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HOACHUTEJIBHASA 3AIINCKA

Ha ©6aze wuentpa «Touka pocrta»  oOecreuuMBaeTcs  pealn3alus
0o0pa3oBaTebHBIX  MPOTPAaMM  €CTECTBEHHOHAYYHOW UM TEXHOJIOTHYECKOM
HaMpaBJICHHOCTEW, pa3pabOTaHHBIX B  COOTBETCTBHUM C  TpeOOBaHUSIMU
3aKOHO/ATeNIbcTBA B cdepe oOpa3zoBaHus U C y4€ToM pexkoMeHnpanuii dene-
paJIbHOTO OomNepaTopa y4eOHOTo mpeaMeTa « X UMHUsI.

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJicHa Ha OCHOBE TpeOOBaHMU K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPeICTaBIECHHBIX
B ®I'OC OOO, a Ttakxke Ha OCHOBe (enepanabHO pabouell MporpamMmsl
BOCITUTAHMS U C YUETOM KOHIIEIIIUU MIPETNoaBaHus yueOHOTo nmpeaMeTa « XuMus»
B 00pa3oBaTeNbHbIX opranusaiusax Poccuiickoit denepanum.

[Iporpamma mo xumuu 1aéT TPEACTaBICHUE O IEAX, OOIIeH cTpaTeruu
o0ydeHUs, BOCHUTAHWUS M Pa3BUTUSA OOYYAIONIUXCS CpPEACTBAMU y4YEOHOTO
npenMera, YCTaHABJIMBAET o0s3aTeNIbHOE peIMETHOE coJiepKaHue,
npexycMaTpUBaeT pachpeiesieHne €ero Mo KiaccaM U CTPYKTYpUpPOBaHUE T10
pasnenaM M TeMaM MPOTrPpaMMbl IO XUMHUH, OINpEIETseT KOJUYECTBEHHBIC U
KayeCTBEHHbIE XapaKTePUCTUKH coJiepKaHus, PEKOMEHIyEMYIO
MOCJICIOBATEIBHOCTh ~ U3YYEHHS] XUMHUM € Yy4€TOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBsI3€W, JIOTMKM  Y4eOHOro  TIpolecca, BO3PACTHBIX
0COOEHHOCTEW O00ydYarolmuxcsi, OINpeaenseT BO3MOXHOCTH TMpeAMeTa s
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTenbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIIero oO0pa3oBaHUs, a Takke TpeOOBaHUHN K
pesynbrataMm oOy4YeHHs] XMMHUHM HA YPOBHE IeJIe M3y4YEeHHsI TTPEIMETa M OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIHHON JEATEIbHOCTH OOYYAroIIerocsi MO OCBOEHHUIO
y4eOHOT'0 COJIepIKAHUS.

3HaHME XHMHUU CIY)KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
o0Oy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IUHCTBE MHPA, BAKHYIO
poiib WrpatoT (GopMUPYEMblE XUMHUEH TMPENCTABICHUS O B3aMMOIIPEBPAIICHHSIX
SHEPTrUM M 00 SBOJIONUHU BEIIECTB B MPUPOJE, O MyTAX PEHICHHS TI00aTbHBIX
mpoOJieM yCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CBHIPbEBOHM, SHEPIETHUYCCKOM,
MUTIEBON M DKOJIOTUYECKON 0€30MacHOCTH, TPOOIIEM 3IPaBOOXPAHCHHS.

N3yuyenne xumun:

CIIOCOOCTBYET  pealim3allid  BO3MOXKHOCTEH IS CaMOpPa3BUTHS |
dbopMupOBaHUS KYITbTYphI IUYHOCTH, €€ 001el 1 (GYHKIIMOHATHHOU TPAMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
o0y4Jarolmuxcs, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4yeOHOH  JIeSITENbHOCTH,
AKCHEPUMEHTAJIbHBIX M HCCIIEIOBATEIbCKUX YMEHUN, HEOOXOJUMBIX Kak B
MOBCEJIHEBHO )KM3HU, TaK U B IPOPECCUOHAIBHON JIEATEeIbHOCTH;



3HAKOMHUT CO CHEHU(PUKOW HAYYHOTO MBIIUIEHUS, 3aKJIaJIbIBAET OCHOBBI
LIE€JI0CTHOTO B3TJIs1a HA €AMHCTBO MPUPOJIBI U YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM
ATaroM B (pOPMUPOBAHUU €CTECTBEHHO--HAYYHOU IPAMOTHOCTH 00 y4YaroIINXCs;

crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
-HAYYHBIM 3HAHUAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B HKOJIOTHYECKOE
oOpa3zoBaHue 00YyUaOIINXCS.

JlanHble HampaBieHUS B OOYyYEHMHM XUMUU O0ECHEeuMBAIOTCS CHEeUU(UKOM
colepkaHusl  yd4eOHOro mpeameTa, KOTOpbIM  SBIAETCA  IEAaroruuecku
aJanTUPOBAHHBIM OTpakeHHEeM 0a30BOM HAYKH XMMHH Ha ONPENIEIEHHOM JTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIero o0pa3oBaHHsl OPUEHTUPOBAH HA
OCBOCHHUE OOYYAIONIMMUCS CHCTEMBbI TEPBOHAYATIBHBIX TOHATHH XUMHUU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYMMBIX TOHSATHM
OpraHUYeCKOM XUMHHU.

CtpykTypa cojaepaHusi MporpaMMbl MO0 XUMUU c(hopMUpOBaHa Ha OCHOBE
CUCTEMHOro monaxona Kk e€ uzyudeHuto. CojaepikaHue CKIIQJbIBAETCS W3 CUCTEMBbI
MOHSATUN O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMHUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO TPHUHIUITY
MIOCJIEIOBATENIBHOTO Pa3BUTHUS 3HAHUK HA OCHOBE TEOPETHUECKUX IPEACTaBICHUM
Pa3HOr0 YpOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeacTaBiICHUN 00 DIIEKTPOJMTHUYECKOW JTUCCOIMAIMKM BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUS pPacCMATPUBAIOTCS HAa OCHOBE AMIHUPHUYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
VpPOBHS K JPYyromy, BBITIONHSS (QYHKIUKU OOBSACHEHHS W MPOTHO3WPOBAHHS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUECKOTO MPUMEHEHUS U TOIYYEHUS
M3y4aeMbIX BELIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
MIPEJICTABJICHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTHUHBI MUPA B JIOTUKE
e€ CHUCTeMHOW NpHUPOAbI, LIEHHOCTHOTO OTHOILICHHS K HAYYHOMY 3HAHUIO H
MeTOoJaM TO3HaHMs B Hayke. M3ydeHue XWMHU MPOUCXOJMUT C MPUBICUCHUEM
3HAHWA W3 paHee W3YYCHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXKaloumi Mupy,
«buonorus. 5-7 knacce» u «Puszmnka. 7 Kiacey.

[Ipy wW3ydeHMM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMUYECKOW HAyKH Kak O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATeNIbHOCTU YeJIOBEKa M KakK OJHOT0 M3 KOMIIOHEHTOB MHPOBOM KYJIbTYPHI.



3amaya y4eOHOro mnpeameTra COCTOUT B (DOPMHUPOBAHUM CUCTEMBI XUMHUUYECKHX
3HAHUN — BaXXHEUIINX (PAKTOB, MOHATUN, 3aKOHOB U TEOPETUUECKUX MOJOKEHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa, fA3blKka HayKH, B
MpUOOIIEHUN K HayYHbIM METOJaM TO3HAHUS TMPU U3YYCHUU BEIIECTB U
XUMUYECKUX peaKInid, B (GOPMUPOBAHUU U PA3BUTUU MO3HABATEIBHBIX YMEHHUUN U
UX TPUMEHEHWU B Y4YEOHO-IO3HABATENbHOW U Y4EOHO-UCCIIEN0BATEIbCKON
JEeSTENbHOCTH, OCBOEHUHU MpaBusl Oe30macHOro oOpamlieHus ¢ BEUIeCTBAMH B
MOBCETHEBHOM KU3HM.

[Ipu u3ydyeHUM XUMUM HAa YPOBHE OCHOBHOT'O OOIIETO 0Opa30BaHMs BaXKHOE
3HaYEHUE MPUOOPENH TaKKe 1IeU, KaK:

— (QopMHpOBaHHE WHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM0oOOpa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEILHOMY MPHUHSTHUIO PEIICHUH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSIM JKU3HU;

— HampaBJICHHOCTh OOyYEHHsST Ha  CHCTEMaTUYeCKoe TMPHOOIIECHUE
o0ydJaromuxcs K CaMOCTOSITEJIbHOM TI03HABATEIBLHON JEATCIbHOCTH, HAYYHBIM
MeToJaM TMO3HaHUs, (POPMUPYIOIIUM MOTHBALMIO W Pa3BUTHE CIOCOOHOCTEH K
XUMUU,

— o0ecrniedueHne YCI0BUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00yJarOIITUMUCS
OTbITAa Pa3HOOOpPA3HOM MEATETHLHOCTH, IMO3HAHUS W CaMOIO3HAHUS, KIFOYEBBIX
HABBIKOB (KIIFOUEBBIX KOMIETEHIMI), UMEIONINX YHUBEpPCAIbHOE 3HAUCHHUE MJIA
Pa3JINYHBIX BUIOB AEATEIbHOCTH;

— (dopmupoBanue o0miel (YHKIMOHAIBHON U €CTeCTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPY’KaIOUIEro MHUpa, MCIOJIb3ySl 3HAHUS WU OIbIT, MOJYYEHHBIE MPU H3YyYEHUH
XUMHH, TPUMEHATh HMX TPH PEUICHUU Mpo0JeM B TOBCEAHEBHOW >KU3HU H
TPYZOBOU AEATEIBHOCTH;

— ¢opMmupoBaHHE y OOYyYalOIUXCS T'YMaHUCTUYECKUX OTHOIICHUH,
MOHUMAaHUS [IEHHOCTH XUMHUYECKUX 3HAHUA I BBIPAOOTKH DKOJIOTHUYECKH
11eJIeCO00pa3HOr0 TOBEJEHUS B OBITY W TPYAOBOM JEATEIRHOCTH B LEIAX
COXpPaHEHHUsI CBOETO 3/I0POBbS U OKPYKAKOILIEH IPUPOIHON CPEBI;

— pa3BUTHE MOTHBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CAaMOBOCTIMTAHMIO HA OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOQUis M HAMPABICHHOCTH JATbHEHUIIETO
00yJeHUSI.

OOmiee YuCIO dYacoB, OTBEACHHBIX MJIsi HW3YYCHHS XMMHH Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctasisieT 136 gacoB: B 8 kinacce — 68 gacoB (2
yaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEJIEINIO).



COJAEPKAHUE OBYUEHUSA
8 KUIACC

IlepBoHayaibHbIe XMMUYECKHE OHATHS

[Ipenmer xumuun. Ponb XvMuu B KU3HU YelloBEKAa. XMMHUSA B CUCTEME HayK.
Tena wm BemectBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATpPETaTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKUE JJIEeMEHThl. CHMBOJBI XHUMHUYECKHX
31eMeHTOB. [IpocThie U CIIOXKHBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnueckas ¢opmysa. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOCUTENbHAs AaTOMHAs Macca.
OtHocuTenbHAsT MOJIEKYJISIpHAass Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomnuecTBo BemectBa. Mosib. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4HCJIA CTPYKTYPHBIX €IWHMI] BemecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHEHMUIA.

DuU3NYECKUEe U XMMUYECKUE ABJICHUS. XUMUYECKasi peakius U €€ MpU3HaKHU.
3aKOH COXpaHEHHS MacChl BEIIECTB. XUMHUUYECKHE ypaBHeHHs. Kiaccudukarus
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1a00OpaTOpUu M
npuéMamMu oOparieHus: ¢ J1abopaTOpHBIM 000PYJO0BAaHUEM, U3yUYEHUE U OMUCAHUE
¢uznuecknux CBOMCTB 00pa3llOB HEOPTraHWYECKHWX BEIIECTB, HaOI0/IeHUE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATUBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJICHCTBHE MeJIa ¢ KUCIIOTOM) SIBJICHUM, HAOIIOIeHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklHil (pa3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3anMOICCTBHE Keje3a ¢ pactBopoM conu menu (11),
M3y4eHHE CIOCOOOB pa3/elieHuss CMECEil: ¢ MOMOIIbI0 MarHuTa, (PuIbTpoBaHUE,
BBITIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpOBEACHNE OYNCTKUA MMOBAPEHHOM
COJIM, HAOJIOJEHHE W  ONHCAHUE  PEe3yJIbTATOB  MPOBEICHHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1apocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Boznyxa. Kucimopon — 3JIe€MEHT U MpPOCTOe
BemlecTBo. HaxokaeHue kucimopojga B mpupoje, (GU3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenue kucnopoma. CrocoObl



MOJIyYeHHs] KUCJIopoAa B JabOpaTOpud W MPOMBINUIEHHOCTH. Kpyrosopot
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/1yXa, yCUJICHHE apHUKOBOro 3¢ (dekra, pa3pylieHrue 030HOBOTO CIIOs.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

Momnsipabiii 00BEM ra3oB. Pac4€Thl Mo XMMHUYECKUM YPaBHECHUSIM.

®dusznyeckue CcBOMCTBA BoAbl. Bojga kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jis BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJAbL. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT BOAbI B MpPUPOJE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. @Puznyeckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucior. @usznyeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamieHusi ropeHust (mokapa), O3HAKOMJIEHHWE C oOpasllaMu OKCHIOB U
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJb, HCCIeIOBaHHE OCOOCHHOCTEM pPAacTBOPEHMS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue 00pas3lOB  HEOPraHMYECKUX BEHIECTB PA3JIUYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeETaJUlaMH, PEaKUUMid HEUTpaau3aluu, IOJyYEHHE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPa COJM, PEIICHUE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeneeBa. CTpoeHne aToMoB. XHMHYECKAsi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCHUIBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkonepuogHas ©  JJIMHHONEpPUOAHAs  (HOPMBI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04eK aroMOB TepBhIX 20 XUMHYECKUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJUINYECKUX CBOMCTB I10 IPyIIaM U NEPUOJaM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
rpaXkJIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHas CBS3b.

Crenenb  okucieHus.  OKHUCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. YE€pe3 HCMOJIb30BAaHUE KakK OOIIUX EeCTeCTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMH ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE TIOHSTHSI: HAYYHBIM (aKT, TUIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
W30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, AJIEKTPUYECKHUI 3apsijl, BEIIECTBO, TEJIO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX DJIEMEHTOB IMEPBBIX TPEX TMEPUOJIOB, Kalaus, KaJIbIUi U HX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMUYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYeCKUX peaKIuii 0 pa3IudHbIM MpU3HAKaM (IO YHCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[lonsiTue o ckopoctu xumuyeckoil peaknuu. llonstue o0 00OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHUCJIUTEbHO--BOCCTAHOBUTEIBHBIX ~PEAKIUMA C HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCONUALIMN. DIEKTPOIUTHI U HEXJIEKTPOIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€éHHbIE HMOHHBIE YypaBHEHMs peakuuil. CBolcTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpPOB BEIIECTB, IMpOLECCAa AMCCOLMAIMU KHUCIOT, IIEJIOYEd U  COoJeH
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiuu pasioKEeHHs, COCTUHEHUS), paclio3HaBaHUE HEOPraHHMYECKHX
BEIIECTB C TIOMOIIBK0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTayibl U MX COeIMHEHUS

OO6mast xapakrtepucTuka TanoreHoB. (OCOOCHHOCTHM CTPOCHUS aATOMOB,
XapaKTepHble cTeneHu okucieHus. CTpoeHne U (U3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOz€CTBUE € METAJJIaMH, HEMETAUIaMH, Ieso4aMu). XJIOPOBOJIOPO/I.
ConsHass KUCIIOTa, XMMHYECKHE CBOMCTBa, IMOJy4YeHHE, NMpUMEHeHue. [leicTBue
XJIOpa M XJIOPOBOJOPOJA Ha OpPraHW3M 4YeJIOBEKa. BakHeumue XJIOpUAbl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMu4eckre cBorcTBa. OKCHABI Cepbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHIOB.
CepHas kmciora, (uU3HUecCKMe © XHMHYCCKHE CBOWCTBA (00mME Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenne cepHoil KUCI0Thl. CONM CEPHOM KUCIIOThI, KAUECTBEHHAs PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHHUS. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
¢usnueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
dbu3nYecKue U XMMUYECKUE CBOMCTBA, MOJyuyeHue U npumeHenue. Coau aMMOHUS,
ux (pu3nyYecKue U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3NMYECKUe U XUMHUYECKUE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonp3oBanue HUTpPATOB H CcOJied aMMOHMS B KadeCTBE MHUHEPAJIbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MOYBbl M BoAo&éMOB). docdop,
ajtoTponHeie Moaudukanuu (Gochopa, GuUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NdecKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaTroB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJEepoj,  aJuIOTPOITHBIE
Moau(UKALMK, PACHpPOCTpaHEHHE B Mpuponae, (GU3MYECKue U XUMHUUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B mpupozae. Okcuibl yriepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJIOTHYeCKHe MpOoOIeMbl, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), rumore3a r100aNbHOTO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIILIEHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHITHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHIX
yraepojaa (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTaHOJ, TJIUIEPUH, YKCYCHAs KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (O€H3WH), WX POIb B OBITY M MPOMBIIUICHHOCTH.
[TorsiTHe 0 OMOJOTMYECKN BAXKHBIX BEIIECTBAX: KUpaX, OelKax, yriaeBojgax — U ux
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuyeckue U XUMHUYECKHE CBOWCTBA, IOJYyYEHUE U
npuMmeHerre. CoenuHeHHs KpeMHHs B mpupojge. OOmme mpeacTaBieHus o0
okcune kpemuus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITYy, B TPOMBIIIUICHHOCTH. BaKHEHIINE CTpOUTEIbHBIE MaTepHAalbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [Ipobiembl 6€30MacHOro0 UCIMOJIb30BAHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpaxkaromue (U3NYECKUE U XUMHUUYECKHUE CBOMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTepraoB), HaOOICHUE TIpoIiecca OOYTJIMBaHUs caxapa MoJl JIeHCTBUEM
KOHILICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
WOH W HaOJIOJICHHE MpuU3HaKa €€ MPOTEKaHUs, O3HAKOMIICHHE C (PU3nuecKuMu
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi HA MOH aMMOHUS U (PocdaT-uOH U U3yYEHUE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJNYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIBHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTallioB. MeTaminueckasi CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DNEKTPOXUMHUYECKUA  Psf
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crnocoObl moyyeHus MeTawioB. [loHATHE O KOppO3UM METAJUIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHE MX aTOMOB, HAXOXICHHUE B IMPUPOJE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



TUAPOKCHABI HaTpusai W Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HUX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucrteMe xumudeckux ainemeHToB JI. 1. Menneneesa, crpoeHue
MX aTOMOB, HaX0XJI€HUE B IIpupoae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxkuHelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMI: IOJIO)KEeHUE B [lepnoanyueckoi cucTeMe XUMUYECKHX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenaeneeBa, CTpOEHHUE aToMa, HAXOXKJAEHUE B mpupoae. Du3nuyeckue Hu
XUMUYECKHE CBOMCTBA ee3a. OKCUIbI, THAPOKCUIBLI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4Y€HHE  PE3yJbTaTOB  KOPPO3WHU  METAUIOB  (BO3MOXHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BOBMOXXHO  HWCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  IMPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIIMBAHHUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeilne
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuii IKCnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemunle ceéa3u



Peanuzammst MeXMpEeIMETHBIX CBSI3€H MPU M3YYCHHM XUMUU B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMUX E€CTECTBEHHO-HAYyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IIHKIIA.

