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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJicHa Ha OCHOBE TpeOOBaHMII K pe3ylbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Takke Ha OCHOBE (eAepanbHOl pabouei MporpaMMbl BOCITUTaAHUS
U ¢ y4€TOM KOHIICTIIMKM TPETOoJaBaHus yd4eOHOTO TMpeaMeTa «XuMHUS» B
oOpa3oBaTenbHBIX opranu3anusax Poccuiickoit deneparum.

[Iporpamma 1mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
oOy4eHMs, BOCHHTAHUS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTrO
npeaMera, YCTaHABIIUBAET 00s13aTENIbHOE MPEAMETHOE CoJIepKaHue,
IpeayCMaTpUBaET pACIpEAEICHHE €ro IO KilaccaM M CTPYKTYpUPOBAHHUE I10
pazienaM M TeMaM MpPOrpaMMbl IO XWMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4ETOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4yeOHOro Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuxcsi, OMNpPEAeNseT BO3MOXKHOCTH TMpeaMera s
peanuzaiuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHS OCHOBHOWM 00pa3oBaTelbHOMN
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3yibTaTamM 00y4YeHUsI XUMUU Ha YPOBHE LIeJIeH U3yUeHUs TPeIMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENLHON JEATEIbHOCTH OO0yYaromerocs IO OCBOCHHIO
y4e0HOTO co/iepKaHusl.

3HaHUWE XHUMHUHU CJIYKUT OCHOBOW il (OPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpeACTaBiICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (GopMUpPYEMbIe XUMHUEWU MPEICTABICHUS O B3aWMOIPEBPAIICHUSIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH 1T CaMOpPa3BUTUS |
dbopMupOBaHUS KYJIbTYPhI IMYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B ()OPMHUPOBAHUE MBIINUJICHUS W TBOPYECKUX CIOCOOHOCTEM
OOy4JaromMXcs, HABBIKOB HX CAMOCTOSITEIBHOW Y4EOHOW  JACSITEIBHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIBCKUX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJTIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YETIOBEKA, SIBJISICTCS OTBETCTBECHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K E€CTECTBEHHO-
Hay4YHbIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTMYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlanHple HampaBieHUS B OOyYE€HUU XHUMHUU O0OECIEUMBAIOTCS CHEIHU(PHUKON
colepKaHUsl ~ y4eOHOro  MpeAaMeTa, KOTOpbI  SBJIAETCA  MEAArOrMYECKH
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XUMHH Ha ONPeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOILIEro 0Opa3oBaHHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMBI MEPBOHAYAIBHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPraHWYEeCKOM XUMHUU W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX IOHSITHI
OpraHU4eCKON XMMHHU.

CrpykTypa coaepKaHMsl MPOTrpaMMbl IO XUMHUH CHOPMHUPOBAHA HAa OCHOBE
CUCTEMHOro moaxoaa Kk €€ m3ydeHuro. CopepikaHue CKIIAJbIBAETCS U3 CHCTEMBbI
MOHATUH O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUN O XUMHUYECKOU
peakuuu. OO0e 3TU CUCTEMBI CTPYKTYpPHO OpraHM30BaHbl 10 MPUHIUIY
IIOCJIEIOBATEIBHOIO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHYECKHUX INPEICTaBICHUI
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Iepunoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YUYEHHU O CTPOEHUM aTOMa U XUMUYECKOH CBA3H;

— TpeACTaBIEHUN 00 JJIEKTPOJIUTUUYECKOW JAMCCOIMAllMM BEUIECTB B
pacTBopax.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENBHO OT OJHOTO
YPOBHS K IPYTrOMY, BBITIOJIHASA (PYHKIUU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOWCTB,
CTPOEHUS U BO3MOKHOCTEH MTPAKTUYECKOIO MPUMEHEHHUS U MOJTYyYEHUS U3y4aeMbIX
BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
MPEJICTABJICHNUS O XMMUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MHUPA B JIOTUKE
€€ CHCTEMHOM MPUPO/Ibl, HIEHHOCTHOIO OTHOLIECHHS K HAYYHOMY 3HAHUIO M METOAaM
NO3HaHHA B Hayke. VM3yueHune XMMUU NMPOUCXOAUT C NPUBJICYECHUEM 3HAHUM M3
paHee M3yYECHHBIX y4eOHBIX mpeameToB: «Okpyxkaromuii mupy, «buonorus. 5—7
KJIacCh» U «Pu3uka. 7 Kiaacey.

[Ipy wu3yyeHUHM XUMHUM TOPOUCXOAUT (GOPMUPOBAHHME 3HAHUI OCHOB
XUMHYECKON HAayKHd KakK 0OJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JeSATEITbHOCTH YEJIOBEKA M KaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpbI. 3a7a4ua
y4eOHOro IMpeaMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbI XUMUUYECKUX 3HAHUN —
BaOKHEUIIUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETHUUECKUX MOJOKEHUMN, TOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, Si3bIKa HAayKd, B MPUOOLICHUH K



HAyYHbIM METOJaM MO3HAHUS MPHU U3YYEHHH BEIIECTB U XMMHUYECKUX PEaKIHii, B
GbopMHUpPOBaHUY U PA3BUTUU MMO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-
MO3HABATENIbHON M y4eOHO-UCCIIEeI0BATENBCKON JIEATEIbHOCTH, OCBOCHUU TPABUII
0e301acHOro o0paInieHus ¢ BEIeCTBAMU B TOBCETHEBHOM KU3HH.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HauYEHHE MPUOOPENH TaKHe 111, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIBHOMY MPHUHSITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KHU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOyyarommxcs K CaMOCTOSITENIbHOM IO3HABAaTEJIbHON JESTENbHOCTH, HAyYHBIM
MeToJaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHue yCaoBUi, CITOCOOCTBYIOIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIMOHAIBHOW M €CTECTBEHHO-HAYYHOU
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLEHUBATH SIBICHUSA
OKpY’KaloIllero MHUpa, WCIOJIb3YySl 3HAHUS U OIBIT, MOJyUYEHHBIE MPU H3yYECHUH
XUMHH, TPUMEHATh UX IPU PELLIEHUH TPOOJIeM B IOBCETHEBHOM KU3HU U TPYJOBON
JeSITEIbHOCTH;

— (QopmupoBaHue y O0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJecOo00pa3HOro TMOBEAEHUS B OBITY MU TPYAOBOM JEATEIBHOCTH B IENIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

— pa3BUTHE MOTHBALMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAlbHEWUIIETO
oOy4eHus.

Oo0111ee 9Kcio 4acoB, OTBEAEHHBIX JIJIsl U3YUYE€HUS XUMUHU HA YPOBHE OCHOBHOT'O
oOmero oOpa3oBanus, cocrabisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COJEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Pojib XMMUU B KU3HU 4YeJOBEKa. XUMHS B CUCTEME HayK.
Tena u BemiectBa. DuU3MYECKUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BeniecTB. [loHsATHE O MeTOAax MoO3HaHMS B XUMHUHU. UHMCTbIe BEIIECTBA U CMECH.
CriocoObI pa3feieHust CMECEi.

ATOMBI M MOJIEKYNbl. XHUMHYECKUE dJeMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U Cl0KHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumnyeckas popmyiia. BaleHTHOCTb aTOMOB XMMHUUYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemecTB. OTHOCUTENbHAS aToMHast Macca. OTHOCUTENbHAs
MOJIEKyJIsIpHasi Macca. MaccoBast 10JI1 XUMHUYECKOTO AJIEMEHTA B COSAMHECHUU.

KonunuecTtBo BemectBa. Moib. MonsipHast Mmacca. B3auMocBsi3b KOoJM4ecTBa,
MacCchl M 4YHMCJa CTPYKTYPHBIX €AMHHI] BemecTBa. Pacuérel mo dopmynam
XUMHYECKUX COETMHEHUN.

duznveckre U XUMUYECKUE SBICHHS. XUMUYECKasi peakius U e€ MpU3HaKH.
3aKOH COXpaHEHHs MacChl BEIIECTB. XUMHUYECKHE ypaBHeHHs. Knaccudukaims
XMUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOW MOCYOMW, MpaBWiIaMHu paboThl B JabopaTtopun u
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM 00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
buznyecKkux CBOMCTB OO0pa3lOB HEOPraHWYECKHX BEIIECTB, HAOIIOIeHUE
busnueckux (MIaBJICHUE BOCKa, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEIHOW MPOBOJIOKH, B3aMMOJICHCTBHIE Mela C KHCIOTOMN) SIBIIEHUH, HAOII0IeHNE U
ONKCaHWE TPU3HAKOB MPOTEKAHUS XUMUYECKUX peakuui (pas3lokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokeHHe T'MIpPOKCcHIa
menu (1) mpu HarpeBaHuu, B3auMojieiicTBHE XKee3a ¢ pacTBopoM cosu meau (1),
U3y4eHHE CIOCOOOB pa3JelieHHus CMeced: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBbIMIApMBaHUE, TUCTUILIALMSA, XpoMaTtorpadus, IPOBEACHHE OYUCTKH MOBAPCHHOMN
CONMM, HAONIOJCHWE W  ONHCAHWE  Pe3yJbTaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHHE MOJEJe MOJIeKys
(IIapocTepKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHMYeCKUX BelllecTB

Bosmyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — ameMeHT U mpocToe
BemecTBo. HaxokaeHwe Kuciaopoga B Tpupoje, (u3uueckue W XUMHUYECKUE
cBoiictBa (peakuuu TopeHus). Oxcunbl. [lpumenenue xkuciopoma. CrocoOsl
MOJly4YeHUsI KUCIOopoJa B J1abopaTOpUU M TMPOMBIIUIEHHOCTU. Kpyroopor
KHciopoa B mpupoze. O30H — aioTporHas MoAupUKaIus KUCIopoaa.



