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MNOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XWMHM Ha YpPOBHE OCHOBHOTO 0OIIero o0Opa3oBaHUS
COCTaBliecHa Ha OCHOBE TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaresbHOM MPOrpaMMbl OCHOBHOT'O O0IIET0 00pa30BaHMsl, MPECTABIEHHBIX
B ®I'OC OO0, a Takxke Ha OcHOBe (enepalbHON pabodeil MporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIICTIIIMH MPETOJaBaHUs YIEOHOTO TIPEeIMeTa « X UMM
B 00pa3oBaTeNbHBIX OpraHu3anusax Poccuiickoit denepanuu.

[Iporpamma mo XxuMuu Aa€T MOpPENCTABICHUE O IENAX, OOIIel CTpaTreruu
oOy4eHusi, BOCHUTAaHUS W Pa3BUTHS OOYYAIOMIMXCA CPEACTBAMU Y4YEOHOIO
npeaMeTa,  yCTaHaBlIMBaeT  00s3aTelNbHOE  MPEIMETHOE coJiep KaHue,
IpelyCMaTpUBAET paCHpeeieHne ero Mo KiaccaM M CTPYKTypUpPOBaHHE TIO
paszzmenaM M TeMaM MPOrpaMMbl TI0 XHMHH, ONPENESeT KOJIWYECTBCHHBIE H
KaueCTBEHHbIE XapaKTEPUCTUKU coJiep KaHus, PEKOMEHTyEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMHUM C Y4ETOM  MEXKOPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOTO TMporecca, BO3PACTHBIX
0COOEHHOCTEH  OO0yYalomuxcsi, OMNpeAeNseT BO3MOXXHOCTH TpeaMera s
peanu3anuyd TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTeNbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a TakKe TPeOOBAHMM K
pe3yabpTaTaM 00y4YeHUs XMMUU Ha YPOBHE LieJiel U3yueHHUs MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATENIbHON JAESITENbHOCTH OO0YyYaroulerocsi Mo OCBOEHUIO
y4eOHOTO COEepPIKAHMUS.

3HaHUE XHMHHM CIYXUT OCHOBOW [JIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
oOyyaromerocs, ero npeacTaBICHU O MaTEpPUAIIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrparoT (opMUpPYyEMbIE€ XUMHEH MpPEICTaBICHUS O B3aMMOIPEBPAIICHUSX
DPHEPTrUM M 00 HBOJIOIMU BEIIECTB B MPUPOJE, O MyTAX PEHICHUS TI00aTbHBIX
mpo0IeM YCTOMYMBOTO PA3BUTHUS YEJIOBEUECTBA — CBHIPHEBOW, JSHEPTETHUECKOM,
MUIIEBOM U 3KOJIOTUYECKON 0€30MaCHOCTH, MPOOJIEM 3IpaBOOXPAHEHUS.

N3yuenue xumun:

CHOCOOCTBYET  pealM3allid  BO3MOXKHOCTEH ISl  CaMOpa3BUTUA U
dbopMupOBaHUS KYJIbTYpPbI JHYHOCTH, €€ 001IeH 1 (PYHKITMOHAIILHON TPaMOTHOCTH;

BHOCHUT BKJIQJ] B (JOPMHUpPOBAHWE MBINUJICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOyyJarommxcsi, HaBBIKOB HMX CaMOCTOSATEIbHOM  ydeOHOU  JesiTeNbHOCTH,
HKCIIEPUMEHTAJILHBIX M HCCIIEOBATEIbCKUX YMEHHMM, HEOOXOAMMBIX Kak B
MOBCEHEBHOM XKM3HU, TaK U B TPOPECCHOHATILHOMN JACSITEIHHOCTH;

3HAKOMHUT CO CHENMU(UKON HAyYHOTO MBIIUICHUS, 3aKIaJbIBa€T OCHOBBI
LEJI0CTHOTO B3IJIsA/1a Ha €UHCTBO MIPUPOBI U YEIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOIIUXCS;



crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAay4YHBIM 3HaHHSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
o0Opa3zoBaHue 00yUYarOIIUXCA.

JlaHHbIe HampaBjieHUs B OOy4YEHWU XUMHHU OOECIEUMBAIOTCS CHEIU(UKON
COJCp)KaHUsl  yuyeOHOro  TpeaMeTa, KOTOpPBIM  SBISETCS  IEIaroru4ecku
alaliTHPOBAHHBIM OTpakKeHHEM 0a30BOM HAYKH XMMUU Ha OMpPEAETIEHHOM 3Tare e
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYalOIMMUCS CHUCTEMbl TMEPBOHAYAIBHBIX MOHATUNW XUMHHU, OCHOB
HEOPraHUYEeCKOW XUMHM M HEKOTOPBIX OTJECIbHBIX 3HAYUMMBIX TMOHSTHN
OPTaHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHH C(POPMUPOBAHA HA OCHOBE
CUCTEMHOTO mnojaxona k €€ m3ydeHuto. CoaepkaHue CKIaIbIBAETCS U3 CUCTEMBI
MOHATHUM O XUMHUYECKOM 3JI€MEHTE U BEILIECTBE M CUCTEMbI ITOHSATHI O XMMHUUYECKOM
peakiuu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbI IO MPUHITUITY
MIOCJIEIOBATEIBRHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX IMPEICTABICHUMN
Pa3HOIO YPOBHSI:

— aTOMHO-MOJIEKYJIAPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akona /. . MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBSI3H;

— TpencTaBieHUd 00 DICKTPOJUTHYECCKON IUCCOIMAIMM BEIIECTB B
pacTBoOpax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJIYYE€HHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEIBLHO OT OJTHOTO
YPOBHSI K JPYyroMy, BBITIONHSS (GYHKIUA OOBSICHEHHS M TMPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOXXHOCTEU NMPAKTHYECKOTO MPUMEHEHHS U TOJYyUYEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
IIPEACTABICHNS] O XUMHYECKOM COCTABIIAIOLIEH HAYyYHOW KapTUHBI MHpA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbl, LIEHHOCTHOTO OTHOLICHUA K HAy4YHOMY 3HAHUK U
METOJIaM MO3HAHUSA B Hayke. M3yueHne XMMHUU OPOUCXOAUT C IPHUBJICYEHUEM
3HAHWW W3 paHee H3YUYCHHBIX YUeOHBIX MpeaMeToB: «OKpYKaOUUi MUPY,
«buonorus. 5—7 knaccel» U «Pu3KKa. 7 KjIaccy.

[Ipy w3ydyeHMH XUMHUH TPOUCXOAUT (HOpMUPOBAHWE 3HAHUN OCHOB
XUMUYECKON HAYKH KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
JESITETLbHOCTH YEJIOBEKA U KaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.
3agaya y4eOHOro mnpeaMera COCTOUT B (OPMUPOBAHUU CHUCTEMbl XUMHUYECKHX
3HAHUNA — BaKHEUINUX (haKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKUX TOJIOKECHHM,
JIOCTYITHBIX 00OOIICHNI MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKH, B



npuoOIIEHUH K HAay4YHbIM METOJaM T[IO3HAHUSA TPU HU3YYCHHHU BEIIECTB U
XUMHYECKHUX PEaKIHi, B (OPMUPOBAHUHN M PA3BUTHUU MO3HABATEIbHBIX YMEHUHN U
UX TPUMEHEHWH B YueOHO-NO3HABATENbHOM U y4eOHO-HCCIIEeI0BATENIbCKON
NEeATEIbHOCTH, OCBOCHMM NpaBUI 0€30MacHOro OOpallleHusi C BEIIECTBAMHU B
MOBCEHEBHOM >KU3HHU.

[Tpu u3yueHuu XMMHHU HA YPOBHE OCHOBHOT'O OOIEro 0Opa30BaHUSI Ba)KHOE
3Ha4YeHHE MPUOOPENN TaKUE LI, KaK:

— (opmMupoBaHHEe MHTEIUIEKTYaJbHO pPAa3BUTON JMYHOCTH, TOTOBOM K
caM0OOpa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIILHOMY MPHUHSITHIO PEIICHUMN,
CIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOoe MpUOOIIEHUE
00y4Jamuxcsi K CaMOCTOATEIbHOW IMO3HABATEIBHOU JEATENbHOCTH, HAyYHBIM
METO/aM MO3HaHUs, (GOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yCloBUi, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00YUYaIOIUMUCS
OMbITa Pa3HOOOPA3HOW MAESITENBbHOCTH, MO3HAHHUA U CAMOIO3HAHMS, KIIOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMII), UMEIOUIUX YHUBEPCAIbHOE 3HAUEHUE IS
Pa3IMYHBIX BUJIOB ACSITEIbHOCTH;

— (opmupoBanue oOmeld (QYHKIMOHATIBHOW U €CTECTBEHHO-HAyYHOU
rPaMOTHOCTH, B TOM 4YHCIE YMEHHH OOBSCHATP M OLIEHUBATH SIBJICHUSA
OKpPY’KAaloIIer0 MHpa, WUCIONB3YysS 3HAHHUS U OMbIT, MOJTYYCHHbIE MPU U3YUCHUU
XUMUHM, MNPUMEHITh HMX TMpPU PpEIIeHUH MpoOJieM B MOBCEIHEBHOW KU3HU U
TPYJIOBO 1€ATEIbHOCTH;

— ¢opmupoBaHHe Yy OOy4YarONIMXCS TyMaHUCTHYECKUX OTHOIICHHH,
NOHMMAaHHSA LEHHOCTH XUMHYECKHX 3HAaHUW Ui BBIPAOOTKH HKOJIOTHYECKU
1eJIecO00pa3HOro TMOBEACHUS B OBITY M TPYAOBOM JEATEIbHOCTH B HENIX
COXpaHEHUs CBOETO 3/I0POBbS U OKPYXKAIOIIEH TPUPOAHON CPEAbI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIIMUTAHUIO HA OCHOBE YCBOEHHS OOIIEUETOBEYECKUX ILIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpOduiIs ¥ HANpPaBIEHHOCTHU AATbHEHIIETO
oOydeHwus.

OO01iee 4YMCIO YacoB, OTBEACHHBIX I H3Y4YEHUS XHUMHM Ha YpPOBHE
OCHOBHOTO 00111er0 00pazoBaHus, cocrabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJIel0), B 9 kitacce — 68 4acoB (2 yaca B HEJIEIIO).



COJAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYa/IbHbIE XUMHYECKUE TOHATHS

[Ipenmer xumuu. Ponp XuMHuM B )KM3HH 4YeJIOBEKAa. XUMUSA B CUCTEME HAYK.
Tena wm BemectBa. duU3nMyecKUE CBOWCTBA BEWIECTB. ATrPEraTHOE COCTOSIHUE
BeiiecTB. [loHsiTue 0 MeTojax Mo3HAaHMS B XUMHUM. UYUCThIE BElIECTBA U CMECH.
CriocoObI pa3feieHust CMECei.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE dJIEeMEHThl. CHUMBOJBI XUMHYECKHUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas ¢opmyna. BajgeHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BewecTB. (OTHOCHUTENbHAs aTOMHas Macca.
OTHOcUTENbHAsT MOJIEKYJIsipHas Macca. MaccoBasi 0Jisi XUMUYECKOTO 3JIEMEHTa B
COEMHEHHUH.

KomnuectBo BeniectBa. Mosb. MonsipHas macca. B3anmocBsA3b KOJIMUECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IUHUI] BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTMHEHUH.

Ou3nuecKue U XUMUUYECKUE ABJICHUSL. XUMHUYECKasl peakius U €€ MpU3HaKU.
3aKOH COXpaHEHHWs MacChl BeIleCTB. XMMHUUYecKHe ypaBHeHus. Knaccuduxanus
XUMHUYECKUX PEaKIUil (COeMHEHUS, PA3I0KEHNUs, 3aMEILICHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYy/IOH, MpaBuUjaMu padOTHl B JTA0OpATOPUHU U
npuémMamu oOpalleHus ¢ J1abopaTopHbIM 00OPYJOBAaHUEM, U3YUYEHUE U OIMKCAHUE
bu3nuecKkux CBOMCTB 00pa3lloB HEOPraHMYECKUX BELIECTB, HAOJIIOJEHUE
¢busnueckux (MJIaBJIeHUE BOCKa, TasHUE JbJa, pPACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALMs BOJbI) U XMMUYECKHX (FOPEHUE CBEUHU, MPOKAIMBAHUE
MEHOW MTPOBOJIOKHU, B3aUMOJICHCTBHE Meja C KUCIIOTOMN) SIBICHUM, HAOIIOICHHE 1
OMKMCaHUE NPHU3HAKOB MPOTEKAHMS XMMHUYECKUX peakiuil (pas3ioxeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIIOTHI C XJOPUAOM Oapuisi, paziioKeHHe TUAPOKCHUIA
menu (II) npu HarpeBanuu, B3auMoJIeicTBUE xkele3a ¢ pacTBopom conu meau (II),
W3y4EHUE CIOCOOOB PA3JECHHS CMECEH: C MOMOIIBI0 MarHuTa, (GUIbTPOBAHUE,
BBITIAPUBAHUE, AUCTHLISAINSA, XpoMaTorpadusi, MpoOBEACHNUE OYUCTKH TTOBAPEHHON
coiid, HaOJIOJEHWEe U  ONHCAHME  pPe3yJIbTaTOB  MPOBEJCHUS  OIbITa,
WJUTFOCTPUPYIOLIETO0 3aKOH COXPAHEHUS MAacChl, CO3JAHHUE MOJEJIEH MOJIEKYJI
(ILIapOCTEPKHEBBIX ).

BakHeilue npeacTaBUTe M HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopoa — 31€MEHT U MpocToe
BelecTBo. Haxoknenuwe kuciopoga B MNpUPOAE, (PU3MYECKHE U XUMUYECKUE
cBoicTBa (peakiuu ropeHus). Oxcupapl. [lpumenenune kwucinopoga. CrocoObl



MOJIy4eHHUsST KHUCIopoJa B JjabopaTopuud W TPOMBINUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTpoIHas MOAU(pUKALNS KHCIOPO/a.

TennoBoit 3¢(deKT XUMHUECKON peakinud, TePMOXUMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHYECKHE peakUuuu. TOIIMBO: yrojb W METaH. 3arps3HEHue
BO3/lyXa, YCWJIEHHE MAPHUKOBOTr0 3(pdekTa, pazpyieHrne 030HOBOTO CIOSI.

Bonmopon — anemenTt M mpocrtoe BemecTBo. Haxoxxknenwe Bomopona B
npupoae, GU3MYECKHEe ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHWE, CIIOCOOBI
noxydeHus. Kucmorsl u comnu.

Monsipablit 00bEM ra3oB. Pacuérbl M0 XUMHUYECKUM YPaBHEHUSIM.

dusnueckue cBoucTBa BOAbl. Boma kak pacrteBopurens.  PacTBOpBI.
HaceiieHHble 1 HEHAChIIEHHBIE PAacTBOPBI. PacTBOpHUMOCTH BEMIECTB B BOJE.
MaccoBas 10Ji1 BEIIECTBA B PACTBOPE. XMMHUYECKHE CBOKMCTBA BOJbl. OCHOBAaHHS.
Ponb pactBOpoB B npupojae U B KU3HMU 4esnoBeka. KpyroBopoT BOAbl B MPUPOJE.
3arps3HeHne NpUpOaHbIX BoA. OXpaHa v OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus neopranmdeckux coemunennit. Oxcunpl. Knaccuduxarus
OKCHUJIOB:  cojieoOpasyrome (OCHOBHBIE, KHCIOTHBIC, aMQpOTepHbIE) U
HeconeoOpa3yromue. Homenknatypa oxcuaoB. @Du3ndeckue HU XUMHUYECKHE
cBOMCTBa OKCHUJIOB. [TomydyeHne okCcuIoB.