OOmme ecTeCTBEHHO-HAYUYHBIC IMOHATHS: HAy4dHBIM (DAaKT, rUmoTes3a, 3aKoH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
U30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUYCCKUN 3apsjl, MPOBOJHUKH,
MOJYNIPOBOIHUKH, JUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAs
peméTKa, CIUiaBbl, (U3MYECKHE BEIMYUHBI, SAUHHUIIBI W3MEPCHHS, KOCMHYECKOEC
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, npIxaHue, Ouocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC MOPOIHI,
NIOJIC3HBIC NCKOIIAeMbIC, TOIIJIUBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYEeHHMs] XUMUU B €AUHCTBE Y4YeOHOW U
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHMs, CAaMOPA3BUTHS U COLIMATTU3AIUMU O0YyYarOIINXCA.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OTE€UECTBEHHOMY KYJIBTYPHOMY, HUCTOPUUECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSIX 00 YCTPOWCTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIeIOBAaTEIbCKOM, TBOPYECKOM M JAPYrUX  BHJAAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOINM B TpOIEcce ITOW Y4YEOHOM eATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MPUPOJTHOM CPEIOi, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTE;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Y4yeOHbIMH TEKCTaMM, CIPABOYHOMU



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIIPaBICHHOCTH M YPOBHS OOYyYCHHS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCICIACTBUH U
HENIPHSITHE BPEAHBIX MPUBBIUCK (YIIOTPEOIICHHS aIKOTOJISI, HAPKOTUKOB, KypEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBOXCHUEC K TPYAy W pe3ysibTaTaM TPYAOBOW JEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIEeIHON Mpo¢eCcCUOHANBHON JESITEIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIeCTBOBAHUS, TOHUMAHKUE IIEHHOCTH 3I0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YTPOKAIOIIUX 3TOPOBBIO U KU3HU JIFOCH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM M IMyTeH UX pEIIeHUs MOCPEACTBOM METOJOB XHMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TOHATUA (3aKOH, TEOpHs,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



HAay4YHOW KapTHUHE MUpa, U YHUBEpCAIbHbIE YueOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JJornyeckue 1eicTBus:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SIBICHUM, BEHIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOJIBI M 3aKIFOUCHUS

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI DJIEMEHTA), XUMH4YecKas (opMysia W ypaBHEHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJISTH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE HCIOJIb30BAaTh IMOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
IPOBEPKE MPABUIIBHOCTH BBICKAa3bIBAEMBIX CYKJICHHII;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 PE3yJIbTaTaM MPOBEAEHHOIO OMNBITA, UCCIEIOBAHMS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIONYJISIpHAST  JIUTEpaTypa XUMHYECKOTO COAEpKaHUsl, CIPaBOYHBIE
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBieHUs] HHPOPMalUU U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYKAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITTOJIHEHUSI MIPE/ITIOKEHHON 3a1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
nabopaTopHOM pabOTHI O UCCIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MTPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3unuil (00CyXJeHns, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPIUHAIIMS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYLIECTBIISITh, KOHTPOJIMPOBATh U IMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOXO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJIYYEHHsI HOBBIX 3HaHUM 00 M3y4aeMbIX OOBEKTaxX — BEIIECTBAX M PEAKLHUAX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeaMETHBIX peE3yJbTATOB IO OCBOCHUI 00s3aTEIbHOIO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJIYYEHUIO HOBOTO  3HAHUS, €ro HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX TMOHSATUM: aTOM, MOJEKYJa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO AJIEMEHTa B COCAUHEHUU, MOJISIPHBIA 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKHUE PEaKIIMH, TEMI0BOU 3 PeKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBas JOJisI BEIIEeCTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XWMHUUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepuogmueckoro 3akona J[. M. Mengaeneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXPAaHEHUsI MAacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH W XapakTepu3oBaTh Tabmmunyto (opmy Ilepuoamueckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepuoguyeckas cucrema XuMmudeckux siaemeHToB J[. .
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIaCCU(PUIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE pPEaKUuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEaKLUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOLINX XUMUYECKUX PEAKLIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MAaccChbl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »djeMeHTa 1o Qopmyie
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIo,
BBISIBICHUE TMPUYUHHO--CJIEJACTBEHHBIX CBSA3EH — JJIsI U3YyYEHHs] CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh  NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYJOBaHMEM, a TakKe TMpaBWjiaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOJAa U KHCIOPOJA), TMPUTOTOBICHUIO
pacTBOPOB C OMNPEAECIEHHON MACCOBOM J0JI€ pacCTBOPEHHOIO BEIIECCTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xonmy o0yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasl PEaKI[usi, XUMUIECKast CBsI3b, TETIOBOU A(DHEKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEAeIbHO IOMyCTUMAas
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEISATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCMHEHUAX, 3aps]l MOHA MO0 XMUMHUYECKOU (popmMyre, XapakTep Cpeabl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepuonuyeckoit CUCTEMbl XUMUYECKUX DJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUSA  aTOMOB  XHMHUYECKHX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
npeaenax MallblX MEPUOJ0B U IIABHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOmMEe W crenu(puuecKkrue XUMHUYECKHUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHiA
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIlHii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJEKYISIPHYI0O W MOJSPHYIO MAacchl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHbIM OOOpYIOBAaHWEM, a TakKKe TMpaBwia oOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMU TIO BBITIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEHIECTB: PACIIO3HABATH OMBITHBIM IYTEM XJIOPUA-, OpPOMH/I-,
noaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEILHON JEATEIbHOCTH — aHAIN3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBISIBIICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HaOJIIOIeHNe, M3MEpPEHUE, MOJCIUPOBAHUE, HKCIEPUMEHT (peaibHbId U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN



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

[Tepuonnueckuii 3aKOH U
31 [lepuoauueckas cucrema 7 bubnuorexa [IOK
' XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
Memnpene-eBa. CTpoeHue aroma
XuMudeckasi CBS3b.
3.2 OxucnuTensHo- 8 1 bubmorexa HOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIIbHBIE PEAKITUN
bu6moteka [IOK
4 1
TOTO TO pasiety ° https://m.edsoo.ru/7f41837c
bu6moreka [IOK
P 3 1
CICPBHOE PpEME https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 5 5
I[TPOT'PAMME
IMOYPOYHOE IIVIAHUPOBAHMUE
8 KJIACC
Kosn4yecTBo 4acoB DJIeKTPOHHBbIE HUcnonb3oBanue
Ne aTa uudpoBbIE o0OpyI0BaHHUA
Tema ypoka Kounrpoubusie | IlpakTuueckue A bp py
n/n Bceero u3ydyeHusi  o0pa3zoBaTesbHbIE nenrpa «Touka
padoThI padoThI
pecypcsl pocTay
[Ipenmer xumuu. Pois
XUMHU B JKU3HU 1 bu6mmoreka [IOK
yenmoBeka. Tema u https://m.edsoo.ru/ff0d210c
BeIlleCTBA



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/ff0d210c

Jaruuk

TEeMIIePaTyphl
) [TonsiTHEe 0 METOTAX bubmmoreka [JOK (TepMonapHii)
[O3HAHKS B XUMHU https://m.edsoo.ru/ff0d227e P P ’
CITUPTOBKA
Texnuka
[IpaxTrueckas padota Ne
0€30TacHOCTH B
1 «IIpaBuna paboTsl B
N KaOMHEeTe XUMHUH
3 ab0paTOPUH U PUEMBI bubnuotexa [JOK ertoa «Touka
oOparieHus ¢ https://m.edsoo.ru/ff0d23dc HEHTp
Pocray.
1a060paTOpPHBIM
3HaKOMCTBO €
000pyI0BaHUEM
000pyTI0BaHHEM
YucTele BemiecTra 1
4 cmecu. CriocoObl brbmorexa [TOK
’ . https://m.edsoo.ru/ff0d26ca
paszeneHust cMecei
[TpakTrueckas padota Ne
5 2 «Pa3nmenenne cmecei bubnuorexa [JOK
(Ha IpUIMEpPE OYUCTKHU https://m.edso0.ru/ff0d28c8
MTOBAPEHHOM COJIN )»
6 ATOMBI 1 MOJICKYJTBI bubmorexa [TOK
v https://m.edsoo.ru/ff0d2a6c
XHUMHYECKHUE DJIEMCHTHI.
7 3HaKu (CUMBOJIBI) bubmotera [JOK
https://m.edsoo.ru/ff0d2be8
XUMHUYECKUX DJIEMEHTOB
8 [IpocThlie U cloXXHBIE bubnuoreka [JOK
BelllecTBa https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYIIIPHOE bubnuorexa [IOK
y4EHHE https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSHCTBA bubnunorexa LIOK



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

CcOCTaBa BEIIECTB.
Xumuueckas hopmyia.
BanentHOCTH aTOMOB
XUMHYECKUX DJIEMCHTOB

https://m.edsoo.ru/ff0d2eae

OtHOCHUTENbHAA aTOMHAS

11 macca. OTHOCHUTEIbHAS bubmmorexa [TOK
) https://m.edsoo.ru/ff0d323c
MOJICKYJISIpHAsI Macca
Jatuuk
TEMIIEPATYPEI
MaccoBas nois P ypu
12 T —— bubnuotexa [JOK TJTATUHOBBIHN
https://m.edsoo.ru/ff0d350c Jatuuk
COEIUHEHUU 5
ONTHUYECKO
[UIOTHOCTH
13 KoaunuecTBo BermecTBa. bubnuotexa [JOK
Monb. MonspHas macca https://m.edso0.ru/ff0d5230
dusnyeckue u
14 XUMHWYECKUE SIBJICHUS bubmmorexa LOK
) https://m.edsoo.ru/ffod37fa
XUMHUYECKasi PeaKIus
[IpusHaku u ycnoBus
15 MIPOTEKAHUSA XUMUYECKIX Eubmorexa ITOK
P ¥ https://m.edsoo.ru/ff0d3al6
peakiuit
3aK0H COXpaHEHHUST MacChl
16 BeIeCTB. XUMUYECKHE bubmmorexa [IOK
B ’ https://m.edso0.ru/ff0d3b88
ypaBHEHUS
BrrunciieHusa KoJIu4uecTBa,
17 MAaccCHl BEIIeCTBA 10 bu6mmoreka [JOK

YPAaBHEHUSAM XUMHUYECKHUX
peakuun

https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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https://m.edsoo.ru/ff0d5708

Jaruuk

Knaccudukarus
. TEeMIIePaTyphl
XUMHYECKUX PEaKIIUn .
18 (coeuHenus bu6mmoreka [IOK IJIATUHOBBIH,
’ https://m.edsoo.ru/ff0d3f34 | npaTumMk Tem-
pa3oKeHUsl, 3aMEICHUS, HeDATVDLL
oOMeHa) patyp .
TEePMOIIAPHBIN
M. B. JIomoHOCOB —
19 YUEHBIN-3HIUKIIOTIEIUCT. bubnuoreka [JOK
O0o06111EHNE U https://m.edsoo.ru/ff0d40c4
cucTeMaTu3anys 3HaHu|
KonTtpomnsnas padora Nel
20 o teme «Bemecrsa u bubnmorexa LOK
https://m.edsoo.ru/ff0d4290
XUMHYCCKUC PEAKITHI)
Bo3ayx — cMmech razos. [Tpubop s
21 Cocras Bo3ayXa. bu6mmoreka [IOK OIpEACIEHUS
Kucnopon — snemeHt u https://m.edsoo.ru/ff0d448e coCTaBa BO3/ayXxa
npocroe BemecTBo. O30H
dusnuyeckue u
XUMHUYECKHE CBOMCTBA
22 KHCJIOpoJia (peakuu Bubmmorera [IOK
PO (peardt https://m.edsoo.ru/ff0d4614
OKHUCJICHUS, TOPEHUE).
ITousitre 00 oxcumax
CriocoObl mosryueHust
KHCJIOPOJa B
23 1360 I:Tj - bu6mmoreka [IOK
patop https://m.edsoo.ru/ff0d497a
MPOMBIIITIEHHOCTH.
[Ipumenenue kucnopoaa
24 Tennosoit appext bubnuorexa LIOK

XUMHYECKOH pcaKkuuu,

https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
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MOHSTHE O
TEPMOXUMHYECKOM
YpaBHEHUH, 3K30- U
SHJIOTEPMHUYECKUX
peaKuusx

TormBo (HedTh, yroip u
MeTaH). 3arpsi3HeHue

bu6mmoreka [IOK

25 BO3]lyXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
MPEeAOTBPAILICHUS
[IpaxTrueckas padota Ne

26 3 no teme «llomyuenue u bubnuotexa [JOK
cobupaHue KUCIOPOa, https://m.edsoo.ru/ff0d4ae2
W3y4YEHUE €r0 CBOUCTB)
Boaopon — sneMeHT u

27 MPOCTOE BEIIECTBO. bubmmorexa LIOK

https://m.edso0.ru/ff0d4ddo

Haxoxnenue B mpupoie
dusnueckue u

28 XUMHUYECKHE CBOMCTBA bubnuorexa [JOK
Bojiopoaa. [Ipumenenue https://m.edsoo.ru/ff0d4dd0
BOJIOpOJIa

29 [lousaTue o kucaoTax u bubnuorexa [JOK
COJISIX https://m.edso0.ru/ff0d50d2
CrniocoObl nosryyeHus bubnuorexa LIOK

30
BOJIOpoJa B 1abopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTiueckas padota No

31 4 no Teme «llomydenue n bubnuorexa LIOK

coOupaHue BOI0po/a,
U3y4YCHUE €r0 CBOHCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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MonsipHblii 00BEM Ta30B.

bubmunoreka LIOK

32 3akoH ABOraapo https://m.edsoo.ru/ff0d542e
Brrunciienns o0néma,
KOJIMYECTBA BEIICCTBA
33 ra3a 1o ero u3BeCTHOMY bubamorexa [OK
https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA
Wi 00bEMY
Borancnenus 006EM0B
ra3oB [0 yPaBHEHUIO
34 peaKkIi Ha OCHOBE bubmmorexa TIOK
R https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX
OTHOILIEHWH ra30B
duznueckue u
35 XUMHYECKHE CBOHCTBA bubmorexa [JOK
https://m.edsoo.ru/ff0d587a
BOJIBI
36 CocTaB OCHOBaHHI. bubnuotexa [JOK
[Tonsarue 06 nHAUKATOpAX https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputers.
Haceimennsie u
37 HEHACHIIIICHHEIC bubnuorexa [JOK
pactBOpbl. MaccoBas https://m.edsoo.ru/ff0d5b40
JIOJISl BEILIECTBA B
pacTBope
[TpakTrueckas padora Ne
5 mo Teme
38 «[Ipurorosnenue bubnuorexa LIOK

pPacTBOpPOB C
OIIpENENEHHON MAacCOBOM
JI0JIEH paCTBOPEHHOTO

https://m.edsoo.ru/ff0d5eba



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
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BCIICCTBaA»

KontponsHas padota No2

bubmnoreka LIOK

39 o Teme «Kucnopo.
poA https://m.edsoo.ru/ff0d6342
Boaopon. Boma»
Oxcuppl: cocTas, Hatuuk pH
40 KITaCCU(pUKAIUS bubmorexa HOK
’ https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[Tomyuenue u
41 XUMHUYECKHE CBOMCTBA bu6mmoreka [IOK
KHUCJIOTHBIX, OCHOBHBIX B https://m.edsoo.ru/ff0d664e
aM(pOTEepHBIX OKCHJIOB
Hatuuk pH,
J103aTop 00BEMaA
YKHJIKOCTH,
OCHOBaHUS: COCTaB,
bubnuorexa [JOK JATYHUK
42 Kiaccudukanus,
https://m.edsoo.ru/ff0d67ca TeMIepaTypbl
HOMEHKJIaTypa .
TJIATHHOBBIM,
JIaTYUK JaB-
JICHHS
[Tonyuenue u
. bu6moreka [IOK
43 XUMHYECKHE CBOMCTBA
. https://m.edsoo.ru/ff0d67ca
OCHOBaHMI
Kucnots: cocras, Jaruuk pH
44 Kiaccuukanuys bubmorera [JOK
’ https://m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa
I JlaTunk
OJIYYCHHE H
n . bubmmoreka [JOK ANEKTPO-
45 XUMHYECKHE CBOMCTBA
https://m.edsoo.ru/ffOdfee2 MIPOBOJHOCTH,

KHUCJIOT

J03aTop 00bEMa



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
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KUOKOCTHU

