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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMIA K pe3yibTaTaM OCBOCHUS OCHOBHOU
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepanbHON paboueii mMporpaMMbl BOCIUTAHUS
U ¢ Yy4y€TOM KOHIENIMH TpernojaBaHus ydyeOHOTro mnpeameTa «XuUMHUS» B
oOpazoBaTeIbHbIX opranu3amnusax Poccuiickoit deaeparuu.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOydeHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CPEICTBAMHU Yy4eOHOTrO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MPEIMETHOE coAepKaHue,
npeaycMaTpUBaET paclpeielieHue €ero Mo KilaccamM M CTPYKTYPUPOBAaHHUE IO
paznenaM M TeMaM MpPOrpaMMbl IO XHUMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
Ka4eCTBECHHbIC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4E€TOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYarolmuxcsi, ONpeAeNsieT BO3MOXHOCTH TMpeaMeTa IS
peanu3aiuu TpeOOBaHMM K pe3yJbTaTaM OCBOCHMS OCHOBHOWM 00pa3oBaTelbHON
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPEOOBaAHUN K
pe3yapTaraMm oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld U3y4eHUs PeIMETa U OCHOBHBIX
BUJIOB Y4E€OHO-TO3HABATEILHOM JEATEIbHOCTU OOYYalolerocs IO OCBOCHUIO
y4eOHOTO CO/IepKaHMS.

3HaHMEe XWMHH CIY)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOy4Jaromierocsi, ero MpeACTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UTparoT (POpMHUPYEMbIE XUMHUEH MPEACTaBICHUS O B3aWMOIPEBPAIICHUSX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUILIEBOM U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3alldd  BO3MOXXHOCTEH  JUII  CaMOpa3BUTUS |
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaJ, B ()OPMHUPOBAHUE MBIINUJICHUS W TBOPYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4yeOHOW  JIeSITeIbHOCTH,
AKCIIEPUMEHTANIbHBIX M MCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEIHEBHOM KU3HM, TaK U B MPO(HECCUOHAIBHOM eI TEILHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH E€CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
Hay4YHBIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3zoBaHHe 00yUYarOITUXCSI.

JlanHble HampaBiieHUsS B OOYYEHMHM XHMHH OOECNEYMBAIOTCS CHelu(pUKOn
collepKaHUsl ~ y4eOHOro  MpeAaMeTa, KOTOpbI  SBIAETCA  MEAArOrMYeCcKH
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOMIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHSITHUI XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUI
OpTraHUYECKON XHUMUHU.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU c(POpMHUpOBaHA HA OCHOBE
CUCTEMHOr0 moaxoaa Kk e€ m3yueHuro. Coaep:kaHue CKIaIbIBA€TCSd U3 CHUCTEMBI
MOHSATUM O XUMHUUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHITUH O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUYECKUX MPEICTABICHUMN
pa3HOro ypOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelIcTaBlieHUH 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnuecknue 3HaHHMS PACCMATPUBAIOTCA HA OCHOBE HMIIUPUUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIHHO OT OJJHOTO
YPOBHSI K IpyTrOMY, BBITIOJHSAS (PYHKITMN OOBSICHEHUS ¥ IPOTHO3UPOBAHHUS CBONCTB,
CTPOCHHS ¥ BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHHUS U MTOTYUYEHHS U3YyUaeMbIX
BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (POPMHPOBAHUIO
MIPEACTABIICHNUS] O XUMHYECKON COCTABIIAIOIIEN HAYyYHOW KapTUHBI MUpPa B JIOTHKE
€€ CUCTEMHOM IPUPO/Ibl, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUSI B Hayke. M3yueHue XMMHUU MPOUCXOAUT C MPUBICUYECHUEM 3HAHUU U3
paHee M3YyYCHHBIX Y4eOHBIX mpeameToB: «Okpyxaromuii mupy», «buomorus. 57
KJIACCh» U «Pu3muka. 7 Kiacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JeATETbHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIbTYpPbI. 3a7aua
y4eOHOTO TMpeaMeTa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUN —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJI0KEHUM, JOCTYITHBIX



0000IIeHNIT MHPOBO33PEHUECKOIO XapaKTepa, S3bIKa HAayKd, B MPHOOIICHHUU K
HAyYHBIM METOJaM MO3HAHUS MPHU U3YYCHHH BEIIECTB U XMMHUYECKUX pEaKIuil, B
dbopMHUpPOBaHUY U PA3BUTUU MMO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-
MO3HABATENIbHON M y4eOHO-UCCIIEeI0BATENbCKON JIEATEIbHOCTH, OCBOCHUU MPABUII
0e30macHOro o0paIieHus ¢ BeIIeCTBAMU B TOBCETHEBHOM KU3HH.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HaYEHHE MTPUOOPENH TaKHUE LU, KaK:

— (GOpMHpOBaHHE WHTEIUICKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI Ha  CHCTEMaTHYECKOE MPUOOIIECHHE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAYyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHue yCIoBUM, CIIOCOOCTBYIONMIUX MTPUOOPETEHUIO O0YYaIOIIUMUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIIUI), UMEIOIIUX YHHBEPCAIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJIOB ACSITEIBHOCTH;

— (opmupoBanue oOmeld (QPYHKIMOHAIBHOM H €CTECTBEHHO-HAYYHOM
IPAaMOTHOCTH, B TOM YHCI€ YMCHHH OOBSICHITH H OIICHWUBATH SIBIICHUS
OKPYXKAIOIIEr0 MHpA, WCIOJB3YysS 3HAHUS W OMbBIT, MOJYyYCHHBIC MPH H3YUYCHHUH
XUMUH, IPUMEHSITh UX TIPH PEIICHUH TTPOOJIEM B IIOBCETHEBHOW KU3HU U TPYAOBOU
NEeSATEeIbHOCTH;

— ¢opMmupoBaHHEe Y OOy4YalOIIMXCS TyMAaHUCTUYECKUX  OTHOIICHHM,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM MJIs BBIPAOOTKH JKOJIOTHYECKHU
1[€JIeCO00Pa3HOr0 TOBENECHUS B OBITY W TPYIOBOM NEATEIBHOCTH B IEJAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBAlMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIUTAaHUID Ha OCHOBE YCBOEGHHMS OOIIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuUisi M HANPaBIEHHOCTH JaIbHEHIIIETO
oOy4eHuUs.

OO111ee 4ncio YacoB, OTBENEHHBIX JJISI M3YYCHHS] XUMUU Ha YPOBHE OCHOBHOTO
obmero oOpa3oBanus, coctaisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE OHATHSA

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€JOBEKAa. XUMHS B CUCTEME HAYK.
Tenma u BemiectBa. PU3WYECKHE CBOMCTBA BEMIECTB. ATPEraTHOE COCTOSTHHE
BelecTB. [loHsiTHE O MeTOAax MO3HAHMS B XUMHH. UHCTbIE BEIIECTBA U CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI U MOJIEKYJIbI. XHUMHUYECKHE 3JeMeHThl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumudaeckas hopmyra. BareHTHOCTh aTOMOB XUMHUYECKHX JIEMEHTOB. 3aKOH
MOCTOSTHCTBAa cocTaBa BemlecTB. OTHOcUTENbHAsT aToMHasi Macca. OTHOCHUTENbHAs
MOJIEKYJIsipHas Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTa B COSUHEHUH.

KonuuectBo BemectBa. Monbs. MossipHas Macca. B3auMoCBsI3b KOJMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHEHUH.

duzryeckre U XMMUYECKUE SIBJICHUS. XUMUYECKasi peakius U €€ MPU3HAKU.
3aK0H COXpaHEHMS MacChl BEIIECTB. XWMHUYCCKHE ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEaKIUi (COETUHEHUS, PA3I0KEHNUS, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHUYECKOH IMOCYI0H, IpaBuiIaMu paboOThl B JTaOOPAaTOPUU H
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHCAHUE
bu3UecKuX CBOWCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOJIOJCHUE
busnueckux (MIaBJIeHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KATICHUE W KOHJCHCAIMS BOJBI) M XMMHYECKUX (TOpEHHE CBEUYH, MPOKATMBAHUE
METHOW MTPOBOJIOKH, B3aUMOJICHCTBHE Mea C KUCJIOTOMN) SBJICHUHN, HAOMIOACHUE U
ONMCAaHWE TPU3HAKOB MPOTCKAHWS XWMHUYECKHX peakinuid (pasjokKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHCJIOTHI C XJOPUAOM Oapwsi, pa3ioKCHHE THAPOKCHIIA
menu (1) mpu HarpeBaHuu, B3auMojiciicTBHE XkKene3a ¢ pacTBopoM cosu meau (1),
U3Y4YeHHUE CIOCOOOB pa3JeICHHs] CMECE: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BBITIApUBAHUE, AUCTHUISAIMA, XpoMaTorpadusi, MPoBEACHNUE OUYNCTKH MTOBAPEHHOMN
CONM, HaONIOJCHWE W  ONHCAaHWE  PEe3yJbTaTOB  IPOBEACHHS  OIIBITA,
WUTIOCTPUPYIOIIETO0 3aKOH COXPAHEHHUS MAacChl, CO3JaHHUE MOJIeNied MOJIeKYII
(LIIapOCTEPIKHEBBIX ).

BaskHelinue npeacTaBUTEM HEOPraHNYECKHUX BelleCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopoa — 3ieMeHT U mpocToe
BemecTBo. HaxokneHue kucimopoma B Tpupoae, (U3MUYECKHE W XUMHUYECKUE
cBoiictBa (peakuuu TopeHus). Oxcunbl. [lpumenenue xkucnopoma. CrocoOsl



MOJIYYCHUST KHUCIIopoAa B JabopaTopuud W TPOMBINIUIEHHOCTH. KpyroBopor
Kuciopoa B mpupoze. O30H — auioTporHas MoAuUKaIsa KUCIopoaa.

TemnoBoit 3h(deKT XUMHUUYECKOW peaklyu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]IyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonopon — anemenT u npoctoe BemectBo. Haxoxaenre Bojopoaa B Ipupoe,
bu3NYecKue 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI MoTy4ueHus. Kuciorsr
Y COJIN.

Monsipabiii 00BEM ra3oB. Pacd&Tsl Mo XUMHUUYECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma kak pactBoputelib. PacTBOpEI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBas 10Ji1 BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Pose pacTBOpOB B mpuUpoOZie U B KU3HU 4YelloBeKa. KpyroBopoT BOAbBI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpazyromue. Homenknarypa okcugoB. Duzmyeckue U XUMHUYECKUE
CBOWCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukauuss ocCHOBaHMI: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknarypa ocHoBaHnid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kuciaor. @uznyeckue u
XAMHUYECKUE CBOWCTBA KUCHOT. Psan axktuBHoctu meramnoB H. H. bekerosa.
[Tonydyenue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKe U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckas CBSI3b MEXKIY KIaCCAMU HEOPTaHUYECKUX COCIMHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECIICHUE CONECPKaHUS KUCIOpOAa B BO3AYyX€, MOJyUYEHHUE,
coOuMpaHue, pacrno3HaBaHWE U M3YUYCHHE CBOWMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHHUS W
MpeKpaIieHus ropeHus (moskapa), 03HaKOMJICHHE ¢ 00pa3IiaMy OKCHJIOB U OTIMCAHUE
WX CBOWCTB, TMOJy4YeHUE, COOMpAaHHWE, pPACMO3HABAHUE W W3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3auMo/ieicTue Bojopoaa ¢ okcuaom meau (1) (BozamoxxHo
MCIIOJIb30BaHNE BUJICOMATEPUAIIOB), HAOIIOIEHUE 00Pa31I0B BEIIECTB KOJIUYECTBOM
1 ™Monb, wucciaegoBaHWE OCOOCHHOCTEH pacTBOPEHHS BEIIECTB C Pa3IMyHOMN
PacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MAaCCOBOU JOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aUMOJEHCTBHE BOJIbI C MeETaUlaMH (HAaTpueM U



KaJIbIUEeM) (BO3MOXKHO  MCIOJIb30BaHHE BHJIEOMATEpPHANIOB), HCCIEIOBAaHUE
00pa310B HEOPTraHUUYECKUX BEILIECTB PAa3JIMYHbIX KJIACCOB, HAOJIIO/IEHUE U3MEHEHMSI
OKPACKH MHIUKATOPOB B pACTBOPAX KUCIOT U IIEJI0YEH, U3yUYEHNUE B3aUMOICHCTBHS
okcuna meau (ll) ¢ pacTBOpoM cepHOW KHUCIIOTBI, KHCIOT C METaJUIaMHU, PeaKuil
HEWUTpaIu3aluy, NOJYyYEHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOIO
MeTaJljIa IPYyTUM U3 pacTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 3a/1a4 I10 TEME
«BaxHelmme K1acchl HEOPTaHUYECKUX COETUHEHUI.

Hepuonnuyecknit 3akoH u Ilepuoamuyeckast cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aToMoB. XMMHYECKasi CBS3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble MOMBITKM KiIacCU(UKALMM XUMUYECKUX 3JeMeHTOB. IloHsTHEe O
IPYIIax CXOJHBIX JJEMEHTOB (IIEJIOYHBbIE M IIEJIOYHO3EMEIbHbBIE METAJLIbI,
rajioreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUAPOKCHUJIBL.

[lepnomnueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
U. MenaeneeBa. KopotkonepuoaHas u JiuuHHonepuoanas popmel [lepuoanueckoi
cucreMbl xumudeckux osnemeHtoB JI. M. MengeneeBa. Ilepuonsl W IpyIIibl.
Pu3N4ECKUN CMBICII ITOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUO/IA U TPYIIIILI HIIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnekTponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04€K aToMOB NepBbIX 20 XUMHUYECKHUX  BJIEMEHTOB
[lepnommueckon cucremsl [[. 1. MenaeneeBa. XapakKTEpUCTHKA XUMHYECKOTO
3JEMEHTA M0 ero noyoxeHuro B [lepuoanueckoit cucreme /. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IIEpUOJaM.

3nauenue [lepuoanueckoro 3akoHa u [leproanyueckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpakTtuku. [[. M. MeHneneeB — yuy€Hbli U
IPpaKIaHUH.

Xumuueckas cBsi3b. KoBalieHTHas (ToJisipHasi M HEMOJSIpHasl) CBSI3b.
DJIEKTPOOTPULIATENIEHOCTh XUMUYECKUX AIIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucieHusi.  OKHUCIMTEIBHO-BOCCTAHOBUTENBHBIE  PEAKLUU.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIICHHS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3loB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
IUAPOKCUIA LMHKA C pAacTBOPAMHM KHCIOT W IIEJIOYEH, MPOBEIACHUE OIBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropenue, peakiiy pas3ioKeHHs], COSTUHEHN).

Mesicnpeomemmuoie ceéazu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMU JIJIsi OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHSA: HAYYHBINA (DaKkT, TMIOTE3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUIHOCTh, HAOJIOICHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®duznka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUI, U30TOIIBI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, OO0BEM,
arperaTHOe€ COCTOSIHME BEIeCTBa, Ta3, (PU3MYECKHE BEIIUYUHBI, EIUHUIIBI
U3MEpPEeHHUsl, KOCMOC, TUIaHEeThI, 3BE3/1b1, COHIIE.

buonorus: dporocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TTOPO/IbI, MOJIE3HBIC
HCKOMaeMbIe, TOTUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHYeCKasi peaKIus

[Tepuonuuecknii 3axoH. [lepuoanueckasi cuctreMa XUMUYECKUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBUU C TMOJIOKEHUEM »dJeMeHTOB B llepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

Crpoenue BemiecTBa: BHIbI XMMHYECKOW CBS3U. THUIBI KPUCTALIMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUYECKON PEMIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukaims 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJaccaM HEOPraHUYEeCKUX
COCIMHEHUM, TEHETUYECKAas CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccuduxanuys XuMUYECKUX peakIuid Mo pa3IMuHbIM MpU3HaKam (10 YUCITY
U COCTaBy YYacTBYIOUIMX B PEAKIHUM BELIECTB, MO TermioBomy 3ddekty, Mo
U3MEHEHHUIO CTETICHEH OKMUCIIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YYaCTHUIO KaTalu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUUYECKUE
YpaBHEHUS.

[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. DakTopsbl,
BIIMSIONIME HAa CKOPOCTh XMMHUYECKOW pEeaKIuh U TMOJOKEHUE XUMHUUYECKOTO
pPaBHOBECHSI.



OKHUCAUTENbHO-BOCCTAHOBUTEIbHBIE ~ PEaKLUU,  JJIEKTPOHHBIM  OayaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  pPEaKIUU. CocraBiieHue  ypaBHEHUU
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIM C  HWCIOJb30BAaHUEM  METOJa
AJIEKTPOHHOTO OallaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccouranui. CHUIbHBIE U CIA0bIE JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIM HOHHOTO OOMEHa,
MOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMM U COJIeH B CBETE MPEICTABICHUN 00 AIEKTPOIUTHIECKON TUCCOIUAINY.
KauecTBeHHbIE peakiiuu Ha MOHBI. [[oHsATHE O THIpOIH3E CONEil.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMHU KPUCTALNIMYECKUX PEMETOK HEOPraHUYEeCKUX
BEILIECTB — METAUIOB W HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JCHCTBUS  pa3iMyHBIX  (PAKTOPOB, HCCIEIOBAHUE BJIEKTPOIPOBOIHOCTU
pPacTBOPOB BELIECTB, ITPOLECCa JUCCOLMALIMHN KUCIIOT, IIEJI0YEN U cosel (BO3MOKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, WILTIOCTPUPYIOIIMX
NPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, O0Opa30BaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAaKIMil (FOpEeHUe, pPEeaKuu pas3lIoKEeHUs,
COCJIMHEHHUS), pACMO3HABaHHE  HEOPraHWYECKMX  BEIIECTB C  IMOMOILBIO
KAUECTBEHHBIX PEaKIMil Ha MOHBI, pELIEHUE SKCIIEPUMEHTAIBHBIX 33/a4.

Hemeranibl 1 MX COeANHEHUSA

OOmiast xapakTepucThka rajoreHoB. OcCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUeCKrue CBOMCTBA MPOCTHIX
BEILECTB — rAJION€HOB. XMMHUYECKHE CBOMCTBA Ha MpUMeEpe XJopa (B3auMOECTBIE
C MeTajulaMH, HeMeTaJlaMu, uienoyamu). XuopoBojaopod. ConsiHas KHUCIOTa,
XMMHUYECKUE CBOMCTBA, IOJIy4YeHUE, TMpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPOJa HA OPTaHU3M YeJloBeKa. BaxxHeMe XJIOpUIbl U UX HAX0XK/ICHHUE B
IPUPOJE.

O6mast xapaktepuctuka smneMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHble cTerneHu okucieHus. CtpoeHue U ¢u3NUECKUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYecKkrue cBoMcTBAa. OKCHIBI CEpbl KaK MPEICTABUTENTN KUCIOTHBIX OKCHJIOB.
Cepnas kucnota, GU3NIecKue ¥ XUMUIECKHE CBOMCTBA (00IIIHe KaK MpeICTaBUTENS
KJlacca KHUCIOT M crneruduueckue). XUMUYECKHE pPEaKlrH, JEKAIUe B OCHOBE



IPOMBIIIJIEHHOTO CIOoco0a MOJIyYeHUsI CEpHOM KHUCIOTHL. [IpuMeHeHue cepHOi
KUCIIOThl. CONM CEepHOM KHUCIOTHI, KadeCTBEHHAs peakius Ha Cylb(darT-HoH.
Haxoxnenue cepbl U €€ COEIUHEHUN B MpuUpojie. XUMHUECKOE 3arps3HEHUE
OKpYXalolel Cpellbl COCOUHEHUSIMU Ccepbl (KUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/lyXa M BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIIICHHS.

