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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTaBICHHbIX
B ®I'OC OOO, a Takke Ha OCHOBE paboyell MporpaMMbl BOCIIUTAHUS U C YUETOM
KOHIICTIIIUYA TIPETIOfaBaHus y4eOHOro mpeaMmera «XuMus» B 00pa30oBaTEIbHBIX
oprannsanusax Poccniickon @enepanun.

[Iporpamma 1Mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
oOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIUMXCS CpPEICTBAaMU y4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTEIBHOE IIPEIMETHOE COJIepKaHue,
IpeayCMaTpUBaET pACIpEAeNIiCHHe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MpPOrpaMMbl IO XHWMHUH, OINpPEIETseT KOJUYECTBEHHBbIC U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHyEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YYETOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, OMNpEAesieT BO3MOXKHOCTH TMpeaMera s
peanuzaiuu TpeOOBaHMIM K pe3yJbTaTaM OCBOCHMS OCHOBHOWM 00pa3oBaTelbHOMN
porpaMMbl Ha YPOBHE OCHOBHOT'O OOIIero oOpa3oBaHMs, a Takxke TpeOOBaHUN K
pe3yibpTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1IeJIeH U3YUYEHUs MPEMEeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATENILHOM JEATEIbHOCTH OOYyYarolmerocs IO OCBOCHHIO
y4eOHOT0 co/IepKaHusl.

3HaHUWE XUMHUHM CIY>KUT OCHOBOU Il (DOPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpeACcTaBICHU O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrpatoT (QopMUpyeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUU U 00 HSBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHUSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
NUIIEBON U 3KOJOTHYECKON O€30MacHOCTH, TPOOIIEM 3IpaBOOXPaHEHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealm3allid  BO3MOXXHOCTEH  JUII  CaMOpPa3BUTUSA |
dbopMupOBaHUsI KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U (HYHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBIIIJICHUS W TBOPYECKUX CIOCOOHOCTEM
OOy4JaromMXcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOUW  JIESITENIbHOCTH,
OKCIIEPUMEHTATLHBIX M HCCICJOBATEIBCKUX YMEHUW, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITENLHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsIIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH E€CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3zoBaHHEe 00yUYarOITUXCSI.

JlanHple HampaBlieHUS B OOyYE€HUM XHMMHUU OOECHEUMBAIOTCS CIEUU(PUKON
colepKaHUsl ~ y4eOHOro  MpeAaMeTa, KOTOpbI  SBIAETCA  MEAArOrMYeCcKH
aJlanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKM XMMHUHU Ha ONpPE/IeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMHUCS CHUCTEMBI MEPBOHAYAIBHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPTraHUYECKOM XHUMHUU U HEKOTOPBIX OTJEIbHBIX 3HAUYMMBIX TMOHSITUH
OpraHUYECKON XUMUHU.

CtpykTypa cojiepkaHus MPOTpaMMbI IO XMMUU CPOPMHUpOBaHA HA OCHOBE
CUCTEMHOT0 Ioaxoja K €€ m3ydeHuro. ConepkaHue CKIAIbIBACTCS U3 CHUCTEMBI
MOHATUI O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUH O XUMHYECKOU
peakuuu. OO0e 3T CHUCTEMBl CTPYKTYPHO OPraHU30BaHbl [0 MPUHIUITY
MOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
pPa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHNS,

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

— YYEHUS O CTPOCHHH aTOMa U XUMUYECKOMN CBSI3H;

— TMpEeACTaBIEHUN 00 JJIEKTPOJIUTUYECKOW JAMCCOIMAllMM BEUIECTB B
pacTBopax.

TeopeTndueckne 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OSMIUPHUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENBHO OT OJHOTO
YPOBHSI K JIpyTrOMY, BBITIOJHSAS (PYHKITUU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOCHHS ¥ BO3MOKHOCTEN MPAKTUYECKOTO TPUMEHEHHUS U MTOTYUYEHHS U3Y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XMMUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTHKE
€€ CUCTEMHOU ITPUPObL, IEHHOCTHOI'O OTHOILLICHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUSI B Hayke. M3yueHWe XMMHUU MPOUCXOAUT C MPUBICUYEHUEM 3HAHUU U3
paHee M3YYEeHHBIX Y4YEOHBIX mpeameToB: «Okpyxaromuid mup», «buonorus. 57
KJIacCh» U «Pu3uka. 7 Kiaacey.

[lpn wu3yueHWH XUMHH TPOUCXOAUT (opMUpOBaHWE 3HAHUN OCHOB
XUMUYECKON HAYKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIIbHOCTH YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYPBI. 3a/1a4a
y4eOHOro IMpeaMeTa COCTOUT B (POPMHUPOBAHUN CUCTEMbI XUMUUYECKUX 3HAHUN —
BOKHEUIMX (PaKTOB, MOHSITUH, 3aKOHOB ¥ TEOPETUUECKUX TOJIOKEHUM, TOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, S3bIKa HAayKd, B MPHOOIICHHUU K



HAyYHbIM METOJaM MO3HAHUS MPU U3YYEHUH BEIIECTB M XMMHUYECKUX pPEaKIHil, B
GbopMHUpPOBAHUY U PA3BUTUU MMO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUHU B Y4EOHO-
MO3HABATENIbHON M y4eOHO-UCCIIEeI0BATENHCKON JIEATEIbHOCTH, OCBOCHUU TPABUII
0e30MmacHOro o0paIieHus ¢ BeeCTBAMH B TIOBCETHEBHOM KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HauYEHUE MPUOOPENH TaKHe 111, KaK:

— (opmupoBaHHEe HMHTEIUICKTYaJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIBHOMY MPHUHSITHIO PEIICHUH,
CHIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOyJaromuxcss K CaMOCTOSITEIbHOM ITO3HABATEIbHOM JESATEIIbHOCTH, HAay4YHbBIM
MeToJlaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredyeHue yCaoBUi, CITIOCOOCTBYIONIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmeNd (QPYHKIMOHAIBHOM H  €CTECTBEHHO-HAYYHOU
TPaMOTHOCTH, B TOM YHCJIE€ YMEHHHA OOBICHATH W OIEHUBATH SIBJICHUS
OKpY’KaIOIllero MHUpa, WCIOJb3Yysl 3HAHUS U OIBIT, MOJYYEHHbIE NPU H3y4YEHUU
XUMHH, TPUMEHATh UX IPU PELICHUH TPOOJIEM B IOBCETHEBHOM KU3HU U TPYJOBOM
JeSITEIbHOCTH;

— (QopmupoBaHue y O0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIICHUH,
MOHMMAaHUS [EHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH IKOJIOTUYECKU
1eJ1eco00pa3HOro MOBEAEHUS B OBITY M TPYAOBOM JEATENbHOCTH B ULENIX
COXPaHEHUs CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpebl;

— pa3BUTHE MOTHBALlMM K OOYYEHHIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO M
CAMOBOCITUTAHMIO Ha OCHOBE YCBOCHHs OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Hpo(uis U HaNpaBJIEHHOCTU JAajbHEHIIero
oOy4eHwUs.

Oo11ee YKciio 4acoB, OTBEAEHHBIX JIJIsl U3YUYE€HUS XUMUHU HAa YPOBHE OCHOBHOT'O
oOmero oOpa3oBanus, cocrasisier 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COJEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE IOHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJIOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DU3MYECKHUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeTOAaxX MO3HAHWS B XUMHH. UHMCTHIE BEIIECTBA U CMECH.
CriocoObI pa3AeieHust CMECEH.

ATOMBI W MOJICKYJIBI. XHUMHYECKHE »dJeMeHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas popmyra. BareHTHOCTh aTOMOB XUMHUYECKHX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BemecTB. OTHOCUTENbHAs aToMHasi Macca. OTHOCUTENbHAS
MOJIEKYJIsIpHast Macca. MaccoBasi 10JI1 XUMHUECKOTO AJIEMEHTA B COSAMHECHUU.

KonuuectBo BemectBa. Moabs. MosipHas Macca. B3auMocBsI3b KOJMYECTBA,
MacChl M 4YHCJAa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHEHUN.

du3nyecKkre U XUMUYECKUE SBIICHUS. XUMHUYECKasl peakius U e¢ MPU3HAKH.
3aK0H COXpaHEHHsS MacChl BEIIECTB. XUMHUYECKHe ypaBHeHUs. Kriaccudukarms
XUMHUYECKUX PeaKIil (COeqMHEHUS, pa3JIOKEHUS, 3aMEeIeHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH IOCY/IOH, TTpaBuiIaMu pabOThl B JTAOOPATOPUU |
npuémMamu oOpalleHus: ¢ J1abopaToOpHbBIM 00OPYAOBAHUEM, U3YUEHHE U OMUCAHUE
buznyecKkux CBOMCTB OO0pa3lOB HEOPraHWYECKHX BEIIECTB, HAOIIOICHUE
busnueckux (MIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (TOPEHHE CBEUHU, MPOKATHBAHUE
MEIHON MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) SIBICHHUH, HAaOII0eHIE U
ONHMCAaHWE TPU3HAKOB IMPOTCKAHWS XWMHUYECKHX peakinuid (pasjoKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THUIAPOKCHUIA
menu (I1) mpu HarpeBaHum, B3auMOJISHCTBHUE Kele3a ¢ pacTBopoM conu mean (1),
U3Y4YeHHUE CIOCOOOB Pa3JCJICHHUs] CMECEH: C MOMOIIbI0 MarHuTa, (PuIbTpoBaHUE,
BBITIApUBaHUE, AUCTHLIAIMSA, XpoMaTorpadus, MPOBEACHNUE OUYNCTKH TOBAPESHHOMN
CONMM, HAONIOJCHWE W  OMHCAaHWE  PEe3yJbTaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWS MAaCChl, CO3JaHHE MOJIEIeH MOJIEKYJI
(IIapoCTEepPKHEBBIX ).

BaskHelinmue npeacTaBUTE M HEOPraHNYECKHUX BellleCTB

Bozmyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — smeMeHT U mpocToe
BemecTBo. HaxokmeHuwe Kuciopoja B TpUPOAE, (U3WYECKHEe W XUMHUYCCKUC
cBoiictBa (peakuuu TopeHus). Oxcunbl. [lpumenenue xkucnopoma. CrocoOsl
MOJIYYCHHUST KHUCIopoAa B JabopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
KHciopoaa B mpupoze. O30H — auioTporHas MoAupUKaIsa KUCIopoaa.



TennoBoit 3h(dEKT XMMHUYECKOW peaklud, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakiuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO0 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — anemenT u npoctoe BemectBo. Haxoxaenre Bojopoaa B Ipupoe,
bu3NYecKue 1 XUMUYECKHUE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI MoydeHus. KuciaoTe
U COJIH.

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

dusnueckne CBOMCTBA BOAbl. Boma kak pactBoputenb. PacTtBOpHI.
HacplllieHHbIE M HEHACBIIIEHHbIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Ji BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpOB B IpUPOJZIE U B KU3HU 4YeloBeKa. KpyroBopoT Bojbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcuapl. Knaccuduxamms
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Duszndeckue U XUMHYECKUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcunoBanus. Krmaccudukanuss ocCHOBaHMM: WIENOYM W HEPACTBOPHUMbIC
ocHOoBaHusA. HomeHkiarypa ocHoBaHuil. DU3NYECKHME W XMMHUYECKUE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus xkucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm mertamnoB H. H. bekerosa.
[lony4yeHne KHUCIIOT.

Commu. Homenknatypa coseil. @U3NYECKUEe U XMMHUYECKUE CBOMCTBA COJICH.
[lonyueHune cosen.

['eHeTnueckas CBSI3b MEXKIY KJIacCaMU HEOPTAHUYECKUX COECAUHEHHU.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OTPEICIICHUE COJepKaHusl KUCIOpOoJa B BO3yXe, MOTyUEHHUE,
coOupaHue, pacro3HABaHWE M HU3YyUYCHHE CBOWMCTB KHUCIOpOJa, HaOJIoAcHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBUS BO3HHUKHOBEHUS U
MpeKpanieHus TopeHus (1moskapa), 03HaKOMJICHUE ¢ 00pa3IiaMu OKCHUIOB U OTTUCAHUE
WX CBOWCTB, TMOJy4YeHUE, COOMpAHHWE, pPACMO3HABAHUEC W M3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3auMo/iericTue Bojopoaa ¢ okcuaoM meau (1) (BozmoxxHO
WCIIOJIb30BaHNE BUJICOMATEPUAIIOB), HAOIIOJIEHUE 00Pa31I0B BEIIECTB KOJIUYECTBOM
1 Momb, ucciemoBaHHE OCOOEHHOCTEH pPAcCTBOPEHHs BEIIECTB C Pa3TMYHON
PacTBOPUMOCTBIO, TPUTOTOBIICHHE PACTBOPOB C OMNPEICIEHHON MACCOBOM A0Jel
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJEHCTBUE BOJBI C MeETaUIaMu (HATpUEM H
KaJbllueM) (BO3MOXKHO HCIIOJIb30BaHUE BHUJEOMATEpPUANIOB), HCCIEIOBAHUE
00pa3IioB HEOPTaHUUECKUX BEIIECTB PA3JIMUHbBIX KJIACCOB, HAOIIOIEHUE N3MEHECHUS
OKpacCKH UHJIMKATOPOB B PACTBOPAX KUCIOT U HIEI0UYEH, U3yUEeHUE B3aUMOJEHCTBUS



okcuzna meau (II) ¢ pacTBOpoM cepHOW KHCIIOTBI, KUCIOT C METaJUlaMHU, peaKUuil
HEUTpaJIN3alUy, IOJYyYEHUE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHME OIHOTO
MeTajula IpyruM U3 PacTBOPA COJIM, PEIICHNE dKCIIEPUMEHTAIBHBIX 337a4 10 TEME
«BakHelmme KIacchl HEOPTraHUYECKUX COETUHEHUID.

Hepuoanuyecknn 3akoH u Ilepuoamuyeckast cucreMa XHUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX 3jeMeHTOB. IloHsTHE O
IPYIIAax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE W IIEJIOYHO3EMENIbHBIE METAJLIbI,
TaJIOT€Hbl, THEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3yloT aMPOTEepHBIE OKCHIBI
U TUAPOKCHUIBL.

Ileprognyeckuii 3akoH. Ilepuoanueckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
N. Menneneera. KopoTkonepuoanas u JiauHHonepuoaHas popmsl [lepuognyeckoi
cucteMbl xumudeckux snemeHToB Jl. M. MengeneeBa. llepuonsl u rpyImisl.
PuU3NYECKUN CMBICII ITOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOA U TPYIIIIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M30oTonsl. DiekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI0YEK aTroMOB MepBbIX 20 XMMHMUYECKHUX 3JIEMEHTOB
[lepnogmueckon cucremsl [[. 1. MenaeneeBa. XapakKTEpUCTHKA XUMHYECKOTO
AJIEMEHTA TI0 ero noyoxeHuto B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX JJIEMEHTOB,
METAJINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IIEPUOIAM.

3nauenue [leprnonnueckoro 3akona u [leproanyeckoi CUCTEMbI XUMHYECKUX
DJIEMEHTOB Ui pa3BUTUA Hayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
IPpaKIaHUH.

Xumuueckass cBs3b. KoBalleHTHas (moJisipHass M HENOJSpHAas) CBSI3b.
DNEKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. VIOHHAs CBSI3b.

Crenenp  okuciieHus.  OKHCIMTENIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Iponiecchbl OKMCIIEHNs U BOCCTaHOBJIEHNsI. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKcnepumenm:

u3ydyeHrue oOpa3loB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJCWUCTBUE
IMAPOKCUIA LIMHKA C PACTBOPAMHM KHUCJIOT M IIEJIOYEH, NPOBEICHUE OIBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKUIUU
(ropenue, peakiy pas3ioKeHUsl, COSTUHEHU).

Mesicnpeomemmuoie ceéazu

Peanuzanuss MeXIpeAMETHBIX CBSI3€M NMPU HM3yYEHWH XMMHM B 8§ Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJb30BAaHME KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHU, SIBISIOIINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IIPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: Hay4yHbIN (DakT, runoresa, Teopus,
3aKOH, aHallu3, CHHTE3, Kiaccudukanus, MEepUOJUYHOCTh, HaOIIOICHUE,
DKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@du3nka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIBI,
PaZMOaKTUBHOCTb, MOJIEKYJA, AJIEKTPUYECKUH 3apsil, BEIIECTBO, TEIO, OOBEM,
arperaTHO€ COCTOSIHME BeIleCTBa, Ta3, (PU3UYECKUE BEIMYUHBI, €IUHUILIBI
MU3MEPEHUS, KOCMOC, ITAaHETHI, 3BE311bI, CONHIIE.

buonorus: porocunTes, npixanue, buocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPObI, TOJIE3HBIC
MCKONAEMBIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XUMHYECKasi peaKIHs

[lepnognueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUM CBOMCTB
XUMHUYECKUX 3JIEMEHTOB IIEPBBIX TPEX NEPHUOOB, KAJINS, KaJbLU U UX COCAUHEHUN
B COOTBETCTBUM C IIOJIOKCHUEM DJJeMEHTOB B llepuonnueckon cucreme u
CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHIBI XUMHUYECKOW CBSI3H. THIBI KPUCTAIIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAcCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanysa XuMuYecKuX peakiuuid Mo pa3audyHbIM MpU3HAKaM (110 YHUCITy
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHHUIO CTETEHEN OKMCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U SHIAOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
ypaBHEHHUSI.

[Tonsitue 0 ckopocTH XuUMU4eckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPAaTUMBIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOreHHBIX M TeTepOTEeHHBIX
peakuusx. [lonsarne o karamuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMHUYECKOTO

paBHOBECHS.
OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCJIUTEIBbHO-BOCCTAHOBUTEIBHOU peaKunu. CocraBiieHue YpaBHEHUU

OKHCJTUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEaKIMid C  HWCIIOJIB30BAaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.



Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXxaHW3M [HMCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XuMHU4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakruun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
NOJIHBIE M COKpalIEHHbIE HOHHBIE ypaBHeHUs peakuuid. CBolcTBa KHUCIOT,
OCHOBAHMM U COJIeH B CBETE MPE/ICTABICHU 00 IIEKTPOIUTUUECKOMN TUCCOIUAIUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIH3E CONEil.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJCISIMM KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB U HEMETauioB (rpaduTa U anmasza), CIOKHBIX BEIECTB
(XJopuaa HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIUU OT
BO3JCHCTBUS  pa3iMyHBIX  (PAKTOPOB, HCCIEAOBAHUE  BJIEKTPOIPOBOIHOCTH
pPacTBOPOB BEUIECTB, MTpoLiecca AUCCOLMALIMH KHCIIOT, IIEJI0UEH U coel (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO0 MATEPHANIOB), NPOBEICHHUE OIBITOB, HILTIOCTPUPYIOIIHUX
OpU3HAKUW TPOTEKAaHUS peakuuid HOHHOro oOMeHa (oOpa3oBaHUE OCajKa,
BbIJIEJICHUE Ta3a, OoOpa3oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKkUUid (TrOpeHue, peakluu pasioKeHus,
COCJIMHEHHUS), pACIIO3HABAHUE  HEOPTraHWYECKHX  BEIIECTB C  I[OMOIIbIO
KAUYECTBEHHBIX PEAKLIUM HA HOHBI, PEIICHUE DKCIIEPUMEHTAIBHBIX 3a1a4.

Hemerayuibl 1 MX COeIMHEHHU S

OOmast xapakrepucTuka ramoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3MUEeCKHe CBOMCTBA MPOCTHIX
BEILECTB — rAJION€HOB. XMMHUYECKHE CBOMCTBA Ha MpUMeEpE XJopa (B3auMOEHCTBIE
C MeTajulaMH, HeMeTaJllaMu, uienoyamu). XsopoBojaopod. ConsiHas KHUCIOTa,
XUMHYECKUE CBOMCTBA, IIOJy4YE€HUE, IMpuUMEHeHue. [lelicTBue Xxiopa H
XJIOPOBOAOPOZA HA OPTaHU3M YesloBeKa. Baxxnenmme XJ1opuasl 1 UX HaX0XKAECHUE B
IIPUPOJIE.

