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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Takke Ha OCHOBE (eepalbHON pabouel TporpaMMbl BOCITUTAHUS
U ¢ y4€TOM KOHIICTIIMKM TPETNOoJaBaHus yd4eOHOTO TMpeaMeTa «XuMHS» B
oOpa3oBaTenbHBIX opranu3anusix Poccuiickoit denepamnum.

[Iporpamma 1mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
OoOy4eHMs, BOCHHMTAHMS M PAa3BUTHUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTro
npeaMera, YCTaHABIIUBAET 00s13aTENIbHOE MIPEAMETHOE COJIepKaHue,
IpeayCMaTpUBaET pAaCIpEeAesiCHHe €ro Mo KilaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MpOrpaMMbl IO XHUMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
Ka4E€CTBECHHbIEC XapaKTEPUCTUKU COJICp/KAHMUS, PEKOMEHYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YY4E€TOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouIuMxcsi, OMNpPEAeNseT BO3MOXKHOCTH TMpeaMera s
peanuzaiuu TpeOOBaHUIM K pe3yJibTaTaM OCBOCHHUSI OCHOBHOM 00pa30oBaTesIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIIero oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbratam oOy4eHHUs XUMUW Ha YPOBHE I1€JIeH N3YUYEHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TTO3HABATENILHOM JEATEIbHOCTH O0O0yYaromerocs IO OCBOCHHIO
y4e0HOT0 CO/IepKaHUSI.

3HaHWE XUMHUHU CJIYKUT OCHOBOU i (OPMUPOBAHMS MUPOBO33PEHUS
oOy4aromnierocsi, ero MnpeACcTaBICHU O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrpatoT (QopMUpyEeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUM U 00 DSBOJIIOIMHU BEIIECTB B MPHUPOJIEC, O MYTAX PEIICHUS TJIOO0ATbHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOXPAHECHHUSI.

N3ydenue xumuu:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH 1T CaMOpPa3BUTUSA |
dbopMupOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U (QYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMHUPOBAHUE MBIIUJICHUS W TBOPYECKUX CIIOCOOHOCTEM
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOUM  JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIBCKUX YMEHUN, HEOOXOMMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHATBHOM IEATEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsIIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
3TanoM B (OPMUPOBAHUH €CTECTBEHHO--HAYYHOW TPAMOTHOCTH 00YJarOITHXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
-HAy4YHbIM 3HAHHSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOU BKJIAJl B KOJIOTHYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlanHple HampaBlieHUS B OOyYE€HUM XHMHUU OOECHEUMBAIOTCS CIEeUU(PUKON
colepKaHusi  y4eOHOro  MmpeaMmeTa, KOTOpPBIA — ABISETCS  NEJaroru4yecku
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XUMHH Ha ONPeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMBI MEPBOHAYAIBHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPraHWUYECKOW XUMHM M HEKOTOPBIX OTHEIBHBIX 3HAYUMBIX TMOHSTHU
OpraHUYECKON XUMUHU.

CtpykTypa cojiepkaHus MPOTrpaMMbl IO XMMUU CPOPMHUpOBAHA HA OCHOBE
CUCTEMHOTO Ioaxoja K €€ u3ydeHuro. ConepkaHue CKIAIbIBACTCS U3 CHUCTEMBI
MOHATAN O XUMHAYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUN O XUMUYECKON
peakuuu. OO0e 53TH CUCTEMBl CTPYKTYPHO OpPraHM30BaHbl [0 MPUHLUIY
IIOCJIEA0BATEILHOIO PAa3BUTHs 3HAHUM HAa OCHOBE TEOPETUYECKUX MPEICTABICHUN
pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHs KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— Y4EHMS O CTPOCHHUM aTOMa U XUMHUYECKOH CBSI3H;

— TPEeACTaBIEHUN 00 JJIEKTPOJUTUYECKOW JAUCCOIMAllMM BEUIECTB B
pacTBopax.

TeopeTndueckne 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OSMIUPHUYECKU
MOJIYYEHHBIX U OCMBICJIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCJIEIOBATENBHO OT OJTHOTO
YPOBHSI K IpyroMy, BBINOJIHAS (DYHKIIMN OOBSICHEHUS M IPOTHO3UPOBAHHUS CBOMCTB,
CTPOCHMS U BO3MOXKHOCTEHN MPAKTUYECKOIO IIPUMEHEHHUS U ITOIYYEHHS U3Y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUM  CIHOCOOCTBYET  (POPMHUPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM IIPUPO/IbI, HIEHHOCTHOT'O OTHOLIEHUS K HAYYHOMY 3HAHUIO U METOJaM
IIO3HAHUA B Hayke. M3yuyeHne XMMHUM NPOUCXOAWUT C IIPUBJICYECHHUEM 3HAHUMN W3
paHee M3yYCHHBIX Y4eOHBIX mpeameToB: «Okpyxatomuii mup», «buomnorus. 5—7
KJIacCh» U «Pu3uka. 7 Kinacey.

[Ipy wW3yyeHMH XUMHH M[POUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMHYECKON HAayKHd KakK 0OJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
NEATEIbHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI. 3a7ayda
y4eOHOro IMpeaMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbI XUMUUYECKUX 3HAHUN —
BaOKHEUIIUX (PAKTOB, MOHITHM, 3aKOHOB M TEOPETHUUECKUX MOJOKEHUMN, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapakTepa, s3blka HAayKH, B MPUOOLIEHUU K



HAyYHbIM METOJaM MO3HAHUS MPU U3YYEHUH BELIECTB U XMMUYECKUX PEAKIUH, B
GbopMHUpPOBaHUY U PA3BUTUU MMO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-
MO3HABATENIbHON M y4eOHO-UCCIIEeI0BATENBCKON JIEATEIbHOCTH, OCBOCHUU TPABUII
0e301macHOro o0panieHus ¢ BeeCTBAMH B TIOBCETHEBHOM KU3HU.

[Tpu u3yyeHun XMMHUHA Ha YPOBHE OCHOBHOT'O OOIEro 0Opa30BaHUSI BaXKHOE
3HauYEHHE MPUOOPENH TaKHe 111, KaK:

— ¢$opMUpOBaHHE WHTEIUICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIIBHOMY MPHUHSITHUIO PEIICHUH,
CIIOCOOHOM aIaTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

— HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
OoOy4JarommMxcss K CaMOCTOSITEILHOM MO3HABATENBHON JEATEIbHOCTH, HAYYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne ycaoBuil, CHOCOOCTBYIOIUX MTPUOOPETEHUIO 00YUYaIOIUMUCS
OTbITa PAa3HOOOPA3HON NEATETHLHOCTH, IMO3HAHWS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3TUYHBIX BUOB JICITCIBHOCTH;

— (opmupoBanue oOmEeNd (QPYHKIMOHAIBHOM H €CTECTBEHHO-HAYYHOU
IPAaMOTHOCTH, B TOM YHCI€ YMCHHA OOBSICHITH W OIICHUBATH SIBJICHUS
OKPYXAIOIIEr0 MHpA, WCIOJIb3YS 3HAHWUS W OMBIT, MOJYYCHHBIC MPH H3YUCHUU
XUMUH, IPUMEHSITh UX TPU PEIICHUH TTPOOJIEM B MOBCETHEBHOM KU3HU U TPYA0BOU
NEeSATEeTbHOCTH;

— ¢opmupoBaHue y OOydYalOIMXCA T'YMAaHHUCTHYECKHUX OTHOIICHUI,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM I8 BBIPAOOTKH IKOJIOTHYECKU
1eJIeco00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IENIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOILIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTUBAIIMM K OOY4YEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHHIO HAa OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMISI U HAMPABICHHOCTH JATBHEUIIETO
oOy4eHus.

OO111ee 4ncio 4acoB, OTBENEHHBIX IS M3YYCHHS] XUMUHU Ha YPOBHE OCHOBHOTO
obmiero obpa3oBanusi, cocraBiser 69 uacoB: B 8 kimacce — 35 wacoB (1 gac B
Hezeno), B 9 kinacce — 34 yvaca (1 yac B Henemo). Mi3MeHeHHe YacoB CBS3aHO C
y4eOHBIM TUTAHOM IITKOJIBI.