Conu (cpennue):
HOMEHKJIaTypa, CIIoCcoObI

bubmauoreka [IOK

46 MOJIYYCHUS, XUMAYECKUE https://m.edsoo.ru/00ad9474
CBOMCTBRA
[IpakTtuyeckas padora No
6. Pemmenne
AKCIIEPUMEHTATLHBIX

47 3a7a4 1Mo Teme brbmorexa [IOK

https://m.edsoo.ru/00ad9b7c

«OCHOBHBIE KJIACCHI
HEOPraHMYeCKUX
COCTMHEHMI»
I'enermueckas CBA3b

48 MEXy KJIacCaMu bubnuoreka [JOK
HEOpPraHUYECKUX https://m.edso00.ru/00ad9a50
COEUHEHUN

49 O06o06meHne 1 bubnuotexa [JOK
CHCTEMAaTHU3alKsl 3HAaHUI https://m.edso0.ru/00ad9ch?2
Kontponbhas padoTa Ne3

50 mo TeMe "OCHOBHBIC bubnuorexa [JOK
KJIACChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9ela
coequHeHun"
[TepBbie MOTIBITKH
KJaccuukanuu

51 XUMHYECKUX AJIICMEHTOB. bubmotera [JOK

https://m.edso00.ru/00ad9ffa

[TonsiTre o rpymnmax
CXOJIHBIX AJIEMEHTOB

59 [lepuoanueckuii 3aKoH 1 bu6mmoreka [JOK

HepI/IO,[[I/I‘-ICCKaH cucrema

https://m.edsoo.ru/00ada52¢c



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c

XUMHUYECKUX IJIEMEHTOB
. . MenneneeBa

[Iepuonsl, rpynimsl,

bubmauoreka [IOK

53
IO AT PYTIIIBI https://m.edsoo.ru/00ada52c
CrpoeHue aToMOB.
54 CocTaB aTOMHBIX SII€ bubnnorexa LOK
p: https://m.edso00.ru/00ada342
H3oTomm!
CrpoeHue 37IeKTPOHHBIX
000JI0YEK aTOMOB
55 EMEHTOR bu6mmoreka [IOK
. https://m.edsoo.ru/00ada6bc
[Tepuoanueckoit CuCTEMBI
. Y. MenneneeBa
XapakTepucTuka
XUMHYECKOTO JIEMCHTA
56 I10 €ro0 TOJIOYKCHHIO B bubmorexa I[IOK
. https://m.edsoo.ru/00ada824
[Tepuoanueckoit cucreme
. Y. MenneneeBa
3HadeHue
[Tepuoauaeckoro 3akoHa
57 JUISL pa3BUTHSI HAYKU U bubnuoreka [JOK
npaktuku. 1. W. https://m.edsoo.ru/00ada96e
MenpeneeB — y4u€HbIH,
MeJIaror U TpaK 1aHuH
DIIEKTPOOTPHUIIATEILHOCTD
pootp bubmuoreka [{OK
58 ATOMOB XMMHYECKHUX
https://m.edsoo.ru/00adaab8
3JIEMEHTOB
59 HonHas xumudaeckas bu6mmoreka [JOK

CBA3b

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



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34

60 KoBanenTHas nossipHas 1 Bbubmuotexa [JOK
XUMHUYECKAs CBI3b https://m.edsoo.ru/00adaab8
61 KoBanentnas HenomnsipHast 1 bubnuoteka [IOK
XHUMHYECKas CBSI3b https://m.edsoo.ru/00adaab9
bubmauoreka [IOK
2 1
6 Crenen, oxuceHI https://m.edsoo.ru/00adae28
OKHUCIINTEIILHO-
63 BOCCTAHOBUTEIIbHBIE 1 bubmaorexa IIOK
https://m.edsoo.ru/00adb076
peaxiu
64 Oxucnurenu u 1 bubnuotexa [JOK
BOCCTAaHOBUTEIIH https://m.edsoo.ru/00adb076
KonTponsHas pabora No4
65 o reme «CtpoeHue 1 bubnuoreka [JOK
aToMa. XuMu4eckas https://m.edsoo.ru/00adb486
CBSI3b)
Pe3epBHbIil ypok.
66 O606meHIe 1 1 bu6mmoreka [IOK
B . https://m.edsoo.ru/00adb33c
cUCTEMATH3alNUs 3HAHUI
Pe3epBHbIit ypok.
67 O606LWeo 1 1 bu6moreka [IOK
B . https://m.edsoo.ru/00ad9ch?2
cUCTEMATH3alNUs 3HAHUI
PesepBHbIil ypok.
68 O6061eHIe 1 1 bu6mmoreka [JOK
B . https://m.edsoo.ru/ff0d61c6
cUCTEMAaTH3alUs 3HAaHUI
OBLIEE KOJIMYECTBO 68

YACOB II10 ITPOTPAMME



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6




MWHUCTEPCTBO NPOCBELLEHUA POCCUMCKOWN SEAEPALUMA

MuHucrepcTeo o6pasosaHua pecnybauku [larecraH
rKY P4 "LIOAOY 30XK"

FKOY "Hoso-YpaauHckasa COLU Lamunbckoro paiMoHa"

PACCMOTPEHO COrMMACOBAHO

Pykosogutens MO %OAMTEIE MC
h V \-'l

Asaxuesa b.T. Maromegosa X.M.

loT«17»08 23r. loTt«20»08 23r.

Pabouasa nporpamma

no yuebHomy npeamerty « Xumua»
9 knacc

c. Hosasa Ypapa 2023 r.




NoacHUTEeNbHasA 3anncKa:

[Iporpamma coctaBiieHa Ha ocHOBe dDenepanbHOr0 rocylapcTBEHHOIO 00pa3oBaTeNbHOIO cTaHjaapra, lIpumepHON mporpaMMel
OCHOBHOT'O 00111er0 00pa30BaHMs IO XUMUU JUIsl 001Ie00pa30BaTENbHbIX yupexaeHuil (1 aBropckoit mporpammsl O. C. ['abpuensn

— 3HAHUe U NOHUMAHUEe: OCHOBHBIX UCTOPUICCKUX COOBITHIA, CBSI3aHHBIX C PA3BUTHEM XHMHH; TOCTHKEHHUH B 00JIACTH XUMUU U KYJIbTYPHBIX TPAIHIIHIA
CBOCH cTpaHbl (B TOM YHCJIC HAYYHBIX); OOIMIEMHPOBBIX JOCTIKCHUU B OOJACTH XMMHH, OCHOBHBIX NMPHHIIMIIOB W TIPAaBUJ OTHOIICHUS K MPHPOJIE; OCHOB
3I0pOBOTO 00pa3a KU3HU U 30POBhECOCPETAIONINX TEXHOJOTUI; MPABWII TMOBEJACHHS B UPE3BBIYANHBIX CHTYAIMSIX, CBSI3aHHBIX C BO3JICHCTBUEM Pa3IMUHBIX
BEIIIECTB; OCHOBHBIX IMpaB U O0S3aHHOCTEW TpakJAaHWHA (B TOM YHCIE OOYYarolIerocs), CBA3aHHBIX C JIMYHOCTHBIM, MPO(PECCHOHAIBHBIM M >KHU3HEHHBIM
CaMOOTIpeIeTICHUEM; COIIMAIBHOM 3HAUMMOCTH U COJIepKaHuUsI TPodeccHil, CBI3aHHBIX C XUMUEH;

— YY8CmMB0 20p00CmuU 38 POCCUNUCKYI0O XUMUYECKYIO HAYKy W JOCTHXKECHUS YUCHBIX; YBAKEHUE U MPUHATHE JOCTHKEHUN XUMUH; JII000Bb U OepekHOe
OTHOIIIEHUE K MPUPOJIC; YBAXKEHUE U yIET MHEHUN OKPYXKAIOMINUX K JTUIHBIM TOCTH)KCHUSM B U3YUCHUU XUMUH;

— Npu3HaHue IEHHOCTU COOCTBEHHOTO 3/I0POBbsSI U 3/10POBbS OKPYXKAFOIIUX JTOAEH; HE0OXO0AUMOCTH CaMOBBIPAKEHUS, cCaMOpeaIn3alit, COLUAIbHOTO
MIPU3HAHMS;

— OCO3HAaHUue CTCIICHU T'OTOBHOCTHU K CAMOCTOATCIBHBIM IIOCTYIIKaM 1 I[GﬁCTBPI?[M, OTBCTCTBCHHOCTH 3a UX PC3YJIbTAThI,

— npossieHue SKOJIOTMUECKOT0 CO3HAHUS, J0OPOKETaTeIbHOCTH, JOBEPHs 1 BHUMATEIBHOCTH K JIFOSIM, TOTOBHOCTH K COTPYAHUYECTBY; MHUIIMATUBBI
1 J1I0003HATEIHbHOCTH B U3yYEHHUH BEILECTB U MPOIECCOB; YOEKAEHHOCTH B HEOOXOAUMOCTH Pa3yMHOTO HUCIOJIb30BAHUS JOCTHKEHUNM HAYKH U T€XHOJIOTHIA;

— YMeHue yCTaHaBJIUWBAThb CBA3U MCEXKAY LEIbI0 M3YYCHHUSA XUMHUHU U TEM, IJIA YE€ro 3TO HYKXKHO, CTPOUTH KU3HCHHBIC U HpO(bCCCI/IOHaJ'IBHBIC IIJ1aHbI C
YUETOM YCIICINHOCTHU U3YUCHHUA XUMHU U COOCTBEHHBIX

MPUOPHUTETOB.
MeTanpeaMeTHble Pe3yibTaTbl:

— ucnoavzosarue pas3iindHblX UCTOYHUKOB XUMHYECKOH I/IH(I)OpMaI_II/II/I; MOJIY4YCHHUC TaKkoM I/IH(1)OpMaI_II/II/I, €€ aHalIu3, IIoAroToBKa Ha OCHOBC 3TOIO
aHajn3a I/IH(i)OpMaLII/IOHHOFO IMPOAYKTA U €TI0 MPE3CHTAl N,

— npumeHeHue OCHOBHBIX METOJIOB TMO3HaHUS (HAOJIOJCHUS, 3KCIIEPHUMEHTA, MOJCIMPOBAHUS, U3MEPCHHUS W T. NI.) JUIA WU3YYCHHS XUMHUCCKUX
00BEKTOB;



— UCNOIb308aHUe OCHOBHBIX JJOTHUECKHUX OTlepanuii (aHaiau3a, CHHTE3a, CpPaBHEHUS, 0000IIeHNS, JOKa3aTeNbCTBA, CUCTEMAaTU3aI|H, KIIacCCU(PUKAUU 1
1p.) IPU U3YYEHUU XUMUYECKUX 0OBEKTOB;

— ¢hopmynuposanue BHIBOJIOB U YMO3AKITIOUEHHUH U3 HAOIIOIEHUH U NU3yYEHHBIX XUMUYECKUX 3aKOHOMEPHOCTEH;

— NPO2HO3UpOBanue CBONCTB BEIIECTB HA OCHOBE 3HAHUS UX COCTAaBa U CTPOCHUS, a TAKXKE YCTAHOBJICHHSI aHAJIOTUH;
— ¢hopmynuposanue UaeH, TATIOTE3 U IyTeH MPOBEPKU UX UCTUHHOCTH;

— onpedenenue 1ENEN U 3aJa4 y4eOHON U MCCIIEeA0BATEIbCKOM EATEIbHOCTH U UX TIOCTUKEHUS;

— packpbimue MPUINHHO-CICACTBCHHBIX CBsI3CH MCXKIY COCTaBOM, CTPOCHUECM, CBOi/JICTBaMH, MNPUMCHCHHUEM, HAXOXKICHUCM B IIPHUPOAC U MOJTYUCHUCM
BaXHEHUIITNX XUMHUYECKHX BCIICCTB,

— apcymernmayus COOCTBEHHO IMMO3HUIHUHU U €€ KOPPEKTUPOBKA B XOA€ JUCKYCCHUHU 10 MaTC€pUuajlaM XUMHUYCCKOIr0 COACPKaAHUA.
— YMeHue OpraHu30BLIBATH y‘Ie6HOC COTPYAHNYICCTBO U COBMECTHYIO JCATCIIBHOCTD C YUUTCIIEM U CBEPCTHUKAMMU;

— paboTaTh MHAMBHUAYAJIBLHO U B TPYIIE: HAXOIUTH O0IIee peleHre U pa3peiiaTh KOH(GIMKTH Ha OCHOBE COTJIACOBAHUS MO3UIUN U yuyeTa HHTEPECOB;
dbopMynupoBaTh, apryMEHTUPOBATh U OTCTAUBATh CBOE MHEHUE;

— TMPUHUMATh MO3UIINIO COOECETHMKA, TIOHUMAsl TTO3UIIMIO JIPYroro, pa3inyaTh B €0 peud: MHEHHE (TOYKY 3pEHHs ), J0Ka3aTeIbCTBO (apryMEHTHI),
(baxThl; TUTIOTE3bI, AKCHOMBI, TEOPHH;

— CTPOWTH NO3UTUBHBIC OTHOLICHHUS B TIPOIIECCe YUCOHOM M O3HABATEIBLHOM JICATEIILHOCTH;

— KOPPEKTHO M apryMEHTHPOBAHHO OTCTAWBATh CBOIO TOUKY 3PEHUS, B TIMCKYCCHH YMETh BBIJIBUTaTh KOHTPAPIYMEHTHI, epedpazupoBaTh CBOO MBICIh
(BJIaZicHNE MEXaHU3MOM SKBHBAJICHTHBIX 3aMCH);

— KPUTHYECKH OTHOCHTBCS K COOCTBEHHOMY MHEHHWIO, C JOCTOMHCTBOM IIPH3HABAaTh ONIMOOYHOCTH CBOEr0 MHEHHUS (€CIM OHO TaKOBO) U
KOPPEKTHPOBATH €T0;

— Tpeiarath albTEPHATHBHOE PEIICHHE B KOH(PIMKTHON CUTYaIlUH;

— BBLICJATH OOIIYIO TOYKY 3PECHUS B IMCKYCCHUHU;

— JIOTOBapHBAaThCS O MPABUJIAX U BOMPOCAX Il OOCYKJICHHS B COOTBETCTBUU C ITOCTABJICHHOW Mepe]] TPYIION 3a1a4ei;

— OpraHM30BBIBATh yUeOHOE B3aMMOJICHCTBHE B rpyIiie (ONPeaeasTh OOIIUE [IENTH, PACIPEAENIATh POJIH, TOTOBAPUBATHCS APYT C APYTOM H T. 1.);

— 0TOMpaTh U UCIIOJIb30BATh PEUEBbIE CPEICTBA B MPOLIeCCEe KOMMYHUKAIIMU C APYTHUMHU JIFOJIbMU (IUAJIOT B MTape, B Majol TpyIre u T. 11.);

— TMPEACTaBJIATH B YCTHOM UM MUCbMEHHOM opMe pa3BepHYTHIN MIaH COOCTBEHHON JESITENFHOCTH;

— BBICKa3bIBaTh U 0OOCHOBBIBATh MHEHHUE (CY)K/IEHUE) U 3alpaliiBaTh MHEHHE TapTHEPA B paMKax JUalora;

— MPUHUMATh PEIICHHE B XOJ€ TUAIOra U COTIacOBBIBATh €T0 C COOECETHIUKOM.



MpeaMeTHble pe3ybTaThbl:

B nosnasamenwvnou cpepe
3nanue (nonumanue):
— XUMHYECKOH CHMBOJIMKHU: 3HAKOB XMMHUYECKUX 3JIEMEHTOB, (POPMYII XHMHUYECKUX BEIIECTB, YPABHEHHI XUMHUCCKUX PEAKIIHIA;

— BaXHEUIINX XUMHYECKUX ITOHSITHI: BEIICCTBO, XUMHWYCCKUHN OJICMCHT, aTOM, MOJICKYJIa, OTHOCUTCIIbHBIC aTOMHAadA W MOJICKYJIApHas MacCChbl, UOH,
KaTUOH, aHWOH, XUMHNYCCKas CBA3b, JJICKTPOOTPULATCIIBHOCTb, BAJICHTHOCTH, CTCIICHb OKHCJIICHHA, MOJIb, MOJISIpHAd Macca, MOJ'IFIpHI:IfI 06”I)GM, PacCTBOPEHEI,
QJICKTPOJIUTBI W HEIBJICKTPOJHUTEI, JJICKTPOJIUTHYCCKAd Aucconuanus, OKHUCIUTCIIb W BOCCTAHOBHTCI/Ib, OKHUCJICHHWEC W BOCCTAHOBJICHHUC, TCIUIOBOM 3(1)(1)CKT

peaKuru, OCHOBHBIE TUIIbI PEAKIIMI B HEOPTAaHUYECKOU XUMUU;
— (GOpPMYITHPOBOK OCHOBHBIX 3aKOHOB U TEOPUN XUMHH: aTOM-

SHGKTpOHHTquCKOfI Jucconuanii 1 y4€HUA O XUMHYECKOH PCaK HEMOJICKYJIAPHOTO YUCHHA;, 3aKOHOB COXpaHCHHUA MAaCChl BEHIECCTB, IMOCTOAHCTBA
cocraBa BeuecTB, ABoraapo; [lepuoanueckoro 3akona JI. 1. MenzeneeBa; Teopyuu CTPOCHUS aTOMa M YYE€HHSI O CTPOCHUU BEIIECTBA; TEOPUU

Ymenue nasvieame:

— XUMHUYECCKUEC SJICMCHTHI,

— COCIUHCHUSA U3YUYCHHBIX KJIACCOB HCOPIraHMYCCKUX BCIICCTB,

— OPraHU4YCCKHUE BCHICCTBA 110 UX (bopMyne: MCTaH, 3TaH, OTUJICH, all€TUJICH, MCTAHOJI, 9TaHOJI, INIMOCPHUH, YKCYCHAA KHUCJI0TAa, I''ITF0OKO3a, caxaposa.

