I1) u sxenesa
(1), ux cocTaB, CBOWCTBA U MOJYUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3NYECKUMU
CBOMCTBaMH, U3Y4YEHHUE  PE3YJIbTATOB  KOPPO3UM  METAUIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUICOMATEPHUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA
KIbIIUSI W HATpus C BOJOM (BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPUAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IpoOllecca TOPEHUS KeJie3a B KUCIOPOJIe
(BO3BMOXKHO  KCMOJIb30BAHME  BHJICOMATEPHUAIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIIMA HAa MOHBI: MarHusi, KajblUs, aJIIOMUHUS, [IUHKA, JKeje3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaiubluid (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THIAPOKCHIA ATTFOMUHUS
Y TUIPOKCHUJIA IIMHKA, PEIIEHHE SKCIIEPUMEHTANBHBIX 3a7a4 1o TeMe «BaxkHnelme
METAJLJIbI U KX COSTUHCHUSI.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m Marepuanibl B ITOBCEIHEBHOM XWU3HM YEIOBEKa. be3omacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHYECKUX peakuuil B ObITy. IlepBasi momoinb npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpYKarolleh cpeibl (MpeaeiabHas I0mycTuMast
KOHIIEHTpalus Bemiects, nainee — [1/1K). Ponb xuMuu B pelieHnn 3KOJIOrMYeCKUX
po0aem.

Xumuueckuii IKcnepumenm:

u3ydyeHue oOpaslioB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEpPHBIE
MaTepHuabl).

Mescnpeomemnmnuie ceasu

Peanuzanusi MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX



MOHSTHM, TaK U MOHSATUHN, SIBISIOMIUXCS CUCTEMHBIMU JJISl OTACNIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC MOHATHS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, AaHalu3, CHUHTE3, KIacCUpUKalusi, MEpUOJUYHOCTh, HAOIIOACHHE,
HKCIEPUMEHT, MOJEIMPOBAHUE, H3MEPEHHUE, MOJENb, SBICHHUE, IapHUKOBBIN
3 eKT, TEXHOIOTHS, MaTEPHUAIIBI.

duszuka: Marepus, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbI, PaAUOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUI 3apsij, MPOBOJHUKH,
HOJyIPOBOJHUKH, JAUDJIEKTPUKH, (POTOJIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHUE BEILECTBA, a3, pacTBOpP, pACTBOPUMOCTb, KpUCTANINYECKast
peméTka, CIiaBbl, (U3MUECKUE BEIMYUHBI, CIUHUIBI U3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COTHIIE.

buonorust: ¢ortocunTes, npixanue, Oumocdepa, d3KOCHCTEMA, MUHEPAIBHBIC
y10OpeHus, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOIIAEMBbI€, TOTLITUBO, BOAHBIE PECYPCHI.

INVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110

XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pPE3yNbTaThl OCBOCHHUS MPOTPaAaMMbl OCHOBHOTO  OOIIIETO
oOpa3oBaHUs JOCTUTAIOTCS B XOJi¢ OOyYeHHMS] XUMHUU B €IUHCTBE Y4EeOHOW H
BOCITUTATEIHHOM JEATEIHHOCTA B COOTBETCTBUU C TPATUITMOHHBIMU POCCUUCKUMU
COIIMOKYJIBTYPHBIMH W JTYXOBHO-HPAaBCTBCHHBIMH IICHHOCTSIMH, TPUHSATHIMH B
oOIIecTBe MpaBWIaMH M HOPMAaMH TOBEACHHS M CIIOCOOCTBYIOT TIpoIeccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COLIMATIU3AINH 00yUYatOIIUXCS.

JIn4HOCTHBIE ~ pPE3yNbTAaThl  OTPAXKAIOT  TOTOBHOCTh  OOYyYaIOIIUXCS
PYKOBOJICTBOBATbCS CHUCTEMOM IMO3MTHUBHBIX IICHHOCTHBIX OpHCHTAMH U
pacHIMpEeHHE OIbITA ISATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

IIEHHOCTHOTO OTHOIIICHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUUECKOMY
W HAy4YHOMY HACJICIUI0, TIOHMMAHHS 3HAYEHUS XUMUYECKONW HAyKH B >KU3HU
COBPEMEHHOTO OOIIEeCTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHON WH(pOpMaiueir o
MEPEIOBBIX JOCTMIKCHHMSIX W OTKPBITHUAX MHPOBOH M OTCYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHUS:

MPEACTABIICHUS] O COLMAIBHBIX HOpPMax U TMpaBWIaX MEKINYHOCTHBIX
OTHOIIICHUH B KOJUIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOH,  y4eOHOWCCIIEOBATENbCKOW, TBOPYECKOM W APYrHX  BUAAX
NEATETbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM EATEILHOCTH TpU



BBITIOJITHCHUH Y4Y€OHBIX, TMO3HABATEIBHBIX 3374, BBIMOTHEHUU XUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YICOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
W B3aWMOIIOMOIIIM B TIPOIECCE OTOM Yy4eOHOM [eATeTbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TIOBEJECHUE U TIOCTYNKH CBOMX TOBApUILEH C MO3UIUH
HPaABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSI

MHPOBO33PEHUYECKHE TPEICTABICHUS O BEIIECTBE M XUMHUYECKOW PpEeaKIlnw,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO pa3BUTUSI HAYKHM W COCTAaBIIAIOIIHNE
OCHOBY I TIOHUMaHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpPaA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHsI TMPUPOJIbI, B3aUMOCBS3AX YEJIOBEKA C
MPUPOJHOM CPEJIO, O POJIM XUMUHU B ITO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIIbHBIE MOTHUBEI, HAIIPaBJICHHBIC Ha IMOJTYYECHUE HOBBIX 3HAHHWM 10
XUMHUH, HEOOXOIUMBIE i OOBSICHEHHS HaOJIIOaeMbIX MPOIECCOB U SIBICHUM,
MO03HABATENIbHON, MH(DOPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYpPhI, B TOM YHCIIE
HAaBBIKOB CaMOCTOSITEIbHOH pabOThl C YYCOHBIMH TEKCTaMH, CIPaBOYHOMN
JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMH HH()OPMAITMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JH0003HATENBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K €caMOOOpa3oOBaHHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOM
JEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAIMPAaBICHHOCTH M YPOBHS OOY4YCHUS B
JlabHEHIIEeM;

4) hopMHUPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTH KU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KH3HU, OCO3HAHHUE MOCIEACTBUN U
HETPUATUE BPEIHBIX MPUBBIYCK (YIOTPEOICHHS aIKOTOJIs, HAPKOTUKOB, KypeHHs),
HEOOXOJIMMOCTH  COOMIOJICHUS] MpaBui O€30MacHOCTH TpU  OOpalleHuu ¢
XUMUYECKMMHU BEIECTBAMH B OBITY U PEATbHOU KU3HH,