TemnoBolt 3h(dEeKT XUMHUUYECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOsI.

Bonopon — anemenT u npoctoe BemecTBo. Haxoxaenne Bojopoaa B Ipupoe,
bu3nYecKue 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI MoTyueHus. Kucmotsr
Y COJIH.

MonspHabiii 00bEM razoB. Pacd€Tsl Mo XUMHUUYECKUM YPaBHEHUSIM.

dusnueckne CBOMCTBA BOAbl. Boma kak pactBoputesb. PacTBOpHI.
HacplllieHHbIE M HEHACBIIIEHHBIE PAacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Jis BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B IpUpoJZie U B KU3HU 4YeloBeKka. KpyroBopot BoAbl B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyomiue (OCHOBHBbIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpazyromue. Homenknarypa oxcugoB. duzmyeckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyueHnune okcuaos.

OcHoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuil. PU3WYECKHE U XUMHYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenkiarypa kucnor. dusnyeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctn mertamnoB H. H. bekerosa.
[lony4yeHne KUCIIOT.

Comu. Homenknatypa cosieil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnueckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COCAUHEHHUI.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMPEICIICHUE COJepKaHusl KUCIOpoJa B BO3yXe, MOTyUEHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBUS BO3HHUKHOBEHUS U
MpeKpaIieHus ropeHus (rmoskapa), 03HaKoOMJICHUE ¢ 00pa3IiaMy OKCHJIOB U OTIMCAHUE
WX CBOWCTB, TMOJy4YeHUE, COOMpAHHWE, pPACMO3HABAHUEC W W3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3auMo/iericTue Bojopoaa ¢ okcuaom meau (1) (BozsmoxxHo
WCIIOJIb30BaHNE BUJICOMATEPUAIIOB), HAOIIOIEHUE 00Pa31I0B BEIIECTB KOJIUYECTBOM
1 Momb, ucclenoBaHME OCOOEHHOCTEH pPACTBOPEHHs BEIIECTB C Pa3TMYHON
PacTBOPUMOCTBIO, TPUTOTOBIICHHE PACTBOPOB C OMPEICIEHHON MAaCCOBOU aoJen
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJABI C METaUIaMu (HAaTpUEM H
KaJIbllieM) (BO3MOXXHO HCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCJIEIOBAHUE
00pa3IioB HEOPTaHUUECKUX BEIIECTB PA3JIMUHbBIX KJIACCOB, HAOIIOIEHUE U3MEHECHUS
OKpacCKHU UHIMKATOPOB B PACTBOPAX KUCIOT U IIEI0UYEH, U3YyUEHNE B3aUMOJIECHCTBUS



okcuna meau (1) ¢ pactBopom cepHOM KHUCIOTBI, KUCIOT ¢ METaUlaMH, peaKIui
HEUTpaJIN3aluy, IOJYyYEHUE HEPAaCTBOPUMBIX OCHOBAaHUW, BBITECHEHHE OJHOTO
MeTajula IpyruM U3 PacTBOPA COJIH, PEIICHNE SKCIIEPUMEHTAIBHBIX 337a4 10 TEME
«BaxHelmme K1acchl HEOPTaHUYECKUX COCTUHEHUI.

Ilepuoguvecknii 3axkoH u Ilepumoamyeckasi cucreMa XHMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aToMoB. XUMHYECKasi CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX 3jeMeHTOB. IloHsiTHe O
IPYIIAax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBbIE M IIEJIOYHO3EMEIbHBIE METAJLIbL,
raJIOT€Hbl, THEPTHBIE Ta3bl). JIEMEHThI, KOTOpbIe 00pa3yloT aMPOTEpPHbIE OKCHIBI
Y TUJIPOKCHUIBI.

[lepunonnueckunii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /1.
N. Menpneneera. KopoTkonepuoanas u JiauHHonepuoaHas popmsl [lepuognyeckoi
cucteMbl xumudeckux snemeHToB Jl. M. MengeneeBa. llepuonsl u rpymisl.
DU3NYECKHI CMBICI MOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUOAA U IPYIIIBI JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M3oTonsl. DiekTpoHbl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI04eK aTroMoB mepBbix 20 XMMHYECKHX  3JIEMEHTOB
[lepnommueckon cucremsl [[. 1. MenaeneeBa. XapakKTEpUCTHKA XUMHYECKOTO
3JEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYIIAaM U IIEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
DJIEMEHTOB Ui pa3BuTUA Hayku W npaktuku. . WM. MenneneeB — yd€Hblid H
rpaKJaHuH.

Xnumuueckass cBs3b. KoBalleHTHas (HoOJisipHass M HENOJSpHAas) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX IIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucieHus.  OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Iponiecchbl OKMCIIEHNs U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
TMJIPOKCUJA LMHKA C pacTBOPaMU KHCIOT M IIEJIOYEH, MPOBEIAEHUE OIbBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX — PEaKLui
(ropenue, peakiy pas3ioKeHUs], COSTUHEHU).

Mesicnpeomemmnuie céasu

Peanuzanuss MeXIpeAMETHBIX CBSI3€M NMPU HM3yYEHWH XMMHHM B § Kiacce
OCYUIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUH, TaK U MOHATHUH, SBJISIOIIMUXCS CUCTEMHBIMU JJI OTACJBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, MNEePUOJUYHOCTb, HAOJIOJCHUE,
HKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®du3nka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU]I, U30TOIIbI,
PaJOaKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUM 3apsil, BEIIECTBO, TEIO0, OOBEM,
arperaTHO€ COCTOSIHME BEIeCTBa, Ta3, (PU3NYECKHE BEIUYUHBI, EIUHUIIBI
U3MEPEHUS, KOCMOC, ITAaHETHI, 3BE311bI, CONHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE TIOPOIBI, TOJIE3HbIC
MCKONAEMBbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemiecTBo M XUMHYECKasi peaKIHs

[lepnonnueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B W3MEHEHWU CBOMCTB
XUMUYECKUX JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KAJINS, KAIBIUSA U UX COCTUHEHUN
B COOTBETCTBUM C IIOJIOKCHUEM DJJeMEHTOB B llepuonndeckon cucreme u
CTPOCHHUEM UX aTOMOB.

Ctpoenue BemiecTBa: BHJbI XMMHYECKOW CBS3U. THIBI KPUCTALIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKA U
BUJIa XUMHYECKOM CBS3H.

Knaccudukaims 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAcCaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTraHUYECKUX BELIECTB.

Knaccudukanysa XuMUYecKUX peakuuid Mo pa3andyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHHUIO CTETECHEN OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U SHIAOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
ypaBHEHHUS.

[Tonsitue 0 ckopocTH XuUMHUYeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKUX peakiusx. [[oOHITHEe 0 TOMOTEHHBIX M TETEPOTCHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMUYECKOTO

paBHOBECHS.
OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  DJICKTPOHHBIN  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHOU peaKuuu. CocraBiieHue YpPaBHEHUU

OKHUCJTUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMid C  HWCIIOJIb30BAaHUEM  METOJa
AJIIEKTPOHHOTO OajaHca.



Teopus 2IEKTPOIUTUYECKON JUCCOLMALIMU. DIEKTPOIUTHI U HEDJIEKTPOJIUTHI.
KarnoHbl, aHMOHBI. MeXaHW3M AMCCOLMALIMM BEIIECTB C Pa3JIMYHBIMU BUIAMHU
XuUMHUYecKol cBs3u. CteneHs nucconnannu. CuibHbIE U c1a0bIe 3JIEKTPOIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIM HOHHOTO OOMEHa,
NOJIHBIE WM COKpalIEHHbIE HOHHBIE ypaBHeHUs peakuuid. CBoicTBa KHUCIOT,
OCHOBAHUII U COJIEH B CBETE MPEJCTABIECHUN 00 3JEKTPOIUTHYECKOMN TUCCOLUALINY.
KauecTBeHHbIE peakunuy Ha MOHBIL. [IoHATHE O rUApPONIH3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJCISIMM KPUCTALNIMYECKUX PEIIETOK HEOPraHWYECKHUX
BEIIECTB — METAJUIOB M HEMETauioB (rpaduTa U anmasa), CIOKHBIX BEIECTB
(xJ10pHuaa HATpUs ), UCCIIEJOBAHUE 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOM peakiuu OT
BO3JCHCTBUS  pa3iMyHBIX  (PAKTOPOB, MCCIEIOBAHUE BJIEKTPOIPOBOJHOCTU
pPacTBOPOB BEUIECTB, MTpoLiecca AUCCOLMALIMH KHCIIOT, IIEJI0UEH U conel (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO0 MATEPHANIOB), MPOBEJCHHUE OIBITOB, HILTIOCTPUPYIOIIUX
OpU3HAKUW TPOTEKAaHUS peakuuid HOHHOro oOMeHa (oOpa3oBaHUE OCajKa,
BbIJIEJICHUE Ta3a, OOpa3oBaHHE BOJIbI), OIBITOB, WJUIIOCTPUPYIOLIUX HPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX pEaKUMid (TrOpeHue, peakluu pasoKeHus,
COCJIMHEHHUS), pACIO3HABAHHE  HEOPraHWYECKHMX  BEIIECTB C  MOMOILBIO
KAUYECTBEHHBIX PEAKLIUM HA MOHBI, PEIICHUE DKCIIEPUMEHTAIBHBIX 3a/1a4.

Hemerayibl 1 MX cOeIMHEHHUSA

OOmast xapakTepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3MUecKHe CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA Ha MpUMeEpeE XJiopa (B3auMOECTBIE
C MeTajulaMH, HeMeTalllaMu, uienodamu). XiuopoBojopor. ConsiHas KHUCIOTa,
XMMHUYECKHE CBOMCTBA, IIOJy4YeHUE, IpuMeHeHue. [lelicTBue xyopa u
XJIOpPOBOZOPOJa HA OPTaHU3M YeJloBeKa. BaxkHenme XJI0puabl U UX HAX0XKICHUE B
IIPUPOJIE.