OObmas xapaktepuctuka 31eMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHs. A30T, pacHpOCTPAHEHHE B MPUPO/IE,
dusznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoje. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHue U npuMeHerue. Coiu aMMOHUS,
ux pU3NUECKUEe U XUMUYECKHE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKUE U XHUMHYECKUE
cBOMcTBa (0OIIME KaK TMPENCTABUTENSl Kiacca KHUCIOT W cHenudUuueckue).
Hcnonb30BaHnEe HUTPATOB U COJIE AMMOHHSI B KAYECTBE MUHEPATIbHBIX YIOOPEHU.
XHUMHUYECKOE 3arpA3HEHUE OKPYIKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KHCIOTHBIE
JOK]IM, 3arps3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Pocdop, alIOTPONHBIE
moaudukanuu docdopa, uznyueckre U xumudeckue cpoiictBa. Okeun gocdopa
(V) u dochopnas kuciorTa, Gu3nUYeckue M XUMHUUYECKHE CBOICTBA, MOITyYCHHE.
Hcnonp3oBanue ¢pocdaToB B KAUECTBE MUHEPAIbHBIX YA0OPEHUH.

Oo6mas xapakrepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTE€PHbIE CTENIEHU OKUCIEHUS. Y TIIEpO/, ATTIOTPOIHbIE MOIU(DHUKALIUY,
pacnpocTpaHeHue B IPUPOAE, PU3NUECKUE U XUMUYECKHUE CBOMCTBA. AJCOpOLHS.
Kpyrosopotr yrinepona B mnpupone. Oxcunbl yriepoaa, ux (unyeckue u
XUMHYECKHE CBOMCTBa, JIEHCTBME Ha JKUBBIE OPraHU3Mbl, MOJIy4YEHHE U
NpUMEHEHHEe. DKOJOrMYECKUe MpoOJeMbl, CBA3aHHbIe ¢ okcuaoM yrieponaa (1V),
TUMoTe3a TI00ATbHOTO TMOTEIUICHHS KIuMaTra, MapHUKOBBIN 3¢ dekT. YronapHas
KUCIOTa U e€ coid, UX (PU3MUecKrue U XUMHUYECKHE CBOMCTBA, MOJIy4YeHHE U
npumeHeHnue. KadecTBeHHass peakiusi Ha KapOoHaT-vOHBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEULIMHE, IPOMBIILIEHHOCTH U CEIbCKOM XO0351CTBE.

[lepBoHavasIbHbBIE TOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHUSIX
yriaeposaa (MeTaH, 3TaH, 3TUJICH, alleTUIICH, 3TAHOJ, TJIMLEPHH, YKCYCHAsl KUCIIOTA).
[TpuponHble HCTOYHUKH YTIEBOAOPOAOB (Yrojb, MNPUPOAHBIA Ta3, HedTh),
MPOIYKTHI WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTe 0 OMOIOTHYECKU BAXKHBIX BEILIECTBAX: KHUpax, OeNKax, yrieBojgax — U ux
poiid B OKM3HM 4eJoBeKa. MarepualbHOE€ €IUHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHUN.

Kpemuwuii, ero ¢Qusmueckrne u XUMHYECKHE CBOWCTBA, TMOJIY4YCHHE U
npuMmenenue. CoequHeHus KpeMHus B npupoze. O01ure npeacTaBieHus 00 OKCHae
kpemuus (1V) u kpemuueBoit kuciore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B



MPOMBIIICHHOCTH. BakHellne CTpOUTENIbHbIE MaTepHallbl: KepaMHuKa, CTEKIIO,
EMEHT, OeToH, kene300eToH. I[IpoOnembl 0€30MacHOrO0  HMCMOJIB30BAHMS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3y4eHHE 00pa30B HEOPTraHMYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
IPOBEJICHIE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB
X TIPOTEKAHWsI, OMBITHI, OTpaKawImue (PU3NYECKHe W XWMHYECKHE CBOMCTBA
raJlor€HOB M WX COEIMHEHHHA (BO3MOXXHO HMCIOJIb30BAHHE BUICOMATEPUAIIOB),
O3HAaKOMJIEHHUE ¢ 00pa3aMu XJIOpUI0B (TAJIOT€HHI0B), 03HaKOMIIEHHE C 00pa3iiaMu
ceppl U €€ COeAUHEHUSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJII0ICHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YYEeHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IIPOBE/ICHHE KAYECTBEHHON PEaKIMU Ha CyJb(aT-uOH U HAOIIOJCHUE MTPU3HAKa €€
POTEKaHUs, O3HAKOMJIEHUE C (PU3UYECKMMU CBOWCTBaMH a30Ta, ¢ochopa U HUX
COEIMHEHUN (BO3MOKHO MCIIOJIb30BAaHUE BUIECOMATEPHAIIOB), 00pa3aMu a30THBIX
u ¢dochopHbIX yIoOpeHui, mojlydeHue, coorpanue, pacrno3HaBaHUE W U3YYCHUE
CBOMCTB aMMHaKa, NPOBEACHUE KAYECTBEHHBIX PEAKIHUM HA HOH aMMOHHUS U
dbochart-moH W wU3yyeHUE TPU3HAKOB HX TMPOTEKAHUS, B3aUMOJICHCTBHE
KOHLIEHTPUPOBAHHOW a30THOM KHUCJIOTBHI C MEAbI0 (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUATIOB), HM3Y4YEHHE MOJIEeNeH KpPUCTAUIMYECKUX pEmETOK anmasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOLECCOM aJICOPOIIMU PaCcTBOPEHHBIX
BCILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM TNPOTHUBOTrasza, IOJIydeHUE,
coOvpaHue, pacro3HaBaHWE M M3Y4YEHUE CBOWCTB YIJIEKMCIIOTO Ta3a, MPOBEACHHUE
KaueCTBEHHBIX PEAKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYCHUE MPU3HAKOB HX
MPOTEKAHMS, O3HAKOMJIEHME C TMPOAYKIMEH CHJIMKATHOW MPOMBIIIJIEHHOCTH,
pelIeHrne SKCIEPUMEHTANIBHBIX 3aJa4 Mo Teme «BakHeillne HeMeTaluibl U HX
COEJIMHEHUSD.

MeTa/ibl 1 MX COeIMHEHU S

OO01ast XxapakTepUCTHUKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux noyioxkeHuss B llepumommueckor cucreme xumuyeckux diaemeHtoB . U.
MenneneeBa u ctpoeHusi atomMmoB. CTpoeHHE MeTajuioB. MeTrayindeckasi CBsi3b U
METAJUIMYECKasi  KpUCTa/UIMYecKas  pemi€Tka.  DJIEKTPOXUMHUYECKUH  pAall
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
crocoObl Toy4eHus: MeTaiyioB. IloHATHE O KOpPPO3UM METAIJIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX IPUMEHEHHE B OBITY U TIPOMBIIILICHHOCTH.

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUYECKHUX
sanemeHToB . 1. MenzaeneeBa, CTpoeHHME MX aTOMOB, HAXOXJIEHUE B IPUPOJE.



duznyeckre U XUMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U
TUJAPOKCHABI HaTpuad MW Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HX
COEJIMHEHUM.

[IlenoyHo3eMenbHbIE METa/UIbl MarHUd W KaJblUM: TIOJOXKEHUE B
[lepnognueckon cucremMe xuMruueckux anemMeHnToB 1. . Menneneesa, ctpoeHue ux
aTOMOB, HaXOXJeHre B mpupojie. Pu3nueckue U XUMHUYECKUE CBOMCTBA MarHusi u
KaJibIusl. BaxkHeiiine coeuHeHns! KanbIus (OKCUI, TUAPOKCUI, coln). ZKECTKOCTh
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXOXAcHWE B mpupoae. Dusnueckue u
XUMHUYECKHE CBOMCTBA aTIOMHHUSA. AM(POTEpHBIE CBOMCTBA OKCHJIA U THIPOKCHIA
AITIOMUHHSL.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHnneneeBa, CTpOEHHE aTroMa, HAaXOXAeHHWe B mnpupoae. dusznueckue u
XUMHUYECKUE CBOMCTRA xkene3a. Okcubl, ruipokcuibl U conu xenesa (I1) u sxenesa
(1), ux cocTaB, CBOWCTBA U MOJYUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE ¢ oOpa3llaMd METAJIOB U CIUIABOB, HX (DU3NYESCKUMU
CBOMCTBaMH, M3Y4Y€HHUE  PE3YJIbTATOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
UCIIOJIB30BaHUE BHUJECOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
UCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, TpoIlecca TOPEHUS Kejie3a B KUCIOPOJIe
(BO3MOXKHO  HCTOJIb30BAHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KauCCTBCHHBIX PEAKIMI HA MOHBI: MArHUs, KAJIbLIKs, alFOMUHUS, IUHKa, skese3a (11)
u xenesza (lll), menu (Il), HaGmomeHne M omuMcaHuE IMPOIECCOB OKpAIUBAHUS
IJJaMCHH HWOHAMU HATpus, Kalusd U Kalblus (BO3MOXHO HCIIOJIb30BaHUC
BUJICOMATEPUAIIOB), UCClieI0BaHuE aM(OTEPHBIX CBOMCTB THAPOKCHUIA ATTFOMUHUS U
TUAPOKCHUA IIMHKA, PEIICHUE SKCIEPUMEHTAIIBHBIX 3a7a4 1o Teme «Baxueiue
METaJUIBl U KX COCTMHEHUS.

XuMHS M OKPYXKAOLIAS Cpeaa

BemecTtBa m Marepuanbl B ITOBCEIHEBHOM KWU3HM YEJIOBEKAa. be3omacHoe
WCITOJIb30BAHUE BEIISCTB M XUMUYECKUX peaknuii B ObiTy. [lepBas momMorisb mpu
XHMHYECKUX 05KOTaX M OTPaBJICHUSX.

XUMUYECKOE 3arps3HEHHE OKpYKawlleh cpeabl (MpeaeiabHas I0mycTuMast
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xumMun B pemieHun dK0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:



u3ydyeHrne o0pasloB MaTepuaioB (CTEKJIO, CIUIABbl METAJIOB, MOJIMMEpPHBIE
MaTepualbl).

Mescnpeomemmnbnie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MpU HM3yYEeHUHM XMMHHM B 9 Kiacce
OCYILIECTBIISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIOIIMXCS CUCTEMHBIMH JIJIS1 OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC MOHATHS: HAY4HBIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(pUKaLMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
HKCIIEPUMEHT, MOJCIIUPOBAHUE, H3MEPEHHUE, MOJIElb, SBICHUE, MaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

dusuka: MmaTepusi, aToM, HNEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH]I, H30TOIIHI,
pPaOaKTUBHOCTb, MOJIEKYa, AIEKTPUIECKUI 3apsi, MIPOBOIHHKH,
MOJyTIPOBOJHUKY, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KPUCTAITUIECKas
pemérka, CIuiaBbl, (pU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorust: ¢ortocunTes, npixanue, Oumocdepa, d3KOCUCTEMA, MUHEPAIBHBIC
yIOOpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIBI, TOPHBIE TIOPO/IbI, OJIE3HBIE
UCKOTIaeMbl€, TOIUIMBO, BOJTHBIE PECYPCHI.



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

JINYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIUOHHBIMA POCCUHUCKUMU
COL[MOKYJIbTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHATBIMU B
oOlIleCTBEe MpaBUJIaMd M HOPMaMHU IOBEJIEHUS M CIHOCOOCTBYIOT Mpoleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AIMH 00yUYaIOIIUXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX IIEHHOCTHBIX OPHUEHTAIUA W
pacIIMpPEHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoOTHYECKOT0 BOCTIMTAHUS

LIEHHOCTHOI'0 OTHOLLIECHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs] XMMHUYECKOM HAayKd B IKU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
MEPEIOBBIX JOCTHXKECHUAX M OTKPBITUSAX MHUPOBOM W OTECYECTBCHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpaA U OOIIIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHHUS:

MPEJCTABJICHUSI O COLMAIBHBIX HOPMAax M TMPABMIAX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, Y4eOHOMCCIIEA0BATEIbCKOM, TBOPUECKOM U IPYTUX BUAX IS TEIIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHON JESATEIBHOCTH TPU BBIMOTHEHUU
y4eOHBIX, TMO3HABATENIbHBIX 3a/1ay, BBINOJHEHUM XUMHYECKUX SKCIEPUMEHTOB,
CO3/IJaHUU YUEOHBIX TPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO U B3aWUMOIIOMOIIN
B MPOILIECCE ATON yUeOHOM JesATeIbHOCTU, TOTOBHOCTU OLICHUBATH CBOE MOBEJCHUE
M MOCTYNKH CBOMX TOBAPHUIIEH C IMO3UIWH HPABCTBEHHBIX M MPABOBBIX HOPM C
YYETOM OCO3HAHMUS MTOCIEACTBUN IIOCTYIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHPOBO33PEHYECKUE TPEJICTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKLUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU W COCTABJISIONIUE
OCHOBY JIJI1 TIOHUMAaHHS CYIIIHOCTH HAYyYHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOIHOM CPENOM, O POJIM XUMHUU B TTO3HAHUU ITUX 3aKOHOMEPHOCTEN;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUM,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIbCKOW KYJIbTYpPhI, B TOM YHCIIC



HAaBBIKOB CaMOCTOSITEIbHOW palOThl C Y4YEOHBIMH TEKCTaMH, CIPAaBOYHON
JUTEPATYPON, JIOCTYNMHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHMIO M TO3HAHWIO, JI0O0O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTP K  CamMOOOpa30BaHUIO, TMPOEKTHOM W  HUCCIEN0BATEIbCKON
JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABIEHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KWU3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3]I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs1, HAPKOTUKOB, KypEeHHs),
HEOOXOAMMOCTH COOJIOJEHUS TpaBWi OE€30MaCHOCTH MpU OOpalllEHUH C
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSL:

MHTEpEC K MPAKTUUYECKOMY U3yUYEHHUIO Ipodecchii U Tpyla pa3InyHOro poja,
YBa)KECHHE K TPYAY U pe3ysbTaTaM TPYJI0BOMU AEATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUsT  NPEIMETHBIX 3HAaHUM 1O  XUMHHM, OCO3HAHHBIM  BBHIOOP
WHUBUIyaJIbHON TPAEKTOPUU MPOJOHKEHHUS 00pa30BaHus C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEMN,
yCcHenHon npodeccuoHaaIbHON IeITENHbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJalITUPOBATHCS B IPO(HECCUOHATILHOU CpEIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTMYECKH 11eTIeCO00pa3HOe OTHOLICHHE K IPUPOJIE KaK UCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMUS, INOHMMAaHHUE ILIEHHOCTH 3J0pOBOTO M
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nyecKOMy M TICUXUYECKOMY 3JI0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHMS
npaBui 0€30MACHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYALMSIX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl MIOBBILIEHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYphl, OCO3HaHHUS TJ00albHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M IMyTeH UX peIIeHUs MOCPEACTBOM METOAOB XUMUH,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKAaTUBHOMN U COLMAIIBHOU MPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pE3ylbTaTOB BBIACISAIOT 3HAYMMBIC JUIS
dbopMHUpOBaHUS MUPOBO33pEHUS O0IIIEHAYIHBIC TIOHITHS (3aKOH, TEOPHsl, TPUHITHII,
rumnore3a, (QaxkT, CHUCTeMa, IMPOLECC, OSKCIEPUMEHT U JApPYyroe.), KOTOpbIe



WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MpeAMETOB (GOPMUPOBATH MPEACTABICHUE O IEIOCTHON
HAy4YHOM KapTHMHE MHpA, U YHUBEpCAJIbHbIC yUeOHbIE IeUCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHUBHBIC, DPETYJISATHUBHBIC), KOTOphIE 0OecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JEATEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE YUeOHbIE JeiicCTBUSA

ba3oBble jornueckue aeiicTBU:

YMEHHSI HCIOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUJIEHUS IPU OCBOCHHUH
3HAHWI: PACKPBIBaTh CMBICI XMMHUYECKHX MOHATUN (BBIAEIATh UX XapaKTepHbIE
MPU3HAKKM, YCTaHABJIMBATh B3aUMOCBSI3b C JIPYTUMHU MOHSTHUSIMH), UCIOJIb30BATh
MOHATUS JJIs1 OOBACHEHUS OT/EIbHBIX (PAKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUSI U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKUE PACCYX JEHUS (MHIAYKTUBHBIC, JEAYKTUBHBIC, IO aHAJIOTUH),
JI€TIaTh BBIBOJIBI U 3AKIIOYCHHS;

yMEHUE TMPUMEHSTh B TIPOILIECCe TO3HAHUA TOHATHS (NIPEAMETHBIE U
MeTarpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XUMHUYeckas (opmylia U YypaBHEHUE
XUMHUUYECKON peakly — MpU PEIICHUH y4eOHO-TIO3HABATENbHbBIX 3aJ1ad, ¢ Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTePU30BaTh CYIIIECTBEHHbBIC
MPU3HAKN U3YyYaeMbIX O0BEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUA,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYUHS B U3y4aeMbIX MTPOIIECCAX U SBJICHUSX.

ba3oBble ucciaeaoBare/bCKue 1eCTBUA:

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, @ TAKXKE B KAYECTBE OCHOBBI JIs1 (POPMUPOBAHUS TUIIOTE3BI IO TIPOBEPKE
MPaBUWIBHOCTH BBICKA3bIBAEMBIX CY>KJICHHI;

MpPUOOpPETEHUE OIMbITa M0 TUIAHUPOBAHUIO, OPraHU3AIMH W TIPOBEJICHUIO
YYCHMUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOMomaTh 3a XOJOM IIpoliecca,
CaMOCTOSATENIFHO MPOTHO3UPOBATH €T0 Pe3yJsbTar, (OPMYIUpPOBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTYET
O MpoJIeTIaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
pa3TUYHBIX BUIOB U (OPM MPECTABICHUS, MOTydaeMyl0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE



nocobusi, pecypcbl MHTepHeTa), KPUTUYECKH OLEHUBATh MPOTHUBOPEUMBYIO H
HEJ0CTOBEPHYIO MHPOPMAIIHIO;

YMEHHE MPUMEHATh PA3IMYHbIE METOJbI M 3aIllpOChl MPU IOUCKE U OTOOpE
UHPOpPMAllMd U COOTBETCTBYIOUIMX JIaHHBIX, HEOOXOJUMBIX Ul BBIIIOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJIEHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (hOpMY TMpeAcTaBIeHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh PpEIIAEMbIE 3a7a4d HECJIOKHBIMU CXEMaMH, JharpamMmamy,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AaHAIM3UPOBATh B Ipolecce Yy4yeOHOH u
UCCJIEI0BATENBCKONW JEATEIbHOCTH MHMOPMALMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
CpEBbL.

KoMMyHMKaTHBHBIE YHMBeEpPCAJbHbIe y4eOHbIe JeHCTBUS:

YMEHMSI 3a/1aBaTh BOMPOCHI (B XO€ Auayiora 1 (WIKN) TUCKYCCUH) IO CYLIECTBY
oOcyxgaemMol TeMmbl, (QOPMYJIMPOBATH CBOU TNPEUIOKEHHUS OTHOCUTEIIBHO
BBIIIOJIHEHHUS NIPEIOKEHHON 3a/1a4K;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTaX; JeJaTh MpPE3EHTALUIO
pE3yNbTATOB BBINOJHEHUS XUMHUYECKOTO IKCIIEPUMEHTa (1abopaTOpHOTO OIbITa,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUE€OHOTO MTPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COTJIacOBaHUs
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

YMEHUE CaMOCTOSTENIBHO ONPENEHATh LENU JACSITEIBHOCTH, IUIAaHUPOBATH,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTh, BBIOUpaTh Harbosee 3pheKTUBHBIC CIIOCOOBI pelieHusT yUeOHbIX U
NO3HABATEJIbHBIX 33Ja4, CaMOCTOSTEIIBHO COCTAaBJISATh WIH KOPPEKTHPOBATH
MIPEUIOKEHHBIM  aJITOPUTM JEUCTBUM NPU BBINOJHEHUU 33JaHUN C YYETOM
MOJIYYeHUs] HOBBIX 3HAHUU 00 M3y4daeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITOJIB30BATh M aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbl€ B YCIOBUM 33JIaHUN.