5) Tpy10BOT0 BOCTIMTAHUSI:

HWHTEpEC K MPAaKTHYECKOMY H3yYEHHUIO Tpodeccrii U Tpyaa pa3audHoro poja,
yBaXEHUE K TPYAY W Pe3ynbTaraM TPYAOBOW MEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHUs TMPEAMETHBIX 3HAHWKW TI0 XWUMHH, OCO3HAHHBIA BBIOOD
WHUBUTyaJIbHON TPAeKTOPUHU MPOAOKEHUST 00pa30BaHUs ¢ YYETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCHEIIHON TPOo(heCCHOHATBLHOM ACATEIHPHOCTA M Pa3BUTH HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANBHON CPEJIE;

6) 3K0J10rM4ecKOr0 BOCIIUTAHUSI:

HKOJIOTHYECKH IIE€JIECO00pa3HOE OTHOIICHHE K TPHUPOAE KaK HCTOYHHKY
KU3HHU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHMS, TOHUMAHUE IIECHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY



Gu3nUecKOMy U TMCUXUYECKOMY 3J0POBBIO, OCO3HAHHME ILIEHHOCTH COOIIOICHUS
paBuJI 6€30MaCHOTO MOBECHUS MPU padOTe C BEIIECTBAMH, a TAKXKE B CUTYyaIHsIX,
YTPOXKAOIINX 310POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
pelieHus 3a7a4, CBA3aHHBIX C OKPYXKAIOIIEH MPUPOTHON CPEIOH, /1JI TOBBILLICHUS
YPOBHSI  3KOJIOTMYECKOM  KYyJIbTYpbl, OCO3HaHUS IJ00aJbHOTO  Xapakrepa
AKOJIOTMYECKUX MPOOJEM M IMyTEeW UX PEIICHHS MOCPEICTBOM METOJOB XUMUHU,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOM U COIMATTLHOM MPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe wMeTanpeAMETHBIX pE3yJbTAaTOB BBIACISAIOT 3HAUYUMBIC IS
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TOHATUS (3aKOH, TEOpHs,
MPUHITUI, TUTIOTE3a, (PAKT, CUCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPbhIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTaxX W MO3BOJSIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM
HAay4YHOW KapTUHE MHUpA, U YHUBEpCAIbHbIC YUeOHbIE NeHCTBUS (IT03HABATEIbHbIE,
KOMMYHUKATHUBHBIE, PEryJISATHBHBIE), KOTOpbIE 0OECIEeUnBalOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIJTAHUPOBAHHUIO M OCYIIECTBICHUIO Y4EOHOU
JEATEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA

ba3oBble ornueckue aeiicTBU:

YMEHHUSI HKCIMOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHUH
3HAHWI: PACKPBIBATh CMBICI XMMHUUYECKHX TMOHATUN (BBIAEIATH UX XapaKTEpHbBIC
MPU3HAKH, YCTAaHABIIMBaTh B3aUMOCBSI3b C JPYTMMU HOHSTHUSMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBACHEHUS OT/AEIbHBIX (PAKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUSI U
KpUTEpUU VISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHABIMBATh TMPUYNHHO-CIICJCTBEHHBIE CBS3M MEXKIYy OOBEKTaMH H3YyUCHHSI,
CTPOUTH JIOTUYECKUE PACCYXIEHUS (MHAYKTUBHbBIC, NENYKTUBHbIE, 10 AHAJIOTUN),
JIeJIaTh BHIBOJIBI U 3aKIIOUCHMUS;

YyMEHHUE TMPUMEHATh B TIpolecce TMO3HAHMS TOHATUS (TIPEAMETHBIE W
MeTanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJICIIN, UCTIOJIb3yEeMbIE B XUMHUH,
peo0pa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMUHU MOJCIIbHBIC TTPEICTABICHUS —
XUMUYECKUNA 3HAK (CMMBOJ DdJEMEHTa), XuMuueckas ¢opMyna W ypaBHEHHUE
XUMHUUYECKON peaklny — MPU PEIICHUH y4eOHO-TI0O3HABATEbHbBIX 3aJ1ad, ¢ Y4ETOM
ATUX MOJIENBHBIX MPEJICTABICHUN BBISIBISATh U XApaKTEPU30BATh CYIIECTBEHHbBIC
MPU3HAKN W3y4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUECKUX PEAKITUH,
BBISIBIIATH ~ OOIME  3aKOHOMEPHOCTH, NIPUYUHHO-CJICACTBEHHBIE CBS3HM U
MPOTUBOPEYUHS B U3yUaeMbIX MIPOIIECCAX U SBJICHUSIX.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.



YMEHHUE HCIOIb30BATh MOCTABJICHHBIE BOIPOCHI B KAauy€CTBE HHCTPYMEHTA
MO3HAHMs, a TaKXKEe B KAueCTBE OCHOBBI JJs1 (POPMHUPOBAHUS TUIOTE3BI IIO
IPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX CYKICHUN;

OpUOOpEeTEeHNE OMbITa IO IUJIAHUPOBAHUIO, OPraHU3allUd M IHPOBEICHUIO
YUEHUYECKUX OJKCIEPUMEHTOB, YMEHHE HaOIoJaThb 3a XOJIOM IIpolecca,
CaMOCTOSITENIFHO TPOTHO3UPOBATh €r0 Pe3ybTaT, GOpMyIUpPOBaTh OOOOIICHUS U
BBIBOJIbI IO PE3yJIbTaTaM MPOBEAEHHOIO OMbITA, HCCIEOBAHUS, COCTABIATh OTUET
O MIPOJIEJIaHHOM padoTe.