OO6mas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PU3NYecKue CBOMCTBA
MPOCTBIX BELIECTB — KHCIOPOAa U CEpbl. AJIIOTPONHBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XUMHUYecKue cBoiicTBa cepbl. CepoBOaOpO, CTpOeHHUE, (U3NUECKUe U
XUMHUYECKUEe cBOMCTBA. OKCUABI CEpbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHas kucnoTa, pu3nuecKkue 1 XUMUYEeCKUe CBOMCTBA (00IHe KaK MpeICTaBUTENs
KJlacca KHUCIOT M crneruduueckue). XUMUYECKUE pPEaklru, JeKAalue B OCHOBE
MIPOMBIIIUICHHOTO CIHoco0a TMOIy4YeHUsT CepHON KucCioThl. [IpumeneHue cepHoOi
KUCIOThl. CONM CEepHOM KHUCIOTHI, KayeCTBEHHAs peaklus Ha Cylab(}aT-HOH.
Haxoxnenue cepsl M €€ COCOUHEHUN B IPUPOJE. XHUMHUYECKOE 3arpsi3HEHUE
OKpYXalolel Cpelbl COCOUHEHUSIMU Cepbl (KUCIOTHBIE JOXKAM, 3arps3HEHHe
BO3/lyXa M BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHS.



OO6mast xapakrepuctuka 37JeMeHTOB VA-rpymnmnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIECHHS. A30T, pacHpOCTPAHEHHE B MPHUPO/IE,
dbusnueckue U xumMuueckue cBoiictsa. KpyroBopor azora B npupojie. AMMHUAK, €T
dusznyecKkue u XMMHUECKUE CBOMCTBA, MoMy4yeHHe U mpuMeHnenue. Conu aMMOHMUS,
uX (pU3NYEeCKUe U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHCJIOTa, €€ MoJiydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOlicTBa (0OIME Kak TMpEeJCTaBUTENS KJlacca KUCIOT M CHEIU(pUYECKUE).
Hcrnonb30BaHuE HUTPATOB U COJIE AMMOHHSI B KAYECTBE MUHEPATIbHBIX YIOOPEHU.
XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelibl COETMHEHUSIMU a30Ta (KHCIOTHBIE
JOKIM, 3arps3HEHHE BO3ayXa, MOUBbl U BoAoéMOB). docdop, amioTpomHbe
moaudukanuu docdopa, uznueckre U xumudeckue cpoiictBa. Okeun gocdopa
(V) u dochopHas KucioTa, PUNYECKUE U XUMHUYECKHE CBOICTBA, MOJydYEHUE.
Hcnonb3oBanue (ochaTtoB B KaueCTBE MUHEPATIBHBIX YI00PEHHIA.

Oo6mas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENICHU OKUCIIEHUS. Y TIIEpO/], AJFIOTPOIIHbIE MOIU(PUKALINY,
pacnpocTpaHeHUe B NMpUpoAe, (pusnueckue 1 XUMUUYECKHUE CBOMCTBA. AncopOuus.
Kpyrosopor yraepoma B mnpupoge. Okcuubl yriepoja, HUX (U3HYECKUE U
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, [OJYyYEHUE U
IpUMEHEHUE. DKOJIOTMYECKUE MPOOJIeMbl, CBSI3aHHbIE ¢ OKcUIoM yriepona (IV),
TUIoTe3a TI00ATBHOTO TMOTEIUICHHUS KIMMaTra, MapHUKOBBIN 3¢ dekT. YronbHas
KUCTIOTa U €€ CcoJd, UX (PU3MUEecKHe U XUMHUYECKHE CBOMCTBA, MOJIy4YEHHE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-vOHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIILJIEHHOCTH U CEIbCKOM XO0351CTBE.

[lepBoHavasIbHbBIE TOHATUSL 00 OPraHUYECKUX BEIIECTBAX KaK O COSIUHEHUSX
yriaepojaa (MeTaH, 3TaH, 3TUJICH, alleTUIICH, 3TAHOJ, TJIMLEPHH, YKCYCHAsl KUCIIOTA).
[TpuposHblE HCTOYHUKHU YTIEBOAOPOAOB (yrojib, MNPUPOIHBIMN Tra3, HEPTb),
NPOAYKThl UX TmepepaloTku (OEH3MH), UX pPOJb B OBITY U HPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BAKHBIX BELIECTBAX: KMUpax, OeNKax, yrieBojgax — U ux
poJiM B JKH3HM UEJIOBEKa. MarepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTaHWYECKUX COCIMHCHUN.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJYYCHHE W
npumeHenue. CoeMHeHHs! KpeMHHUs B pupojie. O01re npencraBieHus 00 OKCue
kpemHus (IV) u kpemHueBoi kucinote. CHIMKAThHI, UX HCIOJIb30BaHUE B OBITY, B
IPOMBIIUIEHHOCTH. BaxkHelne CTpOMTENbHbIE MaTepHAIbl: KEpaMHUKa, CTEKJIO,
IIEMEeHT, OcToH, kene300eToH. IIpobOiiembr 06€30macHOrO  MCIOIL30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B MOBCETHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

M3y4eHHe 00pa3ll0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSTHON KHCIIOTHI,
NPOBEJCHIE KaueCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB



UX TPOTEKAHMsI, OMBIThI, OTpa)Kalwllue (QU3NYECKHe W XHMMHUYECKHE CBOMCTBa
raJIOTEHOB M WX COEIUWHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHHUE ¢ 00pa3aMu XJIOpUI0B (TAIOT€HHIOB), 03HAKOMIIEHHE C 00pa3iiamMu
ceppl M €€ COEQUHEHUSMHU (BO3MOXXHO MCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOII0/IeHNE Tpoliecca OOYTIIMBAHUS caxapa Mo IeUCTBUEM KOHIEHTPUPOBAHHOMN
CEpHOM KHUCIIOThI, U3YYEeHUE XUMUUECKIX CBOMCTB pa30aBIEHHON CEpHOM KUCIIOTHI,
MPOBE/ICHNE KAaYeCTBEHHON peaKIMU Ha CyJIb(aT-uoH U HAOIIOACHUE MPU3HAKa €€
IpOTEKaHus, O3HAKOMIIEHHWE ¢ (U3UYECKUMHU CBOMCTBamMH a3ota, ¢ocdopa U HX
COEJIMHEHUN (BO3MOXKHO MCITOJIb30BAaHUE BUIAEOMATEPUAIIOB), 00pa3liaMH a30THBIX
u GochopHBIX yaoOpeHui, molydeHne, coOMpaHnue, pacro3HaBaHUE W W3YUCHUE
CBOMCTB aMMHaKa, MPOBEIACHUWE KAaYECTBEHHBIX pEaKlMil Ha HOH aMMOHHS U
docdar-uoH W U3yuyEeHHUE MPU3HAKOB HUX MPOTEKaHUs, B3aUMOJCICTBHE
KOHLIEHTPUPOBAHHONW a30THOW KHUCJIOTBI C MEIbI0 (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), HM3YYEHHE MOJENeH KpPUCTAUIMYECKUX pElETOK anmasa,
rpadura, QymiepeHa, 03HAKOMIIEHHE C MPOLECCOM aAcOpOLUU pacTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM HPOTHUBOras3a, IOJIyYEHUE,
cobupaHue, paclio3HaBaHUE U M3yYEHUE CBOICTB YIJIEKHCIIOIO ra3a, poBeJICHHUE
KAUECTBEHHbBIX PEAKIM HAa KapOOHAT M CUJIMKAT-UOHBI U U3YYEHHUE MPU3HAKOB MX
POTEKaHUsl, O3HAKOMJIEHME C MPOAYKIMEH CHIMKATHOM MPOMBIIUIEHHOCTH,
pelIeHre SKCIEPUMEHTANBHBIX 3aJa4 Mo Teme «BakHeilne HeMeTauibl U HX
COEJIMHEHHUSD.

MeTtasiibl U MX COeUHEHUS

OO01ast XxapakTepUCTUKAa XMMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux TnonoxkeHus B llepmommueckor cucremMe xumudeckux daeMmeHTtoB . W.
MenpeneeBa u ctpoeHus atoMoB. CTpoeHHEe MeTauioB. Merauindeckas CBsi3b U
METAJJIMYECKass ~ KpPUCTA/UIMUECKass  pelI€TKa.  DJIEKTPOXUMUYECKUH  pAll
HaMnpspKeHU MetaiioB. u3nueckue U XMMUUYECKHE CBOMCTBA MeTayioB. O0mue
CHocOoObl TMONy4eHUs MeTaiioB. IloHATHE O KOpPPO3UM METAIJIOB, OCHOBHBIE
CIIOCOOBI 3aTUTHI UX OT KOppo3uu. CriiaBsl (CTallb, YyTYH, JIOPATIOMUAHUMA, OPOH3a)
U UX PUMEHEHUE B OBITY U TIPOMBITINICHHOCTH.

[Ilenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUUYECKHUX
anemenToB /. 1. MenneneeBa, cTpoeHHME UX aTOMOB, HAaXOXJIEHUE B IPUPOJE.
duznyeckre U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUAPOKCUABI HaTpusi M Kainusd. I[IprMeHeHHe IIEeOYHBIX METAIOB U HUX
COCIMHEHU.

[IlenoyHO3EeMENBHBIE METAUIBI MAarHud W KaJIbLIMK: TIOJIOKEHUE B
[Tepuoanueckon cucreMe xumuueckux 3siemeHToB 1. 1. Menaeneesa, CTpoeHue ux
aTOMOB, HaXOXAeHHe B pupoje. Puznueckre 1 XUMHUUYECKHE CBOMCTBA MarHusi U



KaJibITusl. BaxkHeiime coeuHeHusl KanbIus (OKCHI, TUIPOKCU/I, coJn). JKECTKOCTH
BOJIbI M CIIOCOOBI €€ yCTpaHEeHUS.

AJtoMUHUN: TTo10keHre B [leproindyeckoil CucTeMe XUMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHHne aTtoma, HaxOKJIE€HHME B npupone. Pusnueckue u
XUMUYECKHAE CBOMCTBA aTtOMUHMSI. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCHIA
AJTIOMUHUS.

Kenezo: nonoxenue B [lepuoanueckoi cucteMe XMuMHUYECKUX 3JIEMEHTOB /l.
N. MeHnneneeBa, CTpOE€HHE aroMa, HaxOXAeHue B npupoae. Dusznueckue u
XUMHUUYECKUE CBOMCTBA xkene3a. OKCUbI, TuIpoKcuibl U conu xenesa (II) u sxenesza
(IIT), ux cocras, CBOMCTBA U MOJTYyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (PU3HYECKUMH
CBOMCTBaMH, M3Y4Y€HHUE  PE3YJIbTATOB KOPPO3UU  METAUIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUIECOMATEPUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA
KIBbIIUS W HATpUs C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
MCCIIEIOBAHUE CBOWMCTB KECTKOW BOJIBI, MPOLIECCAa TOPEHUS JKEe3a B KUCIOPOJIE
(BO3BMOXKHO  HCITOJIb30BAaHWE  BHJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
Ka4ueCTBEHHBIX PEaKIMii Ha UOHBI: MarHus, KaJablUs, aTIOMUHUS, [TUHKA, xkemne3a (1I)
u xenesa (II), menu (II), HaOmiomeHUe M omMCaHUE MPOIECCOB OKpaIllMBaHUs
MJJAMEHW MOHAMM HATpWs, Kajlusd W Kalblus (BO3MOXKHO HCIOJIb30BAaHUE
BHJICOMATEPHAIIOB), CCIIeT0BaHNE aM(OTEPHBIX CBOMCTB I'MAPOKCHUIA ATFOMUHUS 1
TUAPOKCHUIA 1IMHKA, PEIICHUE SKCIEPUMEHTANIbHBIX 3a7a4 Mo Teme «BaxHelume
METAJIJTbI U KX COSTUHCHHUS.

XHUMUS M OKpPY:KaoUias cpeaa

BemectBa m Marepuanbl B ITOBCEIHEBHOM XHU3HM YeEJIOBEKa. be3omacHoe
WCIIOJIb30BaHME BEIIECTB M XMMHYCCKUX peakiuii B ObITy. IlepBas momoinp npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarolleh cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus Bemects, nainee — [1/IK). Ponb xuMun B pelieHnH 3K0JIOTHYECKUX
po0Iem.

Xumuyeckuii IKCnepumenm:

H3yueHHe oOpaslloB MaTepuUasioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHabl).

Mesricnpeomemmnuwle céasu

Peanuzanust MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUH XUMHUHM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJIb30BaHUE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W TOHATHUM, SIBJISIOIIUXCS CUCTEMHBIMH JJISI OTJCIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.



OOuIre ecTeCTBEHHO-HAyYHbIC MOHTHSA: HAyYHBIH (PAaKT, TMIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, Kilaccuukauus, TMEepPUOAUYHOCTh, HaOII0/NeHNUE,
OKCIEPUMEHT, MOJECIUPOBAHUE, H3MEpPEHUE, MOJEIb, SIBJICHUE, MapPHUKOBBIN
3¢ deKT, TEXHOIOTHS, MAaTEPUATIBL.

dusuka: maTepusi, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH]I, U30TOIIHI,
PannoOaKTUBHOCTbD, MOJIEKyJIa, DIIEKTPUUYECKUI  3apsiz, POBOTHUKH,
HOJYIIPOBOIHUKHU, JIUAIIEKTPUKH, (OTORIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSIHUE BEILlECTBa, a3, pacTBOP, paCTBOPUMOCTb, KpUCTANINYECKast
pemérka, CruiaBbl, (U3MUECKUE BEIMYUHBI, CIUHUIBI U3MEPEHHS, KOCMUYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE311bl, CoHIIE.

buonorust: ¢otocunTes, npixaHue, Ouocdepa, dKOCUCTEMA, MUHEPAIBHBIE
y0OpeHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHBIE BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TOPO/IbI, TOJIE3HbIE
UCKOTIaeMbl€, TOIUIMBO, BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0pa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATEILHOUN JIEATEIbBHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMH B
oOIIecTBe MpaBUJaMH W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpoOIleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINK 00yUYaIOIIUXCS.

JIM4HOCTHBIE = pe3yJIbTaThl  OTPAXKAlOT  TOTOBHOCTh  OOYYalOIIUXCS
PYKOBOJICTBOBAThCS CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAlMA U
pacIIMpPEHUE OIbITA IEITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTPUOTHYECKOT0 BOCTIMTAHUSL:

LEHHOCTHOTO OTHOUIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAyYHOMY HACJEIUI0, TMOHUMAHUS 3HAUYEHUS XUMHYECKOM HAayKH B JKU3HU
COBPEMEHHOr0 OOILECTBA, CIIOCOOHOCTU BIAJETh JOCTOBEPHOW MH(pOpMaIHMeil o
MEPEIOBbIX JOCTUXKEHUSX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 0OIIECTBA;

2) rpaaaHCKOr0 BOCIIMTAHUSA:

MPEACTABICHUS] O COLMAIbHBIX HOpPMax U MpaBUaX MEXKIUYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTHUBE, KOMMYHUKATUBHOW KOMIETEHTHOCTU B OOILECTBEHHO
M0JIE3HOM, Y4eOHOUCCIEA0BATENIbCKOM, TBOPYECKOM U IPYTUX BUJAX ACSTEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHON JEATEIbHOCTH TPH BBITOJIHEHUU
y4eOHBIX, TMO3HABATEIIbHBIX 33714, BBITOJHECHHH XWMUYECKHX HKCIIEPUMEHTOB,
CO3/IJaHUU YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO ¥ B3aUMOITOMOIIT!
B MPOILIECCE ATON yUeOHOM JesATebHOCTU, TOTOBHOCTU OIICHUBATH CBOE MOBEJCHUE
U TOCTYIIKM CBOMX TOBApHIIEHl ¢ MO3UIMKA HPABCTBEHHBIX M MPABOBBIX HOPM C
YYETOM OCO3HAHMUS MTOCIEACTBUN IIOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MUPOBO33PEHYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHYECKOW pPEaKIIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTaBIISIOIIUE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpPA, MPEACTABICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKa C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HaBaTEbHBIE MOTHBBI, HAlPABJIICHHBIC HA TOJIyYeHHUE HOBBIX 3HAHUH 110
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYpPhI, B TOM YHCIIE
HAaBBIKOB CaMOCTOSITEIbHONW pa0OThl C YYEOHBIMH TEKCTaMH, CIPAaBOYHON



JUTEPATYPOM, JIOCTYNMHBIMU TEXHUYECKHUMH CpEACTBAMU HUH(POPMALIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI0O0O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  caMO0Opa30BaHUIO, TMPOEKTHOW U  HMCCIEIOBATEIbCKOM
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTU W YPOBHS OOyUEHHS B
JaJIbHEHIIIEM;

4) popMmupoBaHusi KyJbTYPbI 310POBbSI:

OCO3HAHHUE IICHHOCTH KHW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3IOpPOBBIO, YCTAaHOBKM Ha 3J0POBBIN 00pa3 >KM3HMU, OCO3HAHUE TMOCIEACTBUUA U
HETMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJs, HAPKOTUKOB, KypEHUs),
HEOOXOJAMMOCTU COOJIOJIEHUs TpaBuUi OE€30MacHOCTH TMpU  OOpalieHuu ¢
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

S) TpyA10BOr0 BOCIIUTAHUS:

MHTEPEC K MPAKTUYECKOMY U3YUYCHUIO Tpodeccril U Tpyia pa3IudHOro poja,
YBa)KECHHE K TPYAY U pe3ysbTaTaM TPYJI0BOMU AEATEIbHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUsT  NPEIMETHBIX 3HaHUM MO  XUMHH, OCO3HAaHHBIM  BBIOOP
WHUBUyaIbHON TPAEKTOPUU MPOJAOHKEHHUS 00pa30oBaHus C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenHon npodeccuoHaaIbHON IeITENHbHOCTH U Pa3BUTHSI HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCS B MPOGEeCCUOHATBHON CPEJIE;

6) PK0JIOrHYecKOro BOCIIMTAHUS

HKOJIOTUYECKH 11€71€CO00Pa3HOE OTHOIICHHUE K MPUPOE KaK UCTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyIEeCTBOBaHMUS, MOHMMAaHWE IIEHHOCTH 3I0pOBOT0 U
O0e3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3MYEeCKOMY M TICHXHMYECKOMY 37I0pPOBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
mpaBuiI 0€30MaCHOTO MOBEEHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSX,
YTPOXKAIOIIUX 370POBbIO U KU3HU JIFOJEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELIEeHUs 3a/1a4, CBS3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPEAOH, I MOBBILICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYphl, OCO3HaHHUS TJ00albHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEeM M TMyTeH WX peIIeHUs MOCPEACTBOM METOJOB XUMUH,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATDHI

B coctaBe MeTanpeAMETHBIX peE3yJbTaTOB BBIACISAIOT 3HAUYMMBIC I
dhopMUpOBaHUSI MUPOBO33PEHHUSI OOIIICHAYYHBIC MOHATHS (3aKOH, TEOPU S, PUHIIHII,
rurnore3a, QakT, CHUCTEMa, MPOLECC, HSKCIEPUMEHT U JIpyroe.), KOTOpbIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MpEeAMETaX W MO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IICIIOCTHOM



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IeUCTBUS (IT03HABATENIbHbIE,
KOMMYHUKATHBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHUIO M OCYILECTBICHUIO Y4EOHOU
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe J1eiicCTBUS

Ba3oBble JJoruueckue JelicTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWM: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATh WX XapaKTePHBIE
MIPU3HAKHN, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTUMU TIOHSTHIMH), UCIIOJIB30BAThH
TIOHATHS JIJIs1 OOBSICHEHUS OTJEIBHBIX ()aKTOB M SBJICHHM, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB M XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUYUHHO-CIICJCTBEHHBIE CBS3U MEXKIY OOBEKTaMH H3YyYCHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHAYKTUBHBIC, NCTYKTUBHBIC, 110 aHAJIOTHN),
JieaTh BBIBOJIBI M 3aKITFOUCHHS,

yMEHUE TMPUMEHSTh B TIPOlLlECCe TO3HAHUA TOHATHS (MPEAMETHBIE U
MeTarpeIMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbI€ B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICJIbHBIC TTPEICTABICHUS —
XUMHUYECKUN 3HAK (CHMMBOJ DJIEMEHTa), XUMHuYeckas (opmylia W YypaBHEHUE
XUMUYECKON PEAKIIUU — MPH PEIICHUN YIeOHO-TTO3HABATEIBHBIX 3a7a4, ¢ YIETOM
ATUX MOJICTBHBIX MPECTABICHUN BBISBISITH U XapaKTEPU30BATh CYIIECTBEHHbBIC
MPU3HAKH U3YYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISIBIIATH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHBIC CBS3U U
MPOTUBOPEYHS B M3YIACMBIX TIPOIIECCAX U SIBJICHUSX.

ba3oBble uccienoBaTelbcKme 1eiiCTBUSL:

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIPOCH B KAaue€CTBE WHCTPYMEHTA
MO3HAHHUS, & TAKXKE B Ka4€CTBE OCHOBBI 11l POPMUPOBAHUS TUIIOTE3HI TIO TPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHHUIA

MPUOOPETEHUE ONbITa IO TUIAHUPOBAHWIO, OPTaHU3ANMH W TIPOBEICHUIO
YUYCHMUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOIomaTh 3a XOJOM IpoIllecca,
CaMOCTOATEIFHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OTbBITA, HCCIICIOBAHUS, COCTABISATH OTUET
O MpoJIeNITaHHOM padoTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATHP W WHTEPIPETUPOBATH HHGPOPMAIUIO
pPa3TUYHBIX BUIOB U (OPM MPEJCTABICHUS, TOTydaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(HaygHO-TIOMyJIApHAs ~JMTEpaTypa XUMHUYECKOTO COJEpXKaHUS, CIPAaBOYHBIC
nocobus, pecypcsl MHTepHETa), KPUTUYECKH OIICHUBATH IPOTHUBOPCUYHMBYIO M
HEJIOCTOBEPHYIO MH(POPMAITHUIO;



YMEHHE MPUMEHATh PA3IUYHbIE METOJbl M 3allpoChl MPU IOUCKE U OTOOpE
UHPOpMAllMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBIITOJHEHUS
y4€OHBIX U MO3HABATEJBHBIX 33/1a4 ONPEJEIEHHOTO TUIIA, TPUOOPETEHNE OIBITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBIIQJICHUE KYJIbTYPOU aKTUBHOTO MCIOJIb30BAHHUS PA3IMUHBIX TOUCKOBBIX CHUCTEM,
CaMOCTOSITENILHO BbIOMpaTh ONTUMAJIbHYIO (POpMY MpEACTaBICHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh pEIIaeMble 3alayd HECIOXHBIMU CXEMaMH, JuarpaMMaMi,
npyrumu popmamu rpauKu U UX KOMOWHAIUSIMU;

YMEHHE WCIIOJIb30BaTh U AaHAJIM3MPOBaTh B Ipolecce Y4eOHOH W
UCCIIEIOBATENLCKON NIeATEIbHOCTH HMH(POPMAIMIO O BIUSHUHU MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO3MCTBA M TPAHCHOPTa Ha COCTOSIHME OKpYXKarolled HpHUpPOIHOM
Cpelbl.