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 (moskapa), 03HaKoMJIEHHE ¢ 00pa3IaMy OKCHJIOB U OTTMCAHUE
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, uccIenoBaHME OCOOEHHOCTEH pPACTBOPEHHS BEIIECTB C Pa3IHMYHON
PacTBOPUMOCTBIO, TPUTOTOBIICHHE PACTBOPOB C OMPEICIEHHON MAaCCOBOU aoJen
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJABI C METaUIaMu (HAaTpUEM H
KaJIbllueM) (BO3MOXKHO HCIIOJIb30BaHUE BHUEOMATEpPUATIOB), HCCIICIOBAHUE
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 OCHOBAHHW, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 PacTBOPA COJIH, PEIICHNE SKCIIEPUMEHTAIBHBIX 337a4 10 TEME
«BaxHelmme K1acchl HEOPTaHUYECKUX COCTUHEHUI.

Ilepuoguvecknii 3axkoH u Ilepumoamyeckasi cucreMa XHMHYECKHX
ieMeHToB JI. . MengeneeBa. CtpoeHue aToMoB. XUMHYECKasl CBSA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX 3jeMeHTOB. IloHsiTHe O
IPYIIAax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBbIE M IIEJIOYHO3EMEIbHBIE METAJLIbL,
TaJIOT€HbI, THEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3yloT aMPOTEepHBIE OKCHIBI
Y TUJIPOKCHU/IBI.

[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 MOPSAAKOBOIO 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
3JIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme . 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. . V. MenneneeB — yd€Hbld H
rpaKJaHuH.

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

Crenenp  okucneHus.  OKHUCIUTEIBHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUH.
[Iponiecchbl OKMCIIEHNs U BOCCTAHOBIIEHUS. OKHUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

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

Mesicnpeomemmnuie céasu

Peanuzanuss MeXIpeAMETHBIX CBSI3€M NMPU HM3yYEHWH XMMHHM B § Kiacce
OCYUIIECTBJISIETCS. 4epe3 MCHOJIb30BaHME KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHATUH, TaK U MOHSITHUH, SBJISIOIIMUXCS CUCTEMHBIMU JJI OTACJbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.



OOmye ecTeCTBEHHO--HAYYHbIC TIOHATHS: HAyYHBIH (aKT, TUTIOTE3a, TEOpHs,
3aKOH, aHAJIW3, CHUHTE3, KiIacCH(UKAIWs, [EePUOIUIHOCTh, HAONIOCHNE,
IKCIIEPUMEHT, MOJICTIUPOBAHHE, H3MEPEHUE, MOICTb, SIBIICHUE.

®dusnka: MaTepusi, aTOM, IEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU], U30TOIIHI,
PaIMOaKTUBHOCTD, MOJICKYJA, SJCKTPUYCCKHIA 3apsil, BEIIECTBO, TENO, O00BEM,
arperaTHoOe COCTOSHHE BEIIeCTBA, Ta3, (U3NYECKUE BEIUYWHBI, CIUHHIIBI
U3MEpEeHusi, KOCMOC, TIaHeThl, 383161, CoHIIE.

buonorus: porocunTes, npixanue, onocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TIOPOBI, TOJIE3HBIC
WCKOTIaeMbI€, TOTUINBO, BOJHBIC PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuonuuecknii 3axoH. [lepuoanueckasi cucreMa XUMUYECKHUX 3JIEMEHTOB /1.
. MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB
XUMUYECKUX JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KAJINS, KAIBIUSA U UX COCTUHEHUN
B COOTBETCTBUU C TMOJIOKEHUEM »dJeMeHTOB B llepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAUIMYECKOW PEIIETKH U
BHJa XUMHYECKOU CBSI3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3auyHbIM MPU3HAKaM (110 YUCTy
U COCTAaBy YYacTBYIOIIMX B PEAKIHUM BEIIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPATUMOCTH, IO
YYaCTHUIO KaTaau3aropa). DK30- U IHIAOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH XuUMU4eckoi peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKIMM,  DJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIILHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBiieHME  ypaBHEHUU

OKHUCJTMTEIIbHO--BOCCTAHOBUTEIIBHBIX ~ PEAKIMA C  HWCIOJIb30BAaHUEM  METOjIa
AIIEKTPOHHOTO OajaHca.



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

Peakuiun noHHOrO OOMeEHa. Y CloBUS MPOTEKAHUS PEAKIIMA 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 MOJEISIMM KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HEMETauioB (rpaduTa U anmasa), CIOKHBIX BEIECTB
(xJ10pHuaa HATpUs ), UCCIIEJOBAHUE 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOM peakiuu OT
BO3JCHCTBUS  pa3iMyHBIX  (PAKTOPOB, HCCIEIOBAHUE 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 BOJbI), OIBITOB, WUIIOCTPUPYIOLIUX IPUMEPHI
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 KHUCIOTBHI C MEAbI (BO3MOYKHO HCIOIb30BaHUE
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  pPElIETKa.  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, TIOPATIOMUHUN, 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 XMMUYECKUE CBOMCTBA (HAa mpumMepe HaTtpus U kanus). OKcuabl u
TUAPOKCUIBl HaTpusi M Kanusd. l[IprMeHeHHe MIeOYHBIX METAUIOB U HUX
COCIMHEHUM.

[IlenoyHO3EeMENBHBIE METAUIBI MAarHud W KaJIbLIMK: TIOJIOKEHUE B
[Tepuoanueckon cucreMe xumuueckux 3yiemeHToB 1. 1. Menaeneesa, CTpoeHue ux
aTOMOB, HaXOXJeHUe B pupoje. Puznueckrue U XMMHUYECKHE CBOMCTBA MarHus 1



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

AJ'OMUHHI: TI0JIOkEHUE B [lepnoandeckoi cucteMe XMMUYECKHX YJIEMEHTOB
J. . Menneneesa, cTpoeHue aTtoma, HaxOKIE€HHE B mnpupone. Pusznueckue u
XUMUYECKHAE CBOMCTBA aTtOMUHMSI. AM(POTEpHBIE CBOMCTBA OKCHIA 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, ruipokcuabl U conu xenesa (I1) u sxxenesza
(1), ux cocraB, CBOWCTBA U MOJydEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMy METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaMH, M3Y4Y€HHUE  PE3YJIbTATOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
UCIIOJIB30BaHUE BHUJECOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS 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 HOHBI: MarHus, KJIbIIKs, aTIOMUHUSA, IMHKA, sxese3a (1)
u xenesza (lll), menu (Il), HaGmoneHue m omnmcaHue MPOIECCOB OKpaIlMBaHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldusl MW Kaiubliid (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEI0BaHNE aM()OTEPHBIX CBOMCTB THIPOKCHUIA ATIOMUHUS U
TUAPOKCHUA 1IMHKA, PEIICHUE SKCIEPUMEHTANIbHBIX 3a7ay Mo Teme «Baxuelume
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 0KOraX U OTPABIICHUSIX.

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

Xumuyeckuii IKCnepumenm:

H3yueHHue oOpaslloB MaTepuajioB (CTEKJO, CIUIABbI METAJIOB, MOJIUMEPHBIC
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--HAYYHOT'O IUKJIA.



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, AMEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH]I, U30TOIIHI,
PannoOaKTUBHOCTbD, MOJIEKyJIa, DIIEKTPUUYECKUI  3apsiz, POBOTHUKH,
HOJYIIPOBOHUKHY, JUAIIEKTPUKH, (OTODJIEMEHT, BEIIECTBO, TeNo, OO0BEM,
arperaTHO€ COCTOSIHUE BEILECTBa, I'a3, pacTBOP, PACTBOPUMOCTh, KpUCTAIIINUECKas
pemérka, CriaBbl, (U3MUECKUE BEIMYUHBI, €IUHUIBI U3MEPEHHS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, CoJHILE.