Pa6ora ¢ undpopmanmeii:

YMEHHME BbIOMpaTh, AHAIU3UPOBATH WU HUHTEPIPETHPOBATH HH(OpPMALIHIO
pa3IUYHBIX BUJOB U (POPM IMPEACTABICHUS, MOJy4aeMyl0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIONyJIApHAs JUTEpaTypa XUMHUYECKOIO COJAEpXkaHUS, CIPABOYHBIE
nocobust, pecypcbl MHTepHeTa), KpUTUYECKH OLEHUBATh MPOTUBOPEUUBYIO U
HEJ0CTOBEPHYIO HHPOPMAIIHIO;

YMEHUE NPUMEHATh Pa3jIu4yHble METOJAbl U 3aMpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 ONPEECIEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTh  MCHOJb30BaHUS  HMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaZICHUE KYJIbTYPOW aKTUBHOTO UCIIOJIb30BAaHUS PA3IUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOATEIBHO BBIOMPATh ONTUMANBbHYIO (DOpMY IIpeAcTaBIeHUs] HHPOpMALUU U
WUTIOCTPUPOBATh pEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
npyrumu hopmMamu rpaduKu 1 KX KOMOWHAIIUSAMY,

YMEHHME HCIIOJIb30BaTh M AaHAJNM3UpPOBAaTh B Ipouecce Yy4yeOHOH u
UCCIIEIOBATENbCKON N1€ATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHHKAaTHBHBIE YHHBepPCcAIbHbIE YueOHbIe JeliCTBUS:

YMEHHUS 3aJlaBaTh BOINPOCHI (B XOJ€ Jauanora W (WJIh) JUCKYCCHH) TIO
CyLIECTBY  OOCyXJaeMol  TeMbl, (OPMYJIMpPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTEJIBHO BBITTOJHEHMSI MPEJI0KEHHOM 3aauH;

YMEHUSI  NPEJCTaBIsATh  MOJYyYEHHbIE  pe3yJbTaThl  IO3HABATEJILHON
NESTEIbBHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JejaTh IPE3eHTALUI0
pe3yJabTaTOB BBIMOJIHEHUS XHMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITa,
1ab0opaToOpHOI pabOTHI O MCCIIEJOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

YMEHMsI Y4eOHOTrO COTPYAHMYECTBA CO CBEPCTHUKAaMM B COBMECTHOU
NO3HABATEJIbBHOM W MCCJIEIOBAaTEIbCKOM  JEATEIBbHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB M COTIACOBAHUS
no3unuil (00cyXaeHusi, oOMEeH MHEHHMSIMH, «MO3TOBBIC IITYPMbI», KOOPIWHAIUS



COBMECTHBIX JEHUCTBUM, ONPENCIICHUE KPUTEPHUEB MO OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBepcaJbHbIe y4eOHbIe NeCTBHSA:

YMEHHE CaMOCTOSITEJIbHO ONPEACISATh LEIU JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIIECTBIISATh, KOHTPOJIUPOBATh U TMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpATh Hanboee 3p(eKTUBHBIE CIIOCOOBI PEIICHUsI YUYECOHBIX U
ITO3HABATENBHBIX 33/1a4, CaMOCTOATENIBHO COCTABJIATH WA KOPPEKTUPOBATH
MPEIOKEHHBIM  AJITOPUTM  JIEUCTBUK TIPA  BBINIOJIHEHUM 33JaHUA C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHUBATh COOTBETCTBHUE IIOJYYECHHOI'O pe3yjbTara 3asBICHHOM LIE€JIH, YMEHUE
WCIIOJIB30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEJIAracMbI€ B YCIOBUHU 3aJaHUN.

NPEIMETHBIE PE3YJIBTATHI

B cocraBe mnpeAMETHBIX pE3yJbTaTOB [0 OCBOCHHUIO 005A3aTEIbHOTO
COJIEpKaHusl, YCTaHOBJIEHHOTO JaHHOW (QeaepanbHONM paboueill mporpamMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYalOIIMMHKCS HAy4dHbIE 3HAHUS, YMEHHUS U CHOCOOBI
JneucTBul, crnenuduueckue A TpeAMETHONM o0nactu  «XUMHS», BUIBI
NEATEIBHOCTH IO  IOJYYEHHI0 HOBOI'O  3HAHWs, €r0  HWHTEPIpPETALNH,
peoOpa30BaHUIO U NPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYAlLIMSIX.

K koHiy oOyueHuss B 8 kiacce mpeaMeTHbIe pe3yibTaTbl Ha 0a30BOM YpOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBAaTh CMBICJ OCHOBHBIX XMMHUYECKHX IOHATHUW: aTOM, MOJIEKYJIA,
XUMHUYECKUN DJIEMEHT, IPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOJHAS M HEOJAHOPOAHAs), BaJICHTHOCTb, OTHOCUTEIbHASI aTOMHASI U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COETMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTA4, OCHOBAHHE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTEIIECHBb
OKHCIICHUS, XMMHUYECKasi peakius, KiIacCUpUKalusg peakiuil: peakiuu
COCIVHEHUS, PEaKLUU Pa3JIOKEHUS, PEAKIUU 3aMEIICHUs, pPEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEII0BOU AP(EKT peakiuu,
AIpO aTOMa, HJIEKTPOHHBIM CJIOM aroma, aTOMHasi OpOHUTallb, PaaUyC
aToMa, XUMHUYECKas CBS3b, MOJSAPHASA U HEMOJSIpHAs KOBAJECHTHAs CBA3b,
WOHHAs CBSA3b, MOH, KATMOH, AaHWOH, PACTBOP, MAacCOBas J0Js BEILECTBA
(IpolLieHTHAs! KOHIIEHTPAIs) B PACTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKHX TOHITUH H
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

e HCIOJB30BAaTh XHUMHYECKYIO CHMBOJHMKY JJsi COCTaBlIeHUS (opmyin
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKIUN;

e OMpEAENATh BAJIEHTHOCTh ATOMOB AJIEMEHTOB B OWHApHBIX COCIUHEHUSX,
CTENEHb  OKUCIEHUS  BJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,



MPUHAIJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACcCy COEIMHEHUN 0
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W WOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

packpsiBath cMbIica [lepuomnueckoro 3akona J[. M. MeHnneneena:
JEMOHCTPUPOBATh TNOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mnoJjioxkeHus B Ilepuoauueckoil cucreme,
3aKOHOB COXPAHEHMS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSI, 3aKOHA ABOTrajipo;

ONMKCHIBATh M XapakTepu3oBaTh TabmuuHyio ¢dopmy [lepuoanueckoit
CUCTEMBbl XMMHMYECKHUX OJJIEMEHTOB: pa3iuvaTh I[OHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)», Maneie U
OOJIbIIIE TIEPUOJIbI, COOTHOCUTH OOO3HAYCHMS, KOTOPhIE HUMEIOTCA B
tabmuie «llepuoanueckass cucremMa xumuueckux osiementoB . .
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB M 3apsij sijpa, o0llee YUCIo 3JIEKTPOHOB
U pacrpeesieHUe UX Mo JEKTPOHHBIM CIIOSIM);

KJIacCCU(UIIMPOBATh XUMHUUYECKUE SJIEMEHTHI, HECOPraHUYECKUE BEIIECTBA,
XUMHUUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOLIMX B pEaKUUU
BEIIIECTB, M0 TEIUIOBOMY (D PeKTy);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XUMHUUYECKHE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPIK/Iasi ONMMCAHUE MPUMEPAMH MOJIEKYIISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpPALICHUA B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISITH OTHOCHUTEIBHYIO MOJICKYJISPHYIO UM MOJISIPHYIO MaccChl
BEII[ECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOTO »dJieMEeHTa 1o ¢dopmyre
COEIMHEHUS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