Oo6mas xapakrepuctuka 3nemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHune u (u3NYecKue CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOAa U Cepbl. AJIIOTPONHBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPO, CTpOoeHHE, (PU3NYECKUE U
XUMHUYECKue cBoMCTBA. OKCUABI CEpbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnota, (Gu3n4ecKue 1 XMMUYeCKre CBOMCTBA (0011I1e KaK MPeACTaBUTENS
KJlacca KHUCIOT M crneruduueckue). XUMUUYECKUE pPEaklru, JEKAllUe B OCHOBE
MIPOMBIIIUICHHOTO CIoco0a TMOMy4YeHUs: CEpHOM KHUCIOTHI. [Ipumenenue cepHoit
KUCIOThl. CONM CEepHOM KHUCIOTHI, KadeCTBEHHAs peaklus Ha CyJab(}ar-HoH.
Haxoxnenue cepsl M €€ COCOUHEHUN B IPUPOJE. XHUMHUYECKOE 3arpsi3HEHUE
OKpYXalolel Cpelbl COCOUHEHUSIMU Ccepbl (KUCIOTHBIE AOXKAM, 3arps3HEHHE
BO3/lyXa M BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHS.



OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnnbl. OCcoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHUS. A30T, paclpOCTpaHEHHE B MPUPO/IE,
busnyeckue U XuMrueckue cBoiictsa. KpyroBopor azora B npupoje. AMMUaK, ero
dusznyecKkrue u XMMHUYECKUE CBOMCTBA, oMyyeHue U mpuMeHnenue. Coiu aMMOHMUS,
uX pU3NYECKUe U XUMUYECKUE CBOICTBA, MpuMeHeHne. KadecTBeHHas peakuus Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3UYECKUE U XHUMHYECKUE
cBOlicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U cleludpuyecKue).
Hcrnonb30BaHME HUTPATOB U COJIE AMMOHHSI B KAYECTBE MUHEPATIbHBIX YIOOPEHU.
XHUMHUYECKOE 3arpA3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KHCIOTHBIE
JOKIM, 3arps3HEHHE BO3ayXa, MOYBbl U BoAoéMoB). docdop, amioTpomHbie
moaudukanuu docdopa, puznyueckre U xumudeckue cpoiictBa. Okeun gocdopa
(V) u dochopnas kuciora, Gu3nvYeckue U XUMHUUYECKHE CBOMCTBA, MOIyYCHHE.
Hcnonb3oBanue (ochaTtoB B KaueCTBE MUHEPATIBHBIX YI00PEHHIA.

OO6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENICHU OKUCIIEHUS. Y TIEpO/, AJFIOTPOIIHbIE MOAU(PUKALIUY,
pacnpocTpaHeHue B MpUpoJe, (PU3NUECKHEe U XMMHUECKHUE CBOICTBA. AJcOpOLusl.
Kpyrosopor yriaepoma B mnpupoge. Okcuubl yriepoja, HUX (U3HYECKUE U
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, [OJYy4YE€HUE U
NpUMEHEHHEe. DKOJOTHYECKUe MPOOIeMbl, CBsA3aHHbIe ¢ okcuaoM yraeponaa (1V),
TUMoTe3a TI00ATBHOTO TMOTEIUICHHS KIuMaTa, MapHUKOBBIA A dexT. YromapHas
KUCIOTa U €€ CcoJd, UX (PU3MUecKre UM XUMHUYECKHE CBOMCTBA, MOJIy4YeHHE U
npumeHeHue. KadecTBeHHass peakiusi Ha KapOoHaT-wOHBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEULIMHE, TPOMBIILIEHHOCTH U CEIbCKOM XO0351CTBE.

[lepBoHavasIbHBIE TOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHUSX
yriaeposaa (MeTaH, 3TaH, 3TUJICH, alleTUIICH, 3TaHOJ, TJIMLEPHH, YKCYCHAsl KUCIIOTA).
[TpuponHblE HCTOUYHUKHU YTIEBOAOPOAOB (Yrojb, MNPUPOAHBIA Ta3, HedTh),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUpaX, OeJIKaX, yriieBoJax — U UX
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJIYYCHHE W
npumeHeHnue. CoenuHeHHs KpeMHHUs B mpupojie. OO1re npeicTaBieHus 00 OKcuie
kpemaust (IV) u kpemHueBoit kucinote. CHIMKATHI, UX HCIOJIb30BaHUE B OBITY, B
IIPOMBIIUIEHHOCTH. BaXkHeime CTpOUTENbHbIE MaTepuasbl: KEpaMHKa, CTEKIIO,
IIEMEeHT, OcToH, kene300eToH. IIpobiiembr 6€30macHOrO  MCIOIB30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B MOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

H3y4eHHEe 00pa3ll0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI,
NPOBEJCHNE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB



UX TPOTEKAHMsI, OMBIThL, OTpa)Kalwllue (QU3NYECKHe M XHMHUYECKHE CBOMCTBa
raJIOTEHOB M UX COEIMHEHUN (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHHUE ¢ 00pa3aMu XJIOpUI0B (TAIOT€HHI0B), 03HAKOMIIEHHE C 00pa3iiaMu
ceppl M €€ COEAUHEHUSMHU (BO3MOXXHO MCIOJb30BaHUE BHJIEOMATEPUAIIOB),
HaOJI0/IeHNE TpoIiecca OOYTIIMBAHUS caxapa Mo IeUCTBUEM KOHIIEHTPUPOBAHHON
CEpHOM KHUCIIOThI, U3YYEeHUE XUMUUECKIX CBOMCTB pa30aBIEHHON CEpHOM KUCIIOTHI,
MIPOBE/ICHNE KaYeCTBEHHON peaKIMu Ha CyJb(aT-uoH U HAOMIOICHUE MTpU3HaKa e
NpOTEKaHus, O3HAKOMIIEHHE ¢ (U3UYECKUMHU CBOMCTBaMH a3ota, ¢ocdopa U HX
COEIMHEHUI (BO3MOKHO MCIIOJIb30BAaHUE BHUEOMATEPHUATIOB), 00pa3iaMu a30THBIX
u GochopHBIX ynoOpeHui, moydeHne, coOnpaHne, pacro3HaBaHUE W W3YUCHUE
CBOMCTB aMMHakKa, NPOBEACHUE KAYECTBEHHBIX PEAKIUM HA HOH aMMOHHUS U
docdar-uoH W U3yuyEeHHUE TMPU3HAKOB HUX MPOTEKaHUs, B3aUMOJCICTBHE
KOHLIEHTPUPOBAHHOW a30THOM KHCIOTBHI C MEAbI0 (BO3MOYKHO HCIIOJIb30BaHUE
BUJICOMATEPHUATIOB), HM3Y4YEHHE MOJIENeH KpPUCTAUIMYECKUX pElETOK anmasa,
rpaduta, QymiepeHa, O3HAKOMIIEHHE C IPOLECCOM aAcopOLUU pacTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM HIPOTHUBOras3a, MOJIyYEHUE,
coOupaHue, pacro3HaBaHUE U MU3yUEHUE CBOMCTB YIJIEKUCIOIO rasa, poBEICHUE
KAUECTBEHHBIX PEAKIMI Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYEHHUE MPU3HAKOB HX
POTEKaHUsl, O3HAKOMJIEHWE C MPOAYKIMEH CHIMKATHOM MPOMBIIUIEHHOCTH,
pelIeHrEe SKCIEPUMEHTANIBHBIX 3aJad Mo TeMme «BakHeillline HeMEeTalllbl U X
COEIMHEHHUSD.

MeTtasibl U MX COeUHEHUS

OO01ast xapakTepUCTHUKAa XUMMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux TnonoxkeHus B llepmogmdeckor cucrtemMe xumudeckux daemeHTtoB J[. W.
MenpeneeBa u ctpoeHus atoMoB. CTpoeHHE MeTauioB. Meraundeckas CBsi3b U
METAJJIMYECKasi ~ KpPUCTA/UIMUECKass  pelI€TKa.  DJIEKTPOXUMUYECKUH  pAll
HaIpspKeHU MeTaiioB. u3znueckue U XMMHUYECKHE CBOMCTBAa MeTayioB. OO0uue
CrocoObl TONy4eHUs: MeTayioB. [loHATHE O KOpPpPO3UM METAIJIOB, OCHOBHBIE
CIIOCOOBI 3aITUTHI UX OT KOppo3uu. CriiaBsl (CTallb, UyTYH, TIOPATIOMUHUM, OpOH32)
U UX PUMEHEHUE B OBITY U TIPOMBITINICHHOCTH.

[Ilenounsie mMeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUUYECKHUX
anemenToB /JI. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
duznyeckre U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U
TUAPOKCUIBl HaTpusi M Kaiuus. [IprMeHeHHe IIeOYHBIX METANIOB U HUX
COCIMHEHUM.

[IlenoyHO3EeMENBHBIE METAUIBI MAarHud W KaJIbLIMK: TIOJIOKEHUE B
[Tepuoanueckon cucreMe xumuueckux 3yiemeHToB 1. 1. Menaeneesa, CTpoeHue ux
aTOMOB, HaXOXJeHUe B npupoje. Pu3nueckue U XMMUYECKUE CBOMCTBA MarHus u



Kanblus. Baxknelume coequHeHus Kaablus (OKCHI, TUIPOKCHI, colin). KécTkocTh
BOJIbI U CITIOCOOBI €€ YCTpaHEeHHUS.