KoMMyHHKAaTHBHBIE YHHBePcaIbHbIe YueOHbIe JeliCTBHUS:

YMEHUS 33]1aBaTh BOIPOCHI (B X0OJI€ IUAJIOTA U (UJIM) TUCKYCCUHU) MO CYILECTBY
oOcykgaeMol Tembl, (OPMYIHPOBATH CBOM MPEIVIOKEHUS OTHOCUTENIBHO
BBITIOJIHEHMS MIPEIIOKEHHON 3a/1a4H;

YMEHMSI ~ IPEIACTaBIATh  IMOJYYEHHBIE  pe3yJbTaThl  [103HABATEIbHOU
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JeNaTh IMPE3CHTALHUIO
pPE3yNbTATOB BBIMOJHEHUS XMUMHYECKOTO IKCIIEPUMEHTa (J1a00paTOPHOrO OMBITA,
1abopaTopHOI pabOTHI IO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

YMEHHSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEJIbHOM W MCCIENOBAaTEIbCKOM  JAESATENBHOCTH  MNpPU  pELIEHUU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COIJIaCOBAHUS
no3uIuil (00CyXIeHuss, OOMEH MHEHHMSIMH, «MO3TOBBIC HITYPMBI», KOOPIWHAIUS
COBMECTHBIX JIEWCTBUH, OIpelIeJeHHe KpPUTEpUEeB IO OLIEHKE KauyecTBa
BBITNIOJIHEHHOM paboThl U JpyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

YMEHUE CaMOCTOSTENIbHO ONPENEsITh UENH JEATebHOCTH, MIaHUPOBATh,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTD, BBIOUpaTh Harbosee 3pheKTuBHBIC CITOCOOBI penieHusT y4eOHbIX U
MO3HABATEJbHBIX 33Ja4, CaMOCTOSITEJIbHO COCTaBISATh MM KOPPEKTUPOBATH
IIPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA [PU  BBINIOJHEHUM 33aJaHUM C Y4YETOM
MOJTyYeHHUs] HOBBIX 3HAHWU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKITUSX,
OLICHWBAaTh COOTBETCTBUE IMOJIyUEHHOTO pe3yjbTaTa 3asBJICHHOW LEIH, YMEHHE
UCIOJIb30BaTh M AaHAJTM3UPOBATh KOHTEKCTHI, IIPe/IjlaraéMble B YCIIOBUU 3aJaHUH.

MNPEJIMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pPE3yNbTATOB IO OCBOCHHUIO 00s3aTEIBHOrO
CoJlep KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIICTISIIOT: OCBOEHHBIE OOYYAlOIIMMKCS HAay4HbIE 3HAHUS, YMEHHUS U CIIOCOOBI



JNeucTBul, crnenuduueckue I TpeAMETHONM o0nactu  «XUMHS», BB
JNEATEIBHOCTH MO  MOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIpETalUH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX CUTYyAIlUsIX.

K xoHiy 00yuenus B 8 kij1acce npeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUWA: aTOM, MOJIEKYJa,
XUMUYECKUH 3JIEMEHT, MPOCTOE BELIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(oHOpOIHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIpHAss Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas JIOJIsI XUMUYIECKOTO 3JIEMEHTa B COCTUHEHUHN, MOJISIPHBINA 00BEM,
OKCHJl, KHCIJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEILHOCTh, CTEIEHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKAIUs pPEaKIui: peakiuu
COCMHEHUSA, PEAKIHMH PA3JIOKECHUS, PEaKUUU 3aMEUICHUS, PEaKUUU
0oOM€Ha, 3K30- U SHJOTEPMHUYECKHE PEAKIIMH, TEII0OBOU 3P (EKT peakium,
AJIpO aToMa, SJICKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTalIb, paauyc aToma,
XUMUYECKasl CBS3b, NMOJISIPHAS W HEMOJIAPHAsl KOBAJICHTHAs! CBSI3b, HOHHAs
CBSI3b, WOH, KAaTHOH, AaHWOH, pacTBOp, MaccoBas JOJs BEIIEeCTBa
(mpolLieHTHAs! KOHIICHTPAIlUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH W
MPUMEHSTh 3TU NOHATHUA MPU ONMKUCAHUY BEIIECTB U UX MPEBPALLICHUI;

e HCIOJb30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBJICHHUS (HOpMys
BEIIECTB M YPABHEHUN XUMUYECKUX PEAKIUN;

e OIpENENSATh BAJIGHTHOCTh ATOMOB DJIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENCHb  OKWUCJICHHS  JJIEMEHTOB B  OMHApPHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACcCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIEHTHAas W HMOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMbici [lepuoanueckoro 3akona JI. WM. Mennaeneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoanueckoil cucreme,
3aKOHOB COXPAHEHHUS MacChl BELIECTB, IMOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTajipo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuoauueckoit
CUCTEMbl XHUMHMYECKHUX OJJIEMEHTOB: pa3iaudaTh IMOHATHUS «TJaBHAs
noarpymnmna (A-rpymnma)» u «mobounas noarpynmna (b-rpymnma)y, manbie u
OOJIbILINE TIEPHOJIbI, COOTHOCUTh OO0O3HAYCHMS, KOTOpPhIE HUMEIOTCA B
tabnune «llepuoanueckass cucteMa Xumudeckux osyemeHToB [[. U.
MenpeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3aps]l siApa, OOIIEe YUCIO JIEKTPOHOB U
pacrpeiesieHUe UX MO AJIEKTPOHHBIM CIOSM);

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlECTBa,
XUMHUYECKHE PEaKIUH (M0 YUCIYy M COCTaBy YYacCTBYIOIIMX B pPEaKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHUYECKHME CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMMCAHNE MPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

IIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAUYE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAaHUS XHUMHUECKUX TPEBpAIlCHUNd B
Pa3INYHBIX YCIOBUSX;

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

IPUMEHSATHh OCHOBHBIE ONIEPALIMU MBICIUTEIbHON ACSITENLHOCTH — aHAJIU3 U
CHUHTE3, CpaBHEHHE, OOO0OIICHHEe, CHCTeMaTH3aIluio, Kilaccu(uKaimio,
BBISIBJICHUE TMPUYMHHO-CIIEACTBEHHBIX CBS3€H — JUIS M3Y4YEHHs] CBOWCTB
BEIIECTB M XWMHUYECKHUX pEaKlud, eCTECTBEHHO-HAYYHBIE METOIBI
NO3HaHUs — HaAOIIOJEHUE, H3MEpPEHHEe, MOJAEIUPOBAHUE, HKCIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

CJIeI0OBATh NMPaBUJIaM MOJIb30BaHUS XUMHUECKOU MOCYA0U U JIa0OPaTOPHBIM
o0opyZoBaHMEM, a TakKXe NpaBuwiaM oOOpalleHHs C BElleCTBaMU B
COOTBETCTBHUM C HWHCTPYKUMSMU TIO BBIMIOJHEHUIO J1a00OpATOPHBIX
XUMHUYECKHX OMBITOB IO MOJYYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BELIECTB
(Bogoposa M KHUCIOpOJa), IPUTOTOBICHUIO PACTBOPOB C OIpeneIEHHON
MacCOBOM JOJIEM PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M IPOBOJUTH
XUMHUYECKUE SKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB ILEIOYEH U
KHUCIIOT C TIOMOIIbIO UHJIUKATOPOB (JTaKMycC, (peHOoI(PTaIenH, METUIOPAHK

U Jpyrue).

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

pacKpbIBaTh CMBICI OCHOBHBIX XUMMYECKUX MOHATHUM: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, HMOH, KaTUOH, aHHUOH, IIPOCTOE BEIIECTBO,
CJI0KHOE BEIIECTBO, BAJCEHTHOCTb, DJIEKTPOOTPULIATEILHOCTD, CTEIEHb
OKHUCJICHUS, XUMUYECKasl peaKi[usi, XUMUYecKas CBs3b, TEIUIOBOU >PdeKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJIMTUYECKAsT IUCCOLMALMS, PEaKLUU HOHHOIO
oOMeHa, KaTanu3aTtop, XHMHUYECKOE€ paBHOBecHE, OOpaTuMble U



HEOOpaTUMBbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKHUCIIUTEIb, BOCCTAHOBHUTEINb, OKUCIIEHUE U BOCCTAHOBIICHHE, aJUIOTPOIU,
aM(pOTEpPHOCTb, XUMHYECKast CBSI3b (KoBayeHTHas, MOHHAs,
MeTauInYecKasi ), KpUCTaIInYecKas pemeéTka, Koppo3usl METaIOB, CILIABHI,
CKOPOCTh XMMHUYECKOW peakIuu, MPEeAebHO IOMYyCTUMAas KOHIIEHTPALIMS
ITJIK BemiecTBa;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONb30BaTh XHUMHMUYECKYI0 CHUMBOJHKY [UIsl COCTaBlieHUS (opMyIl
BEIIECTB U YPABHECHUN XUMHUYECKUX PEAKIUN;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX pA3IUYHOTO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
ONpeAenEHHOMY KJIAcCy COEIMHEHUW 1o (opmyiaM, BHA XHUMHUYECKON
CBSI3U (KOBaJICHTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKUX
COCIIMHEHUSX, 3apsiji MOHA M0 XUMHUYECKON (QopMylie, XapaKkTep cpelbl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cmbich Ilepumoamueckoro 3akona J[. WM. MeHneneeBa u
JIEMOHCTPUPOBATh €ro IOHHWMAaHHWE: OIKCHIBATh W XapaKTepu30BaTh
tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
paznuyaTh TOHATUSA «rJaBHas noxarpymnmna (A-rpynma)y U «mobodHas
noarpynna (b-rpynmna)», manbsie u OOJbIIME MEPUOIBI, COOTHOCUTH
0003HauY€eHUs1, KOTOPbIE UMEIOTCS B IEPUOINYECKON TaOIULE, C YNCTOBBIMU
XapaKTepUCTUKAMH CTPOCHUS aTOMOB XUMHYECKHUX DJIEMEHTOB (COCTaB U
3apsa  sAApa, ofllee YuCiIo BJIEKTPOHOB U paclpeleleHue HX 10
AJIEKTPOHHBIM CJI0SIM), OOBSCHATH OOIIUE 3aKOHOMEPHOCTH B M3MEHECHHUH
CBOMCTB 3JIEMEHTOB M HMX COEAMHEHUHN B Mpelenax MajblX NEPUOJI0B U
TJIaBHBIX MOJATPYMH C Y4ETOM CTPOCHUS UX aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBa,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B pEaKIUU
BEIIECTB, MO TEIUIOBOMY 3(P(eKTy, M0 M3MEHEHUIO CTENeHEW OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIUDUUECKHE XUMHUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPKIAs OMNHUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKLINI;

COCTABJISITh  YPaBHEHUS AJEKTPOJUTUYECKON JHUCCOLMALMM  KHUCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMeHa, YypaBHEHHS pEaKIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TCHETUYCCKON CBSI3U MEXK/y BEIECTBAMH Pa3IMIHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTENIBHBIX  PEAKITHA
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OajaHca ITUX PEeaKIIHii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX IMPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChI BEITIECTB,
MacCOBYIO JIOJII0 XHMHYECKOTO 3JeMEeHTa Mo (opMyse COeAMHEHUS,
MacCOBYIO JIOJTIO BEIIIECTBA B pACTBOPE, TPOBOAUTH PACUYETHI 110 YPABHEHUIO
XUMHUYECKOMN peaKIny;

COOJTI0/IaTh TIPaBuUJIa MOJIH30BAHUS XUMUYECKOHN MOCYA0M 1 1a00paTOpHBIM
o0opy/oBaHMEM, a TakKe TMpaBuia oOOpallleHus C BelleCTBaMH B
COOTBETCTBHHM C HMHCTPYKIHMSIMH TIO BBIIOJTHCHHUIO J1abOpaTOPHBIX
XUMHUYECKUX OTBITOB 110 MOJYYEHHUIO U COOMPAHUIO ra3000pa3HbBIX BEIIECTB
(aMMmaka u yrieKucioro rasa);

MIPOBOJIUTH PEAKIUH, TOATBEPKIAIOIINE KAUeCTBEHHBIN COCTAB Pa3TUYHBIX
BCIIIECTB: PACMO3HABATh OMBITHBIM IyTEM XJIOPHUI-, OpOMUI-, HOAW]I-,
KapOoHart-, (ocdar-, cunmkar-, cyiabdar-, TUAPOKCHUII-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYEHHBIX METAJUIOB, MPHUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTraHUYECKUX BEIICCTB;

MIPUMEHSATH OCHOBHBIE OTIEPAIlN MBICIIUTECILHOMN ICSITEIIBHOCTH — aHATIU3 U
CUHTE3, CpaBHEHHUE, 0000IIEHUE, CUCTEMATU3AIINIO, BBISIBIICHUE IPUYUHHO-
CJICICTBCHHBIX CBSI3€H — JIJIT M3YyYCHHs] CBOMCTB BEIIECTB M XMMHYECCKUX
peakiuii, €CTEeCTBEHHO-HAYYHbIE METO/bl TIO3HaHUS — HaOI0IeHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, DKCIIEPUMEHT (PEabHbIN 1 MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuyecTBO YacoB
Ne HanmenoBanmue pa3jiesioB u JuekTpoHHbIE (HUGPOBDbIE)
KonTposabHubie IpakTuyeckue
n/n TeM MPOrpaMMBbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3znea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHUSA
XuMust — BakHas 00J1acThb

11 €CTEeCTBO3HAHUS U 5 ) bubnuorexa [{OK

' MPAaKTUYECKOU NEeATEILHOCTH https://m.edsoo.ru/7f41837¢c

yeJoBeKa

12 BemecTBa 1 xuMuueckue 15 | bu6nmnorexa LIOK

' peakunu https://m.edsoo.ru/7f41837¢

Hroro no paszneny 20

Pasjen 2. BaxkHeiime npeacTaBuTe/ i HEOPraHMYECKUX BellleCTB
)1 Boznyx. Kucnopon. ITonstue 6 bubmuoreka [IOK

' 00 okcugax https://m.edsoo.ru/7f41837¢c
5 Bogopoa. Ilonsitue o 2 | bubmmnoreka HOK

' KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 06 5 1 I bubnunorexa LIOK

' OCHOBaHMSAX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIE KJIACChI 1 | 1 bubmuoreka [IOK

' HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 30

Paspnea 3. llepunoanueckuii 3axkoH u llepuoguyeckas cucrema xumuiyeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
Xumunueckas cBsizb. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIHU




3.1

3.2

[Tepuonuueckuii 3aKOH U
IIepnonnueckas cucrema
XUMHUYECKUX dieMeHToR /1. M.
MenneneeBa. CTpoeHue aroma
XUMHYECKas CBA3b.
OKucauTenbHO-
BOCCTAHOBUTEIBHBIE PEAKIIUU

Hroro no pasneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

15

68

bu6numoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nmorexa [IOK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c




9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uu(ppoBbIe
Ne i/m P Konrpoabnsie IIpakruyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nea 1. BemecTBo U XuMH4yeckue peakiun
11 [ToBTOpeHwue U yriayoieHne 3HaHu| 5 | bubnuoreka [IOK
' OCHOBHBIX pa3/JeoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
' peaxiuii https://m.edsoo.ru/7t41a636
13 DIIEKTPOTUTHIECKAS JUCCOLHAITHSI. g | | bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpaAxX https://m.edsoo.ru/7f41a636
Hroro o pazneny 17
Pa3nes 2. HemeTa/ibl M X coeIMHEHUS
)1 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 | bubmuoteka [IOK
' anemeHToB VIIA-rpynmsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCcTUKa XUMHYECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 brbmmorexa [JOK
' PYHHEL TP https://m_edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 Bubmmorexa [IOK
' PyIHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
24 aneMeHToB [VA-rpynmsl. Yraepoa u 8 1 2 bubmmorexa [IOK
' o PYIHEL POx https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEANHEHHUS
Hroro no paszneny 25




Paznen 3. MeTaJJIbI M UX COeAUHEHUS

. bubnuorexa [JOK
3.1 Obmpae cBOHCTBA METANIOR 4 https://m.edsoo.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxxueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Paznen 4. Xumus u okpyxamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmmorexa LOK
' m P https://m.edsoo.ru/7f41a636
Wroro no pazaeny 3
PesepBHOE BpeMms 3 bubmorexa HOK
P p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka KonrTpoabubie IIpakTnueckue
n/n Bcero u3yueHusi oOpa3zoBaTejbHbIE
padoThI padoThI
pecypchl
| [Ipeamer xumun. Pons xumuu B 1 bubnunoreka LIOK
’KU3HU YesloBeKa. Teila U BelecTBa https://m.edsoo.ru/ff0d210c
’ ITonsiTe 0 MeTO1aX MO3HAHUS B | bubnuoreka [{OK
XUMHHU https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padora Ne 1 «IIpasuia
3 paboTHl B 1a00paTOPUU U IPUEMBI | bubnnorexa [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 YucTtele BemecTBa 1 cMecH. CriocoObl 1 bubmmoteka [IOK
paszeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 1 bubmmorera [OK
A | {1 TIpHMEp https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHOW COJIN)»
but6mmoreka [IOK
6 ATOMBI ¥ MOJICKYJTBI 1
Y https://m.edsoo.ru/ff0d2a6c
7 XHUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bubmuoreka [IOK
(CUMBOJIBI) XUMHYECKHUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u cnoxHBIE BENIECTBA 1 bubmmorexa [IOK
p B https://m.edsoo.ru/ff0d2a6¢
b K
9 ATOMHO-MOJIEKYJIIPHOE YUEHHE 1 nommorexa O

https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSIHCTBA COCTaBa BCIIICCTB.