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

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE IOPO/IbI, MOJIE3HbIE
UCKOTIaeMbI€, TOIUIMBO, BOJTHBIE PECYPCHI.



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

JINYHOCTHBIE PE3YJIBTATBHI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4EeOHOH H
BOCHUTATEIILHON JAEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUMCKUMHU
COLMOKYJIbTYPHBIMA M JYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMU, NPUHATHIMU B
oOIecTBe MpaBUJIaMd W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpoOIleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINK 00YUYaIOIIUXCS.

JIM4HOCTHBIE = pE3yJIbTaThl ~ OTPaXKalOT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX [EHHOCTHBIX OPHUEHTAIUA W
pacIIMpEHUE OIbITA ICSITETbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LIEHHOCTHOI'0 OTHOLLIECHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs] XMMHUYECKOM HAayKd B IKU3HU
COBPEMEHHOI0 OOIEeCTBA, CIOCOOHOCTH BJIAAETh JOCTOBEpHOU HH(OpMaimei o
MEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpasKAaHCKOT0 BOCITUTAHMSI:

MPEJCTABICHUSI O COUMAIBHBIX HOPMAaxX M MPABWIAX MEKIMYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTHUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW EATEILHOCTH IPH
BBITIOJIHGHUM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
Y B3aMMOTIOMOIIIH B MPOIIECCE ITON yueOHOM AesTeTbHOCTH, TOTOBHOCTH OLICHUBATH
CBO€ IIOBEJACHME W TMOCTYNKH CBOMX TOBApPUIIEH C ITO3ULMHA HPABCTBEHHBIX U
IIPABOBBIX HOPM C YUETOM OCO3HAHUSI IOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHUYECKHE TIPEJICTABICHHUSI O BEIIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU W COCTABJISIONIUE
OCHOBY JIJI1 IOHUMaHUs 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, HEOOXOAMMBIE I OOBACHEHHUS HAOJ0aeMBbIX MPOIECCOB M SIBJICHUM,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIBCKOW KyJIbTYpPhI, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOH palOThl C Y4YEOHBIMH TEKCTaMH, CIPaBOYHOU



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

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI00O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  camMO0Opa30BaHUIO, TMPOEKTHOW W  HCCIEIOBATEIbCKOM
JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAaHHWE IIEHHOCTU JKWU3HU, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3IOpPOBBIO, YCTAaHOBKM Ha 3J0POBBIN 00pa3 >KM3HMU, OCO3HAHUE TMOCIEACTBUUA U
HENPUATHE BPEIHBIX IPUBBIYCK (YIOTPEOICHUS aKOTr 0, HAPKOTUKOB, KYpPEHHUS),
HEOOXOJUMOCTU COOJIIOJIEHUSI TpaBuUil OE30MACHOCTH HpU  OOpalEHUH C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpy10BOTr0 BOCIIMTAHUSI:

MHTEpEC K MPAaKTUUYECKOMY U3yUYEHHUIO Ipodecchii U TpyJa pa3auyHoro poja,
YBaXXEHUE K TPYAY U pe3ysbTaTaM TPYI0BOM I€ATEIBHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUsT  NPEIMETHBIX 3HaHUM 1O  XUMHH, OCO3HAaHHBI  BBIOOD
WHUBUyaJIbHON TPAEKTOPUU MPOJAOHKEHHUST 00pa30BaHuUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON Npo(heCcCUOHATBHON AEATENBHOCTA U Pa3BUTHSI HEOOXOAMUMBIX YMEHUM,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(ecCHOHAIBHOM cperie;

6) 9K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKH 11eJIeCO00pa3HOE OTHOIICHHUE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMUS, IMOHMMAHUE LEHHOCTH 30POBOr0 U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nyecKOMy M TICUXHYECKOMY 3JI0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHMS
paBuJ1 O€30MaCHOTO MOBEAEHUS MPU padOTe ¢ BEIIECTBAMM, a TAKXKE B CUTYyalMsIX,
YTPOXKAIOIIMUX 340POBBIO U KU3HU JIIOIEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYEHUH XUMUU, IS
pELICHUS 3a/1a4, CBA3aHHBIX C OKPY’KAIOLIEH MPUPOJHON CPEIOH, ISl MOBBILICHUS
YPOBHSI ~ JKOJIOTHYECKOW  KYyJIbTYphl, OCO3HaHUS TIJO0AJIBbHOIO  XapakTepa
HKOJIOTUYECKUX TpOoOJIeM M MyTed HMX peIIeHHs MOCPEACTBOM METOA0B XHUMHUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wmeranpeaMETHBIX pe3yJbTATOB BBIICISIOT 3HAYUMBIC IS
dhopMUpOBaHUSI MUPOBO33PEHHUSI OOIIICHAYYHBIC MOHATHS (3aKOH, TEOPHU S, PUHIIHII,
rurnore3a, (QakT, CHUCTEMA, TMPOIECC, DIKCIEPUMEHT U JIPYroe.), KOTOphIe
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TMpPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O ILIEJIOCTHOU



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IEUCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHUBHBIC, DPETYJISITHUBHBIE), KOTOpble oOecneunBaioT (OpMHpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Yy4eOHOM
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

Bba3oBble JJoruueckue JeMicTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWM: PACKPBIBATh CMBICT XUMHUYECKHX TMOHATHHA (BBIACIATH WX XapaKTEPHBIE
MPU3HAKHN, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSTHIMH), UCIOJIB30BATh
TIOHATHS 711 OOBSICHEHUS OTJIEIBHBIX (J)AaKTOB M SBJICHH, BEIOMPATh OCHOBAHUS U
KPUTEPUH U1l KIAaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB U XUMHYECKUX PEaKIIHA,
yCTaHaBJIMBATh MPUUMHHO-CIICJCTBEHHBIC CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHAYKTUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B TIPOllECCe TMO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeJMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yeMble B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPEICTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XUMHUYeckas (opMmylia W YypaBHEHUE
XUMUYECKON PEaKIIUU — MPHU PEIICHUN Y4eOHO-TTIO3HABATEIBHBIX 3371a4, C YIETOM
ATUX MOJICTBHBIX TPEJICTABICHUN BBISIBIISITh U XapaKTEPU30BaTh CYIIECCTBEHHbIE
MPU3HAKH M3Yy4YaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYHHHO-CICACTBEHHBIC CBS3U U
MPOTUBOPEYHS B MU3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHKUS, & TAKXKE B Ka4€CTBE OCHOBBI 11l POPMUPOBAHUS TUIIOTE3HI TIO TPOBEPKE
MIPaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHHUIA

NPUOOPETEHUE ONbITa IO TUIAHWUPOBAHUIO, OpPTaHU3AIMU W IPOBEIACHHIO
YUYEHMUECKUX JKCIIEPUMEHTOB, yMEHHWE HaOlomaTh 3a XOJOM IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OTbBITA, HCCIICIOBAHUS, COCTABIISATh OTUET
O MpoJIeNITaHHOM padoTe.

Pa6ora ¢ undpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
pa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TOTydaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIIpHAsT JUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPABOYHBIC
nocobus, pecypcsl MHTepHETa), KPUTHUYECKH OICHWBATh IMPOTUBOPCUYMBYIO W
HEJIOCTOBEPHYIO MH(POPMAITHIO;



yMEHUE TPUMEHATh Pa3jIu4yHble METOJbl U 3aMpOChl MPU MOKUCKE U OTOOpE
uH(OpPMAIUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7[a4 OMPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BaHUS  HHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO UCIIOJIB30BAHUS PA3IUYHBIX TTOMCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOUPATH ONTUMANBHYIO (hOpMY TIpeacTaBieHUs] HHPOpMAUU U
WUTIOCTPUPOBATh pEIlIaeMble 3a7aud  HECJIOKHBIMU CXeMaMH, JHharpaMmmamu,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHUE UCIOJIb30BaTh M AaHAJIM3UpOBaTh B IHpouecce Yy4eOHOH U
UCCIIEIOBATENLCKON NIEATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO3MCTBA M TPAHCIOPTa HA COCTOSIHHE OKpYXKarolled HpHUpPOIHOM
Cpelbl.