OcHoBanus. Knaccudukauuss ocHOBaHHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHmii. PU3MYECKHME U XMMHUYECKHE CBOMCTBA
ocHoBaHMM. [losmyyenne oCHOBaHMI.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucinor. dusnyeckue u
XUMHUYECKUE CBOMCTBAa KHUCIOT. Psan axktuBHoctu mertamwioB H. H. bekerosa.
[Tosrydyenue KUCoT.

Conu. HomeHnkiatypa coseil. @U3nyecKre U XMMHUYECKUE CBOMCTBA COJIEH.
[lonydenue cosen.

['eHeTnueckas CBSI3b MEXKY KJIACCAMU HEOPTAHUYECKUX COEAUHEHUMN.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COJAEPKAHU KUCIOPOJa B BO3yXE, ITOJIyUYECHHE,
coOupaHue, pacrlo3HaBaHHE M H3yYEHHUE CBOMCTB KHUCIOpOAa, HAOIIOACHHE
B3aHUMOJECUCTBUSA BEIIECTB C KHCJIOPOAOM H YCJIOBUA BO3HUKHOBEHUS U
IpeKpalieHuss TopeHus (moxapa), O3HaKOMJIeHHe ¢ oOpasllaMH OKCHJIOB U
OMMCaHUE MX CBOMCTB, MOJy4yeHHE, COOMpaHue, pACIO3HABAHUE M H3YyUYCHUE
CBOWCTB BOJIOpoJia (rOpeHue), B3auMojencTBue Bojoposa ¢ okcuaoM meau (II)
(BO3MOXKHO HCIOJIb30BaHUE BHUAEOMATEpUasIoOB), HAOIIOAEHHE O00pa3lOB BEIECTB
KOJIMYECTBOM 1 MOJb, HCCIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHHUS! BEIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIEd pacTBOPEHHOTO BEIIECTBA, B3aMMOJECHCTBUE BOAbI C METAJJIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAHHE BHJIEOMATEPHUAIIOB),



UCCJIEIOBaHNE O0pa3l0OB HEOPTraHWYECKWX BEIMIECTB Pa3IMYHBIX KJIACCOB,
HaOJIIOICHNE W3MEHEHUSI OKPACKM MHANKATOPOB B PACTBOPAX KHCIIOT W IIEIOYCH,
uzyuyeHue B3zaumojenctBua okcuga meau (II) ¢ pacTBOpOM CEpHOW KHCIIOTHI,
KHCJIOT C MeETajulaMHi, pPEeakUuil HEUTpaIM3aluM, IOJyYEHUE HEPACTBOPUMBIX
OCHOBaHHM, BBITECHEHHE OJHOIO METAJIa JIPYTMM K3 PacTBOpa COJM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMme «BaxHeWmme Kiaaccbl HEOPraHUYECKUX
COCIMHEHUI.

[Hepuoauueckui 3axkoH u Ilepuoguuyeckasi cucreMa XUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMMHYECKasi CBA3b.
OKHCINTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKM KiIAacCU(PHUKAIMA XUMUYECKHX dJeMeHTOB. [loHsTHe o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. Ilepuoanyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
HU. MenneneeBa. KopoTkomepuonHas W JIUHHONEpHOAHas  (Gopmbl
[Ieprnonnueckoit cucrembl xumudeckux aneMeHToB [[. 1. Menneneesa. I[leprnoast
u rpynmbl. OU3WYecKui CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aToMOB TMepBbIX 20 XUMHUYECKHX  JJIEMEHTOB
[Tepuomnueckon cucremnl . M. MenneneeBa. XapaKTEpUCTUKA XUMHUUYECKOTO
AJIEMEHTA 10 €ro noJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH W3MEHEHUS pPAJANYyCca aTOMOB XHMHYECKHX 3SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB I10 IPYIIIAM U IIEPUOJIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoil CUCTEMbl XUMHUECKUX
AJIEMEHTOB I Pa3BUTUS Haykd W mnpaktuku. [l. M. MenneneeB — y4€HbIM U
IpaKIaHUH.

Xumuyeckass cBA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBA3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenb  okuciieHusi.  OKHUCIHUTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKIIUU.
[Iponiecchbl OKUCIIEHNs U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIN.

Xumuyeckuii IKCnepumenm:

U3y4deHHe OoOpa3loB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBUE
TUJIPOKCUIA LIMHKA C PAcTBOPAMHM KHUCIOT W WIEJIOYEH, IMPOBEACHUE OMBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropenue, peakiiy pa3ioKeHHsl, COSTUHEHU).

Mestcnpeomemmnuie ceasu



Peanuzanuss MeXOpeaMETHBIX CBSI3€M MpU HM3YyYEHUM XHMHUU B 8 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOJIb30BaHWE KaK OOIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W MOHATHH, SIBISIONIUXCS CUCTEMHBIMU ISl OTAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.

OO01mue ecTeCTBEHHO-HAY4YHbIE MOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopusl,
3aKOH, aHalW3, CHHTE3, Kilaccu(ukanus, TMepuoIuIHOCTh, HAOII0ICHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusuka: marepusi, aTroM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
M30TOMBI, PAAUOAKTUBHOCTb, MOJIEKYJA, 3JEKTPUUYECKUN 3apsjl, BELIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHME BEIIECTBa, a3, (U3UYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IIAHEThI, 3BE3/1bl, COJHIIE.

buonorus: ¢orocunTes, qpixanue, 6unocdepa.

['eorpadus: armocdepa, rtuapocdepa, MHUHEpATbl, TOPHBIC IOPOJIHI,
MOJIE3HBIE UCKOTIA€MbI€, TOTJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYECKasI peaKUMs

[Iepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX dJIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOWCTB
XUMHYECKUX DJIEMEHTOB TMEPBBIX TPEX IMEPHUOJOB, KM, KaJdblLHUs U MX
COCIMHEHU B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEHTOB B llepuoamueckoit
CHCTEME U CTPOCHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BHUJbl XMMHYECKOW CBS3U. THUMBI KPUCTALIUYECKHUX
pPELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUMA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHUYECKOM CBSI3U.

Knaccudukainus u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHYECKUE
CBOMCTBA BEWIECTB, OTHOCSIIMXCS K PpAa3JWYHBIM KJIacCaM HEOPTraHUYECKUX
COCIMHEHUI, TeHETUYECKas CBA3b HECOPTAaHMYECKUX BEILIECTB.

Knaccuduxaiys XuMUYECKUX PEAKIIMA MO pa3IMYHbIM MPU3HAKaM (110 YHUCITy
W COCTaBy YYacCTBYIOIIMX B pEaKIMH BEIIECTB, MO TemioBoMy 3ddexrty, mo
W3MECHEHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX DJIEMEHTOB, IO OOpPaTHMOCTH, TIO
Y4acTHUIO KaTajlu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMUYECKHE
ypaBHEHHUS.

[lonarue o ckopoct XuMuueckor peakiuu. [loHsTne o0 oOpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peaknusx. [[oOHSITHE 0 TOMOTEHHBIX U TeTEePOTE€HHBIX
peakuusx. [lonsarne o karammse. [loHsTre 0 xuMuueckoMm paBHoBecun. DAKTOPHI,
BJIUSIONIME HAa CKOPOCTh XUMHMYECKOW PpPEaKIMU M TOJO0XKEHHUE XUMHUYECKOIO
paBHOBECHS.

OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEaKIMU,  AJICKTPOHHBIM  OaylaHC
OKHCJIMTEIbHO-BOCCTAHOBUTEILHOM peaKuum. CocraBnenne YPaBHEHUU



OKHCJINTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIUMH C  HCIOJb30BAHHEM  METOJA
3NIEKTPOHHOTO OaaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALMHU. DIEKTPOJIUTHI U HEIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [OHUCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XUMHU4ecKoil cBsizu. CteneHp auccounanuu. CHUIbHbBIE U CIA0bIE 3JIEKTPOJIUTHI.

Peakinu monHoro ooMeHa. Y ciaoBUs IPOTEKaHUSI peakiuii HOHHOTO OOMeEHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YpaBHEHHs peakuuii. CBoilcTBa KHCIOT,
OCHOBAaHMM M COJIE B CBETE€ MNPEACTaBICHUNA 00 3JICKTPOIUTHYECKON
nuccounanuu. KauectBeHHbIe peakiii Ha HOHBL. [IoHSATHE O TMapOIN3E CONE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHME C MOJEISMU KPHUCTAJUIMYECKUX PEIMIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETauioB (rpaduTa M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pEeaKIuu
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHHE BJIEKTPONPOBOIHOCTU
pacTBOPOB BEWIECTB, IMPOLECCAa AUCCOUMAIMUA KHUCJIOT, WIEJI0YEd H COJeH
(BO3MOXXHO  HCHOJB30BAHME BUJEO MATEPHAIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKW  MPOTEKaHHWS  peakuMid HOHHOrO  OOMeHa
(oOpazoBaHnue ocanaka, BbIJACICHHE Ta3za, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKUUN
(ropeHue, peaklMH pas3yIoKEHHUs, COEIMHEHHNs), PACIO3HABAaHUE HEOPraHWYECKHUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pPEaKUUMd Ha HOHBI, pELICHHE
DKCHEPUMEHTAJIBHBIX 33/1a4.

HemeTaJsibl 1 X COeIMHEHHUS

OO6mast xapakTepuctuka rajinoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3nUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aUMOJIEHCTBHE C METaUlaMU, HEMeTa/llaMH, [Ieno4amu). XJIOpPOBOAOPO/I.
ConsiHast KWCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHUE, NPUMEHEHHE. JlelicTBue
XJOpa W XJOPOBOJOPOJA HA OpPraHu3M YeloBeKa. BaxHelmme XJIOpuabl U UX
HAaxO0XJICHUE B IIPUPOJIE.

OOmast xapakTepucThka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (U3MYECKUe CBOMCTBA
MPOCTBHIX BEILIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(UKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBOAOpO, CTpoeHHue, pu3nYecKue u
XUMUYeCKre cBoMcTBAa. OKCHABI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnass kuclioTa, (QuU3MYECKHMe M XUMHUYECKHE CBOWcCTBa (00mMe Kak
NpEACTaBUTENS KJjlacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKUE pEeakinu,
JeXalue B OCHOBE MPOMBIIUIEHHOTO CHoco0a TMOJIYy4YeHUs CEPHOM KHUCIOTHI.
[Tpumenenue cepHoil KUCIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsI pEaKLUs Ha



cynbdar-uon. Haxoxaenue cepbl U €€ COEIMHEHUH B NPUPOJE. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAloIIel Ccpelnbl COENWHEHUSMU cepbl (KUCIOTHBIE MO,
3arpsiI3HEHUE BO3/1yXa U BOJIOEMOB), CLIOCOOBI €r0 MPeA0TBPAICHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, paclpOCTpPAHEHHE B MPHUPO/IE,
duznyeckue u XxumMmuyeckue cBoiictea. KpyroBopot a3ora B mpupoae. AMMuak, ero
duznyeckrue U XMMHUYECKHE CBOMCTBA, OJMyueHue U npuMenenne. Conu aMMOHuS,
ux (GU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasi KHUCJIOTa, €€ MoyiydyeHue, (PU3nYecKue U XUMHUYECKUE
CBOMCTBa (0OIIME KaK MpPEACTaBUTENs Kjacca KHUCIOT U cHenuuyeckue).
Hcnonp30BaHne HUTPATOB M COJEM aMMOHHS B KauyeCTBE MHUHEPAIbHBIX
yao0peHuii. XuMU4YeCcKoe 3arps3HeHNE OKPYIKAIOIICH CPelbl COSTMHCHUSIMU a30Ta
(KUCTIOTHBIE NOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOJOEMOB). Docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, Guznueckue M XUMHUYECKHE CBOMCTBA.
Oxcun dhocdopa (V) u dhochopras kuciora, GU3NIECKUE U XUMHUIECKUE CBOMCTBA,
nonyudenue. Mcnonb3oBanue GpochaToB B KaueCTBE MUHEPAIBHBIX yI00pEHUIA.

OOmast xapakTepucThka 31eMeHTOB [VA-rpynmbl. OcOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTepHbIE  CTENEHM  OKUCIEHUS.  YTJEepoi,  aJuIOTPOIHbIE
MOAM(UKALIMKM, PACHpOCTpaHEHUE B TpUpoAe, (PU3NYECKHUE U XUMHUYECKUE
cBoricTBa. Ancopbuus. Kpyrosopot yraepona B mpuponae. OKCUIbI yriiepoaa, ux
¢usznyeckue W XUMHYECKHE CBOWCTBA, JACWCTBHE Ha J>KUBBIE OPTraHU3MBI,
MOJIydYeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbI, CBSI3AHHBIE C OKCHIAOM
yraepona (IV), rumore3a rnoGanbHOr0 NOTEIUIEHUS KiIMMaTa, MapHUKOBBIN
abdexT. YronbHas kucinoTa v €€ coiu, uX (pU3nYecKue U XMMUYECKHUe CBOMCTBA,
noiyuyeHue W npuMmeHeHwe. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, METUIIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM
XO3MCTBE.

[lepBoHavasIbHbBIE MOHATHSA 00 OPraHUYECKUX BEIECTBAX KAK O COCIMHEHHUSIX
yraeposaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, dTaHOJ, TIMLEPUH, YKCYCHAs! KUCIIO0TA).
[IpuponHble HMCTOYHUKH YIIEBOAOPOAOB (yrojib, MPUPOIHBIM Tra3, HEPTh),
OPOAYKTHl UX TepepaboTku (O€H3WH), UX poJib B OBITY W MPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKH BaXKHBIX BEILIECTBAX: JKUPaX, OeJIKaxX, yriieBoJiax — U UX
poid B KM3HM 4elloBeKa. MarepualbHOEe €AMHCTBO OpPraHUYeCKUX W
HEOPraHUYECKUX COCAMHEHU.

Kpemuuii, ero ¢Qusmueckue #u XUMHUYECKHE CBOWCTBA, TOJYYEHUE H
npumeHenue. CoenauHeHUs KpemMHusi B npupoge. OOume npeacraBieHus o0
okcuae kpemuust (IV) u kpemuueBoil kucnore. CUIMKaThl, UX HUCIOJIb30BAHKUE B
ObITYy, B IPOMBILIUICHHOCTU. BakHeiilline CTpoUTeNbHbIE MaTepHalbl: KEPAMHKA,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobrmeMbl 6€30macHOr0 MCIOJIB30BAHUS
CTPOUTENBHBIX MATEPUAIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4YeHUEe 00pa3O0B HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIOTHI,
MPOBE/ICHNE KAUECTBEHHBIX PEaKlUi Ha XJIOPU-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIKME (U3NUECKHE W XHUMHYECKHE CBONCTBA
raJOr€HOB M HX COEIMHEHHH (BO3MOXXHO HMCIOJIb30BAHUE BUAECOMATEPHUATIOB),
O3HAaKOMJIEHWE ¢ oOpa3laMud XJOpUIOB (TaJOT€HHIIOB), O3HAKOMJIEHHUE C
oOpasmamu  ceppl U €€  COCIMHEHHUSIMH  (BO3MOXXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIOAEHUE TIpoliecca OOyTIMBaHUS caxapa IMoJ JeHCTBUEM
KOHILICHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, M3y4Y€HUE XHMHYECKMX CBOMCTB
pa30aBIEeHHOI CEepHOI KUCIOTHI, MPOBEIECHUE KaYECTBEHHON Peakui Ha CyJbdaT-
MOH M HAOJIOJIeHWe NpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (DU3UYECKUMU
cBoMcTBaMM a3oTa, (ochopa M uX coeAMHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJICOMATEPHAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ymoOpeHuil, moaydeHue,
coOupaHue, pacro3HaBaHHE M M3yYEHUE CBOWMCTB aMMHaKa, MpPOBEIACHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U (PocdaT-uoH U M3ydYeHHE NMPU3HAKOB
UX IPOTEKaHMUsI, B3AMMOICMCTBUE KOHIEHTPUPOBAHHON a30THOU KUCIIOTHI C MEJIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3YUYCHHE MOJENEN
KPUCTAIUTMYECKUX pemETOK anmasa, rpadura, (QysiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  afICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTHBOras3a, MojlydeHue, coOupaHue, pacrlo3HaBaHUE U U3yUYEHUE
CBOMCTB YTJIEKUCIIOTO ras3a, MpoBEeJCHHE KaueCTBEHHBIX pEaKIUi Ha KapOoHAT U
CUJIMKAT-UOHbl W H3y4YEHUE I[IPU3HAKOB HX TMPOTEKAHUS, O3HAKOMIICHHUE C
NPOAYKIUMEH CUIIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3a7a4 1o TeMe « BaxHenme HEMETAIUTbI U UX COCTUHEHUSD).