AJ'OMUHHI: TI0JIOkEHUE B [lepnoandeckoi cucteMe XMMUYECKHX YJIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIeHHE B npupone. Pusnueckue u
XUMHYECKHE CBOICTBA amOMUHUA. AMGPOTEpHBIE CBOICTBA OKCHA U THAPOKCHIA
ATFIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoit cucteMe XMMUYECKUX 31EMEHTOB /1.
N. MenneneeBa, CTpOE€HHE aroMa, HAaxOXAeHuWe B npupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xkene3a. Okcubl, ruipokcuibl U conu xenesa (I1) u sxenesza
(1), ux cocraB, CBOWCTBA U MOJydEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMy METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaMH, M3Y4Y€HHUE  PE3YJIbTATOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
UCIIOJIB30BaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJIA
KaJblIUg U HATpUsl C BOJOW (BO3MOXKHO WHCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IpOllEcCa TOPEHUS JKEJIe3a B KUCIOPOJIE
(BO3MOXXKHO ~ HCIIOJNB30BAHWE  BHUJICOMATEPUANIOB), IMPU3HAKOB  MPOTEKAHMS
Ka4eCTBCHHBIX PEAKIMI HA MOHBI: MarHUs, KAJIBIIKS, aTIOMUHNS, IMHKa, sxene3a (1)
u xenesza (lll), menu (Il), HaGmoneHue m omnmcaHue MPOIECCOB OKpaIlMBaHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldusl MW Kaiubliid (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), MCCIIEA0OBaHNE aM(DOTEPHBIX CBOMCTB THIPOKCHIA ATFOMUHHUS U
TUAPOKCHUA IIMHKA, PEIICHUE SKCIEPUMEHTANIBHBIX 3a7ay 1o teme «Baxuelue
METAJITBI U KX COSTUHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBsa m Marepuasnibl B ITOBCEIHEBHOM KHU3HM YEIOBEKa. be3omacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. [lepBas momMomib mpu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaromleh cpeibl (MpeaeiabHas I0mycTUMast
KOHIIEHTpalus BeuecTs, nainee — [1/IK). Ponb xuMuu B pemieHnn 3KOJIOTMYECKUX
po0aem.

Xumuyeckuii IKCnepumenm:

H3y4deHue oOpaslloB MaTepUasioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHabl).

Mesicnpeomemmnuie céasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B 9 Kiacce
OCYILECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIMUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W TOHATHUM, SIBJISIOIIUXCS CUCTEMHBIMH JJISI OTJCIBHBIX MPEAMETOB
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.



OOuIrie ecTeCTBEHHO-HAy4YHbIE MOHITHSA: HAyYHBIH (PAaKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, Kiaccuukanus, TMEepPUOAUYHOCT, HalII0/IeHuE,
IKCIEPUMEHT, MOJCIMPOBAaHUE, HW3MEpPEHUE, MOJENb, SBJICHUE, MapPHUKOBBIN
3¢ deKT, TEXHOIOTHS, MAaTEPUATIBL.

dusuka: maTepusi, aToM, HNEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH]I, H30TOIIHI,
PannoOaKTUBHOCTbD, MOJIEKyJIa, DIIEKTPUUYECKUI  3apsiz, POBOTHUKH,
HOJYIIPOBOHUKHY, JUAIIEKTPUKH, (OTODJIEMEHT, BEIIECTBO, TeNo, OO0BEM,
arperaTHO€ COCTOSIHUE BEILlECTBa, a3, pacTBOP, paCTBOPUMOCTb, KpHCTANINUECKast
pemérka, CriaBbl, (U3MUECKUE BEIMYUHBI, €IWHUIBI U3MEPEHHS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, CoJHILE.

buonorust: ¢ortocunTes, npixanue, Oumocdepa, 3KOCUCTEMA, MUHEPAIBHBIC
y10OpeHus, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHBIE BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIBI, TOPHBIE TIOPO/IbI, TOJIE3HbBIE
UCKOTIaeMbI€, TOIUIMBO, BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHUS IPOTpaMMbl OCHOBHOTO  OOIIEro
o0Opa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4EeOHOH H
BOCHUTATEIILHON JAEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUMCKUMHU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMH B
oOIIecTBe MpaBWJIaMW M HOPMaMH IIOBEJICHUS W CIHOCOOCTBYIOT MpOIleccaM
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINK 00YUYaIOIIUXCS.

JIM4HOCTHBIE = pE3yJIbTaThl ~ OTPaXKalOT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX [EHHOCTHBIX OPHUEHTAIUA W
pacIIMpEeHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LIEHHOCTHOI'0 OTHOLLIECHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAYyYHOMY HACJEIUI0, TTOHUMAaHHS 3HAYECHUS XUMHUUYECKON HAyKH B IKU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMaIUe o
MEPEIOBbIX JOCTUKEHUSIX W OTKPBITUAX MHUPOBOM U OTEUECTBEHHOW XUMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpasKAaHCKOT0 BOCITUTAHMSI:

MPEJCTABICHUSI O COUMAIBHBIX HOPMAaxX M MPABWIAX MEKIMYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIIECTBEHHO
MOJIE3HOM, Y4eOHOUCCIIEA0BATEIbCKOM, TBOPUECKOM U IPYTUX BUJAX ACSTEIBHOCTH,
TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHON JESATEIBHOCTH TPU BBIMOJTHEHUU
y4eOHBIX, TMO3HABATENIbHBIX 3aJ]a4, BBITOJHECHHUH XWMHUUYECKHX DSKCIEPUMEHTOB,
CO3/IJaHUM YUEOHBIX TPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO U B3aWUMOIIOMOIIN
B MPOILIECCE ATON yUeOHOM JesATebHOCTU, TOTOBHOCTU OLICHUBATH CBOE MOBEJCHUE
U TOCTYIKM CBOMX TOBApHILEH C MO3UIMHM HPABCTBEHHBIX U MPABOBBIX HOPM C
YYETOM OCO3HAHMUS MTOCIEACTBUN IIOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHUYECKUE TIPEJICTABICHHUS O BEIIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU W COCTABJISIONIUE
OCHOBY 11 TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOABI, B3aHUMOCBS3SIX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3THUX 3aKOHOMEPHOCTEM;

MM03HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUM IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIbCKOW KyIbTYpPhl, B TOM YHCIIC
HABBIKOB CaMOCTOSITEIbHOH palOThl C Y4YEOHBIMH TEKCTaMH, CIPaBOYHOU



JUTEPATYPOH, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMaAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI00O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTP K  CamMOOOpa30BaHUIO, TMPOEKTHOM W  HUCCJEI0BATEIbCKOU
JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU JKWU3HHU, OTBETCTBEHHOTO OTHOLIEHUS K CBOEMY
3IOpPOBBIO, YCTAaHOBKM Ha 3J0POBBIN 00pa3 >KM3HMU, OCO3HAHWE TMOCIECACTBUA U
HENPUATHE BPEIHBIX IPUBBIYCK (YIOTPEOICHUS aKOTr 0, HAPKOTUKOB, KYpPEHHUS),
HEOOXOJUMOCTU COOJIFOJIEHUSI TpaBUil  OE30MACHOCTH TpU  OOpallleHUH C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpy10BOTr0 BOCIIMTAHUSI:

MHTEpEC K MPAKTUUYECKOMY U3yUYEHHUIO Ipodecchii U Tpyia pa3InyHOro poja,
YBaXXEHUE K TPYAY U pe3ysbTaTaM TPYI0BOM I€ATEIBHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUsT  NPEIMETHBIX 3HAaHUM 1O  XUMHHM, OCO3HAHHBIM  BBHIOOP
WHUBUyaJIbHON TPAEKTOPUU MPOJAOHKEHHUST 00pa30BaHuUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEMN,
yCHEMHON Npo(heCcCUOHATBHON AEATENBHOCTA U Pa3BUTHSI HEOOXOAMUMBIX YMEHUM,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(HECCUOHATILHOM Ccperie;

6) 9K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKH 11eJIeCO00pa3HOE OTHOIIEHHUE K MPUPOJE KaK UICTOUYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMUS, IMOHMMAHUE LEHHOCTH 30POBOr0 U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nyecKOMy M TICUXHYECKOMY 3JI0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHMS
paBuJ1 OE30MACHOTO MOBEAEHUS MpU padOTe ¢ BELIECTBAMM, a TAKXKE B CUTyalUsX,
YTPOXKAIOIIMUX 340POBBIO U KU3HU JIIOIEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYEHUH XUMUU, IS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl IIOBBILIECHUS
YPOBHSI ~ JKOJIOTHYECKOW  KYyJIbTYphl, OCO3HaHUS TIJO0AJIBbHOIO  XapakTepa
HKOJIOTUYECKUX TpOoOJIeM M MyTed HMX peIIeHHs MOCPEACTBOM METOA0B XHUMHUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaThCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIICIAIOT 3HAYUMBIE IS
(bopMHpOBaHUS MUPOBO33pEHUS O0ILIEHAYYHbIC TTOHATHS (3aKOH, TEOPHsl, TPUHIUII,
runore3a, Qakt, CHUCTEMa, MPOLECC, HSKCIEPUMEHT U JIPyroe.), KOTOpbIe
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHbIX YYEOHBIX NpPEIMETax W MO3BOJISIIOT Ha
OCHOBE 3HAaHUU M3 3TUX MPEAMETOB (OPMHUPOBATH MPEACTABICHUE O IIEIIOCTHON



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IEUCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneurnBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Yy4eOHOM
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