KoMMyHuKaTHBHBIE YHHBeEpPcaJdbHbIe yieOHbIe 1eliCTBUSA:

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

YMEHMSI ~ IPEIACTaBIATh  IOJY4YEHHbIE  PE3yJabTaThl  [O3HABATEJIbHOM
JESTENIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JeNaTh MPE3CHTALUIO
pe3yabTaTOB BBIMOTHEHUS XUMHUYECKOTO JIKCIEpUMEHTa (J1abopaTOPHOTO OIBITA,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHUKAMHU B COBMECTHOM
MO3HABATEIbHOM M HMCCIIEJIOBATENBCKON  MEATENBHOCTH  TPH  PEIICHUHU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COTrJIaCOBAHUS
no3uIuii (00CyXIeHuss, OOMEH MHEHHMSIMH, «MO3TOBBIC HITYPMBI», KOOPIWHAIUS
COBMECTHBIX JIEWCTBUH, ONpelelIeHUe KPUTEpPUEB IO OILIEHKE KauecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSATEIbHO OMPEACNATh IENH eSTEIbHOCTH, IJIaHHUPOBATh,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATEeILHOCTh, BRIOUPATh Harbosee 3pheKTUBHBIC CITOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEJIbBHO COCTaBJISTh WM KOPPEKTUPOBATH
[IPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJTyYeHHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKITUSIX,
OLICHWBATh COOTBETCTBHE IMOJIYUEHHOTO pe3yJbTaTa 3asBJICHHOW LEIH, YMEHHUE
UCIIOJIb30BaTh M AaHAJTM3UPOBATh KOHTEKCTHI, IPe/jIaracMble B yCIOBUH 3aJaHUM.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mpeaMETHBIX pe3yJbTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
COJEpKaHUsl, YCTAaHOBJIEHHOTO MJaHHOW (QeaepanbHONM paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JneucTBul, crnenuduueckue A TpeAMETHONM o01acTu  «XUMHS», BB
JNEATEIBHOCTH MO  MOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIpETalUH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYaIUsIX.

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

JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUN: aTOM, MOJIEKYJa,
XUMUYECKUH 3JIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BEIIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIPHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas JIOJIsI XUMUYECKOTO AJIEMEHTa B COSTUHEHUHN, MOJISIPHBINA 00BEM,
OKCHJ], KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKAIUs pPEeaKIui: peakiuu
COCMHEHUS, PEAKIHMH PA3JIOKECHUS, PEaKUUU 3aMEUICHUS, PEaKUnuu
0OM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIIOBOU 3P (EKT peakiuu,
SJIpO aToMa, SJIEKTPOHHBIN CJI0OM aToMa, aTOMHas OpOUTallb, PAJINYC aTOMa,
XUMUYECKasl CBS3b, MOJISIPHAS M HEMOJIAPHAsl KOBAJICHTHAs! CBSI3b, HOHHAs
CBSI3b, HWOH, KAaTHWOH, AaHWOH, pacTBOp, MaccoBas JOJs BEIIEeCTBa
(TpolLieHTHAs! KOHIICHTPAIlUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSITh 3TU TIOHATHUS MPU OMKUCAHUM BELIECTB U X MPEBPAILLICHUIA;

e HCIOJBb30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIUN;

e OIpENENSATh BAJIGHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENeHb  OKHUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MPUHA/JICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAs W HOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMbIci [lepuoanueckoro 3akona J[I. WM. Menaeneena:
JEMOHCTPUPOBATh TMOHUMAHHUE NEPUOJANYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoauueckoil cucreme,
3aKOHOB COXPAHEHHUs MAcChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTajipo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ileproauueckoit
CUCTEMbl XHMMHMYECKHUX OJJIEMEHTOB: pa3iuyaTh T[OHATUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «modounas noarpynna (b-rpymma)y, Mansie u
OOJIbIIINE TIEPHOJIbI, COOTHOCUTH OO0O3HAYCHMS, KOTOpPhIE HMEIOTCA B
tabmune «llepuoauueckass cuctemMa Xumudeckux osgemeHToB [[. U.
MenzeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMHM CTPOCHHUSI aTOMOB



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

KJ1acCU(UIIMPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMHYECKHE PeaKkIuu (M0 YUCIYy M COCTaBy YYacCTBYIOIIMX B pPEaKIHUU
BEIIECTB, M0 TEIJIOBOMY 3D (PexTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIME XMMHUYECKHUE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKIasi ONMMCAHUE MPUMEPAMU MOJICKYIISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

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

BBIUUCIISATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XHUMHYECKOTO 3jeMeHTa 1o (opMyse COEIUHEHHS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOJUTH PACUETHI IO YPABHEHHIO
XUMHUYECKOHN peaKlnu;

IPUMEHATH OCHOBHBIE ONIEPALIMU MBICIUTEIbHON ACSITENbHOCTY — aHAJIU3 U
CHUHTE3, CpaBHEHHE, OOO0OIICHHEe, CHCTeMaTH3aIuio, Kiaccu(uKalmio,
BBISIBJICHUE TPUYHMHHO--CIICACTBEHHBIX CBSI3€UW — JIJISI M3YYECHHS CBOWCTB
BEIIECTB M XWMHUYECKHUX pEaKlud, €CTECTBCHHO-HAYYHBIE METOIbI
NO3HaHUs — HAOIIOJEHUE, H3MEpPEHHE, MOJEIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0BATh NMPaBUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0U 1 JIa0OPaTOPHBIM
o0opyJoBaHMEM, a TaKXe mpaBuwiaM oOpalleHHs C BEIIeCTBaMU B
COOTBETCTBUM C HWHCTPYKLIUSAMU TI0 BBIMIOJHEHUIO Jab0paTOPHBIX
XUMHUYECKHUX OMBITOB IO MOJYYEHHUIO U COOMPAHUIO T'a3000pa3HbIX BEIIECTB
(Bogopozia M KHUCIOpOJa), IPUTOTOBICHUIO PACTBOPOB C OIpeneIEHHON
MacCOBOM JOJIEM PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M IPOBOJAUTH
XUMUYECKHE SKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHUCIIOT C TIOMOIIbIO UHIUKATOPOB (JTaKMYyC, (eHON(PTAICUH, METUIOPAHK

U Jpyrue).

K koniy oOyuenus B 9 kiacce npeMeTHbIE pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICII OCHOBHBIX XUMMYECKUX MOHATHUH: XUMUYECKUU
JJIEMEHT, aTOM, MOJIEKyJla, HWOH, KaTUOH, aHUOH, IIPOCTOE BELIECTBO,
CJI0’KHOE BEIIECTBO, BAJEHTHOCTb, DJIEKTPOOTPULIATEILHOCTD, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYeCcKas CBs3b, TEIUIOBOU 3PdeKT
peakuuu, MOJib, MOJISIpHBIH  00BEM,  pacTBOp,  DIIEKTPOIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJIMTUYECKAs IUCCOLMALMS, PEAKLUU HOHHOIO
oOMeHa, KaTajau3aTop, XWUMHYECKOE€ paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKlMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKHUCIIUTEIb, BOCCTAHOBHUTEIb, OKUCIIEHUE U BOCCTAHOBIICHHE, aJUIOTPOIUS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (xoBaneHTHas, MOHHAs,
MeTayuInYecKas ), KpUCTAINYECKask pelETKa, KOPPO3HUs METAJUIOB, CILIABHI,
CKOPOCTh XMMHUYECKOW peakIuu, MPEeAebHO IOMYyCTUMAas KOHIIEHTPALIMS
ITJIK BemiecTBa;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITh 3TU TIOHSTUS MPU OMKMCAHUY BEUIECTB U UX MPEBPAILICHUI;
UCIIONb30BaTh XHUMHMUYECKYI0 CHMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX pA3IMYHOTO COCTaBa, NPUHAJJIEKHOCTh BEIIECTB K
ONpeAeNnéHHOMY KJIACCYy COEOWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBsI3U (KOBaJI€HTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsiji MOHA MO0 XUMUYECKON (QopMylie, XapaKkTep Cpeibl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUM, TUIl KPUCTALIUYECKOU
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbicn llepuogmueckoro 3akona J[. WM. MenneneeBa u
JIEMOHCTPUPOBATh €ro IOHHMAaHHWE: OIKCHIBATh W XapaKTepu30BaTh
tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpymnmna (A-Tpymma)» U «rmodouyHas
noarpynna (b-rpynmna)», manbsie u OOJbIIME MEPUOJBI, COOTHOCUTH
0003HauY€eHUs1, KOTOPbIE UMEIOTCS B IEPUOINYECKON TaOIULE, C YNCTOBBIMU
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsa  Aapa, oOllee Yuciao 3JIEKTPOHOB U paclpesesieHhe HuX 1o
AJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIUE 3aKOHOMEPHOCTH B M3MEHECHHUH
CBOMCTB 3JIEMEHTOB M HMX COEAMHEHUH B Mpelenax MajblX NEPUOJI0B U
TJIABHBIX MOJATPYM C Y4ETOM CTPOCHUS UX aTOMOB;