MeTaJiibl 4 X COeIMHEHU S

OO61mast xapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxenus B llepmommyeckor cucreMe XuUMUYECKUX 3yemeHToB /J[. U.
MenpaeneeBa u ctpoeHus aToMoB. CTpoeHre MeTauioB. MeTtamnuyeckas CBA3b U
METAJIMYECKas:  KpUCTa/UIMUecKass  pemeéTka.  DIEKTPOXUMUYECKUU  psif
HaIpspKeHUH MeTaioB. OU3nyeckrue U XMMUYECKHE CBOMCTBa MeTaiioB. OOiue
CrocoObl Mody4yeHuss MeTamioB. [loHsATHE O KOpPpO3UM METajuioB, OCHOBHBIE
CrocoObl 3amuUThl UX OT Koppo3uu. CrmaBbl (CTanb, YyTyH, TIOPATIOMUHHMN,
OpoH3a) ¥ MX MPUMEHEHNE B OBITY U IPOMBIIINICHHOCTH.

[[{enounble MeTambl: MONOXKEHUE B [lepruonnueckoil cucTeMe XMMHUYECKUX
anementoB /. M. MenneneeBa, CTpO€HHE MX aTOMOB, HaxOXKJIEHHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTpus U Kamus). Okcuabl u



TUJIPOKCUABI HATpuss W Kanud. lIpuMeHeHne 1mEenoYHbIX METANIOB M HUX
COCIUHEHUU.

[Ilenoyno3eMenbHbIE METAUIBI MAarHMd W KaJbLHW: TOJOKEHUE B
[Tepuognueckon cucreMe xumuueckux sneMeHToB . M. MenaeneeBa, crpoeHue
UX aTOMOB, HaXOXKJICHHE B IIpupoie. Pu3nyeckue 1 XMUMUYECKUE CBOMCTBA MarHus
U Kanblius. Baxuelive coequHEHUS Kaiblusg (OKCHJA, TUIPOKCUI, COJH).
XKécTrkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

AJIFOMUHHI: TI0JI0)KeHHE B [leproandeckoi cucteMe XuMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. Pu3nueckue u
XUMHUYECKHE CBOMCTBA allOMUHHUSI. AMQPOTEpHbIE CBOMCTBA OKCUAA U THAPOKCH]IA
AITIOMUHHS.

Keneso: nonoxenne B [leprognyueckon cucreMe XUuMHUYECKUX IIEMEHTOB /.
N. MeHneneeBa, CTpOEHHE aToMa, HAXOXAeHUWE B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA *kene3a. Okcuibl, rTuapoKcuabl U conu xenesa (1) u xxenesa
(IIT), ux cocras, CBOICTBA U MOTYyUYECHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE ¢ OOpa3llaMu METaNIOB U CIUIAaBOB, WX (U3UYECKUMU
CBOMCTBaMM, M3y4YEHHE  PE3yJbTaTOB KOPPO3HUH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCHU[A
KaJIbI[USl W HATpus C BOJIOM (BO3MOXKHO HCIOJb30BAHUE BHUIACOMATEPUATIOB),
VCCIIEIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXXHO  HCIIOJB30BAHUE  BHUJAEOMATEPUATOB), IPU3HAKOB  MPOTEKAHUS
KAUECTBEHHBIX PEAKIMI HAa MOHBbI: MarHus, KajbLHs, AJIFOMUHUS, LIUHKA, JKEJe3a
(IT) u xxene3a (I11), meau (I1), HabnroAEHNE W OMMCAHUE MPOIECCOB OKPAIIMBAHUS
IJJaMEHH HWOHAMU HaTpus, KaJlus U Kaiblusid (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA AITFOMUHUS
Y TUAPOKCUJIA IMHKA, PEHIEHNE SKCIIEpUMEHTANIBHBIX 3a7a4 10 TeMe «BaxHelume
METAJUJIbl U KX COCIUHEHHUSD).

XHMUA ¥ OKpY:KaoUias cpeaa

BemecTtBa m Marepuanbl B IOBCEJHEBHOW JXKM3HU YEJIOBEKA. be3omacHoe
WCITOJIb30BAHUE BEIICCTB M XUMUYECKUX peakiuii B ObITy. IlepBas momornis mpu
XUMHYECKUX 0KOTraxX U OTPABIICHUSIX.

XHUMHUECKOE 3arps3HeHUE OKpyXk aroleid cpeabl (mpeaeiabHas AOMyCcTuMas
KOHIIeHTpalus BeulecTs, aanee — [1/IK). Ponb xuMun B pelieHHH 3K0JIOTHYECKUX
npobiiem.

Xumuyeckuii IKCnepumenm:

u3ydyeHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHbIE
MaTepualbl).

Mescnpeomemmnbnie ceasu



Peanuzanusi MeXmpenIMeTHBIX CBsi3ed NMpU HM3yYEeHUM XUMHH B 9 Kiacce
OCYIIECTBIISIETCS. 4YE€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
MOHSATUH, TaK U TOHSATUH, SBJSIOMUXCS CUCTEMHBIMU TSI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O ITUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC TIOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccu(puKaluusg, NEPUOAUYHOCTb, HAOIIOEHUE,
OKCIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MaPHUKOBBIN
s PeKT, TEXHOIOTUS, MaTEPHUAIIBI.

duszuka: Marepusi, aTroMm, OJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIUI,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUN 3apsij, MPOBOIHUKH,
NOJyPOBOJHUKU, JUDIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TeElO, OO0BEM,
arperaTHoe COCTOSIHME BEIECTBA, r'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUIUYECKas
pemérka, CruiaBbl, (pU3MYECKHE BEIMYMHBI, €AMHUIIBI U3MEPEHHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yA00peHusi, MUKPOIJIEMEHThI, MAKPOIJIEMEHTHI, MUTATEIbHBIE BEIIECTBA.

['eorpadus: armocdepa, ruapocdhepa, MHUHEpaNIbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOTIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHUHU HA YPOBHE OCHOBHOTI'O OBILIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pPE3yJNbTaTbl OCBOEHHUS MPOTPAMMbl OCHOBHOTO OOIIEro
00pa3oBaHMsl JIOCTUTAIOTCS B XO0J€ OOy4YeHUS XUMHH B €JUHCTBE Y4eOHOU u
BOCIIUTATENBHOU IEATEIIBHOCTH B COOTBETCTBUU C TPAAULIHOHHBIMA POCCUNCKUMU
COIMOKYJTYPHBIMU UM JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMU, TPUHSITHIMU B
oOllecTBe MpaBWJIaMd M HOPMaMH TOBEACHHS U CIOCOOCTBYIOT TIpolieccaM
CaMOMNO3HAHUs1, CAMOPA3BUTHUSA U COIIUATM3AIMU 00yYatOLTUXCSl.

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYy4YaroMIMXCA
PYKOBOACTBOBATbCA CHCTEMOM TMO3WTHBHBIX LIEHHOCTHBIX OPUEHTAUUU H
pacIIMpeHne ONbITa ACSTEILHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YAaCTH:

1) nIaTpUOTHYECKOT0 BOCIIMTAHMSL:

LEHHOCTHOTO OTHOUIEHHUS K OT€YECTBEHHOMY KyJIbTYPHOMY, HCTOPHUUYECKOMY
Y HAy4YHOMY HACJIEAWIO, MOHWMAaHUS 3HAYCHHUS XWMHUYECKOM HAYKH B JKU3HU
COBPEMEHHOT0 OOIIecCTBa, CIOCOOHOCTH BJIalETh JOCTOBEPHOW HMHQOpMAIHEl O
MEPEIOBBIX JOCTHXKEHUSIX M OTKPBITUSAX MHUPOBOM M OTEUYECTBEHHOM XUMHH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCTIUTAHUSA:

MPEJICTABJICHUSI O COLHUAIBHBIX HOPMAaX W MPaBWIAX MEXIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE, KOMMYHUKATHBHOW KOMIIETCHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEN0BATEeIbCKOM, TBOPYECKOM W APYrMX  BHJAAX
NEeSATEIbHOCTH, TOTOBHOCTH K Pa3sHOOOpPAa3HOM COBMECTHOM JEATENbHOCTH MpU
BBINIOJIHEHUHU YYEOHBIX, TO3HABAaTEIbHBIX 3a/1ay, BBINOJHEHUH XUMHUYECKHUX
HKCIEPUMEHTOB, CO3/IaHUN YUEOHBIX MMPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B TIpolLlecCe€ OTOM y4uyeOHOW [eATEeIbHOCTH, TOTOBHOCTHU
OLICHMBAaTh CBOE TIOBEJECHHE U TMIOCTYIIKM CBOMX TOBAapHILEH C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS MOCIEACTBHI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 NO3HAHUSL:

MHPOBO33PEHYECKUE TPEICTABICHUS O BEIIECTBE M XMMHUYECKOW PEaKIUH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTAaBIISIOLINE
OCHOBY ISl IOHUMaHUsSI CYIIHOCTA HAy4YHOM KapTUHBI MHpa, MpPeJCTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS MPUPOIBI, B3aWMOCBS3SIX YEJIIOBEKA C
MIPUPOJHOM CPENIOH, O POJIM XUMHUH B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEW;

MT03HABATEIbHBIE MOTHUBBI, HAITPABIICHHBIE HA MOJYYCHHE HOBBIX 3HAHUHU MO
XUMUHM, HEOOXOJMMBIE AJii OOBSICHEHUS HAOJIOAAeMbIX MPOLIECCOB U SBJICHUM,
MO03HABATENIbHOM, MH()OPMAIMOHHOM W YUTATEIbCKOM KYJbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHOM pabOThl C Y4YEOHBIMM TEKCTaMH, CIPABOYHOU



JUTEPATypOi, JOCTYNHBIMU TEXHHYECKHMMH CpEJACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYUYEHHI0O U TO3HAHMIO, JI0O03HATEIBHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K €aMO0Opa3oBaHUIO, MPOEKTHOM W HUCCIEA0BATENbCKOU
NEeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABIEHHOCTH M YPOBHSA OOyuyeHHUsS B
JIaTbHEHIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAHME IIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0pOBbIA 00pa3 *U3HH, OCO3HAHUE MOCIEICTBUNA U
HEMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsi, HAPKOTUKOB, KypEeHHUs]),
HEOOXOMMMOCTH COOJNIO/IEHNUsST TIpaBUJ O€30MAaCHOCTH TMpU  OOpaIieHuu ¢
XUMHYECKHMH BEIIECTBAMU B ObITY U peajbHON KU3HU;

5) Tpy10BOI0 BOCIIMTAHMSI:

MHTEpEC K MPaKTUUYECKOMY M3yUEHUIO ITpodeccuil u TpyJia pa3IuyHOro poja,
YBaXEHUE K TPyAy U pe3yibTaTaM TPYIAOBOW NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHHUS MPEAMETHBIX 3HAHUA N0 XHMHH, OCO3HAHHBIA BBHIOOD
WHIMBHUIYAIbHON TPACKTOPUU MPOJOJKEHHUS 00pa30BaHusl C YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHENIHON NMpodecCUOHATBHON AesTEIbHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHH,
TOTOBHOCTb aJaliTUPOBATHCS B MPOPECCHOHATBHON CPEIE;

6) 3K0JI0rH4eCKOro BOCIIUTAHMA:

HKOJIOTUYECKU 1IE€JIECO00pa3HOE OTHOIIEHHE K MPHUPOAEC KaK HCTOYHUKY
KW3HU Ha 3eMJIE, OCHOBE €€ CYIIECTBOBAaHHUS, IOHUMAHNUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
duznyecKkoMy M TICUXHYECKOMY 3J0POBBIO, OCO3HAHUE IEHHOCTU COOJIOCHUS
IpaBuJ OE30MACHOTO MOBEIECHUS MpU padoTe ¢ BEUIECTBAMH, a TAKKE B CUTyaIUsX,
YIPOXKAKOIIMUX 340POBbIO U KU3HU JIFOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUA, MOJTy4YaeMble MPU WU3YUYEHUU XUMHH, IS
pemeHns 3a1a4, CBA3aHHbIX C OKPYKaIOLEH IPUPOJIHON CPENOU, JIs ITOBBIIECHHUS
YPOBHSL  3KOJIOTUYECKOW  KYyJbTYpbl, OCO3HAaHHS TJ00AJIbHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIeM M MyTeH MX pPEUIeHHs] MOCPEIACTBOM METOJOB XHMHH,
DKOJIOTHYECKOTO MBILLJICHHS, YMEHUS PYKOBOJACTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM U COLMAJIbHON MTPAKTHUKE.

METANIPEAMETHBIE PE3YJIBTATBI

B cocraBe wMmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TMOHATUS (3aKOH, Teopus,
INPUHIUI, TUIIOTE3a, (PAKT, cCUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeIMeTax W MO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ITUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOU



HAyYHOW KapTHHE MUPA, U YHUBEPCAIbHbIC YICOHBIC NEUCTBUS (MIO3HABATEIHHBIC,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIE), KOTOphIE oOecreunBaioT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO YUeOHOM
NEATEIIbHOCTH.

Ilo3HaBaTe/IbHbIC YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUA

ba3oBble J1ornyeckue AeicTBus:

YMEHHSI HCMOJb30BaTh MNPUEMBI JIOTMUECKOTO MBIIUICHHUSI MPU OCBOEHUU
3HaHUI: PacKphIBaTh CMBICH XMMHYECKUX MOHSTHH (BBIIENSATH UX XapaKTEepHbIC
MPU3HAKH, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMMU TMOHSTHSIMH), KUCIOJIb30BAThH
MOHATHUS 711 OOBSICHEHUS OTNIEIbHBIX ()AKTOB U SIBJICHUH, BHIOMPATh OCHOBAHUS U
KPUTEPUH 711 KIACCH(PUKANNK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIH,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3yYCHUS,
CTPOUTD JIOTUUECKHUE PACCYKIEHUSI (MHIYKTUBHbBIC, NE€AYKTUBHBIE, IO aHAJIOTHH),
JI€JaTh BBIBOJIBI U 3AKIIOYCHHS;

YMEHHE TMPUMEHSATH B TMPOIECCE IMO3HAHUS TMOHATUS (NPEIMETHbIE U
METanpeIMETHbIEC), CAMBOJIMUECKHUE (3HAKOBBIEC) MOJIECNIU, UCIOJIb3yEMbIE B XUMHUH,
peo0pa3oBLIBATH MIUPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUN 3HAK (CMMBOJI BJEMEHTa), XHUMHUueckas ¢opMmyia U YypaBHEHUE
XUMHUYECKON peakuu — MpU PEHICHUH Y4eOHO-TT03HABATENbHbBIX 33/1a4, C YUYETOM
ATUX MOJEIBHBIX MPEJICTABICHUI BBISIBISATh M XapaKTEPHU30BaTh CYIIECTBEHHbIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKHUX BEMICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJIATH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3U U
MPOTUBOPEYHS B U3yUaEMbIX IIPOLIECCAX U SIBJIICHUSX.