INPEAMETHBIE PE3YJIBTATBI



B cocraBe mpeaMETHBIX PE3YNBTaTOB 10 OCBOCHHUIO 00s3aTEIHLHOTO
coJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOM denepaibHON paboyeil mporpaMMoH,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbIE 3HAHUSA, YMEHHUS U CIOCOObI
JneucTBul, crneruduueckue IS IpeAMeTHOH o0jactu  «XUMHS», BHUIBI
JNEATeIBHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xoHiy 00yueHus B 8 kij1acce npeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITUXCSI YMECHHIA:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUW: aTOM, MOJIEKYJa,
XUMUYECKUH 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJHWYECTBO BEIECTBA, MOJIb, MOJISIpHash Macca,
MaccoBasi J10J1s1 XUMHUUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJIAPHBIA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIoKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON 3 EKT peakiuu,
SJIpO aToMa, SJIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTalb, paauyc aToma,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAs] KOBAJICHTHAsI CBSI3b, MOHHAs
CBSI3b, WOH, KAaTHOH, AaHWOH, pacTBOp, MaccoBas JOJis BEIIECTBA
(mpolLieHTHAs! KOHIICHTPAIUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH W
MPUMEHSITH 3TU NOHATHUS MPU ONMKUCAHUY BELIECTB U UX MPEBPALICHUI;

e HCIOJBH30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBJICHHUS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENEHb  OKWUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COCAUHEHUSIX;

e packpbiBaThb cMbIciH [lepuonnueckoro 3akona JI. W. Menaeneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoauueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYE€HUsI, 3aKOHAa ABOTaJIpo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ileproauueckoit
CUCTEMbl XHMMHYECKHUX OJJIEMEHTOB: pa3jaudaTh IMOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynna (b-rpymnma)y, Mansie u



OONbIIE TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmuie «llepuonmdeckass cuctemMa XUMUYeCKuX odjemeHtoB . U.
MenneneeBa» C YHCIOBBIMH XapaKTEPUCTHKAMHU CTPOCHHUS aTOMOB
XUMHYECKUX JIEMEHTOB (COCTaB U 3apsia siApa, 001IIee YUCIIO SJCKTPOHOB U
pacmnpeneneHue uX 1Mo JIEKTPOHHBIM CIIOSM);

e KJIACCH(PUITUPOBATh XUMHYECKUE IJICMEHTHI, HCOPTAHUUECKHE BEIECTBA,
XUMUYECKHE peaknuu (10 YHUCIy U COCTaBy YYaCTBYIOIIUX B PEAKITUU
BEIIECTB, M0 TEIJIOBOMY 3D (PexTy);

e XapakTepu3oBaTh (OMHCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOATBEPK/ast ONMMCAHUE MTPUMEPAMU MOJIEKYIISIPHBIX
ypaBHEHU COOTBETCTBYIOIINX XUMHUICCKUX PEAKITHI;

e TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KA4€CTBEHHOTO
COCTaBa, BO3MOXXKHOCTH TIPOTCKAHUS XUMHUYECKUX TIPEBpAIICHUN B
Pa3INYHBIX YCIOBHUSAX;

e BBIYUCIISTH OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MacChI BEITIECTB,
MacCOBYIO JIOJIIO XHUMHYECKOTO »JjeMeHTa 1o ¢GopMmyse COCIUHEHHS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPAaBHEHUIO
XUMHUYECKOM peaKIny;

e TPUMEHATH OCHOBHBIC OTICPAIIMH MBICITUTEIILHON ACSITCIIBHOCTH — aHAIIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIICHHE, CHUCTeMaTH3aluio, KilacCu(PUKaIuio,
BBISIBJICHUC TPUYMHHO-CICACTBEHHBIX CBSI3€ — JUISI M3YYCHHSI CBOWCTB
BCIIECTB M XHWMHYECKHX pEaKIMi, eCTECCTBEHHO-HAYyYHBIC METOJIbI
MO3HAHUA — HAONIOJICHUE, W3MEpPEHHEe, MOJEIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

e CIEAOBATh IIPABUJIAM MOJI30BAHUS XUMUYECKOM MOCY10¥ 1 Ta00PaTOPHBIM
o0opyZOoBaHUEM, a TaKXe TmpaBuWiaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIHMSIMH TIO BBITOJTHCHHUIO J1abOpaTOPHBIX
XUMHUYECKUX OTBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(Bomoposia M KHCIIOPOJa), MMPUTOTOBJICHUIO PAacCTBOPOB C OMPEACIEHHON
MacCoOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOAUTH
XUMHUYECKHE DKCMEPUMEHTHI IO PACTO3HABAHUIO PACTBOPOB INENOYCH U
KHUCIIOT C TIOMOIIIbIO MHIUKATOPOB (JTaKMyC, (eHON(PTAICHH, METUIOPAHK
U Jpyrue).

K xonIy o0yueHus B 9 Kjiacce npeIMETHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYJAFOIITMXCS YMEHU:

e pacKpbhIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHATHH: XHMHYCCKUI
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIO)KHO€ BEMIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPHUIIATEILHOCTh, CTETICHb



OKHUCJICHHS, XUMUYECKasl PEaKITNs, XUMUIECKast CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, AJEKTPOJUTHYECKAS] IUCCOLUUALMS, PEAKUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHMHUYECKOE€ paBHOBecHe, OOpaTUMble U
HEOOpaTUMBbIE PEaKIUH, OKHCINTEIbHO-BOCCTAHOBUTENBHBIEC PEaKIUH,
OKHUCJIUTEIb, BOCCTAHOBUTEIb, OKUCIIEHHE U BOCCTAHOBIIEHUE, AJUIOTPOIIHS,
am(pOTEepHOCTH, XUMHYECKast CBSI3b (koBaJIeHTHaA, MOHHAas,
MeTaJuInYecKas ), KpUCTAINYECKask pelETKa, KOPPO3Us METAJUIOB, CILIABHI,
CKOPOCTh XMMHUYECKOW pEeaKUuu, MPEAEIbHO JOMYCTUMAas KOHLEHTPALUS
ITJIK BemiecTBa;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU TIOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUJI COCTaBJICHHS (HOPMYT
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

OMPENIENATh BAJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
OTNpeNIIEHHOMY KJIACCY COEIUWHEHUU 1o ¢opmyrnaMm, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAs, WOHHAsg, METAUIMUecKas)) B HEOPraHUYECKUX
COEJIMHEHHUAX, 3apsi/l MOHA M0 XUMHUYECKOM (QopMylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMmbicn Ilepuogmueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHUE: OIUCHIBAaTh W XapaKTepHU30BaATh
tabnnunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymma)» U «rmododyHas
noarpymnmna (b-rpynma)», maneie u OoNbIIME MEPUOABI, COOTHOCHUTH
0003HauY€eHUs1, KOTOPbIE UMEIOTCA B IEPUOINUECKON TabIUIIE, C YUCITOBBIMU
XapaKTepUCTUKAMH CTPOCHUS aTOMOB XUMHYECKHUX DJIEMEHTOB (COCTaB U
3apsan  sApa, oO0IIee YHUCIO DJJIEKTPOHOB M paclpelesieHue HX 10
AJIEKTPOHHBIM CJI0SIM), OOBSCHATH OOIIUE 3aKOHOMEPHOCTH B M3MEHECHHUH
CBOMCTB AJIEMEHTOB M UX COCIUHEHUH B Mpeenax MallbIX NEpPUOJ0B U
TJIABHBIX TOJATPYMH C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHENUPUISCKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPKIAs OMNHUCAHUE



MpUMEPaMH  MOJICKYJSIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIIii;

COCTABJISITH YPaBHEHUS AJICKTPOJUTHUYECKON JMCCOIMAlMd  KHUCIIOT,
IeJIOYEH U COJIeH, MOJHBIE U COKPAIIEHHbIC YPABHEHUS PEAKIIMI HOHHOTO
oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajaHCca ITHX PEaKIInii;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TMPOTEKaHUSI XWMUYECKHX TMPEBpAlICHUN B pPa3IM4HbIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCHTEILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcChl BEIIECTB,
MacCOBYIO JIOJTF0 XHUMHYECKOTO »JJeMeHTa 1o (opMysie COCIHHCHWSI,
MacCOBYIO JIOJTIO BEIIECTBA B paCTBOPE, TPOBOIUTH PACUETHI IO YPaBHEHHIO
XAMHUYECKOMN pEaKIuy;

cOOJTI01aTh TIPaBUIIa MOJIB30BAHUS XUMUYECKOM MOCYA0M 1 1a00paTOpHBIM
o0opyZoBaHMEM, a TakKXke IMpaBuia oOpalleHuss C BEIIeCTBAMU B
COOTBETCTBHUM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIICCTB
(aMMmaka M yriaeKkHucIioro rasa);

MIPOBOJIUTH PEAKITUH, TIOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BEII[ECTB: PACMO3HABATh OMBITHBIM IyTEM XJIOPUI-, OpOMUA-, WOAWI-,
kapbonat-, (docdar-, cunukar-, cynbdar-, TUAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI MU HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJIHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB;

MPUMEHSTH OCHOBHBIE OTIEPAIIMU MBICIIUTEILHOM IEATeTbHOCTH — aHATIU3 U
CUHTE3, CpaBHEHHUE, 0000IIEHNEe, CUCTEMATU3aIINIO, BBISIBIICHUE IPUUNHHO-
CJICICTBCHHBIX CBSI3€H — JIUIT M3YyYCHHsI CBOWCTB BEMIECTB M XMMHYECCKUX
peakmuii, E€CTECTBEHHO-HAyYHbIC METOABl TO3HAHUS — HaOIIOICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PeabHbIM U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosanuyecTBO 4acoB
Ne HaumeHoBaHMe pa3ie/ioB U DJIeKTpoHHbIe (LM (ppoBbIE)
KoHnTpoJibHbIE IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
Xumusa — Ba)kHas 00J1aCThb
11 €CTECTBO3HAHUS U 5 2 bubnmoreka [JOK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YyeJoBeKa
12 BerectBa 1 xuumudeckue 15 1 bubmuoreka [JOK
' peaknuu https://m.eds00.ru/7f41837¢
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopon. Ilonsitue 6 1 bubnuorexa [JOK
' 00 okcuaax https://m.edso0.ru/7f41837¢c
99 Bogopon. Ilonsitue o 8 1 bubnuorexa [JOK
' KHCJIOTax U COJISIX https://m.edsoo.ru/7f41837¢c
53 Bopna. Pacteopsl. [lonsitue 5 1 1 bu6mmorekxa [IOK
' 00 OCHOBaHHUSAX https://m.edso00.ru/7f41837¢
OCHOBHBIC KIIACCHI Eub 10K
HOJIMOTEKA
2.4 11 1 1
HeOpraHHqECKHX https://m.edsoo0.ru/7f41837c
COCIMHEHMI
HWroro no pazneny 30



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

Pa3zgea 3. [lepuoagnueckuii 3axon u [lepuogudeckas cucrema xummuueckux 3jaemMenToB /. U. MenaeneeBa. CTpoenune aToMOB.

Xumuyeckasi cBsi3b. OKHCINTEILHO-BOCCTAHOBHTEIbHbIE PC€aKIuH

[lepuoauueckuii 3aK0H U
[Tepuonnueckas cucrema

3.1 XHMHYECKHUX 3JIEMEHTOB /. 7 bubmorera [JOK
https://m.edsoo.ru/7f41837c
U. Menpneneesa. Ctpoenue
aToma
Xumudeckas CBI3b.

3.9 OKHCITUTENTBHO- 11 bu6mmoreka [IOK
BOCCTAaHOBHUTECIIbHEIC https://m.edso0.ru/7f41837¢
peakuuu

bu6mmoreka [IOK
Hroro no paszeny 18 https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB 68

[10 [IPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnsie | IIpakTHyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
Pa3nes 1. BemecTBO M1 XMMHYecKHe peaKIIuu
11 [ToBTOpEeHUE U yrinyoieHue 3HaHUuM 5 1 bubmmorexa [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
' peaxuui https://m.edso0.ru/7f41a636
DJIIEKTPOIUTHYECKAST JUCCOLIMALIUS. bubmmoreka [JOK
1.3 8 1 1
XUMHUYECKUE Peakiuu B pacTBOpax https://m.edso00.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTaibl M MX cOeIMHEHUS
51 OO0m1as XxapakTepUCTUKa XUMHUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 brbmmorexa LTOK
' Py - -eP https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO01mas XxapakTepUCTHKA XUMUYIECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubnmorexa LOK
' PYHHBL ’ P https://m.edso0.ru/7f41a636
COEIIMHEHUS
OO01mas XxapakTepUCTHKA XUMUYIECKUX
24 anemeHToB |VA-Tpynmel. Yriepon u 8 1 2 bubmmorexa [JOK
' . Py ' pos https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEAMHEHUS
HWroro no pazneny 25



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

Pa3zgen 3. MeTa/JIbI M BX COeTUHEHU S

. bu6nmoreka IIOK
3.1 Obmpae cBOHCTBA METANIOR 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [{OK
2 B 1
3 aXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Wroro no pazueny 20
Pasznen 4. Xumus u oxkpyxaomas cpeaa
4.1 BerecTBa 1 MaTepualibl B )KU3HUA YEJIOBEKA 6 Bubmiorexa OK
' B p https://m.edso0o.ru/7f41a636
Hroro mo pazueny 6
OBILIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka Kounrpoabnbie | IlpakTuueckue
n/n Bcero u3yuyeHusi | oOpa3zoBaTeibHbIE
padoThI padoThI
pecypchl
BBoanbIi nHC Tax 1o Th.
1 IT eﬂMeT XI/IMszIYIIiOHL XUMUH B 1 bubmorexa LHOK
pedl ' https://m.edsoo.ru/ff0d210c
JKU3HU YenoBeka. Temna u BeecTBa
[TepBuunbIii nHCTpYKTaX 1Mo Th.
2 HOI;IHTI/Ie 0 METO ES(IK MO3HAHUS B 1 bubmorexa LHOK
A https://m.edsoo.ru/ff0d227e
XUMHH
[TpakTuyeckas pabora Ne 1
«IIpaBuna paboThl B 1abopaTopuu u
3 1| IféMH 06p AIIeHUS C e 1 1 bubmorexa [JOK
P patt https://m.edsoo.ru/ff0d23dc
1a60paTOPHBIM 000PYTOBAHUEM)
Nucrpykrax no Th.

4 Yucrele BemecTBa u cMech. CriocoOb! 1 bu6mmorexa [IOK
pazaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpaxkTrueckas padota Ne 2
«Paznenenue cmeceii (Ha mpumepe bubnuorexa [JOK

5 . 1 1
OUYHCTKH ITOBApPEHHOU COJIN)» https://m.edsoo.ru/ff0d28c8
HNucrpykrax no Th.

bubmuorexa [JOK
A 1

6 TOMBI M MOTICICITH https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKHE DJIEMEHTHI. 3HAKU 1 bubnuorexa [JOK
(CMMBOJIBI) XUMHYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8



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

bu6mmoreka [IOK

8 IT
POCTRIC I CHONHBIE BEMECTRA https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHUE bubmmorexa [JOK
YVPHOE Y1 https://m.eds00.ru/ff0d2d50
3aK0H OCTOSIHCTBA COCTaBa BEIIIECTB.
10 Xumuuaeckas opmyna. BaaeHTHOCTH bubmorexa LHOK
PMyIId. https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHUX JIEMEHTOB
1 OTtHOcuTeNnbHAs aTOMHAs Macca. bubnunoreka [JOK
OTtHocuTenbHAasE MOJIEKYJIIpHast Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10511 XMMUYECKOTO bubmuorexa [JOK
AJIEMEHTA B COEAMHECHUH https://m.edsoo.ru/ff0d350c
13 Konunuectso BemiectBa. MoJib. bubmuorexa [JOK
Momnspnas macca https://m.edsoo.ru/ff0d5230
14 duznyeckne 1 XUMUYECKHE SBICHUS. bubmuorexa [JOK
XuMH4ecKas peakus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yciaoBUs MPOTEKAHUS bubnuoreka [IOK
XUMHYECKHUX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCcChl BEIIECTB. bubnuoteka [JOK
XHWMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
BrrurcneHus: KOJIM4ecTBa, MacChl
17 BEIIECTBA [0 YPABHECHUSIM bubmorera [JOK
B P . https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEeaKIIHid
Knaccudukanus XuMHaecKux
18 €aKIui (COeAMHEHHUS, PA3IOKCHHUS bubmmorexa [OK
peaitt A P ’ https://m.edso0.ru/ff0d3f34
3aMeIIeHHs, OOMEHa)
M. B. JIoMOHOCOB — y4€HBIN- BuG OK
19 sHIMKIOoneaucT. O600IIeHe U nommoreka L{

cUCTeMaTH3alus 3HaHUH

https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d2a6c
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

Kontponbnas padora Nel o teme

bubmuorexa [JOK

20
«BelllecTBa 1 XUMHYECKUE PEAKITUMY https://m.edsoo.ru/ff0d4290
Bo3ayx — cMmech razos. CoctaB
21 Bo3ayxa. Kucimopon — 3jieMeHT U bubmorexa LOK
Ayxa. pos https://m.edsoo.ru/ff0d448e
npocrtoe BeniecTBo. O30H
duzndyeckre U XUMHUYECKIE CBOMCTBA
22 KHCII0po/ia (peakliuyi OKUCIICHUS bubmmorexa LIOK
PO H ’ https://m.edsoo.ru/ff0d4614
ropenue). [lorstue 06 okcumax
Cr1ocoOBI ONYYEHHS KUCIOPOaa B
23 nmaboparopuu Z{H OMBIIHJIerH(iTI/I bubmmorexa [IOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3¢ ekt XuMuIecKoi
24 peaKIuu, OHSITHE O bu6mmoreka [IOK
TEPMOXHUMHUYECKOM YPAaBHEHUU, IK30- https://m.edsoo.ru/ff0d4790
U DHIOTEPMUYECKUX PEAKIUIX
TommmBo (HedTh, Yroiab U METAH).
25 3ar 513H61§1/1e(11;o3 - a, CII0COOBI iro bubmorera [JOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIIICHHS
[TpakTtuyeckas padora Ne 3 o Teme
26 «[Tomyuenue u cobupanue bubmuorexa [IOK
KHUCJIOpOJa, U3YYEHHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4ae2
NuctpykTax no Th.
97 Bonopon — snemeHT u nipocroe bubnuorexa [IOK
BemecTBo. Haxoxnenue B mpupoje https://m.edsoo.ru/ff0d4ddo
08 ®dusndecKkue 1 XUMHIECKHE CBOMCTBA bubnmoreka [JOK
Bojopoia. [I[pumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 TToHnsTHE O KHCIIOTAX U COJISIX bubmorexa HOK

https://m.edsoo.ru/ff0d50d2



https://m.edsoo.ru/ff0d4290
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

Cnioco0sI 1oTydeHust BOAOPO/Ia B

bubmuorexa [JOK

30
nabopaTopuu https://m.edsoo.ru/ff0d4ddo
[TpaxTuueckas padota Ne 4 o Teme

31 «[lonmydenne u coOupanue BoI0po/Ia, bubnnoreka [HOK
M3Y4YEHUE €r0 CBOMCTB) https://m.edsoo.ru/ff0d4f42
Nucrpyxrax no Th.

32 MonsipHblii 006EM Ta30B. 3aKOH bubnuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
[ToBTOopHsIi HHCTpYKTax 110 Th.