bu6nmmoreka [IOK

10 X eckas (o a. BasienTHOC
M A bopmyn HTHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XMUMHUYECKHUX 3JIEMEHTOB
1 OtHocuTeNbHAs aTOMHAs Macca. bubnuorexa [JOK
OtHocuTeNbHAs MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323¢c
2 MaccoBast 10711 XHMAYECKOr0 bubnunorexa LIOK
3JIEMEHTA B COCIUHECHUU https://m.edsoo.ru/ff0d350c
13 KomnuuectBo BemiectBa. MoJib. bubnuoreka [IOK
MousipHas macca https://m.edsoo.ru/ff0d5230
14 dusnyeckrue 1 XUMHYCCKHUE SIBJICHUS. bubmmoreka [JOK
XuMHYECKask peaKius https://m.edsoo.ru/ff0d37fa
s [Ipu3Haky U ycinoBUs MPOTEKAHUS Bbu6mmotreka [JOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BEUIECTB. bubnmnorexa [JOK
XHWMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust konuuecTBa, MacChl
17 BEIIIECTBA [0 YPaBHEHUSIM bubmorexa HHOK
yp . https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKIU
Knaccudukanms xumuuecknx
18 €aKIHi (COeTMHEHUS, PA3IOKEHUS bubmmorexa OK
P P : https://m.edsoo.ru/ff0d3f34
3aMEIICHHS, OOMEHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
bubnunorexa LIOK
19 sHukIoneauct. O0o0mEeHne 1
. https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonrtponsHas padora Nel mo reme bubmuorexa [IOK

«BCIIIeCTBa U XUMHUYCCKUC PCAKITU

https://m.edsoo.ru/ff0d4290




Bo3nyx — cMech razos. Coctan

bu6nmmoreka [IOK

21 .K —
BOSAYXa, BHCITOPOI — SJICMEHT 1 https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
du3nYeCcKre U XMMUYECKUE CBOMCTBA
22 KHCJIOpoJia (peaKIuy OKUCICHUS bubamorexa LOK
POAG Ipeait ’ https://m.edsoo.ru/ff0d4614
ropenue). [TonsTue 06 okcumgax
CriocoOsI MoTydeHUsT KHCIIOpOoia B
23 nabopaTopuu ﬁqn OMBII_HJ'IerHOCTI/I bubmorexa LIOK
patop p ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TemnoBoit 3¢ ekt xumMuaeckoit
24 peaKkIuu, MOHATHE O bubnunoreka LIOK
TEPMOXUMHUYECKOM YPABHEHUH, DK30- https://m.edsoo.ru/ff0d4790
1 SHJOTEPMUYECKHUX PEAKIIHIX
TomnuBo (HedTh, yroib U METaH).
25 3ar HSHGI—EHeql:OS . a, CIIOCOOBI Zro bubmmorexa LIOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIECHUS
ITpakTruyeckas pabora Ne 3 o Teme
26 «ITonyuenue u cobupanue bubmmorexa LIOK
ya p . https://m.edsoo.ru/ff0d4aec?2
KHCJIOPOJIa, U3YYCHHE €T0 CBOMCTBY»
7 Bonopox — anemeHT u npocroe bubnuoreka [IOK
BelecTBo. Haxoxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
)3 dOusndecKknue U XUMHUYECKHE CBOMCTBA but6mmorekxa [IOK
Bojopoaa. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4dd0
but6mmorekxa [IOK
29 IlonsiTHE O KMUCIOTAX U COJIAX
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnmoreka [JOK

naboparopuu

https://m.edsoo.ru/ff0d4dd0




[IpakTrueckas padota Ne 4 o Teme

bu6nmmoreka [IOK

31 «lonyuenne n cobuparne so10pona, https://m.edsoo.ru/ff0d442
W3YYCHHE €r0 CBOMCTBY

0 Mounsipabiii 00BEM ra3oB. 3aKOH bubmmoreka [JOK
ABorazapo https://m.edsoo.ru/ff0d542e
Brruucienunsa o0béMa, KOJIMYECTBA

33 BEILIECTBA ra3a M0 €ro U3BECTHOM bubmmorexa [IOK

o M https://m.edsoo.ru/ff0d55a0

KOJIMYECTBY BEIIECTBA WU 00BEMY
Beruncnenus 006EMOB ra3oB 10

34 ABHEHHIO PEaKIUd Ha OCHOBE bubmmorexa [TOK

BH

P peaid ° https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIICHUH Ta30B

35 dOu3nvecKrue 1 XUMUYECKHE CBOMCTBA bubnuoreka [{OK
BOJIbI https://m.edsoo.ru/ff0d587a

36 CoctaB ocHoBanwuii. [Tonstae 06 bubmmoreka [JOK
WHIAKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopuTens.

37 HacsImieHHble ¥ HEHACHIIIICHHBIE bu6mmoteka IIOK
pactBOpbl. MaccoBas 10Jis BEHeCTBa https://m.edsoo.ru/ff0d5b40
B pacTBope
[IpakTuueckas padbora Ne 5 o Teme
«IIpurotoBiieHre pacTBOPOB C bubnnorexa [JOK

38 . . .
OIpeAEIEHHON MacCOBOM J10JIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»

39 KonTponbhas padora Ne2 o teme bubmuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342

40 Oxcunsl: cocTaB, KacCupUKaIs, bubnuotexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e




[TonydyeHue 1 XuMHYECKHUE CBOICTBA

41 KHCJIOTHBIX, OCHOBHBIX U bubmmorexa OK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB
4 OcHoBaHuUs: cOCTaB, KJIacCH(pUKAIIHS, bubnunorexa LIOK
HOMEHKIATypa https://m.edsoo.ru/ff0d67ca
43 [TosnydyeHne u XUMHUYECKUE CBOWCTBA Bu6muoteka [JOK
OCHOBaHMUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6nmorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [losyyeHne u XUMHUYECKUE CBOWCTBA Bbu6mmotreka [JOK
KHUCJIOT https://m.edsoo.ru/ffO0dfee2
Conu (cpegHue): HOMEHKIATypa,
46 CHOCO((SBI;) 101 )eHI/ISI nganIc)KI/Ie bubmorexa [IOK
. yi ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTnueckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME bubnnorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCJTUHEHMIN»
I'enetnyeckas CBS3b MEKIY
48 KJIacCaMH HEOpPTraHWYeCKUX bubmmorexa [IOK
. P https://m.edsoo.ru/00ad9a50
COCTMHEHMI
49 O06001IeHre U CUCTEMAaTU3 A bubmuoreka [IOK
3HaHUH https://m.edsoo.ru/00ad9cb2
KonTponbhas padorta Ne3 mo teme
" but6mmoreka [IOK
50 OCHOBHBIE KJ1acChl HEOPTaHUYECKUX

coequHeHun"

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




[lepBbie NOMBITKY KJIaCCUPUKAITUU

51 XUMHUYECKHNX 3JIeMEeHTOB. IloHsaTHe o bubmorexa HOK
’ https://m.edsoo.ru/00ad9ffa
IPYIIax CXOJHBIX HJIEMEHTOB
[Tepuonuueckuii 3aKOH U
57 [Tepuonuueckas cucrema bubnmnoreka HOK
XHUMHYECKUX dj1eMeHToB /I, U. https://m.edsoo.ru/00ada52c
Menneneena
53 Ilepuonasl, TPyYIIIBL, TOATPYIIIEL bubmmorexa [TOK
PUOJLBL, TPYIIBL, HOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubmmoreka [JOK
siaep. M3oTonbl https://m.edsoo.ru/00ada342
CrtpoeHue 3J1eKTPOHHBIX 000JI04EK
55 aToMOB 3J1eMeHTOB llepuoanueckon bubmorexa HOK
proa https://m.edsoo.ru/00adabbc
cuctemsl [. 1. MenaeneeBa
XapakTepucTuKa XUMHUECKOTO
56 3JIEMEHTA MO €r0 MOJIOKEHUIO B bubnuoreka [IOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menaeneena
3nauenue [lepuoauyeckoro 3akoHa
57 JUIS pa3BUTUS HAYKU U MPaKTUKU. []. bubmuoreka [IOK
N. MenaeneeB — y4€Hblid, e1aror 1 https://m.edsoo.ru/00ada96e
TpaKIaHUH
PesepBHrlil ypok. O000IIIEHHE U
58 CI/ICTEM&TI/ISZP WS 3HAHUH / bubmorexa HOK
. 1 https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas pabota
KonTponbHas pabota Ne4 mo Teme
59 «CtpoeHue aroma. XuMudeckas bubmuoteka [IOK

cBs13b» / Beepocceuiickas
nmpoBepoyHas pabora

https://m.edsoo.ru/00adb486




60 DJIEKTPOOTPULIATETLHOCTh aTOMOB 1 bubnmnoreka HOK
XUMUYECKUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnmorexa [IOK
61 VoHHas XHMHHeCKast Cos3b ! https://m.edsoc%.lru/OOadac34
2 KoBasieHTHas nonsipHast XuMU4ecKas | bubmmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanientnas nenomnsipuas 1 bubmmoreka [JOK
XUMHUYECKAsA CBSI3b https://m.edsoo.ru/00adaab8
bubnuorexa [JOK
o4 Crenens okHcieHus ! https://m.edsofru/OOadae28
65 OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC 1 bubmuoreka [IOK
peakunu https://m.edsoo.ru/00adb076
bubmuoreka [IOK
66 OKuCIUTENN U BOCCTAHOBUTEIIH 1 hitps-//m.c dso:fru/OOa 4b076
PesepBHelit ypok. O60011IeHNE 1
67 CHUCTeMaTH3aIvs 3HaHUH 110 TeMe | bubnuoreka [{OK
«CTtpoeHne aroMa. XuMHU4IecKast https://m.edsoo.ru/00ad9cb2
CBSI3bY
68 PezepBHblit ypok. O00011eHNE U 1 bubmuoreka [IOK
cucTeMaTHu3alusl 3HaHuH https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I1O 68
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9 KUIIACC

KoaudecTBO 9acoB

DJIeKTpPOHHbIe U (pPOBbIE

Ne Hara
Tema ypoka Kontpoasnubie IIpakTnyeckue o0pa3oBaTe/bHbIE
n/n Bceero U3YYeHUS
padoThI padoThI pecypcbl

[Tepuonuueckuii 3aKoH.

| [Tepunoanueckas cucrema 1 bubnunoreka LIOK
XUMHYECKHUX 31eMeHTOB /JI. . https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XMMHYECKHUX 3JICMEHTOB 1 bubmorexa HOK

. https://m.edsoo.ru/00adb6b6

MEPBBIX TPEX NEPUOTOB

3 Buapl XuMu4deckoi CBS3U U THITBI 1 bubnuorexa [IOK
KPUCTAUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6

4 Knaccudukanus u HoMeHKIaTypa 1 bu6nunorexa LIOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
KontponsHas padora Nel no reme

5 «IToBTOpEHUE U yriydneHue 1 | bubmuoteka [IOK
3HAaHUU OCHOBHBIX Pa3/eiioB Kypca https//m.edsoo.ru/00adb7e2
8 kmacca»
Knaccudukamnmss xumMuaecknx

6 €aKIMi 110 pa3InYHBIM 1 bubmorexa HOK
p p https://m.edsoo.ru/00adbcb0
MpU3HAKaM
[ToHsATHE O CKOPOCTH XMMHYECKOU

7 eaknyu. IToHSITHE O TOMOT€HHBIX 1 bubmmorexa TOK
P ' https://m.edsoo.ru/00adbe9a
Y TETEPOTCHHBIX PEAKIIUIX

g IlonsaTne 0 XUMHUYECKOM 1 bubnunorexa LIOK

paBHOBecuH. DaKkTOpHI,

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




BIIMSIIOIIKME HA CKOPOCTh
XMMHYECKON peaKiuu 1
MOJIOKEHNE XUMHUYIECKOTI'O

<<3J'ICKTpOJ'II/ITI/I‘-ICCKaSI

paBHOBECHs
OKHCIUTETBHO- bubnuorexa [JOK
9
BOCCTAaHOBUTEJbHBIE PEAKLIUU https://m.edsoo.ru/00adcade
Teopus 2IEKTPOIIUTUUECKON
10 nccorranuu. CHIbHBIE U cl1a0ble buGnuorexa [IOK
o HHATHIH. https://m.edsoo.ru/00adcd68
AJICKTPOJIUTHI
11 Hounrle ypaBHEHUS peaKIINI buGnuorexa [IOK
yp peart https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCIOT U
2 OCHOBAHHI B CBETE bubnunoreka LIOK
npeACTaBICHUH 00 https://m.edsoo.ru/00add5d8
ANEKTPOIUTUIECKON TUCCOLIUAIIUU
XUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IPEACTABIECHUI 00 bubmorexa HOK
best 5 hitps://m.eds00.ru/00add8b2
ANEKTPOIUTUYECKON TUCCOLIUAIIUU
14 IlonsTue o ruapoanse cojel bubmorexa HOK
P hitps://m.eds00.ru/00add9d4
s O06o001eHre U CHCTEMAaTH3aIIHs bubnuoreka [{OK
3HAHUH https://m.edsoo.ru/00addd12
ITpakTuyeckast padora Ne 1.
16 «Pemienne 3xcnepuMeHTAILHBIX Bubmrorexa OK
P https://m.edsoo.ru/00addbfa
3amauy
7 KonrtponsHas pabota Ne2 o teme bu6muoreka [JOK

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




nuccoruanusi. XUMHYECKHE
peaKkIu B paCTBOpPax»

OO61mas xapakTepucTHKa

18 rajJloreHoB. XMMHYCSCKHE CBOMCTBA bubmorexa [IOK
) https://m.edsoo.ru/00addfe2
Ha MpUMepe XJjiopa
Xnoposogopoa. CojissHas KHCIIOTA,
19 XI/IMII;‘-IGCKI/I: CBOMCTBA bubmorexa [IOK
’ https://m.edsoo.ru/00ade104
MOJIy4YeHUE, IPUMEHEHUE
[IpaxTuueckas padora Ne 2 o
20 TeMe «llomyaenne costHoOM bubmmorexa [OK
¥ . . https://m.edsoo.ru/00ade348
KHUCJIOTBI, U3y4yeHUe €€ CBONCTBY
Boluucnenus no ypaBHeHUSIM
21 XUMHYCCKHUX PCaKIMi, €CIIH OJINH bubmmorexa [TOK
PeaKiui, A https://m.edsoo.ru/00ade488
W3 peareHTOB JaH B U30bITKE
2 OO01mas xapakTepucTHKa bubmuoreka [IOK
25eMeHTOB VIA-rpymnmsl https://m.edsoo.ru/00ade64a
AnnoTtponHsle MOIU(pUKALIUN
23 cepol. HaxoxieHue cepsl U €€ bubmuoreka [IOK
COCIMHEHUH B IIPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOKUCTBA CEPBI
CepoBo0pO, CTPOEHHE,
POBOAIOPOZ, CTP BuGmotexa 1JOK
24 ¢bu3znyeckrue 1 XuMHUYEeCKHe
. https://m.edsoo.ru/00ade802
CBOMCTBa
Oxkcunel cepbl. CepHas KUCIIOTAa,
25 ¢bu3nyeckrue 1 XuMHUYeCKHe bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOMCTBa, MPUMEHEHNE
26 XUMHUYECKUE PeaKLUu, JeKAIINE B bubnmnorexa [JOK

OCHOBC ITPOMBIIIIJICHHOT' O crocoba

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




MOJIyYEHUSI CEPHOU KUCIIOTHI.
XUMHUYECKOE 3arpsAI3HEHUE
OKpY>Karollen cpeibl
COCJIMHEHUSIMU CEPBI

Brruncienue MmaccoBoy 10U

bu6numoreka [IOK

27
BBIXO0J1a IPOAYKTa pEAKLIUU https://m.edsoo.ru/00adec8a
OOmiast xapaKTepUCTHKA
snemMeHToB VA-rpynnsl. A30T,

28 acIpOCTpaHEHUE B IPUPOJIC buomorexa LIOK
paciipoctp pHp ’ https://m.edsoo.ru/00adeeab
busznuecKrue 1 XUMUYEeCKHe
CBOICTBA
AmMMHaK, ero Gu3nvecKue u

29 XMMHUYECKHUE CBOMCTBA, MOJyYCHUE bubmorexa LIOK

> HOAYH https://m.edsoo.ru/00adf004
Y IPUMEHEHUe
[IpakTnueckas padora Ne 3 o
30 teme «Ilonmyyenune ammuaka bubamorexa LOK
yHeHne : https://m.eds00.ru/00adf180
W3y4YEHUE €ro CBOMCTBY

31 A3oTHas KucioTa, e€ Gu3ndecKkue bu6nunorexa LIOK
Y XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aMMOHHS B KauecTBe

1 MUHEPAIbHBIX YA0OpEHHH. bubmuorexa [IOK
XHWMHYECKOE 3arpsi3sHEHUE https://m.edsoo.ru/00adf518
OKpY>KaloIleu cpeibl
COCIMHEHHSIMU a30Ta
docdhop. Oxcun dhocdopa (V) u

1 docdopHas kucnora, pusndeckue bubnmnorexa [JOK

1 XUMHYECKHEe CBOMCTBA,
MOJTydCHUE

https://m.edsoo.ru/00adf68a




34

35

36

37

38

39

40

41

Hcnons3oBanue pocdaros B
KaueCTBE MUHEPATHHBIX
ynoOpeHuid. 3arps3HeHUe
PUPOJHOH cpenbl hocdaramu
Yrnepon, pacnpocTpaHeHue B
npupoae, hpuznyeckue u
XMMHYECKHUE CBOMCTBA
Oxcunsl yriaepona, ux
(busznuecKkrue 1 XuMHUYeCKHe
CBOMCTBA. DKOJIOTHYECKHUE
MPOOJIeMBbI, CBSI3aHHBIE C OKCHJIOM
yriepoaa (IV)

YroapHas KACIIOTa U €€ COJIU

ITpakTuyeckas padora Ne 4 o
teMe "[lonydyenue yriaekuciaoro
ra3a. KauecTBeHHas peakius Ha
KkapOoHaT-uoH"

HepBOHa‘laﬂbHHe MIOHATHS 00
OpraHNYCCKUX BCIIECCTBAX KaK O
COCAUHCHUAX YIiIepoJa

KpCMHI/Iﬁ " €ro COCAUHCHU A

[TpakTuyeckas pabora Ne 5.
Pemrenue skcnepuMeHTaIbHBIX
3ajJa4 no teMe «BakHeuIme
HEMETAILIBIL U MX COCAUHCHUS

bu6numoreka [IOK
https://m.edsoo.ru/00adfc20

bu6nmorexa [IOK
https://m.edsoo.ru/00adfd9c

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

bubnuoreka [IOK
https://m.edsoo.ru/00ac006¢

bu6nunorexa LIOK
https://m.edsoo.ru/00ae027¢e

bu6mmoteka IIOK
https://m.edsoo.ru/00ac054¢

but6mmorekxa [IOK
https://m.edsoo.ru/00aec080a

but6mmorekxa [IOK
https://m.edsoo.ru/00aec0bf2




KontponbHas padota Ne3 no teme

bu6nmmoreka [IOK

42 «Baxuelnme HeMeTaJUIbI U UX
https://m.edsoo.ru/00ae0e18
COEINHEHUS
OO6m1as XxapakTeprucTruKa
XUMHYECKHUX DIIEMEHTOB —
43 MeTajI0B. MeTajruecKkas CBsI3b bubmuorexa [IOK
M MeTaJIn4eCcKas https://m.edsoo.ru/00ae103e
KPUCTA/UINYECKast PELIETKA.
dusnyecke CBONCTBA METAJLIOB
XUMHYECKHE CBOMCTBA METAJIOB.
. bubnuoreka [{OK
44 DNEeKTPOXUMUYECKUN P
. https://m.edsoo.ru/00ael156
HaIpsHKEHUH METaJUIOB
O61ue cnocoObl MOTy4YeHHs
MetaioB. CriraBel. Berauciienus
45 0 YpPaBHECHUSAM XUMHUYECKHUX bubnuorexa [IOK
yp . https://m.edsoo.ru/00ael156
peakiuii, eciii OIMH U3 PEareHTOB
COJICPKUT MIPUMECH
46 IlonsTue o Koppo3uu METAJIOB bubnuorexa [IOK
PP https://m.edsoo.ru/00ae1278
bu6nmorexa LIOK
47 €JIOYHBIE METALIIbI
I https://m.edsoo.ru/00ae14b2
43 Oxkcubl ¥ THAPOKCUIBI HATPUS U bubnmnoreka [JOK
KaJus https://m.edsoo.ru/00ae14b2
49 [IlerouHO3EMENBHBIE METAIIIIBI — bu6muoreka [IOK
KaJILIIUA Y MarHui https://m.edsoo.ru/00ael5e8
50 Baxuelinme coenMHEHNS KAJIbIU bubmmorexa TOK
https://m.edsoo.ru/00ael5e8
51 O06001IeHre U CUCTEMATU3AIIHS bubnuotexa [JOK