Ba3oBbIe uccieaoBaTe/IbLCKHeE JeCTBUA:

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAueCTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KA4eCTBE OCHOBBI JUIsi (OPMHUPOBAHUS THUIOTE3BI II0
IIPOBEPKE NMPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

NpUOOpPETEHUE OINbITa IO TUIAHUPOBAHUIO, OpPraHU3alMd U MPOBEACHUIO
YYCHHYECKHX JKCIIEPUMEHTOB, YMEHHE HAOJNIOJaTh 3a XOJOM IIpoIriecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTat, (GopMyaupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJIbTaTaM MPOBEAEHHOIO OMNbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
0 Mpo/ieNIaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, aHAIM3UPOBATh WM HWHTEPIPETHPOBATH HWHOOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TOTyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYyJISIpHAs  JUTeparypa XUMHUYECKOTO COJAEp>KaHUs, CIPaBOYHbIE
nocobusi, pecypcel WNHTepHeTa), KpUTHUYECKH OLEHHWBATh MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO MH(OpMaIuIo;



yMEHHE MPUMEHATh Pa3InYHbIe METOJbl U 3alpOChl MPU MOHMCKE U OTOOpE
uH(OpPMAITMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX JJIS BBIMOJTHEHUS
y4eOHBIX U MO3HABATENIbHBIX 33/a4 OMpPeneIEHHOrO THIIA, MPUOOPETEHHUE OTbITa B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX — TE€XHOJOTH,
OBJIQJICHUE KYJIbTYPOH aKTUBHOTO UCIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTHUMANIbHYIO (POpMY HpeacTaBieHrs HHPOPMAUN U
WUTIOCTPUPOBATh peEIIaeMble 3aJayd HECJIOKHBIMH CXEMaMH, JHarpaMMaMH,
npyrumu ¢popmamMu rpaduKu U UX KOMOUHAIUSMU,

yMEHUE UCIOJIb30BaTh MW aHAJM3UpOBaTh B IIpollecce Y4yeOHOW U
UCCJIEI0OBATENHCKONW JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIIIEHHOCTH,
CEJIbCKOTO XO3sIIiCTBa M TPAHCIOPTAa HAa COCTOSHUE OKPY’KAIOLIEH MpPUPOIHON
Cpenpbl.

KoMMmyHMKaTHBHBIE YHUBepPCcAJbHbIE YueOHbIe 1eiCTBHUA:

YMEHHS 3aJlaBaTh BOINpPOCHI (B XoJie nuamora W (WIM) IUCKYCCHH) IO
CyLIECTBY  0OCyXzaemMoil  TeMbl, (OPMyIHpPOBaTb CBOM  MPEAJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TIPEIOKEHHOMN 3a]a4u;

YMEHUS  TPENCTaBIsATh  TOJYYCHHBIC  pe3yJbTaThl  IMO3HABATECIBLHOU
NEATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTax; JeJlaTh MpPe3eHTAILUI0
pEe3yJbTATOB BBHIMOJHEHHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1aOOpaTOPHOIO OIbITa,
JabopaTopHOI pabOTHI MO MCCIICIOBAHNIO CBOMCTB BEIMIECTB, YYCOHOTO MPOCKTA);

yMEHHSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCIENOBAaTEIbCKOM  JEATENbHOCTH  MPU  PEIICHUU
BO3HMKAIOIIMX MPOOJeM Ha OCHOBE yu€ra OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOpIUHAIUSA
COBMECTHBIX JCHCTBHI, OINpeAeNeHUe KpPUTEPHEB IO OICHKE KavyecTBa
BBITIOJTHEHHOW PabOThI U IPyTHE).

PerynsiTuBHbIE YHMBepCcAJbHbIE Yy4eOHbIe 1eiCTBUSA:

YMEHUE CaMOCTOSITENIbHO OMNPENEsATh LEIH JACSTeNIbHOCTH, IUIAaHUPOBATD,
OCYIIECTBIISATh, KOHTPOJUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpaTh Hanbosee 3p(EeKTUBHbBIE CIOCOObI PEIICHUs YUeOHBIX U
MO3HABATENbHBIX 3aJla4, CaMOCTOSITEIbHO COCTaBISATh MM KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBIMOJHEHUM 3aJaHUM C Y4ETOM
MOJIYYeHHUsS] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIIMSIX,
OILICHUBATh COOTBETCTBHE IOJYYCHHOTO pE3yJbTaTa 3asBICHHON €U, yMEHHE
UCIOJIb30BaTh M AaHATM3UPOBATh KOHTEKCTHI, ITpejiaraéMble B YCIOBUU 3aJaHH.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJabTATOB IO OCBOEHHUIO 0053aTEIbHOIO
COJICp)KaHMsl, YCTAaHOBJEHHOIO JIaHHOW (QeaepanbHOl pabouelt MporpamMmoi,
BBIJICTISIIOT: OCBOEHHBIE OOYYaIOUIMMHCS HAay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI



NEUCTBUN, cHenupUYecKue [ MpPeAMETHOM o0nacTu «XUMHUS», BUIBI
JNEATEIPHOCTH IO  IOJYYEHUIO HOBOIO  3HAaHWS, €ro HWHTEPHPETALNH,
peoOpa30BaHUIO M MPUMEHECHHIO B PA3IMYHbBIX YICOHBIX M HOBBIX CUTYAITUsX.

K xoHIy oOydenus B 8 kj1acce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YyHAIOLIUXCSl YMEHUI:

e PAacKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKUX IOHATUH: aTOM, MOJICKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CJIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHHWE, COJb, DIJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb
OKHUCJICHUS, XMMHYECKasi PEaKius, KiIacCu(uKanus peakiuii: peaxiuu
COCAUHEHHUSI, PEAaKUUMU PA3JIOKEHUs, pPEaKUUUd 3aMEUICHUs, peaKuuu
oOMeHa, PK30- U SHJIOTEPMHUUECKUE PEaAKINH, TeIIOBON 3(hPeKT peakiuu,
SIPO aToMa, JJIEKTPOHHBIM CIIOM aroMa, aToOMHas OpOUTaNb, PaJNYC
aTOMa, XMMHUYECKasi CBsI3b, MOJISIPHAS M HEMOJISIPHAs KOBAJECHTHAs CBS3b,
VMOHHAs CBS3b, HOH, KATUOH, aHMOH, PacTBOpP, MAaccoBas JO0Js BELIECTBA
(MponeHTHasE KOHLIEHTpAaIsi) B PacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKHX MOHATHA U
MIPUMEHATH T MOHITUSA MPHU OMMMCAHUU BEIIECTB U UX MPEBPAILLCHUN;

e WCIMOJBH30BAaTh XHWMHUYECKYH) CHUMBOJHUKY ISl COCTaBieHHUS (opmyl
BEILIECTB ¥ YPABHEHUI XMMHYECKUX PEAKIIUM;

e ONpENeNsATh BAJEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHHWS  DJIEMEHTOB B  OMHApHBIX  COEJUHEHUSX,
MIPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCY COEOUHEHUU 10
dbopmynam, BHUA XUMHUYECKOHW CBS3M (KOBAJICHTHAasS W WOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbicia Ilepuomnueckoro 3akoHa J[. M. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUUYECKONM 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT WX MOJIoKeHUs B [lepmoamyeckoit cucreme,
3aKOHOB COXPAaHEHMS MAacCChl BELIECTB, ITOCTOSHCTBA COCTABAa, ATOMHO-
MOJIEKYJIIPHOTO YUYE€HUS, 3aKOHa ABOTaapo;

e ONUCBHIBATH U XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuonnyeckoi
CHCTEMBl XHMHUYECKUX DJIEMEHTOB: pa3iInyaTh TMOHATHS «IJIaBHAs
noarpynna (A-rpynmna)» u «mnodounas noarpynna (b-rpymnmna)», maneie u
OoJbIIME TEPUOJbI, COOTHOCUTH OOO3HAYEHHUS, KOTOpblE€ HMMEIOTCS B
tabnuue «llepuoanueckass cucrema XuMmuueckux osaementoB . .
MenpeneeBa» € YHUCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHS ATOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij sjpa, 00IIee YMCIO IEKTPOHOB
U pacmpeeieHUe UX MO JIEKTPOHHBIM CIIOSM);

KJIacCU(DUIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHWYECKHUE BEIICCTBA,
XUMHUYECKUE peakuuu (10 YUCIy U COCTaBy YYACTBYIOIIUX B PEAKIUU
BEILIECTB, MO TETIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPIKAAsi OMUCAHNUE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUUECKUX PEAKIIMIA;

IIPOTHO3MPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKaHUS XWMHUYECKHX [MpEBpalleHUil B
Pa3TUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »J3JIeMEHTa 10 (dopmyJie
COEIMHEHMsI, MAaCCOBYIO JOJII0 BEIIECTBA B PacTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

MPUMEHSATHh OCHOBHBIC OTEPAIUU MBICTUTEIHHONU EITEILHOCTH — aHAIHN3
U CUHTE3, CpaBHEHHE, 000O0ICHHE, CHCTeMAaTH3allui0, KiIacCHU(pUKAIIHIO,
BBISIBJICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3ed — JJII M3YyYEHUs] CBOMCTB
BEIIECTB M XHMHUYECKUX pEaKIUi, eCTECTBEHHO-HAYUYHbIE METO/bl
MO3HAHUS — HAONIOJCHWE, W3MEPEHUE, MOJICIUPOBAHHUE, JKCIICPUMEHT
(peasibHBIN U MBICIICHHBIN );

clenoBaTh  MpaBWjiaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCYyAOM U
7a0b0paTOpHBIM  000pY/IOBaHHEM, a TakXKe MpaBHiiaM OOpalleHusl ¢
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKUUSMH 1O BBIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB TIO TOJYYEHUIO H COOMPAHUIO
ra3oo0pa3HpIX BEMIECTB (BOMOPOJAa M KHUCIOPOJAA), MPHUTOTOBJICHHUIO
pacTBOPOB C ONPEAECITEHHOM MACCOBOW JIOJIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh M MPOBOAUTH  XUMHUYECKHE  SKCIEPUMEHTHl IO
pacro3HaBaHUIO PACTBOPOB MIEIIOYEH U KUCIOT C MTOMOIIBIO HHIUKATOPOB
(maxkmyc, peHondTanenH, METUIIOPAHXK U APYyTHE).

K xonIy oOydenus B 9 kj1acce npeIMETHBIE PE3yIbTaThl HA 06a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAFOIINXCS YMEHUM:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX TMOHATUN: XUMHUYECKUN
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, IMPOCTOE BEILECTBO,
CJIOKHO€ BEIIECTBO, BAJICHTHOCTh, JJIEKTPOOTPHUIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasl pPeaKius, XUMUYECKasi CBsI3b, TEIIOBOM 3 dexT
peakuuu, MOJib, MOJISIpHBIA  00BEM,  pacTBOp,  DIIEKTPOJIMUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOIUTHYECKAsT UCCOIMAIUs, PEaKIMd HOHHOTO
oOMeHa, KaTaimM3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMble |



HEOOpaTUMBIE PEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKHCJIUTENIb,  BOCCTAHOBUTEINb,  OKHCIEHHME M  BOCCTAHOBJICHMUE,
aIIoTponus, aM(pOTEepHOCTh, XUMHUUYECKas CBS3b (KOBAJICHTHAsl, MOHHAS,
METaJlJIMYecKasi), KpUCTAJUIMYECKass pemérka, KOoppo3us METalIoB,
CIUIaBbl, CKOPOCTb XHWMHYECKOW PEaKLUUH, NPENEIbHO JIOIyCTUMas
xoHuenTpaus [1/IK Bemecrsa;

WJUTKOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMHYECKUX IIOHATUM H
IIPUMEHSATD 3TH MOHATHS IPY OIIMCAaHUU BEUIECTB U UX NIPEBPALICHUM;
UCIOJIb30BaTh XUMMUYECKYI0 CHMBOJIMKY JJIsl COCTaBieHUs (HopMy
BEILECTB U YPABHEHUN XUMHUYECKUX PEAKIINIA;

ONPENEIIATh BAJICHTHOCTD U CTEIIEHb OKUCIEHUSI XUMUYECKUX DJIEMEHTOB B
COCAUHEHUSAX PA3JIMYHOTO COCTAaBa, IIPUHAIEKHOCTH BEUIECTB K
OnpeAeNéHHOMY KJIacCy COEIMHEHUH 1Mo (GopMysaM, BHJ XUMUYECKOU
CBA3M (KOBaJE€HTHAas, HOHHAsA, METAJUIMYECKas) B HEOPraHWYECKUX
COEIMHEHUSIX, 3aps/l MOHA 10 XUMHYECKON (QopMmysie, XapakTep Cpelbl B
BOJHBIX PACTBOPAX HEOPTraHWYECKUX COCAVUHEHUW, TUI KPUCTALINYECKOU
PELIETKA KOHKPETHOI'O BEILECTBA;

packpsiBath cMbIich Ilepuommueckoro 3akona [I. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IIOHUMAaHHE: OIMCHIBaTh U XapaKTEPU30BATh
Tabnuunyto (opmy Ileproanueckoil cucTeMbl XUMHYECKHX 3JIEMEHTOB:
pa3nuuaTh TMOHSATHS «TJaBHAas moArpymmna (A-rpynma)» U «moOovHas
noarpynna (b-rpynma)», Mansle u Oonbliue NEpUONbI, COOTHOCHUTH
0003Ha4YeHMsl, KOTOpbIE MMEIOTCSI B NEPUOAMYECKON Tabmuue, ¢
YUCJIIOBBIMU  XapAaKTEPUCTUKAMHU  CTPOCHUS  aTOMOB  XMMHYECKHX
3IIEMEHTOB (COCTaB M 3apsii sAapa, oOOIIee YHUCIO BJIEKTPOHOB H
pacmpesieieHue HMX IO DJIEKTPOHHBIM CIOSIM), OOBSACHATH OOIIHMe
3aKOHOMEPHOCTH B U3MEHEHMM CBOWCTB DJIEMEHTOB M MX COCAVHEHUHN B
Ipesesiax MajblX IEPUOJOB U INIABHBIX HNOATPYIII ¢ YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (II0 YHUCIy M COCTaBY YYacTBYIOIIMX B pPEAKLIUU
BELIECTB, N0 TEIUIOBOMY 3(PEKTy, 0 U3MEHEHUIO CTEIEHEW OKUCIIEHHUS
XMUMHUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEHU(PUIECKHE XUMHUYECKHE
CBOWMCTBA IIPOCTBIX M CJOXKHBIX BEIIECTB, NOATBEPXKAAas ONMCAaHUE
IPUMEPAMU MOJIEKYJISIDHBIX M HMOHHBIX YPaBHEHHW COOTBETCTBYIOIIHX
XUMHUYECKUX PEAKLUM;