MPUMEHSITh OCHOBHBIC OIEpAllMM MBICIUTEILHON JNEATeIbHOCTH — aHaJu3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTH3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE MPUYUHHO-CJIEACTBEHHBIX CBSI3€M — MJI1 M3Yy4YEHUSI CBOWCTB
BEIIECTB M XHUMHUYECKHX PpPEaKLHil, €CTECTBEHHO-HAYYHbIE METObI
MO3HAHUSI — HaAOIIOJICHUE, W3MEpPEHUEe, MOJICIUPOBAHHUE, SKCIEPUMEHT
(peaJIbHBINA U MBICIICHHBIN );

cieioBaTh ~ IpaBWJiaM  MOJb30BaHUA  XMMHUYECKOM  MOCYIOH U
7abopaTopHBIM  000pYJIOBaHWEM, a TaKXKe TMpaBUjiaM OOpaImIeHUus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMUA 10 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUI0O U COOMpPAHMIO



ra3oo0pa3HbIX BeIIeCTB (BOAOpPOAAa M KHUCIOPOJAA), MPHUTOTOBICHUIO
pPacTBOPOB C OMPEACIEHHON MacCOBOM JOJIEM PACTBOPEHHOTO BENIECTBA,
IJIAHUPOBATh W TMPOBOAWTH  XHUMHYECKHE  DKCIICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB IIENOUEH U KUCIIOT C MOMOIIBI0 MHAUKATOPOB
(;makMmyc, dheHondTaend, METUIOPAHXK U JPYTHe).

K xonmy oOyuenus B 9 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

pacKpbIBaTh CMBIC OCHOBHBIX XHUMHUYECKHUX MOHATHUWA: XWMHUYECKHM
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHHOH, IPOCTOE BEILIECTBO,
CJI0’KHOE BELIECTBO, BAJEHTHOCTb, J3JIEKTPOOTPULIATEIIBHOCTD, CTEIEHb
OKHCIICHUSI, XUMUYECKasi peaKiysi, XUMUYEeCKasi CBs3b, TEIUIOBOM 3(PDEKT
peakiuy, MOJib, MOJISIpPHBIM ~ 00BEM,  PacTBOp,  BJICKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJIEKTPOJIUTUYECKAsT IUCCOLMALUSA, PEAKIUMU HOHHOTO
oOMeHa, Karaau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMbIe U
HEOOpaTUMBbIE PpEAKIWU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEaKIINH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb, OKHCICHWE H  BOCCTAaHOBJICHHE,
ajuioTponusi, aMm(pOTEepHOCTh, XUMHUYECKasi CBS3b (KOBaJCHTHAs, MOHHAs,
METAJJIMYECKas), KpUCTAIIMYECKash pelmeTka, KOppo3us METaJlIOB,
CIUIaBbl, CKOPOCTb XHMMHUYECKOM pEaKUHWH, MPEAEIbHO JOIyCTUMAas
koHueHTpauus [1/IK Bemecrna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHX TIOHATHU U
MPUMEHSITH 3TU OHATHUS MPU OMKUCAHUY BELIECTB U UX MPEBPALICHUI;
UCIIOJIb30BAaTh XUMHUYECKYIO CHMBOJIMKY JUJIS COCTaBJICHUS (HOPMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPEAEHATh BAJICHTHOCTh U CTENEHb OKUCICHHUSI XUMUYECKUX JIEMEHTOB B
COCMHEHUAX pPA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OTpeNeIEHHOMY KJIacCy COCIWHEHUN 1o ¢dopmyiaM, BUI XUMUYECKON
CBs3U (KOBaJE€HTHAs, WOHHAS, METAJUIMYECKasl) B HEOPraHUYECKHUX
COCIMHEHUAX, 3aps]l MOHA M0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPax HEOPraHUYECKUX COCAMHEHUH, TUI KPHUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpbiBath cMbIci llepuommdeckoro 3akoHa J[. M. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 IMOHUMAHHWE: ONHUChIBATH W XapaKTepPU30BaTh
Tabnuunyo Gopmy Ilepuogndeckoid CUCTEMbl XHUMHUYECKUX AJIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas noArpynna (A-rpymnma)» U «modouyHas
noarpynma (b-rpynma)», manbie u  OonbIIMe NEPUOIBI, COOTHOCUTH
0o003HaueHUs, KOTOpPhIE WMEIOTCS B TIEPHOJUYECKON TadmuIEe, ¢
YUCIIOBBIMU  XapaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHMHUYECKHX
AJIEMEHTOB (COCTaB U 3apsii  sijapa, oOIlee 4YUCIO BJIEKTPOHOB H



pacmpeiesieHne WX TI0 DJEKTPOHHBIM CIIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MCHECHHHM CBOWCTB 3JICMEHTOB M MX COCIWHCHUN B
npeiesiax MaJlbIX IMEPUOIOB U TJIABHBIX TOJATPYII C YIETOM CTPOCHUS UX
aTOMOB;

KJIACCU(PUITMPOBATh XUMHUYECKHE SJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA,
XUMUYECKHE peaknuu (10 YHUCIy U COCTaBy YYaCTBYIOIIUX B PEAKITUU
BEIIECTB, MO0 TEIIOBOMY 3P (HEKTy, 0 W3MEHEHHUIO CTETICHEH OKHCIICHHUS
XUMHYECKUX JICMCHTOB);

XapaKTepu30BaTh (OMHUCHIBATh) OOIIME W CHEHU(PUIESCKHE XUMHUYCCKHE
CBOMCTBAa TPOCTHIX U CJOXHBIX BEIIECTB, MOJATBEpPXKAasi OIKUCAHUE
pUMEPaMH MOJICKYJSIPHBIX W HMOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMHUYECKUX PEaKIUN;

COCTABJISITh  YPaBHEHUS JJICKTPOJUTHUYECKON JHUCCOIUAIMU  KHUCIIOT,
HIeJIOYEH U COJICH, MOJTHBIE ¥ COKPAIIEHHbIC YPABHEHUS PEAKIIMI HOHHOTO
oOMEHa, ypaBHEHHUS pPEaKIWi, MOATBEPKIAIOMUX CYIICCTBOBAHUE
TEHETUYECKOM CBSI3HM MEK/Ty BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX —PEAKIIUN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHCca ITHX PEaKIni;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHWSI,
BO3MOYKHOCTH TIPOTCKaHUS XWMHUYECKHX TMPEBPAlIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJISPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJieMeHTa 10 ¢opmyre
COEIIMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNH;

coON0aTh  MpaBUja  MOJb30BAHUA  XUMHMYECKOW  MOCYAOH H
7abopaTOpHBIM  O00OpYJOBAaHHWEM, a TaKXe TMpaBWwia oOOpameHus ¢
BCI[ECTBAMH B COOTBETCTBUM C WHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPaHHUIO
ra3000pa3HbIX BENIECTB (aMMHAaKa U YIJIEKHUCIIOTO rasa);