3HaHUU

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




JKEcTKOCTh BOIBI U CIIOCOOEI €€

bu6numoreka [IOK

52 YCTpaHECHUS https://m.edsoo.ru/00ae1886
[IpakTrueckas padota Ne 6 o
53 TeMe "JKECTKOCTH BOJIBI 1 METOBI buGnnorexa [IOK
. " https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
. bubnuorexa [{OK
>4 AdrOMHHHIH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCHA U Bbu6moteka [JOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
bubnunoreka LIOK
3 Keseso https://m.edsoo.ru/00ae1d86
57 Okcupl, THIPOKCUIBI U COJTH bubmmoreka [JOK
xenesa (I1) u xxenesa (1II) https://m.edsoo.ru/00ae35e¢6
58 O60061eHre U cucTeMaTH3anus bubanoreka [JOK
3HAHUH https://m.edsoo.ru/00ae35e6
ITpakTruyeckas padora Ne 7.
59 Pelrenne skciepUMEHTAIBHBIX bubmmnoreka HOK
3aj7a4 1o TeMe «BakHeimue https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COCUHEHUSD)
Brruucnenus no ypaBHeHUSIM
XUMHUYECKUX PEAKIUi, €CIIH OIUH
60 W3 PEareHTOoB JIaH B U30BITKE WU bubnunorexa LIOK
COAEPKUT IpUMecH. Brruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM J0JM BbIXOJa MIPOIYKTa
peakmumn
61 O06o0011eHNe U cUCTeMaTU3aIUs bub6muoreka [IOK

3HAHUH

https://m.edsoo.ru/00ael1750




KontponbHas padota Ne4 o teme

62 «BakHeuIme MeTasbl U UX 1 bubmorexa HOK
https://m.edsoo.ru/00ael1750
COCJIMHECHHU S
63 BemectBa u marepuassl B 1 bubmmoreka [JOK
HOBCEIHEBHOM KU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XuMHYECKOe 3arps3HeHue | bubmmoreka [JOK
OKpY>Karollen cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumun B perieHun 1 bubnnorexa [JOK
9KOJIOTUYECKUX TTPOOIemM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O6o011eHNE U 1 Bbu6moteka [JOK
cucTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PesepBublit ypok. O6o01eHue u 1 Bbu6mmotreka [JOK
CHUCTEMAaTHU3alUs 3HAHUI https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O6o011eHuE U | bubmuoreka [IOK
CHCTEMAaTH3aINsI 3HAaHUH https://m.edsoo.ru/00ad9cb2
OBHLIEE KOJIMYECTBO YACOB I10 68
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IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOMN ITPOT'PAMMBbBI

8 KUIACC

Kon
NpoBEePsSIEMOro
pe3yJabTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHUs

1

IIo Teme: ((HCpBOHaLIa.HI)HI)IG XUMHNYCCKHUEC ITIOHATHA»

1.1

1.2

pacKpbIBaTh CMBICII OCHOBHBIX XHWMHUYECKHX TIOHSATHH: aToM,
MOJIEKYJ1a, XWMHUYECKUN HJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE
BELIECTBO, CMECh (OJHOPOAHAsT U HEOJHOPOJHAs), BaJIEHTHOCTb,
OTHOCHUTENIbHAsT aTOMHAasi M MOJIEKYJIspHas Macca, KOJHUYECTBO
BELIECTBA, MOJIb, MOJSIPHAs Macca, MaccoBasl JI0Ji1 XMMHYECKOTO
JJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM, XUMHYECKas peaKius,
KJIacCUPUKALMS ~ pEaKIHil: peakiuu  COSAUHEHUs, PpPEeaKIuu
pa3noXKeHUs, peaKIuu 3aMelIeHHs, peaklud OOMEHa, HSK30- H
SHJOTEPMUUYECKHUE PEAKINH, TeIUIOBON 3 (dEKT peakiuu, pacTBop,

MacCcCoOBas J0JIA BEIICCTBA (HpOHeHTHaH KOHI_ICHTpaI_II/ISI) B pacTBOpPC

HWIUTIOCTPUPOBATE B3aAUMOCBSA3b OCHOBHBIX XHUMHWYCCKHUX MOHATUH U

MPHUMCHATH OTHU MMOHATHUA IIPU OITMCAHHUU BCUICCTB U UX HpeBpaHIGHI/II\/’I

1.3

HCIIOJIb30BAaTh XUMUUYCCKYIO CUMBOJIUKY IJIA COCTABJICHUS (I)OpMy.]'I

BEIIECTB U YPABHECHUN XUMHYECKUX PEAKIUN

1.4

PaCKpbhIBaTb CMBICII 3aKOHOB COXpaHCHHUA MacCChl BCIICCTB,
MMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'O YYCHHUS, 3aKOHA

ABorazipo

L.5

1.6

ONpeaAciisiTb BAJICHTHOCTL ATOMOB  3JICMCHTOB B 6I/IHapHI)IX
COCANMHCHUAX
KJIaCCI/I(I)I/IL[I/IpOBaTL XUMHYCCKUC PCaKIHUU (HO qucil1y U COCTaBy

Y4acTBYIOUIUX B PEAKIIMH BEIIECTB, M0 TEIUIOBOMY 3D (DEKTY)

1.7

BBIYUCIIAT OTHOCUTEIBHYIO MOJIEKYJIISIPHYIO M MOJISIPHYIO MAaCChI

BCIICCTB




1.8

1.9

1.10

2.1

BBIYHCIISITE MAaCCOBYIO JIOJIFO XUMHUYECKOTO AJIEMEHTa 1Mo (GopMysie

COCIMHEHUS,

BBIUUCIIATH MacCOBYIO JIOJTIO BEIIECTBA B PACTBOPE

MPUMEHSTh €CTECTBEHHOHAYYHBIE METO/IbI IIO3HAHMS — HAOII0JICHHE,
W3MEpEHUe, MOJACITUPOBAaHUE, OKCICPUMEHT (peajbHBId U
MBICJICHHBIN )

[To Teme: «BakHeliume npecTaBUTEIN HEOPTaHUIECKUX BEIIECTBY

pacCKpbeIBaTb CMBIC]I OCHOBHBIX XHUMHYCCKUX MMOHSATHH: OKCH I,

KHCJ10Ta, OCHOBAaHUC, COJIb

2.2

OIIpCACIIATE IPHHAAJICIKHOCTh BCIICCTB K OHpe,Z[eJ'IéHHOMy KJ1accy

coeanHeHui o Gpopmynam

2.3

KJIACCU(PUIIMPOBATh HEOPTAHNYECKUE BEIIECTBA

24

2.5

2.6

XapaKTepu30BaTh (OMMCHIBATh) OOILIME XUMHUYECKHE CBOMCTBA
BEIIECTB Pa3JIMUHBIX KJIACCOB, MOATBEPKIasl OMKMCAHUE NIPUMEpPaMU
MOJIEKYJISIPHBIX ~ YPaBHEHMH  COOTBETCTBYIOIIMX  XMMHUYECKUX
peakuuii

IPOrHO3UPOBATh CBOWCTBA BELIECTB B 3aBHUCHUMOCTH OT HX
KaueCTBEHHOTO0 COCTaBa, BO3MOYKHOCTU TPOTEKAHHSI XMUMHUYECKHUX

npeBpameHHﬁ B pa3JIMYHBIX YCIIOBUAX

ClieIoBaTh TMpaBWJIaM TIOJNB30BAaHUS XHUMHUYECKOM TMOCYAOH W
abopaTOpHBIM O00OpPYJOBAaHUEM, a TAaKXKe MpaBUIaM OOpaleHus C
BEIIECTBAMH B COOTBETCTBHUH C HHCTPYKIMSIMH TIO BBITOJTHEHUIO
na60paT0pme XUMHYCCKUX OIBITOB IO IMOJTYYCHHIO U CO6I/IpaHI/II-O
ra3oo0pa3HbIX BEIIECTB (BOJAOPOAA M KUCIOPOA), TPUTOTOBICHUIO
pacTBOpPOB € OMNPEACIEHHON MacCOBOM JOJIEM PacTBOPEHHOTO
BEIIECTBA, MIIAHUPOBATh U MPOBOJUTH XUMHUECKHUE IKCIIEPUMEHTHI
M0 PACMO3HABAHUIO PACTBOPOB MIENOYEH U KHCIOT C MOMOIIBIO

WHJMKATOPOB (JakMyc, (heHondraaert, METUIOPaHK U IpYTrHe)

2.7

MIPOBOJIUTH PACUYETHI [0 YPABHEHUIO XMMUYECKON peaKIuu

[Io teme: «llepmoanueckuit 3akoH u Ilepumonmueckas cucrema
xumuyeckux sneMeHToB J[. M. MenneneeBa. CTtpoeHHe aTOMOB.

Xumuyeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKITUN)

3.1

PACKpPBIBATE CMBICII OCHOBHBIX XMMHWYCCKHUX TTOHSTHH: AApO aTtoMma,

AJIEKTPOHHBIA CJIOH aToMa, aTOMHas OpOWTalb, paAUyC aroma,




XUMHYCCKad CBA3b, MOJIApHAss W HCHOJApHAsA KOBAJICHTHAsA CBA3b,
OJICKTPOOTPUIATECIIBHOCTG, HWOHHAasd CBsA3b, HMOH, KAaTHOH, AaHHUOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(bI/II_[I/IpOBaTB XHUMHUYCCKUEC 3JICMCHTHI

3.3

34

OIMCHIBATh U XapaKTepu3oBaTh Tabamunyto Gopmy Ilepuoanueckoii
CHCTE€Mbl XMMHUYECKHMX 3JIEMEHTOB: pa3jivyaTh IOHATUS «IJIaBHAs
nonrpynna (Arpynma)» u «mobounas mnoarpymma (brpymma)y,

«MaJIple» U «OOJIbIIHE) MEPUOAbI

packpsiBaTh cMbica I[lepumoandeckoro 3akona JI.M. Menneneena:
JEMOHCTPUPOBATh  I[MOHUMAHUE TEPUOJUYECKON  3aBUCHMOCTH
CBOMCTB XHMHYECKHUX DOJEMEHTOB OT HX IIOJIO)KEHUS B

[Iepnonnueckoii cucreme

3.5

3.6

COOTHOCHTH  000O3HAUeHHs, KOTOphIE HMEIOTCS B  Tabnmie
«Ileppuoguyeckas  cucrema  XUMUYECKHX  anemeHToB .M.
MeHieneeBa» ¢ YMCIOBBIMHM XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XMMHUYECKHX JJEMEHTOB (COCTaB M 3apsj sjapa, o0llee 4YHCIIo

QJICKTPOHOB U PpaCHpCACICHUC UX 110 3JICKTPOHHBIM CJ'IOHM)

ONpCACIIITL  CTCIICHb  OKHUCJIICHHUA  JJICMCHTOB B 6I/IHapHI:>IX

COCIUHECHUAX

3.7

OTpEeAENATh BHUJI XMMHUYECKON CBSA3M (KOBAJEHTHAass U HOHHAs) B

HCOPraHNYCCKUX COCANUHCHUAX

9 KIIACC

Kon
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJabTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

ITo Teme: «BelecTBO 1 XUMUYECKask PEAKIUS)

1.1

PaCKpbIBATG CMBICIT OCHOBHBIX XHUMHWYCCKUX TIOHSTHMH: pacTBop,
QJICKTPOJIUTBI, HEIJICKTPOJIHUTBI, SJICKTPOJIUTHUYICCKAA AUCCOLHALINA,
p€aKkuu MOHHOT'O O6MeHa, KaTaJm3aTop, XUMHYCCKOC PABHOBCCHC,
O6paTI/IMLIe n H606paTI/IMBIe pCaKkiuu,
OKHCINTCIBHOBOCCTAHOBHUTCIIbHBIC p€aKkuuu, OKHCIINTCIIb,
BOCCTAHOBUTCIIb, OKHUCJICHHUC W BOCCTAHOBJICHUC, aJUIOTPOIIN,

aM(OTEepHOCTh, XHUMHYECKas CBsi3b (KOBAJIGHTHAs, WOHHAas,




1.2

MeTaJIJII/I‘-IeCKaH), KpucCTalliIn4ycCKasd peméTKa, CIIIaBbI, CKOPOCTb
XHUMHYCSCKOHN p€aknuun

HUIUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XMMHUYCCKHX MMOHATHH H

MNPHUMCHATH OTU MOHATHUA IIPU OITMCAHHUU BCUICCTB U UX HpeBpameHm"I

1.3

COCTABJISITh YPaBHEHHUS AJICKTPOJUTUUYECKON HUCCOIMAIUN KUCTIOT,
miesioueld U coJied, MOJIHbIE M COKpAIIEHHBIE ypaBHEHUS peakiuil

HUOHHOTO OOMEHA

1.4

1.5

2.1

PacKphIBaTh CYIIHOCTh OKUCITUTEIFHO-BOCCTAHOBUTEIHHBIX PEAKITHIA
MIOCPEICTBOM COCTaBIICHUS AJIEKTPOHHOTO OajlaHCa 3TUX peakUuit
MIPOBOAMUTH PACUETHI [0 YPABHEHHUIO XUMUYECKOU peaKuu

[To temam: «Hemeramnsl U UX COEIUHEHUS» U «MeTaibl U UX
COETUHEHUS

XapakTepu3oBaTh  (OMHMCHIBaTh) o0OmMEe W cnenuduueckue
XUMHYECKHE CBOMCTBA MPOCTHIX U CIIOKHBIX BEIIECTB, TOATBEPIKIAS

OIMMCAHUC IIPUMCPAMH MOJICKYJISIPHBIX W HOHHBIX ypaBHCHI/Iﬁ

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHI/Iﬁ

2.2

2.3

24

COCTAaBJIATH YPABHCHU A peaKHHﬁ, MOATBCPKAAOIUX CYIHICCTBOBAHNEC

TeHETHYECKOM CBA3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIACCOB

MPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXXHOCTH IMPOTCKAHUA XUMUUYCCKHUX HpeBpaHICHI/IfI B pa3JINYHbIX

YCIIOBUSIX

ClieIoBaTh TMpaBWJIaM TIOJNB30BAaHUS XHUMHUYECKOM TMOCYAOH W
abopaTOPHBIM O00OpPYJOBAaHUEM, a TAKXKe MpaBUIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBHUH C HHCTPYKIMSIMH TIO BBITOJTHEHHIO
na60paT0prlx XUMHUYCCKUX OIIBITOB IO MOJTYYCHHIO U CO6I/IpaHI/II-O

F3.3006pa3HLIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO 1“8.38.)

2.5

IpOBOAWTE pPE€aKOWH, MOATBCPKIAAIOMINEC Ka4eCTBEHHLIA COCTaB
pa3IUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XIJIOPHUI-,
Opomun, womun, kapOoHat, Qocdar, cumukar, cyiabdar,
TUIPOKCUIUOHBI, KATHOHBI aMMOHHSI, HOHBI U3YYEHHBIX METaJUIOB,

MIPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTAHMYECKUX BEIIECTB

ITo Teme: «XuMHs 1 OKpY’KaroIasi cpenay

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XuUMH4Yeckux monsatui: [IJIK

BCIICCTBA; KOPPO3HA MCTAJIJIOB




3.2

MPUMEHATh OCHOBHBIE ONEPALIMU MBICIUTEIBHOU AEATEIBHOCTH —
aHaJIM3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEeMAaTHU3aIHIo,
BBISIBIICHUE TPUYUHHO-CICJACTBEHHBIX CBSI3€M — JUIsI HM3Yy4EHHUS
CBOIMCTB BEIECTB U XUMHUYECKHUX DPEAKIIUN; €CTeCTBEHHOHAYYHBIC
METOJIbI TO3HAHUS — HAOIIOACHHWE, M3MEPEHHE, MOJCIUPOBAHHE,

AKCTIIEPUMEHT (PEaIbHBIA U MBICIICHHBIN )




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KVIACC

Kox
1

1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

[IepBoHavanbHbIe XUMUYECKHE TOHSATHS

[Tpenmer xumun. Ponp Xxumuu B )XKM3HU YelOBeKa. XUMUSL B CUCTEME HayK.
Tena u BemrectBa. PU3MUECKUE CBOWCTBA BEIIECTB. ATpEraTHOE COCTOSIHHE

BCIIICCTB

ITonsTHE 0 METOAAX MO3HAHUS B XUMHMHU. UNCTHIE BENIECTBA U CMECH. Cnioco651

pa3aeneHus cmecen

1.3

1.4

ATOMBI U MOJICKYJIBI. Xumuueckue djaeMeHTbl. CHMBOJBI XUMHYECKHX

JJICMCHTOB. HpOCTbIe H CJIO0XXHBIC BEIICCTBA. ATOMHO-MOJ’IeKy.]'ISIpHOC Y4YCHUC

XuMuueckas Q)opMyna. BajleHTHOCTh aTOMOB XHUMUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTraBa BCIICCTB. OtHocurenpHas aTOMHasa macca.
OTHOCHUTENLHASA MOJICKYJISIpHAss Macca. MaccoBasgs 107151 XHMHYECKOTO

9JICMCHTa B COCJTMHCHHUHN

1.5

1.6

KomnuectBo BemectBa. Monbs. MossipHast macca. B3auMocBsI3b KOJIMYECTBA,
Macchl M YHMCIIa CTPYKTYpHBIX €IMHHUIl BemlecTBa. Pacué€rbl mo ¢opmynam

XUMHYECKHX COCIUHEHUM

Pu3nyecKne U XMMUYECKHE ABJICHUSA. XUMUYECKasl peaklus U €€ NMPU3HAKHU.
3aKOH  COXpaHEHMs  MacChl  BEIIeCTB.  XHMMHMYECKHE  ypaBHEHUS.
Knaccugpukanuss  XUMHYeCKMX  peakiuil  (COeIMHEeHMs,  pa3oXkKeHus,

3aMelleHus, ooMeHa)

1.7

XUMHUYECKUN DKCIIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOM MOCYAOW, C
npaBUJIaMy pabOTHI B T1a00paTOpHH U MIpUEMaMH OOpaIlieHUs ¢ Ta00PaTOPHBIM
o0opymoBaHWEM, HM3YyYCHHE W OMNMUCaHue (U3HYECKUX CBOWCTB 00pa3lioB
HEOPraHMYECKUX BEIIeCTB, HaOmiojeHHe (u3udeckux (TUIaBIeHUE BOCKA,
TasiHHE JIbJIa, PACTUPAHKE caxapa B CTYIKe, KUTIEHWE W KOHJICHCAIIUSI BOJIBI) U
XUMUYECKUX (TOpeHHE CBEYM, NpPOKAIUBAaHUE MEIHOW IPOBOJIOKH,
B3aMMOJICCTBHE MeJa C KHUCIOTOW) SIBJICHWM, HAOMIOIEHUE WM OIHUCAHUE
MPU3HAKOB TMPOTEKAHMA XUMHUYECKUX peakIuil (paszlokeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCIOTBI C XJOPHUIOM Oapus, pa3joKeHHE

ruapokcuaa menu(Il) mpu HarpeBanuu, B3auMOJEHCTBUE Keje3a C paCTBOPOM




conu Meau(Il), uzyuenne cnoco6oB pa3eneHus cMecel (C TOMOIIbI0 MATHHTA,
(GwIbTpOBaHKE, BHITAPUBAHKE, AUCTUILISAIMS, XpoMarorpadus), IpoBeIeHUE
OYUCTKH TIOBAPEHHON CONMM, HAOMIOJCHHE | ONHCAaHHE pPEe3yIbTaTOB
MPOBE/ICHUS OIBITA, HJUTFOCTPUPYIONIETO 3aKOH COXPAHEHHUSI MAcChl, CO3/IaHUE

MoOJIeJIel MOJIEKYJI (IIapOCTEPHKHEBBIX )

Baxwuelime npeactaBUTeId HEOPraHUYECKUX BEILIECTB

2.1

Boznyx — cmech razos. CocraB Bo3nyxa. Kucinopon — aieMeHT U mpocroe
BemlecTBo. HaxoxxaeHnue kuciopoaa B mpupoje, GpUsHueckue U XuMU4ECKue
cBoiicTBa (peakiuu ropenus). Oxcunsl. [Ipumenenne kucnopoaa. CrnocoOsl
HOJY4YEeHUsl KUCIOpOoAa B J1abopaTopuu M IMpoMbIluIeHHOCTH. Kpyroopor

Kucinopoza B npupoze. O30H — aoTponHas MoaupUKaLus KUCI0poaa

2.2

TernoBoil 3¢ (et XUMUYECKOW peakuuu, TEPMOXMMUYECKHE YpaBHEHUS,
9K30- ¥ DHJOTEPMUYECKHE peakuuu. TOIIMBO: yroib U MeTaH. 3arps3HEHHE

BO3JlyXa, YCHJICHHE MTAPHUKOBOTO 3 deKTa, pa3pylieHHEe 030HOBOTO CII0S

2.3
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2.5

Bonopon — anemenT u npoctoe BemiecTBo. HaxoxaeHue Boopoaa B Npupo/Ie,
dusndyeckue W XMUMHUYECKHE CBOWCTBA, NMPUMEHEHHE, CIIOCOOBI IOJIy4YEHUS.