Bba3oBble JJoruueckue JeMicTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATH WX XapaKTePHBIE
MIPU3HAKHN, YCTAaHABIMBATh B3aWMOCBS3b C JIPYTUMU TIOHSTHSIMH), HUCIIOIH30BAThH
TIOHATHS 711 OOBSICHEHUS OTJIEIBHBIX (J)AaKTOB M SBJICHH, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIICJCTBEHHBIC CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTHYECKHE PACCYXKACHUS (MHIYKTUBHBIE, ACTYKTUBHBIC, IO aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B TIPOllECCe TMO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCIIbHBIC MPEACTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XUMHUYeckas (opMmylia W YypaBHEHUE
XUMUYECKON PEAKIUU — MPH PEIICHUN YIeOHO-TT03HABATENBHBIX 3a7a4, ¢ YIETOM
ATUX MOJICTBHBIX TPEJICTABICHUN BBISIBIISITh U XapaKTEPU30BaTh CYIIECCTBEHHbIE
MPU3HAKN U3Yy4aeMbIX O0BEKTOB — XUMHUYECKHUX BEIIECTB U XUMHUYECKUX PEaKIIU,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYHHHO-CICACTBEHHBIC CBS3U U
MPOTUBOPEYHS B MU3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHKUS, & TAK)KE B Ka4e€CTBE OCHOBBI /ISl POPMUPOBAHUS TUIIOTE3HI TIO TPOBEPKE
MIPaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHHUIA

MPUOOPETEHUE ONbITa IO TUIAHWUPOBAHWIO, OPTaHU3AIMK W TIPOBEICHUIO
YUYEHMUECKUX JKCIIEPUMEHTOB, yMEHHWE HaOlomaTh 3a XOJOM IIpoliecca,
CaMOCTOSATEIILHO MPOTHO3UPOBATH €T0 PE3yNbTaT, (OPMYITHUPOBATH 0000IICHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OTbBITA, HCCIICIOBAHUS, COCTABIISATh OTUET
O MpoJIeNITaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
pa3TUYHBIX BUIOB U (OPM MPEACTABICHUS, MOIYIaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIIpHAsT JUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPABOYHBIC
nocobus, pecypcsl MHTepHETa), KPUTHYECKH OIICHHUBATH IPOTHUBOPCUYHMBYIO M
HEJIOCTOBEPHYIO MH(POPMAITHIO;



yMEHUE TPUMEHATh Pa3jIu4yHble METOJbl U 3aMpOChl MPU MOKUCKE U OTOOpE
uH(MOpPMAIMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7[a4 OMPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO UCTIOJIB30BAHUS PA3IUYHBIX TIOUCKOBBIX CHCTEM,
CaMOCTOATENLHO BHIOUPATH ONTUMANBHYIO (hOpMY TIpeacTaBieHUs] HHPOpMAUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7aud  HECJIOKHBIMU CXeMaMH, JHharpaMmmamu,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHUE UCIOJIb30BaTh M AaHAJIM3UpOBaTh B IHpouecce Yy4eOHOH U
UCCIIEIOBATENLCKON NIeATEIbHOCTH MH(POPMAIMIO O BIUSHUH MPOMBIILICHHOCTH,
CEJIbCKOI0 XO3MCTBA M TPAHCIOPTa HA COCTOSIHHE OKpYXKarolled HpHUpPOIHOM
Cpelbl.

KoMMyHHKATHBHBIE YHHBePcaIbHbIe YueOHbIe JeliCTBHUS:

YMEHUS 33]1aBaTh BOMPOCHI (B XO€ haiora u (Min) JUCKYyCCUH) MO CYIIECTBY
oOcyxnaemMol Tembl, (POPMYIMPOBATH CBOM TMPEIVIOKEHUS OTHOCUTENIBHO
BBITNIOJTHEHMS MIPEIJIOKEHHON 3a/1a4H;

YMEHMSI ~ NPEIACTaBIATh  IMOJYYEHHBbIE  pe3yJbTaThl  [103HABATEIbHOU
JESTENIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JeNaTh MPE3CHTALUIO
pe3yIbTAaTOB BBIMOIHEHUS XUMHUYECKOTO JIKCIEpUMEHTa (J1ab0opaTOpHOTO OIbITa,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEIbHOM M HMCCIIEJIOBATENBCKON  MEATENBHOCTH  TPH  PEIICHUHU
BO3HMKAIOIIMX TPOOJeM Ha OCHOBE Yy4yé€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uIuii (00CyXIeHuss, OOMEH MHEHHMSIMH, «MO3TOBBIC HITYPMBI», KOOPIWHAIUS
COBMECTHBIX JICWCTBUN, OIpelNejeHHe KpPUTEpUEeB IO OILIEHKE KauyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

YMEHUE CaMOCTOSITEJIbHO ONPENENsATh LEIN JACSITeNbHOCTH, IUIaHUPOBATH,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTh, BRIOUpaTh Harbonee 3pheKTUBHBIC CITOCOOBI pelieHusT y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEJIbBHO COCTaBJISTh WM KOPPEKTUPOBATH
MIPEUIOKEHHBIM  aJIrOPUTM JEHUCTBUW INPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKITUSIX,
OLICHWBATh COOTBETCTBUE IOJIyUEHHOTO pe3yjbTaTa 3asBJICHHOW LEIH, YMEHHUE
UCIIOJIb30BaTh U AaHAJIM3UPOBATh KOHTEKCTHI, IPEIjlaraéMbl€ B YCIIOBUU 3aJaHUI.

IMPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIBHOrO
cCoJlep>KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOIIMMKCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



neucTBul, crneruduueckue IS IpeAMETHOW o0jacthd  «XUMHUS», BHUIBI
JNEATEIBHOCTH MO  MOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIpETalUH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIIUsIX.

K xoHiy 00yueHus B 8 ki1acce npeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIONITUXCS YMCHHUIA:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUN: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIPHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas JIOJIsI XUMUYECKOTO AJIEMEHTa B COSTUHEHUHN, MOJISIPHBINA 00BEM,
OKCHJl, KHCIJIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPULATEILHOCTh, CTEIEHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKAIUs pPEeaKIui: peakiuu
COCAMHEHUSA, PEAKIHMH PA3JIOKECHUS, PEAKUUU 3aMEIICHUSA, PEAKIINU
0OM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIIOBOU 3P (EKT peakiuu,
SJIpO aToMa, SJIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTalb, paauyc aToma,
XUMUYECKasl CBS3b, MOJISIPHAS M HEMOJIAPHAsl KOBAJICHTHAs! CBSI3b, HOHHAs
CBS3b, WOH, KAaTWOH, AaHWOH, pacTBOp, MaccoBas JOJi1 BEIIECTBA
(TpolLieHTHAs! KOHIICHTPAIlUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSITH 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALLICHUI;

e HCIOJBb30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUIA;

e OIpENENSATh BAJIGHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENeHb  OKHUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAs W HOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSIX;

e packpbiBaThb cMbIci [lepuoanueckoro 3akona J[I. WM. Menaeneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoauueckoil cucreme,
3aKOHOB COXPAHEHMSI MacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTajipo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ileproauueckoit
CUCTEMbl XHMMHYECKUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «modounas noarpynna (b-rpymma)y, Mansie u
OOJIbIIINE TIEPUOJIbI, COOTHOCUTH OOO3HAUCHHS, KOTOpPhIE HMEIOTCS B
tabmune «llepuoauueckass cuctemMa Xumudeckux osgemeHToB [[. U.
MenpeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3aps]l Apa, OOIIEE YUCIIO JIEKTPOHOB U
pacrpejiefieHue UX MO AJIEKTPOHHBIM CIIOSM);

KJIacCU(UIIMPOBATh XMMUYECKHE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBa,
XUMHYECKHE PeaKkIuu (M0 YUCIYy M COCTaBy YYacCTBYIOIIMX B pPEaKIHUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIME XMMHUYECKHUE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKAasi ONMMCAHUE MPUMEPAMH MOJIEKYJISPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

IIPOTHO3UPOBAaTh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAaUYE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XHUMHUYECKUX TPEBpAIlCHUNd B
Pa3IUYHBIX YCIOBUSX;

BBIUUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB,
MacCOBYIO JIOJIF0 XHUMHYECKOTO 3jeMeHTa 1o (opMyse COEIUHEHHS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOJUTH PACUETHI IO YPABHEHHUIO
XUMHUYECKOHN peaKlnu;

IPUMEHATH OCHOBHBIE ONIEPALIMU MBICIUTEIbHON ACSITENbHOCTY — aHAJIU3 U
CHUHTE3, CpaBHEHHE, OO0O0OIICHHE, CHCTeMaTH3alluio, KiacCcu(uKaIuio,
BBISIBJICHUE MPUYMHHO-CIIEACTBEHHBIX CBS3€H — JUIS M3Y4YEHHs] CBOWCTB
BEIIECTB M XWMHUYECKHUX pEaKlud, eCTECTBCHHO-HAYYHBIC METOIbI
NO3HaHUs — HAOIIOJEHUE, H3MEpPEHHE, MOJEIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0BATh MPaBUJIaM MOJIb30BAHUS XUMUYECKOUN OCYA0M 1 1a00paTOpHbIM
o0opyJoBaHMEM, a TaKXe mpaBuwiaM oOpalleHHs C BEIIeCTBaMU B
COOTBETCTBHM C HWHCTPYKUMSMU TIO BBIMOJHEHUIO J1a0OPATOPHBIX
XUMHUYECKHUX OMBITOB IO MOJYYEHHUIO U COOMPAHUIO T'a3000pa3HbIX BEIIECTB
(Bomopoa M KHUCIIOpOJa), MPUTOTOBJICHUIO PACTBOPOB C OINpeAeEHHON
MacCOBOM JOJIEM PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M IPOBOJAUTH
XUMHUYECKHE SKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB ILEIOYEH U
KHUCIIOT C TIOMOIIbIO UHIUKATOPOB (JTaKMYyC, (eHON(PTAICUH, METUIOPAHK

U Jpyrue).