Brrancnenus o0pEMa, KomaecTBa bubmuorexa [JOK

33
BEILIECTBA ra3a Mo €ro U3BECTHOMY https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BELLECTBA WK 00BEMY
Brruucnenust 00b€MOB ra3oB 1o

34 ABHEHMIO PEAKIIMU HA OCHOBE bubmorexa LHOK
yp "p 8 . https://m.edsoo.ru/ff0d5708
3aKO0HA 00BEMHBIX OTHOIIIEHUH T'a30B

35 dusnyeckue U XUMAYECKUE CBOMCTBA bu6mmoreka [IOK
BOJBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwuii. [Tonste 06 bubnuoteka [JOK
WHJIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopuTeis.

37 HaceblieHHbie 1 HEHACHIIIICHHBIE bubnmoreka [JOK
pacTBOpbl. MaccoBas J0J1s1 BELecTBa https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[TpakTrueckast padota Ne 5 o teme
«ITpuroroBieHue pacTBOPOB ¢

P .. P up . bubmuorexa [JOK

38 oTpeIeIEHHON MacCOBOM JoJIeH

PacTBOPEHHOTO BEIIECTBA»
HNucrpykrax no Th.

https://m.edsoo.ru/ff0d5eba
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39 Kontponbnas paborta Ne2 o teme bubnmoreka [JOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
OKcupl: COCTaB, KiaccuUKaIus, bubmuoreka [JOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnune u XuMHYECKHE CBOMCTBA

41 KUCJIOTHBIX, OCHOBHBIX U bubmmorexa HOK

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

42 OcHoBaHusI: cOCTaB, Ki1accupuxams, bubnnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 [TonyueHne n XuMU4ECKHE CBOMCTBA bubnuoreka [IOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocras, kiaccudukarms, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [TonydyeHnue u XxuMHuyeckue cBOWCTBa bubnuoreka [IOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegnue): HOMEHKIATypa,

46 CHOCOéIf 10T )eHI/Is[ XI/IMI/IIIZ(I:)KHG bubmorexa HOK

. yi ’ https://m.eds00.ru/00ad9474
CBOMCTBA
[IpakTuueckas pabora Ne 6. Pemenue
AKCIIEPUMEHTATBHBIX 3314 TI0 TEME
47 «OCHOBHBIE KJIACCHl HEOPTaHUYSCKUX bubmorera [JOK
9 P https://m.edso00.ru/00ad9b7c
COCAUHEHMIN
HNucrpykrax no Thb.
I'eneTnueckas CBSA3b MEKIY
48 KJ1accaMH HEOPraHMYSCKUX bubmorexa [JOK
. p https://m.edso0.ru/00ad9a50
COEUHEHUI
49 O060011eHre U crucTeMaTu3alus bubnmoreka [JOK

3HAHUHI

https://m.edso0.ru/00ad9cb2
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Kontponbnas padota Ne3 o teme

bubmuorexa [JOK

50 "OCHOBHBIE KJIACChl HEOPTAaHUYECKUX
. P https://m.edsoo.ru/00ad9ela
COCTMHCHU I
[TepBbIie MOMBITKH KiIacCUPUKAITTT
51 XUMUYECKHX AIeMeHTOB. [loHsaTHE O bubmorexa LHOK
' https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX 3JIEMEHTOB
Ilepronnueckuii 3aKOH U
59 [Iepnoanueckas cucrema bubnuoreka [IOK
XUMHUYECKUX 35ieMeHToB J[. 1. https://m.edsoo.ru/00ada52c
Menpeneena
53 [Tepuonpl, rpymmbl, TOATPYIIITHI bubmorexa LHOK
PUOIBL, TPYHIRL TOMPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnunoreka [JOK
anep. M3oronsl https://m.edsoo.ru/00ada342
CTpoeHue AIIeKTPOHHBIX 000I0YeK
55 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
PHOA https://m.edsoo.ru/00ada6bc
cucremsl [[. 1. Menaeneesa
XapakTeprucTUKa XUMHIECKOTO
56 AJIEMEHTA MO €r0 MOJIOKEHUIO B bubnuoteka [JOK
ITepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [leproanyueckoro 3akoHa
57 JUISl pa3BUTHS HAYKU U NIPAKTUKU. [I. bubnnorexka [JOK
N. MeHnneneeB — y4€HbIH, IEAaror U https://m.edsoo.ru/00ada96e
rpaKTaHUH
O06o01IeHre U cucTeMaTU3alus
. . bubnmoreka [JOK
58 3Hanuil / Beepoccuiickas

mpoBepovHas paboTa

https://m.edsoo.ru/00adb33c



https://m.edsoo.ru/00ad9e1a
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Kontposbnas padora No4 o teme
«Ctpoenue atoma. XuMHYECKast

bu6mmoreka [IOK

59 cBs3by» / Beepoccuiickas L https://m.edsoo.ru/00adb486
poBepoyHas pabora
60 DJIEKTPOOTPULIATEILHOCTh aTOMOB 1 bubnnoreka [HOK
XAMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubnuorexa [JOK
61 Hontast XumIteckas cAsh 1 https://m.edsogru/OOadac34
62 KoBasieHTHas nosisipHas XuMuueckas 1 bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanienTHas HenonspHas 1 bubnuorexa [JOK
XHMHYECKasl CBS3b https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
o4 CTerens okuCIeHIA L https://m.edsogru/OOadae28
65 OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIC 1 bubnuoteka [JOK
peakuuu https://m.edsoo.ru/00adb076
bubnuoteka [JOK
66 OKHCIHUTENN U BOCCTAHOBUTEIN 1 httos://m.e dsogru 100adb076
O06o0011eHre U cucTeMaTH3alus
67 3HaHU# o TeMe «CTpoeHue aToMa. 1 bubmmorexa [JOK
HMITECKAS CBA3Ey https://m.edsoo.ru/00ad9ch2
68 O06001IeHNe U CUCTEMATU3AIIHS 1 bubnmoreka [JOK
3HaAHUU https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoasnbie | IlpakTuyeckue
n/n Bcero H3yuyeHusi | oOpa3zoBaTejbHbIE
padoThI padoThI
pecypcsl
BBoanslii nHCTpYKTaXx 1o Th.
[lepnonnueckuii 3aKoH.
1 [lepuoanueckas cucrema 1 bubmnorexa [TOK
p https://m.edsoo.ru/00adb59e
XUMHUYECKUX 31eMeHToB /1. 1.
MenneneeBa
[ToBTOpHBIN HHCTpYKTaX 1O Th.
5 3aKOHOMEPHOCTU B U3MEHEHUU 1 bubnunoreka [JOK
CBOMCTB XUMHYECKHX AJIEMEHTOB https://m.edso00.ru/00adb6b6
TIEPBBIX TPEX MTEPUOIOB
3 Knaccudukamus 1 HoMeHKIaTypa 1 bubnmnorexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padorta Nel no teme
5 «IToBTOpenue u yrioyoaeHue 1 1
3HAHUN OCHOBHBIX Pa3/esIoOB Kypca
8 kiacca»
6 Knaccudukanus xumuaeckux 1 bubnnorexka [JOK
peaKkLyii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsTHE O CKOPOCTH XUMUYECKOMN
bubmuoreka [JOK
7 peakiuu. [loHsTHE O TOMOTE€HHBIX U 1

TCTCPOTCHHLIX PCAKIUAX

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

[TousaTHEe 0 XMMHUUECKOM
paBHOBECHUM. q)aKTOpBI, BJIMAOIIUEC

8 Ha CKOPOCTh XUMHUUYECKOW PEaKIINU bubmorexa LHOK
P peart https://m.edsoo.ru/00adc28c
Y TIOJIOKEHUE XUMHYECKOTO
paBHOBECHS
9 OKHUCIUTENBHO- bubmuorexa [JOK
BOCCTAHOBUTEJIbHBIE PEAKIIUN https://m.edsoo.ru/00adcade
Teopust 2NEKTPOIIUTHYECKON
10 rccoranuu. CHIbHBIC U ClIa0bIe bubmorexa HOK
A HHaru. https://m.edsoo.ru/00adcd68
AIIEKTPOJTUTHI
11 HoHHbIe ypaBHEHUS PEaKIUA bubmorexa [JOK
yp peart https://m.edsoo.ru/00add448
XHUMHYECKUE CBOMCTBA KUCIIOT U
12 OCHOBAHUH B CBETE MPEACTABICHUI bubnnoreka [JOK
00 2JIEKTPOIUTUYECKON https://m.edsoo.ru/00add5d8
JIUCCOIUAIIAN
XuMHUYecKrue CBOMCTBA COJICH B
13 CBETe MpEACTaBICHUH 00 bubmorexa [JOK
beR . https://m.edsoo.ru/00add8b2
AIIEKTPOJIMTUICCKON JTUCCOITHAITTT
14 [TonsiTue o TuApOIU3E CoJei bubmorexa HOK
AP https://m.edsoo.ru/00add9d4
15 O06o01IeHne U cucTeMaTu3alus bubnmoreka [JOK
3HAaHUH https://m.edsoo.ru/00addd12
[TpakTiueckast pabora Ne 1.
16 «Pemenne sKcriepuMeHTaIbHBIX bubnmoreka [JOK

3aau»
Nuctpykrax o Th.

https://m.edsoo.ru/00addbfa
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Kontpoisbnas padora No2 o teme
«ONeKTpoIuTHYECKast

bu6mmoreka [IOK

17
JUCCOIMAnMI. XUMUYECKUE https://m.edsoo.ru/00addecO
peaKkIuu B pacTBOPAX»

OO61mas XxapakTepuCcTHKa raJoreHoB.
18 XUMHYECKUE CBOMCTBA HA TPUMEPE bubmmorexa [TOK
pUMEp https://m.edsoo.ru/00addfe2
XJiopa
Xaoposogopon. ConsHas KUCIIOTa,
19 XI/IME‘IGCKHS CBOMCTBA, MOJIyYCHUE bubmmorexa LIOK
’ yi ’ https://m.edsoo.ru/00ade104
MIPUMCHCHUE
[IpakTuueckas padora Ne 2 o reme
«[lonmydenue COITHON KUCIOTHI, bubnnorexa [HOK
20 i .
U3y4YeHUe €€ CBOMCTB» https://m.edsoo.ru/00ade348
HNuctpykrax no Th.
Borurcnenus o ypaBHeHUSAM
21 XUMUYECKHX eal}clp Wi, €CJIN OJIUH bubmmorexa [OK
peartiL, A https://m.edso0.ru/00ade488
U3 PEareHTOB JIaH B U30BITKE

99 OO01mas xapakTepuCTHKa SJIEMEHTOB bubnmnoreka [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKAIINY CEPHI.

93 Haxoxnenue cepsl u e€ bubmuorexa [IOK
COEIMHEHUH B MIPUPOJE. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOMCTBA CEPBI
CepoBo0poI, CTPOCHHE,

PORGAOPOR, C1p Bummorexa [IOK

24 buznyecKkue 1 XuMHUYECKHe

CBOMCTBA

https://m.edsoo.ru/00ade802



https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
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Oxcunpl cepol. CepHas KUCIIOTA,

bubmuorexa [JOK

25 M3UYECKUE U XUMHYCCKHE
¢ . https://m.edsoo.ru/00adea28
CBOMCTBA, TPUMEHEHHUE
XHUMHUYECKUE PEAKITNH, JICKAIUE B
OCHOBE MPOMBIIIICHHOTO CItoco0a

26 IIOJIy4EHUS CEPHOU KUCIIOTBI. bubnuoreka [IOK
XHUMHYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpYKarOILEe cpebl
COCTUHEHUSIMU CEPBI

97 Beruucienue MaccoBoit 1011 bu6mmoreka [IOK
BBIXOJa MPOIYKTA PEAKIIHHI https://m.edsoo.ru/00adec8a
OO0m1as XxapakTepucTUKa 3JIEMEHTOB
VA-rpynmsl. A30T,

28 acIIPOCTPAaHEHHUE B IIPUPOJIE bubmorexa [TOK
pacupoctp PHPOZE, https://m.edsoo.ru/00adeea6
buznyecKkrue 1 XUMUIECKHE
CBOMCTBA
AMMHuak, ero pusnuecKue u

29 XHMHYECKHUE CBOMCTBA, MOJyYEHUE bubmorexa HOK

> Oy https://m.eds00.ru/00adf004
U TIpPUMEHEHUE
[TpakTrueckast padota Ne 3 o teme

30 «Ilonmydyenne aMmmuaka, u3yueHue bubnmoreka [JOK
€ro CBOMCTB» https://m.edsoo.ru/00adf180
NuctpykTax no Th.

A3oTHas Kucnora, e€ Gusndeckue u bubnuorexa [JOK
31 .
XHMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJICH
bu6mmorexa [IOK
32 aMMOHHS B KQU€CTBE MUHEPAIbHBIX

ynoOpeHuit. XumMudeckoe

https://m.edsoo.ru/00adf518
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3arpsi3HEHNE OKPY KaIoLIel cpebl
COEIMHEHUSIMU a30Ta

[ToBTOpHBINA UHCTpYKTaX 110 Th.
®docdop. Oxcua pochopa (V) u

bu6mmoreka [IOK

33
dbocdopnas kuciaota, pu3nyecKue u https://m.edso00.ru/00adf68a
XWMHYECKHUE CBOMCTBA, OJyYEHUE
Hcnons3oBanue pochatos B
34 KaueCTBE MUHEPAIBbHBIX bubnunoreka [JOK
yno0peHui. 3arpsi3HeHne https://m.edsoo.ru/00adfc20
PUPOHOH cpenbl hocharamu
Yraepon, pacipocTpaHeHHAE B
35 npu I())I[e g)mnljlecéle u bubmorexa LHOK
PHpOAIE, _ https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOKCTBA
Oxkcupsl yriaepoaa, ux pusudeckue
1 XMMHUYECKHE CBOMCTBA.
36 DKOJIOTHYECKHUE TTPOOIEMBI bubmorexa HOK
P ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUJIOM yTJIepoa
(V)
bu6nmoreka [JOK
37 VYronbHast KUCiI0Ta U €€ Colu
https://m.edsoo.ru/00ae006¢c
[Ipaktuueckas padora Ne 4 o Teme
"[TonydeHue yrieKucaoro rasa.
38 KaquTdeHHaZ{]r €aKIus Ha bubmorexa HOK
”p B https://m.edso00.ru/00ae027e
KapOOHAT-MOH
HNucrpykrax no Th.
[TepBoHauanbHBIE MOHATHS 00
bubmuorexa [JOK
39 OpTraHWYECKUX BEIECTBAX KaK O

COCTMHEHUSX YTIIepo1a

https://m.edso0.ru/00ae054¢



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e

bu6mmoreka [IOK

40 Kpemuuii u ero coeiuHeHUS
P s https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5.
Pemenne skciepuMeHTAIBHBIX
41 3aj1a4 1o teme «BaxkHelme bubmorexa OK
https://m.edsoo.ru/00ae0bf2
HEMETaJIBl U UX COCIUHCHHS
Nuctpykrax no Th.
KonTponbnas paborta Ne3 mo teme
42 «BaxxHeime HeMeTallIbl U UX bubmorera [JOK
https://m.edsoo.ru/00ae0e18
COCAUHCHHMS
OO0m1as XxapakTepuCcTUKa
XAMHYECKHUX JICMEHTOB —

43 MeTauI0B. MeTainyueckasl CBSI3b U bubmuorexa [JOK
METAJINYECKask KPUCTAIUTMYECKAsT https://m.edsoo.ru/00ae103e
peumérka. Pu3n4YecKre CBOMCTBA
METaJIJIOB
XuMHUYECKHE CBONCTBA METAJIJIOB.

44 DIIEKTPOXUMUUECKUI P bubmmorexa LHOK

P N p https://m.edsoo0.ru/00ae1156
HANPSDKEHUH METalIoB
O6111e crocoObl MoTy4eHHs
MeTtaiioB. CrutaBbl. BerauciaeHnus
45 10 YpaBHEHHSAM XUMHYECCKUX bubmorexa [JOK
yp N https://m.edso00.ru/00ael1156
peaxitii, eCu OJIUH U3 PEareHTOB
COJIEPXKUT TIPUMECH
46 [ToHsITHE O KOPPO3UH METAIIIIOB bubmorexa HOK
pP https://m.edso0.ru/00ae1278
Bbubnmoreka [JOK
47 [I{erouHbIE METAIIBI 1

https://m.edso0.ru/00ael4b2
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48 OKcuabl ¥ TUAPOKCHIBI HATPUS U bubnmoreka [JOK
KaJus https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3EMENBHBIE METAJLIBI — bubmuorexa [IOK
KaIbIIMA U MarHui https://m.edsoo.ru/00ae15e8
50 Baxkueiime coeTUHEHNSA KAJIbLIUSA bubmmorexa [IOK
https://m.edsoo.ru/00ae15e8
51 O06o001IeHre U CHCTeMAaTH3AINS
3HAHHH
JKEcTKoCTh BOJIBI M CIIOCOOBI €€ bu6mmoreka [IOK
52
YCTpaHEHUs https://m.eds00.ru/00ae1886
[IpakTrueckas padora Ne 6 o Teme
53 "YKECTKOCTh BO/BI U METOJIBI €€ bu6mmoreka [IOK
ycTpaHneHus" https://m.edsoo.ru/00aelae8
HNuctpykrax no Th.
. bubmuorexa [JOK
>4 Amomuinit https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe cBOMCTBA OKCHIA U bubnnoreka [JOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
o Keseso https://m.edso0o.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJIU bubnmoreka [JOK
xenesa (1) u sxemesa (1) https://m.edsoo.ru/00ae35e6
58 O00011eHNEe U CUCTEMATU3ALIS
3HAHUHT
[TpakTrueckast paborta Ne 7.
59 Pemenne skcnepruMeHTaIBHBIX bubnnorexka [JOK

3a7a4 mo teMe «BaxkHeime
METAJUIBI U UX COSTUHEHUS

https://m.edsoo.ru/00ae3de8
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Nuctpykrax no Th.
Brrancnenus no ypaBHEHUSIM
XUMHUYECKHUX PEaKIIHii, €ClId OJIUH
60 13 pEareHTOB JIaH B M30BITKE WIIH 1 bubnnoreka [HOK
COJIEPXKUT pUMecH. Beruncnenns https://m.edso00.ru/00ae1750
MacCOBOM JI0JIM BbIXOJa MPOAYKTA
peakuu
61 O0600mIeHrne U cUCTeMaTU3aIHs 1
3HAHHH
KonTtponsnast padora Ne4 o reme
62 «Baxxuenme MeTauibl 1 UX 1
COCITUHEHUS
63 BemectBa u matepuansl B 1 bubnuorexa [JOK
IIOBCETHEBHOMW KU3HU YETIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHYECKOE 3arps3HEHNe 1 bubnuoteka [JOK
OKpYXKarolleu cpebl https://m.edso0.ru/00ae4270
65 Ponp xumuu B pelieHnu 1 bubnnoreka [JOK
9KOJIOTHYECKHUX TpobiieM https://m.edso00.ru/00ae4270
66 O06o011eHne U cucTeMaTU3aIus 1 bubmmorexa [IOK
3HaHUHI https://m.edso00.ru/00ae0dOa
67 O06o0011eHrne U cUCTeMaTU3aIUs 1 bubmmoreka [IOK
3HaHUU https://m.edsoo.ru/00adb33c
68 O060061IeHre U cucTeMaTH3alus 1 bubnmoreka [JOK
3HaHUU https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