ObvacHeHue:

— (1)1/131/1‘{601(01“0 CMbICJIa aTOMHOI'O (HOpHI[KOBOl"O) HOMEpa XUMHUYCCKOI'0 DJICMCEHTA, HOMCPOB I'DVIIIILI U IIEpHUOaa B Hepnonnqecxoﬁ CHUCTEMC H .

MGHI[CJ'ICCBa, K KOTOPBIM 2JICMCHT IIPHUHAIJICIKHUT,

— 3aKOHOMepHOCTeﬁ HU3MCHCHUA CTPOCHUSA aTOMOB, CBOICTB 3JIEMEHTOB B npeaciax MaJiblX NMepuoaoB U A TpyIlI, a TaKXKe CBOICTB 06p83yeMBIX UMH

BBICIIHUX OKCUJOB U THAPOKCUIOB,

— CYIIHOCTH MPOLECCca AEKTPOTUTHIECKON TUCCOLMALINN U pe-



aKIM HOHHOTO 0OMeEHa.
Vmenue xapaxmepuzosamo:

— XHUMHYECKHE 3JIEMEHTHl (OT BOJOpOJa 10 KajibliUsg) Ha OCHOBE UX mojoxeHus B llepumonmueckoil cucreMe Xumuueckux snementoB [ U.
MenpeneeBa 1 0COOEHHOCTEHN CTPOEHHUS UX aTOMOB;

— B3aMMOCBSI3b MEXKIY COCTaBOM, CTPOCHHEM M CBOMCTBAMU HEOPTaHUYECKHUX BEIECTB;

— XAMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEMIECTB (OKCHAOB, KHCIOT, OCHOBAHHA, aM(OTEPHBIX COSTMHEHHUN U COJICH).
Onpeodenenue:

— COCTaBa BEIECTB MO UX Gopmynam;

— BaJICHTHOCTH M CTETIEHU OKUCIICHUS 3JIEMEHTOB B COCIMHEHUH;-

— BHJIOB XUMHUYECKOH CBSI3M B COCTUHECHUSX;

— TUIOB KPUCTAJUIMYECKUX PEIIETOK TBEPbIX BEIIECTB;

— MPUHAATICKHOCTH BEILIECTB K ONPEAeIEHHOMY KJIacCy COSAUHEHMUI;

— TUIOB XUMUYECKUX PEaKIIHii;

— BO3MOXHOCTH IIPOTEKAHUs PEeaKIMii HOHHOTO OOMeHa.

Cocmasnenue:

— cxeM cTpoeHus atToMoB mnepBbix 20 snementoB llepuoanueckoii cucremsr /1. 1. Menneneena;
— (opmyn HeOpraHUYEeCKUX COETUHEHUI U3yYeHHBIX KJIaCCOB;

— YpPaBHEHHUM XUMUYECKUX PEAKLUN.

be3zonacnoe obpawenue ¢ XuMHIeCKO# MOCY01 U 1a00PATOPHBIM 000PYIOBAHHEM.

HpOGQd@HU@ XUMUHYECKO20 IKCnepumenma.



— MOJTBEPKIAIOIIETO XUMUYECKHNE CBOMCTBA U3YYEHHBIX KJIACCOB HEOPraHUUYECKHUX BEIECTB;

— MOJTBEPKIAIOIIET0 XUMUYECKUN COCTAaB HEOPTraHMUYECKUX COCTUHEHUN;

— M0 TOJYYCHHIO, COOMPAHUIO U PACIIO3HABAHUIO T'a3000pa3HBIX BEIIECTB (KUCIOPOa, BOAOPOIA, YTIEKHACIOTo ra3a, aMMHaKa);
— IO OTIPENICIICHHUIO XJIOPHUI-, CYTb(ar-, KapOOHAT-HOHOB ¥ HOHA AMMOHHUS C TIOMOIIBIO KAYECTBEHHBIX PEAKIIUN.

Buviuucnenue:

— MacCOBOM JI0JTM XUMHUYECKOTO dJIeMEHTA TI0 PopMyJie COSTMHEHUS;

— MacCOBOM JIOJIH BEIIECTBA B PaCTBOPE;

— Macchbl OCHOBHOT'O BEIIECTBA MO U3BECTHOW MACCOBOM J0JI€ MPUMECE;

— 00BEMHOM JTOJIM KOMIIOHEHTA ra30BOM CMECH;

— KOJIMYECTBA BEIIECTBA, 00heMa MIJIM MAacChl BEIIECTBA MO KOJIMYECTBY BEIECTBA, 00HEMY MJIM MACCEe peareéHTOB WM MPOAYKTOB PEaKITHH.
Hcnonvzosarnue npuobpemenHvlx 3HAHUL U YMEHUL 8 NPAKMUYECKOU 0esimelbHOCIU U NOBCEOHEBHOU HCUHIL:

— Juisi 6e30macHOro OOpaIleHus: ¢ BEIIECTBAMU M MaTepHallaMd B TOBCETHEBHOW JKM3HU W TPAMOTHOTO OKa3aHMs TEPBOM TMOMOIIU TPH 0KOTrax
KUCJIOTaAMH U ILIEJIOYaMU;

— I 00BsICHEHUSI OTACJIBHBIX (baKTOB " IIPUPOJAHBIX HBHCHHﬁ;
— I KpHTquCKOﬁ OLICHKHN I/IH(l)OpMaHI/II/I 0 BEIIECTBaXx, MCIIOJIb3YEMEIX B 6BITy.
B LIEHHOCTHO-OPVEHTALIMOHHOI chepe

Ananuz u oyenka TOCHEICTBUN NJS OKpYXaromiedl cpeabl ObBITOBOW M MPOU3BOJCTBEHHOM NEATENBHOCTH YENOBEKAa, CBS3aHHOM C TMOJNyYEHHEM U
nepepaboTKON BEIIECTB.

B TpypgoBoii chepe

Hpoeedelme onepauml C HUCIIOJIb30BAHUCM HArpeBaHUs, OTCTaWBAHUA, (I)I/IJ'ILTpOBaHI/IH, BbIITAPUBAHUA; TIOJIYYCHH, CO6I/IpaHI/IH, pacnno3HaBaHUA
BCIICCTB,; U3IOTOBJICHUA Moaeen MOJICKYIIL.



B cthepe 6e30nMacHOCTM XKN3HEAEATE/TbHOCTHN
— Cobno0eHue IPaBUII TEXHUKHA 0€30TIACHOCTH MPH MPOBEACHUNA XUMHUYECKOTO KCIICPUMEHTA;
— OKa3auue TIEPBOU MTOMOIIIU MPHU 0KOTaX, MOPE3axX U XUMUYECKUX TPaBMax.
MepeyeHb NpPaKTUYeCKNX paboT
Ilpaxmuuecxas paboma 1. Pemenue 3KCIiepuMEHTATBHBIX 33724 Ha pacliO3HABAHUE U MTOJTYYCHUE COCTMHCHUI METAIIJIOB.
Ilpakmuueckas paboma 2.PenieHne 3KCiepuMEHTATBHBIX 33/1a4 1o TeMe «[loarpyrina raioreHoBy.
Ipakxmuueckasa paboma3.Pemienue 3KciepuMeHTaNIbHBIX 3a/1a4 110 Teme «lloarpymnmna kuciaopoaay.
Ilpakmuuecxas paboma 4.1lonmydaenue, coOnpanne U pacrio3HaBaHKE ra30B
lMNepeyeHb KOHTPOJIbHbIX paboT
Konmponvnas paboma 1. no teme «Beaenue. O0mas xapakTepuCTHKAa XUMUYECKUX DJIEMEHTOB U XUMUUYECKHUX peakiuid. [lepuoanuecknii 3akoH u
[Tepuonnueckas cucreMa xuMudeckux aiemeHToB . V1. Menpaeneena.
Konmponvnas paboma 2. o teme «MeTabny.
Konmponvnas paboma 3.1mo teme «Hemetaiubiy.

Kontponbras padorta Ne 4 «O600menne 3HaHuH 3a Kypc XxuMmun 8-9 kiacc no turiry OI'D»

Copgep>xaHue 68 u.
Tema 1.

BeegeHue. O6LaA XxapaKTepucTuKa XMMUYECKUX 3MIEMEHTOB U XUMWUYECKUX peakuui. MNepunognyecknin 3akoH u lMNepuognyeckas cuctema
XnMun4yecknx anemeHToB . . MeHpgeneeBa (11 4.)

XapakTepucTuKa 3JeMeHTa 1o ero nosoxeHuto B Ilepuogumueckoit cucreme J[. 1. MenneneeBa. CBoiiCTBa OKCHUIOB, KHCIOT, OCHOBAaHUN M COJIEH B
CBETE TEOPHUH DIEKTPOIUTHYECKON AMCCOIMAIMM U OKHUCICHHSI-BOCCTaHOBIECHUs [loHATHE O MEepexogHBIX dnMeMeHTaX. AM(OTEepHOCTh. ['eHeTHUecKuil psia
NepexoAHOTO emeHTa. [lepuoanyeckuii 3akoH u Ilepuognueckas cucremMa xumuueckux aneMeHToB J[. M. Menneneesa. Xumudeckass opraHusalus KUBOM U
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HEXUBOU NPUPOAbI. XUMUYECKUN COCTAaB spa, MAHTUU U 36MHOM KOPBbL. XMMUYECKHE DIEMEHTHI B KJIIETKaX KUBBIX OPraHu3MOB. Makpo- U MUKPODJIEMEHTHI.
O06o00muIeHne cBeIeHUI 0 XUMHUECKUX peakiusax. Kimaccupukanus XuMUYecKUX peakluii 0 pa3IunyHbIM OCHOBAHHSM:

— M0 COCTaBY U YUCIIY PEarupyromux U 00pa3yronxcs BEIIeCTB;

— 110 TerIoBoMy b DeKTy;

— TI0 HaIPaBJICHUIO;

— 110 U3MEHEHUIO CTETIEHEN OKUCIIEHUS JIEMEHTOB, 00pa3yIoIIKX pearupyroliue BeIecTBa;
— 1o (dase;

— I10 UCTIOJIH30BAHMIO KaTaJIn3aTopa.

[TonsiTe o ckopocTn XuMudecko peakuuu. PakToOpbl, BIMSIONIME Ha CKOPOCTh XMMHUYeCKUX peakuuid. Kartamuzaropsl m karamus. MHruOUTOpHI.
AHTHOKCHUIAHTEL.

Obodbwenue u cucmemamuszayus 3sHawuti no meme Beedenue Obdwas xapaxmepucmuxka XUMUYECKUX JJIeMEHMO8 U XUMUYECKUX DeaKyull.
Ilepuoouuecxuii 3akon u Ilepuoouyeckas cucmema xumuseckux snemenmos. /. 1. Menoeneesa.

Koumponvnaa paboma 1. no meme «Bgedenue. Obwas xapaxmepucmuka XUmMu4eckux 3j1eMeHmos u Xxumuieckux peaxyutl. Ilepuoouueckuti 3aKoH u
Ilepuoouueckas cucmema xumuueckux snemenmos /. U. Menoeneesa.

Jlemoncmpayuu. Paznuunsie Gopmbl Tabmui Ilepuonnueckoit cuctembl. Monpenu aromoB aneMmeHToB [—III meprnonoB. 3aBUCHMOCTH CKOPOCTH
XUMHYECKON pPEaKIHH OT MPUPOJbl PEarupyroIINX BELIECTB. 3aBUCHMOCTb CKOPOCTHM XHMHYECKOH peaklUuu OT KOHUEHTPALUU PEarupyrolluX BEIIeCTB.
3aBUCUMOCTh CKOPOCTH XHUMHYECKOW peakiuu OT IUIOIIAJU CONPUKOCHOBEHHS PEAarupylOIIUX BEIIECTB (KHISIIUNA CJoi»). 3aBUCHMOCTh CKOPOCTH
XMUMHUYECKOHN peaklny OT TEeMIIEPATyphl pearupyroIuX BeecTB. [ oMOreHHbli U reTeporeHHbIN KaTanu3bl. @epMeHTaTUBHBIN KaTanu3. MHrubupoaHue.

Jlabopamopuvie onvimul. llomydeHune THAPOKCHAA LIMHKA U HCCIEIOBAHHUE €ro CBOWCTB. MojenupoBaHUE MOCTPOCHUS MEPHUOIUMUYECKON TaOJIUIIBI.
3amelneHue xeae3oM Meau B pactBope cynbdarta menu (II). 3aBHCUMOCTh CKOPOCTH XMMHUYECKON peakluy OT MPUPOJIbl PEarupyrOIINX BEIIeCTB Ha MpUMepe
B3aMMOJICICTBUS PA3IMUHBIX KHCIOT C Pa3IMUHBIMU METAJIaMU. 3aBUCUMOCTh CKOPOCTH XUMUYECKOW PEAKIIMU OT KOHIIEHTPALIUKU PEarupyrommx BeEmecTB Ha
MpUMepe B3aUMOJICHCTBHUS LIMHKA C COJSIHOM KHUCIOTOW pPa3IuyHOM KOHLIEHTPAUWU. 3aBUCUMOCTh CKOPOCTHM XHMHYECKON peakuuu OT IJIOUIaAH
CONPUKOCHOBEHHUS! PEarupyromnx BelecTB. MOJEIMPOBAHUE «KUIISIIETO CJO0sH». 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW peakuuu OT TEeMIEpaTyphl
pearupyronmx BEIIeCTB Ha MpuMepe B3ammMozeicTBus okcuna Memu (II) ¢ pacTBopoM cepHOM KHCIOTHI MPH Pa3IUYHBIX Temmeparypax. Pazmoxenwue
MEepOKCHa BOAOPOJAa C TMOMOIIBI0 IUOKCHAA MapraHiia U Katamassl. OOHapy)KeHUEe KaTana3bl B HEKOTOPHIX MHUIIEBBIX MNpoAyKTax. MHrubupoBaHwme
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B3aMMO/ICHCTBHSI COJITHOM KHCIIOTHI ¢ IIMHKOM ypoTpornuHOoM. KoHTposbHas pabota mo teme «BBenenue. OOmiast XapakTepUCTUKA XUMUYECKUX JJIEMEHTOB U
XUMUYeCKuX peakuui. [lepuonnuecknii 3akoH u Ileproanueckas cucrema xumudeckux uieMeHToB J[. M. Menneneesay.

Tema 2.MeTtannbl (144.)

Bex menHblil, OpoH30BBIH, Kene3Hblil. MeTtannsl B uctopuu uenoseuecta. [lonoxenue meramnos B Ilepuonmueckoit cucteme [[. M. Menneneesa.
Merannuyeckas KpUCTAJUIMYECKAs pelIeTKa U MEeTATMUECKasi XUMUYecKast cBsi3b. O0mie pu3nveckue CBOWCTBA METAJUIOB. XHMHYECKHE CBOMCTBA METAJIIOB
KaK BOCCTAHOBMTEJIEH, a TAK)KE€ B CBETE UX IOJIOXKEHHS B AIEKTPOXUMUYECKOM POy HanpspkeHU metaisioB. Koppo3us meTtamioB u criocodbl 60pbObl ¢ HEM.
CrnaBel, MX cBOWcTBA M 3HaueHHe. OOIas XapaKTepuCTHKa MIEI0YHBIX MeTauioB. Metauibl B ipupoje. Oouye cnocodsl ux nomaydeHus. CTpoeHre aTOMOB.
[[lenouyHble MeTALIBI - IPOCThIE BellecTBA. BakHelne coeTMHEHUs MIEIOYHBIX METAJUIOB - OKCH/IbI, THIPOKCHU/IBI U COJU (XJIOPUJIBL, KapOOHATHI, CyIb(aThl,
HUTPATHI), UX CBONCTBA U NPUMEHEHUE B HApOJHOM Xo3sicTBe. Kanuiinpie ynoopenus. OOmias xapakTepucTHKa 3JIeMEHTOB ri1aBHON noarpymnmnsl 11 rpynmer.
Crpoenue atomoB. lllenoyHo3eMenbHble METAIbI — IMPOCTHIE BELECTBA. BakHelne coeqMHEHMs 1ET0YHO3EMENbHBIX METAIIJIOB — OKCH/IbIL, TUAPOKCHUIBI U
coJiu (XJ0puabl, KapOOHAThI, HUTPATHI, CylIbdaTsl, (hocdaTsl), UX CBONCTBA U MIPUMEHEHUE B HAPOJHOM XO03siiicTBe. AntomuHuil. CTpoeHue atoMa, Gu3ndecKue
U XUMHUYECKHE CBOMCTBa mpocToro BemiecTBa. COCNUHEHHS alIOMHUHUS — OKCHJ M THUAPOKCHUI, UX aM(pOTEpHBIA XapakTep. BakHeWiue coiu altOMUHUS.
[Ipumenenue amoMuHus U ero coeaunenuit. XKenezo. Crpoenue aroma, pu3nyecKue U XUMUYECKHE CBOICTBa MPOCTOro BellecTBa. ['eHeTnueckue psiapl Fe2+
n Fe3+. Baxueilmue conm xkene3a. 3HAUCHUE KeJle3a U €ro COCIMHEHUW NI MPUPOJbl U HAPOJHOTO XO3SAWUCTBA. YPOK-YIIPAKHEHUE C MCIOJIb30BaHUEM
CaMOCTOSTEJILHON PAOOTHI IO BBINOJIHEHHIO IPOBEPOYHBIX TECTOB, 3aaHUI U YIPAKHECHUH.

Oboowenue snanuii no meme «Memannvly. Konmponvnas paboma 2. no meme «Memannwiy.

Jlemoncmpayuu. OOpa3ipl METOYHBIX U IIETOYHO3EMENbHBIX MeTauioB. OOpa3ibl CIutaBoB. B3aummoaelicTBue HATpusl, TUTUS W KaJIBIHSA C BOJOU.
B3anMopelicTBre HaTpus U Mar"us ¢ KUCIopoaoM. B3aumoeiictBue MetaioB ¢ HemeTtauiamu. [loyaenne ruapokcuion xenesa (II) u (I11). KauecTBeHHbIC
peakuuu Ha noHbl Fe2+ u Fe3+.