KJ1acCu(UIIMPOBAaTh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBa,
XUMHUYECKUE peakiuu (10 YKMCIy UM COCTAaBY YYACTBYIOIIMX B PEAKIUU
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 AJIEKTPOJUTUYECKON JHUCCOLMALMM  KHUCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMeHa, YypaBHEHHS pEaKIui, MOATBEPKAAIINX 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 TIPOTCKaHUS XUMHYECKHX IMPEBPAIICHUI B pPa3IUIHBIX
YCIIOBUSIX;

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

cOOJTI01aTh TIPaBUIIa MOJIH30BAHUS XUMUYECKOM MOCYA0M 1 1a00paTOpHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalleHUuss C BEIIECTBAaMU B
COOTBETCTBHHM C WMHCTPYKIHMSIMH TIO BBIIOJTHCHHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OTBITOB 110 MOJYYEHHUIO U COOMPAHUIO ra3000pa3HbBIX BEIIECTB
(aMMmaka u yrieKucloro rasa);

MIPOBOJIUTH PEAKIUH, MOATBEPKIAIOIINE KAYeCTBEHHBIN COCTAB Pa3TUYHBIX
BEIIIECTB: PACMO3HABATh OMBITHBIM IyTEM XJIOpUI-, OpOMUA-, WOIHI-,
KapOonart-, (ocdar-, cunmkar-, cyiabdar-, TUAPOKCHUII-MOHBI, KATHOHBI
aMMOHHUSI U HMOHBI U3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB;

MIPUMEHSTH OCHOBHBIE OTIEPAIlN MBICIIUTECILHOMN EATETLHOCTH — aHATIU3 U
CUHTE3, CpaBHEHUE, 0000IIEHUE, CUCTEMATU3AIINIO, BBISIBIICHUE IPUYUHHO-
CJICICTBCHHBIX CBSI3€H — JJII M3yYCHHsI CBOMCTB BEIIECTB M XMMHYECKUX
peaKkiuii, eCTECTBEHHO-HAy4YHbIE METOAbl TO3HaHUS — HaOII0ICHUE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, DKCIIEPUMEHT (PeaibHbIM U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoJunyecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB u dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pa3nen 1. [lepBoHayaibHbIe XHMHYECKHE MOHITHS
XuMusi — BaxkHast 00J1aCTh

11 €CTECTBO3HAHUS U 3 0 5 bubnuoreka [{OK

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

YeJIoBeKa

12 BemrecTBa 1 XuMHU4ECKHUE 7 1 0 bubnunoreka LIOK

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

Wroro mo paszneny 10

Pa3nea 2. Bakneiimme npeacTraBuTe I HEOPraHMYECKHUX BELECTB
21 Boznyx. Kucnopoz. [lonsitue 3 0 1 bubmmnoreka HOK

' 00 okcumax https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonsitue o kucnorax 4 0 1 bu6nmorexa LIOK

' U COJIsIX https://m.eds00.ru/7f41837¢c
23 Boga. PactBopsl. [lonsitue 06 3 1 1 but6mmorekxa [IOK

' OCHOBaHMSX https://m.eds00.ru/7f41837¢
24 OcHOBHBIE KJIACCHI 6 1 1 but6mmoreka [IOK

' HEOPraHMYECKUX COEAMHEHHIH https://m.edso0.ru/7f41837c

Hroro no paszneny 16

Paznen 3. llepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumudeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.

XumMuueckasi cBA3b. OKHCINTEIbLHO-BOCCTAHOBUTEIbHbIE 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 XAUMHYECKUX djeMeHToB /I, U. 4 https://m.edso0.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
XUMHUYECKas CBA3b.
3.2 OKHCIUTEIBHO- 5 bubmorexa HOK
https://m.edso0.ru/7f41837c
BOCCTaHOBUTEJIbHBIE PEAKIIMH
ViToro mo paszeny 9 bubnunoreka LIOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 1 bubmorexa OK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 35

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 3 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 3 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLIHALIHS. 4 1 1 bubmmorexa [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Uroro mo pazneny 10
Pasznea 2. Hemerananl 1 HX coeINHEHUS
21 OO0m1as XxapakTepuCTUKa XUMHUECKUX p 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 3 bubmmorexa [JOK
' PYTHIRL Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 4 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapaKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriepon u 4 1 2 Bubmmorexa [IOK
' . Py ' pos https://m.edso00.ru/7f41a636
KPEMHUH U UX COSANHECHUS
Hroro mo pazaeny 13



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. Meraibl M HX COeTMHEHUA

bu6nmoreka [IOK
A I 2
3 Obume cBolicTBa METAILIOR https://m.eds00.ru/7f41a636
3.2 Baxueiiime MeTauibl U UX CO€IAHEHUS 8 Bubmorexa HOK
' 8 https://m.eds00.ru/7f41a636
Uroro mo pazneny 10
Paszpnen 4. Xumus u okpyxaromasi cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 1 buGnuorexa [IOK
) m p https://m.edsoo.ru/7f41a636
Hroro no pazneny 1
OBILIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC 35 uyacos (1 yac B Hezielno)
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxka Kontpoabubie IIpakTnueckue
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
[Ipeamer xumun. Pons xumuu B
bubmuoreka [{OK
JKM3HM YesoBeKa. Tea u BellecTna.
1 n 1 06.09.2023  https://m.edsoo.ru/ff0d210c
OHATHE O METO/AX HOSHAMHA B https://m.edsoo.ru/ff0d227e
XUMUH
[TpakTuueckast padorta Ne 1
«IIpaBuna paboThl B 1abopaTopuu 1
MIPUEMBI 00pAILIEHHS C Bubmorexa IIOK
2 P 5 P 5 1 1 13.09.2023  https://m.edsoo.ru/ff0d23dc
/A0OPATOPHBIM ODOPYAOBAHHEM. https://m.edsoo.ru/ff0d26ca
YucTele BenecTBa 1 CMECH.
Cnioco0nI paznieneHus cMecen
[TpakTuyeckas padora Ne 2
«Paznenenue cmeceit (Ha mpumepe bubmorexa LHOK
3 . puMep 1 1 20.09.2023  https://m.edsoo.ru/ff0d28c8
OUNCTKHU MOBAPEHHOH COIH)». https://m.edsoo.ru/ff0d2a6c
ATOMBI 1 MOJIEKYJTBI
XuMHUYECKHue AJI€MEHThI. 3HAK! but6mmoreka [IOK
4 (CHMBOJIBI) XUMHYECKHUX 3JIEMEHTOB. 1 27.09.2023  https://m.edsoo.ru/ff0d2be8

HpOCTBIe " CJIIOKHBIC BEIICCTBA

https://m.edsoo.ru/ff0d2a6¢



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

ATOMHO-MOJIEKYJISIPHOE YUCHUE.
3aKOH MMOCTOSIHCTBA COCTaBa

bubnunorexa LIOK

5 BEIIIECTB. XUMHUYECKas hopmyIia. 04.10.2023  https://m.edsoo.ru/ff0d2d50
BajieHTHOCTh aTOMOB XUMHUYECKHX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OtHOCuTeNBHAs aTOMHAs Macca.