8 KVIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'[bHOI7[ nporpaMmmsbl OCHOBHOI'O 0611161"0 06pa303afmﬂ

Ilo Teme: «HepBOHaqaanme XHUMHUYCCKUC ITOHATHS

11

pacKphIBaTh CMBICII OCHOBHBIX XUMHYECKHX MOHSATHI: aTOM,
MOJICKYyJIa, XUMHYECKUH DJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMECh (OJHOpPOJIHAS M HEOAHOPOHAs), BAICHTHOCTD,
OTHOCUTEJIbHASI aTOMHAasi M MOJICKYJISIpHas Macca, KOJUYECTBO
BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas JIOJII XUMHYECKOTO
JJIEMEHTa B COCIIMHEHUH, MOJISIPHBIN 00BhEM, XUMHUYECKAs PEaKIus,
KIacCU(PUKANMUS  pPEaKIUW: PpPEeaKklud COCJAMHCHUS, PEaKIUu
pa3oKeHUs, pPeakUud 3aMElIeHHs, peaknuu OoOMeHa, 9K30- U
SHAOTEPMHUYECKUE PEAKIMH, TETUIOBOW 3(D(EeKT peakiuu, pacTBop,
MaccoBasi I0JIs BeNIeCTBa (IMMPOLICHTHAST KOHIICHTPAIUs) B paCTBOPE

1.2

13

HWIUTIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XHUMHWYCCKHUX MIOHATHH H
MPHUMCHATH OTU MMOHATHA IIPU OITMCAHHUU BCUICCTB U UX HpeBpameHHﬁ

HCIIOJIb30BATh XUMUYCCKYIO CUMBOJIMKY JIA COCTABJICHUS (1)0pMy.]'I
BCIICCTB U ypaBHeHI/Iﬁ XUMHNYCCKUX peaKuHﬁ

14

paCKpI)IBaTI) CMBICJI 3aKOHOB COXpaHeHI/ISI MaCChI BCIIECTB,
MOCTOSTHCTBA COCTaBa, AaTOMHO-MOJIEKYJSIPHOTO YUYEHHMsI, 3aKOHa
ABoraapo

1.5

1.6

1.7

ONpEAeNsATh BaJEHTHOCTh AaTOMOB DJJEMEHTOB B OMHAapHBIX
COETMHEHUSIX

KJIaccu(UIUpPOBaTh XUMHYECKUE PEAKUUU (IO YUCIY M COCTaBy
Y4YacCTBYIOIIMX B pEaKkI[MH BELIECTB, 110 TEII0BOMY 3(h(deKTy)
BBIUYUCIISTH OTHOCUTENBHYIO MOJIEKYJISPHYIO U MOJIIPHYIO MaccChl
BELIECTB

1.8

1.9

BBIYUCIISITH MAacCOBYIO JIOJI0 XHUMHYECKOTO 3JIEMEHTa 1Mo (Gopmyrie
COCIMHEHHS,

BBIYUCIIATH MAaCCOBYIO JOJIIO BCHIECCTBA B PACTBOPEC

1.10

MPUMEHSATh €CTECTBEHHOHAYYHBIC METO/IbI TIO3HAHUS — HAOJI0/ICHUE,
W3MEPEHHE, MOJICTUPOBAHUE, OKCIHEPUMEHT  (peanbHbIi U
MBICJICHHBIN )

2.1

ITo Teme: «BaxkHeimme npeACTaBUTENN HEOPTaHUYECKUX BEIIECTB)

PACKpPBIBATL CMBICII OCHOBHBIX XHUMHWYCCKUX MOHSTHMN: OKCHA,
KHCJI10Ta, OCHOBAHHUC, COJIb




2.2

OMPENENATh MPUHAJJICKHOCTh BEIIECTB K OMPENEIEHHOMY Kiaccy
coequHeHui no popmynam

2.3

2.4

2.5

KJIaCCI/I(bI/IL[I/IpOBaTB HCOPraHN4CCKUEC BCIICCTBA

XapakTepu30BaTh (OMHCHIBATh) OOIIHME XUMHUYECKHE CBOWCTBA
BEILIECTB Pa3JIMYHBIX KJIACCOB, MOJATBEPIKIasi OMMCAHUE TIPUMEPAMHU
MOJICKYJIIPHBIX ~ YPaBHEHHUH  COOTBETCTBYIOIIUX  XHUMHYECKUX
peakuuii

MMPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX
Ka4eCTBEHHOTO COCTaBa, BO3MOXXHOCTH IPOTCKAHUS XHUMHYECKUX
MIPEBPAIICHUI B PA3IUYHBIX YCIOBUIX

2.6

2.7

CIEAOBaTh IpaBUJIaM I[OJb30BAaHUS XHMHUYECKOW TMOCYIO0H U
1abopaTopHEIM 000PYZOBAaHUEM, a TAK)KE MPaBHIIAM OOpAIICHHS C
BEILIECTBAMU B COOTBETCTBUU C HHCTPYKLUUSIMH IO BBIIOJHEHHUIO
1a60PaTOPHBIX XUMUYECKUX OMBITOB IO MOJYUYCHUIO U COOMPAHUIO
ra3o00pa3HbIX BEHIECTB (BOAOpOAA M KHCIOPO/a), MPUTOTOBICHHIO
pacTBOpPOB € ONpPEACIIEHHON MacCOBOM J0Jie pacTBOPEHHOTO
BEIIECTBA, MUIAHUPOBATh M MPOBOJUTH XUMHUUYECKUE IKCIIEPUMEHTHI
[0 PACMO3HABAHHUIO PACTBOPOB IIEIOYEH M KHUCIOT C IMOMOUIBIO
WHIUKATOPOB (JaKkMyc, (heHoipTanerd, METUIIOPAHK U IPYTHC)

IIpOBOAUTH paC‘IéTH 10 YPaBHCHUIO XHUMHYECKOMU pe€aKuuu

I[Io teme: «llepmomnueckuii 3akoH u Ilepuonmueckas cucrema
xumuyeckux sneMeHToB J[. M. MenneneeBa. CtpoeHHe aTOMOB.
Xumnyeckas cBsi3b. OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIIUN

3.1

PACKPBIBATE CMBICII OCHOBHBIX XMMHWYCCKHUX TTOHSTHH: AApO aTtoMma,
ANEKTPOHHBIA CJIOM aToMa, aTromMHas opOuTanb, Paguyc aTroMma,
XUMHYCCKasd CBA3b, MOJIApHAsA W HCEIOJApHAasd KOBAJICHTHAsA CBA3b,
JJIEKTPOOTPULIATEIILHOCTE, HWOHHAs CBA3b, WOH, KATHOH, AaHWOH,
CTEIIEHb OKUCIICHUS

3.2

3.3

3.4

3.5

KHaCCHq)HIIHpOBaTB XUMHNYECKHNE IJICMCHTbBI

OIMCBIBATh U XapaKTepH30BaTh TabanuHyto hopmy Ileproanueckoit
CHCTEMbl XMMHYECKHX >JIEMEHTOB: pa3ivyaTh IOHITHS «TJ1aBHas
noarpynna (Arpynma)» u «mobounas mnoarpynmna (brpymma)y,
«MaJble» U «O0JIbIINE» EPHOAbI

packpbiBath cmblci Ilepuoguyeckoro 3akona JI[.M. Menneneesa:
JEMOHCTPUPOBATh  I[IOHUMAHUE IEPUOJAUYECKONM  3aBUCUMOCTH
CBOMCTB XHMMMYECKHX DJIEMEHTOB OT HX IIOJOXKEHHUS B
IIepnonnueckoii cucreme

COOTHOCHUTH 0603Ha‘—IeHI/I$I, KOTOpPBIE HMCIOTCA B Ta6n1/1ue
«Hepnounqecxaﬂ CHUCTEMA XHUMHUYCCKUX 9JICMCHTOB I[I/I
MeHpeneeBa» ¢ YUCIOBBEIMHU XapaKTCPUCTUKAMU CTPOCHHUSA aTOMOB
XUMHUYCCKUX JJICMCHTOB (COCTaB u 3apiaa dapa, O6H_ICC YHUCII0
QJICKTPOHOB U paCHpCACICHUC UX T10 3JICKTPOHHBIM CJ'IOHM)




3.6

OIPCACIIATH CTCIICHDb OKHCJICHHA  3JICMCHTOB B 61/IHapHI>IX
COCIUHCHUAX

3.7

ONpENEATh BUJ XMUMHYECKOM CBsI3M (KOBaJEHTHAs M MOHHAs) B
HEOPraHWYECKUX COEAUHEHUSIX

9 KIIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

1

11

IIo Teme: ((BCH_IGCTBO U XUMHUYCCKasA pCaKIus»

PacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX MOHSATUN: PacTBOP,
ANEKTPOJIUTHI, HEINEKTPOIUTHI, dIEKTPOIUTUYECKAS TUCCOLUALINS,
peakuuyu MOHHOro OOMEHa, KaTalau3aTop, XUMUYECKOE PaBHOBECHE,
oOpaTtumble u HeoOpaTuMble peakuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peaxuuu, OKHUCJIUTENb,
BOCCTAaHOBUTENb, OKHUCIEHHE M BOCCTAHOBJIEHUE, aJJIOTPOIIHUS,
aM(pOTepHOCTh, XHUMHUYECKas CBA3b (KOBAJICGHTHas, HWOHHAas,
MeTaJJIn4ecKasi), KpHCTaJUIMYeCcKash pemiérka, CIUIaBbl, CKOPOCTh
XUMHYECKON peaKinu

1.2

HUIUTIOCTPUPOBATE B3aUMOCBSA3b OCHOBHBIX XMMHUUYCCKHX MOHATHH 1
MPHUMCHATH OTU MOHATHA IIPU OITMCAHHUU BCUICCTB U UX HpeBpameHHﬁ

1.3

1.4

COCTaBJIATh YPABHEHUS DIIEKTPOJIUTUYECKON AMCCOLMALMM KUCIOT,
LIEJI0YEN M COJIEH, NOJIHBIE M COKPAIEHHBIE YPABHEHUS PEaKIUi
HMOHHOI0 0OMeHa

PAaCKpPBIBATH CYITHOCTD OKUCIIUTCIBHO-BOCCTAHOBUTCIIbHBIX peaKLII/Iﬁ
OoCpEACTBOM COCTABJICHUA JJICKTPOHHOT'O OajaHca 3TUX peaKI_II/Iﬁ

1.5

2.1

2.2

MIPOBOJIUTH PACYETHI 10 YPABHEHUIO XMMUYECKON pEeaKIun

IlIo temam: «HemeTannapl M HX COeOMHEHUS» U «MeTamabl M HX
COCAUHECHUA»

XapakTepu3oBaTh  (OMHUCHIBaTH) oOOImME U chenupuyecKue
XUMHUYECKHUE CBOMCTBA MPOCTHIX U CIOKHBIX BEIIECTB, MOATBEPKAAs
OMHMCAaHWE TPUMEpPAMH MOJEKYISAPHBIX M HWOHHBIX ypaBHEHUI
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN

COCTAaBJIATH YPABHCHUA peaKuHﬁ, MOATBCPKAAOMIUX CYHICCTBOBAHUE
TeHETHYSCKOM CBA3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIACCOB

2.3

MPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS,
BO3MOXHOCTH TPOTEKAHUS XUMUYECKUX MPEBPAIICHUN B Pa3IMYHbBIX
YCIIOBHSX




2.4

2.5

CleloBaTh IMpaBUJiaM TOJIb30BAHUSA XUMHUYECKOM TOCYAOW U
1abopaTopHBIM 000PYJIOBaHHEM, a TaKXKe MpaBUJIaM OOpaIeHUs C
BELIECTBAMH B COOTBETCTBHUHM C HHCTPYKIHMSMH IO BBIIOJHEHUIO
71a00PATOPHBIX XUMUYECKUX OMBITOB MO MOJYYEHUIO U COOMPAHUIO
ra3o00pa3HbIX BEIIECTB (AMMHAaKa U YTIIEKUCIIOro ra3a)

MPOBOJUTh PEAKIMH, IOATBEPKAAOIINE KAYCCTBCHHBIH COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATh OIBITHBIM NYTEM XJIOPHUJI-,
Opomun, womun, kapOoHart, ¢ocdar, cuaukar, cyiabdar,
THJIPOKCUIMOHBI, KATHOHBI aMMOHHMSI, HOHBl M3YYCHHBIX METAJUIOB,
MPHUCYTCTBYIOIIUE B BOJHBIX PACTBOPaX HEOPTraHUYCCKHUX BEIECTB

ITo Teme: «XuMus U OKpyXkarouas cpeaa»

3.1

3.2

pacKpbIBaTh CMBICII OCHOBHBIX XuUMHueckux moHatuil: [TIJIK
BEILIECTBA; KOPPO3USI METAIIJIOB

MIPUMEHITh OCHOBHBIE ONEpAIMU MBICIUTEIbHON NEATEIbHOCTH —
aHaJlU3 W CHUHTE3, CpaBHEHHUE, 0000IIeHue, CUCTeMaTHU3AIHIo,
BBISIBJICHHE MPUYUHHO-CICACTBEHHBIX CBSA3€M — M H3y4eHUs
CBOMCTB BEIIECTB M XUMHUYECKHX DPEaKIIHil, eCTECTBEHHOHAyUHBIE
METOJIbl IO3HAaHUS — HAOIIOAEHHE, U3MEPEHHE, MOJEINPOBAHUE,
SKCIEPUMEHT (PEaIbHBIM U MBICTICHHBIN )




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KVIACC

Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

1

11

HepBOHa‘-IaHBHBIG XUMHUYCCKUC ITOHATHUA

[Tpeamer xumun. Poias XUMuM B )KM3HU 4YeOBeKa. XHMHS B CUCTEME HayK.
Tena n BemectBa. @U3MYECKUE CBOMCTBA BEIIECTB. ArperaTHOE COCTOSTHUE
BEILECTB

1.2

ITonsTHe 0 METOAaX IIO3HAHUA B XUMHU. Yucrtoie BCIICCTBA U CMCCHU. CHOCOGH
paszaeneHust cMecen

1.3

14

1.5

ATOMBI M MOJIEKYJIBl. XHUMHUYECKHE 3JIeMEHThl. CHMBOJIBI XHMHUYECKHX
351eMeHTOB. [IpocTsie U Ci10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

XuMuueckas Q)opMyna. BanieHTHOCTE aTOMOB XUMHUUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA CcoCTaBa BCIIICCTB. OTHOCHUTENLHAA aTOMHasd Macca.
OTHOCHUTENLHASA MOJICKYJIsSIpHast Macca. MaccoBasgs J0JIsi XHMHUYECKOTO
9JICMCHTA B COCIJMHCHHUHN

KomnyectBo BemecTsa. Moib. MOJ'U{pHaH macca. B3auMocBs3b KOJIN4YCCTBA,
MacCcCbl U YHCJIa CTPYKTYPHBIX CIHWHUIL] BCIICCTBA. Pacuétel mo (l)OpMy.]'IaM
XMMHUYECKUX COCIUHECHUMN

1.6

du3ndecKkre U XUMHYSCKHEC SBICHUS. XUMHUUYECKasi peakius U e€ MPU3HAKH.
3aKOH  COXpaHEHHS  MacChl  BEMIeCTB.  XWUMHYECKHE  YPaBHCHHS.
Knaccupukanuss XUMHYECKMX  peakiuid  (COCIUHEHHS,  Pa3JIOKCHUS,
3aMenieHus, 0OMeHa)

1.7

XUMHYECKUN JKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM TOCYAOH, C
MpaBuIaMu paboTHI B TabopaToOpuu U npuéMaMu oOparieHus ¢ J1abopaTopHbIM
o0opysoBaHUEM, U3Y4YEHHME M ONHcaHue (PU3MUECKUX CBOMCTB 00pa3loB
HEOpPraHMYeCKUX BELIeCTB, HaOirofeHue ¢u3nueckux (IUIaBJICHHE BOCKa,
TasHUE JIb/1a, paCTUpaHHe caxapa B CTYIKe, KUIIEHHE U KOHJIEHCALlUs BOJIbI) U
XMMUYECKUX (TOpeHHe CBe4M, MpOKaJMBaHWE MEJHOM MPOBOJIOKH,
B3aMMOJICIICTBHE MeNla C KHUCJIOTOW) sBIEHUM, HAOMIOJACHHWE M ONMCaHUe
IPU3HAKOB MPOTEKaHMS XHMMHUYECKHUX peakluil (pasnokeHue caxapa,
B3aMMOJICIICTBHE CEpPHOM KHUCIOTBI C XJIOpUIOM Oapusi, pa3iIoKeHue
ruapokcuaa Mmeau(ll) mpu HarpeBanuu, B3auMOEICTBHE Kene3a ¢ pacCTBOPOM
comm meau( 1), m3ydenne cnoco0oB paziesieHus: CMeCei (C TOMOIIBI0 MarHuTa,
¢wIbTpOBaHKE, BhIMAPUBAHKUE, AUCTHILUIAIMS, XpoMmarorpadus), MpoBeacHHE
OYUCTKM TOBApEHHON cONM, HAONIOJIeHHEe M ONHCaHHE pPe3yIbTaToB
IIPOBEJEHUS OIIBITA, MIUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MacChl, CO3/JaHUE
MoJiesiel MOJIEKYT (IIapOCTEeP KHEBBIX )

Baxnelimue npencTaBuTeNn HEOPraHMYECKUX BEIIECTB

2.1

Bo3ngyx — cmecp razos. CocrtaB Bo3ayxa. Kucnopox — 31€MEHT M IIpOCTOE
BenlecTBo. HaxoxaeHue kucioposaa B npupoje, Gu3ndeckue U XUMHUYECKUe




cBoiicTBa (peakuuu ropenus). Okcunsl. [Ipumenenue kucmopoaa. CrocoOb!
MOJIy4YeHHUsl KHUCIopoJa B JabopaTopuu W MpOMBIIIEHHOCTH. Kpyrosopor
Kucioposa B mpupojie. O30H — aioTporHas MoaupuKanus KUCIopoia

2.2

TennoBoil 3¢p(dekT XUMUYECKOH peaknuu, TePMOXMMUYECKHE YpaBHEHUS,
9K30- M 3HJAO0TEPMHUUYECKHE peakluu. TOIUIMBO: yrojib U MeTaH. 3arps3HeHue
BO3JlyXa, yCHJICHHUE MTapHUKOBOI0 3((HEKTa, pa3pylICHHE 030HOBOT'O CII0s

2.3

2.4

Bonopon — anemenT u npoctoe BeuiecTBo. HaxoxaeHue Boopoaa B mpupoJIe,
GU3NUECKHe W XUMHYECKHE CBOWCTBA, MPHUMEHEHHE, CIIOCOOBI TOTYYCHUS.
Kucnors! u conn

Monsipabiii 00BEM razoB. PacuéTel 0 XUMUYECKUM YpaBHEHHUSIM

2.5

dusnyeckue CcBoiicTBa BOAbL. Boaa kak pacrBoputenb. PacTBOpBI.
HacellieHHble 1 HEHACBILLIEHHBIE PACTBOPBI. PacCTBOPHUMOCTD BELIECTB B BOJIE.
MaccoBass 1011 BellecTBa B pacTBOpe. XUMHUYECKUE CBOWCTBA BOJIBI.
OcHoBanus. Posib pacTBOpoOB B MpUpPOJIE U B KU3HU yenoBeka. KpyroBopot
BOABl B IMpUPOJE. 3arps3HEHHE MpUPOAHbIX BOA. OXpaHa U OYUCTKA
MIPUPOJHBIX BOJ

2.6

Knaccudukanus neopranwveckux coeaumHeHnid. Oxcunbl. Knaccudukarms
OKCHJIOB: coJieoOpa3ywomue (OCHOBHBIE, KHCIOTHBIE, aM(oTepHble) U
HeconeoOpazyomue. Homenknarypa okcunoB. @u3nyeckue U XUMHUECKUE
cBoiicTBa okcuaoB. [lonydyeHne okcuaoB

2.7

OcnoBanus. Kiaccudukanus oOCHOBaHM: IIENOYM W HEPACTBOPHMEIC
ocHoBaHus. HomeHknatypa ocHoBaHnN. @PU3NYECKHE U XUMUUYECKUE CBOWCTBA
ocHoBaHu. [lonyyenre ocHoBaHuU