Kucnotsl u conmu
MossipHblil 00bEM Ta30B. Pacy€Thl Mo XMMHUECKUM ypaBHEHUSIM

®usnyeckue cBoiicTBa BoAbl. Boxa kak pactBoputens. PacTBopsl.
HacelleHHble 1 HEHACBIIIEHHBIE PACTBOPBI. PaCTBOPHUMOCTH BEUIECTB B BOJIE.
MaccoBass 1o BeliecTBa B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOJBL.
OcHoBanus. Posib pacTBOpoB B MpUpPOJEe U B KU3HU 4enoBeka. KpyroBopot
BOABl B TMpUPOJE. 3arpsi3HEHHE MpUPOAHbIX BOJA. OXpaHa U OYUCTKA

IIPUPOJHBIX BOJ

2.6

2.7

2.8

Knaccudukanus neoprannueckux coenunennit. Oxcunpl. Kimaccudukarnms
OKCHJIOB: colieoOpa3ymoomue (OCHOBHBIE, KHCIOTHBIE, aM(OTEepHbIE) U
HecojieoOpasyromue. Homenknarypa okcuoB. @uU3nyecKkue U XUMHYECKHE

CBOMCTBA OKCHIOB. HOHy‘-ICHI/IC OKCHUI0B

OcHoBanmsi. Krnaccudukarnuss ocHOBaHMN: MIENOYM UM HEPACTBOPUMEBIE
ocHoBaHMs. HomeHknaTypa ocHoBaHMi. PU3NYECKUE M XUMHUYECKHE CBOMCTBA
ocHoBaHui. [lorydenne ocHOBaHUM

Kucnotel. Kmaccudukammst kucinor. Homenknarypa kucinor. @usnyeckue u

XUMHUYECKHE cBoiicTBa KucaoT. Psan aktuBHocTth MetaiuioB H.H. bekxerosa.

[Tomyyenue kucaot




2.9

2.10

2.11

Comu. Homenknarypa coneil. @u3ndyeckue U XMMHUYECKHUE CBOMCTBA COJIEH.

[Tonydenue coneit
['eneTnyeckas cBsI3b MEXKAY KJacCaMHU HEOPTraHMYECKUX COCTUHEHHM

XUMUYECKUN OSKCIIEPUMEHT: KAauyeCTBEHHOE OIpe/ieJieHHe COJep>KaHus
KHCJIOpO/ia B BO3AYyXE, MOJMyYeHHe, cOOMpaHue, pacrio3HaBaHUE U H3YyUeHUE
CBOICTB KUCJIOpOAA, HAOJI0/IEHNE B3aUMOICHCTBUS BEIIECTB C KUCIOPOAOM U
YCIIOBUSI BOSHUKHOBEHMS U IIPEKPAILEHUsl TOPEHUs (I10’Kapa), 03HAKOMJIEHUE C
oOpa3liaMu OKCHJIOB M OIHMCAHME HUX CBOMCTB, IOJy4€HHE, COOUpaHue,
pacno3HaBaHUE W M3Y4YE€HHE CBOMCTB BOAOpOJa (TOpPEHHE), B3aMMOJICHCTBUE
BOJIOpOZa c OKCHJIOM meau(Il) (BO3MOKHO UCIOJIb30BaHUE
BUIEOMATEPHAJIOB), HAOIIOJCHHE 00pa3llOB BEUIECTB KOJIMYECTBOM | MOIIb,
UCCIIEIOBAaHHE OCOOCHHOCTEH  pacTBOpPEHMs] BEUIECTB C  Pa3IU4HON
pacTBOPUMOCTBIO, MPUTOTOBJICHUE PACTBOPOB C OMPEACIEHHOM MacCOBOM
JoJiell pacTBOPEHHOIO BEIIECTBA, B3aMMOJCHCTBUE BOABI C MeETajulaMU
(HaTpueM U KajblieM) (BO3MOXKHO HCIOJb30BaHUE BHJICOMATEPUATIOB),
OlpefieNieHue PAacTBOPOB KHUCIOT M IIENOYe C TOMOIIbI0 HHIUKATOPOB,
UCCIIEIOBaHNE 00pa30B HEOPraHWYECKHX BEIIECTB pAa3UYHBIX KIACCOB,
HAOIO/ICHUE W3MEHEHHUs OKpPAaCKU HMHIUKATOPOB B PACTBOPAaX KHUCIOT U
nienouel, uzyuenue B3aumozeiicreus okcuna meau(ll) ¢ pacrBopom cepHoit
KHCIIOTBI, KHCJIOT C METalllaMH, peaklUHil HeUTpanu3aluu, I[OJy4YeHue
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOT0 MeTajyla JpyruM Hu3
pacTBOpa COJIH, pEHICHUE SKCIIEPUMEHTAIBHBIX 3aad 1o TeMe «BaxHeimune

KJIaCCbl HCOPTaHNYCCKUX COC}II/IHGHI/Iﬁ»

3.1

[Tepnoanueckuit 3akoH u [lepuoanueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHre aToMoB. XUMUYecKas CBsI3b. OKUCIUTENBHO-

BOCCTAHOBHUTCIIbHBIC PECAKITUN

[lepBpie MOMBITKM KIACCH(PUKAIUU XUMHUYECKUX JJIeMEHTOB. [lonstue o
TPYIIaX CXOIHBIX JIEMEHTOB (IEIIOYHBIC W IIETOYHO3EMEIbHBIC METAJLIHI,
TaJIOTeHbI, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphIe 00pa3zyloT amM(pOTEepHBIC

OKCHUABI U THAPOKCHUIBI

3.2

Ilepnonnueckuit 3akoH. Ilepmonnueckas cucTeMa XUMUYECKHX JJIEMEHTOB
.M. MenneneeBa. KopoTkonepuoanas © UIMHHONEPUOAHAS  (OPMBI
[lepuonuueckoit cucrtembl xumuueckux odnemMeHtoB J[.M. Menpaeneena.
[leproael u rpynnbsl. @U3NYECKUI CMBICT MOPSAIKOBOIO HOMEpPA, HOMEPOB

nepuoja U rpymibl JJIeMEHTa
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3.5

Crpoenue aromoB. CoctaB aTOMHBIX siep. M3oTonsl. DnexkTponbl. CTpoeHue
JJIEKTPOHHBIX 000JI04eK AaTOMOB MepBbIX 20 XHMHUYECKHUX 3IIEMEHTOB
[Tepuoaunueckoii cucremsl .M. MenaeneeBa. XapakTepucTUKa XUMHYECKOTO

3JIEMEHTa 10 ero nojoxkeHuto B [lepuoaunueckoil cucteme .M. Menaeneena

3aKOHOMEPHOCTH H3MEHEHHUs paJuyca aTOMOB XHMHYECKHUX JJIEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB MO TPYINaM M IEepUOAaM.
3nauenue [lepuoanyeckoro 3akoHa u Ilepuoguyeckoil CuCTEMbl XUMUYECKUX
AJIEMEHTOB ISl Pa3BUTUs HayKu U npakTuku. [[.1. MennaeneeB — y4€HbIi U

I'pa)XKaaHUH

Xumuyeckasi cBs3b. KoBaseHTHas (MoyisipHasi M HEMOJSPHAs) CBS3b.

3HCKTpOOTpI/IHaT€JII>HOCTI) XHMHYCECKHX 3JIeMEHTOB. IoHHAs CBSI3b

3.6

3.7

Crenenb okuciacHus. OKHCIUTEIFHOBOCCTAHOBUTCIIHLHEIC pCeaKkuunu. HpOHCCCI)I

OKHCJICHHMS M BOCCTaHOBJICHHA. OKHUCINTEIN U BOCCTAHOBHUTEIIHN

XUMUYECKUN OSKCIIEPUMEHT: H3Y4YE€HHE OO0pa3loB BEIIECTB METAJIOB U
HEMETAJIJIOB, B3aUMOJEHCTBUE THIPOKCHJA LIMHKA C PACTBOPAMM KHUCJIOT U
LIEJI0YEH, IPOBEIECHUE OIBITOB, MWILIIOCTPUPYIOIIMX IIPUMEPBI OKUCIUTEIBHO-

BOCCTaAaHOBUTCIBbHBIX peaKI_II/Iﬁ (ropeHHe, pE€aKun pa3i0KCHUA, COGI[I/IHCHI/IH)

9 KIIACC

Kon

IIpoBepsieMbIi 3JIEMEHT COACPKAHUS

BemectBo n xummnyeckas peakuus. [loBropenue

1.1

[Iepnoanueckuit 3akoH. Ilepuonnueckas cucTeMa XUMHUYECKHX J3JIEMEHTOB
J.1. MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XUMUYECKHX JJIEMEHTOB IEPBBIX TPEX NEPHOJOB, KNS, KalblUsi U HX
COCIMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM 3JIEMEHTOB B [lepuoanueckoit

CUCTEMEC U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BemiecTBa: BHJbl XUMUYECKOW CBSA3M. THIBI KPUCTAITIMYECKHX
pEmETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTALIMYECKON
pPemETKN M BHJIA XUMHYECKOH cBs3u. Kilaccudukamuss ¥ HOMEHKIATypa
HEOpPraHMYECKUX BeUIecTB (MEXIyHapoJHas U TpUBHaJbHas). XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIUXCSA K PAa3IMUHBIM KJIaccaM HEOPTaHMYECKUX

COG}IHHGHHfl, FCHETUYCCKAA CBA3b HCOPraHNYCCKHUX BECIICCTB




1.3

Knaccudukanus XuMUYeCKUX peakiuii Mo pa3IudHbIM MpU3HAKaM (110 YHCITY
U COCTaBy YYacCTBYIOIIMX B peaklMU BEIIECTB, MO TemioBoMy 3ddexty, no
U3MEHEHHIO CTETICHEeH OKHMCIICHUS XUMHUYECKUX 3JIEMEHTOB, 10 00paTUMOCTH,
0 Yy4YacTHIO KaTajgu3aTopa). OK30- M DHIOTEPMUYECKHE pPEaKIuH,

TCPMOXUMHNYCCKUC YPABHCHUA. IlonsTue o CKOpPOCTH XUMHUYCCKOH pcakuuun

1.4

1.5

[Tonsarue 06 oOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [lonsaTue o
TOMOTEHHBIX M TETepOreHHBIX peakiuix. lloHsATHe 0 XHMHYECKOM
paBHOBecuH. DakTOpHl, BIMAIONME HA CKOPOCTb XUMHUYECKOW PEaKIHU WU

IMOJIOKCHHNE XUMHUYCCKOI'0 paBHOBECHUSA

OKUCIUTENBHO-BOCCTAHOBUTENIBHBIE ~ PEAKLMHU,  JJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHUE YypaBHEHUM
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUH C MCIOJb30BAaHUEM METOJIa

AJIEKTPOHHOTO OajlaHca

1.6

Teopus MEKTPONUTUYECKON AUCCOLMAMU. DIEKTPOIUTHI U HEAIEKTPOIIUTHI.
KaTtuonsl, annonbsl. MexaHu3M AMCCOIMALIUM BEIIECTB C PA3JIMYHBIMU BUIAMHU
XUMHUYeCKoH cBsi3u. CrerneHs qucconuanii. CHIbHBIC U CIIA0BIC AJICKTPOJIUTEHI.
Peakiiun monHoro oomMeHa. Y CoBUs MPOTEKaHUS pEeaKIuii HOHHOTO OOMEHa,
MOJIHBIE M COKpalIéHHbIE MOHHBIE ypaBHeHUs peakiuil. CBOWMCTBa KHUCIOT,
OCHOBaHMW U CONe B CBeTe IMPEACTaBICHUH 00 AIIEKTPOIUTHIECCKON

aucconuanuu. KauecTBeHHbIE peakiiui Ha HOHBL. [IoHATHE O rMApOIM3E conen

1.7

XUMHUUECKUN SKCHEPUMEHT: O3HAKOMJIEHHE C MOJENSIMU KPUCTAUTMYECKHX
peIIETOK HEOPraHUYECKUX BEIIECTB — METANIOB M HeMeTaylsioB (rpadura u
ajyiMasa), CIO0XKHBIX BEUIECTB (XJIOpHJA HATPHs); UCCIEI0BAaHUE 3aBUCUMOCTH
CKOPOCTH XMMHYECKON peakluu OT BO3JEHCTBUS pa3IUYHbIX (AKTOPOB;
UCCIIEIOBAaHME  DJIEKTPOIPOBOJHOCTH  pacTBOPOB  BEILIECTB, Ipoliecca
JMCCOLMANY  KUCIIOT, Inenodeil M conel (BOSMOXKHO MCHOJIBb30BaHHE
BUEOMATEPHUAJIOB); TPOBEJACHHUE ONBITOB, HUIIOCTPUPYIOUINX TMPU3HAKU
MPOTEKaHUs peakuii HOHHOro oOMeHa (00pa3oBaHHe OcajKa, BbIIEJICHHE rasa,
o0pa3oBaHUe BOJbI); ONBITOB, WLTIOCTPUPYIOIIUX MPUMEPHl OKHUCIUTEIBHO-
BOCCTAHOBUTENBHBIX peakluil (rOpeHHe, peakluu pa3ioKeHHs], COEAUHEHNS);
pacrio3HaBaHME HEOPraHMYECKMX BEIIECTB C TOMOIIbI0 KaueCTBEHHBIX

peaKHI/II\/’I Ha MOHBI; pCHICHUC OKCIICPUMEHTAJIBHBIX 3a1a4

Hewmeramie! 1 ux COCINHCHUA

2.1

OO6mass xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,

XapakTepHble cTeneHu okucieHus. CTpoeHune u (U3UYECKHUE CBOICTBa




MPOCTHIX BEIIECTB — TaJION€HOB. XMUMHUYECKHUE CBOMCTBAa Ha IPHUMEpPE Xjopa
(B3auMoJielicTBUE C MeTa/llaMU, HEMETaJUIaMH, LIeJI04aMH). XJIOPOBOJOPOI.
ConsiHass KHUCIIOTa, XUMHUYECKHE CBOMCTBA, TMOJyuY€HUE, NPUMEHEHUE.
JelictBue xJiopa M XJIOpPOBOJIOPOJAa HAa OpPraHu3M 4YejoBeKa. BakHeilue

XJIOpUJbI U UX HAXOXICHUC B IPUPOALC

2.2

2.3

2.4

2.5

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynnsl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIC cTeNeHH OKucaeHuss. CTpoeHue 1 (PU3NIECKUE CBOMCTBA
IPOCTHIX BEIIECTB — KHCIOPOJa W CEpbl. AJUIOTPOIHBIE MOIM(HUKALNN
KHCJIOpO/ia M cepbl. XMMUYECKHE CBOMCTBa cepbl. CepoBOIOPO, CTPOCHHE,
(1)I/ISI/I‘~I€CKI/IC A XUMHUYECKHE CBOMCTBA. OKCI/II[I)I CCPbl KaK MPEACTAaBUTCIIN
KHUCTIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (PU3MUECKUe U XUMHUECKHUE CBOWCTBA
(o0mre Kak mpeacTaBUTENs Kilacca KUCIOT U crenuduueckue). XuMUYECKHUe
pEaKInu, JekKallue B OCHOBE IMPOMBIIUICHHOTO CIIOCO0a MOJyYeHHsI CEPHOM
KHCJIOTHI. HpI/IMCHeHI/IC. Conu CCpHOﬁ KHCJIOTBI, KQ4YCCTBCHHAA pPCAaKLUsd Ha
cyibdar-uoH. HaxoxaeHue cepol U €€ COSTUHCHUN B IPpUpOie. XUMUYECKOE
3arps3HEHUE OKPYKAIOIIEH CpeIbl COSNMHEHHUSIMUA Cepbl (KUCIOTHBIE JTOMKIH,

3arps3HEHUC BO3AyXa U BO,Z[OéMOB), CII0CcOOBI €T0 MpCaO0TBPpallCHHA

OOmast xapakTepucTuka 31eMeHTOB VA-rpymnmbl. OcoO€HHOCTH CTpPOEHUs
aTOMOB, XapaKTEpHBIE CTENEHU OKHUCIEHUA. A30T, PpPACIPOCTPAHEHHE B
npupoze, pusnueckue 1 XuMuieckre cBoiicrsa. KpyroBopot asora B npupoze.
AMMUHak, ero ¢u3MyecKue U XHUMHUYECKHE CBOMCTBA, IMOJIY4YEHHE U
npuMeHeHne. CoiaM aMMOHUS, WX (U3MYECKHMe U XUMHUYECKHE CBOMCTBa,
npuMeHeHne. KauecTBeHHas peakius Ha MOHBI aMMOHHMSL. A30THas KACIIOTa, €€
nojy4yeHue, pusnyeckue 1 XMMHUYECKre CBOMCTBA (00IMe KaK MpeCTaBUTENs]
Kjlacca KHCJIOT U crnenuduueckue). lcmnonb3oBaHue HUTPATOB U coyed
aMMOHHS B KaueCTBE MUHEPAIbHBIX yHOOpeHUil. XUMHUECKOe 3arps3HeHue
OKPY’KaIOIIEeH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIE JTOXKIH, 3arps3HCHUE

BO3]1yXa, MOYBBI U BOJJOEMOB)

®ocdop, anmnorponubie Moauduxanuu dpocdopa, husnueckue U XUMHUIECKHE
cBoiictBa. Oxcun dochopa(V) u dochopHas KucIOTa, (PUIMUECKUE U
XUMUYECKHE CBOMCTBA, moiydeHue. McmonbpzoBanue (ocharoB B KayecTBe
MHUHEpaJIbHBIX YA00peHHi

OO6mast xapaktepucTuka 31eMeHTOB IVA-rpynmnsl. OcoOOEHHOCTH CTPOEHHUS
aTOMOB, XapakTepHbIE CTENEeHH OKHCICHHS. YTJIEPOJd, aJIOTPOIHBIE

MOIU(UKAIIMH, PACIPOCTPAHEHUE B TpUpoAe, (U3NUECKHEe U XUMHYECKUE




2.6

cBoiicTBa. Ancopouus. Kpyroopot yriepona B npupose. OKcuabl yriepoaa,
uxX (U3NYECKUe M XMMUYECKHE CBOMCTBA, JEHCTBHE Ha KHUBBIE OpraHU3MBbI,
NOJy4EeHUE U IPUMEHEHHUE. DKOIOTUYECKHE POOIEMBbI, CBSI3aHHBIE C OKCUIOM
yriepona(IV); runoreza rino0GajbHOro MOTEMJIEHUS KIMMAaTa; MapHUKOBBINA
addekr. YrompHas KUCIOTa U €€ cond, UX (PU3UYECKHEe U XUMHYCCKHE
CBOWCTBa, MoylyueHUe U npumeHeHue. KauecTBeHHas peakuus Ha KapOOHarT-
uoHsbl. VMcnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIICHHOCTH U