OTHOCUTENBHAS MOJICKYJISIpHAs bubnuorexa [{OK

6 Mmacca. 11.10.2023  https://m.edsoo.ru/ff0d323c
MaccoBas noJst XUMHUUYECKOTO https://m.edsoo.ru/ff0d350c
3JIEMEHTA B COCTMHCHUH
KomunyecTBo BemecTBa. MoJb.

bubnunoreka LIOK
MounsipHas macca.
7 S — 18.10.2023  https://m.edsoo.ru/ff0d5230
' https://m.edsoo.ru/ff0d37fa
XuMHUYecKasi PeaKIus
[Ipu3Haky n ycroBus IPOTEKAHUS bubmmnoreka HOK
XUMUYECKUX PEAKLIUU. https://m.edsoo.ru/ff0d3al6

8 25.10.2023
3aKOH COXpaHEHMsI MACChI BEILIECTB. bubmuoreka [IOK
XUMHUUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Brrurcnenus: KoJIm4ecTBa, MacChl
BEIIECTBA 10 YPABHEHUSAM

P . bu6nunorexa LIOK
XUMHUYECKHUX PEAKIIHIA.
9 e T S— 01.11.2023  https://m.edsoo.ru/ff0d5708
dHkan https://m.eds00.ru/ff0d3f34
peaxiuit (COeIMHEHUs, Pa3I0KEHUs,
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
sHIKIoNneAUCT. O000IICHHE 1 but6mmoreka [IOK
10 CHUCTeMaTH3aIvs 3HaHWH. 08.11.2023  https://m.edsoo.ru/ff0d40c4

KonTtponbHas padora Nel o treme

«BemiecTBa U XUMUYECKUE PEAKLIUN

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

Bo3ayx — cmech razos. Cocras
BO3ayxa. Kucimopon — sneMeHT u
npocrtoe BeniectBo. O30H.

bubnunoreka LIOK

11 OuznyecKkue 1 XUMUIECKHE 08.11.2023  https://m.edsoo.ru/ff0d448e
CBOICTBa KHCIIOpOa (peaKiuu https://m.edsoo.ru/ff0d4614
okucnenus, ropenue). [lonstie 00
OKCHAAX
CniocoObl MOTy4eHUs KUCIOpOo/ia B
1a00paTOpUU U MPOMBIIUIEHHOCTH.

[Ipumenenue kucaopoa. bubnuoreka [IOK

12 TennoBoii 3¢ hexT XuMuIecKoi 15.11.2023  https://m.edsoo.ru/ff0d497a
pEaKUHH, TIOHITUE O https://m.edsoo.ru/ff0d4790
TEPMOXUMHUYECKOM ypaBHEHUH, SK30-

U DHJIOTEPMUYECKUX PEAKIUIX
TonnuBo (He(Th, yroiab U METaH).
3arpsi3HEHUE BO3yXa, CIOCOOBI €T0
HpEIOTBpAILICHHS, bubnmorexa LIOK
13 n Gora Ne 3 22.11.2023  https://m.edsoo.ru/ff0d4c4a
PAKTIHCCKAA paboTa A% 3 O TEME https://m.edsoo.ru/ff0d4ae2
«[Tomyuenue u cobupanue
KHCIIOPOJ1a, U3yUYEHUE €0 CBOMCTBY
Bonxopon — anemeHT u mpocToe
BemecTBo. Haxoxxaenue B mpupo/ie. bubnunorexa LIOK

14 DU3NYECKUE U XUMUYECKHUE 29.11.2023 | https://m.edsoo.ru/ff0d4dd0
cBolicTBa Bogopoza. [Ipumenenue https://m.edsoo.ru/ff0d4ddo
BOZIOpOAA
IToHsATHE O KHCIOTAX U COJAX. bu6nunorexa LIOK

15 Crioco0sI ToTydeHust BOJAOPO/Ia B 06.12.2023 | https://m.edsoo.ru/ff0d50d2

nabopaTtopuun

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

16

17

18

19

20

[IpakTuueckas padora Ne 4 o reme
«[lony4yenue u cobupanue BOAOPOJA,
U3YYEHUE €TI0 CBOMCTBY.

MoutsipHbIii 00bEM Ta30B. 3aKOH
ABoranpo

Brrunciienus o0b€Ma, KOJIHYECTBA
BEIIIECTBA ra3a M0 €ro U3BECTHOMY
KOJIMUECTBY BEILECTBA HIIK 00BEMY.
Brruncienus o0bEMOB ra3os 110
YPaBHEHHUIO pEaKlu Ha OCHOBE
3aKOHa 00BEMHBIX OTHOIIEHHUH ra30B

dusnyeckue U XUMUYECKHE
CBOMCTBA BOJBI.

CocraB ocHoBanuii. IToustue 00
WHJIUKATOpax

Bopna xak pacTBOpuUTEND.
HacpinieHHbIE 1 HEHACHIILIEHHBIE
pacTBOpBl. MaccoBas [0 BEIIECTBA
B PAacTBODPE.

[TpakTuyeckas pabora Ne 5 o Teme
«ITpuroroBieHue pacTBOPOB ¢
ONpeeNEHHON MacCOBOU J10JIEH
pacTBOPEHHOTO BEILIECTBA

KonTtponbhas padora Ne2 o reme
«Kucnopoa. Bonopoxn. Boga»

13.12.2023

20.12.2023

27.12.2023

bubnunorexa LIOK
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

bubnunoreka LIOK
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708

bubnunoreka LIOK
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2

bu6mmoteka IIOK
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba

bubnunorexa LIOK
https://m.edsoo.ru/ff0d6342



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342

Oxcuppl: cocTaB, Ki1accupuKaims,

bu6nmoreka [IOK
HOMEHKJIaTypa
21 [TonyyeHue U XMMHYECKUE CBOMCTBA https://m.eds00.M/10d664¢
i https://m.edsoo.ru/ff0d664e
KHCJIOTHBIX, OCHOBHBIX U
aM(}OTEepHBIX OKCHUJIOB
OcHoBaHusI: cOCTaB, Kinaccuduxams,
bubnunoreka LIOK
HOMEHKJIaTypa.
22 omvieHHo 1 XHMIHecKIe CRONCTEA https://m.edsoo.ru/ff0d67ca
yi . https://m.edsoo.ru/ff0d67ca
OCHOBaHHI
Kucnotsr: cocras, kiaccuduxanms,
bubmuoreka [{OK
HOMCHKJIATYypa.
23 omvieHo 1 XHMIHecKIe CRONCTEA https://m.edsoo.ru/ffOdfee2
yi https://m.edsoo.ru/ff0dfee2
KHCJIOT
Conu (cpennue): HOMEHKIATypa,
CIOCOOBI TOJTYyYEHUS, XUMUYECKHE
CBOMCTBA. bubmmoreka IIOK
24 [Tpaktuyeckas padora Ne 6. Pemenue https://m.edsoo.ru/00ad9474
JKCIIEPUMEHTAJBHBIX 33/1a4 110 TEME https://m.edsoo.ru/00ad9b7c
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX
COCTUHEHUIN)
['eHeTnyeckas CBSI3b MEXKAY
KJIACCAaMH HEOPTaHUYECKUX bu6muoreka [JOK
25 COCTMHECHUH. https://m.edsoo.ru/00ad9a50
O000I1IIeHNE U CUCTEMATHU3ALHS https://m.edsoo.ru/00ad9ch2
3HaHUH
KonTtponbHas padora Ne3 o reme
" bubnuotexa [JOK
26 OcHOBHBIE KJIaCChl HEOPTAaHUYECKUX

coequHeHuin"

https://m.edsoo.ru/00ad9ela



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a

[TepBbIe MOMBITKY KIIACCUPUKAITUU
XUMHYECKHX dJIeMeHTOB. IloHsaTHE O
TPYyIIax CXOAHBIX 3JIEMEHTOB.

bubnunoreka LIOK

27 [Tepuonnueckuii 3aKoH U https://m.edsoo.ru/00ad9ffa
[lepuoanueckas cucrema https://m.edsoo.ru/00ada52c
XUMHUYECKUX 3jiemMeHToB J[. 1.