Jlabopamopnsie onvimol. B3anmoielicTBHE pacTBOPOB KHUCIOT U cojiel ¢ meTaymiamMu. O3HakoMieHHE ¢ pyaamu xkene3a. OxkpalMBaHuE IJIaMEHU
COJISIMM ILIEJIOYHBIX METAJJIOB. B3aumonelictBue kanblus ¢ Bojou. [losydeHne rupokcua Kanblus U uccienoBanue ero cBoucts. [lomyyenue ruapokcuna
IIOMHUHMS ¥ UCCIIEJIOBaHHE €ro CBOMCTB. Bi3anmoneiicTBue xene3a ¢ consHoit kuciotoil. [lomyuenue ruapoxcuaos xenesa (II) u (II) u uccnenoBanue ux
CBOMCTB.

Tema 3. MNMpakTukym 1 «CBONCTBA MeTa/10B N UX COeANHEHUI» (14.)
Hpakmultecmm pa60ma. Pemenue SKCIICPUMCHTAJIBHBIX 3a1a4 Ha PpaCllIO3HABAHUC U ITOJTYUCHUC COCI[I/IHeHI/Iﬁ MCTAIJIOB.

Tema 4. HemeTansbl (244.)



OO0mas xapakTepuCTHKa HEMETAJUIOB: mojiokeHne B [lepuoaudeckoiil cucreme, 0COOCHHOCTH CTPOSHHS aTOMOB, 3JIEKTpooTpuiiarenbHocTh (D0) Kak
Mepa «HeMeTaunyHocThy, psaa 0. Kpucraminyeckoe CTpOEHUE HEMETAJIOB — IPOCTBIX BewecTB. AsuioTponus. Puznyeckue CBONWCTBA HEMETAIIOB.
OTHOCHUTENBHOCTh MOHATHH «MeTauy — «HemeTau». Bonopoa. Bona. Ilonoxenue Bogopona B llepuonnueckoil cucteme xumuueckux auieMeHToB Jl. .
MenneneeBa. CtpoeHue aroma ¥ MoJieKyiabl. DuU3nueckue U XMMUYECKHE CBOWMCTBA BOJOPOJIA, €ro nojiyueHue u npuMmeHenue. Boga. CTpoeHue MOJIEKYIIbI.
Bonoponnas xumudeckasi cBsi3b. GU3NUYECKUE CBOMCTBA BOJBI. AHOMAIMU CBOWCTB BOJBL. ['mapodunbHbie U THAPO(HOOHBIE BEeleCTBAa. XUMUYECKHE CBOMCTBA
Boabl. KpyroBopot Boabl B mpupone. Bomoouncrka. Aspanus Bojbl. BeiToBbIe GmibTphl. MuHepanbHbie BOABL. MCTHILIMPOBaHHAS BOJA, €€ MOJYYEeHUE U
npuMmeHenue. OOmas xapakrepuctuka rajnoreHoB. CtpoeHue aromoB. IIpocTeie BemiecTBa M OCHOBHBIE COEIMHEHHUS TajOTe€HOB, UX cBolicTBa. KpaTkue
CBEZIEHHUs 0 XJlope, Opome, prope u noxe. Ilpumenenune raoreHoB U UX coeTMHEHUI B HapoAHOM Xo3diicTBe. Cepa. CTpoeHue atoma, alllIoTpOIusi, CBOMCTBA U
npuMeHeHne pomouueckoil cepbl. Oxcuabl cepsl (IV) u (VI), ux nomyuenue, cBoiictBa u npumeHeHue. CepHasl KHCJIOTa U €€ COJIM, UX NPUMEHEHHE B
HapoJHOM Xxo3sicTBe. [Ipon3BoacTBO cepHOll KUCTOTHL. A30T. CTpoeHHE aToMa U MOJIEKYJIbI, CBOMCTBA MPOCTOrO BellecTBa. AMMHAK, CTPOCHHE, CBOWCTBA,
noydyeHue u npumenenue. Coam aMMoHus, UX cBoiicTBa U mpumeHeHue. Okcunpl azota (I1) u (IV). A3oTHas kucioTa, ee CBocTBa U puMeHeHne. Hutpartsl u
HUTPUTBHI, MpoOIeMa UX COJIEP’KaHUS B CEIbCKOXO3SHCTBEHHOM MPOYyKIMU. A30THBIE ynoOpeHus. @ocgop. CTpoeHue atoma, allloTPOIns, CBOCTBa 0enoro u
kpacHoro ¢ochopa, ux npumenenne. OcHoBHbIE coenuHeHus: okcua Gocdopa (V) u oprodochopnas kuciora, pocdarel. DochopHbie yaoOpeHus. Veuepoo.
Crtpoenue aToma, aJJIOTpONHs, CBOMCcTBAa Mo aubukanuii, mpumererune. Okcunel yriepoaa (II) u (IV), ux cBoiictBa u mpumenenue. KapOoHaThl: KaJblUT, COAA,
MOTAlll, UX 3HaY€HUE B IPUPOJIe U KU3HU ueroBeka. Kpemuuil. CtpoeHue aroma, KpUCTAIUIMUYECKUNM KPEMHHUI, ero cBoiicTBa U nmpuMeHeHue. OKCcUl KpeMHHUS
(IV), ero mpupoansie pasHOBUAHOCTH. CHIIMKATHl. 3HAYCHUE COCTUHEHHUIN KPEMHUS B )KMBOW M HEXUBOU mpupoe. [IoHsTHE O CHIIMKATHOM TIPOM BIIIJIEHHOCTH.
Obobwenue no meme «Hememannvr». Ypok ynpasicnenue ¢ ucnonv3osanue camocmosamensHol pabomsl N0 8bINOJIHEHUIO NPOBEPOUHBIX MECHO8, 3a0aHUl U
VIPANCHEHUU.

Konmponvnas 3. paboma no meme « Hememannoi»

Lemoncmpayuu. OOpa3ipl rajJoreHoB — MPOCTHIX BellecTB. B3aumoielicTBHE rajJoreHoB ¢ HaTpueM, alloMUHHEM. BbiTecHeHHe XJI0poM OpoMa WiH
fofa U3 pacTBOPOB UX cojieil. B3aumozeiicTBre cepbl ¢ METaUIaMU, BOAOPOJOM M KUCIOPOJOM. B3anmoielicTBuE KOHIICHTPUPOBAHHOM CEpHOM KHUCIIOTHI €
Menpro.  OOyriMBaHWE KOHIICHTPUPOBAHHOW CEPHOM KHCIOTOM OpPraHMYEeCKHMX coenuHeHuMid. Pasz0OaBieHue cepHOM KuUCIOTHL. B3aumMopeicTBue
KOHILIEHTPUPOBAHHON a30THOW KHUCIOTHI ¢ Mefbto. [lornomieHue yriem pacTBOPEHHBIX BEIIECTB WM ra3oB. BoccTaHOBJeHHE Menu W3 €€ OKCHJIA YIJIEM.
OO0pasiubl TpUPOIHBIX COEIUMHEHHH Xiopa, cepbl, docdopa, yriaepoaa, kpeMHus. OOpasubl BOXHEUIIUX A HAPOJHOTO XO3sCTBa Cylb(aTroB, HUTPATOB,
kapboHaToB, pocharoB. OOpasIbl CTEKIA, KEPAMUKH, [IEMEHTA.

Jlabopamopuvie onvimel. llomydenue, cobupaHue M pacro3HaBaHUE Bojopoja. MccienoBaHUE MOBEPXHOCTHOTO HATSKEHHUS BOJIbI. PacTBopeHue
MepMaHraHaTa Kajaus Wik MEIHOTO Kyrmopoca B Boje. [ uaparanus o6e3BoxkeHHOro cynbhara menu (II). Msrotonenue rumncoBoro orneyarka. O3HaKOMIICHHE
C KOJUIEKIMEH OBITOBBIX (DMIBTPOB U U3yYEHHE WHCTPYKIMHU JOMAIIHETO ObITOBOTO (GuibTpa. O3HaKOMJICHHE C COCTaBOM MHHEpalbHON BOJbl. KauecTBeHHas
peaxius Ha rajnoreHua-uoHsl. [lonydenue, cobupanue u pacrno3HaBaHue Kucioposa. ['opeHue cepsl Ha Bo3ayxe U kuciopoje. CBoiicTBa pa30aBiIeHHON cepHO
KucnoTel. 3ydueHne cBONCTB ammuaka. Pacro3naBanue coseii ammonus. CBoicTBa pa30aBIeHHON a30THOM KUCIOTHL. B3anMopelicTBue KOHIICH TPHPOBAHHON
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a30THOM KHUCTIOTHI ¢ MefIbt0. Pacio3naBanume - ocdaros. ['openue yris B kuciopoe. [lomyaenue, cobupanue u pacro3HaBaHue yriekucioro ras3a. [lomydenue
YroJIbHOM KHCIIOTHI U U3ydeHHE ee cBOMCTB. [lepexos kapOoHaTta B runpokapOoHart. Pasnoxxenue rugapokapbonara narpus. llonmyueHre KpeMHEBOW KUCIOTHI U
H3yYCHUE €€ CBOWCTB.

Tema 5. MNpakTuKym 2 «CBOICTBa COeAMHEHWI HEMETa10B» (3 1.)

Hpakmuqecmﬂ pa6oma. Pemenne OKCIICPUMCHTAJIBHBIX 3a1a4 110 TEMC «Honrpyrma TaJIOT'CHOB)).
Hpakmuqecmﬂ pa60ma. Pemenne OKCIICPUMCHTAJIBHBIX 3a1a4 IO TECME «Hoz[rpynna KHCJIOpOaa».
Ilpakmuueckas paboma. llonydaenue, coOupaHue 1 pacrio3HaBaHUE T'a30B.

Tema 6. KpaTkue cBefieHMA 06 OpraHNYecKnx coeguHeHusx (44.)

VYrneBonopoapl. Heoprannueckne M opraHMdeckue BellecTBa. YTIVIEBOJOPOAbl. MeTaH, 3TaH, NMpoNaH Kak MpEIeNbHBIE YIJIEBOJAOPOJABI. OTHIEH U
alleTWJIeH KaK HeTpe/ebHble (HEHACHIIIEHHbIE) YTIeBOA0poIbl. ['openue yrieBoaopoioB. KauecTBeHHbIe peakliy Ha HempeaeNbHble coeAUHEeHus. Peakius
neruapupoBanus. Kucnopoacoaepxaiiye opraHUYeCKUe COEIMHEHUS. ODTWIOBBIM CIUPT, €ro MoJiydeHHe, NMpUMEHeHHe U (U3MO Joruueckoe AeHCTBUE.
TpexaroMHbIil ciupT raunepuH. KauecTBeHHas peakiiys Ha MHOTOQTOMHBIE CIUPTHL. YKCYCHAas, CTEApUHOBAs U OJIEMHOBAsl KMCIOTHI — MPEACTaBUTENH Klacca
KapOOHOBBIX KHCIOT. JKupbl. Mputa. A30TcojepiKallue OpPraHudecKHe COCIUHEHHUS. AMHUHOTPYIA. AMHHOKHCIOTBL. AMHHOYKCYCHas KHCIIOTa. bemku
(mpoTenHsbl), UX GYHKIIMU B )KUBBIX opranu3zMax. KauecTBeHHbIC peaKIuu Ha OCITTKH.

Jlemoncmpayuu. Monaenu MOJIGKYJ MeTaHa, 3TaHa, MpOIaHa, dTHJICHA W aleTuiieHa. B3aummonelcTBue 3ThiieHA ¢ OpOMHOUM BOJOW W PAcTBOPOM
nepMmanraHata kanus. O01ire XuMu4eckiue CBOMCTBA KUCIIOT Ha MMPUMEPE YKCYCHOM KUCIO0Thl. KauecTBeHHas peaklys Ha MHOTOATOMHbBIE CITUPTHIL.

Jlabopamopnsie onvimoi. KauecTBeHHBIC pEeaKIIMK HAa OCITKH.
Tema 7. O606LLEHME 3HAHMIA MO0 XMMUM 3a KypC OCHOBHOM LLIKOAbI. MogrotoBka K O3 (11 u.)

HepI/IOI[I/ILICCKI/Iﬁ 3aKOH U HepI/IO,I[I/IquKaH CHUCTEMAa XUMHNUYCCKUX JJICMCHTOB I[ H. Menpeneena. duszndeckuii CMBICH IOPAAKOBOI'O HOMEpA 2JICMCHTA,
HOMCPOB IICpHUoJa U I'pylIibl. 3aKOHOMepHOCTI/I M3MEHEHMS CBOMCTB BJIEMEHTOB M MX COCIUHEHUM B nepuozax u rpymnmax B CBETC Hpe,[[CTaBJ'IeHI/Iﬁ 0 CTPOCHUHU
aTOMOB DJIEMEHTOB. 3HaUCHHUE HepI/IO,Z[I/I‘IGCKOl"O 3aKoHa. Buasl XUMHYECKHX CBsI3€ll M THIIBI KPpUCTAJNIMYCCKUX PCIICTOK. BzaumocBsI3b CTPOCHUA U CBOMWCTB
BCIIICCTB. KJ'IaCCI/I(l)I/IKaI_II/IH XUMHUYCCKUX peaKLII/Iﬁ IO pa3JIMYHBIM IIPpHU3HAKaM (‘II/ICHO " COCTAaB pCarupyromumx nu o6pa3y101111/1xc;1 BCIICCTB; HAJIMYUC T'PAHULIBL
pasaciia (ba3; TEIIOBOM B(I)(I)eKT; W3MEHEHHE CTEIICHEH OKHCICHHUS ATOMOB; HCIIOJIb30BAHUC KATAJIN34TOPA; HAIIPABJICHUC INPOTCKAHUA PCAKIUU. CKOpOCTB
XUMHWYCCKUX peaKI_II/Iﬁ )51 (I)aKTOpBI, BJIMAIOIIMEC Ha HEC. O6paTI/IMOCTB XUMHNYCCKHUX peaKHI/Iﬁ U CIIOCOOBI CMCIHICHU I XUMHUYCCKOTO PAaBHOBCCHA. HpOCTHe u
CIIOJKHBIE€ BellecTBa. MeTauibl U HeMeTallIbl. | eHeTH4ecKue pdaAasl MCTAaJUIa, HEMCTAJUIAa U HNCPEXOAHOI0 MCTaJlIa. OKCI/II[LI U TUAPOKCHUIBI (OCHOBaHI/IH,
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KHCJIOTHI, aM(OTepHbIe TUAPOKCUBI), cosn. VX cocTaB, KiaccupuKays U o01Ie XUMHUUECKUE CBOWCTBA B CBETE TEOPUH DIIEKTPOJIUTHUECKON JAUCCOLUAIIHH.

3amura IpoeKToB.

Y4YebHO-TEMATNYECKUIA NaH:

Ne Tema KomnnuectBo
B 9acoB
1 Brenenue. O01mias xapakTepuCTHKa XUMUYECKUX DJIEMEHTOB M XUMUUYECKHUX peakiuid. [lepuoanueckuii 3akoH u 11
[Iepnoanueckas cucteMa XuMU4ecKux 31eMeHToB /. M. Menneneesa