K koniy oOyuenus B 9 kiacce npeMeTHbIe pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbhIBaTh CMBICI OCHOBHBIX XUMMUYECKUX MOHATHUM: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKyJla, HWOH, KaTUOH, aHUOH, IIPOCTOE BELIECTBO,
CJI0KHOE BEIIECTBO, BAJICHTHOCTb, DJJIEKTPOOTPULATEIIBHOCTD, CTCIEHb
OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYeCcKas CBs3b, TEIUIOBOU 3PdeKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJIMTUYECKAs IUCCOLMALMS, PEAKLUU HOHHOIO
oOMeHa, KaTajau3aTop, XWUMHYECKOE€ paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE PEaKIMHM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKHUCIIUTEIb, BOCCTAHOBHUTEIb, OKUCIIEHUE U BOCCTAHOBIICHHE, aJUIOTPOIUS,
aM(pOTEpPHOCTb, XUMHYECKast CBSI3b (KoBayeHTHas, MOHHAs,
MeTayuInYecKas ), KpUCTAINYECKask pelETKa, KOPPO3HUs METAJUIOB, CILIABHI,
CKOPOCTh XMMHUYECKON pEeaKInu, MPEEeNIbHO JOIMYCTUMAas KOHLIEHTpalus
ITJIK BemiecTBa;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONb30BaTh XHUMHMUYECKYI0 CHMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEIIECTB U YPABHECHUN XMMUYECKUX PEAKIUN;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX pA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeAeNnéHHOMY KJIACCYy COEOWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBsi3W (KOBaJICHTHAs, WOHHAs, METaUIMYeCcKas) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsiji MOHA MO0 XUMUYECKON (QopMylie, XapaKkTep Cpeibl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbicn llepuogmueckoro 3akona J[. WM. MenneneeBa u
JIEMOHCTPUPOBATh €ro IOHUMAaHUE: OINUCHIBAaTh U XapaKTepPHU30BaATh
tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymma)» U «1mobouyHas
noarpynna (b-rpynmna)», manbsie u OOJbIIME MEPUOJBI, COOTHOCUTH
0003HaY€eHUs1, KOTOPbIE UMEIOTCS B IEPUOINYECKON TabIUIE, C YUCITOBBIMU
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsa  AApa, ofllee 4YuCiIOo DBJEKTPOHOB U paclpeleieHHe HX IO
AJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIUE 3aKOHOMEPHOCTH B M3MEHECHHUH
CBOMCTB 3JIEMEHTOB U MX COEJUHEHUH B Mpenesiax MallblX MEepUoAOB U
TJIABHBIX MOJATPYM C Y4ETOM CTPOCHUS UX aTOMOB;

KJ1acCu(UIIMPOBAaTh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBa,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B pPEaKIUU
BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, 0 M3MEHEHUIO CTENICHEW OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEUDUUECKHE XUMHUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILECTB, MOJATBEPKIAs OMNHUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIINM;

COCTABJISITh  YPaBHEHUS AJEKTPOJUTUUYECKON AMCCOLUMALUU  KHUCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMeHa, YypaBHEHHS pEakIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TCHETUYCCKOW CBSI3U MEXK/y BEIECTBAMH PA3INIHBIX KJIACCOB,;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX — PEAKITHIA
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OaiaHca ITUX PEaKIIHii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX MPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcCChI BEIIECTB,
MacCOBYIO [IOJII0 XHMHYECKOTO »3JeMEHTa Mo (opMyse COeAMHEHUS,
MacCOBYIO JIOJTIO BEIIIECTBA B pACTBOPE, TPOBOAUTH PACYETHI 110 YPABHEHUIO
XUMHUYECKOM peaKiny;

cOOJTI01aTh TIPaBUIIa MOJIH30BAHUS XUMUYECKOM MOCYA0M 1 1a00paTOpHBIM
o0opyloBaHMEM, a TakKXe TMpaBwia oOpallleHuss C BelIeCTBAMHU B
COOTBETCTBHHM C WMHCTPYKIHMSIMH TIO BBIIOJTHCHHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OTBITOB 110 MOJYYEHHUIO U COOMPAHUIO ra3000pa3HbBIX BEIIECTB
(aMMmaka u yrieKucIioro rasa);

MIPOBOJIUTH PEAKIUH, MOATBEPKIAIOIINE KAYeCTBEHHBIN COCTAB Pa3TUYHBIX
BEIIIECTB: PACMO3HABATh OMBITHBIM IyTEM XJIOPHI-, OpOMUA-, WOIHI-,
KapOonart-, (ocdar-, cunmkar-, cyiabdar-, TUAPOKCHUII-MOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB;

MIPUMEHSTH OCHOBHBIE OTIEPAIlN MBICIIUTECILHOMN EATETLHOCTH — aHATIU3 U
CUHTE3, CpaBHEHUE, 0000IIEHNEe, CUCTEMATU3aIINIO, BBISIBIICHUE PUUNHHO-
CJICICTBCHHBIX CBSI3€H — JJII M3yYCHHsI CBOMCTB BEIIECTB M XMMHYECKUX
peaKkiuii, eCTECTBEHHO-HAy4YHbIE METOAbl TO3HaHUS — HaOII0ICHUE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, DKCIIEPUMEHT (PeaibHbIM U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KoJunyecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB u dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3nen 1. [lepBoHayaibHbIe XHMHYECKHE MOHITHS
XuMusi — BaxkHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 5 bubnuoreka [{OK

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

YyejoBeKa

12 BemrecTBa 1 XuMHU4ECKHUE 15 1 bubnunoreka LIOK

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

Wroro mo paszneny 20

Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB
21 Boznyx. Kucnopoz. [lonsitue 6 bubmmnoreka HOK

' 00 okcumax https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonsitue o kucnorax 3 1 bu6nmorexa LIOK

' U COJIsIX https://m.eds00.ru/7f41837¢c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 but6mmorekxa [IOK

' OCHOBaHMSX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIaCChI 11 1 1 bubnuotexa [JOK

' HEOPraHMYECKUX COEIUHEHHM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Paznen 3. llepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumudeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
XumMnueckas cBs3b. OKHCJINTEIHHO-BOCCTAHOBHTEJIbHbBIE peakuumn



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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunorexa LIOK

31 XUMHUYECKUX djieMeHToB 1. 1. ! https://m.edso0.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
XUMHUYECKas CBA3b.
3.2 OKUCIUTEIBHO- 8 bubmorexa HOK
https://m.edso0.ru/7f41837c
BOCCTaHOBUTEJIbHBIE PEAKIIMH
bubnunoreka LIOK
Hroro nio pasaeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa OK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zpnes 1. BemecTBo 1 XuMH4YecKHe peakuuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLMAIIHSL. 8 1 1 bubmmorexa [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
21 OO0m1as XxapakTepuCTUKa XUMHUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [JOK
' PYTHIRL Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapaKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriepon u 8 1 2 Bubmmorexa [IOK
' . Py ' pos https://m.edso00.ru/7f41a636
KPEMHUH U UX COSANHECHUS
Hroro mo pazaeny 25



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

Pa3gea 3. MeTaaabl M HX COeIUHEHUA

. bu6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnuorexa [{OK
2 B 1
3 aXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Uroro mo pazneny 20
Paszpnen 4. Xumus u okpyxaromasi cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
) m p https://m.edsoo.ru/7f41a636
Wroro mo paszneny 3
PezepBHOE Bpemst 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
1 IIpeamer xumun. Ponb xumuu B 1 bu6nunorexa LIOK
JKW3HU yenoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
5 [lonstue o MeTomax MO3HAHUS B 1 bubnunoreka LIOK
XUMUU https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padbora Ne 1 «IIpasuiia
3 paboThI B 1a00paTOPUU U TIPUEMBI 1 bubmmoreka [JOK
oOparieHust ¢ 1ab0opaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Uucteie BemecTBa U cMech. CIocoObl 1 bubnmorexa LIOK
pas3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTruyeckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmmorexa [JOK
a N buMep https://m.edsoo.ru/ff0d28c8
OYUCTKHU TTOBAPEHHOU COJIH )»
bubnmorexa LIOK
6 ATOMEI H MOTEKYJIb! . https://m.edsoo.ru/ff0d2a6¢c
7 XuUMHUUYECKHE PJIEMEHThI. 3HAKU 1 but6mmoreka [IOK
(CMMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie u c10KHBIE BEleCTBa 1 bubmorexa [TOK
P t https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa HOK

https://m.edsoo.ru/ff0d2d50



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

3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubnunorexa LIOK
10 Xumuueckas popmyia. BareHTHOCT https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYECKHX JJIEMEHTOB
11 OtHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMAYECKOTO bubmuorexa [IOK
3JIEMEHTA B COEIUHEHUN https://m.edsoo.ru/ff0d350c
13 KomunuectBo BemecTBa. Moib. bubnunoreka LIOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubnuoreka [IOK
XuMUYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnnorexa [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0OH COXpaHEHHUs MacChl BEIIECTB. bubmuoreka [IOK
XUMUYECKUE YPABHEHHS https://m.edsoo.ru/ff0d3b88
Brruucnenust koamdecTBa, Macchl
17 BEILIECTBA [0 YPABHEHUSIM bubmorexa HOK
B yp . https://m.edsoo.ru/ff0d5708
XUMHYECKHX PEAKIIHIA
Knaccudukanus XuMuaeckux
18 €aKIHii (COeTMHEHMSI, PA3TIOKEHHS bubmmorexa LIOK
peartl A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O0o0IIeHne U Bubmmorexa [IOK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3alus 3HAaHHHA
20 KonTponbnas padora Nel mo teme bu6muoreka [JOK

«BellecTBa 1 XUMHUYECKHUE pcakuumn»

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
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Boznyx — cmechk razos. Cocras