CEILCKOM XO3SHCTBE

[TepBoHavabHBIC MOHATHS 00 OPTaHUYECKUX BEHIECTBAX KaK O COCAMHEHUSIX
yriaepoja (MeTaH, STaH, 3TWJIEH, alleTHJICH, 3TaHOJ, TJIHIEPHUH, YKCyCHas
kucioTa). X coctaB m xumuueckoe crpoeHue. IloHsATHE O OHOJOTHYECKH
BRXHBIX BEIECTBAX: KHpPax, OCIKax, YIICBOJAaX — M UX POJH B JKHU3HH
yelioBeka. MarepuaibHOE E€IUHCTBO OPraHMYECKUX W HEOPraHUYECKUX

COEIMHEHUU

2.7

Kpemuwmii, ero Qusnueckue W XUMHUYECKHE CBOMCTBA, NOJIYYCHHE U
npuMeHenue. CoeanHeHust KpeMHus B npupoze. O0mue npeacraBieHust o0
okcuze kpemMHusA(1V) n kpemuueBoit kucnote. CUIMKAThl, UX HCIIONb30BaHHE
B ObITY, MEOUIMHE, IPOMBIIUIEHHOCTH. BaxkHelne cTpouTeabHble
MaTepuaybl: KepamMHKa, CTEKJIO, IIEMEHT, OeTOoH, xene300eToH. [Ipobiembl
0€30I1aCHOTO HCIIOJIb30BaHMsl CTPOMUTEIbHBIX MaTepHaJOB B IMOBCEIHEBHOMN

KHU3HU

2.8

XVUMUYECKUH 3KCIEPUMEHT: U3ydeHHE 00pa3lloB HEOPTaHWYECKUX BEILECTB,
CBOICTB COJITHOM KHMCIIOTBI; IPOBEIEHNE KAUECTBEHHBIX pEaKLUi Ha XJIOpHUJ-
MOHBl M HAONIOZEHHE MPHU3HAKOB MX IPOTEKAHHUS; OMBITHI, OTpa)karollue
¢du3nUeckre 1 XMMHUYECKHE CBOMCTBA raJIoON€HOB M UX COEAMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMIIEHHE ¢ 00pas3laMu XJIOPUI0B
(rajoreHuI0B); O3HAKOMJICHHE C O0O0pa3laMu cepbl U €€ COeTUHEHUSIMH
(BO3MOKHO HCHOJIB30BAHUE BHJIEOMATEpUAIOB); HAOIIOJCHUE Tpoliecca
o0yraMBaHUs caxapa MoJl AeWCTBUEM KOHIIEHTPHUPOBAHHOW CEPHOMN KHUCIIOTHI;
U3y4eHHEe XUMUYECKHX CBOWCTB pa30aBIeHHOMN CEpHOI KUCIOTHI, IPOBEACHNE
KaueCTBEHHOW peakuuu Ha cyiabdar-uoH U HaOIIOAeHHE NpuU3HaKa eé
NPOTEKaHUS; 03HAKOMJICHHE ¢ (PU3MUECKUMH CBOMCTBaMU a30Ta, (hocdopa 1 ux
coeIuHEHUN (BO3MOXKHO HCMOJIb30BaHUE BHJIEOMATEPHANIOB), 0Opa3laMu
a30THBIX U (ocOpHBIX yH0OpEeHMIt; odyyeHne, coOupaHue, pacro3HaBaHue
U U3y4CHHE CBOMCTB aMMHaKa; IPOBEICHUE KAaUEeCTBEHHBIX PEAKIMHA HA MOH

aMMOHUS W ¢ocdaT-MOH W U3IyYCHHE TMPU3HAKOB HMX MPOTEKAHHUS,




B3aMMOJIEICTBYE KOHLIEHTPUPOBAHHOM a30THOM KHCIIOTHI C MEABIO (BO3ZMOXKHO
UCIIOJIb30BAaHUE BHUJEOMATEpPHANIOB); H3y4EHHME MOJeNell KpUCTAIUIMYECKUX
pemérok ainmasza, rpadura, ¢ymuepeHa; O3HAKOMJIEHHE C IIPOLECCOM
a7icopOLMK paCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM M yCTPOICTBOM
IIPOTHBOra3a; MOJy4yeHHe, COOMpaHUe, PaclO3HABaHUE U M3Y4YCHUE CBOMCTB
YIJIEKUCIIONO Ta3a; INpOBEIEHUE KAayeCTBEHHBIX pEaKkUMi Ha KapOoOHAT- U
CUJIMKAT-HOHBl UM M3Y4YECHHME IPU3HAKOB MX IIPOTEKAHUS; O3HAKOMIICHUE C
IPOAYKIMEH CUIMKATHOU IMPOMBIIIJICHHOCTH; PELICHUE SKCIIEPUMEHTAIBHBIX

3aJ1a4 110 TeMe «BaXxHele HeEMeTaUIbl U UX COEAUHEHUS)

Mertamisl 1 uX COCAMHCHUA

3.1

OO0mias XxapakTEepPUCTHKA XUMUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAaHUU
ux monoxeHus B Ilepuoamueckoil cucreme xummuueckux snementoB J[.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaioB. Meraminyeckas CBs3b
U MeTaJUIMYecKas KpUCTaIM4ecKass pemérka. ONeKTPOXUMHUYECKUN Pl

HaIpSHKEHUN METaJIOB

3.2

33

du3nyecKue U XUMUYECKHE CBOMCTBA MeTauioB. OOIIHe CrIoCOOBI MOTydeHUS
MmeTaisioB. [loHsTHE 0 KOPPO3UU METATIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3un. CriiaBsl (CTadb, 9yT'yH, JIOPATIOMUHUN, OpOH3a) U UX TIPUMEHEHHE

B 6LITy 1 TPpOMBIIJIICHHOCTHU

[Ilenounsle MeTaybl: mosioxkeHue B [leproguueckoil cucTeMe XUMHYECKHX
anemeHToB JI.11. MeHnzeneeBa; cTpoeHUE UX aTOMOB; HaXO0XICHUE B IIPUPOJE.
duznyeckue 1 XUMUUECKHE CBOIMCTBA (Ha mpuMepe HaTpus U Kanus). OKcuabl
U TUAPOKCUIBI HATpUs U Kanus. [IpuMeHeHMe IETOYHBIX METalIOB U UX

COeTMHEHNN
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[[lenoyno3eMenbHbIE METAJIBI MarHuii W KaJbIIMA: TIOJIOXKEHHE B
Ilepuoguueckoit cucremMe xumuueckux dnemeHToB .M. Menneneesa;
CTPOEHUE WX aTOMOB; HaXOXXJCHUE B Npupoje. PU3NYECKHEe U XUMHYECKUE
CBOMCTBA MarHusl M Kalblius. BakHEWIINe COCIWHECHHMS KalbLHs (OKCH],

TUAPOKCHI, coyiH). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHeHHUS

3.5

3.6

AmomuHuii: monoxenne B lleproanyeckoil cUCTeMe XUMHUYECKUX AJIEMEHTOB
J.W. Menneneesa; CTpO€HUE aTOMa; HAaXOXKJeHUE B mpuponae. Pusznyeckue u
XUMHYECKHE CBOWCTBA aIIOMHUHHS. AMQOTEpHBIE CBOWCTBa OKCHAA W

THUAPOKCHU A AJIFOMHUHHAA

Kenezo: nonoxenue B [lepuoanueckoil cucreMe XuMuueckux 3neMenToB ..

MeHneneeBa; CTpOCHHE aToMa; HaxOXJACHHWE B mpupoae. dusudeckwe u




3.7

4.1

XUMHUYECKHE CBOMCTBa xene3a. Okcuipl, ruapokcuabl u conu xenesa(ll) u

skene3a(Ill), ux cocras, CBOMCTBA U MTOTYYCHUE

XUMHUUYECKUH HIKCIIEPUMEHT: 03HAaKOMJICHHE ¢ 00pa3LiaMi METAJJIOB U CILJIaBOB,
X (PU3NYECKHMMHU CBOWCTBAMH; M3YYECHHE PE3YJIbTaTOB KOPPO3HHU METAJUIOB
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHAJIOB), ocoOeHHocTeH
B3aUMOJICHCTBUSL OKCHUJA KalblUsl M HATpusi C BOAOW (BO3MOXKHO
UCIOJIb30BaHUE BHUJEOMATEPHATIOB); MCCIEIOBAHUE CBOMCTB KECTKOH BOBI;
mpolecca TOpPEHMsI JKelle3a B KHCIopoJae (BO3MOXKHO —HCIIOJIb30BAHUE
BUJIEOMATEPHAJIOB); IPU3HAKOB MPOTEKAHUS KAUECTBEHHbBIX PEAKIIUN HA HOHbI
(MarHus, Kanplus, amoMuHus, nuHka, xenesa(ll) m sxenesa(Ill), menu(Il);
HaOJII0IeHUE U ONHMCaHKe MPOLIECCOB OKPAIIMBAHUS INIAMEHU HOHAMU HaTpus,
Kamuss W KanblMs  (BO3MOXKHO — HCIOJb30BaHUE  BHUJIEOMATEpPUANIOB);
uccienoBaHie aM(pOTEpHBIX CBONCTB I'MIPOKCHA ATIOMMHHUSA U THAPOKCHIA
LIMHKA; pEeIIeHNUE SKCIIEPUMEHTAIIBHBIX 3a]a4 110 TeMe «BaxkHelme MeTaibl

1 UX COCAUHCHUA»

XuMus u OKpYyXKaromasa cpeaa

HoBrie MaTCpHraJibl 1 TCXHOJIOTHH. BemecTBa u MaTcpHuaJibl B MMOBCETHEBHOM
JKU3HH YeJIOBEKa. XUMHUS U 300pPOBLE. besomacHoe nCIoIp30BaHNE BEMIECTB U

XUMHUYCCKHUX peaKquI B 6I>ITy. HepBaﬂ IoOMOIIb IMPU XUMHUYCCKHUX OXKOTaX U

OTpPaBJIEHUSX

4.2

OCHOBBI ~ JKOJIOTMYECKOH  TI'PAaMOTHOCTH.  XHUMHYECKOE  3arpsA3HEHHE
okpyxatoieit cpenst IIJIK. Ponb xumuu B perieHn# 5K0JI0THYECKUX MPOOIIEM.
[TpupoaHble MCTOYHUKH YTIIEBOJOPOJIOB (YroJjib, HPUPOAHBIN ra3, He(Th),

MPOJIYKTHI X MEepepabOTKH, UX POJIb B OBITY M MPOMBIILIEHHOCTH

4.3

XVUMHUYECKUH SKCTIEPUMEHT: U3ydeHUE 00pa3lioB MaTepUaoB (CTEKIIO0, CIJIaBbI

MCTAaJIJIOB, IOJIMMCECPHBIC MaTepI/IaJIBI)




MMPOBEPAEMBIE HA OI'D 10 XUMHUHU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpedoOBaHMS

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 00111ero oopasoBanusi Ha ocHoBe PI'OC

1

IIpencrasnenue:

1.1

0 TIO3HABAEMOCTH SIBIICHUH MPUPOJBI, NMOHMMaHUE OOBEKTUBHOMN
3HaYMMOCTH OCHOB XMMMYECKOW HAayKH KakK 00JaCTH COBPEMEHHOI'O
€CTECTBO3HAHHUS, KOMIIOHEHTa OOILIel KyJabTypbl M IMPaKTUYECKOU
NEeSATEIbHOCTH 4YEJOBEKAa B YCIOBHMSIX COBPEMEHHOI'O OOIIECTBA;

IMOHUMAaHHUEC MECTAa XUMHU CPEAN APYIrUX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAaYYHBIX METOAAX IMO3HAHHA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUYICCKHUX MCTOAAX HUCCICAOBAHUS BCIICCTB W HU3YUYCHUIA
XUMHUYCCKUX peaKHI/Iﬁ; YMCHHUE HCIIOJIB30BaTb MOJACIN  IJIA

00BIACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

o cepax npodeccuoHaTbHON NESITEIBHOCTH, CBI3aHHBIX C XUMHUEH
U COBPEMEHHBIMHM TEXHOJOTMSIMHU, OCHOBAaHHBIMH Ha JOCTHKEHHSIX
XUMHYECKOH HAyKH, YTO IMO3BOJUT OOYYArOIIMMCSl pacCMaTpUBAaTh
XUMUIO Kak chepy cBoeld Oyaymel mpodeccruoHaTbHON
NEeSITeTPHOCTH ¥ CHeNIaTh  OCO3HAHHBIM BBIOOD XWMHUH  Kak
npodWIBHOrO MpeaMeTa NpU Mepexofe Ha YPOBEHb CPEIHEro

o0b1ero oopa3oBaHus

2.1

Brmanenue cucreMod XUMWYECKHX 3HAHMM M yMEHHE IPUMEHSTH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

Ba)KHEMIIINE XWMUYECKHE IOHATHA: XHUMHUYECKHH JJIEMEHT, aTOM,
MOJIEKYJa, BEIIECTBO, MPOCTOE U CIIOKHOE BEIIECTBO, OJTHOPOIHAS U
HEOJIHOPO/IHA. CMECh, OTHOCUTENIbHBIE aTOMHAasi M MOJIEKYJISIpHAS
MacChl, KOJMYECTBO BEIIECTBA, MOJb, MOJSPHAs Macca, MOJIIPHBINA
00BEM, OKCHI, KHCIIOTAa, OCHOBAaHUE, CONb (CPeHHsisl), XMMHUYECKas
peaKIus, peakluh COCIWHEHUS, PEaKIUU PA3IOKECHHsS, PEAKIUU
3aMeIIeHus, Peakui OOMeHa, TeroBOM d((EeKT peakiuu, IK30- U
SHAOTEPMUYECKUE PEAKIIMH, PACTBOP, MACCOBasl JOJSI XUMHUYECKOTO

9JICMCHTAa B  COCAUHCHUH, MaACCOBasA HOOJd MW  NPOUCHTHAA
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KOHIIEHTpPALUs BELIECTBA B PACTBOPE, SIPO aTOMA, MJIEKTPOHHBIN €101
aToma, aToMHas OpOuTadb, PagUyC aTOMa, BAJEHTHOCTb, CTEIEHb
OKUCJICHHsI, XUMUYECKas CBSI3b, JIEKTPOOTPULATEIIBHOCTD, OJISPHAS
U HEIOJISIPHAs KOBAJICHTHAs CBsI3b, MOHHAS CBS3b, METAJUIMYECKast
CBSI3b, KpUCTAJUINYECKAS pPEIIETKA (ATOMHAs1, HOHHAsI, METAJJINYECKas,
MOJIEKYJISIpHAsi), HOH, KaTHOH, aHUOH, 3JIEKTPOJIUT U HEIIEKTPOIIUT,
AJIEKTPOJIUTUYECKAs JMCCOLMAIMs, PEaKUUd MOHHOIO OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMH,  OKUCIUTEIb U
BOCCTAHOBUTEJNIb, OKHCJICHUE M BOCCTAaHOBJICHHE, JJIEKTPOJIM3,
XMMHYECKOE pPaBHOBECHE, OOpaTHMble U HEoOpaTHMble DPEaKIHH,
CKOPOCTb XUMHUYECKOW peakuuu, karaimsarop, IIJK, kopposus
METAJUIOB, CIUIABbI

OCHOBOIIOJIATAIOIINE 3aKOHbl XMUMHM: 3aKOH COXPAHEHHMS Macchl,
nepuonnueckuil 3akoH J[.M. MenzaeneeBa, 3aKOH IOCTOSHCTBA
COCTaBa, 3aKOH ABOragpo

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOpHU:, TCOPUA

BHGKTpOHHTH‘IGCKOﬁ Jucconuanun

Biianenne ocHOBaMM XMMHUYECKON IPaMOTHOCTH, BKJIFOYAIOILIEH :

3.1

YMEHUE TpPaBWIbHO MCHOJB30BaTh M3YUYECHHbIE BELIECTBA U
MaTepuaibl (B TOM 4YHCIIE€ MHUHEpalbHbIE YIAOOPEHUs, METAJIbl U
CIUIaBbl, MPOAYKTHI MEpPepadOTKH MPUPOTHBIX  HCTOYHHKOB
YTII€BOOPOAOB (yTJIsi, MPUPOIHOTO Ta3a, HeTH) B OBITY, CEILCKOM
XO035MCTBE, HA TNPOU3BOJCTBE M TOHUMAHUE 3HAYECHHUS IKUPOB,
OenKkoB, YIJIEBOJOB /Il OpraHM3Ma  4YelloBeKa; yMEHHeE
MIPOTHO3UPOBATh BIMSHUE BEIIECTB M XUMUUYECKHUX IPOLECCOB Ha

OpraHM3M 4YeJI0BEeKa U OKPYKAIOUIYI0 IPUPOIHYIO Cpely
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YMCHHUEC UHTCTPUPOBATh XMMHUYCCKHUEC 3HAHWUA CO 3HAHHUAMHU JPYIrux

y4eOHBIX IPEMETOB

HaJIMYHEC OIIbITa pa6OTBI C pa3JINYHbBIMU UCTOYHUKAMU I/IH(l)OpMaI_II/II/I
10 XuMHnun (Haquas[ W HAY4YHO-IIOIYJIApHaA JIUTEparypa, CJIOBapu,
CIIpaBOYHHKH, I/IHTCpHeT—pecprLI)

YMCHUC 00BEKTUBHO OLICHUBATb I/IH(I)OpMaI_II/IIO O BC€IICCTBAX, HUX
MNpeBpalICHUAX W  MPAKTHYECCKOM  IMPUMCHCHHHM W YMCHHUC

HCIIOJIB30BaTh €€ s PCIICHUA y‘-IC6HO-1'IO3HaBaTeJIBHBIX 3aaad




BJIaIIeHI/Ie OCHOBaMHM ITOHSATHMHOI'O arrmapara 1 CHUMBOJIMYCCKOI'O

A3bIKa XUMHH JJIsI COCTaBJICHUA (bOpMYJ'I HEOpPTraHNYCCKUX BEIICCTB,

4 YpPaBHEHUN XHUMHUYECKMX pPEaKLHUi; OCHOBAMH XUMHUYECKOMN
HomeHkatypbl (IUPAC u TpuBHanbHOI)
YMmeHne o0bACHATH CBSA3b MOJIOKEHUs 1eMeHTa B [lepuonnueckoit
CUCTEME C YHCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS AaTOMOB
5 XUMHUUYECKHX DJIEMEHTOB (COCTaB M 3apsj slpa, oOIIee YHCIIO
AJIEKTPOHOB), pACHpPEICICHUEM 3JJIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB HEPBBIX TPEX MEPUOAOB, KAJTUS U KAJIbLIUS
[IpencraBinenne O  MEPUOAMYECKONW  3aBHUCHMOCTH  CBOMCTB
XUMHUYECKHUX AJIEMEHTOB (paJiyCc aToma, 3JIeKTPOOTPULIATEILHOCTH ),
6 MPOCTBIX M CIOXHBIX BEIIECTB OT TMOJOXKEHHUS D3JIEMEHTOB B
[lepuonnueckoii cucreme (B MajblX IMEPUOAAX U  TJIABHBIX
MOJArPYMIax) 1 3JEKTPOHHOTO CTPOEHUS aTOMa
7 YMmenue kinaccuuuupoBarh:
7.1 XUMUYECKUE JIEMEHTHI
7.2 HEOpraHUYECKUE BElIeCTBa
7.3 XUMHUYECKHE PeaKIuu
8 YMeHue ornpenensTh:
g1 BaJICHTHOCTh M CTETICHb OKHCIICHUS] XUMUUYECKHUX AJIEMEHTOB, 3apsijI
' HMOHA
g2 BHUJI XUMHUYECKOM CBS3M U THUIl KPUCTAJUIMUYECKOW CTPYKTYphl B
. COCTMHEHUSX
8.3 XapakTep Cpellbl B BOJHBIX pACTBOPAX BEHIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHCIIUTENDb U BOCCTAaHOBUTEID
9 YMeHue xapakTepu3oBarh (pU3NUecKre U XUMUUECKHUE CBOMCTBA:
MPOCTBIX BEIIECTB (KUCIOPOA, O30H, BOJIOpPOA, TpaduT, anmas,
9.1 KpeMHHI, a30T, ¢ocdop, cepa, XJIOp, HATPUM, KaIHA, MarHHMH,
KaJIBIIMH, aTFOMHHMH, JKEJIe30)
CJIOKHBIX BEIIECTB, B TOM YHUCJIE€ UX BOJHBIX pacTBOPOB (Boja,
92 aMMHaK, XJIOPOBOJOPOJ, CEPOBOJOPOJ, OKCHABI U THIAPOKCHUIIBI

metaimoB [-IIA rpynm, amromunus, meau (1), nunka, xenesa (I u

IT), oxcuast yraepozna (I u IV), kpemuus (IV), azota u pocdopa (111




u V), cepol (IV u VI), cepnucras, cepHas, a30TucCTas, a30THasd,
dbocdopHas, yrojbHas, KpeMHHEBasK KHCJIOTA U UX COJIH)