COCTABJISITh YPAaBHEHHs DJEKTPOJUTUYECKOM JAMCCOLMALMM  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMM NOHHOTO



oOMeHa, ypaBHEHHUs peEaKIWii, TMOATBEPKIAIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/y BEIIECTBAMU PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OalaHCa ATUX PEaKIIMi;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTPOECHUS,
BO3MOKHOCTH TPOTEKAHUS XWMHUYECKHX TMPEBPAIIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO ©  MOJISIPHYIO  MaccChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »J3JIeMEHTa 10 (dopmyJie
COEIMHEHMsI, MAaCCOBYIO JOJII0 BEIIECTBA B PacTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHYECKOU PEaKIINH;

coOmolaTh  MpaBWia  TOJB30BAHMUS ~ XHUMHYECKOW  TOCYJIOM |
7a00paTOpHBIM  00OpPYJOBAaHMEM, a TaKXe IMpaBUia OOpallleHus ¢
BEIIECTBAMU B COOTBETCTBHUM C MHCTPYKUUSMH 1O BbBIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB TIO TOJYYECHUIO W COOMPAHHIO
ra3000pa3HbBIX BEMIECTB (AMMHAaKa U YTIECKUCIIOTO Ta3a);

NPOBOJUTh  PEAKIMH, TOJATBEPKTAIONINE  KAauyeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOpUI-, OpOMU-,
uoaua-, kapobonar-, docdar-, cwiMkar-, cyiabdar-, THIPOKCUJ-UOHBI,
KaTHOHbI aMMOHHUS ¥ HWOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOPAX HEOPTAHMYECKUX BEIIECTB;

IPUMEHSATh OCHOBHBIE ONEpPAlUd MBICTUTEIBHONU JI€ITEIbHOCTH — aHAIHU3
U CHUHTE3, CpaBHEHHE, O0OOOIIeHHE, CHUCTEeMATHU3alUI0, BbISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — JJI1 WM3Y4YEHHUS CBOWCTB BEUIECTB U
XUMUYECKAX PEaKlUid, €CTeCTBEHHO-HAyYHBIC METOAbl TIO3HAHUS —
HaOIOICHNE, M3MEpPEHHe, MOJCIUPOBAHNE, JKCICPUMEHT (peajbHBIA M
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoandecTBO yacoB
Ne HanmeHnoBaHMe pa3ieiioB U DJIeKTpOHHbIe (LM (ppoBbIE)
KouTtpoJabHbie [MpakTHyeckne
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThbI padoThbI
Pa3znen 1. IlepBoHayanbHble XUMHYECKHE IOHATHUSA
Xumust — BakHas 00J1aCThb
L1 €CTEeCTBO3HAHUS U 5 ) bubmuoreka [IOK
’ MPAKTUYECKOUN JAEATETbHOCTH https://m.edsoo.ru/7f41837¢
yeJoBeKa
12 BeitecTBa 1 XUMHUUYECKHE 15 | bubmunorexa LIOK
' peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20

Paznen 2. BaxHeiilme npeacTaBuTeIu

HEOPraHnvIeCKMUX BEIIECTB

)1 Boznyx. Kucnopoa. Ilonstue 6 Bubmuotexa [JOK
00 okcHgax https://m.edsoo.ru/7f41837¢
9 Bonopoa. ITonsrue o kucimorax 2 1 bu6nuorexa [IOK
U COJIAX https://m.edsoo.ru/7f41837¢
’3 Bona. PactBopsl. [Tonsitue 06 5 | 1 but6mmoreka [IOK
OCHOBAHUSX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIACCHI 1 | 1 bubmunoreka LIOK
HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Paspnen 3. Ilepuonnueckuii 3axkon u [lepuoguyeckasi cucrema xumnueckux 3jaeMeHToB /I. . MenneneeBa. CTpoeHne aToMOB.
Xumnueckas cBsizb. OKHCINTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIHU




[Tepuoanueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubmunoreka LIOK
’ XHMHYECKUX djieMeHToB /I, U. https://m.edsoo.ru/7f41837¢
MenpeneeBa. CTpoeHue aToma
XUMHYECKas CBA3b.
3.2 OKHUCIIUTETLHO 8 bubnnorexa [IOK
’ https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIBHBIE PEAKITUN
bubmunoreka LIOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837¢
Pe3epBHOE BpeMs 3 bubmmorexa LOK
P P https://m.edsoo.ru/7f41837¢
OBHIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME




9 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jesioB U TeM uugpoBbIe
Ne i/t P Kontponbnbie | IlpakTnyeckue (ucpp :
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoTsbI
pecypcebl
Pa3nen 1. BemecTBo 1 XUMHYeCKHE PeaKIIUA
L1 [ToBTOpEeHME U yriTyOeHe 3HaHUH 5 1 bu6nuoreka [IOK
’ OCHOBHBIX Pa3/IeJoB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [JOK
’ peaxImit https://m.edsoo.ru/7f41a636
13 DNEeKTPONUTHYECKAs! AUCCOLIUALIUS. 2 | 1 bubmmoreka [JOK
’ XHUMHYECKUE PEAKLIUU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3zgen 2. HemeTaJILI M HX COeTUHEHU S
)1 OO01mas xapaKTepruCcTUKa XUMUIECKUX 4 1 bubmmoreka [JOK
’ sneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapaKTepruCcTUKa XUMUIECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmorexa [IOK
' PYTHIRL L€p https://m.edsoo.ru/7f41a636
COCJIMHEHHUS
OO01mas xapakTeprucTUKa XUMUIECKUX
23 aneMeHTOB VA-rpynisl. A30T, pochop u ux 7 1 bubnmorera LHOK
' PYTHEL ’ P https://m.edsoo.ru/7f41a636
COCJIMHEHHUS
OO1as xapakTepucTUKa XUMHUYECKUX
2.4 anemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 Bubmmorexa [IOK
’ . by ’ pol https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHCHHUS




Hroro no pazneny

25

Paszgen 3. MeTaauabl M HX COeINHEHUA

. but6mmoreka [IOK
3.1 Obmye cBoiicTsa MeTaIUIOB 4 https://m.edsoo.ru/7f41a636
. bubmuoreka [{OK
32 Baxueiiime MeTaibl 1 UX COSTUHEHUS 16 hits://m.cdsoo.r/7f41a636
Hroro no pazneny 20
Pasnea 4. Xumus n okpy:kapomasi cpeia
4.1 B a aJIBl B )KU3HU YeEJIOBEKA 3 bubmorexa HOK
) CHIecTBa 1 MatepH https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
p 3 bu6mmoreka [IOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68







ITOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
Kosau4vecTBo 4acoB DJIeKTPOHHbIE
Ne Jlara nudpoBLIe
Tema ypoka Kontponbnbie | IlpakTnyeckue op
n/n Bcero u3ydyeHusi | oOpa3oBaTe/IbHbIE
padoThI padoTsbI
pecypchl
1 [Ipeamer xumuu. Posib XuMuu B )KU3HU | Bbu6nuoreka [JOK
yesnoBeka. Tena u BelecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTue 0 MeTOaX MO3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuia
3 paboThl B 1a00OpaTOpUu U MPUEMBI 1 bubmmoreka [IOK
oOpareHus ¢ 1abopaToOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
4 Yucrtele BemecTBa u cMecu. CriocoObl | Bbu6nmuoreka [JOK
pas3zaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuyeckas padora Ne 2
5 «Pa3nenenue cmeceii (Ha mpumepe 1 bubmmorexa [OK
a N PHMEP https://m.edsoo.ru/ff0d28c8
OUYUCTKH [TOBAPEHHOU COJIN)»
bu6 OK
6 ATOMBI 1 MOJIEKYJIBI 1 nommoreka L1
https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHe 3JIEMEHTBI. 3HAKU 1 bubmuorexa [JOK
(CMMBOJIBI) XUMHUYECKUX IJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTsie 1 clnOXKHBIE BELIECTBA 1 bubmmorexa [TOK
P Hl https://m.edsoo.ru/ff0d2a6¢c
b K
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 nomorexa LO

https://m.edsoo.ru/ff0d2d50




3aK0H IIOCTOSHCTBA COCTaBa BCIICCTB.

Bbu6nuoreka [JOK
10 X .B
nMueckas Gopuysa. BanenTHoCTs https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHX 3JIEMEHTOB
1 OTtHOcuTeNbHAs aTOMHAs Macca. bubmmoreka [JOK
OTtHocuTenbHAs MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323¢c
12 MaccoBas 10511 XMMAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COCAUHEHUN https://m.edsoo.ru/ff0d350¢
13 KonunuectBo BemecTBa. Moiib. bubmuorexa [JOK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKUE SABICHUSA. bubmnorexa [JOK
XuMU4ecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u ycnoBuUs IPOTEKaHUS bu6mmoreka [IOK
XUMHYECKHUX PEaKLUn https://m.edsoo.ru/ff0d3al6
16 3aK0OH COXpaHEHUs1 MacChl BEIIECTB. bubnnorexka [HOK
XHUMHUUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienus koimuecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUSIM XUMHUYECKHUX bubmorexa HOK
Hl . yp https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukanms XuMHU4eCKUX peakiui
18 (coe HHq;HH;{H A3JI0KCHUS e bubmmorexa [TOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIeHUsI, 0OMEHA)
M. B. JIoMOHOCOB — y4€EHBIN-
19 sHuukoneauct. O6o0IeHNE 1 bubmmorexa [TOK
I AT Hul https://m.edsoo.ru/ff0d40c4
cHUcTeMaTU3alus 3HaHUI
20 KonTtponbHas padora Nel mo teme bubmmoreka [IOK
«BelecTBa 1 XUMHYECKHUE PEAKLIUM https://m.edsoo.ru/ff0d4290
71 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3nyxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e¢




npocToe BeuiectBo. O30H

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCIIOPOJia (peaKIuu OKUCICHUS bubmmorexa [OK
poAia (peatt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CniocoObI nory4eHus KUCI0poia B
23 71a00paTOPUH U MIPOMBIIIIICHHOCTH bubmorexa HOK
patop p ' https://m.edsoo.ru/ff0d497a
IIpumeneHue kucnopona
TennoBoii 3pPeKT XuMUIECKOI
24 pEeaKIuu, MOHATUE O bubanorexa [HOK
TEPMOXUMUYECKOM YPABHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHJIOTEPMHUUYECKUX PEAKIIHIX
TormumBo (HedTh, yroiab U METaH).
25 3arpsizHeHue BO3/AyXa, CIOCOObI €ro bubmmorexa [OK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MpeA0TBPALEHUS
[TpakTrueckas padota Ne 3 o Teme
26 «Ilonyuyenue u coOupaHue KMUCI0poa buommorexa HOK
y . P PO, https://m.edsoo.ru/ff0d4ae2
U3YyYEHUE €r0 CBOMCTB»
7 Bonmopon — snemeHT u mpocToe Bbu6nmuoreka [JOK
BelecTBO. Haxoxxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
)% du3nyeckue U XUMUYCCKHE CBOMCTBA Bbubnmuoreka [JOK
Bojopoa. [Ipumenenne Bonopoaa https://m.edsoo.ru/ff0d4dd0
Bbu6nmmoreka [JOK
29 II
OIUITHE O KHCTIOTaxX 7 COTLIX https://m.edsoo.ru/ff0d50d2
30 Crioco0sbI moTy4eHus BOJ0poOia B bubanorexa HOK
naboparopuun https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o Teme
bu6mmoreka [IOK
31 «ITonyyenue u cobupanue BOAOPO/A,

M3y4YEHHUE Er0 CBOMCTB)

https://m.edsoo.ru/ff0d4{42




MomnsipHblii 00bEM ra30B. 3aKOH

Bbu6nuoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542¢
Brrurcnenus 00béMa, KOJIMYECTBA
33 BEIIIECTBA ra3a Mo €ro U3BECTHOM bubmorexa [IOK
t . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIECTBA WK 00BEMY
Brrurcnenus 00bEMOB ra3oB 110
34 aBHEHUIO PEaKIIM{ Ha OCHOBE 3aKOHA bubmorexa [TOK
yp . peakt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUH Ta30B
35 du3nvecKue U XUMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBanuid. [Tonsitue 06 bubmuorexa [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59¢e2
Boja kak pactBoputenb. HacklmeHHEBIS
37 1 HEHACHI peHHI)IIe) acTBOpBI. MaccoBas bubmorexa HOK
H P Phl- https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIIECTBa B pacTBOPE
[IpakTuueckas padora Ne 5 o reme
18 «IIpurorosienne pacTBOpOB € bubmumoreka [IOK
onpeaenEéHHON MacCOBOM 10JIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KontponsHas padora Ne2 o treme bubmmoreka [IOK
«Kucnopoz. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, KIacCU(UKAIINS, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnune u XuMHYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmorexa HOK
’ p https://m.edsoo.ru/ff0d664e
OKCHIOB
4 OcHoBaHUs: COCTaB, KJIacCH(pUKAIIHS, Bbu6nmuoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




[Tonydyenue 1 XuMHYECKHUE CBOMCTBA

Bbu6nuoreka [JOK

43
OCHOBAaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bubanorexa [HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHune u XuMHUYECKHE CBOMCTBA bubanorexa [HOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMEHKIIATypa,
(cp ) P bu6mmoreka [IOK
46 CIOCOOBI MOJTYYCHUSI, XHMUYECKHE
. https://m.edsoo.ru/00ad9474
CBOICTBa
[TpakTuueckas padota Ne 6. Pemenue
47 SKCHEPUMEHTAIBHBIX 3324 110 TEME bubmmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUIN
43 ['eneTnueckas CBA3b MEXIy KI1acCaMHu bubmmoreka [JOK
HEOPTaHUYECKUX COCTMHEHUI https://m.edsoo.ru/00ad9a50
Bbu6nmuoreka [JOK
49 O0600611eHre U crucTeMaTu3alus 3HaHU!
- t https://m.edsoo.ru/00ad9cb2
Kontponbnas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX buommorexa HOK
. p https://m.edsoo.ru/00ad9¢la
COETMHEHUIT
[TepBbie MOMBITKH KIIACCUPUKALIAN
51 XUMHYECKHX 3J1eMEHTOB. [lonsATHE O bubmorexa [TOK
' https://m.edsoo.ru/00ad9ffa
rpynmnax CXoIHbIX 3JIEMEHTOB
[lepronnueckuii 3aKOH U
Bbubnmuoreka [JOK
52 [Iepronnueckas cucTeMa XUMHUYECKHX
https://m.edsoo.ru/00adas52c
aneMeHToB /I. 1. Menneneesa
bubmmoreka [JOK
53 IIepuonsl, rpynsl, NOATPYIIIIEL 1

https://m.edsoo.ru/00ada52c




Crpoenue atromoB. CoCTaB aTOMHBIX

Bbu6nuoreka [JOK

54
sanep. N3oTomsl https://m.edsoo.ru/00ada342
CrpoeHue 3JIeKTpOHHBIX 000JI0YeK
. bubmuorexa [JOK
55 aTOMOB 3JIeMeHTOB I[lepuoanueckoi
https://m.edsoo.ru/00ada6be
cucremsl [. 1. Menaeneesa
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA M0 €r0 MOJI0KEHUIO B bubmuorexa [JOK
[Iepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
MeHneneesa
3nauenue [lepuoauyeckoro 3akoHa ajs
57 pa3BuTus Hayku U npaktuxu. J[. 1. bubnuoreka [IOK
MenaeneeB — y4€HbIN, M1€1ArOT U https://m.edsoo.ru/00ada96e
rpaKTaHUH
PesepBHeIil ypok. O6o0IeHne 1
58 CI/ICTI;MaTI/IBZ pI/ISI 3HaHHI;Jl / bubmorexa [TOK
. H https://m.edsoo.ru/00adb33c
Bcepoccuiickast mpoBepouHas paboTa
Kontponbnas padota No4 o Teme
59 «Ctpoenne aTroma. XUMHYECKasl CBA3b) bubmorexa HOK
P . ’ https://m.edsoo.ru/00adb486
/ Beepoccuiickast mpoBepouHasi padboTa
60 DJIEKTPOOTPULIATEITLHOCTh aTOMOB bubanorexa [JOK
XAMWYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
61 NonHas xumuyeckas CBs3b
https://m.edsoo.ru/00adac34
2 KoBasieHTHas noasipHas XUMUYECKast bubmmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanentHnas HenosisipHasi XuMu4ecKas bubmmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCTICHUS bubmuorexa [JOK




https://m.edsoo.ru/00adae28

65 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC | bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
Bbubnmuoreka [JOK
66 0] 1
KHCITHTEII 1 BOCCTAHOBHTEIH https://m.eds00.ru/00adb076
PesepBubiil ypok. O600mmIeHnE 1
P P ?l bubmnorexa [JOK
67 CHUCTEMaTH3als 3HAaHUH 110 TEME 1
https://m.edso0.ru/00ad9cb2
«Crtpoenne atoma. XMMHYECKasl CBA3b)
68 Pezepublit ypok. O6001menue u | bubmmoreka [IOK
cUCTeEMaTH3alus 3HaHU! https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Kontponbnbie | IlpakTnyeckue
n/n Bcero u3yyeHusi | oOpasoBaTejibHbIE
padoThI padoTsbI
pecypchl
Ilepnonrueckuii 3aK0H.