21 Bo3ayxa. Kuciaopoa — smemeHT u bubmorexa HOK
Ayxa. pos https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
du3nuecKkne U XMuMHUUECKHUE CBOMCTBA
22 KHUCJIOpoJia (peakuy OKUCICHUS bubmmorexa [JOK
poAa tp . https://m.eds00.ru/ff0d4614
ropenue). [lousarue 06 okcumax
CriocoObI TToTy4eHusT KHCIIOpoia B
23 71a00paTOPHUH U IIPOMBIIIICHHOCTH bubmorexa [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIECKOM
24 peaKkuuu, MOHSITHE O bubnnorexa [JOK
TEPMOXHUMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMUYCCKUX PEAKITUIX
TomnuBo (HedTh, yroyb U METaH).
25 3ar ;13He1§1/1e(11;03 . a, CIIOCOOBI Zro bubmorexa LOK
P Y%, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALECHUS
[IpakTuueckas pabora Ne 3 o Teme
26 «ITonyuenne u coOnpanue bubmorexa [JOK
yi p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3YUEHHUE eT0 CBOUCTBY»
97 Bonopon — anemeHT u nmpocroe bubmuoreka [IOK
BeecTBO. Haxoxaenue B npupojie https://m.edsoo.ru/ff0d4dd0
08 dOu3nuecKknue U XUMUYCCKHE CBOMCTBA bubnunorexa LIOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 IlonsATHE 0 KHCIOTaX U COJAX bubmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI osTydeHus BOAOPOa B bubnuotexa [JOK

nabopaTtopuu

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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[IpakTuyeckas padora Ne 4 o Teme

31 «ITomyuenne u coOnpanue BOgOpoIa bubmorexa HOK
i onp AOPOA, https://m.edso0.ru/ff0d4f42
M3y4YEeHHUE €ro CBOHCTBY
32 ModnsipHblii 00bEM ra30B. 3aKOH bubnnoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucnenus o0béMa, KoaudecTBa
33 BEIIIECTBA rasa 10 €ro U3BECTHOM bubmmorexa [IOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEUIECTBA MK 00BEMY
Brrunciienuss 00bEMOB Ta30B 110
34 ABHCHUIO PCAKI[UU HA OCHOBE bubmorexa HOK
yp "p H i https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHUH ra30B
35 dusnueckne U XUMUYECCKHE CBOMCTBA bubnunoreka LIOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [Tonsitue 00 bubnuoreka [{OK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputeb.
37 HacpliienHbie 1 HeHACHIIIEHHbBIS bubnuoreka [{OK
pactBOpbl. MaccoBas 70J1s BelecTsa https://m.edsoo.ru/ff0d5b40
B pacTBoOpe
ITpakTruyeckas pabora Ne 5 o Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubmmnoreka HOK
ONpeAcIEHHON MAacCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KontponsHast padora Ne2 o reme bubmuoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcupl: cocTaB, KjIacCupUKaIus, bubnunoreka LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U bubmmorexa [JOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEepPHBIX OKCHJIOB
42 OcHoBaHHUS: COCTaB, KJIacCU(UKAIIHS, bub6nmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHYECKHUE CBOICTBA bubnmnoreka HOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, kmaccudukanms, bubnunoreka LIOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue n XuMHU4ECKHE CBOMCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYpA,
46 CHOCO((SBI;) I'IIE)J'I )eHI/I}I XI/IMI/I‘IZEKI/IG bubmorexa HOK
. i ’ https://m.eds00.ru/00ad9474
CBOICTBA
ITpakTruyeckas pabora Ne 6. Pemenue
47 JKCIIEPUMEHTANIBHBIX 3a7a4 10 TEME bubmuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
['eneTndeckas CBSI3b MEKIY
48 KJIaCCaMH HEOPTaHUYECKUX brbmmorexa LTOK
. P https://m.edso00.ru/00ad9a50
COEIMHEHUI
49 O06001IeHNe U CUCTEMATU3AIIHS bubnuotexa [JOK
3HaHUHN https://m.edsoo.ru/00ad9ch2
KonrtponsHas padora Ne3 o reme
| bubnmorexa LIOK
50 OcHOBHBIE KJ1acChl HEOPTaHUYECKUX

coenuHeHun"

https://m.edsoo.ru/00ad9ela
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[TepBbie MOMBITKY KIACCHPUKAITUN

bubnunorexa LIOK

51 XUMHUYECKUX JIeMeHTOB. [loHsATHE O
https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX YJIEMEHTOB
[Tepuoanueckuii 3aKOH U
52 [leproauueckast cucrema Bbu6muotexa [JOK
XUMHUYECKUX dieMeHToR /1. M. https://m.edsoo.ru/00ada52¢c
Menpeneena
53 [Tepuonpl, rpymmbl, IO TIbI bubmorexa OK
P > TPYIITIEL TOATPYH https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoCTaB aTOMHBIX bubnnoreka [JOK
sanep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000J10UeK
95 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
pro https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKa XUMHUECKOTO
56 3JIEMEHTA MO €T0 MOJIOKEHHUIO B bubnuoreka [{OK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoanueckoro 3akoHa
57 JUISL pa3BUTHS HAYKU U NIPAKTUKU. [I. bubmmnoreka HOK
N. MenneneeB — y4y€HbIi, Ie1aror 1 https://m.edsoo.ru/00ada96e
rpaxJIaHuH
DNEeKTPOOTPHUIIATEITLHOCTh ATOMOB
but6mmoreka [IOK
58 XUMHUYECKUX DJIEMEHTOB/
. https://m.edsoo.ru/00adaab8
Bcepoccuiickas npoepouHasi pabota
bubnuotexa [JOK
59 Honnas xummudeckas CBs3b 1

https://m.edsoo.ru/00adac34
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60 KoBaneHnTHast nosnsipHas XuMHUYECKas 1 Bu6mumotexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentHas nenonsipuas 1 bubnmnoreka HOK
XUMUYECKasl CBI3b https://m.edsoo.ru/00adaab9
bub6numoreka [IOK
62 Creners okHCICHuA . https://m.edSO(I)l.rUIOOadanS
63 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC 1 bubmuorexa [{OK
peakuuun https://m.eds00.ru/00adb076
bu6nmnorexa LIOK
64 OKHCIUTEIN U BOCCTAaHOBUTEIN 1 https://m.e dsog)_.[ru 100adb076
KonTponbsHas padora Ne
65 «CTp(I'))eHI/Ie aT(I))Ma. Xnﬁ;q:;;m 1 bubmmorexa [JOK
https://m.edsoo0.ru/00adb486
CBSI3b»
66 PezepBHbiit ypok. O6001eHne u 1 Bu6mmoteka [IOK
CHCTeMaTHu3alus 3HaHu! https://m.edsoo.ru/00adb33c
67 PesepBHblil ypok. O606111eHNE U 1 bubmuoreka [IOK
CHCTEMaTH3aINsI 3HAaHUH https://m.edsoo.ru/00ad9ch2
68 PezepBHblit ypok. O6o011eHNE U 1 bubmuoteka [IOK
cucTeMaTHu3alusl 3HaHuH https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I1O 68
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
[Tepuonuueckuii 3aK0OH.

1 Ilepuonuueckas cucrema 1 bubnnoreka [JOK
XUMHYECKUX 31eMeHTOB JI. U. https://m.edsoo.ru/00adb59
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUHU

2 CBOMCTB XUMHUYECKHUX DJICMECHTOB 1 bubmorexa HOK

N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NEPUOJOB

3 Krnaccudukanus 1 HOMEHKIATypa 1 bubmmoreka [JOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buapl XuMUYeCKOM CBSI3U U THITBI 1 bubnuoreka [{OK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTtponsHast pabora Nel no reme

5 «[ToBTOpEHue u yrnyonaeHue 1 1
3HaHWI OCHOBHBIX Pa3/elioB Kypca
8 kiacca»

5 Knaccugukanus XuMuaeckux 1 bu6muoreka [JOK
peakLuil o pa3InyHbIM IIpU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsATHE O CKOPOCTH XMMHYECKOU

7 eaknu. IToHITHE O TOMOT€HHBIX U 1 bubmmorexa TIOK
P ’ https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEAKIIMIX

3 IlonsAaTHe 0 XUMHUYECKOM 1 bu6nunorexa LIOK

PaBHOBCCHUMU. (DaKTOpI)I, BIIHUAOIIHNC

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

Ha CKOPOCTb XUMHYSCKOMN pCakuuun
" IIOJIOKCHUE XUMHNYECCKOI'O

paBHOBECHs
9 OKucCIuTeNbHO- bubmuorexa [JOK
BOCCTaHOBUTEJIBHBIE PEAKLIMHU https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKOMN
10 ncconuanuu. CUIbHEIE U cl1a0bIe bubmorexa LOK
A HHatH. https://m.eds00.ru/00adcd68
AIEKTPOJIUTHI
11 Honnrle ypaBHEHHS peaKMil bubmorexa LHOK
P bearh https://m.edsoo.ru/00add448
XHUMUYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHMH B CBETE MPEACTABICHUI bubnnoreka [JOK
00 DJIEKTPOIUTUICCKON https://m.edsoo.ru/00add5d8
JIACCOIHAIAN
XHMHYECKHE CBOMCTBA COJIEH B
13 CBETE MpEICTaBICHUH 00 bubmmorexa [TOK
pea N https://m.edsoo.ru/00add8b2
ANEKTPOIUTUYECKON TUCCOLIUAIIUU
14 [lonsaTHe o TUAPOIH3E COIEHt bubmmorexa [TOK
AP https://m.edsoo0.ru/00add9d4
15 O06o0011eHne U cucTeMaTu3aIus bu6moteka [JOK
3HaHUH https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Perenne dKCIepuMeEHTATBLHBIX bubmmorexa TIOK
P https://m.edsoo.ru/00addbfa
3a7a49»
KonTponbnas padora Ne2 o teme
17 «INEKTPOTUTHYECKAS bubmmoreka [JOK

nucconuanusg. XuMu4ecKue
peaKkuuu B pacTBOpax»

https://m.edsoo.ru/00addecO
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OO01mmas xapakTepuCTHKA TaJIOTCHOB.