Menneneena
[Tepuompl, TPy, MOATPYIIIBI bubnunoreka LIOK

28 Crpoenue atomoB. CoCTaB aTOMHBIX https://m.edsoo.ru/00ada52c
snep. M3oTombl https://m.edsoo.ru/00ada342
CtpoeHue JIeKTPOHHBIX 000JI0UEK

. bubmuoreka [{OK
29 aToMOB 31eMeHTOB [lepuoanaeckoit
https://m.edsoo.ru/00adaébc
cuctemsl JI. 1. Menaeneera
XapakTepucTuka XUMHYECKOTO
DJIEMEHTA TI0 €70 MOJIOKEHUIO B
[Tepnonnueckoii cucreme /1. Y.
bu6nunorexa LIOK
Menneneesna.
30 naterite TlenHoMm1eckoro 3aKomHa https://m.edsoo.ru/00adag824
pHOA https://m.edsoo.ru/00ada96e
JUTSL pa3BUTUS HAYKH U MIPAKTUKU. [].
N. MenpeneeB — yd4€HBIN, IIEAArOT U
rpaKTaHUH
DIIeKTPOOTPUIIATETLHOCTH aTOMOB bubnmnoreka LIOK
31 XUMHYECKHUX DIIEMEHTOB. https://m.edsoo.ru/00adaab8

Honnas xuMudeckast cBsI3b

https://m.edsoo.ru/00adac34



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
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KoBanenTHas MoJIsIpHasd XUMHUUICCKast

bubnmoreka [IOK
CBSI3b. 1
32 K https://m.edsoo.ru/00adaab8
OBAJICHTHA HOLIOJIpHAA https://m.edsoo.ru/00adaabh9
XUMHUYECKAS CBI3b
CTeneHb OKUCICHHUS. 1 bubmuorexa [{OK
33 OKUCINTEIHFHO-BOCCTAHOBUATEIIHHEIE https://m.edsoo.ru/00adae28
peakuuu https://m.edsoo.ru/00adb076
bubnuoreka [{OK
34 OKHUCIIUTENN U BOCCTAHOBUTEIU 1 https://m.eds00.ru/00adb076
Kontponbnas padorta Ne4 o teme
35 «CTtpoeHue atoMa. XUMHUYECKas 1 bubnnorexa [JOK
p ' https://m.edsoo.ru/00adb486
CBA3bY»
36 PesepBHblit ypok. O6001IeHNE U Bbu6mmoteka [JOK
cUCTeMaTHU3anus 3HaHUN https://m.edsoo.ru/00adb33c
OBIIEE KOJIMYECTBO YACOB I1O 35

I[TPOT'PAMME



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
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9 KJIACC 34 gaca (1 yac B Hezeno)

KoanuecTBo 4acoB

DJIeKTpOHHbIe U (pPOBbIE

[IoHsiTHE O CKOPOCTH XUMUYECKOMN
peakuuu. [IoHsTHE O TOMOTEHHBIX
Y TETEPOTEHHBIX PEAKIIUIX

ara
Ne i/ Tema Ypoka K()HTpo,m,}[],[e HpaKTuquKHe I[ 06pa30BaTeJILHbIe
Bcero H3y4YeHUs
padoThI padoThI pecypcnl
[Iepnonnueckuit 3aKoH.
[Iepnoanueckas cucrema
XUMHYSCKHX deMeHTOB /1. H.
M A bu6nmoreka LIOK
CHJIeJICeBA.
1 3 A 1 https://m.edsoo.ru/00adb59e
AKOHOMEPHOCTH B U3MECHECHUU
. P https://m.edsoo.ru/00adb6b6
CBOMCTB XUMHYECKHX 3JICMEHTOB
MEePBBIX TPEX MEPUOIOB
Knaccugukaius 1 HoMeHKIaTypa
HEOPTraHUYECKHUX BEIECTB. bubmuoreka [{OK
2 Bunsl XUMHUUYECKON CBA3U U THIIBI 1 https://m.edsoo.ru/00adb7e2
KPHUCTAJUIMIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbnas paborta Nel mo teme
3 «IToBTOpEHUE U yriyOneHue 1 1
3HAHUN OCHOBHBIX Pa3/eiiOB
Kypca 8 kjiacca»
Knaccudukanust XxumMmuaeckux
€aKIUI 110 Pa3IUnYHBIM
peardt P bubnmnoreka [JOK
MIpHU3HaKaM.
4 P 1 https://m.edsoo.ru/00adbcb0

https://m.edsoo.ru/00adbe9a



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

IloHATHE O XUMUYECKOM
paBHOBecuU. DaKTOPHI,
BIIUSIIOIIIME HA CKOPOCTh

bub6nmoreka [IOK

S XUMHYECKON PEaKiuy U https://m.edsoo.ru/00adc28c
MTOJI0KCHUE XUMHUUECKOTO
paBHOBeCHs
5 OKHCIUTEIBHO- bub6nmoreka [IOK
BOCCTaHOBUTEIIbHBIE PEAKIIUU https://m.edsoo.ru/00adcade
Teopus 3IEKTPOIUTHICCKOMN
7 nncfounaunu.pCHanme u buomiorexa LIOK
N — https://m.edsoo.ru/00adcd68
. https://m.edsoo.ru/00add448
Honnble ypaBHEHHsI peakui
XHUMHUYECKHE CBOMCTBA KHCIIOT,
OCHOBaHHH U COJICH B CBETE
8 MIPEJICTaBICHHIA 00 bubmmorexa [OK
. https://m.edsoo.ru/00add5d8
AIEKTPOIUTUUECKON
JIUCCOLMAIAN
IlonsTHE O TUAPOIU3E CONCH.
HpaKTI/I‘-IeCKaSJII ga60Ta Ne 1. bubmmorexa LIOK
9 (PeltIeHIE SKCTIEpHMEHTATHEX https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
3a7a9»
KonTponbnas padota Ne2 o teme
10 «DNEKTPOIUTHIECKAS bubnuotexa [JOK

JUCCOIManysI. XUMUYECKUE
pEaKIUK B paCTBOpax»

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



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
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11

12

13

14

OO01as xapakTepuCTHKA
rajJoreHOB. XMMUYECKHE
CBOMCTBA Ha IIpUMEPE XJI0pa.
XnopoBogopoa. ComnsiHast
KUCJIOTa, XUMUYECKHE CBOMCTBA,
MoJIy4eHue, MPUMEHEHUE

[TpakTrueckas padora Ne 2 mo
teme «[lonyduenue consHoi
KHUCIIOTBI, U3y4YeHHE €€ CBOICTBY.
Borurcnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIUid, €CIIN OJIUH
W3 peareHTOB JIaH B U30BITKE

OO61mas xapakTepucTHKa
anemeHToB VIA-rpynmsl.
AnnoTpornHsle MOAU(pUKALIUN
cepbl. Haxoxnenue cepol 1 €€
COEIMHEHUH B IPUPOJE.
XHUMHYECKUE CBOMCTBA CEPBI
CepoBonopon, CTpOEHHE,
bu3nueckrue 1 XUMHUYECKHE
CBOMCTBA.