2 | Tema 1.Metamibl 14

3 | Tema 2. Ilpaktukym 1 «CBolicTBa METAJIJIOB U UX COETMHEHUI 1

4 | Tema 3. Hemeramisl 24

5 | Tema 4. ITpaktukym 2 «CBONCTBA COETMHEHUI HEMETAIIJIOBY 3

6 Tema 5. Kparkue cBeneHus 00 OpraHMuecKuX COCTUHEHHSIX 4

7 Tema 6. O606ICeHNE 3HAHUH TI0O XUMHUH 32 Kypc 0CHOBHOM mikoJibl. [Toaroroska k OI'D 11

8 | MHroro: 68

KaneHgapHo-TeMaTU4YeCKNiA NiaH No Xmmum 9 Knacc -68 4
No | Pasmen Tema 4. 3. OcCHOBHbIe BUAbI Ko | In | ®a
[EeATENNbHOCTU n- aH KT
BO
ya
C
1-2. Beenen | Boaublii uHctpykrax no Th | IT1 Xapaxmepuzoeams XAMHYECKUE 3JEMEHTHl 1—3-TO MEPHOAOB MO WX mMojokeHHo B Ilepuomuueckoi | 2
ue. pu padote B KabnHeTe cucreMe xumuueckux osnemeHtoB [[. WM. MenneneeBa. Apeymenmupogams CBOWCTBA OKCHIOB U
061112151 XUMHH. HepBI/I‘IHHﬁ THUAPOKCHUJA0B MCTAJIJIOB M HCMCTAJIJIOB IMOCPECACTBOM MOJICKYIIAPHBIX, MOJHBIX WM COKPAIICHHBIX MOHHBIX
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XapakTe | WHCTPYKTaX Ha pabodeM YpaBHEHUH peakiuit
puctuka | Mecte. XapaKTE€pHUCTHKa
XUMHYEC | XUMHYECKOTr0 DJIEMEHTA Ha
KHUX OCHOBAHUHU €r0 MOJO0KEHHS B
snemeHT | Ilepuomuueckoid cucteme
OB U J. Y. MenneneeBa
3. XUMHYEC | AMGOTEpHBIC OKCUIBI 1 2 Ob6vscHamp, 9T0 Takoe aMPOTEpHBIE COeMHEHUs. Habir00ams 1 onucbiéams peakliui MEX/y BEIIeCTBAMHU
KHX THUAPOKCHIBI C TMOMOIIBI0 PYCCKOrO (POJHOrO) s3bIKa W SI3BIKA XUMUH. Xapakmepuzoeams JBOHUCTBECHHBIH XapakTep
peakuuit CBOWCTB aM(pOTEPHBIX OKCHIIOB M THIPOKCHIOB. /[p0600umsb ONBITHI 1O TOMYUYCHHIO M IOATBEPIKICHHIO
. XUMHYCCKHX CBOWCTB aM(OTEPHBIX OKCHIOB M THIPOKCHUIOB C COOJIIOJICHHEM TPaBWI TEXHUKU
ITepuon 0e30MmacHOCTH
4, n4eckuil | TeproanyecKkuii 3aK0H U I13. Pasznuuams  ecTeCTBEHHYIO M WCKYCCTBEHHYIO  KiacCH(DUKAUWU. ApeymMenmupoeams  OTHECEHHE
3aKOH U | [lepuoanueckas cucrema [Nepromuueckoro 3akoHa K €CTECTBEHHOU Kitaccuukaimu. Moodeauposans XAMUYECKUE 3aKOHOMEPHOCTH C
Iepuon | JI. . Menpneneesa B CBeTe BBIJICICHHECM CYIIECTBCHHBIX XAapaKTEPUCTHK OOBEKTa M MPEICTAaBJICHHEM WX B MPOCTPAHCTBEHHO-
HWYECKAsl | yyeHHs O CTPOCHHH aToMa rpadU9IecKoil WM 3HAKOBO-CHMBOJIUYECKOM (hopMme
5. CUCTeMa | XumHuecKasi OpraHu3alus 114 Xapakmepuzosams poONb XAMHYECKHX DJJIEMEHTOB B JKMBOH W HEXHBOW mnpupone. Kraccuguyuposams
XUMUYEC | KHUBOW M HEXNHMBOU MPHUPOJIBI XHUMHYECKHUE PIIEMEHTHI B KJIETKaX HA MaKpO- H MUKPO3JIEMEHTHI
6. KHUX Knaccugpukanms C279. | Obvacusamyb, 4TO TaKOe XUMHUUECKAs PEAKIUs, PEaKIUU COCIWHECHUS, PEaKlUU Pa3iIoKEHHs, peakiuu oOMeHa,
9JIEMEHT | XMMHYECKUX peakuuii mo peaxkiuy 3aMelICHHs, PEeaKIMW HeHTpaln3aliy, SK30TEPMHYECKHE pPEaKIUH, SHAOTCPMHYECKHE pPEaKIMy,
oB J[. Y. | pa3nu4HBIM OCHOBaHHAM oOpaTHMbIe pEakUuy, HeoOpaTHMBbIC pEaKIMH, OKUCINUTEIbHO-BOCCTAHOBUTENBHBIC PEAKIIMH, TOMOTCHHBIC
MeHmnen peaxiyy, TeTepOreHHbIe PEAaKINU, KaTaJTUTHYeCKUE PEaKIUH, HEKATATUTUYCCKUE PEaKLUH, TEIuioBod 3¢ ekt
eepa 11 XUMHYECKOH peakimu. Knaccuguyuposams XUMHUUYECKHE PEAKLUM 10 PAa3IM4YHBIM OcHOBaHusM. Cocmaenamb
q MOJIEKYJIIpHBIE, TOJIHBIE U COKpAlLICHHblE WOHHbIC YypaBHEHUs peakuuid. Onpedensimy OKUCIUTENb H
BOCCTQHOBHTENb, IPOLECCHl OKHCIEHHS M BOCCTAHOBICHUS. Habniooams W onuceléams PEAKUUH MEXIY
BEILIECTBAMU C IIOMOLIBIO PYCCKOI0 (POTHOTIO) SI3bIKA U SI3bIKA XUMHHU
7. [onsTHe 0 cCKOpOCTH IIS. Ob6vacHamb, 4TO TaKoe CKOPOCTh XMMHUUYECKOM peakuuu. Ycmanaenueams TPUUMHHO-CICICTBEHHBIE CBS3U
XUMHYECKON peaKkLuu BJIMSIHHSL HEKOTOPBIX (PaKTOPOB HAa CKOPOCTh XUMHUUYECKUX PeaKkuui
8. Karanuzaropst I1 6. ObvacHams, 4TO Takoe KaTaiauzatop. Habniodams W onucvléams PeakMd MEXAY BEIIECTBAMH C ITOMOIIBIO
PYCCKOro (POAHOro) S3bIKa U si3bIka XMMHUH. CaMOCTOSITENIBHO NPO80OuUms OIBITHI, MOATBEPKIAIONINE BINUSHIAC
KaTaJM3aTOpOB Ha CKOPOCTD
9-10. O6006menue u Iloaror | /Ipogooums OLEHKY COOCTBEHHBIX IOCTHXKEHHHA B YCBOGHUHM TeMbl. Koppexkmuposamb CBOM 3HaHUS B
cHcTeMaTH3aIus K K.p. COOTBETCTBUH C IUTAHUPYEMBIM PE3YAbTATOM. [101y4ams XAMUYECKYI0 HHYOPMAIUU U3 PA3IMYHBIX HCTOYHHUKOB.
3HAHHH 110 TEMe Ilpeocmagisme wHOOpMammio mo TemMe «OOmas XapaKTepHCTHKAa XHUMHYECKHX JJIEMEHTOB W XMMHYECKHX
«BBenenue. peaxuuii. [lepuogmueckuii 3axkoH u [lepuoanyeckas cuctema xumudeckux 3nemenToB [l. 1. MenzneneeBay» B Bue
TalbJIHII, CXEM, OITIOPHOTO KOHCIIEKTa, B TOM YHuclie ¢ npuMeHenneM cpeacts MKT
11. Kontponbshas pabora Ne 1
«BBenenne»
12 [NonoxxeHue meMeHTOB- I18,9 ObvacHams, 4TO Takoe MeTaulbl. Paziuuams (HOPMBI CYIIECTBOBAHUS METAJUIOB: DJIEMEHTHI M IPOCTBIE
Tema 1. | mertamnoB B [leproandeckoit BEIIECTBaM Xapaxmepu306ams XAMUIECKUE HIEMEHTBI-METAIUTBI 10 UX TOIOKEHUIO
Merann | cucreme 1. VI Menneneesa n B Ilepmomgmueckoii cucreme J[. WM. MenneneeBa. [Ipocnosupoéams CBOWCTBA HE3HAKOMBIX METAJUIOB IO
0COOCHHOCTH CTPOCHHS UX nonoxenuto B [leprnognuaeckoii cucteme xummdeckux nemenToB 1. . Menneneesa.
bi- 14 4 aTtomoB. du3nyUeckue cBOKCTBA. Yemanasnusams IpUaUHHO-CIIEICTBEHHBIE CBSI3H MEXAY CTPOCHHEM aToMa, BUIOM XHMHUYECKOH CBSI3H, THUIIOM
KPHUCTAJUTMYECKOH PeIeTKH METAJIOB — MPOCTHIX BEIIECTB M MX COCIMHEHUH.
13. XuMuuecKre CBOUCTBa 111 Ob6vsacHamy, 9TO TaKOe PsI aKTHBHOCTU METAJUIOB. [Ipumenams €ro Uil XapaKTEePUCTHKUA XUMUYECKUX CBOMCTB

MCTaJIJIOB

TIPOCTBIX BEIIECTB-METAJIOB. O6o6u4amb CUCTEMY XMMHYICCKUX CBOMCTB METAJNIOB KaK «BOCCTAHOBUTECIHHBIC

13




14.

cBoiictBay. Cocmaensame MOJICKYJIIPHBIC YPABHCHUS peaKHHﬁ, XApAaKTCPU3YIOIIUX XUMHYCCKUEC CBOMCTBa
MCTAJIJIOB B CBCTC YUCHUA 00 OKHCIIUTEIBHO-BOCCTAHOBUTEIbHBIX mnponeccax, a peaknuuu ¢ Y4aCTUCM
OJICKTPOJINTOB npedcmaeﬂfzmb TAaKoK€C 1 B MOHHOM BHJC. Habmooams u onucvieamo pCakuun MEXAy BCIICCTBAMU
C IIOMOIIBIO PYCCKOI'O

(pO)IHOl"O) S3pIKa M s3bIKa XUMHH. CaMOCTOSATEIBHO npoeodumb OIBITBI, MOATBCPKAAIOIINEC XUMHUYCCKUC
CBOMCTBa MCTAJlJIOB, C CO6J'IIO)I€HI/ICM IpaBWJI TCXHUKH 0C30MacHOCTH.

15

Meransl B ipupoze.
O0mue cnoco0b!I NX MOTYYECHHS

T2

Knaccuguyuposams GopMbl IPUPOTHBIX COSTUHEHUI METAIUIOB. Xapakmepu306ams 00IINE CITOCOOBI MOTYYCHHS
METAJIOB: ITHPO-, THAPO M MIEKTPOMETAIUTYPTHU. KOoHKpemu3uposams 3TH CIIOCOOBI IPIMEPaMH U ypaBHECHUSIMHI
peaxImii ¢ cocTaBJICHHEM >IEKTPOHHOT O OaslaHca

16-17.

[lonsiTHE O KOPPO3UU METAIITIOB

113

OG’bﬂCH}lmb, YTO TAaKOC KOPpPO3Usl. Paznuuamse XUMHUYCCKYIO U 3JICKTPOXUMHUYCCKYIO KOPPO3HUIO.
Hﬂ]liOCmpMpOG(lmb IMOHATUSA  «KKOPppO3UA», «XUMHUYCCKAss KOPPO3UA», «DJICKTPOXUMUYCCKAss KOPPO3UI»
IpuMepamMu. Xapaxmepusogamb CITOCOOBI 3alIUThI MCTAJIJIOB OT KOPPO3UHN

18-19.

OO611as XxapaKTepucTUKa
9J1eMeHTOB A Tpynsl.
CoeauHEeHUsI MET0UHbIX
METaJIIOB

C 86-
89,
C 90-
94.

ObvsacHamb STAMONOTUIO Ha3BaHUs TPYIIITBI «IIETOYHBIE METAILTBIY. Jasans OOLIYI0 XapaKTEPHCTUKY MIETOYHBIX
METAUIOB 10 WX nonokeHuto B Ilepuoamueckoil cucreme xumuueckux snemeHtoB JI. M. Menzaeneesa.
Xapaxmepuzoeams CTpoeHHE, (HU3NYECKUE M XUMHYECKHE CBOWCTBA IIEIOYHBIX METAJIOB B CBETE OOILIETO,
OCOOCHHOTO W EIWHUYHOrO. [Ipedckaszvisams (DU3NUSCKHE W XUMUYCCKHE CBOMCTBa OKCHIOB W THIPOKCHIOB
IIETOYHBIX METAJJIOB Ha OCHOBE MX COCTaBa M CTPOSHUS U noomeepoicoams TPOTHO3bI ypaBHEHUSMHU
COOTBETCTBYIOLIUX peakuuil. [Iposooums pacdeTbl MO XUMHYECKUM (GOpMYlIaM U YpaBHEHUSIM PpEeaKLui,
IPOTEKAIOUIMX C YIACTHEM LIETOUHbIX METAJIOB M UX COSIMHEHUI

20-21.

IllenouHo3eMeNbHBIE METAILIIBI.
CoenuHeHus
IIEIOYHO3EMENTBHBIX METAJIIIOB

C 96-
98.

C 99-
105.

O6vsicHamby STUMOIIOTHIO Ha3BaHUsI TPYIIIIBI «IIETOYHO3EMENbHBIC METAIUIBD». JJasamsb OOIIYI0 XapaKTEPUCTUKY
IIEJIOYHO3EMENTbHBI METAIJIOB TI0 MX MOJOKEHHI0 B Ileproauueckoil cHcTeMe XHMHUYECKHX 3iementoB JI. .
MeneneeBa. Xapakmepuzoéams CTpoeHne, GU3NUSCKUE U XUMHIECKHE CBOMCTBA MIETOYHO3EMENbHBIX METAJIOB
B CBETE 00ILIEr0, OCOOEHHOI0 U €IUHUYIHOTO.

Ipedckazvisams GU3MYECKHE U XUMHYECKHE CBOWCTBA OKCHIOB M THAPOKCHIOB IIETOYHO3EMETbHBIX METAIIIOB
Ha OCHOBE MX COCTaBa M CTPOCHHS U HOOMEepcOams TPOTHO3bI YPABHEHHUSAMH COOTBETCTBYIONIMX PEAKIIHM.
Iposodums pacyeTbl MO XAMHYCCKAM (OpMyJaM W YpaBHEHHSM pEaKIdi, MPOTEKAIOMIUX C y4acTHEM
IIEJI0YHO3EMENBHBIX METAJIIOB M UX COEIMHEHHIH

22-23.

AJIIOMUHUI U €ro COCTUHEHUS

C 107-
111.
Cl111-
114.

Xapaxmepuzoeams amoMuHUM 10 ero nojoxeHuto B [lepuonuyeckoit cucreme xumudeckux snementoB /1. W.
MengeneeBa. Onucvigams CTpoeHHE, (pU3MUECKHe M XUMHYECKHE CBOMICTBAa aTIOMUHUS, IMOATBEPXKIAs HX
COOTBETCTBYIOIIMMH YPaBHEHUSIMHU peakuuil. O6vscHsamb IBOUCTBCHHBINA XapaKTep XUMHUUECKHX CBOWCTB OKCH/IA
U THUIPOKCHJA aTIOMUHUS. KoHKkpemu3upoéamsv SNEKTPOIUTHYECKOE IOIYy4YeHHE METaJIOB ONHMCaHHEM
MPOU3BOCTBA ATIOMUHMSA. Ycmanasnueams 3aBUCUMOCTh 00JacTell MPUMEHEHHs aJIOMUHMS M €r0 CIUIaBOB OT
CBOMCTB. [Ip0o6odums pacueTsl M0 XUMHYECKUM (GopMynaM M YpaBHEHHSM PEaKLHi, MPOTEKAIOIIUX C y4acTHEM
AIIOMUHHSA U €r0 COSAUHEHNI

24,

Kene3o u ero coeuHEHN

Cl1e-
119.
C119-
123.

Xapaxmepuzosams >xene3o mo ero moinoxenuto B [lepmogmueckoit cucreme xummueckux snementoB [, WM.
MenneneeBa. Onucvigams CTpOCHHE, (QHU3NYECKHE M XUMHUYECKHE CBOMCTBA JKeNe3a, MOATBEPXKAAs HX
COOTBETCTBYIOIIMMH YPaBHEHUSAMH peakiuit. O0vscHsamb NTBOUCTBEHHBIN XapaKTep XUMHYECKHX CBOMCTB OKCHJIA
U TUZIPOKCUAA Kene3a. Konkpemusupogams dIEKTPOIUTHIECKOE MOTYIeHHEe METAIUIOB ONMCAHNUEM MPOU3BOACTBA
Kenesa. Yemanagiueams 3aBUCUMOCTh 00JaCTel IPUMEHEHUS JKele3a M ero CIUIABOB OT CBOWCTB. [Iposodumib
pacdeTsl MO XMUMHYECKHMM (opMyJaM M YpaBHEHHSM PEaKLWi, TMPOTEKAIOMIMX C YJacTHeM JKelle3a U €ero
COeIUHEHNI

O0600111EeHE 3HAHUN 110 TEME
«Merabl

TToaror
K K.p.

IIposooums OLEHKY COOCTBEHHBIX IOCTIDKEHHH B YCBOGHWHM TeMbl. Koppexmuposamv CBOWM 3HaHUS B
COOTBETCTBUH C IUIAHUPYEMBIM pe3yIbTaToM. [101yyams XUMUYECKYI0 HH(POPMALIHIO U3 Pa3ITHYHBIX HCTOYHUKOB.
Ilpedcmasnsames nHGOPMALUIO TIO TeMe «MeTaubsDy B BUE TaONHUII, CXeM, OIOPHOI'O KOHCIIEKTa, B TOM YHUCIE C
npumenenreM cpeacts UKT
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25

Konrponsnas pabora Ne2
«MeTtamisy»

26.

Tema 2
IIpaktu
KyM 1
CBolicTB
a
METaJIIo
B U UX
coeIHe
HUH
1ua

IIp.p Ne 1 «Pemenne
9KCIEPUMEHTAIBHBIX 3a7a4

Ha pacro3HaBaHUE U NOIYy4EHHE
COCJIMHEHU N METAJJIOBY

C125

DKCIEePUMEHTATIBHO UCC1e008amb CBOMCTBA METAIUIOB U MX COCAWHEHUM, peliaTh JSKCIePUMEHTAIBHBIC 3a1auu
mo teme «Metamwiey. Pabomams ¢ JTaOOPaTOPHBIM OOOPYIOBAaHMEM H HArpeBaTeNbHBIMH MpUOOpaMu B
COOTBETCTBUHU C MPAaBWJIAMH TEXHUKH Oe30macHOCTH. Habmodams CBOMCTBA METAUIOB U WX COSNUHEHUU H
SIBJICHUH, TPOUCXOMANINX C HUMH. Onuchiéamv XUMHUUYCCKUH DKCIEPUMEHT C MOMOIIBI0 PYCCKOro (POIHOIO)
A3BIKA ¥ SA3BIKA XUMHHU. Popmyauposants BBIBOIBI II0 Pe3yNIbTaTaM IIPOBEACHHOTO dKCIepuMeHTa. Onpedenims
(ucxons u3 yueGHOM 3a/1a41) HEOOXOIUMOCTb UCIIOIb30BaHUS HAOMIOACHUS WIIH SKCIIEPUMEHTA

27.

28.

29.

30.

31

Tema 3.

Hemera

JUIBI- 24
q.