1 Ilepuoanueckas cucrema | bu6mmoreka [IOK
XUMHYECKUX 31eMeHTOB [I. 1. https://m.edsoo.ru/00adb59e
Meunneneena
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOWCTB XMMHUYECKHUX DJIEMEHTOB 1 bubmmorexa [JOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukanus 1 HOMEHKIIaTypa | bubnnorexa [JOK
HEOPTraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunasl XuMHYECKOI CBA3U U THIEI 1 bu6mmoreka [IOK
KPUCTALIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme

5 «IToBTOpenue u yriayOiaeHrne 3SHaHUI 1 1
OCHOBHBIX Pa3/€eJIOB Kypca 8 Kiacca»

6 Knaccuukanus XuMu4eckux | bubmmoreka [IOK
peaKuuii Mo pa3INYHbBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
IloHsiTHE O CKOPOCTU XUMHUYECKOMI

7 eakuu. IIoHsITHE O TOMOIeHHBIX U 1 bubmmorera IOK
P ' https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKLIUSIX
[loHsATHE 0 XMMHYECKOM PaBHOBECHH.

bu6mmoreka [IOK
8 @akTOpHI, BIUAIOIIKXE HA CKOPOCTh 1

XUMHYECKOU PCaKku U IMOJIOKCHUC

https://m.edsoo.ru/00adc28¢c




XUMHYCCKOI'O paBHOBECUSA

OKMCIINTEIIFHO-BOCCTAaHOBUTEIIbHEIE

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 3nEKTPOTUTUUECKON
10 nccorranuu. CHIbHBIE U ci1a0ble bubmorexa LOK
g HHATLHH. https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 Monuble ypaBHEHUS pPEAKIIUN bubmorexa LOK
yp peaKtt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHUI B CBETE IMPEACTABICHUIN bubmorexa LOK
p.,ﬂ https://m.edsoo.ru/00add5d8
00 IIEKTPOIUTUIECCKON JUCCOITUAITTI
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 IIPENCTABIEHHNA 00 bubmorexa LOK
pedt . https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON AUCCOLMALIIHI
14 ITousTue o ruapoIn3e cojien bubmorexa LOK
AP https://m.edsoo.ru/00add9d4
15 O06o001eHre U CHCTEMAaTH3aIIH bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTrueckas padora Ne 1.
16 «Perrenue DKCIIEpUMEHTAIILHBIX buGnnorexa LIOK
p https://m.edsoo.ru/00addbfa
3amauy
KontponsHas padora Ne2 o reme
17 «DNEKTPOIUTHYECKAS TUCCOIIHAIIUI buGnnorexa LIOK
p g HHATH. https://m.edsoo.ru/00addec0
XHUMUYECKUE PEAKIIUU B PACTBOPAX»
OO01ast XxapakTepUCTHKA raJIOTEHOB.
18 XI/ILI\]/;II/I‘-IGCIE/IG CBI;ﬁCTBa Ha IpUMepe Bubmorexa IIOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 XnopoBogopoa. ColisiHast KUCIIOTAa, bubmmoreka [JOK




XUMHYECKHUE CBOMCTBA, MOJyYEHUE,
MIPUMEHEHUE

https://m.edsoo.ru/00ade104

[TpakTuyeckas padora Ne 2 o Teme

Bbubnmuoreka [JOK

20 «ITomyueHnne COIAHON KUCIOTHI
Y . . ’ https://m.edsoo.ru/00ade348
U3y4deHHE €€ CBOMCTBY»
Brrurcnenus o ypaBHEHUSIM
21 XUMHUYECKHUX PEaKIIUU, €CIIM OJUH U3 bubmmorexa [IOK
P ’ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
” OO6m1ast xapaKTepuCTHKA SJIEMEHTOB bubanorexa [HOK
VIA-rpynmnst https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(UKALIUN CEPHI.
” Haxoxnenue cepbl 1 €€ coeTMHEHUI bu6mmoreka [IOK
B MpUpoJie. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBomopoJi, CTpoeHuE, bubmmoreka [JOK
(bU3MYeCKre U XUMUYECKHIE CBOHCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KMCIIOTA,
25 (bU3MYeCKre U XUMUYECKHIE CBOMCTBA bubmmorexa [IOK
’ https://m.edsoo.ru/00adea28
MIpUMEHEHNE
XUMHYECKUE PEAKLIUH, JICKALLINE B
OCHOBE ITPOMBIIIJIEHHOTO CIIoco0a
2% MOJTYYEHUST CEPHOU KUCIIOTHI. bubmmoreka [JOK
XHUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaroliel cpesibl COeAMHEHUSIMHU
cepsl
7 Brruncienue MaccoBoit 1071 BeIXOa bubmuorexa [JOK
MPOJIYKTa PEAKIINU https://m.edsoo.ru/00adec8a
28 OO1mas xapakTeprCcTUKA SJIEMEHTOB bubmmoreka [JOK




VA-rpynnsl. A30T, pacipocTpaHEHHE
B npupojie, GU3nIecKue u
XUMHUYECKHE CBOMCTBA

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

AMMHaK, ero Gpu3nvYecKue u

29 XUMHYECKHUE CBOMCTBA, MOJyYEHUE U bubmmorexa [TOK
> HOTY https://m.edsoo.ru/00adf004
MpUMEHEHNE
[TpakTuyeckas padora Ne 3 o Teme
30 «ITonyuenne ammuaka, U3y4eHue ero bubmmorexa [IOK
. Y 1Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas Kuciora, e€ Gu3ndeckue u bubnnorexa [HOK
XUMHYECKHE CBOMCTBA https://m.edso0o.ru/00adf306
Hcnonb3oBaHne HUTPATOB U COJIEH
aMMOHHS B KaUueCTBE MUHEPATbHBIX

32 no0pennii. XuMHUYECKOe bubmmnorexa [IOK
yAODP ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOIIEl CpeIbl
COCJIMHEHUSIMU a30Ta
Docdhop. Oxcun dochopa (V) u

33 (bocg)o pHasI KI/ICJI((l))Ta q)(blfsn(qe)cxne u bubnmorexa LHOK

P . https://m.edsoo.ru/00adf68a
XUMUYECKUE CBOMCTBA, MOIYUYEHUE
Ucnons3oBanne pocdatos B

34 KauyeCcTBe MUHEPATbHBIX YI00pEHUH. bubanorexa [JOK
3arpsi3HEHUE TPUPOTHON Cpeb https://m.edsoo.ru/00adfc20
dbocharamu
Vruepon, pacupocTpaHeHHE B

35 apu zne gmnlt){ecxie U XUMHUYECKUE bubmorexa LOK

P P ’ https://m.edsoo.ru/00adfd9¢c
CBOICTBa
16 Oxcupl yraepoaa, ux pusudeckue u bubmmoreka [JOK

XUMHUYECKHE CBOMCTBA.

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




DKosornyeckue mpoodIeMsl,
CBsI3aHHBIC ¢ OKcHIoM yriaeponaa (IV)

37 VYronbHasg KUCIOTa U €€ COU bubmmorexa [TOK
https://m.edsoo.ru/00ac006¢
[TpakTuyeckas pabora Ne 4 o Teme

18 "[Tonyuyenue yriekuciioro rasa. bubmmoreka [JOK
KadectBennas peakius Ha kapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHayanbHbBIE TOHATHS 00
39 OpraHMYeCKHUX BEIIECTBAX KaK O buGnnorexa LIOK
https://m.edsoo.ru/00ac054¢
COCTMHECHUSX YIIIepoaa
40 Kpemuuii u ero coeguHeHus buGnnorexa LIOK
https://m.edso0.ru/00ac080a
[TpakTrueckas padota Ne 5. Permenue

A1 SKCIEPUMEHTAIBHBIX 33/1a4 110 TEME bubmmoreka [JOK
«BaxkHeime HeMeTaubl U UX https://m.edsoo.ru/00ac0bf2
COCIUHCHHU S
Kontponbnas padota Ne3 mo teme

42 «BaxHeime HeMeTaubl U UX bubmmorexa [TOK

https://m.edsoo.ru/00acOe18
COCIUHCHHU S
OO01mas xapakTepruCcTUKa XUMUIECKUX
3JIEMEHTOB — METAJIJIOB.

13 Mertanueckas CBsi3b U bubmuorexa [JOK
METAJUTNYECKasi KpUCTAITAYECKAS https://m.edsoo.ru/00ae103e
pemérka. @u3nvecKkre CBOMCTBa
METaJIJIOB

44 XHUMUYECKUE CBOKMCTBA METAIJIOB. bubmuorexa [JOK

DJIEKTPOXUMUYECKUH P

https://m.edsoo.ru/00ael 156




HaIpsHKEHUN METaJUIOB

OO1u1re criocoObl MOTYYSHHS
MetaiuioB. CriaBel. Beraucienus no

Bbubnmuoreka [JOK

45 7|
YPABHCHHIAM XUMITACCIHIX PEaKiiiti, https://m.edsoo.ru/00ael 156
€CJIM OJIUH U3 PEareHTOB COJACPIKUT
MpUMECH
46 IToHsATHE O KOPPO3NHU METAIJIOB bubmorexa LOK
PP https://m.edsoo.ru/00ae1278
Bbu6nuoreka [JOK
47 eJo € MeTall
[lenourpie MeTanbI https://m.edsoo.ru/00ae14b2
43 OKcuabl ¥ THAPOKCUIBI HATPUS U bu6nmuoreka [JOK
KaJIus https://m.edsoo.ru/00ae14b2
49 [lenrouHO3eMeNbHBIE METAILIIBI — bubmmoreka [JOK
KaJIbIIMA 1 MarHui https://m.edsoo.ru/00ael5e8
50 Baxueiime coequHEHN KaJIbIUI buGnnorexa LIOK
A H https://m.edsoo.ru/00ael5e8
51 O00011IeHIE U CUCTEMATH3ALMS
3HAHUH
59 JKEcTKOCTh BOJIBI U CIIOCOOBI €€ bubmnorexa [JOK
YCTpaHEHUs https://m.edsoo.ru/00ae1886
[TpakTrueckas padota Ne 6 o Teme
R . bu6mmoreka [IOK
53 JKECTKOCTEL BOALI U METOIEI €6
| https://m.edsoo.ru/00aelae8
yCTpaHEeHUs
bu6mmoreka [IOK
54 An 7|
FOMIHHH https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCHIA U bubanorexa [HOK
TUJIPOKCUIA https://m.edsoo.ru/00aelc64
56 Kenezo bu6mmoreka [IOK




https://m.edsoo.ru/00ae1d86

OKcHIbl, THIPOKCUIIBI U COJIM JKeJe3a

Bbu6nuoreka [JOK

37 (IT) u xxene3a (III) https://m.edsoo.ru/00ae35e6
58 O06001IeHre U cHCTeMaTU3alus
3HaHUI
[TpakTuyeckas pabora Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 33724 110 TEME bubanorexa [HOK
«BaxHenmme MEeTaJliIbl U UX https://m.edsoo.ru/00ae3de8
COCJIMHECHHU S
Brruucnenust no ypaBHeHUSIM
XUMUYECKUX PEAKIUN, €CIIH OJUH U3
60 peareHToB J1aH B U30BITKE WU Bbu6nmuoreka [JOK
COJIEPKUT IpUMeCH. Brruncnenus https://m.edsoo.ru/00ael1750
MaccOBOM J0JIH BBIX0OJa MPOAYKTa
peaxkuuu
61 O06001IeHre U cHCTeMaTU3alus
3HaHUI
KontponsHas padbora Ne4 o reme
62 «BaxHenmme MEeTaJlIbl U UX
COCJIMHECHHU S
63 BeniecTBa u maTepuaisl B bubanorexa [JOK
MOBCEIHEBHOM KU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XHWMHUYECKOE 3arpsi3HEHUE bubmmoreka [JOK
OKpY>Karollleu cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumun B perieHnn bubmmoreka [IOK
HKOJIOTHYECKUX MPOOIIeM https://m.edsoo.ru/00ae4270
66 PesepBHeIil ypok. O600mIeHHE 1 bubanorexa [HOK

cucCTeMaTH3anus 3HaHUU

https://m.edsoo.ru/00ae0d0a




67 PezepBHblit ypok. O0001eHne u 1 bubmmoreka [IOK
cucTeMaTH3allus 3HaHUI https://m.edsoo.ru/00adb33c
68 PesepBHelit ypok. O6o0IeHHE 1 | bubanorexa [HOK
cucTeMaTHu3alus 3HaHu https://m.edsoo.ru/00ad9cb2
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOT'PAMMBI

8 KVIACC

Kon
NMpoBepPsIeMOro
pe3yJbTarTa

IIpoBepsiemble NpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
00pa30BaTeJILHON MPOrPaMMbI OCHOBHOT'0 00111€er0 00pa30BaHUs

1

ITo teme: «llepBoHauanbHbIE XUMUYECKHE TTOHATHSD)

1.1

pacKpbIBaThb CMBICTI OCHOBHBIX XUMHYECKHX TIOHSTHI: aToM,
MOJIEKYJIa, XHMHUYECKHH JJIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAs), BAJICHTHOCTD,
OTHOCHUTENIbHAsE aTOMHAas W MOJICKYJIApHas Macca, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJISIpHAsi macca, MaccoBas A0S XHWMHUYECKOTO
3JIEMEHTa B COCIMHEHHUU, MOJIIPHBIH O0BEM, XMMHUUYECKas peaKIius,
KIacCUpUKALUA  pEaKIHil:  peakuud  COCAUHCHHsS,  PEaKIuu
pa3lIoKEHUs, PEAaKIUd 3aMEIICHHs, peakiuu OoOMeHa, 5K30- |
OHIOTEPMUYECKUE PEAKIUH, TEIUIoBOW 3 (HEKT peakiuu, pacTBOp,

MaccoBast 10Jisl BellecTBa (IIPOLIeHTHAs! KOHIICHTPAIs) B pacTBOpE

1.2

HUITIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKHUX MMOHATHH H

IMPUMCHSATH 3TU MMOHATHS ITPU OITMCAHUN BCHICCTB U UX HpeBpaH_IGHI/Iﬁ

1.3

UCITOJIb30BaTh XMMUYECKYI0 CHMBOJIMKY JJISi COCTaBJICHUS (HOpMyT

BEILIECTB U YPAaBHCHUN XUMHUUYECKUX PEAKIUN

1.4

PacCKphIBaTh CMBICJI 3aKOHOB COXpaHCHUA MaccChbl BCIIICCTB,
IMMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOIr0 Y4YCHHA, 3aKOHa