Oxkcunpl cepol. CepHas KUCIIOTA,
buznyecKkue 1 XUMHUYECKHe
CBOMCTBA, TPUMEHEHHE

bub6nmoreka [IOK
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104

bubnuoreka [{OK
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade4388

bubmuoreka [{OK
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

bubmuoreka [{OK
https://m.edso0.ru/00ade802
https://m.edsoo.ru/00adea28



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

XUMHUECKUE PEAKIUH, JIeKAITUE
B OCHOBE IIPOMBIIIJICHHOT'O
crocoba Moyiy4eHus CepHon
KHUCIIOTBI. XHUMUYECKOE

bu6nmoreka [IOK

15 g https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
COCIMHEHUSIMU CEPBHI.
Brrunciaenue maccoBoii 1oamu
BBIX0/1a IPOAYKTA pPEaKLUU
OO0m1as XxapakTepuCcTUKa
aj1eMeHTOB VA-rpymnsl. A3o0T,
16 pacnpOCTpaHeHHE}l; pUpoJIe, Bubmmorexa LIOK
https://m.edsoo.ru/00adeeab
(1)I/I3I/I‘~I€CKI/I€ U XUMHUYCCKHC
CBOICTBA.
AmMMuak, ero pu3ndecKue u
XHMHYECKHE CBOMCTBA, BuGmorexa [OK
17 gonyquHe " HpﬂgeHeHﬂz https://m.edsoo.ru/00adf004
pakririccias pabora Ne 3 1o https://m.edsoo.ru/00adf180
teMe «llomydenne ammuaka,
WU3Y4YEHUE €r0 CBOMCTBY»
A3oTHas KucioTa, e€ husndeckue
1 XUMHUYECKHE CBOMCTBA.
I/IcnounLSOBaHHe HUATPATOB U Butmorexa LIOK
18 COICH QNIMOTID B KaTIeCTBe https://m.eds00.ru/00adf306

MUHEPATBHBIX YIOOPEHHI.
XVMHYECKOE 3arpsi3HEHUE
OKpYXKaroIlen cpebl
COEIMHEHUSIMU a30Ta

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



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
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®dochop. Okcun dpocdopa (V) u
dbocdopHas kuciaora, GU3nIecKre
Y XUMHYECKUE CBOMCTBA,

bu6nmoreka [IOK
19 ;Ziﬁif;;me (occharos B https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
Ka4eCcTBE MHUHEPAIbHBIX
yno0peHuil. 3arpsi3HeHne
PUPOHOH cpebl pocdaramu
VYraepon, pacipocTpaHeHHUE B
npupoze, Guzndeckue u
XUMHYECKHE CBOMCTBA.
Okcuapl yraepojaa, ux bubmorexa LIOK
20 (DHAMHECKIE 1 XHMHHECKHE https://m.edsoo.ru/00adfd9c
CBOHCTEA. DKONOMIYECKIE https://m.edsoo.ru/00adfebe
https://m.edso0.ru/00ae006¢
po0JIeMbl, CBA3aHHBIE C OKCHUIIOM
yranepoza (1V).
YroiyibHas KUCIOTA U €€ COJIN.
[IpakTuueckas padbora Ne 4 o
teme "[lonydyeHue yriekucnoro
ra3a. KauecTBeHHas peakius Ha bubmuoteka [IOK
21 KapOOoHaT-MoH". https://m.edsoo.ru/00ae027e
[lepBoHauanbHBIE TOHATHUS 00 https://m.edsoo.ru/00ae054e
OpPraHMYECKHX BEIECTBAX KakK O
COEIMHEHUSIX yriepoaa
Kpemuuii u ero coeuHeHus!.
[IpakTuueckas padora Ne 5. bubnuoreka [IOK
22 Pemienune sxcriepuMeHTaTbHBIX https://m.edsoo.ru/00ae080a

3aJ1a4 110 TeMe «BakHenmume
HEeMeTaJLIbl ¥ UX COEIUHEHUS

https://m.edsoo.ru/00ae0bf2
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KonTponpHas padora Ne3 o teme BuGmorexa LOK

B i 1 1
(BRKHCHIIAC HEMCETAJUTBL 11X https://m.edso0.ru/00ae0e18

COCOAUHECHUA»

OO0mmas xapakTepuCTHKa
XUMHYECKHX 3JIEMCHTOB —
MeTasIoB. MeTanueckast CBsI3b

1 MeTaJlJIn4ecKas bub6nmoreka [IOK
KPHUCTaJIIHYECKas PEIéTKa. 1 https://m.edsoo.ru/00ae103e
du3HYECKUe CBONCTBAa METAJIOB. https://m.edsoo.ru/00ae1156

XHUMHUYECKHE CBOIICTBA METAJIIOB.
DIEKTPOXUMUYCCKUN PSTT
HaIpsHKEHUN METaJIOB

O61ue crocoOb! MOTyYeHUs
MetaiuioB. Cruiasbel. Beraucienus

bubmuoreka [{OK
M0 YPaBHEHUSAM XUMHYECKHX

1 https://m.edso0.ru/00ae1156
https://m.edso0.ru/00ae1278

peaKuHﬁ, CCJIM OAVH U3 PCarcHTOB

COJIEPKUT IIPUMECH.
[TonATHE O KOPPO3UH METAIUIIOB

[IlenoyHbIe METAILITBI. bubmuoreka [IOK
OKCHIBI ¥ THIPOKCHIBI HATPUS U 1 https://m.edsoo.ru/00ae14b2
KaJTHsT https://m.edsoo.ru/00ae14b2
ﬁ:ozgo;miﬁ;me MEeTaJlIbl — Bu6morexa LIOK

1 ] 1 https://m.edsoo.ru/00ae15e8

B N
AKHCHIITHE COCAMHCHHA https://m.edso0.ru/00ae15e8

KaJIbIIUS
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O00011IeHNE U CUCTEMATHU3AIHS
3HAHUH.

JKEcTKoCTh BOIBI U CIIOCOOEI €6 bub6nmoreka [IOK

28 yCTpaHEHHsI. https://m.edsoo.ru/00ae1886
[Tpaktuyeckas pabora Ne 6 1o https://m.edsoo.ru/00aelae8
TeMme "JKECTKOCTH BOABI U METObI
e€ yctpaneHus"
AmoMuHMIA. bubnuoreka [{OK

29 AmboTepHbIE CBOMCTBA OKCH/IA U https://m.edsoo.ru/00aelc64
THIPOKCHIA https://m.edsoo.ru/00aelc64
Keneso. bubmuoreka [IOK

30 OKcuIbl, THIPOKCUIBI U COJTH https://m.edsoo.ru/00ae1d86
xenesa (1) u xenesa (111) https://m.edsoo.ru/00ae35e6
O06o0011eHre U cucTeMaTH3alus
3HaHUM.

31 [TpakTuyeckas padora Ne 7. bubmuoreka [IOK
Pemrenne sxcriepuMeHTATBHBIX https://m.edsoo.ru/00ae3de8
3a7a4 no reme «BaxHenmue
METAJIIBI U UX COCTUHEHUS
Borurcnenus mo ypaBHEHUAM
XUMHUYECKHUX PEAKIIHiA, €CIIA OJIUH

39 U3 PEareHTOB JIaH B U30BITKE WIIH bubnmnoreka [JOK

COJIEP’KUT IIpUMecH. Brruncnenus
MacCOBOH 10U BbIXOJa MPOAYKTA
peaKIum.

https://m.edsoo.ru/00ael1750
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KonTtponsnast padora Ne4 o reme
«Baxxuenime MeTaIbl U UX

bub6nmoreka [IOK

33 . 1
COCHUHCHH? https://m.edso0.ru/00ae3f50
BCH_IGCTBa n MaTepI/IaJ'IBI B
HOBCGHHCBHOﬁ JKU3HHU YCIIOBCKA.
z(;MI;II:;C)KO:;jFZ HiI:eHHe bub6nmoreka IIOK

34 Poﬁz XHMII?H 5 I; Hi[eH'HH 1 https://m.edsoo.ru/00ae4270

p https://m.edso0.ru/00ae4270
SKOJIOI'MYCCKUX l'IpO6J'IeM
OBHIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

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

AxmmonepHoe oouiectBo «M3narensctBo «lIpocBemenne»

METOAUYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

bub6mmoreka [{OK https://m.edsoo.ru/7f41a636

bubmuoreka I{OK https://m.edsoo.ru/7f41837¢
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