OOmas XxapaKTepuCTHKa
HEMETaJIJIOB

IT18

ObwsicHAmMb, 4TO TaKOE HEMETAJUIBI, T'aJOreHbl, aJUIOTPOITHBIE BUIOU3MEHEHUS. Xapakmepu306ams XUMHUYECKHE
3JIEMEHTBI-HEMETAJIBl M TPOCThIE BEIIECTBA-HEMETAJUIBI: CTpPOCHHE, (hu3nyeckue CBOWCTBA HEMETAIJIOB,
CIIOCOBHOCTH K ayuioTporuu. Packpbléamb NPUYUHBI aJUIOTPONUU Hazbigame COSIUHEHHS HEMETAIIOB 110
dopmynaMm u cocmaensimes GoOpMyIIbI IO UX Ha3BaHUSIM. OObsCHAMb 3aBUCUMOCTh CBOWCTB (MITH MPEICKA3bIBATh
CBOMCTBA) XUMHYECKHX 3JIEMEHTOB-HEMETAJUIOB OT WX NOJOXeHus B [lepuoanueckodl cucTteMe XHMHYECKUX
anemenToB Jl. WM. MenneneeBa. Ycmanasnueamp NPUUMHHO-CIEACTBEHHBIE CBSI3U MEXIY CTPOECHHEM aToMa,
XUMHYECKOH CBSA3bI0, THUIIOM KPUCTAUIMYECKOH PEIISTKH HEMETAUIOB U WX COCAWHEHWH, UX (U3NICCKUMH
CBOMCTBaMH. /{0Ka3b16aMb OTHOCUTEIHLHOCTD OHATHH «METaJI» U «HEMETAJLIDY

Bonopon

I119

Apeymenmupoeams 00OCHOBAaHHOCTb JABOMCTBEHHOIO IIONOXKEHUs Boxopoia B Ilepuomuueckoil cucreme.
Xapaxmepuzogamsp CTpoeHHE, (GHU3MUYECKME U XUMHUYECKHE CBOWCTBA, IOJNy4eHHE W IPHUMEHEHHE BOJOpOJa.
Hasvieams coequHeHnst Bogopoa 1o GhopMynaM U cocmasnams GOpMybl 0 UX Ha3BaHUAM. Ycmanaenusamo
HNPUYUHHO-CIIEJICTBEHHBIC CBSI3M MEXIy CTPOCHHEM aToMa, XUMUYECKOH CBS3bI0, THIIOM KPHCTAJIMYECKOH
peLeTKH BOAOpona, ero GU3NYeCKUMU M XUMHUYECKHMHU CBOWCTBaMU. [Iposodums, HabM0Oamb U ONUCHIBAMD
XUMHYECKUI AKCIIEPUMEHT 10 MOITYYEHHUIO, COOMPAHMIO M PACIIO3HABAHMIO BOAOPOAA C COOJIOACHHEM HpaBHII
TEXHUKHU 0€30IaCHOCTU. Buinoname pacueTsbl 0 XUMUYECKUM (OpMyJiaM U YpaBHEHHSM PEaKLHi,
MPOTEKAIOUIMX C Y4aCTHEM BOJOPOJA U €T0 COeMHEHUI

Bona

I1 20-
21

Xapaxmepuzogams cocTaB, GU3MIECKHE U XUMUUECKHE CBOMCTBA, HAXOXKICHUE B IPUPOJE U IPUMEHEHUE BOIBI.
Cocmagnams MONEKYISPHBIC YPaBHEHUS PEaKLii, OTPaKalole XUMUYECKUE CBOMCTBA BOIBL. Ycmanagiusamo
MPUYUHHO-CJIEICTBEHHBIE CBA3M MEKIY XUMHUYECKUMH CBA3SIMHU, TUIIOM KPUCTAJIIMUECKOM PELIETKU BOJBI, €€
(U3NYECKUMU 1 XMMUYECKUMH CBOMCTBaMU. Buinoinams pacdeTsl MO0 XUMHUYECKHM (GOopMyliaM U ypaBHEHUSIM
peaxiyii, IPOTEKAIOIMX C YYaCTHEM BOABI

T"anorens!

1122

Xapaxmepuzogams cTpoeHue, GU3MYECKHE W XUMUYECKHE CBOICTBA, MOIYYCHHE M NMPUMEHEHHE TajloreHOB C
HCTIONIb30BaHUEM PYCCKOTO (POAHOrO) sI3bIKa U S3bIKAa XUMHHU. Ha3vlgams COSNTMHEHHUS TaJOreHoB 1o Gopmysne u
cocmasnams GOPMYINBI TI0 UX HAa3BAHUIO. Ycmanagiueams TPUIMHHO-CICACTBEHHBIE CBS3M MEXIY CTPOCHHEM
aToMa, XMMHUYECKOH CBS3bI0, TUIIOM KPHCTAJUIMYECKOH PEHIETKH Tajlor€HOB, HX (PU3NYECKHMMH M XHUMHUYECKUMH
CBOMCTBaMHU

CoennHeHNs TaJIOTEHOB

I123-
24

Xapaxmepuzogamv cocTaB, (U3NUECKUE M XUMUYECKHE CBOWCTBA, MONYYeHHE M NPHMEHEHHE COCIMHEHU
TaJIOTeHOB C MCIOJNB30BaHHEM PYCCKOTO (POAHOTO) SI3BIKA U S3bIKA XUMHU Ha3vi6ams COSTUHEHHUS TATOTeHOB 110
dbopmyne u cocmagiams GopMynasl O MX HA3BAHUIO. Ycmanaenueams NPUUUHHO-CIEICTBEHHBIE CBS3U MEXIY
XUMHYECKOW CBS3bIO, THUIIOM KPHCTAJUIMYECKOH pEIIeTKH COSNMHEHHWH TajloreHOB, HX (U3WUecKuMu |
XAMHYECKUMH ~ CBOHMcTBaMU. [Ipogodums, Habmooamv W Onucwbléamv XAMHYECKHH OSKCHEPHMEHT 110
pacno3HaBaHHUIO TaJOT€HUI-MOHOB C COOJIONEHUEM IMPaBMII TEXHUKH O€30MacHOCTH. Bulno/iHams pacdeTsl 1Mo
XUMHYECKUM (OpMYNIaM M YpaBHEHUSIM peaKIHii, MPOTEKAIOMINX C yIaCTHEM COSIMHEHHH TaJOreHOB
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32.

Kucnopon

I125

Xapaxmepuzoeams CTPOCHHE, aJUIOTPONHIO, (PU3NUCCKHE W XMMHYECKHE CBOMCTBA, MOMYUCHHE W NPUMEHEHHE
QJUTOTPONHBIX MOAM(UKAIUKA KHCIOPOAAa C HCIOIb30BAHHEM PYCCKOTO (POXHOr0) s3BIKa M S3BIKA XUMHM.
Yemanasnueams TpUYMHHO-CIIENCTBEHHBIE CBSI3M MEXJY CTPOCHUEM aTOMa, XUMHYECKOH CBSI3bIO, TUIIOM
KPHUCTAJUTMYECKOH PEIIEeTKH KUCIOPO/a, ero GU3MIECKUMH H XUMUYCCKUMH CBOMCTBAaMH  Buinoausams pacdeTs
0 XUMHYECKUM (OopMyllaM M YpaBHEHHSM pEaKIWH, NPOTEKAIOMUX C YJacTHeM Kuciopopa. IIposodums,
Hab00ams ¥ ONUCLIBAMbXAMUYCCKUI SKCIIEPIMEHT 110 TOMYICHUI0, COONPAHUIO M PACIIO3HABAHUIO KHCIOPOAA
C COOJIIOJICHUEM NIPABUII TEXHUKH O€3011aCHOCTH

33.

Cepa, ee puszndeckue u
XMMHUYECKHE CBOUCTBA

I126

Xapaxmepuzoeams CTPOCHHE, aJUIOTPONHIO, (PU3NYCCKHE W XMUMHYECKHE CBOMCTBA, MONYYCHHUE W NPUMCHEHHE
CepHI C HCIOIb30BaHUEM PYCCKOTO (POIHOIO0) SI3BIKA M A3BIKA XUMUH. Ycmanagiugams TIPUIUHHO-CIECICTBEHHBIC
CBSI3M MEXJY CTPOCHHEM aToMa, XHMHYECKOH CBS3bI0, THUIIOM KPUCTAJUIMYECKOH PEIIeTKH KHUCIOpOoja, €ro
(U3NYECKUMU U XUMUYECKUMU CBOMCTBAMU. BbulnoiHsmb PpacdeThl MO XUMUYECKHMM (OpMYJiaM U YpaBHEHHUSIM
PpeaxImii, MPOTEKAIOIIIX C Y4aCTHEM cepBl. [Iposooums, Habmodams N Onuceléams XAMHIECKHI SKCIICPUMEHT I10
TOPCHHIO Cephl Ha BO3YXE U B KHCIOPOJIE C COONIOACHNEM MPABHI TEXHUKH 0C30I1aCHOCTH

34.

Oxkcunpi cepsl (IV u V1), ux
MOJTy4EHUE, CBOMCTBA U
NpUMEHEHNE

C 195-
197

Xapaxmepuzoeams cocTaB, (PU3NUECKUE U XMMUUECKHE CBOHCTBA, OJIydeHUE U IPUMEHEHUE COSIUHEHUI CEephI C
UCIIOJIB30BAHIEM PYCCKOTO (POIJHOrO) s3BIKA M SI3bIKa XUMHUH. Haszwigamb COSIUHCHHUS cepbl MO (GopMmyie U
cocmaenams GopMynsl 10 WX HasBaHHIO. Cocmaegisame MOJNEKYISPHBIE W HWOHHBIC YPAaBHCHHS PEaKIUi,
XapaKTepU3yIOIMe XUMHUYECKHE CBOWCTBA CcOoeqUHEHuH cepbl. Onucbigamsb NPOLECCHl  OKUCIEHUS-
BOCCTAHOBJICHUS, oOnpedensmy OKHUCIUTEIb U BOCCTAHOBUTENbL M COCMAGIAMb DIEKTPOHHBIM  OaaHc.
Yemanasnusams TIpUYMHHO-CIECICTBEHHBIE CBS3M MEXIY XHMHUECKOM CBSI3bIO, THUIIOM KPHCTAJUIMYECKOM
PELICTKU COSNMHCHUH Cephl, NX (PU3MYESCKUMH I XUMHUYCECKUMH CBOMCTBAMH

35.

I1oBTOpHBIN UHCTPYKTAX Ha
pabouem mecte. CepHast
KHUCJIOTa KaK JIEKTPOIUT

U ee CoIH

C 197-
199

Xapaxmepuzoéams cOCTaB, (u3nueckne M XUMHUYECKHE CBOWCTBA KaK 3JIEKTPOIUTA CEPHOW KHUCIOTHI C
UCIIOJIb30BAHUEM PYCCKOTO (POIHOI0) SI3bIKA U s3bIKa XUMUU. Cocmasisims MOJIEKYISIPHBIE U NOHHBIE YPaBHEHHS
peaxiuii, XapaKTepU3yIOIIUX XUMHYECKHE CBOMCTBA COSIMHEHHUI CEPhl M CEPHOM KUCIOTHL. Onucviéams 001acTh
NPUMEHEHHs CEepHOIl KHCIOTHI B HApPOJHOM Xo3siicTBe. [Ipogooums, Habaodams M ORUCHIEAMb XUMHUYECKUH
9KCIIEPUMEHT, XapaKTepU3YIOUIMH XMMHYECKHE CBOWCTBAa CEpPHON KHCIOTHI KaK AJIEKTPOJIUTA, C COOMI0OAECHHEM
IpaBHI TEXHUKH Oe3omacHocTu. Pacnoznasams Cyab(aT-uOHbBI

36.

CepHas xucnora
KaK OKHCIIUTEIIb.
[Tonmyuenue u
IIpUMEHEHHUE
CEPHOI1 KHCIIOTHI

C 199-
203.

Xapaxmepuzoeams CBOWCTBA KOHIICHTPUPOBAHHOM CEpHOM KHUCIOTHI KaK OKHCIHTENS C HCHOIb30BaHUEM
pycckoro (pomHOro) si3blka M s3blka Xxumuu. Cocmagnsimy ypaBHEHUs OKHCIUTEIbHO-BOCCTAHOBHTENIBHBIX
peakLuii MeTOZOM 3IIEKTPOHHOr0 Oananca. Onucviéams MIPOU3BOACTBO CEPHON KUCIOTBL. Buinoauams pacueTsl IO
XUMHYECKUM (OpMyNaM U ypaBHEHHAM DPEaKIMH, MPOTEKAIOIUX C y4aCTHEM CEpHOI KUCIOThL. Habniooams u
OnuCHI8amy XAMUYECKUH SKCIEPUMEHT

37.

A30T 1 ero cBOMCTBa

1128

Xapaxmepuzogamsv cTpoeHue, GHU3MYECKHE W XMMHYECKHE CBOWCTBA, MONYy4Y€HHE W NPHMEHEHHE a30Ta C
UCIIOJIb30BAaHUEM PYCCKOrO (POAHOrO) s3bIKA WM fA3bIKa XUMHUH. Hazvligams COSOMHEHHS a30Ta Mo (opmyne H
cocmasnams GOPMYINBI TI0 UX HAa3BAHUIO. Ycmanagiueams TPUIMHHO-CICICTBEHHBIE CBS3U MEXIY CTPOCHHEM
aToMa M MOJIEKYJIBI, BUIOM XMMHUYECKOH CBSI3H, TUIIOM KPUCTAJUIMIECKOHM PEIIETKH a30Ta U €ro (GU3NUECKUMH H
XUMHYECKUMH CBOIMCTBaMHU. BbulnoiHAms pacdeTsl 1O XUMHYECKMM (QOpMyinaM H ypaBHEHMSIM pPEaKIWH,
MIPOTEKAIOIINUX C YyJaCTHEM a30Ta

38.

AMMHUaK 1 ero cBoiicraa

1129

Xapaxmepuzogamv COCTaB, CTPOCHHE MOJIEKYJbl, (U3MYECKHE M XHMHYECKHE CBOMCTBa, IONy4YEHHE H
MIPUMEHEHNE aMMHUaKa ¢ UCIIOJIb30BAHUEM PYCCKOro (POAHOTO) A3bIKA U SI3bIKA XUMUH. Ha3bi6amsb COTM aMMOHUS
o dopMynaM u cocmagiams HOPMYIBI IO WX HAa3BaHUAM. 3anuceiéams MOJECKYISPHbIE 1 MOHHBIE YPaBHEHUS
peaxiuii, XapaKkTepHu3yoIlue XUMHYECKHE CBOWCTBA amMMHaka H cojell ammonusa. Cocmagnsims ypaBHEHUS
OKHCITUTENFHO- BOCCTAHOBUTENBHBIX DPEAKIMH C ydJacTHeM aMMHaka C MOMOIIBIO 3JEKTPOHHOro OanaHca.
Yemanagiusams  MPUUMHHO-CIENCTBEHHBIE  CBSA3M  MEXKIy BHIAMH  XHMHYECKHX  CBS3€H, THIAMH
KPHUCTAJUTMYECKUX DPEIICTOK aMMHaka M Cojled aMMOHHMS U MX (DU3MUECKUMH W XUMHYECKUMH CBOHCTBAMH.
Boinoansme pacyeTsl 10 XMMHYECKUM (OpPMYJIaM M ypaBHEHHUSIM PEAKIUii, IPOTEKAIOMIMX C yIacTHEM aMMHUaKa

39.

Coi aMMOHHSL.

1130

3anucvigams MONEKYISAPHBIE U MOHHBIE YPABHEHUs PEAaKLU, XapaKTepU3yOIIUe XMMUUECKHE CBOMCTBA aMMHUAKa
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40.

U coneit aMMoHUsL. [Iposodums, Habao0ams U OnUCHIBAMb XUMHYECKHI SKCIIEPHIMEHT TI0 PAaCcIIO3HABAHUIO HOHOB
aMMOHUSI C COOIOICHNEM NIPABII TEXHUKU 0€30I1aCHOCTH

41,

Oxcupl a30Ta.
A30THas KHciioTa
KaK 3JIEKTPOJIUT,
ee NpUMEHEHHeE.

C 220

Xapaxmepuzoeams cocTaB, (GH3WYECKHEC W XUMHUYECKHE CBOMCTBA, ITONyYEHHE M NPUMEHEHHE OKCHIOB a30Ta C
UCIIOIb30BAaHUEM PYCCKOTO (POAHOrO) sA3bIKa U s13bIKa XUMUM. Cocmagnsams MONEKYISAPHbIE U HOHHbIE YPABHEHUS
peakiuii, XapaKTepUu3yolIue XUMUUECKHE CBOMCTBA OKCUIOB a30Ta. Ycmanagniueams MPUUUHHO-CIIEICTBEHHbIE
CBSI3U MEXKIY BHJOM XUMHUYECKOH CBSI3H, TUIIOM KPHCTAJUIMIECKON PEIIETKH OKCHAOB a30Ta U MX (PU3UYECKUMH U
XUMUYECKUMHU CBOMCTBAaMH. Xapakmepu3o6ams COCTaB, (HH3UYECKUE M XMMIYCCKHE CBOMCTBA KaK JJICKTPOJIMTA,
NPUMEHEHHE a30THOW KHCIIOTHI C MCIIONB30BAHUEM PYCCKOTrO (POAHOIO) sA3bIKa M S3bIKa XUMHHU. 3anucvléams
MOJIEKYJISIPHbIE U MOHHBIE YPABHEHUS PeaKLUi, XapaKTepU3yoIIue XUMUUECKIE CBOMCTBA a30THOM KHCIIOTBI KaKk
3NEKTpoNuTa. [Ipogodums, nabndams U ONUCHLIBANs XUMIUYECKUH SKCIICPUMEHT, XapaKTEepHU3YIONIMil CBOCTBa
430THOM KUCIIOTHI KK JIEKTPOINTA, C COONIIOICHHEM IIPaBIJI TEXHUKH O€30M1aCHOCTH

42,

A30THas KHUCI0Ta Kak
OKHUCJINUTEIIb, €€ MTOJTYYCHUC.

C 221-
224

Xapaxmepuzoeams ~ a30THYIO KUCIOTY Kak okucnurens. Cocmagnsimes — ypaBHEHHS — OKHCIIUTEIIBHO-
BOCCTAHOBHUTENHBIX PEAKIINH, XapaKTePH3YIOIUX XUMHICCKHE CBOWCTBA a30THOW KUCIOTHI KaK OKUCIHTENS, C
MOMOIIBIO  3JIEKTPOHHOr0 OanaHca. [Ipoooums, HabaOams W ONUCHLIBAMb XUMHYECKUH HKCIIEPUMEHT,
XapaKTepHU3YIOIIUI CBOMCTBA a30THOM KUCIOTHI KAK OKUCITUTENSI, C COOIOJICHHEM MPABUI TEXHUKH 0€30MaCHOCTH

43.

®ocdop. CoenrHeHNs
¢docdopa. [TousTre o
(hochopHBIX yIOOPEHHSIX.