ABoranpo

1.5

OIpeCaciIATh BaJICHTHOCTb aTOMOB 3JICMCHTOB B 6I/IHapHBIX

COCOAUMHCHUAX

1.6

KJaccu(UIUpPOBaTh XHUMHUYECKHE peaknuu (M0 YHUCIy M COCTaBYy

YYaCTBYIOIIMX B PEaKIIMHU BEIIECTB, IO TEIIOBOMY (P dekTy)

1.7

BBIUMCIISATH OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO MAacChl

BC€IICCTB




1.8

BBIUMCIISTH MAcCCOBYIO JIONIO XMMHYECKOTO dJeMEHTa 1o (opmyre

COCIMHEHMS,

1.9

BBIYUCIIATE MaCCOBYIO JOJIIO BCHIECTBA B paCTBOPE

1.10

IPUMEHSTh €CTECTBEHHOHAY4YHbIE METOJbl IMO3HAHUS — HaOII0IeHHeE,
U3MEpEHUe,  MOJCIHUPOBAHME,  OKCIEPUMEHT  (pealibHbIi |

MBICJICHHBIHN )

ITo Teme: «BaxxHeiiue npeACcTaBUTENN HEOPTAHUYECKUX BEIIECTBY»

2.1

pPacKpbsIiBaTb CMBICII OCHOBHBIX XHMHYCECKHUX TTOHSTHM: OKCHI,

KHUCJ10Ta, OCHOBAaHUC, COJIb

2.2

ONpeaAC/isITb NPUHANJICI)KHOCTL BCHICCTB K OHpeI[eJIéHHOMy KJIacCy

COeTMHEHMH 10 popMmysiam

23

KJIaCCU(UIIUPOBATh HEOPTaHUYECKUE BEIIECTBA

24

XapakTepU30BaTh (OMUCHIBATH) OOIMME XMMHYECKHE CBOWCTBA
BCIICCTB Pa3IMYHBIX KJIACCOB, MOATBCPKAAd OMUCAHUC IMPUMCPAMHU

MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIUil

2.5

IIPOrHO3UPOBATH CBOMCTBaA B€OIECTB B 3aBUCHMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOKHOCTU MNPOTCKAHHUA XUMHUUYCCKUX

MPEBpaIeHUH B pa3IMYHbIX YCIOBUIX

2.6

cleoBaTh MpaBWJIaM IIOJIb30BAaHUS XUMHUYECKOM TMOCYIOoH |
1a00paTOpPHEIM 00OpYIOBAaHUEM, a TAKXKE IMpaBUIaM OOpaIIeHHS C
BEIIECTBAMH B COOTBETCTBHU C HHCTPYKUHUSMHU IO BBINOJTHEHUIO
1a00paTOPHBIX XMUMHUYECKHUX OMBITOB TO TOJYYEHUIO M COOMpaHUIO
razoo0pa3HbIX BemECTB (BOJAOpOAa M KHUCIOPOJA), MPUTOTOBIICHUIO
pacTBOpOB € ONPEACIEHHOM MAacCOBOM [JI0JIEM  pacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBAThH U MPOBOJUTH XUMUUYECKHE HKCIIEPUMEHTHI 1O
pacmo3HaBaHUIO PACTBOPOB IIeNo4eid W KHUCIOT C TOMOIIBIO

WHIUKATOPOB (JTakMmyc, (heHondTaaenH, METHIOPAHX U IPYTHeE)

2.7

MPOBOAUTDH PACUETHI M0 YPAaBHEHUIO XUMUYECKOM peakiuu

ITo Teme: «llepmogmueckuit 3akoH u Ilepuoguueckas cucrema
xumuueckux snemeHtoB JI. WM. MenneneeBa. CtpoeHue aromoB.

Xumudaeckas cBa3b. OKUCIUTEIFHO-BOCCTAHOBUTEIIHLHBIC pEeakuumn»

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHATHH: SIpPO aTOMa,
SJIEKTPOHHBIA CIIOM aToMa, aTOMHas OpOWTal b, paalyCc aToMa,

XUMHYECKass CBA3b, IOJIsIpHad W HCEIOJISAPHAasd KOBAJICHTHas CBA3b,




ANEKTPOOTPULATEIBHOCTh, HWOHHAs CBA3b, HOH, KAaTHOH, AaHWOH,

CTCIICHb OKUCJIICHHUA

3.2 KJIacCU(PUITUPOBATh XUMUUECKHE JIEMEHTHI
ONKCHIBATh U XapakTepu3oBaTh TabnuuHyio ¢opmy llepumonnyeckoii
CHUCTEMbl XMMHYECKUX OJJIEMEHTOB: pa3jM4aTh MOHITHUS «TJIaBHAs
33
noarpynma (Arpymnma)y u «mobounas moarpymnma (brpymma)y,
«MaJbIe» M «OOJBIINE) TIEPUOJIBI
packpbiBath cmbici Ilepuommueckoro 3akona .M. Menzeneesa:
34 JIEMOHCTPUPOBATh NOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOWCTB
' XMMHMYECKUX DJJEMEHTOB OT HX TmonoxeHus B Ilepuonnueckon
cucreMe
COOTHOCUTHh  O0O3HAU€HHUs, KOTOpble UMEITCAs B  Tabmuue
«ITepnognueckas cucrema XUMHYECKUX 3JIEMCHTOB JL.A.
3.5 MeHnneneeBa» C YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHUSI aTOMOB
XUMHUYECKHX OJJIEMEHTOB (COCTaB MW 3apsj sapa, OOIIee YHUCIO
3JIEKTPOHOB U pacnpeiesieHue UX MO 3JIEKTPOHHBIM CII0SIM)
36 ONpeAeNsiTh  CTENeHb OKHUCJICHHUS  DBJEMEHTOB B  OMHApHBIX
' COCTMHEHUSX
37 OTIpPECNATh BUJ XHUMHUYECKON CBsI3W (KOBaJICHTHass W HOHHAs) B
' HEOPraHWYECKNX COEAMHEHUSAX
9 KJIACC
Kon .
IIpoBepsiemble NpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/IbHOI NPOrPaMMbI OCHOBHOI'0 00111er0 00pa30BaHus
pe3yJabTara

1

IIo Teme: «BGH_IGCTBO " XUMHYCCKad pCaKkus»

1.1

PACKpPBIBATH CMBICJI OCHOBHBIX XWUMHYCCKUX MIOHATHH: pacTBop,
ANEKTPOJMTHI, HEIIEKTPOIHTHI, SJICKTPOIUTHYECKAS JIUCCOLUAIIHS,
peakuuu MOHHOTO OOMEHa, KaTaln3aTop, XUMHUYECKOe DPaBHOBECHE,
oOpaTuMble " HEOOpaTUMbIe peakiuu,
OKHCIUTCIIbHOBOCCTAHOBUTCIBHBIC pcaKknuu, OKHUCJIHNTCIIb,
BOCCTAHOBUTENIb, OKHCICHHE W BOCCTAHOBIICHHE, aJUIOTPOIIHS,

aMm(pOTepHOCTh,  XUMHUYECKass  CBs3b  (KOBAJICHTHAas, HOHHas,




MGT&HHH‘IGCK&H), KpuUCTaJNINYCCKasA peméTKa, CIlJIaBbI, CKOPOCTb

XUMHYECKON peaKkuu

1.2

HUITIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKHUX MMOHATHH H

MMPUMCHATH 3TU MOHATHS ITPU OITMCAHUHN BCHICCTB U UX HpeBpaH_IGHI/Iﬁ

1.3

COCTAaBJISITb YPAaBHCHUA 3H€KTpOHHTH‘IGCKOﬁ Jucconuanum KHCIIOT,
mIeJouYe W COJieH, TOJHBIE M COKpalIEHHbIE YpPaBHEHUS PEAKIMM

WOHHOr0 0OMeHa

1.4

PACKPBIBATE CYIIHOCTH OKHUCIUTCIBHO-BOCCTAHOBUTCIIbHBIX peaKI_II/Iﬁ

MIOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa ATHX peakIuit

1.5

MPOBOAUTH PACUETHI M0 YPABHEHUIO XUMUYECKOM peaKiiuu

ITo temam: «Hemeramnel U uUX coequHeHUsT» W «MeTaluipl U UX

COCOAUHCHU A

2.1

XapaKTepu30BaTh (OMUCHIBATH) OOIIUE U CIICIU(PUUECKUE XUMUIECKUE
CBOMCTBA IPOCTBIX M CIJIOXKHBIX BEHICCTB, IMOATBEP)KIAs ONUCAHUE
IIpUMepaMu MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOLIUX

XUMHYECKUX PEaKIni

2.2

COCTaBJISITh YPaBHEHMs pEaKIUi, MOATBEPKIAIONIUX CYIIECTBOBAHHE

T€HETUYECKOM CBA3U MCKAY BCUICCTBAMU PA3JIMYHBIX KJIIACCOB

23

IMPOTrHO3UPOBATH CBOMCTBa BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHUA,
BO3MOXHOCTH HPOTCKAHUA XUMHUUYCCKHX npeBpameHI/Iﬁ B Pa3/IMYHBIX

YCIIOBUSX

24

cJIe0BaThb IpaBUJIaM II0JIb30BaHU XUMHYECKOU HOCYI[Oﬁ )41
7abopaTOPHBIM 00OPY/IOBAaHHWEM, a TaK)Ke IMpaBUJIaM OOpAIICHUS C
BCIICCTBAMU B COOTBCTCTBUHM C HWHCTPYKOUAMU 110 BBIIIOJIHCHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYCHHIO M COOMPaHUIO

ra3000pa3HBIX BEIIECTB (aMMHAKa U YTIIEKUCIIOTO ra3a)

2.5

NPOBOJIUTHh pEaKIMM, MOATBEPKIAIONIMNE KadeCTBEHHBIH COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABaTh OMNBITHBIM IyTEM XJIOPHI-,
Opomupa, wuoamna, kapbonar, ¢Qocdar, cwimkar, cynbdar,
THIPOKCHMOHBI, KaTHOHBI aMMOHHMS, MOHBI W3yYCHHBIX METAJUIOB,

IIPUCYTCTBYIOLIUE B BOAHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB

ITo Teme: «XuMus U OKpy’KaroILas cpeaar

3.1

pacKpbIBaTb CMBICA OCHOBHBIX Xumuueckux mnouaruit: [IJIK

BCIICCTBA, KOPPO3Ud METAJIIIOB




3.2

HpI/IMeHHTI: OCHOBHBIC onepauHH MBICHHTCHBHOﬁ HNCATCIIBHOCTU —
aHaJIM3 W CHHTE3, CpaBHEHHE, OOOOIICHUE, CHUCTEeMAaTHU3aIUIO,
BBIABJIICHUC HpI/I‘II/IHHO-CHeI[CTBeHHBIX CBSI3€I>'I —  AJId I/I3y‘IeHI/I$I
CBOWMCTB BEIIECTB M XUMHYCCKHX pEAKIMi,; ©CTCCTBCHHOHAYYHBIC
METOAbI IIO3HAHHUA — Ha6J'IIOI[eHI/Ie, I/IBMGI)GHHC, MO,Z[GJ'II/IpOBaHI/Ie,

AKCTIEPUMEHT (PeaTbHBIM U MBICTICHHBIH )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1

HepBOHa‘IaJ]I)HI)IC XHUMHUYCCKUEC ITOHATHUA

1.1

[Ipenmer xumuu. Poib XMMHM B KU3HU 4YeIOBEKa. XMUMHUA B CUCTEME HayK.
Tena u BemiecTBa. PuU3MUECKUE CBONCTBA BEIIECTB. ATperaTHOE COCTOSHUE

BEIIECTB

1.2

[MousaTHe 0 MeTOax MO3HAaHUA B XUMUH. UucThle BemecTsa 1 cmecru. CriocoObl

pas3zaeneHus cMecen

1.3

ATOMBI WH MOJICKYIJIBI. Xumuueckue daeMeHThl. CHUMBOJIBI  XMMHYECKUX

371eMeHTOB. [IpocThbie U Cl0KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

1.4

Xumudeckasi ¢popmysa. BaleHTHOCTh aTOMOB XHMHUYECKHX DJIEMEHTOB. 3aKOH
IHOCTOAHCTBA coCTaBa BCIIICCTB. OTHOCHUTENBLHAs aTOMHas mMmacca.
OTtHocuTenbHAsE MOJIEKYJIIpHas Macca. MaccoBasi 10J11 XUMHUYECKOTr0 3JIeMEHTa

B COCIMHCHUN

1.5

KonunuectBo BemectBa. Monb. Monsiprast Macca. B3auMocBsi3p KOnIHMueCTBa,
Macchl M 4YMCIA CTPYKTYPHBIX eIuHUI] BeuiectBa. Pacué€rel mo dopmynam

XUMHYECKUX COCIUHCHUN

1.6

Du3nyecKkue U XUMHUYECKUE SIBICHUA. XUMHUYECKas PEAKUHs U €€ NMPU3HAKHU.
3aK0H COXpaHEHHS MAcChl BEIIECTB. XUMHUECKUe ypaBHeHUs. Knaccuduxarus

XUMUYECKHUX PeaKIuid (COCTMHEHMS, PA3JIOKEHUS, 3aMEIIICHUSI, 0OMEHA)

1.7

XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOW MOCYI0M, C MpaBUIaMU
pabotel B jabGoparopur u mpuéMamMu oOpaiieHuss ¢ J1a0opaTOpHBIM
o0opyioBaHHEM, W3yYCHHE W OINHCaHWE (PU3NYECKUX CBOWCTB 00pa3IoB
HEOPraHMYECKUX BEIIECTB, HaOmoneHue Qu3nueckux (IJIaBIEHUE BOCKA,
TasiHUE JIbJIa, paCTUPAHHUE caxapa B CTYIKE, KUIIEHHE U KOHJEHCAlHs BOJbI) U
XUMUYECKUX  (TOpEHHE  CBEYM, MPOKATMBAHME MEIHOM  IMPOBOJIOKH,
B3aMMOJICICTBUE MeJla C KHCIOTOW) SIBJIEHWW, HAOMIONEHWE W OIUCaHUe
NPU3HAKOB TMPOTEKAHUS XUMHUYECKUX peakiuil (pa3foKeHHe caxapa,
B3aMMOJICICTBUE CEPHOM KHUCJIOTBI C XJOPUAOM Oapus, pa3ioXKeHHe
ruapokcuaa meau(Il) mpu HarpeBaHuu, B3aUMOJCUCTBHUE XKeje3a ¢ paCTBOPOM

commu meau(Il), nyuenne cnocoOoOB paszeraeHus: cMecei (C MoMOIIbI0 MarHuTa,




¢mIbTpOBaHME, BBHINApUBAHHUE, NUCTHIULILMA, Xpomarorpadus), mpoBeaeHUE
OUYHCTKH [TOBApPEHHOM COJIN, HAOJIIO/IEHHE U ONTMCAHUE PE3yJIbTaTOB IPOBEICHUS
OMbITa, WUIFOCTPUPYIOILErO 3aKOH COXPAHEHMsS] MaccChl, CO3JIaHUE MOJENel

MOJIEKYJI (IIIapOCTEP>KHEBBIX )

Baxnerime npencraBuTeN HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx — cmech razoB. CocraB Boszayxa. Kuciaopon — 3jieMeHT U mpocroe
BerecTBo. HaxokaeHuwe kuciaopona B mpupojne, (pu3udecKkue U XUMHUYECKHE
cBorictBa (peakumu ropeHus). Oxcunbl. [lpumenenue kucinopoga. CrocoOb
NOJYYeHUs KHUCIOpOoJa B JIAOOpPAaTOPUH U MPOMBINUIEHHOCTH. Kpyrosopor

Kucaoposa B mpupojie. O30H — auioTponHas MoauuKaius KUCIopoa

2.2

TennoBoii 3GHeKT XUMUIECKON peakiny, TEPMOXUMHUYECKUE YPABHEHHS, DK30-
Y DHAOTEPMUYECKUE peakuu. TOIIMBO: yroib U MeTaH. 3arpsi3HEHUE BO3/yXa,

yCUJICHHE TTApHUKOBOTO 3¢ (deKTa, pa3pyIieHHe 030HOBOTO CII0sI
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Bonmopon — snemeHT m mpocroe BemectBo. HaxoxneHnne Bogopona B IpUPOZE,
¢u3udyecKkre M XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI IOTY4EHHMS.