18 XHUMUYECKHE CBOMCTBA HA IIPUMEPE bubmorexa HOK
PAMED https://m.edsoo.ru/00addfe2
XJjopa
Xnoposogopoa. CojissHas KHCIIOTA,
19 XI/IMII/)I‘-IGCKI/IS CBOMCTBA, ITOJTyYCHHE bubmorexa HOK
’ ya ’ https://m.edsoo.ru/00adel104
MIPUMCHEHUE
[IpakTrueckas padota Ne 2 o Teme
20 «[TonyueHne COISTHON KUCIOTHI bubmorexa [JOK
yi . . ’ https://m.edsoo.ru/00ade348
W3Y4YCHHE € CBOMCTBY
Brruncnenus no ypaBHEHUSIM
21 XUMHYECKUX PEaKIUi, €CIIU OJIUH bubmorexa [JOK
PeaKHH, A https://m.edsoo.ru/00ade488
W3 pEeareHTOB JaH B U30BbITKE

99 OO01as xapakTepuCcTUKa SJIEMEHTOB bubmmoreka [JOK
VIA-rpynms https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIE MOTU(UKAIIUNA CEPHI.

93 Haxosxxnenue cepsl u eé bubmuorexka [IOK
COEAMHEHHH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOKCTBA CEPBI
CepoBoa0pO, CTPOEHHE,

24 q)nrs)nqecmlje u XI/III:\)/[I/IIICCKI/IC bubmmorexa LIOK

. https://m.eds00.ru/00ade802
CBOICTBa
Oxcunsl cepbl. CepHast KHCIIOTA,
25 ¢busnyeckue 1 XUMHUECKUE bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, TPUMECHCHUE
XUMHUYECKUE PEaKIINH, JSKAIIHE B
26 OCHOBE ITPOMBIIIJIEHHOTO cI1ocoba bu6muoreka [JOK

MOJIYYCHU A CCpHOfI KHUCJIOTHI.
XHUMHUYECKOE 3arpsA3HCHUC

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



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

OKpY>Karollen cpeibl
COETUHEHUSIMH CEPBI

Brlunciienne MaccoBOi 101U

bub6numoreka [IOK

27
BBIXOJ[a IPOYKTA PEAKLINHU https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepuCTHKa SJIEMEHTOB
VA-rpynmsl. A30T,

28 acCIIpOCTPAHEHUE B IPUPOIE Bubmaorexa ITOK
Pactpoctp PHPOZE, https://m.edsoo.ru/00adeeab
(bu3HUYeCKre U XUMUICCKHE
CBOICTBa
AMMHaK, ero Gpu3ndYecKue u

29 XUMHUYECKHAE CBOMCTBA, IIOJIYYEHUE Bubmiorexa OK

’ yi https://m.edso0.ru/00adf004
Y IPUMEHEHHUE
[IpakTuueckas padbora Ne 3 o Teme
30 «[TonyuyeHne aMmuaka, U3ydeHue buGnuorexa [IOK
yqv » 13V https://m.eds00.ru/00adf180
€ro CBOIMCTB»

31 A3oTHas Kuciora, e€ Gpu3ndecKkue u bubmuorexka [IOK
XUMHUYECKHE CBOMCTBA https://m.edsoo0.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aAMMOHHS B KQUECTBE MUHEPATBHBIX

32 00peHuii. XUMHUYECKOE bubnnorexa [JOK
yAobp ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COEIMHEHUAMM a30Ta
dochop. Oxcng hochopa (V) u

33 (bocg)o pHaSI KI/ICJ'I((I))Ta (bq)plljgn(qe)cxne " bubmmorexa [IOK

p N https://m.eds00.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIYICHUE
34 Hcnonb3oBanue GocaToB B bu6muoreka [JOK

KaueCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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ynoOpeHuil. 3arps3HeHUe
MIPUPOIHOM cpenbl hochaTaMu

Yraepon, paclipocTpaHEHHE B

bu6nmoreka [IOK

35 npupoze, GusndecKue u
pupoze, ¢ 8 https://m.edsoo.ru/00adfd9c
XUMHAYECKHE CBOICTBA
Oxkcupl yriaepoja, ux puznyeckue
1 XUMHUYECKUE CBOKUCTBA.
36 DKOJIOTHYECKUE IPOOTIEMBI bubnnorexa [JOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHIOM yTJIepo/ia
(V)
37 VYrosjapHas KUCIIOTa U €€ COJIH bubnnorexa [JOK
https://m.edso0.ru/00ae006c
[IpaxTuueckas padora Ne 4 o Teme
38 "[losrydeHue yrieKuciioro rasa. bubnuoreka [IOK
KauecTBenHnas peakuusa Ha https://m.edsoo.ru/00ae027e
KapOoHaT-MOH"
[TepBoHayanbHbIE MTOHATHUS 00
39 OpPraHNYeCKUX BEIIECTBaX KakK O bubnmorexa [JOK
p B https://m.edsoo.ru/00ae054¢e
COCTMHEHUSX YIIIepo/ia
40 Kpemunii u ero coequHEeHHUS bubnmorexa [JOK
p 8 https://m.edso0.ru/00ae080a
ITpakTuyeckas pabora Ne 5.
41 Pemenue skcriepuMeHTaIbHBIX bubmuoreka [IOK
3a7a4 o TeMe «Baxkneimme https://m.edsoo.ru/00ae0bf2
HEMETAJIBI U UX COCIUHEHUA
KonrtponsHas padora Ne3 o reme
N bubmuoreka [{OK
42 «Baxueiinme HeMeTayuIbl U UX

COCOUHCHUA»

https://m.edso0.ru/00ae0el8
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OOm1ast xapaKTepUCTHKA
XUMHYECKHUX JIEMEHTOB —
MeTa/uioB. Metajuinieckas CBsi3b U

bubnunoreka LIOK

43
MEeTaJUInYecKas KpucTajaindeckas https://m.edsoo.ru/00ae103e
pemérka. @u3nyeckre CBOMCTBa
METAJIJIOB
XUMHUYECKHE CBOMCTBA METAJLIIOB.
44 DIIEKTPOXUMUYECKUH DS, buGnuorexa [IOK
p N P https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6m1re criocoObl MOTyYSHHS
mertauioB. CrraBel. Beranciienus
45 10 YPaBHEHUSIM XUMUYECKUX buGnuorexa [IOK
P . https://m.edsoo.ru/00ae1156
peaKkIui, €clii OJIMH U3 PearcHTOB
COJICPKUT TIPUMECH
46 IToHsATHE O KOPPO3UHU METAIIIIOB bubnmorexa IOK
pp https://m.edsoo.ru/00ael1278
bu6mmoteka IIOK
47 €JI0YHBIE METAJLIBI
m https://m.edsoo.ru/00ael4b?2
48 Okcuabl ¥ THAPOKCUIBI HATPUS U bubmuorexa [IOK
KaJTus https://m.edsoo.ru/00ael4b?2
49 [IlenoyHo3eMeNbHBIE METAILTBI — bubmuoreka [IOK
KabIIUM ¥ Maraui https://m.edsoo.ru/00ae15e8
50 Baxueinue coequHEHNU KaJbIAA Bubmiorexa HOK
A H https://m.edsoo.ru/00ael5e8
51 O0001IeHre 1 CUCTEMAaTU3 AU
3HaHUHU
59 JKEcTkocTh BOABI M cIOCOOBI €€ bu6nunorexa LIOK

YCTpaHEHUS

https://m.edso0.ru/00ae1886
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[TpakTuyeckas pabora Ne 6 o Teme

bubnunorexa LIOK

>3 "}KGCTKOCTB"BOHH 1 METOARL €€ https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubnuorexa [JOK
>4 Admtomuiii https://m.edsoo.ru/00aelc64
AMpoTepHbIE CBOIICTBAa OKCHJIA U Bu6muoteka [JOK
55
TUAPOKCHIA https://m.edsoo.ru/00aelc64
56 Weeso bubmuoreka [{OK
https://m.edsoo.ru/00ae1d86
57 Okcupl, THIPOKCUIBI U COJTH bubnnorexa [JOK
xenesa (1) u sxemesa (111) https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATU3ALIUS
3HAHUU
[IpakTuueckas padota Ne 7.
59 Pemrenne skcriepUMEHTAIBHBIX bubmmnoreka HOK
3a7a4 1o reme «BaxHeimue https://m.edsoo.ru/00ae3de8
METaJIJIbl U UX COSTUHEHUS»
Brruucnenust mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CIIU OJUH
60 U3 PEareHToB JIaH B N30BITKE WIN bubmmnoreka HOK
COZEPKUT IpUMeCH. Brruncnenus https://m.edso0.ru/00ae1750
MacCOBOM J0JM BbIXOJa MPOIYKTa
peakuuu
61 O06001IeHNe U CUCTEMATU3AIIHS
3HAHUU
Kontponbnas padota Ne4 o teme
62 «BaxHele MeTauIbl U UX

COETMHEHU S
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63 BemiectBa u marepuassi B 1 bubmmoreka [JOK
MOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE 1 bubnmnoreka HOK
OKpY>Karollen cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B periennn 1 bubmmoreka [JOK
9KOJIOTUYECKUX TTPOOIeM https://m.edso0.ru/00ae4270
66 PesepBHeIil ypok. O000IICHHE 1 1 bubmmoreka [JOK
cucTeMaTHu3alus 3HaHU! https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O6001eHne 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O6o011eHNE U 1 Bu6mmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edso0.ru/00ad9cb?
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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