MPOBOJUTh  PEAKIMH,  IOATBEPKIAIOININEC  KAYCCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOPHUA-, OpoMuU-,
uonua-, kapOonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYCHHBIX METAJUIOB, NMPUCYTCTBYIOIIHWE B
BOJIHBIX PacTBOpaxX HEOPTAaHMUECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OTEPAIMU MBICIUTEIBHON JEATeTLHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEMATHU3AINIO, BBISIBICHUEC
MPUYUHHO-CJICICTBEHHBIX CBS3€H — I WU3y4YEHUS CBOWCTB BEIICCTB U
XAMHUYECKUX PEaKIHid, eCTECTBEHHO-HAyYHbIE METOABl TMO3HAHUS —



HaOMIOZICHUE, M3MEpPEHHe, MOJICIMPOBAHUE, DKCIEPUMEHT (pealbHbId U
MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbIe IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 9 bubmuoreka [IOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuumudeckue 15 1 bubnunoreka LIOK

' peaxiuu https://m.edso0o.ru/7f41837c

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oKkcuaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bubnmorexa LIOK

' Y COJISIX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U
31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XUMHU4YECKas CBA3b. BuGmorexa LOK
32 OkHCIMTENEO- 8 ! https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIBHBIE PEAKIIUU
Bbu6moreka [JOK
Hroro mo paszery 15 https://m.edsoi_.[ ru/7f41837c
PesepsHoe Bpems 3 buomorexa LIOK
https://m.edso00.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4 5
I[TPOT'PAMME
9 KIIACC
KounuectBo yacos DJIeKTPOHHbIE
No /11 HaunmeHnoBaHMe pa3ie/ioB U TeM Komrpoapmsie  Tpaktuseckue (uudpossbie)
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesr
Pa3nes 1. BemecTBO 1 XMMHYecKHe peaKIIuu
11 [ToBTOpenue u yriuyoneHue 3HaHUN 5 1 bubmuoreka [IOK
OCHOBHBIX pa3/IeoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
19 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bu6muoreka [JOK
peakuuin https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTHYECKAS JUCCOIALIHS. 3 1 1 bubnuotexa [JOK
XHWMHUYECKUE PEAKIIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3zgen 2. HeMeTaJIbI M UX COCIUHEHU ST

51 OO0m1as XxapakTepruCcTUKa XUMHYECKUX 4 bubnmnoreka HOK
' snementoB VIIA-rpymisl. [anoress: https://m.edso0.ru/7f41a636
OO01mas XxapakKTepUCTHKA XUMUYSCKUX
2.2 sneMeHToB VIA- nel. Cepa u eé 6 Bubmorexa HOK
' TPYITBL -CP https://m.edsoo.ru/7f41a636
COeIHEHUS
OO01mas XxapakTepUCTHKA XUMUIECKUX
2.3 anemeHToB VA-rpynnsl. A3ot, hpochop u ux 7 bubmorexa OK
' PYTHIRL ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
O01asg xapakTeprUCTUKa XUMHUYECKIX
2.4 3H€§€HTO]§) IVA? el YIiIepoa u 8 Bubmiorexa IOK
' . FPYTIIEL poa https://m.eds00.ru/7f41a636
KPEMHUH U UX COCAMHCHUS
Htoro no pazneny 25
Pa3znen 3. MeTaJliibl H HX COeAMHEHUA
bu6nunorexa LIOK
3.1 00 I 4
HIHE CBOMCTBA METAILIOB https://m.edsoo.ru/7f41a636
. bubmuoreka [IOK
2 B 1
3 aXKHEHUIIe MeTaJUIbl U UX COEIUHEHUS 6 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pa3nes 4. Xumus n okpy:kapomasi cpeaa
4.1 BemecTtBa 1 MaTepuaisl B )KU3HU YEJIOBEKA 3 bubmorexa LIOK
' - p https://m.eds00.ru/7f41a636
Hroro 1o pasneny 3
PesepBHOE BpeMs 3 bubmorexa HOK

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



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

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 7
IMOYPOYHOE IIVIAHUPOBAHUE
8 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3ydyeHusi  odpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
1 [Ipenmer xumuu. Poiap XuMuu B )KU3HU 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTve 0 MeTO/IaX O3HAHUS B XUMUU 1 bubmorexa LHOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpasuia
3 paboThI B 1a00paTOPUU U TIPUEMBI 1 bubnuorexa [JOK
oOparieHus ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Uucteie BemecTBa U cMech. CIocoObl 1 bu6mmoreka [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTruyeckas paGora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmmorexa [TOK
a . bHuMep https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHOM COJIN)»
bu6mmorexa [IOK
6 ATOMEI H MOIICKYJTEI 1 https://m.edsoo.ru/ff0d2a6c
7 XuUMHUUYECKHE PJIEMEHTBI. 3HAKU 1 bu6mmorexa [IOK
(CMMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTble U ClOXKHBIE BEIIECTBA 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0d2a6c¢c



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

bubmuorexa [JOK

9 A -
TOMHO"MOTICKyJIApHO® yHetue https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumuueckas popmyia. BareHTHOCTB bubmmorexa [JOK
pMyza. https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX 3JIEMEHTOB
1 OTtHocCuTENbHAS aTOMHAs Macca. bubnmoreka [JOK
OTHOCHUTENBbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10151 XUMHYECKOI0O bubmuorexa [JOK
JJIEMEHTA B COCIMHEHUH https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Moiib. bu6mmorexa [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBIICHUS. bu6mmorexa [IOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haku U ycioBUs IPOTEKAHUSA bubnnoreka [JOK
15 .
XUMHYECKUX PEAKIUN https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHUsI MacChl BEUIECTB. bubnuotexa [JOK
XUMUYECKUE YPABHEHHS https://m.edso0.ru/ff0d3b88
Brruucnenust koamdecTBa, Macchl
17 BEILIECTBA 10 YPABHEHUSIM XUMHUYECKHUX bubmorexa [JOK
H N P https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanmst XuMuueckux peakimia
18 (coe I/IHq;HI/ISIH a3JI0KECHUS e Bubmmorexa LIOK
A o : https://m.edso0.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O6o0IIeHne u bubmmorexa [JOK
H et Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonrtponbHas padora Nel no reme bubnnorexa [JOK