1132

Xapaxmepuzoeams CTPOCHHE, AJUIOTPONHIO, (PU3NUCCKHE W XMUMHYECKHE CBOMCTBA, MONYYCHHE W NPUMEHEHHE
(dochopa ¢ UCTIONB30BAaHUEM PYCCKOTO (POJHOIO0) SI3bIKA U sI3bIKa XUMHH. CaMOCTOSTEIBHO ONUChI8Amb CBOHCTBA
okcuga ocdopa (V) Kak KUCIOTHOTO OKCHAA U CBOHCTBAa OPTOPOCHOPHON KHUCIOTHL. Huirocmpuposams 3TH
CBOWCTBA YPaBHCHMSMH COOTBETCTBYIOIIMX pEaKUMU. [Ipogodums, Habrwdame W ORUCHIBANb XAMUYECKHI
9KCIIEPUMEHT C COOJIIOICHUEM NPABIII TEXHUKH Oe30nacHOCTH. Pacnosnasams Gpochar-noHsI

Yraepon

I133

Xapaxmepuzoéams CTPOSHHUE, AJUIOTPOIHUIO, BH3MYESCKHEe M XUMHYESCKUE CBOMCTBA, MOMyYCHHE W TPHUMEHEHHE
aMop(hHOTro yriiepoa U €ro COPTOB C HCTOIB30BAHUEM PYCCKOTO (POTHOIO) sA3bIKa U sA3bIKa XuMHU. CpasHueams
CTPOCHHE U CBOWCTBA anMasa W rpadura. Onuceiéams OKUCIUTEIBHO-BOCCTAHOBHUTEIBHBIC CBOMCTBA YyIiIepoa.
Ilpoéooums, Habmodams W ONUCLIGAMb XUMHYECKUH OSKCIIEPUMEHT C COOJIOACHWUEM TMPaBHJ TEXHUKU
0e30I1acHOCTH

44,

45,

Oxkcuapl yriiepoaa (II) u (IV),
HX CBOMCTBA M IPUMEHEHUE.

C 242-
244

Xapaxmepuzoeams coctaB, (Gpu3MYecKre U XUMHYECKHE CBOMCTBA, MOMYYCHUE U IPUMEHEHHUE OKCHAOB YIIIepoja
C HCIIONB30BaHUEM PYCCKOr0 (POAHOIO) SI3bIKA U S3bIKA XUMHH. Ycmanagnueams MPUIHHHO-CIICACTBEHHBIC CBSI3U
MEXIY BUIAMU XUMHYECKHX CBSI3H, THIIAMH KPUCTAJUIMYECKUX PELICTOK OKCHIOB yriepona, UX (GU3HYeCKUMH U
XHUMHUYECKUMH CBOMCTBaMH, a TaKke mpuMeHeHueM. Co0irodams TpaBHia TEXHUKH O€30MacHOCTH TPHU
UCIOJIB30BAHMN IIEYHOrO OTOIUICHUs. OKazbiéams TEPBYD MNOMOLIb HPH OTPAaBICHHH YrapHbIM Ta30M.
IIpoéooums, Habmodams W OnUCLIGAMb XUMHYCCKUH OSKCIIEPUMEHT C COOJIOACHUEM IMPAaBHJ TEXHUKH
0e30I1acHOCTH

46.

YronpHas KUCIIOTa U €€ COJTH

C 245-
247

Xapaxmepuzogamu coctaB, GU3NUECKHE U XUMUYECKHE CBOMCTBA, OMyYE€HHE U NPUMEHEHHE YTOJIbHON KHCIOTHI
U ee conell (kapOOHATOB M THAPOKAPOOHATOB) C MCIOJIB30BAHUEM PYCCKOro (POIHOIO) s3bIKa M SI3bIKA XUMHHU.
Hnmocmpuposams 3aBUCUMOCTh CBOKMCTB COJICH YrOJbHOH KHCIOTBI OT MX coctaBa. OQOvbsiCHAMb, YTO TaKOE
JKECTKOCTh BOABI. Paziuuams BPEMEHHYIO U IOCTOSHHYIO YKECTKOCTh BOABL. [Ipedraeamb COCOOBI YCTpaHEHUS
JKECTKOCTU BOJBI. [Iposodums, Habmooams U ONUCHI6AMb XUMUUECKUH DKCIIEPUMEHT C COONIOACHUEM MPaBHI
TeXHUKH Oe30macHoCTU. Pacno3nasamb KapOOHAT-HOHEL.

47.

Kpemuuit

C 249-
253

Xapaxmepuzogamp CTpOEHHE AaTOMOB W KPHCTAJUIOB, (DU3UUECKHE W XHMHUYECKHE CBOMCTBA, MONyYCHHE H
MIPUMEHEHNE KPEMHHS C UCIIOIb30BAHUEM PYCCKOTO (POJHOTO) SI3BIKA M SI3bIKA XHMHU.

Yemanaenusams nipuaMHHO-CIEICTBEHHBIE CBA3U MEXKIY CTPOCHHEM aTOMA, BUIOM XMMHMYECKOM CBSI3U, TUIIOM
KPHUCTAJUTMYECKOH PEIIeTKH KPEMHHS, ero (GPHM3MYECKUMU U XMMUYECKIMH CBOHCTBaMU. BblnoHAmb pacueTsl 1o
XUMHYECKUM (HOpMYJIaM 1 YpaBHEHHUSIM PEAKIINH, MPOTEKAIONTUX C YYACTHEM KPEMHHUSI U €T0 COSIMHEHUM

CoenuHeHUST KPEMHUS

C 253-
254

Xapaxmepuzogamv cocTaB, (U3NUECKUE M XUMUYECKHE CBOWCTBA, MONYYEHHE M NPHMEHEHHE COCIMHEHUH
KpPEMHHS C UCTIOIBb30BAaHHEM PYCCKOTO (POIHOTO) si3bIKa M sI3bIKa XUMHHU. CpagrHugamsv TUOKCUIBI yTiepona U
KpeMHUs. Onucvigams BaXKHEWIINE THUIIBI NPUPOIHBIX COEIMHEHWH KPEMHHS KAaK OCHOBHOIO 3JIEMEHTa
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auTocepsl. Pacnosnasams CUNIKAT-HOHBI

48. CunukaTtHas C 255- | Xapaxmepuzoeamb OCHOBHBIE CHIIMKAaTHBIE IPON3BOACTBA. Packpvigams 3HAUEHUE CHITUKATHBIX
MPOMBIIUIEHHOCTH 258 MaTepUaJiOB B HAyKe, YJHEPTeTHKE, MEIUIIMHE U IPYTHX 00IACTAX
49, O000mIeHNe MaTepraa mo ITopror | IIposooums OUEHKY COOCTBEHHBIX JOCTHXKCHHH B YCBOCHUH TeMbl. Koppexmuposamb CBOW 3HAaHUS B
teme «HeMeraiabsn K K.D. COOTBETCTBUHU C IUTAHUPYEMBIM Pe3yIbTaToM. [101yuams XUMIYECKYI0 HHQOPMAIU 13
Pa3UYHBIX UCTOYHUKOB. [Ipedcmasnams uHdopmalio mo teme «Hemeramwiby B BUIE TaOIHIl, CXEM, OIOPHOTO
KOHCIIEKTa, B TOM 4Kcie ¢ npuMeHeHueM cpencts MKT
50. Konrponbnas pabora Ne 3
«Hemeramibn

Sl Tema 4. | INp.p. Ne 2 «Pemenue OKCIEPUMEHTANIBHO  ucCed06anb CBOWCTBA HEMETANIOB M WX COEJUHEHHH. Pewamb 3KCIEpHMEHTANbHbIE

IIpaktu | sKCHIEpUMEHTANBHBIX 33734 10 3agaun mo Tteme «lloarpynma rajoreHoBy». QOOpamieHue ¢ J1Ta0OpaTOPHBIM — OOOPYAOBAaHHEM U

KyM 2. | TeMme rajoreHbI» HarpeBaTebHBIMU MPHOOPAaMH B COOTBETCTBHM C TPaBWJIAMH TEXHHKH Oe30MacHOCTH. Pacno3HaBaHue
CsoiicTB HEKOTOPBIX AHHOHOB M KaTHOHOB. HaOmromeHue CBOWCTB BEIIECTB M MPOUCXOIAINIMX C HUMH SBJICHUIL.

a Onucanue XHUMHYECKOTO 3KCIIEPHUMEHTA C MOMOIIBI0 €CTECTBEHHOrO (PYCCKOrO WJIM POJHOrO) S3bIKA U
HeMeTall sI3pIKa XUMUHU. DOPMYIHPOBAHKUE BHIBOJIOB MO PE3yAbTaTaM MPOBEIEHHOT0 SKCIIEPUMEHTA

52. noB 1 ux | [.P. Ne 3 Pemenne C 259 OKCIEPUMEHTANBHO UCCe008amb CBOWCTBA HEMETAJUIOB M WX COCOUHEHHH. Pewiamsb 3KCICPUMEHTAIBHbIC

COEMHE | DKCIEPUMEHTANLHEIX 3334 10 3anauu 1o teme «l[loarpynma xucnopona». Obpawamscs ¢ 1abOPaTOPHBIM 00OPYAOBAHHEM W HArpeBaTebHBIMU
Huk- 3 TEME MOATrPyIIa KUCIOpOaar» l'IpI/I60paMI/I B COOTBETCTBUH C ITpaBUJIaMU TCXHUKH

q. 6ezonacHoct. Habnooams 3a CBOHCTBAMH CEpbl, €€ COCIMHEHUH W SBJICHUSMH, MPOUCXOIAIIUMH C HUMH.
Onucvieams XUMUYECKHH OKCIIEPUMEHT C TIOMOUIBKO PYCCKOro (pOOHOrO) s3bIKa W SA3bIKA XHMHU
Dopmyauposams BBIBOABI TI0 Pe3yJIbTaTaM MPOBEIEHHOr0 dKcnepuMmenTa. CompyoHuyams B Tiporiecce yd4eOHOro

B3aMMOJICHCTBHSI ITPU pabOTe B TpyIIax
53. M. P.Ne 4 «Ilomxydenue, C 262 Ilonyuams, cobupamv W pacno3nagams BOIOPOX, KUCIOPOJ, aMMHAaK M YIJIEKHCHbIH ra3. Obpawamves ¢
cobupaHue U pacro3HaBaHUE nabopaTopHbIM O00OPY/IOBAaHMEM M HAarpeBaTelIbHBIMA MPUOOPAMH B COOTBETCTBHM C TPABUIIAMH TEXHUKH
Tra30B» 6ezonacHoct. Habnrodams W onucvléams XUMUYECKHI IKCIIEPUMEHT C TIOMOIIBI0 PYyCCKOTO (POAHOrO) sI3bIKa 1

SI3bIKA XUMHH.

54, YTIeBoI0pOabI. Jlexuus | Xapaxmepuzoeams OCOOCHHOCTH COCTaBa M CBOMCTB OpPraHMYECKHX COCIOUHEHWH. Paznuuams TpenenbHble U
Tema 5. HeTpe/eNIbHbIC  YIIIeBOOpoAbl. Haszwvieams W 3anucvieams (HOpMynbl  (MOJCKYISIPHbIE W CTPYKTYPHBIC)
Kparkue BXHEUIINX TPEJCTABUTENCH YIIEeBOAOPOIOB. [Ipediaeamb SKCIEPUMEHT [0 PACIO3HABAHHMIO COCIMHEHHIA
CBEIEHH HETPEeIeNIbHOr0 CTpoeHusl. Habmodams 3a XOA0M XUMHYECKOTO SKCIIEPUMEHTA, OMUCHIBAT €T0 U JIENaTh BBIBOIBI

906 Ha OCHOBE HabOmoaeHWid. Duxcuposams Pe3yabTaThl SKCIIEPUMEHTA C MOMOIIBIO PYCCKOro (POIHOIO) s3bIKa, a
oprann4 TAKXe C MOMOIIBI0 XUMHYECKUX (OPMYIT M YpaBHEHUH

55-56. CCKUX Kucnoponconepxarrue Jlexuus | Xapaxmepuzoeams CUpTHI KaK KHCIOPOJCOACPIKAIIME OpraHuuecKue coeauHenus. Knaccughuyuposams ciupThl
coemme | OPTAHUYECKHE COE/IMHENNS 10 aTOMHOCTH Haswieams TIpEACTABUTENCH OJHO- M TPEXAaTOMHBIX CIHUPTOB M 3anucvléams UX (HOPMYIbI.

HSIX Xapaxmepuzoeams KACIOTHI KaK KHCIOPOJICOACPIKAIINE OPraHNUECKHE COCMHEHUS. Ha3bieamp PEICTaABUTENCH
-4y TPE/ICNBHBIX M HENPe/eNbHbIX KapOOHOBBIX KUCIIOT U 3anucvléams ux Gpopmynsl. Xapakmepuzosams KUPbl KaK
CIIO)KHBIC 3(DUPBI, & MbUIA — KaK COJIM KAPOOHOBBIX KUCIIOT

57. A3zoTcopepixariue nekius | Xapaxkmepuzoseams aMHHBI KaK COZIEp Kalie aMHHOTPYIIITY OPTaHUYECKHE COSIHEHHSI.

OpraHUYEeCKUE COCTHHEHHSI Xapaxkmepuzoeams aMUHOKHCIOTBHI KaK OpraHUYECKHEe aM()OTEpHbIC COCAMHEHMS, CHOCOOHBIC K pPEaKIHSIM
TTONMKOHACH CAllni. Onucbléams TPU CTPYKTYPBI OCITKOB U KX OUOJIOTHYECKYIO POJIb.
Pacnosznaséamuv 6ENKH € TTOMOIIBIO IIBETHBIX PEAKIIAN

58. Tema 6. | I13 u IIC .11.MennaeneeBa u 1136 Ilpeocmasnsims napopmanuto no teme «Ileproanueckuii 3akoH u [lepuonuueckas cucrema [1. M. MenzeneeBa B

OG6ob1ie | cTpoeHue atoma. CBETEC TEOPHM CTPOCHHUS aTOMa» B BHJEC TAOJIMI, CXEM, OMOPHOTO KOHCIEKTa, B TOM YHUCIE C MPUMECHEHHEM

cpenctB UKT. Beinonusams TeCTOBBIC 3aJaHUS TI0 TEME
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59.

60.

61.

62.

63-64.

65-66.

67.

68.

HHE
3HAHUH
o
XAMUU
3a Kypc
OCHOBHO
"
IIIKOJEL.
Iloaroro
BKa K
o1ro.
114

DNIEeKTPOOTPULIATENBHOCTD. 11 37 Ilpedcmaensames wHQOpMANUIO MO TeMe «BHIBI XUMHYECKUX CBS3ed WM THIBl KPUCTALTMIECKHX PENICTOK.
CrerneHp OKUCICHUS. B3anMOoCBs3b CTPOCHHUS W CBOWCTB BEHISCTB» B BHJE TAOJNHI], CXeM, OIMOPHOrO KOHCIIEKTa, B TOM YHCIE C
CrpoeHue BelecTsa npumenenueM cpeactBs UKT. Buinonauams TecToBble 3a1aHUS
Knaccudukarust xumraeckux | 1138 Ipedcmaenames wHPOpManmio 1o Teme «Kiaccudurkanms XUMHUYECKHX peakiyidi 10 Pa3iUYHBIM MpPU3HAKAM
peaknuii. CKOpoCcTh CKOpOCTh XUMUYECKHX PEAKIHI) B BHJIE TAOJHII, CXEM, OITOPHOTO KOHCIIEKTA,
XUMHYECKHX PEeaKIyii. B TOM umcie ¢ npumenenunem cpencts UKT. Beinonnsams TecToBbIE 3ajaHUs TI0 TEME
Huccoumanus snexktpoiutos B | 1139 Xapaxmepuzosams o01ne, 0coOCHHbIE ¥ WHAWBUAYaIIbHbIE CBOMCTBA KHCIIOT, OCHOBAHUH, COJIEi B CBETE TEOPUU
BOJHBIX pacTBopax. MloHHbIE SJIEKTPOJIMTHYECKON JUCCOLMALUN. ApeyMenmupogams BO3MOXKHOCTb MPOTEKAHUS XUMHYECKHX pEakUuil B
ypaBHEHHS. pacTBOpax JIEKTPOIUTOB, UCXOAS U3 YCIOBUI
OKUCIIUTENBHO- 1140 Xapaxmepuzoeams OKACIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIINH, OKUCIUTENb U BOCCTAHOBUTEb.
BOCCTAHOBUTEIILHBIC PEAKITUH Omauyamse 3TOT TUI PEAKIMN OT peakuuii oOMeHa. 3anuceiéams YpaBHEHUS OKHACIUTEIHHO-

BOCCTAHOBHUTEJBHBIX PEAKIMI C TOMOIIBIO AJIEKTPOHHOI0 OajaHca
Heoprannueckue Beriectna, 1141 Knaccuguyuposamsy ~ HeopraHmveckue BEUIECTBA IO COCTaBy U CBOWcCTBaM. [Ipuodums TPUMEPHI
HX HOMEHKJIATypa MpEeACTaBUTENEH KOHKPETHBIX KJIACCOB U TPYII HEOPraHMYECKHX BEIECTB
KJaccu(UKaIHs
XapakTepHble XUMUYECKHE 1142 3HaTh XMMHUUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIIECTB. Bulnoinsms TECTH B (opmarte

CBOMCTBA HEOPraHUYECKUX
BEILECTB

ors

Hrorosast KOHTpOJIbHAA
pabota

Bowinoanams tectsl B popmare OI'D 32 Kypc OCHOBHOM IIKOJBI. AJIEKBATHO OYeHUBAMb CBOH YCIIEXH B OCBOCHUH
Kypca OCHOBHOI IIKOJBI. APIryMEHTHPOBAHO 6b10upamsb BO3MOXKHOCTH craun OI'D mo xumuu. [lpoeyuposams
coOCTBEHHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO 110 U3YUEHHIO XUMHHU B CpeIHEH IIKoe

3amuTa MpoeKToB
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