2.8

2.9

2.10

Kucnotsl. Knaccupukanusa kucnor. Homenkiatypa kucinor. ®usznueckue u
XMMHYECKHE CBOMCTBA KHCIOT. Psan aktuBHOocTH MetamnioB H.H. bekerora.
ITony4yenue kucinot

Comu. Homenknatypa coseil. @U3nyeckre U XMMUYECKHE CBOMCTBA COJIEH.
ITony4yenue conen

I'eneTnueckas cBsI3b MEKAY KiIaCCaMU HCOPIraHUYICCKUX COE€IUHEHUI

2.11

XUMHYECKUN JKCIIEPUMEHT: KAYECTBEHHOE OINPEICICHUE COACPIKAHUS
KHCJIOpOJia B BO3JlyXe, MOJIyueHue, coOupaHue, paclio3HaBaHUE U M3y4EHHUE
CBOICTB KUCJIOpOAA, HA0JII0/IEHNE B3aUMOACHCTBUSI BELLIECTB C KUCIOPOAOM U
YCIIOBUSI BOSHUKHOBEHMSI U ITPEKpaIlleHusl TOpeHus (Iokapa), 03HaKOMJIEHHUE C
o0Opa3llaMul OKCHUZOB M ONHCAaHME HUX CBOWCTB, MOJy4YeHHE, COOUpaHUE,
pacrio3HaBaHME U M3Y4YE€HHE CBOMCTB BOAOPOAa (FOpEeHHE), B3aUMOACHCTBUE
BOJIOpOAA c OKCHJIOM meau(ll) (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHAJIOB), HAOIIOJJeHHE 00pa3lloB BEUIECTB KOJUYECTBOM | MOIb,
HCCJIEJOBaHHE OCOOCHHOCTEHl  pacTBOpPEHMs] BEUIECTB C  pazIUYHON
pPacTBOPUMOCTBIO, MPUTOTOBIECHHUE PACTBOPOB C OMNPENCTIEHHON MacCOBOU
JIOJIE pAacTBOPEHHOTO BEIIECTBA, B3aUMOJECHCTBUE BOJBI C METAJJIAMHU
(HaTpueM W KajblieM) (BO3MOXKHO HWCIOJIB30BAaHUE BHJICOMATEPHAIIOB),
olpejiefieHue PacTBOPOB KHUCJIOT M IIENOYed ¢ TOMOIIbIO HHJMKATOPOB,




3.1

UCCIICIOBAaHNE OOpPa3I[OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KJIAcCOB,
HaOJIOICHUE W3MEHECHHsT OKPACKH HHIMKATOPOB B PAcTBOpax KHUCIOT H
niesoveit, n3ydenue B3aumoaenctsus okcuaa meau(ll) ¢ pactBopom cepHoit
KHUCJIOTBI, KHCIOT C METaulaMH, pPEaKIuid HEeUTpaau3aluy, IOJIydeHHEe
HEPAaCTBOPHMBIX OCHOBaHW, BBITECHCHHWE OJIHOTO MeTallla JPYTUM W3
pacTBoOpa COJIM, PEUICHUE IKCIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «Baxnenme
KJIACCHl HEOPTAHUYECKUX COCTMHECHUI)

[Tepuonnueckuii 3akon u [lepuoanueckas cucTeMa XMMHUYECKUX DJIEMEHTOB
H.N. Menaeneea. CTpoeHre aToOMOB. XUMHUYECKasi CBsI3b. OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKITUU

[lepBble TMONBITKM KiIacCU(UKALMU XUMHYECKUX 3JEeMEHTOB. I[loHsTHE O
rpyNmax CXOAHBIX AJIEMEHTOB (IIEJOYHBIE U IIEIOYHO3EMENbHbIE METAIIbI,
rajJloreHbl, WHEPTHBIE Ta3bl). DIEMEHThI, KOTOpble 00pa3yroT amQoTepHbIe
OKCH/JIbI U TUIPOKCHIbI

3.2

Ilepnonnueckuil 3akoH. Ilepmonnueckas cUCTEMa XUMHYECKHX 3JIEMEHTOB
AWM. MenneneeBa. KopoTkomepuoanass ¥ UIMHHONIEPHOAHAS  (OPMBI
Ilepuonnueckoir cucrembl xumuueckux siemeHtoB J[.M. Menneneesa.
ITepuonst u rpymnmbl. OU3NYECKU CMBICT NOPSJKOBOTO HOMEpPA, HOMEPOB
IepUoja U rpyIIibl JJIEMEHTa

3.3

Crpoenue aromoB. CocraB aToMHbIX siep. M3oTonsl. Dnexktponsl. CTpoeHue
AJIEKTPOHHBIX O000JIOYEK aTOMOB MeEpBbIX 20 XUMHUYECKHUX DIJIEMEHTOB
[Tepuoauueckoit cucremsl .. MenaeneeBa. XapakTepucTUKa XUMHYECKOTO
AJIEMEHTa Mo ero nosioxkeHuto B [lepuoanyeckoii cucreme JI.11. Menneneena

3.4

3aKOHOMEPHOCTH HW3MEHEHHUs paJuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB IO TIPYIIIaM K IEPHUOJAM.
3nauenue [lepuoanueckoro 3akona u [leproanueckoi CUCTEMbI XMMHUECKHUX
JJIEMEHTOB I pa3BUTUSA Hayku W npaktuku. .M. Mennenee — y4€Hblii 1
rpaXk1aHuH

3.5

Xumuueckasi cBs3b. KoBajeHTHass (TMOJsipHAsT W HEMOJSPHAsi) CBS3b.
DIIEKTPOOTPUILIATETHHOCTh XUMHUYECKUX 2JIEMEHTOB. MloHHAas CBS3b

3.6

3.7

Crenenb okuciacHus. OKHCINTEIFHOBOCCTAHOBUTEIIHHEIC pPCaKknuu. Hpoueccm
OKHCJICHHS M BOCCTaHOBJICHUA. OKHCIIUTENIN U BOCCTAHOBUTEIIN

XHUMHUYECKUM OKCIICPUMCHT: HU3YUYCHUC O6p33LIOB BCIICCTB MCTAJJIOB H
HCMCTAJJIOB, B3aUMOJCHCTBHE TUAPOKCHA ITMHKa C PaCTBOpAMH KHCJIOT H
IJ.ICJ'IO‘-ICﬁ, MMPOBCACHUC ONBITOB, HIUTFOCTPUPYIOIUX NPUMEPBI OKHUCIIUTCIBHO-
BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ (F OpCHUC, PCAKIIUN PA3JIOKCHUA, COCI[I/IHGHI/ISI)

9 KJIACC

Kon
1

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

BemiecTBo 1 XuUMHuUecKas pcaKknus. HOBTOpCHI/Ie




11

1.2

13

14

1.5

Ilepuonnueckuii 3akoH. Ilepuoguueckass cuCTEMa XUMUYECKUX JJIEMEHTOB
H.N. Menneneea. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
XMMUYECKUX 3JEMEHTOB IMEPBbIX TPEX NEPUOJOB, KaJWs, KaldbLUsi U HX
COEIMHEHUI B COOTBETCTBUM C IOJIO)KEHHEM 3JIeMEeHTOB B [lepnoanueckoit
CHUCTEME U CTPOECHUEM UX aTOMOB

CtpoeHue BelecTBa: BHUABl XUMHUYECKON CBA3U. THUIBI KPUCTAIIMYECKUX
peméToK, 3aBHUCHUMOCTh CBOMCTB BEIIECTBA OT THIA KPHUCTAUIMYECKOM
peméTK M BUAA XUMHUYECKOW cBsi3u. Kiaccudukamuss U HOMEHKIATypa
HEOpPraHMYECKUX BeUIecTB (MEXIyHapoJHas U TpUBHAJbHAas). XUMHUYECKUE
CBOIICTBa BEUIECTB, OTHOCSIIMXCSA K PA3IUYHBIM KJIAacCaM HEOPraHMYeCKHX
COC/IMHEHUH, TeHETUYECKAsl CBSI3b HEOPTaHMYECKUX BEIIECTB

Knaccudukanus XuMU4ecKiX peakluid Mo pa3IuyHbIM MpU3HaKaM (TI0 YUCITy
U COCTaBy YUYacCTBYIOIIMX B pEaKLUU BEIIECTB, MO TemoBoMy 3(ddexTy, mo
M3MEHEHHUIO CTETIEHEeW OKHCIECHUS XUMUYECKHX 3JIEMEHTOB, 0 OOPaTUMOCTH,
M0 y4YacTHIO KaTajmu3aTopa). OK30- M JHIOTEPMUYECKHE pPEaKIuH,
TEPMOXUMHUYECKUE ypaBHEHUS. [[oHATHE O CKOPOCTH XUMUUYECKON PEaKiiuu

ITonsatue 00 O6paTI/IMHX n HCO6paTI/IMLIX XUMHUYCCKHX PCAKIHAX. ITonsTHe 0
IFOMOI'CHHBIX W TI'CTCPOIrCHHbLIX PCAKIHAX. IlonssTHE O XHMHYECKOM
PaBHOBCCHU. CDaKTOpr, BJIMAIOIIHUEC Ha CKOPOCTb XAMHYECKON p€akuun "
IMOJIOKCHUEC XUMHUYCCKOT'O paBHOBCCHUA

OKHCITUTEIIEHO-BOCCTAHOBUTEILHBIC ~ PEAKIMU,  JJCKTPOHHBIM  OanaHc
OKUCIIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. (CocTaBieHue ypaBHEHUI
OKMCIIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIHUM C MCHOJIB30BAHUEM METOJA
AIIEKTPOHHOTO OanaHca

1.6

1.7

Teopus 3MEKTPONUTUYECKON AUCCOLMAMU. DIEKTPOIUTHI U HEAIEKTPOIIUTHI.
KatnoHnsl, aHMOHBI. MeXaHU3M AMCCOLMALMY BEIIECTB C Pa3JINYHBIMU BUAAMHU
XUMU4ecko csi3u. CreneHb auccouuanuy. CUIbHbIE U CIIa0bIe JIEKTPOJIUTHI.
Peakiiun noHHoro oOMeHa. Y ca0BUs MPOTEKAaHUS peakIMii HOHHOro oOMeHa,
IIOJIHBIE M COKpAIlEHHbIE MOHHBIE ypaBHEHHs peakuuidl. CBONCTBa KHCIOT,
OCHOBaHMH UM coOJed B CBeTE€ MpPEJCTaBICHUH 00 3IEKTPOIUTUYECKON
aucconmanuu. KauecTBeHHbIE peakiny Ha HOHBL. [IoHATHE O rMApOIM3Ee conen

XUMHUYECKUH SKCHEPUMEHT: O3HAKOMIJIEHHE C MOJEISIMHM KPHCTAIIMYECKUX
PELETOK HEeOPraHMYECKUX BEIIECTB — METANIOB U HeMeTaJuloB (rpadura u
ajyiMasa), CJIOXKHBIX BEUIECTB (XJIOpHA HATPHs); UCCIET0BAaHUE 3aBUCUMOCTH
CKOPOCTM XHMMYECKOW peakIMH OT BO3ACUCTBUS PA3IUYHBIX (DaKTOpOB;
HCCIIEIOBAaHUE  3JIEKTPOIPOBOJHOCTH  PAacCTBOPOB  BEIIECTB, Ipolecca
JMCCOLMANY  KUCIIOT, IIeNoYel M comell (BO3MOXKHO HCIOJBb30BaHNE
BUJICOMATEPHAJIOB); IPOBEJIEHUE OIBITOB, WUIIOCTPUPYIOIIUX MPHU3HAKU
MPOTEKaHUs peakuii HOHHOro 0OMeHa (00pa3zoBaHUeE OcajKa, BbIIEJICHHE rasa,
o0pa3oBaHUe BOJbI); ONBITOB, WLTIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHLHO-
BOCCTAHOBUTEJIbHBIX pPeakUuil (ropeHne, peakliuy pa3IoKeHHs, COSTMHEHNU);
pacrio3HaBaHME HEOPraHMYECKMX BEIIECTB C TOMOIIbI0 KauyeCTBEHHBIX
peakiMii Ha HOHBI; pellleHNe IKCIIEPUMEHTAIbHBIX 3a7a4




Hewmeranmne n ux COCIUHCHUA

2.1

OO6mass xapakrepucTuka rajoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHble CTermeHu okucieHus. CTpoeHue U (U3HUYECKHUE CBOWMCTBA
MPOCTBIX BEUIECTB — TAJIOTEHOB. XUMUYECKUE CBOWCTBA Ha MPUMEPE XJIOpA
(B3auMojielicTBUE ¢ METalllaMi, HEMETAJIaMH, 1el1049aMH). XJI0POBOJOPOI.
ConsiHasg KHUCJIOTa, XUMHUYECKUE CBOMCTBA, TIOJIy4eHHE, IPUMEHEHUE.
JelictBue xJiopa M XJOPOBOJOPOJA HAa OpPraHu3M 4YesoBeka. Baxueiimne
XJOPUBI U UX HAXO0XKACHUE B IPUPOAEC

2.2

OO6mas xapakrepucTtuka 31eMeHToB VIA-rpynmnsl. OcoOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTereH: okucaeHus. CTpoeHue u (pu3ndeckue CBoicTBa
MPOCTBIX BEIIECTB — KHUCIOPOAA U Cepbl. AJUIOTPONHBICE MOIU(DUKAINN
KHCIIOpoJia M cepbl. XUMHUYECKHE CBOWCTBa cepbl. CepoBOIOPO/, CTPOCHHE,
buznyeckue u XxuMuueckue cBocTBa. OKCHABI CEpbl KaK MPECTaBUTEIU
KHCIIOTHBIX OKCHIOB. CepHasi KUCIIOTa, (PU3MUECKUe U XUMMHYECKHe CBOMCTBA
(oOmue Kak mpeacTaBUTeNs Kilacca KUCIOT U crenuduieckue). XUMUYECKUe
peaKIuy, JexKalue B OCHOBE MPOMBIIUIICHHOTO CIIOCO0a MOyYeHHsI CEPHOM
KHCJIOTHI. HpI/IMeHeHI/IC. Comnu cepHoﬁ KHCJIOTBI, KQYCCTBCHHAA PCaKIusd Ha
cynbdar-uoH. HaxoxmeHune cepsl U €€ COeTUHEHUI B PHUPOJe. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOIIEH Cpebl COSAMHEHUSIMU CEepbI (KUCIOTHBIE JOXKIH,
3arpsi3HEHNE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEA0TBPAILCHUS

2.3

2.4

2.5

OO6mas xapaxktepuctuka 3aeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIE CTENEHH OKHCICHHA. A30T, paclpoCTpaHEHHE B
npupoe, pu3nuecKue 1 XuMUIecKkre cBoiicTBa. KpyroBopot azora B mpupoze.
AMMuak, ero ¢u3MYecKue U XHUMUYECKHUE CBOWCTBA, MOJY4YEHHE U
npuMeHeHne. Conau aMMOHUS, UX (PU3MYecKHMe UM XUMHUYECKHE CBOICTBa,
npuMeHeHne. KauecTBeHHast peakius Ha HOHbI aMMOHUS. A30THas KUCIIOTa, €€
Hojy4eHue, pusnueckue 1 XMMUYeCKre CBOMCTBA (00IMe KaK MpeCcTaBUTeNs]
Kjacca KHUCIOT M cnenuduueckue). lMcnoiab3oBaHWe HUTPATOB U coyei
aMMOHUSI B KaueCTBE MHHEPAIBHBIX yNOOpeHUH. XUMHUECKOE 3arps3HEeHue
OKpYXKarollel Cpeapl COeIMHEHUSIMU a30Ta (KUCIOTHBIE J0XK/U, 3arps3HEHNE
BO3/yXa, [IOYBHI H BOJIOEMOB)

docdop, amnoTponHsie MogudpHuKau Gochopa, GpU3NIecKre U XUMHUUECKUE
cBoiictBa. Oxcun dochopa(V) u dochopHas KuciaoTa, (GUIMUECKUE U
XUMUYECKHE CBOMCTBA, moiiyueHue. McmonwszoBanune (ocdaroB B kauecTse
MUHEPATBHBIX YI00pEeHU

OO6mas xapakrepuctuka 3meMeHTOB |VA-rpynnsl. OcoOEHHOCTH CTPOEHHUS
aTOMOB, XapakTepHble CTENEHM OKHUCICHHA. YTJIEpoJ, aJIOTPOIHbIE
MOIU(UKAIMK, PACIPOCTPAaHEHHUE B NpUpOAe, (U3NYECKHEe U XUMHYECKUe
cBoricTBa. Ancopouus. KpyroBopot yriepoaa B mpupojae. OKcuibl yrieposa,
X (U3NYECKHe W XMMHUYECKHE CBOMCTBA, JCHCTBHE Ha YKUBBIE OPTaHH3MBI,
MOJTy9YCHUE U TIPUMEHEHHE. DKOIOTHIECKHE TIPOOIEMBI, CBSI3aHHBIE C OKCHIOM
yraepona(lV); rumotesa rio0aqbHOTO TMOTEIJICHUS KJIMMaTa; MapHUKOBBIN
apdexT. YrompHas KUCIOTa M €€ CONM, UX (U3NUYecKHMe W XUMHYECKHe




CBOICTBA, MOJIydeHUEe U nMpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-
uoHsbl. Mcnonb3oBanne kapOOHATOB B OBITY, MEAULIMHE, IPOMBILIICHHOCTH U
CEJIbCKOM XO35IUCTBE

2.6

[TepBoHayanbHBIEC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHHSIX
yraepoaa (MeTaH, 3TaH, STWIEH, allETUJIEH, 3TaHOJI, IJIMLEPUH, YKCYCHas
kucnora). Ux cocraB u xumuueckoe crpoeHue. Ilonsarue o Ouosornuecku
BO)XHBIX BEILECTBAX: XHpax, OeJKax, yrJIeBoJax — U UX POJIM B JKU3HU
yejgoBeka. MaTepuanbHOEe €IMHCTBO OPraHMYeCKUX M HEOPraHMYecKHX
COEeIUHEHNN

2.7

2.8

Kpemuuii, ero ¢Qusnueckue H XUMHUYECKHE CBOICTBA, NOJIYy4YCHHE U
npuMmenenne. CoenuHeHNs] KpeMHUs B mpupojae. OOmuue mpencraBicHust 00
okcune kpemuusA(1V) u kpemuueBoit kuciaore. CHUIMKATHI, UX MCIOJIb30BaHUE
B OBITYy, MeIWIMHE, NPOMBIIUICHHOCTH. BakHeine cTpouteabHbie
MaTepuaibl: KepaMuKa, CTEKJIO, I[EeMEeHT, OeToH, jkene300eToH. [Ipobremsr
0€30MacHOr0 HCIOJIb30BAHUS CTPOUTEIBHBIX MAaTEpUAIOB B IOBCEIHEBHOMN
KU3HU

XUMUYECKUH SKCIEPUMEHT: U3ydeHHE 00pa3lioB HEOPraHWYECKHX BEIIECTB,
CBOMCTB COJIIHOW KHCJIOTBI; IPOBEICHUE KAUYECTBEHHBIX PEAKLIMI Ha XJIOpU/I-
MOHBl M HAOJIOJCHHE MPHU3HAKOB MX MPOTEKAHHUS;, OMBITHI, OTpa)XKArollue
buznyecKrue U XMMUYECKUE CBOMCTBA FAJION€HOB U UX COeIMHEHUH (BO3ZMOKHO
MCIIOJIb30BaHUE BUJEOMATEPHUAIOB); O3HAKOMJIEHHE C O0Opa3lamMu XJOpPHUAOB
(rajoreHuI0B); O3HAKOMJIEHHE C O0pa3laMu cepbl U €€ COeIUHEHUSIMHU
(BO3MOXHO HCMOJB30BAaHUE BUIECOMATEPUATIOB); HAOIIOJEHUE IIpoliecca
0o0yrauBaHUs caxapa MoJl AeWCTBUEM KOHIIEHTPUPOBAHHOM CEPHOM KHCIOTHI,
U3y4yeHHe XUMUUYECKHX CBOMCTB pa30aBICHHON CEPHOM KUCIOTHI, IPOBEAECHUE
KayeCTBEHHON peakluu Ha cynb(arT-uoH M HaONIIOJIeHHe MpU3HaKa eé
NPOTEKaHUS; 03HAKOMJICHHE ¢ (PU3MUECKUMH CBOMCTBaMU a30Ta, (pocdopa 1 ux
COEMHEHUN (BO3MOXHO MHCIOJIb30BaHUE BHJIEOMATEpHANIOB), OOpa3laMu
a30THBIX U (HochOpHBIX YI0OpEeHUH; MOTydeHHE, COOMpaHue, paclio3HaBaHUE
U U3Y4YE€HHE CBOMCTB aMMHaKa; MPOBEJACHUE KaueCTBEHHBIX peakluil Ha MOH
aMMOHMSI U (ochaT-MOH M HU3ydyEeHUE MPU3HAKOB MX IPOTEKaHMUS,
B3aMMO/ICICTBHE KOHIIEHTPUPOBAHHOMN a30THOM KUCIIOTHI C MEbIO (BO3MOXKHO
MCIOJIb30BaHUE BUAECOMATEPUANIOB); H3YYE€HHE MOJENed KpPUCTAIITMYECKUX
pemwiéTok anMmasa, rpadura, QyngepeHa; O03HAKOMIIEHHE C IPOLECCOM
a1copOIMK paCTBOPEHHBIX BEUIECTB AKTUBMPOBAHHBIM YIJIEM M yCTPOICTBOM
NPOTHBOra3a; MoJydyeHue, coOupaHue, paclo3HaBaHUE U U3YyYCHHE CBOWCTB
YIJIEKUCIIOTO Ta3a; MpoBe/leHHe KadeCTBEHHBIX peakuuid Ha KapOoHaT- U
CHJIMKAT-UOHBl M HW3Y4YE€HHE NPU3HAKOB HX MNPOTEKAHUS; O3HAKOMIIEHUE C
MPOAYKIMEH CUIMKATHOW MPOMBIIIJIEHHOCTH; PEIIeHHE SKCIIEPUMEHTATBHBIX
3a/1a4 1o TeMe «BakHelre HeMeTauIbl ¥ UX COCIMHEHMS

MeTamisl ¥ UX COSAUHECHUS

3.1

OO0mras XxapakTEePUCTHKA XUMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAaHUH
ux nojoxeHus B llepuonnueckor cucreMe XuUMHUYECKUX 3nemeHToB JI.H.