«BellecTBa 1 XUMHUYECKHUE peaknumn»

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

Boznyx — cmecs razos. Cocras

21 Bo3ayxa. Kucinopom — snemMeHT u bubmmorexa [JOK
AYxa. PO https://m.edsoo.ru/ff0d448e
poctoe BemecTBo. O30H
du3nvecKue 1 XUMHUUYECKUE CBOMCTBA
22 KHMCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
poAa (peartt . https://m.eds00.ru/ff0d4614
ropenue). [lousarue 06 okcumax
CriocoObI MOJTyYeHHUsT KHCIIOpOia B
23 J1a00paTOPHH M IMPOMBIILJICHHOCTH bubmorexa HOK
paTop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIECKOM
24 peaKkuuu, MOHSITHE O bubnnoreka [JOK
TEPMOXUMHUYECKOM YPaBHEHHH, 3K30- U https://m.edsoo0.ru/ff0d4790
IHAOTEPMHUCCKUX PEAKIIUIX
Tormnueo (HedTh, yroib U METaH).
25 3ar ;13He1§1/1e(11;03 . a, CTI0COOBI Zro bubmmorexa LOK
P AYXa, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALCHUS
[IpakTuueckas padora Ne 3 o Teme
26 «ITonydeHue u coOMpaHue KUCIOPOIa bubmmorexa [OK
yi . p poaa, https://m.edsoo.ru/ff0d4ae2
W3Y4YEeHHE ero CBOMCTBY
97 Bonopon — anemeHT u nmpoctoe bubnuoreka [IOK
BelecTBO. Haxoxaenue B npupojie https://m.edsoo.ru/ff0d4dd0
78 du3nyecKre U XMMUYECKUEe CBOMCTBA bubmuorexa [JOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [ToHsiTHE O KUCIIOTAX U COMAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI oTydeHus BOAOPOa B bubnuorexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
31 [IpakTuueckas padbora Ne 4 o Teme bubnnorexa [JOK



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
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https://m.edsoo.ru/ff0d4dd0

«[Tomyuenue u cobupanue BOAOPOA,
M3Y4YCHHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42

ModnsipHblii 00bEM ra30B. 3aKOH

bu6mmoreka [IOK

32
ABorazpo https.//m.edsoo.ru/ff0d542e
Brruucnenus o0béMa, KoaudecTBa
33 BEIIIECTBA ra3a Mo €ro U3BECTHOM bubmorexa HOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brruucnenus 00bEMOB ra3oB 0
34 ABHEHHUIO PEaKIIMy Ha OCHOBE 3aKOHA bubmorexa LHOK
7P " peait . https://m.edso00.ru/ff0d5708
00BEMHBIX OTHOIIICHHUI ra30B
35 DOu3nvecKue U XUMHUUYECKUE CBOMCTBA bu6mmorexa [IOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwuii. [Tonstie 06 bubnnoreka [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. Hackiienneie
37 u HI;HaCBI peHHHz aCTBOPBI MHEIICCOBaSI bubmorexa HOK
Hl P P https://m.edsoo.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE
[IpakTuueckas padbora Ne 5 o Teme
38 «IIpuroroBiieHrE paCTBOPOB C bubnuoteka [JOK
ONpeAcIEHHON MacCCOBOU JT0JIEN https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KonTponbnas padota Ne2 o teme bubnnoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcunsl: cocTaB, KacCUpUKALIUS, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonydyenue U XMMHAYECKUE CBOMCTBA
yi bu6mmoreka [IOK
41 KHUCJIOTHBIX, OCHOBHBIX 1 aM()OTEPHBIX

OKCHUI0B

https://m.edsoo.ru/ff0d664e
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OcHoBaHHUS: COCTaB, KJIacCU(UKAIIHS,

bubmuoreka [JOK

42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue u XuMHUYECKHE CBOMCTBA bubnuoreka [IOK
OCHOBAaHUM https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccuduxanus, bubnmoreka [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TosnydyeHne u XUMHUYECKUE CBOWCTBA bubmumoreka [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMEHKIATypa,
46 cnoco((ibll) oI )eHI/ISI nganIc)KI/Ie bubmorexa LHOK
N v ’ https://m.eds00.ru/00ad9474
CBOICTBA
[IpakTuueckas paborta Ne 6. Pemenue
47 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe bubnnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAaHUUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHECHUIN»
48 I'eneTnyeckas cBA3b MEXKIYy KilacCaMu bubnnorexka [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O06o0061IeHre U crucTeMaTu3alys 3HaHU!
B H https://m.edsoo.ru/00ad9ch2
KonTtponbHast pabota Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX bubmorexa HOK
o P https://m.edsoo.ru/00ad9ela
COEIMHEHUI
[TepBbie MOMBITKH KIacCUPUKAITIT
51 XMMHYECKHUX A1eMeHTOB. [loHsTHE O bubmorexa [JOK
' https://m.edsoo.ru/00ad9ffa
IPyIIax CXOJHBIX AJIEMEHTOB
[Tepuonnueckuii 3aKOH U
bu6mmoreka [JOK
52 [Tepuoanueckas cucTeMa XUMHYECKUX

anemenToB /1. . MenaeneeBa

https://m.edsoo.ru/00ada52c
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https://m.edsoo.ru/ff0d67ca
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bubmuorexa [JOK

>3 HepHozEt, rpyILl, MOATpYIIIIS https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnmoreka [JOK
saep. M3oTonbl https://m.edsoo.ru/00ada342
CrtpoeHue 3NIeKTPOHHBIX 000JI04eK
55 aToMOB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKa XUMHUECKOTO
56 3JIEMEHTA MO €ro MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanueckoro 3akoHa st
57 pa3BuTHUA HayKu U npaktuku. /. 1. bubnuorexa [IOK
MenpeneeB — y4€HBIM, IEJAror U https://m.edsoo.ru/00ada96e
Ipa)KTaHuH
58 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnmnorexa [JOK
XUMHUYECKUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Hormast xiireckas cosp https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nonsipHast XUMHYECKas bubnnorexka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenonsipHas XUMUYECKAst bubnuoteka [JOK
CBA3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 (TereH OKHCIICHHS https://m.edsoo.ru/00adae28
63 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC bubnmnoreka [JOK
peakuuu https://m.eds00.ru/00adb076
64 OKHCIUTEIN U BOCCTAHOBHUTEIN bu6mmoreka [JOK
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https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
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https://m.edsoo.ru/00adb076

65 KontponsHas padora Ne4 o reme 1 bubmumoreka [IOK
«CtpoeHue atoma. XUMHUYECKasl CBA3b) https://m.edsoo.ru/00adb486

66 PezepBHblit ypok. O6001eHNE 1 1 bubnuoreka [IOK

cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00adb33c

67 PesepBHbIil ypok. O60011eHIE 1 1 bubnnoreka [JOK

cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00ad9cb?2

68 PezepBHblit ypok. O6001eHne u 1 bubnnorexa [JOK

cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
[MPOTPAMME
9 KIIACC
KoanuectBo yacos JJIeKTPOHHbIE

Ne Hara undgpoBbie

Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi  obpa3oBaTesIbHbIE

pecypcsbl

[Iepnoanueckuit 3aKoH.