IIPOrHO3UPOBATE H  XapaKTCPHU30BaTh CBOMCTBaA BCIICCTB B

3aBUCHUMOCTHU OT HUX COCTaBa U CTPOCHH:A, MPUMCHCHHC BCIICCTB B

- 3aBUCUMOCTH OT HMX CBOWCTB, BO3MOXXHOCTb IPOTEKAHHS
XUMHUYECKUX MPEBPAILICHUN B PAa3JIMUHBIX YCIOBUSIX
10 YMeHHe COCTaBIIATh MOJIEKYJISIPHBIC U HOHHBIC YPaBHEHUSI peaKIui,
B TOM YHCJIE:
10.1 peaKkIii HFOHHOTO OOMeHa
10.2 OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
103 WUTFOCTPUPYIOIIUX XHWMUYECKHE CBOWMCTBA HW3YUYEHHBIX KJIACCOB
' (TpyImi) HEOPraHUYECKUX BEUIECTB
10.4 MOJATBEPKIAIOIINX FCHETUYECKYIO B3aUMOCBSI3b MEXI1Y HUMH
11 YMeHue BIYUCIATH (IPOBOUTH PACUEThI):
11 OTHOCHUTEIIbHYI0 MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XUMHYECKOTO 3JIEMEHTA B COSAMHEHUH
11.2 MAaCCOBYIO JIOJIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 YpaBHEHUSM XHMHYECKUX PEAKIUil U HAXOAUTh KOJIUYECTBO
' BEIIIECTBA, 00BbEM U MAaCCy PEareHTOB WU MPOYKTOB PEAKIIUN
12 Bnanenue (3HaHMe OCHOB):
OCHOBHBIMH  METOJJaMHd  HAy4YHOro TMO3HaHus (HaOIIOAeHHE,
121 H3MepeHHe, SKCIIEPUMEHT, MOJICIIUPOBAHKE) TIPU U3YUECHUH BEIIECTB
' U XUMUYECKHX SIBJICHHH; yMmMeHue chopmylnupoBaTh mpoodiiemMy u
MPEAJIOKUTh YTU €€ PeIIeHUS
122 Oe3omacHOi pabOThl ¢ XMMHUYECKMMHU BEIIECTBAMH, XUMHUYECKOU
' MOCY/I0H M J1a0OpaTOPHBIM 00OPYIOBAHUEM
MpaBUiaMu 0e30MmacHOTO oOpareHus c BEILECTBAMH,
WCIIOJIb3YEMBIMH B TTIOBCETHEBHOW KM3HU, TIPABWJIAMH TTOBEJICHUS B
123 HEeNsIX COepexeHHs 30POBbSI U OKPYXKAIOIIEH MPUPOIHON CPEIIbI;

MOHMMaHHE BpeJa (0MacHOCTH) BO3AECUCTBUS Ha KUBbIE OpPTraHU3MBbI
ONpeAeIEHHBIX BEIIECTB, croco0oB YMEHBIIEHUs 51

MMpEaAOTBPAICHHA UX BPCIHOTO BOS}ICI\/'ICTBI/ISI




13

13.1

13.2

13.3

Hamuune MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUA

CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

U3y4eHHEe M  omucaHue  (U3MYECKHX  CBOWCTB  BEIIECTB;
03HAKOMJICHHE ¢ PU3UICCKIMH U XUMHYECKUMU SIBIICHUSIMU; OTIBITHI,
WUTIOCTPUPYIOIIME TPU3HAKU MTPOTEKAHUA XUMHUECKUX peaKlnui
U3YyYeHHE CIIOCOO0B pa3zesieHus: cMecei

MOJIyUeHUE KHUCIOpPOJa M H3YYEHHE €ro CBOICTB; MOJIy4YeHHE
BOJIOPOJIa M U3YYEHUE €r0 CBOMCTB; MOJIyYEHHUE YIJIEKUCIIOTO raza u
M3Y4YEHHE €ro CBOMCTB; IMOJy4YeHHE aMMHUaKa W H3y4YeHHUE €ro

CBOWCTB

13.4

13.5

IIPUTOTOBJIEHUE DPACTBOPOB C OIPEACIEHHON MACCOBOM JOJIEU
pPacTBOPEHHOIO BEILECTBA

IPUMEHEHWE  HMHJAMKATOpOB  (JlakMyca,  METWIOpaHXka WU
denondranenna) s ONpEeNeHUsI XapakTepa Cpelibl B pacTBOPax

KHUCJIOT U LIeJIoYei

13.6

HCCIICIOBAaHNE U ONHCAaHHE CBOICTB HCOPraHM4CCKHUX BCIICCTB
Pa3/IMYHbIX KJIACCOB; U3YUCHUC B3aHMOﬂCﬁCTBHH KHCJIOT C ME€TalllaMU,
OKCHJaMH METaJlJIOB, PaCTBOPUMBIMHA )51 HEPACTBOPHUMBIMU
OCHOBAHUAMHU, COJEIMH, IIOJIYYCHHC HEPACTBOPHUMBIX OCHOBaHHﬁ;
BBITCCHCHUE OJHOro McCTajljia JApyruM M3 pacTtBopa COJIH;
HUCCICIOBAHUC aM(bOTCpHBIX CBOICTB TUAPOKCHUIAOB aJITFOMUHUSA U

IUHKA

13.7

13.8

PEHICHUC SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KJIaCCHI
HCOPTaHUYCCKUX COGI[HHCHHP’I)); ((3J'ICKTpOJ'II/ITI/I‘-IeCKaSI
JAUCCOLIN AL, «Baxnelmuye HeMETaIbl U HUX COCAUHCHUA,

«Baxkneiiie MeTaljibl M UX COSANHCHU

XUMHUYECKHE  OKCIEPUMEHTHI,  HWUIIOCTPUPYIOIINE  MPU3HAKH
MPOTEKAHUS PEAKIINH MOHHOTO OOMEHA; KaYeCTBEHHBIC PEaKIIUU Ha
MPHUCYTCTBYIONIME B BOJHBIX PAcTBOpPAaX HOHBI: XJIOPUI-, OpOMHUI-,
wonua-, cynbdar-, ¢ocdar-, KapOOHAT-, CHIUKAT-aHUOHBI,
TUAPOKCUA-UOHBI, KATHOHBI aMMOHUS, MaTHUS, KaIbIUsl, aTIOMUHUS,

xenesa (2+) u xenesa (3+), menu (2+), nuHKA

14

YmMmeHnue:




NPEICTaBIATh PEe3ydbTaThl JKCIEpUMEHTa B (OopMe BBIBOOB,

14.1 JI0KA3aTeNbCTB, IpaQUKOB U TaOMUI[ U BBISBIATH IMIHPUUYECKUE
3aKOHOMEPHOCTH
YCTAHABIMBAaTh  CBA3M  MEXAY  peajJbHO  HAOIIOZaeMbIMU
14.2 XUMHUYECKHUMH SBJICHUSIMH M TPOLIECCAMU, TMPOUCXOASIIUMHU B

MaKpo- U MUKPOMHUPE, 0OBACHATH IPUUNHBI MHOTOOOPa3usl BEIIECTB




INEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2DK3AMEHE 110 XUMHNH

Koxa

1.1

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

Yucrtsie BemecTBa U cMecu. CriocoObl pa3zienieHus: cMeceit

1.2

1.3

ATOoMBI U MOJICKYIJIBI. Xumudeckue dJaeMEHTBHL. CHMBOJIBI XUMHYCCKHX
DJICMCHTOB. HpOCTBIe " CJIOKHBIC BEIICCTBA.

XumMuueckas Q)opMyna. BaneHTHOCT, aTOMOB XHMMHUYECKHX DJIEMEHTOB.

CreneHp OKUCIECHUS

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OrtHocuTenbHAs aTOMHas Macca.
OTHOCHUTENIBHAS MOJICKYJISIpHAsA Macca. MaccoBas J0J1s1 XUMUYECKOTO DJIIEMEHTa

B COCAUMHCHUU

1.5

1.6

KonuuectBo BemectBa. Mok, MonsipHass macca. MosisipHbIii 00bEM Ta30B.
B3aumocBsI3p KOJIMYECTBA, MACCHI U YHCIIA CTPYKTYPHBIX €IMHUI] BEIIECTBA
Ouznyecknue U XMMHUYECKUE SIBICHUS. XUMHUUYECKasi peakius U e€ MpU3HAKH.

3aKkoH COXPAHCHUSA MACChI BCHICCTB. XHUMUYECKHUE YpaBHCHUA

HepI/IO,[[I/I‘IeCKI/Iﬁ 3aKOH H Hepnonﬂqecxaﬂ CHUCTEMAa XHUMHYCCKHUX OJICMCHTOB

J.1. MenneneeBa. CTpoeHrue aToMOB

2.1

[lepnonnueckuit 3akoH. Ilepuonnueckas cucTeMa XMMHYECKHMX DJIEMEHTOB
JN.M. Menneneesa. Ilepuoasl u rpynmbl. @U3HYECKU CMBICI MOPSAIKOBOIO

HOMEpa, HOMEPOB NepHUOa U FPYIIbI JJIEMEHTa

2.2

Crpoenne atomoB. CocTtaB aToMHBIX sifiep. M3oTomnbl. Dnekrponsl. CTpoeHue
JIEKTPOHHBIX 000J04YeK aTroMoB TMepBbIX 20 XHMHYECKHUX DJIEMEHTOB

[Tepnonnueckoii cucremst J1.11. MeHnneneena

2.3

3aKOHOMepHOCTI/I B U3MCHEHHUM CBOMCTB XMMHUCCKHX DJIEMCHTOB MEPBBIX Tpex
NnepruoaoB, Kajus, KaJlbIUA (pa;u/lyca aTOMOB, JJICKTPOOTPULIATCIIBHOCTH,
MECTANIMYCCKUX HW HEMECTAIIIMYCCKHUX CBOﬁCTB) n Hux COG}II/IHGHI/Iﬁ B
COOTBCTCTBHHU C IIOJIOXKCHHEM OJICMCHTOB B HepHOI[I/I‘{eCKOﬁ CHUCTEME U

CTPOCHUEM HUX ATOMOB

3.1

Crtpoenue BeniecTBa
Xumuueckass cBs3b. KoBajeHTHas (MOJisipHass W HEMOJIApHAs) CBS3b.
DNeKTPOOTPUIIATEIFHOCTh ~ XMUMHYECKHX  dJeMeHTOB. VOHHas  CBS3b.

Meranmnnueckas CBSI3b




3.2

Tunel KpUCTAINIMYECKUX PEIETOK (aTOMHAasl, HOHHAasA, MeETaInyecKas),
3aBUCUMOCTbH CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKON PEMIETKH U BHUA

XUMHUYECKOH CBI3U

4.1

4.2

Baxwneline npeacraBuTeNM HEOPraHMYECKUX BellecTB. Hemertamibl U ux

COCIUHECHUA. MeTamisl ¥ uXx COCIUHCHUA

Knaccuukanuss u HOMEHKJIaTypa HEOPTraHHMYECKUX COCAMHEHUI: OKCHIIOB
(coneobpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, aM(pOTepHBIC) u
Hecosieo0pa3yromye; OCHOBaHHN (IIENOYM W HEPacTBOPUMBIC OCHOBaHUS),
KHUCJIOT (KUCIIOpOJCOAepkKae U OECKUCIOPOAHBIE, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIEC); COJICH (CPEIHUX M KUCITBIX )

dusnyeckue M XHUMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-HCMCTAJJIOB:

BOJIOPO/IA, XJIOpa, KUCIOPO/a, Cepbl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

4.4

duznyeckre ¥ XUMHYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MCETAJJIOB: JIMTHUA,
HaTpusA, KaJIid, Marovisd U KaJbOus, aJIIOMUHHKA, KEJIC3a. SHCKTPOXI/IMI/I‘ICCKI/Iﬁ

o) i HaHpH)KeHI/Iﬁ MCTaJJIOB

dusnyeckue U XUMUIECKHE CBOMCTBA BOAOPOJHBIX CO@I[I/IHeHI/Iﬁ HEMCTAJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/Ia, aMMHUAKA

4.5

dusnyeckue U XMMHUYECKHE CBOMCTBA OKCHJIOB HemeTaioB: cepsl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepona(Il, IV), kpemuusa(IV). [Tonyuenue

OKCHUJ0B HEMETAJIJIIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoiictBa okcuaoB: MetauioB IA—IIIA rpynn, muuka, meau(Il) u

xene3a(Il, III). [TomyueHune okCHI0B METAIIIIOB

XUMHUYECKUE CBOMCTBA OCHOBAHUHN U aM(OTEPHBIX THIPOKCUIOB (Ha MpUMepe
THIPOKCUIOB alllOMMHHUA, Keje3a, ULuHKa). [lodmydeHne oOCHOBaHUN U
aM(OTEpHBIX THAPOKCUIOB

OOmre XMMHUYECKHE CBOWCTBA KUCIOT: XJIOPOBOAOPOIHOM, CEPOBOAOPOAHOIM,
CEpHUCTOM, CepHOM, a30THOH, (hochopHOl, KpeMHHEBOM, yroinbHOU. Ocobbie
XUMHUYECKHE CBOMCTBA KOHIIECHTPUPOBAHHOM CEPHOM M a30THOM KHCIIOT.
[Tonyuenune xkucior

OOue xuMu4Yeckre cBoiicTBa cpeHux coneil. [lomydyenue comneit
[Tonyyenue, cobupaHue, paclo3HaBaHHE BOAOPOJA, KHUCIOpPOJa, aMMHaKa,

YTIIEKHCIIOTO Ta3a B JIA00paTopuu

4.11

[Tonyyenne ammuaka, CEpHOM U @30THOM KHUCJIOT B MpOMbIIUIeHHOCTH. O0miue

CIOCOOBI OJTYYECHHUSI METAJIIOB




4.12

I'eneTnueckas CBA3b MCXKAY KilIaCCaMU HCOPTaHUYCCKUX COGI[I/IHGHPII;’I

XUMHYECKUE PEAKIIUU

5.1

Knaccuukanus XuMHYECKUX peakiuii 0 pa3IudHbIM IPU3HAKAM: 110 YUCITY U
COCTaBY YUYacCTBYIOIIMX B pEaKIMM BEIIECTB, MO TEIUIOBOMY 3(ddexTy, mo

U3MEHEHHIO CTEIICHEH OKMCICHUS XUMUUYECKUX YJIEMCHTOB

5.2

5.3

54

5.5

TernoBoit APeKT XUMHUYECKOH peakiuH, TEPMOXUMHYECKHUE YpaBHEHHS.
DK30- ¥ 9HJI0TEPMUYECKUE PeakuH. TepMOXUMHUIECKHE YpaBHEHUS
OKHCIUTENEHOBOCCTAHOBUTENBHBIC peakunuu. OKUCIUTENN 1 BOCCTAHOBHUTEIH.
[Ipomiecchl  OKMCIIEHUST H  BOCCTAHOBJICHHUS.  DJEKTPOHHBIH  OamaHc
OKHCJIUTEIILHOBOCCTAHOBUTEIBHOMN PeakLuy

Teopust snekTponuTrdeckoi aucconnanuu. Katnonel, aHHOHBI. DJIEKTPOIHUTHI
Y HEe3JNEeKTPOoJUThl. CUJIbHBIE U ClIa0ble 31eKTPOaUThI. CTeneHb TUCCOalun

Peakuuu MoHHOTO obMeHa. YcioBus IMIPOTCKAHUA peaKuHﬁ HOHHOI'O O6M€Ha,

IIOJIHBIE Y COKPAIIEHHBIE HOHHBIE YPABHEHUS PEAKIIUN

XHMHMS M OKpYXKaromas cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEJHEBHOM JKM3HM 4YeloBeKka. besomacHoe
UCIOJIb30BAHUE BELIECTB M XMMUYECKHUX pEaKkUui B jabopaTopuu U OBITY.

HepBasl IMOMOIIb P XUMHUYCCKUX OKOT'aX U OTPABJICHHUAX

6.2

XUMHYECKOE 3arps3HEHUE OKPYKAIIIeH cpenbl (KUCIOTHBIE —JOXKIH,
3arpsi3HEHUE TOYBBI, BO3JyXa U BOAOEMOB), CIIOCOOBI €ro MpeloTBpaIleHUs
[IpenensHass nomyctumasi koHueHTpauus BemectB (IIJIK). Ponp xummn B
pelIeHUH HKOJIOTUYECKUX MpobieM. YCuileHHe MapHUKOBOro »(dekxTa,

pa3pylieHue 030HOBOTO CIIOS

6.3

6.4

[Tpumenenue cepsl, a3ota, ¢pochopa, yriaeposa, KpeMHHUS U UX COCTUHEHUH B
OBITY, MEIWIIMHE, TPOMBIIUIEHHOCTH W CEIbCKOM Xo3siicTBe. [IprMeneHue
METAJUIOB M CIUIABOB (CTallb, YYT'YH, TIOPAJIOMHHMNA, OpoH3a) B OBITY U
MPOMBIIITICHHOCTH MX coequHeHni. [IoHATHE 0 KOPPO3UH METAIIIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3UU

[TpupoaHble HMCTOYHMKM YTIIEBOJOPOJOB (Yroib, HNPUPOAHBIN Ta3, He(Th),

MPOAYKTHI UX MepepaboTKu (OCH3MH), UX POJb B OBITY M MPOMBIIIIIEHHOCTH

6.5

HepBOHa'-IaJ'II)HI)Ie MOHATHI 00 OpPraHM4YCCKHUX BEIICCTBaX KaK O COCAMHCHHUAX
yrjiaepoaa (MeTaH, 9TaH, OTUJICH, alICTUWICH, 3TAHOJI, INIULICPHUH, YKCYCHAas KI/ICJ'IOTa).
IloHsaTHe 0 OMOIOTHYECKH BaKHBIX BCHICCTBAX: XUpax, 6em<ax, YrjaeBoaax — v ux

POJIM B )KU3HU YCIIOBCKA




7 Pacuérsr:
7.1 o GpopmMynaM XUMHUYIECKUX COSTUHEHUHN
7.2 Macchl (MaccoBOi) 10JIU PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMUYECKUM YPABHCHHSIM




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumusi: 8- kitacc: 6a30BbIM ypOBEHb: YUeOHUK; S-€ U3/aHKe, epepaboTaHHOe
[Mabpuensn O.C., OctpoymoB W.I'., CnaakoB C.A. AKIIMOHEPHOE OOIIECTBO
«M3marensctBo «IIpocBemenue»

» Xumust: 9-if kimacc: 6a30BbIN YPOBEHb: YUCOHHK; 5-€ U3MaHNE, TepepaboTaHHOE
["a6puensn O.C., Octpoymon U.I'., CnaakoB C.A. AKIIMOHEpHOE OOIIECTBO

«I/IB,[[EITGJ'ILCTBO ((HpOCBeHleHI/IG»

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

1.IlpakTrueckue (J1abopaTopHbIe) pabOThl IO Y4eOHOMY NpeaMETy « XUMHU. 8-
11 xnaccet (2024 r.) edsoo.ru

2.Metoauueckre pekomeHaanuu. CucreMa OLeHKH JOCTHKEHUM INIAHUPYEMBIX
MIPEAMETHBIX Pe3yJIbTaTOB OCBOCHUS YUeOHOTO TIpeameTa “Xumus”. 8-9 Kimacchl
(2023 1.) edsoo.ru

3. Meronnueckoe nmocodue. Xumus. 8-9 kiaccel 6a30BbIid ypoBeHb (2022 1.)
edsoo.ru

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
UHTEPHET

bu6mmoreka IJOK
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