MeHpeneeBa u CTPOCHUS aTOMOB. CTpOeHI/Ie MeTamnoB. Merannnueckas CBI3b
U MCTaANIMYECKasd KpUCTAJINYCCKasa peméTKa. SHeKTpOXI/IMI/I‘IeCKI/Iﬁ paa
HaHpH)KeHHfI METaJJIOB

3.2

dusnueckue 1 XMMUYECKHE CBOMCTBA MeTayuIoB. O0IIKe CriocoObI MOTydeHuUs
MeTasuioB. [ToHATHE O KOPPO3UH METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIIUTHI UX OT
Kopposuu. CruiaBsl (CTajib, YyTr'yH, JIOPATIOMHUHAN, OpOH3a) U UX IPUMEHEHHE
B OBITY ¥ TPOMBIIIIEHHOCTH

3.3

[lenouynsle MeTaybl: nosiokeHue B [leproguueckoil cucTeMe XMMHUYECKHX
anemeHToB .M. Menneneesa; CTpoeHHuE UX aTOMOB; HAXO0XKJICHHUE B IIPUPOJIE.
dusnyeckue 1 XMMUUECKHUE CBOICTBA (Ha puMepe HaTpus U Kanus). OKcuabl
U TUAPOKCUIBI HATpus U Kaius. [IpuMeHeHMe IETOYHBIX METalIoB U MX
COEeIUHEHNN

3.4

[[lenoyHo3eMeNbHBIE METAJIBI MarHuii W KaJIbIMM: TIOJIOKEHHE B
Ilepnonnueckoir cucreme xuMuueckux dseMmeHtoB J[.MI. Menneneesa;
CTPOEHHE UX aTOMOB; HAaXO0XJCHUE B mpupone. PU3NUYECKHEe U XUMHUUYECKUE
CBOMCTBA MarHus W Kalbllusa. BakHelmume coeaumHeHHUs Kaiablds (OKCHI,
THJIPOKCH, COJH). JKECTKOCTH BOJBI U CIOCOOBI €€ yCTpaHEeHHs

3.5

Amomunuit: nonoxenue B llepuoanyeckoil cUCTeMe XUMUYECKUX AJIEMEHTOB
J.. MenneneeBa; cTpoeHHE aroma; HaxoxkiaeHue B npupone. dusnueckue u
XUMHUYECKUE CBOMCTBA aIIOMHHMS. AMQOTEpHbIE CBOWCTBA OKCHAA W
TUAPOKCH]IA ATTFOMUHUS

3.6

3.7

Keneszo: nonoxenue B [lepuoanueckoi cuctreMe XuMuieckux s3nementos J1.1.
MeHeneeBa; CTpo€HHE aTroMma; HaxoxkJIeHHe B mpupojne. Pusnyeckue u
XUMHUYECKHE CBOMCTBa sxene3a. Oxcuabl, Tuapokcuasl u conu sxenesa(ll) u
xkenesa(lll), ux cocras, cBOMCTBA U MTOTyYSHUE

XUMUYECKUH SKCTIEPUMEHT: O3HAKOMIIEHHUE C 00pa3iiaMy METaJJIOB U CIIJIaBOB,
UX (QU3NICCKUMH CBOWCTBAMU; M3YYCHHE PE3YJIBTATOB KOPPO3UH METAIIIOB
(BO3MOXKHO HCIIOJIh30BaHNE BHJIEOMATEPHUAIIOB), 0COOEHHOCTEM
B3aMIMOJICHCTBUS OKCHJA KaJbIUSI W HATPUS C BOAOHW (BO3MOXHO
UCIIOJIb30BaHUE BUJICOMATEPUAIIOB); MCCIICOBAHUE CBOMCTB YKECTKOW BOJIBI;
mpolecca TOpPeHHsI JKele3a B KHCIopojae (BO3MOXKHO —HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB); MPU3HAKOB NMPOTEKAHMS KAYECTBEHHBIX PEaKIMii HA HOHBI
(Maruusi, Kanublus, amoMuHus, 1uHKa, xenesa(ll) u sxemesa(lll), mequ(ll);
HaOII0/IeHNE W OMMCAHKE MTPOIIECCOB OKPAIIMBAHUS TITAMEHU HOHAMH HATpPHUS,
Kamuss W Kanblusl  (BO3MOXKHO — WCIOJB30BAaHUE  BHUAEOMATEPUATIOB);
HCCIIeIOBaHNEe aM(POTEPHBIX CBONCTB THAPOKCHIA AFOMHHHS W THIPOKCH]IA
[IUHKA; pEIICHUEe dKCIIEPUMEHTAIBHBIX 33]71a4 110 TeMe «BajkHeWIe MeTalibl
U X COCTMHEHUS)

XUMHs U OKpYy:Karollas cpenia

4.1

Hosbie maTepuansl 1 TeXHOJIOTWH. BeliecTBa 1 Marepralibl B MOBCEIHEBHOMN
JKA3HU 4eJIOBEKa. XUMUS U 310pOBbe. be30macHoe ucnoap30BaHue BEIECTB U
XUMHUYECKUX peakiuii B ObITy. [lepBas momols Mpu XUMUYECKUX 0XKOraxX U
OTpPaBJIEHUSX




OCHOBBI  JKOJIOTMYECKOM  TIpaMOTHOCTH.  XHMMHYECKOE  3arpsi3sHEHUE
okpyxkaromiei cpeapl [IJIK. Posib XumMuu B pelieHuH 3K0JIOTHYECKUX MTPOoOIeM.

4.2
[IpupoaHble UCTOYHHUKHU YTJIEBOJIOPOAOB (yroyib, MPUPOAHBIA ra3, HE(Th),
MPOIYKTHI UX MEepepabOoTKU, UX POJIb B OBITY M MPOMBIIIEHHOCTH

43 XUMHUYECKUH HIKCIEPUMEHT: U3y4eHHE 00pa3I[0B MaTEPUAIOB (CTEKIIO, CIIJIaBbI

METAJIJIOB, [TOJINMEPHBIE MaTEPUAIIbI)




IPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBePsSIeMOro
TpeOOBaHNS

IIpoBepsiemble TpeOOBaHUS K NPeAMETHBIM pe3yJbTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

1

1.1

1.2

[Ipencrapnenue:

0 TIO3HABAEMOCTH SIBIICHUH MPUPOJBI, NMOHMMaHUE OOBEKTUBHOMN
3HaYMMOCTH OCHOB XMMMUYECKOW HAayKH KakK 00JaCTH COBPEMEHHOI'O
€CTECTBO3HAHUS, KOMIIOHEHTa OOILEH KyJIbTypbl M IPAKTUYECKOH
NeSITEIbHOCTH 4YEJIOBEKAa B YCIOBHMSIX COBPEMEHHOI'O OOIIECTBA;
IIOHMMAHHE MECTa XUMUH CPEAU IPYIHX €CTECTBEHHBIX HAyK

O HAYYHBIX METOAAX IIO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUYICCKHUX MCTOAAX HUCCICAOBAHUS BCIICCTB W HU3YUYCHUIA
XUMHNYCCKHX peaKuHﬁ; YMCHHUE HCIOJIb30BAaTb MOJCINU  IJIA
00BACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

1.3

o cepax npodeccuoHaTbHON NESITEIBHOCTH, CBI3aHHBIX C XUMHUEH
U COBPEMCHHBIMH TEXHOJOTHSIMHU, OCHOBAHHBIMU Ha JOCTHIKECHHSIX
XHUMHUYECKON HayKH, 4TO IMO3BOJUT OOYYarOIIUMCS paccMaTpUBaTh
XUMHIO Kak cdepy cBoeil Oynymeidl mpodeccnoHanbHOM
NESTETbHOCTH M CHIeJIaTh  OCO3HAHHBIM BBIOOP XHMHUHU Kak
npoUIBLHOTO TMpeAMeTa MpH TepexoJe Ha YPOBEHb CPEIHEro
o01rero oopa3oBaHus

Bnanenue cucreMoil XMMHMYECKHX 3HAHUM H YMCHHUC IIPUMCHSATH
CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BaXKHEHITNE XUMHUYECKHUE TOHATHSI: XHUMHUYSCKHUH JJICMEHT, aToM,
MOJIEKYJIa, BEIECTBO, IIPOCTOE U CI0KHOE BELIECTBO, OJTHOPOIHAS U
HEOJHOPOAHAs CMECh, OTHOCUTEIBHBIE AaTOMHAsi U MOJIEKYJSIpHAs
Macchbl, KOJMYECTBO BELIECTBA, MOJIb, MOJISIPHAs Macca, MOJIPHBIM
00bEM, OKCUJ, KHCIOTa, OCHOBaHUE, COJb (CPEAHss), XUMHYECKas
peaKuMs, peakUuu COCOUHEHHUS, PEAKIUM PA3JIOKEHMs, peakluu
3aMeIleHus], peakiuu oOMeHa, TemIoBor 3((deKT peakuuu, 3K30- U
SH/IOTEPMHUYECKHE PEAKIIUK, PacTBOpP, MAccOBas JI0JII XUMHYECKOTO
JJIEMEHTa B COEIMHEHHMH, MaccoBasg JOJII M IPOLEHTHas
KOHIIEHTpALIMs BELIECTBA B paCTBOPE, SIPO aTOMA, HJIEKTPOHHBIN CII0H
aToma, aToMHasi OpOuTajb, PagUyC aToMa, BAJEHTHOCTb, CTENEHb
OKHCIIEHMSI, XUMUUECKas CBA3b, JIEKTPOOTPULIATEILHOCTD, TOJISIPHAs
U HEIOJISIpHAs KOBAJIEHTHAs CBsI3b, MOHHAS CBSI3b, METAJUIMUYECKAs
CBS13b, KpUCTAJUINYECKAS PEIIETKA (ATOMHAs!, HOHHAsI, METAJJINYECKas,
MOJIEKYJISIPHAs), MOH, KaTUOH, aHUOH, DJIEKTPOJIUT U HEIEKTPOJIUT,
ANIEKTPOJIUTUYECKAs] JAUCCOLMALUS, PpEeaKlUM HMOHHOIO OOMeHa,




2.2

OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLUUU,  OKUCIUTENh U
BOCCTAHOBUTENIb, OKHCJIEHWE U BOCCTAaHOBJICHHE, JJIEKTPOJIM3,
XUMHUYECKOE paBHOBECHE, OOpaTHUMble U HEOOpaTUMbIE PEAKIIHH,
CKOpPOCTh XHMMHYECKOW peakuuu, Karanuzatop, I[IJIK, kopposus
METAJUIOB, CILIABbI

OCHOBOIIOJIATAIOIINE 3aKOHBI XMMHH: 3aKOH COXPAHEHHSI MacChl,
nepuoauueckuii 3axkoH .M. MengeneeBa, 3aKOH IOCTOSHCTBA
cocTaBa, 3aKOH ABOrajjpo

2.3

TEOPUM  XUMHUH:  aTOMHO-MOJIEKYJSIDHAss ~ TEOpHs,  TEOpHs
AIEKTPOJUTUYECKON JUCCOLMALIUI

BJ'IaI[eHI/Ie OCHOBaMHM XHMHUUYECKOM I'paMOTHOCTH, BKJIIO‘laIOHIeﬁl

3.1

3.2

3.3

YMEHHE TMPABWIBHO WCIIONB30BaTh W3YYCHHBIE BEIIECTBA W
MaTepuaibl (B TOM YHUCIIE MUHEpalbHbBIC yTOOpEHUS, METaJUIbl U
CIUIaBbI, TIPOJMYKTHI  IMEpPepabOTKH  MPHPOTHBIX  HCTOYHUKOB
YIIEBOAOPOAOB (YIS, IPUPOAHOrO raza, HeTH) B OBITY, CEIbCKOM
XO3SHCTBE, Ha TPOM3BOJCTBE W IIOHMMAHHE 3HAYCHUS IHKHUPOB,
OeJKOB,  YIJICBOJOB JIIsi  OpPraHM3Ma  YEJIOBEKA;  YMCHHUE
MPOTHO3MPOBATh BIUSHHUE BEIICCTB M XMMHUYECKUX IPOIECCOB HA
OpraHu3M YeJOBEKa M OKPYKAIOIIYIO IPUPOTHYIO CPEIY

YMEHUE UHTETPUPOBATh XMMUYECKHE 3HAHUS CO 3HAHHMSMHU JPYTUX
y4eOHBIX TIPEMETOB

HAJIMYHUE OTBITa PAOOTHI C PA3IMYHBIMA HCTOYHUKAMH HH(OPMAITHH
0 XMMHUU (Hay4Has ¥ HAYYHO-TIONMYJISIpHAs JIUTEpaTypa, CIOBapH,
CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUE 00BEKTUBHO OLICHUBATh I/IH(i)OpMaHI/IIO O B€HOIECCTBAX, HUX
MMPEBpAIICHUAX n MPAKTUYICCKOM MMPUMCHCHUU u YMCHHUE
HUCIIOJb30BaTh €€ IJIs PEIICHUA y‘I€6HO-H03HaBaTCJ'H)HI)IX 3aaa4d

Biagenue ocHOBaMU IMOHATUHHOIO armapara U CHUMBOJIUYECKOIO
A3bIKa XUMHHU JJIS1 COCTaBJIEHUSI (OPMYJI HEOPTraHUUECKUX BEILECTB,
YpaBHEHUM XHUMHYECKHX pPEaKIHUil; OCHOBAMH XUMHUYECKOMN
HomeHkiarypsl (IUPAC u TpuBHanbHOIA)

YMeHne 00bSACHATH CBSA3b MOJNOKEHUs neMeHTa B [lepuonnyeckoit
CUCTEME C YHCJIOBBIMM XapaKTEPUCTUKAMH CTPOCHHS AaTOMOB
XUMHYECKHX DJIEMEHTOB (COCTaB M 3apsj sjpa, oOIlee 4YHCIIOo
AIIEKTPOHOB), paclpeAesieHUEM HIIEKTPOHOB IO 3HEPreTUYECKUM
YPOBHSIM aTOMOB TIE€PBBIX TPEX NMEPHOIOB, KA U KaJIbIUS
[IpeacraBnenne 0  MEPUOAMYECKOW  3aBHCUMOCTH  CBOMCTB
XUMUYECKHUX AJIEMEHTOB (paJiyC aToma, dJIEKTPOOTPUIIATETLHOCTH ),
MPOCTBIX M CJIOXKHBIX BEIIECTB OT TIOJIOKEHUS DJIEMEHTOB B
[lepuonnueckoii cucteme (B MajblX TMEPUOJAX U  TJIABHBIX
MOATPYIINAX ) ¥ JIEKTPOHHOTO CTPOCHUS aTOMa

YMmenue kinaccupuuupoBarth:




7.1

XUMHUYCCKUC DJICMCHTBI

7.2 HEOPraHWYECKHE BEIIECTBA
7.3 XUMUYECKHE PeaKLUuu
8 YMeHue onpenensrs:
8.1 BaJICHTHOCTh M CTENEHb OKUCICHHS XUMHUYECKHX JJIEMEHTOB, 3apsi
' 1oHa
8.2 BUJl XMMUYECKOW CBSI3U M THUIl KPUCTAJIUTMUECKOH CTPYKTYpHI B
' COEMHEHUSX
8.3 XapakTep cpeabl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHHH)
8.4 OKHUCJIUTEh © BOCCTAHOBHUTEIh
9 YMeHne xapakTepru3oBath (GU3MUECKUE U XUMUYECKHE CBOMCTBA!
MPOCTBIX BEIECTB (KUCIOPOA, O30H, BOJOPOA, TpaduT, anamas,
9.1 KpeMHHH, a30T, ¢ocdop, cepa, XJIOp, HATPUM, KaIHK, MarHHM,
KaJIbIIMH, aJTIOMHHHH, JKEJIE30)
CIIOXHBIX BEIICCTB, B TOM YHCJIE WX BOJTHBIX PAacTBOPOB (BOja,
aMMUaK, XJOPOBOJOPOJ, CEPOBOJIOPOJ, OKCHJIBI H THIPOKCHJIBI
9.2 metaimioB |-l1A rpynmn, amromunus, menu (1), nunka, xxenesa (11 u
I11), oxcuast yrnepona (I u 1V), kpemuus (1V), azota u gpocdopa (111
u V), cepol (IV u VI), cepHucras, cepHas, a30THCTas, a30THasd,
docdopnasi, yronbHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
MPOTHO3MPOBATh W  XapaKTePU30BaTh CBOHCTBA BEHICCTB B
9.3 3aBHCHUMOCTH OT HUX COCTaBa U CTPOCHHUS, MPUMEHEHHE BELIECTB B
' 3aBHCUMOCTH OT HMX CBOWCTB, BO3MOXHOCTh IPOTEKAHHSI
XUMHUYECKUX TMPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX
10 YMeHue CoCTaBIsATh MOJICKYJISIPHBIC U MOHHBIC YPABHCHHS PEaKInH,
B TOM YHCJIE:
10.1 peaknuii MOHHOro oOMeHa
10.2 OKUCITUTEIHbHO-BOCCTAHOBUTEILHBIX PEAKIIHI
10.3 WUTIOCTPUPYIONINX XUMHUYECKHE CBOMCTBA HW3YYCHHBIX KJIACCOB
' (TpyTimm) HEOPraHUYECKUX BEIECTB
10.4 MOJATBEPKIAIOIINX TCHETUYECKYIO B3aUMOCBSI3b MEXI1Y HUMH
11 YMeHue BBIYUCISTE (MIPOBOUTH PACUETHI):
111 OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJO0 XMMHYECKOTO DJIEMEHTA B COSMHEHHUH
11.2 MAaCCOBYIO JIOJIIO BEIIIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 [0 YpPaBHEHUSM XHMHYCCKUX PEAKIUH W HaXOJHUTh KOJIHYECTBO
' BellecTBa, 00BEM U MacCy peareHTOB WM MPOyKTOB PEaKIIUu
12 Bnanenue (3HaHME OCHOB):
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OCHOBHBIMH ~ METOJIaMH  HAY4YHOTO To3HaHus (HabmoaeHue,
HU3MEpEHHE, IKCIIEPUMEHT, MOJICIIMPOBAHKE) TIPYU U3YUCHUH BEIICCTB
U XMMHYCCKHX SIBJICHHH; yMeHHe c(HOpMYIHpPOBaTh HpPOOJEeMy H
MPEIJIOKUTH MMYTH €€ PEIICHUS

12.2

Oe3omacHOil pabOThl ¢ XMMHYECKUMH BEIIECTBAMHU, XUMHUYECCKOM
HOCYZI0H 1 JIaOOpaTOPHBIM 000PYI0BaHUEM

12.3

IpaBUjaMu 0e301acHOro oOparteHus c BEILECTBAMH,
HCIIOJIb3YEMBIMH B MTOBCEIHEBHON XKU3HU, IPABWIAMH MTOBEJICHUS B
HEeJsIX COepeKESHHsS 30POBbSI U OKPYXKAIOIICH MPUPOIHON CPEIIbI;
MMOHUMaHue Bpeia (OMacHOCTH) BO3ACHCTBUS HA )KUBbIE OPTraHU3MbI
onpeaeNEHHBIX BEIIECTB, croco6oB YMEHBIIICHUS u
MPEAOTBPALIEHUS UX BPEIHOIO BO3AECUCTBUS

13

131

13.2

Hanyuuame MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUSA
CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB!