1 [lepuonuueckast cucrema 1 bubnuoreka [IOK
XUMH4YECKHX 3aeMeHToB /l. 1. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOMCTB XUMHUYECKHX AJIIEMEHTOB 1 bubmmorexa LIOK

B https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHUOIOB

3 Knaccudukanus 1 HOMEHKIIaTypa 1 bubmuorexa [JOK
HEOPTaHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buabpl XuMU4YecKoi CBA3U U TUTIBI 1 bubnmuotexa [JOK

KPpUCTATNINYCCKUX pCIJ_IéTOK

https://m.edsoo.ru/00adbac6
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https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
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KonTtponsnast padora Nel mo treme

5 «IloBTOpeHue u yriay0aeHue 3SHAaHUN
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay

6 Knaccudukamnuss XUMHIeCKHX bubnunoreka [HOK
PEaAKLH MO pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XMMUYECKOM

7 eakuu. [ToHaTHE O TOMOIE€HHEIX U bubnmorexa [IOK
p ’ https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIHIX
[TonsiTHE O XUMHYECKOM PAaBHOBECHH.

3 @DakTOopBl, BIUSIOLINAE HA CKOPOCTh bubnuorexa [JOK
XUMHYECKON PEaKIuy U MOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHYECKOT'O PAaBHOBECHSI

9 OKHUCIUTEbHO-BOCCTAHOBUTEIbHBIE bubnuorexa [JOK
peakuu https://m.edsoo.ru/00adcade
Teopust 2NEKTPONIUTHYECKON

10 mucconuanmu. CHIbHBIE U CIIa0bIE bubmmorexa [IOK

' https://m.edso00.ru/00adcd68
AIEKTPOIUTHI
11 Hounrie ypaBHEHUS peakIyil bubmorexa [IOK
yp p https://m.edsoo.ru/00add448
XUMHYEeCKHE CBOMCTBA KUCIOT U
12 OCHOBAHWI B CBETE MpeACTaBICHUI bubmorexa LOK
pv https://m.edso0.ru/00add5d8
00 2JIEKTPOIUTUYECKON JUCCOIHAIIIHI
XHUMHUYECKHE CBOMCTBA COJICH B CBETE
13 [IPEACTABIEHNI 00 bubmmorexa [IOK
p . https://m.edsoo.ru/00add8b2
AJIEKTPOJIUTUYECKON JUCCOITHAITIHI
14 ITonsarue o rugponnse conen bubnnorexa [IOK
P https://m.edsoo.ru/00add9d4
15 O000IIIeHNE U CUCTEMATU3ALHS bu6mmoreka [JOK
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3HAHUU https://m.edsoo.ru/00addd12
[TpakTuueckas padota Ne 1.
16 «Pemenue 3KCIepUMEHTATBHBIX bubmmorexa [JOK
P https://m.edsoo.ru/00addbfa
3a1a4»
Kontposbnas padora No2 o teme
17 «INEKTPOIUTUYECKAS TUCCOITUAIIUS bubmorexa HOK
P A HHAL https://m.edsoo.ru/00addecO
XYMUYECKUE peaklui B PaCTBOPax»
OO61mas xapakTepuCcTHKa raJOreHOB.
18 XI/II;IlI/IquKI:/Ie CBlz)fICTBa Ha IIpuUMepe bubmorexa LHOK
pHUMep https://m.edsoo.ru/00addfe2
xJopa
XmopoBogopoa. CoJisiHast KUCIIOTA,
19 XUMHUYECKHE CBOUCTBA, MOJTyYeHUE bubmorexa LHOK
’ yi ’ https://m.edsoo.ru/00ade104
pUMEHEHHE
[IpakTuueckas padora Ne 2 o reme
20 «[TomydeHue CONISTHON KUCTOTHI bubmmorexa [JOK
yi N . ’ https://m.edsoo.ru/00ade348
u3y4deHue e€ CBONCTBY»
Borurcnenus o ypaBHeHUAM
21 XUMUYECKUX PEaKUUi, €CIM OJUH U3 bubmmorexa [JOK
PearIiL, A https://m.eds00.ru/00ade488
peareHTOB J1aH B U30BITKE
99 OO01mas xapakTepuCTHKa SJIEMEHTOB bubnuotexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUY CEPBHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHUI bu6mmorexa [IOK
B [IpUpoOJie. XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOCHHUE, bubnmoreka [JOK
bu3HYecKre U XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
25 Oxcuppl cepbl. CepHas KMCIIOTA, bub6nuorexa [IOK
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¢du3nveckre 1 XUMHYECKUE CBOMCTBA,
[IPUMEHEHHE

https://m.edsoo.ru/00adea28

XHUMHUYECKUE PEAKLIUH, JIEKALUE B
OCHOBE IIPOMBIIIIJIEHHOT O crtoco0a
IIOJIy4EHUS CEPHOU KUCIIOTBI.

bubmuoreka [JOK

26
XHUMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKPY’KaIOIIEeH Cpebl COSAMHEHUSIMHU
cepbl

97 Brruucienue MaccoBoii 101U BBIXOJ1a bubmuorexa [JOK
IIPOJIYKTa PEaKLIUH https://m.edsoo.ru/00adec8a
OO0m1as XxapaKTepuCTHUKa 3JIEMEHTOB
V A-rpynmsbl. A30T, paclipocTpaHeHHe bubnnoreka [JOK

28 :

B TIpupoae, GU3NIECKue 1 https://m.edsoo.ru/00adeeab
XUMHYECKHE CBOMCTBA
AmMmuak, ero gpuzndeckue u

29 YECKHU (E HCTBa, MOJIy4EHUE U bubmorexa HOK
XHMITICCKHC CBOMCTER, HOMYH https://m.eds00.ru/00adf004
MIPUMEHEHUE
[TpaxTrueckas padota Ne 3 o Teme

30 3 P " Hite er bu6mmoreka [IOK
« ovnyqune AMMHAK, H3YHCHHC €ro https://m.edsoo0.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ Gusndeckue u bubnuotexa [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHue HUTPATOB U COJIEN
aMMOHMS B KAUECTBE MUHEPATbHBIX

32 6 X cCKOE P bubnmnoreka [JOK

. XUMHYECK
YAODpeHHH . https://m.edsoo.ru/00adf518
3arpsi3HCHUE OKPYKArOIIEH CpeIbl
COCIUHCHUSIMH a30Ta
bubmuorexa [JOK
33 ®dochop. Okcun pocdopa (V) u 1

https://m.edsoo.ru/00adf68a
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docdopnas kucinora, pusnveckue u
XMMHYECKHE CBOMCTBA, MOJyICHHUE

Hcnons3oBanue pochatos B
Ka4eCcTBE MHUHEPAIbHBIX yI00pEHUH.

bu6mmoreka [IOK

34 3arpsi3HEHUE TPUPOAHON CPEIb https://m.edso0o.ru/00adfc20
docharamu
Yriepon, pacupocTpaHeHUE B
35 Hpnpf)ﬂe, EI/II;I/III)IGCKI:/IG Y XUMHUYECKHE bubmmorexa LIOK
N https://m.edsoo.ru/00adfd9c
CBOMCTBa
Oxkcupel yraepoaa, ux Gpusndeckue u
36 XHMHYECKHE CBOMCTBA. bubmuorexa [JOK
DKoJOru4ecKue npoOIeMsbl, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcHOM yriepoaa (1V)
N bubmuorexa [JOK
37 YTOMBHAS KUCTOTA 1 €€ O https://m.edsoo.ru/00ae006¢
[TpakTiueckast pabota Ne 4 o Teme
38 "ITosrydeHne yrieKucioro rasa. bubnuoreka [IOK
KauecTBenHnas peakuust Ha kKapOoHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHavanbHbIe MOHATHS 00
39 OpPraHMYECKUX BEIIECTBAX KAK O bubmorexa HOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YIiIepoa
. bubnuotexa [JOK
40 Kpewmuii u ero coeanteris https://m.edsoo.ru/00ae080a
[Ipaktuyeckas padora Ne 5. Pemenue
41 AKCIEPUMEHTAIBHBIX 3a7a4 I10 TEME bubnuotexa [JOK

«BaxHel1e HeMeTalIbl U UX
COEIMHEHUS»

https://m.edso0.ru/00ae0bf2
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Kontponsnast padora Ne3 o reme

42 «Baxuelnine HemMeTauIbl 1 UX buGnnorexa [IOK
https://m.edsoo.ru/00ae0el18
COEIUHEHUS
OO01mas XxapakTepUCTHKA XUMUIECKUX
3JIEMEHTOB — METAJIJIOB.

43 Mertannuueckas CBsI3b U bubmuoreka [JOK
MeTaJJInYeCcKask KpUCTaIMYecKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nM4ecKre CBOMCTBa
METAILIOB
XUMHYECKHE CBOUCTBA METAJIJIOB.

44 DIIEKTPOXUMUUECKUI P bubmorexa LOK

P . p https://m.edso00.ru/00ael1156
HaIpsHKEHUH METaIOB
OO6mrme crocoObl MoTydeHHs
MeTaiuioB. CrutaBel. BerauciieHus o

45 aBHEHUSIM XUMUYCCKUX PEaKUI bubmorexa LOK
P p ’ https://m.eds00.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COACPKHUT
npuUMecH

46 TToHsaTHE O KOPPO3UU METAILIOB bubmmorexa HOK

PP https://m.edso00.ru/00ael1278
bu6mmoreka [IOK

47 €JIOYHBIE METaJIJIbI
i https://m.edsoo.ru/00ael14b2

48 OKcubl U THAPOKCUJIBI HATPUS U bubnuotexa [JOK
KaJIusg https://m.edsoo.ru/00ael14b2

49 [[lemouHO3eMeNbHBIE METAIIITBI — bubnmoreka [JOK
KaJIBIIMHA 1 MarHui https://m.edsoo.ru/00ael5e8

50 Baxueiime coequHEHN KaIbIIUS Eubmorexa IIOK

4 h https://m.edsoo.ru/00ael5e8

51 O000IIIeHNE U CUCTEMATHU3ALIHS

3HAHUH
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JKEcTtkocTh BOIBI U CIIOCOOEI €8

bubmuoreka [JOK

52 yCTpaHEHHUS https://m.edso0.ru/00ae1886
[IpakTuueckas padora Ne 6 o reme
53 "YKEcTKOCTh BOIBI M METOIBI €8 bubmmorexa [IOK
| https://m.edsoo.ru/00aelae8
yCTpaHEHHUS
N bu6mmoreka [IOK
>4 Asmomuinit https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCHIA U bubnnoreka [JOK
TUJPOKCHIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
= Keieso https://m.edsoo.ru/00ae1d86
57 OKCcHIBI, THAPOKCHIBI M COJIH JKeJie3a bubmuorexa [JOK
(1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O06o001IeHne U CHCTeMAaTH3AINS
3HAHUH
[IpakTuueckas pabora Ne 7. Pemenue
59 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME bubnunorexa [JOK
«BaxHee MeTaljibl U UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS)
Berurcnenus o ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHA, €CIIH OJIUH U3
60 peareHToB /1aH B U30BITKE WU bubnnorexka [JOK
COAEPKUT MpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOH JIOJIM BBIXOJIa MIPOTYKTa
peaxiuu
61 O00011eHNEe U CUCTEMATU3ALIS
3HAHHUH
62 KonTtponpHas padora Ne4 o teme
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«Baxueimue MeTauibl 1 UX

COETUHEHUS
63 BemectBa u maTepuainsl B 1 bubnunoreka [HOK
IIOBCEHEBHOM KU3HHU YEJIOBEKA https://m.eds00.ru/00ae3f50
64 XHUMHUYECKOE 3arps3HEHUE 1 bubnmoreka [JOK
OKpYKarolllei cpebl https://m.edso0.ru/00ae4270
65 Ponp xumuu B penieHnu 1 bubmumoreka [IOK
9KOJIOTUYECKHX MTPOoOIeM https://m.edsoo.ru/00ae4270
66 Peseprublit ypok. O600mIeHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0dOa
67 PesepBHblit ypok. O6o01IeHNE U 1 bubnnorexa [HOK
cUCcTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBHeIit ypok. O000IICHHE 1 1 bubnuorexa [JOK
cucTeMaru3anus 3HaHUN https://m.eds00.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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YUYEBHO-METOJIUYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 kiacc/ I'adbpuensu O.C., OctpoymoB WU.I'., Cnagkor C.A.,
AxknronepHoe obmectBo «M3aaTensctBo «IIpocBemienne»
» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,
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