HU3YUCHUC u OIMKMCaHUC q)HSI/I‘ICCKI/IX CBOJCTB BCIICCTB,
O3HAKOMIJICHHUC C Q)HSI/I‘IGCKI/IMI/I U XUMHWYCCKUMU ABJIICHUAMU, OIIBITHI,
HWJUTIOCTPUPYIOIUEC TPU3HAKU ITPOTCKAHUA XUMHUYCCKUX peaKI_II/Iﬁ

HU3YUCHUC crmoco0oB pasaciICHUs cMmecelt

13.3

MOJYyYCHUE KHUCIOpOAAa W H3YYEHUE €ro CBOWCTB; IIOJy4YECHHUE
BOJIOPO/Ia U U3YYECHHUE €r0 CBOMCTB; MOJIYYEHUE YIIEKUCIIOro rasa u
W3Yy4YCHUE €ro CBOWCTB; MOJYYEHHE aMMHUaKa W H3YYCHHUE €ro
CBOMCTB

13.4

135

MPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JoJien
pPacTBOPEHHOTO BEIIECTBA

NpUMEHEHHe  HMHAWKATOpPOB  (JlakMyca,  METWJIOpaHka  H|
dbenondranenna) s onpenerIeHusl XapakTepa cpeibl B pacTBopax
KHUCJIOT U ILeJI0Yen

13.6

13.7

13.8

HCCIICIOBAaHNE U ONHCAaHHE CBOICTB HCOPraHM4CCKHUX BCHICCTB
Pa3IMYHBIX KJIACCOB; NU3YUCHUC B3aMMOACHCTBUS KUCIOT C MCTajllilaMu,
OKCHJaMH MCTaJlJIOB, pacTBOPUMBIMU nu HEPACTBOPHUMBIMU
OCHOBAaHUAMHU, COJEIMH, IIOJYYCHHUC HEPACTBOPHUMBIX OCHOBaHHﬁ;
BBITCCHCHUC OJHOI'o0 MCTallla JOpYruM U3 pPACTBOpa COJIH;
HUCCICIOBAHUC aM(I)OTCpHBIX CBOICTB THUAPOKCUIAOB aJITFOMUHUSA U
OUHKa

pElIeHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 M0 TeMaM: «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCJIMHEHU; «INEeKTPOIUTUYECKAS
aucconuanusay;, «BaxHeHIne HEMETalIbl U UX COCAUHCHUS,
«BaxxHelmme MeTaaiIbl ¥ UX COSTHHEHMS

XUMUYECKHE  OJKCIEPUMEHTBHI,  HWUIIOCTPUPYIOLINE  MPU3HAKU
NPOTEKaHUs pPeakLuil HOHHOTO 0OMeHa; KaueCTBEHHbIE PEaKLUu Ha
IPUCYTCTBYIOILIME B BOAHBIX PAacTBOPAaX MOHBI: XJOPHI-, OpOMHI-,
uomua-, cyabdar-, Qocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,




TUAPOKCUA-UOHBI, KATHOHBI aMMOHUSI, MATHUS, KAJIBIUs, aTIOMUHUS,
kenesa (2+) u xenesa (3+), menu (2+), nMHKA

14 YMenue:

NPEJCTaBIIATh PE3yJIbTaThl JKCIEPUMEHTa B (OpME BBIBOOB,
14.1 JIOKa3aTeNIbCTB, TPapUKOB M TAOIUIl M BBIABIATH SMITMPUUYECKHE

3aKOHOMEPHOCTHU

YCTaHABIIMBATh  CBSI3M  MEXIY  pEaIbHO  HAOIIOAaeMBIMU
14.2 XUMHYECKHUMH SIBJICHUSIMH W TIPOLIECCAMHU, TPOUCXOISIIUMH B

MaKpoO- U MUKPOMHPE, 00BACHATH MMPUYKUHBI MHOFOO6pa3I/ISI BC€IICCTB




IHNEPEYEHD 2JIEMEHTOB COIAEPKAHUA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Koxa

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

1
11

HepBOHa‘-IaJIbHBIe XUMHUYCCKUC ITOHATUA

YucTteie BemecTBa 1 cMecH. CriocoOBI pasziesieHus: cMecei

1.2

13

14

AToMBI U MOJICKYJIBI. Xumudeckue diaeMEHTBH. CHMBOJIBI XUMHYCCKHX
9JICMCHTOB. HpOCTBIe " CJIOXKHBIC BEUICCTBA.

Xumuaeckas q)opMyna. BanentHocTh aTOMOB XHWMHUUYECKHUX JJIEMEHTOB.
CreneHb OKHCICHUS

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OtHocuTenbHAs aTOMHas Macca.
OTHOCHUTENLHAS MOJICKYJIsSIpHAAg Macca. MaccoBas J0J1s1 XUMUYECKOTO DJIIEMEHTA
B COCIUMHCHNU

1.5

1.6

KonuuectBo BemectBa. Monb. MomsipHass macca. MossipHblii 00bEM Ta30B.
B3anMocBs3b KOIU4ecTBa, MacChl M YUCJIA CTPYKTYPHBIX €IMHUIL BEIIECTBA
®u3nuecKkue U XUMHUYECKHUE SABJICHHS. XMMUUYECKash peakuus U e€ MpPU3HAKU.
3aKOH COXpaHEHUs1 MacChl BEIIECTB. XUMUUYECKUE YPABHEHUS
[lepuonnueckuit 3axkoH u Ilepuonnueckas cuctemMa XMMUYECKUX HJIEMEHTOB
J.. MenneneeBa. CTpoeHre aTOMOB

2.1

[lepnonnueckuit 3akoH. Ilepuonnueckas cucreMa XHMHYECKHX DJIEMEHTOB
J.1. Menneneesa. Ilepuoasl u rpynmbl. @U3HUECKUI CMBICI IHTOPSAKOBOTO
HOMEpa, HOMEPOB NIEPHOJIA U TPYIIIBI JIEMEHTA

2.2

2.3

Crpoenue atomoB. CoctaB aToMHBIX snaep. M3oTonsl. DnekTpoHbl. CTpoeHue
JJIEKTPOHHBIX O000JI0YEK aToMOB TepBhIX 20 XHMHYECKUX DJIEMEHTOB
[Tepnonnueckoii cucrems! /.M. Menneneena

3aKOHOMepHOCTI/I B U3MEHEHHUM CBOMCTB XMMHUUYECKHUX DJIEMEHTOB MEPBLIX TpéX
nepuoaoB, Kajus, KaJbIUA (pam/lyca aTOMOB, JJICKTPOOTPULATCIIBHOCTH,
METANIMYCCKUX HW HEMCTAIIIMYCCKHUX CBOfICTB) U HX COCOUHECHHH B
COOTBCTCTBHHM C IIOJIOXKCHHEM OJICMCHTOB B Hepnogmqecxoﬁ CHCTEME U
CTPOCHUCM UX AaTOMOB

Crpoenue BemiecTBa

3.1

Xumuueckasi cBsizb. KoBasieHTHass (TOJisAipHAsE ¥ HETOJSIPHAs)  CBSA3b.
DJIEKTPOOTPULIATEIBHOCTh ~ XUMHYECKHX  3JIEeMEHTOB. MOHHas  CBS3b.
Meraunueckas CBsi3b

3.2

Tunbel KpUCTAIIUYECKUX PEmETOK (aTOMHAs, WOHHAs, METAJUTMYECKas),
3aBUCUMOCTbH CBOMCTB BEHIECTBA OT TUIA KPUCTAUIMYECKOW PEIIETKA U BUJIA
XUMHUYECKON CBI3U

Baxueiiue NPpEACTABUTCIIM HCOPIraHUYCCKHUX BCIICCTB. Hemeramnsl 1 ux
COeIUHEHMS. MeTauibl U UX COSIUHEHUS




4.1

4.2

Knaccudukanus u HOMEHKIATypa HEOPTaHMYECKHUX COCAMHCHHIA: OKCHIOB
(conmeobpasyrommue: OCHOBHBIE, KHCJIOTHBIE, aMmdorepHsbIe) u
Hecosieo0pa3yrome; OCHOBaHHH (IMIENTOYHM M HEPacTBOPUMBIC OCHOBaHUS),
KHCJIOT (KUCIIOpOJICO/IepKAUe U OECKHCIOPOIHBIC, OIHOOCHOBHBIE U
MHOT'OOCHOBHBIE); COJICH (CPEIHUX M KUCITBIX )

@u3nyeckue M XHUMHUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB-HEMETAILIOB:
BOJIOpO/a, XJI0pa, KUCIopoaa, cephl, a30T1a, hochopa, yriiepoaa, KpeMHHS

4.3

4.4

4.5

Ou3NYeCKue U XUMHUYECKHE CBOMCTBA MPOCTBIX BEUIECTB-METAIUIOB: JIUTHS,
HATpHsI, KaJusl, MaTHUS ¥ KaJIbIUs, aTIOMUHUS, Kelle3a. DIECKTPOXUMHUICCKHIA
PsAI HAIPSKEHUN METAJUIOB

dusnyeckue U XMMHUYECKHUE CBOMCTBA BOJIOPOIHBIX COCTMHEHUM HEMETAJIOB:
XJIOPOBOJIOPO/IA, CEPOBOAOPO/Ia, aMMHUAKa

du3nuecKue U XUMHUYECKUE CBOMCTBA OKCHI0B HemeTawioB: cepol (1V, VI),
azora(ll, 1V, V), dochopa(lll, V), yraepoxa(ll, 1V), kpemuus(1V). [Tonyuenue
OKCHJIOB HEMETAJIOB

4.6

Xumnueckue cpoiictBa okcuaoB: metauioB |A-IIA rpynn, nunka, meau(ll) u
xemnesa(ll, 1). [TomyueHre OKCHIOB METAJIJIOB

4.7

4.8

4.9

XUMUYECKHE CBOMCTBA OCHOBaHUI U aM(OTEpHBIX THMAPOKCHAOB (Ha IpUMEpe
TUAPOKCHIOB QJIOMUHMS, Keie3a, I[uHKa). llomydeHwe oOcHOBaHUU U
aM(}OTEepHBIX THAPOKCUIOB

OO0mre XUMUYECKHUEe CBOMCTBA KHUCIOT: XJIOPOBOJAOPOIHOM, CEPOBOAOPOIHOM,
CEpHHUCTOM, cepHOi, a30THOH, (hochopHOil, KpeMHHEBOM, yroiabHOU. Ocobbie
XUMHYECKHE CBOWCTBA KOHIEHTPUPOBAHHOW CEpPHONM U a30THOW KHCIIOT.
[Tonyuyenue kucior

OO0ue xuMHu4Yeckre cBoicTBa cpeiHux coneil. [lomyuenue comnei

4.10
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4.12

[Monyuyenue, coOupaHue, pacro3HaBaHHE BOAOPOJA, KHUCIOpPOJa, aMMHaKa,
YIJIEKUCIIOrO Ta3a B jjabopaTopuu

HonyquI/Ie aMMMakKa, cepHoﬁ M a30THOM KHCJIOT B MMPOMBIINIJICHHOCTH. O6H_II/IC
CITOCOOBI MOJIYYCHHU MCTAJIJIOB

I'enetmueckas CBA3b MCXKY KilaCCaMU HECOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

5.1

XUMHUYECKUE PEAKIUU

KJ'IaCCI/I(I)I/IKaI_II/ISI XUMHUYCCKUX peaKHHfI 110 pa3JIMYHBIM IIPpU3HAKAM: T10 YUCITY U
COCTaBy Y4YACTBYIHOIIUX B PCAKIUMU BCIICCTB, 110 TCIIJIOBOMY B(I)(I)eKTy, 1o
W3MEHEHHIO CTEIICHEW OKHMCICHUS XUMUYECKHX 3JIEMEHTOB

5.2

TennoBoit 3¢ ¢deKkT XUMHUYECKON peakiuu, TEePMOXHUMHUYECKHE YypaBHEHUS.
DK30- ¥ SHJIOTEPMHUYECKUE PEAKINN. TEPMOXUMHUYECKHE YPaBHEHNUS

5.3

5.4

OKHCINTENTBHOBOCCTAHOBUTENBHBIE peakui. OKUCINUTENN U BOCCTAHOBUTEIH.
IIponieccbl  OKMCIIEHMST M BOCCTAHOBIEHMs.  OJIEKTPOHHBIM  OasaHC
OKHUCJIUTEIbHOBOCCTAHOBUTEIHHON PEAKIINH

TCOPI/IH 3HCKTpOHHTHqCCKOﬁ JUCCoranmu. KaTI/IOHBI, AHHUOHBEI. 3J’IeKTpOJ'II/ITBI
" HCOJICKTPOJIUTHI. CunbHBIC U c1a0ble SJICKTPOJIUTHI. Cremnenb JUCCOLMalln




5.5

Peakuuu nonHOro oOMeHa. YCIOBHsI MPOTEKAHUS PeakIMii HOHHOTO OOMEHa,
MOJIHBIE U COKpAIEHHBIC HOHHBIC YPABHEHUS PEaKIUi

6.1

XHUMHMS ¥ OKpYXKarolas cpeaa

BemectBa u Martepuansl B IIOBCEJHEBHOM JKM3HM YelOBeKa. besomacHoe
UCIOJIb30BAHNE BEUIECTB M XMMUYECKUX peaKUUid B jgabopaTopuu U OBITY.
IlepBas moMOIIB IPU XUMUYECKUX 0KOTaX U OTPABICHUAX

6.2

XUMHUYECKOE 3arpsA3HEHUE OKpYXKaWIIel cpeapl (KUCIOTHBIE —JOXKIH,
3arpsi3HEHUE TOYBBI, BO3JlyXa U BOJAOEMOB), CIIOCOOBI €ro MpeaoTBpalleHUs
[Ipenenpnas nmonmyctumasi koHreHTpamus BemectB (I1/IK). Pomp xumum B
pElIeHUH HKOJIOTMYECKUX MpobieM. YcuieHue mnapHUKoBoro sddexra,
paspyuieHre 030HOBOIO CJIOs

6.3

[Tpumenenue cepsl, a3ota, ¢pochopa, yriaepona, KpEMHHUS U UX COCTUHEHUN B
OBITY, MEIWIIMHE, MPOMBIIUICHHOCTH M CEIILCKOM Xo3siicTBe. [IpuMeHeHue
METaJJIOB U CIUIAaBOB (CTaslb, YYT'YH, IIOPATIOMHUHUH, OpoH3a) B OBITY U
MPOMBIIICHHOCTH MX coeuHeHni. [IoHATHE 0 KOPPO3UU METAIIIOB, OCHOBHBIE
CIOCOOBI 3alIUTHI UX OT KOPPO3HU

6.4

[IpupoaHbIe MCTOYHUKH YTICBOJOPOJNOB (Yroib, NMPUPOJHBIN ra3, HE(TH),
MIPOJYKTHI UX MepepaboTku (OEH3UH), UX POIb B OBITY U MPOMBILIUIEHHOCTH

6.5

[lepBoHaYa bHBIC MOHATHS 00 OPraHUYECKUX BEMICCTBAX KAaK O COCITUHCHUSIX
yriepoja (MeTaH, 3TaH, 3THIEH, alleTUIIEH, 3TaHOJI, ITIULEPUH, YKCYCHAsl KUCIIOTA).
[TonsiTne 0 OMOMOTMYECKH BaKHBIX BEIIECTBAX: JKUPAX, ONIKax, yriieBoIaX — U UX
POJIH B KU3HH YEJIOBEKA

7.1

Pacuérnr:

10 (1)OpMy.]'IaM XUMHYECKHX COCIUHEHUM

7.2
7.3

Macchl (MacCOBOM) JI0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

10 XUMHUYCCKUM YPABHCHUAM




YUYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOT'O ITPOLHECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

1. Xumus:8 knacc:6a30Bb1i ypoBeHb: yueOHUK/O.C.I"abpuensu, U.I.OctpoymoB,
C.A.CnaaxoB.-Mocksa:IIpocsenienue,2024.

2. Xumus:9 xiacc:6a30Bb1i ypoeHb: yueOHnk/O.C.I'abpuensa, U.I'.OcTtpoymos,
C.A.CnaaxoB.-Mocksa:IIpocsenienue,2024.

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

1. EropoB A.C. Bce BUIBI pacdeTHBIX 33/1a4 10 XUMHHM JUIs TOAroToBKU K EID. -
PocroB v/]1;: ®ennkc,2013.

2. T'opomanuesa 1.H. KorTtponbHbie 1 ipoBepouHbIe paboThl 1o xumuu. 8-11 kiacc.
M.: AkBapuym, 2014.

3. Hopommxckuii M.M. Turmbl XuMUYecKux 3a/1a4 ¥ CrocoObl X perieHus. 8-11 KiL.:
VY4eb. mocodue ayist obmeodpazosar. yupexnenuii / .M. Hosommnckuit., H.C.
Hopoumnckas. M: OOO «M3narensectBo OHukey: «M3parensctBo «Mup U
O6pazoBanuey, 2016.

4. Jluauu P.A. TecTbl o Xumuu Aj1s1 00y4eHUs U TEKYILIEr0 KOHTPOJIS 3HAHUH: 8-9 KIL.:
Ku. [{nsa yaurens / P.A. Jlugun, H.H. Tlotonoga; [lox pen. P.A. Jluguna. - M.6
[Ipocsemenue, 2005.

5. Kopomenko A.C, Kaeepuna A.A., UBanoBa P.I'. Xumus: 3amanusi ¢ BBIOOpOM
oteeta: 8-9 ki1 M.: I'ymanut. U3a. Lentp BJIAJIOC, 2013.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubnuoteka [{OK https://m.edsoo.ru/7f41837c

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