Kuciaote! u comm
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MoutsipabIii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM ypaBHEHUSM

2.5

®dusznyeckue CcBoWcTBA BOAbl. Boga kak  pacTBopuTenb.  PacTBOpBL.
HacmmeHHHe U HCHACBIIICHHBIC PACTBOPBLI. PaCTBOpI/IMOCTI: BCIICCTB B BOJC.
MaccoBasi 10oas BeleCTBA B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOJIBI.
OcHoBanus. Ponb pacTBOpoB B mpupoje M B KHU3HMU 4denoBeka. Kpyroeopor
BOJABl B TpUPOAC. 3arps3HEeHHE TMPUPOIHBIX BOJA. OXpaHa HW OYHCTKA

MIPUPOAHBIX BOJ

2.6

Knaccudpukanuss Heopranmueckux coeauHenmit. Oxcuapl. Knaccuduxamms
OKCHJIOB:  coJieoOpa3zyromie (OCHOBHBIC, KHCIOTHBIE, aM(oTepHbIe) U
HeconeoOpazyromue. Homenknarypa okcumoB. Du3nueckne U XUMHUYECKHE

CBOICTBA OKCHOB. [losryueHne okcuoB

2.7

OcnoBanus. Krnaccudukanus ocCHOBaHHME: IMENOYM H  HEPACTBOPUMBIC
ocHoBaHMus. HomeHkiarypa ocHoBaHui. PU3NYECKUE U XUMUYECKUE CBOWCTBA

ocHoBaHMH. [TonyueHre ocHOBaHUA

2.8

Kucnotel. Knaccudukanus kucmor. Homenkimarypa kucioT. ®dusmdeckue u
XMMHYECKHE CBOWMCTBAa KHMCIOT. Pan aktuBHoctn MeraymioB H.H. bekerosa.

[Tonydyenue KuCiIoT

2.9

Comu. HomeHnknartypa coisieil. @U3MYECKHE W XUMHYECKHE CBOWCTBA COJICH.




[Tonyuenue cosen

2.10

I'enernueckas cBI3b MCKAY KiIaCCaMU HCOPTaHUYCCKUX COC,Z[I/IHGHI/Iﬁ

2.11

XUMHYECKUN  SKCHEPUMEHT: KauyeCTBEHHOE ONpEAeNICHHE  COACpIKaHMs
KHCTIOpOJia B BO3/yXe, IMOJIy4eHHE, COOMpaHUe, pacrno3HAaBaHUE M H3YyUYCHHE
CBOMCTB KHCJIOPOJa, HAOIIOEHUE B3aUMOCHCTBHSI BEIIECTB C KUCIOPOJOM H
yCIIOBUSI BOBHUKHOBEHUS U MpEKpalleHus ropeHus (moxkapa), 03HaKOMJICHHE C
oOpa3liaMd OKCHJOB M ONHCAHWE WX CBOICTB, IOJy4YeHHE, COOHMpaHUE,
pacrmo3HaBaHMe M HM3y4Y€HHE CBOWCTB BOAOpOJa (rOpeHue), B3auMOJEHCTBUE
Bojopoza ¢ okcunoM Menu(Il) (Bo3MOKHO HCIIOIh30BAaHUE BHIEOMATEPUAIIOB),
HaOmoieHue 00pa3loB BEUIECTB KOJIMYECTBOM | MOJb, HCClIeJOBaHHE
OCOOCHHOCTEH pacTBOPEHHS BEMIECTB C PA3IMYHOM PACTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OMPENEIEHHON MacCOBOM J0JIEW pacTBOPEHHOTO
BEIIIECTBA, B3aMMOJIEUCTBUE BOJbI C MeTaUIaMU (HAaTpUEM U KaJbLUEM)
(BO3MOXHO HCMOJb30BaHUE BUJCOMATEPHANIOB), OIpeIeJIeHHEe pPAacTBOPOB
KUCIIOT W IIEJNOYe C TMOMOINBI0 HWHAWKATOPOB, HCCIEIOBaHHE OOpPa3IoB
HEOPraHMYECKHUX BEIIECTB pA3JIUYHBIX KJIACCOB, HAOIIOACHHE W3MEHEHUS
OKpacKM HHJMKAaTOPOB B pacTBOpax KHUCIOT M IIENOoYei, HU3y4yeHUe
B3aumoeicTBuss okcuaa meau(ll) ¢ pacTBopom CepHOW KHCIOTBI, KHCIOT C
MeETaJUIaMM, PeaKIUi HEUTpaIu3alkHy, I0Jy4eHHEe HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHEHHME OJIHOIO MeTajula JAPYrMM M3 pacTBOpa COJM, pelIeHue
AKCIIEPUMEHTANIbHBIX 3a/au N0 TeMe «BaxxHellue KiIacchl HEOPraHUYeCKHX

COCTUHEHUI

[lepuoanueckuii 3akoH u [lepronnueckas cucTeMa XUMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHre aToMoB. XUMU4ecKas CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIBHBIC PEAKIINN

3.1

[lepBbie TOMBITKH KJIAacCH(DUKAMM XUMHYECKUX dlIeMeHTOB. [loHsTne o
Ipynmnax CXOJHBIX 3JICMCHTOB (H_ICJ'IO‘IHBIG 1 IMICIIOYHO3CMCIBHBIC MCTAJJIbI,
raJoreHbl, WHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpbIe 00pa3yroT amdoTepHbIe

OKCHUABI U THAPOKCHUIBI

3.2

IIepuoanueckuit 3axoH. [lepuoguueckas cucreMa XUMHYECKUX di1eMeHToB [1.1.
Menneneena. Kopotkonepuoanas u JUTUHHOTIEPUOTHAS hopmbl
Ilepuonnueckoit cucrembl xumuueckux dneMeHtoB .M. Menneneesa.
Ilepuoapr u rpynmnbl. PU3MYECKUH CMBICT TMOPSAKOBOTO HOMEpa, HOMEPOB

nepruoaa v rpyuribl 3JICMCHTA

3.3

Crpoenne atomMoB. CoctaB aToOMHBIX sanep. M3oronsl. Dnekrponsl. CTpoeHUe




AIIEKTPOHHBIX 000JI04eK aroMoB TepBbIX 20 XMMHYECKHX BIIEMEHTOB
ITepuonuueckoit cucremnl .M. MenaeneeBa. XapakTepucTuKa XUMHUYECKOTO

AJIEMEHTA MO ero noyoxeHuto B [lepuoanyeckoii cucreme [I.M1. Menneneesa

3.4

3aKOHOMepHOCTI/I HU3MCHCHUA paauyCa aTOMOB XHUMHUYCCKUX OSJICMCHTOB,
METAJIMYECKUX W HEMETANIMYECKHX CBOMCTB MO TpyNIaM U MEpHOIaM.
3nauenue [lepuoanueckoro 3akoHa u Ilepronuyeckoit CUCTEMBbI XUMUUYECKHX
3JIEMEHTOB JUIsl pa3BUTHS HaykKu W mpaktuku. .M. MenaeneeB — y4€Hbld U

rpakJ1aHuH

3.5

Xumnueckass cBsizb. KoBaneHTHas (MOJsipHAsT M HEMOJISIPHAs)  CBSI3b.

SHCKTpOOTpI/IHaTCJIBHOCTI) XHMHYECKHX 31eMeHTOB. MloHHas CBI3b

3.6

Crenenb okucieHus. OKUCIUTEIbHOBOCCTAHOBUTENIbHBIE peakiuu. [Iponecchl

OKHCJICHMS B BOcCTaHOBJIEHHUA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

3.7

XUMHUYECKUH OSKCIEPHUMEHT: H3y4YeHHe OOpa3loB BEIIECTB METAJIOB U
HEMETAJUIOB, B3aUMOJCHCTBHE THUAPOKCHJA LMHKA C PACTBOPAMM KHUCJIOT H
L1eJI0YEH, MPOBEIECHUE OIBITOB, WIUIKOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTAHOBUTENBHBIX peaKluil (ropeHne, peakliuy pa3ioKeHUsl, COeTMHEHUS)

9 KIIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COACPKAHUSA

BemectBo 1 xumnueckas peakuusi. [lopropenue

1.1

[Tepuonuueckuii 3akoH. [lepuoguueckas cucremMa XuMU4Ieckux 3mnemeHToB J[. 1.
MenpneneeBa. CTpoeHue aToMoOB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XUMHYECKUX DJIEMEHTOB TNEPBBIX TPEX MEPHOMIOB, KM, KaJdblUHUs U UX
COCAMHEHHN B COOTBETCTBUU C IIOJOKEHUEM 3JIEMEHTOB B llepumoanueckoi

CUCTEME U CTPOCHUEM HUX ATOMOB

1.2

Ctpoenne BemiecTBa: BHUIBI XHUMHUYECKOW CBSI3U. THUIBI KPUCTATUIMYECKHX
pEelETOK, 3aBUCUMOCTD CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU
1 BUJA XUMUYeCcKoH cBsi3u. Kiaccudukamnust 1 HOMEHKIaTypa HEOPraHUUECKUX
BEIECTB (MEXIyHApOAHas U TpUBHAIbHAs). XUMHUYECKHE CBOMCTBA BEILECTB,
OTHOCSIIUXCA K Ppa3JMyHbIM KJIacCaM HEOPraHWYECKUX  COCIMHEHUM,

FCHCTUYCCKAs CBA3b HCOPTAHNYCCKUX BCIICCTB

1.3

Knaccuukanus XuMUYECKUX PeakIMid M0 Pa3MUYHBIM MpU3HAKaM (110 YHCITY U

COCTaBy YYacTBYIOIIMX B pEaKIUU BEUIECTB, MO TeIuioBoMy 3¢ dexTy, 1o




U3MCHECHUIO CTEIEHEM OKHUCICHHUS XUMHYECKHX 3JIEMCHTOB, IIO OGpaTHMOCTI/I,
0 yYaCTHI0O KaTajm3aropa). OK30- U  OSHIOTEPMUYECKHE pPEeaKIuH,

TepMOXUMHUYECKUE ypaBHEHUS. [IOHATHE O CKOPOCTH XUMHUUYECKOU PEaKLIUK

1.4

[Tonatue 06 0OpaTHUMBIX M HEOOPATHUMBIX XUMHUYECKUX peakuusx. Iloustue o
TOMOTEHHBIX U TeTePOTEeHHBIX peakuusax. [IoHsTHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUAIONIME HA CKOPOCTh XHMHYECKOW pEAaKIMHW U TOJOXKECHHE

XUMHYECCKOTI'O paBHOBECHU A

1.5

OKHCIIUTENBHO-BOCCTAHOBUTENIBHBIE  PEAKIUH, 3JIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBbHON  peakuuu. CocTaBieHUE  ypaBHEHHMU
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX PEAaKIU C HUCIOJIb30BAHUEM METOJa

ANEKTPOHHOTO OaslaHca

1.6

Teopus 3JIEKTPOIUTHUECKON TUCCOLMAIUU. DJIEKTPOIUTHl U HEIIEKTPOIUTHI.
Kartnonsl, aHnoHsl. MexaHn3M JUCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BHJIAMHU
xuMHu4eckoi cBsa3u. Ctenenp quccouuanuu. CUIbHBIE U ClIa0ble SJEKTPOIUTHL.
Peakiiun nonHoro obmeHa. YcClIOBHsI MPOTEKAHHS PEAKIMA MOHHOTO OOMEHa,
IIOJIHBIE U COKpALEHHBIE HOHHBIE ypaBHEHMs peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH H COJIEM B CBETE€ TPEACTABICHUN 00 DSIEKTPOIMTHYECKOU

nucconuanuu. KauectBeHHbIe peakiiui Ha HOHBL. [loHsATHE O TUIpON3e comeit

1.7

XUMHUYECKUH OSKCIIEPUMEHT: O3HAKOMIICHHE C MOJEISIMA KPUCTALTHYECKHUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTasioB (rpadura u
anmMasa), CJI0XKHBIX BEHIECTB (XJOpUJa HaTpusi); UCCIEAOBAaHUE 3aBHCHUMOCTU
CKOPOCTH XHMHYECKOM peakuud OT BO3ACUCTBUSA pa3INYHbIX (DAKTOPOB;
UCCIIEIOBAaHUE  DJIEKTPOMPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  Mpollecca
IUCCOLMAIMU  KHUCIOT, IIeno4ed u  cojeil  (BO3MOXKHO HCHOJb30BaHUE
BUJICOMATEPHAIIOB); TPOBEACHHE ONBITOB, WIIIOCTPUPYIOIIUX TPU3HAKU
MPOTEKaHUS PEeaKkIuii HOHHOTO oOMeHa (0O0pa3oBaHUE OCajKa, BhIICIECHUE Ta3a,
o0Opa3oBaHKe BOJbI); OIBITOB, WUTFOCTPUPYIOIMUX MPUMEPHI OKHCIUTEIBHO-
BOCCTAaHOBUTENBHBIX peaKUMid (TOpeHHEe, PeaKluu pPa3JIoKEeHUs, COCIUHEHUs);
pacrno3HaBaHHe HEOPTAHUYECKUX BEIIECTB C MOMOIIBI0 KAY€CTBEHHBIX peaKIui

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3aJa4

Hemeramis! 1 ux COCOAUMHCHU S

2.1

OO6mrast  xapakTepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHbIe CTeneHn okucieHus. CTpoeHne u (pU3MIecKre CBOHCTBA MPOCTHIX
BEIIECTB — TaJIOT€HOB. XHMMHUYECKHME CBOWCTBA Ha TIpUMEpE XJopa

(B3auMoJIeHiCTBHE C MeETaIaMH, HEMETaJUlaMH, IIejIoYaMu). XJIOPOBOAOPOI.




ConsiHast KMCIIOTa, XUMUYECKHE CBOMCTBA, MOyYeHUe, NpuMeHeHue. /leiictrue
XJIOpa ¥ XJIOPOBOJOPOAA Ha OPraHU3M ueloBeKka. BaxkHelme XJIOpUuasl U UX

HAaxO0JIEHUE B MIPUPO/JIE

2.2

OOmast xapakTepucTuka 31eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTeneHu okuciaenus. CTpoeHue u Gu3nuecKue cBOcTBa
IPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPOINHBIE MOIU(PHUKAIMN
KUCJIOpoJa U cepbl. XUMHUUYECKHE CBoOicTBa cepbl. CepoBOIOPO, CTPOCHHE,
¢usnyeckue W XUMHUYECKHE CBOHCTBA. OKCHIBI Cepbl KakK MpPEICTaBUTENN
KHCIIOTHBIX OKcuAOB. CepHasi KUCIIOTa, PU3NYECKHEe U XMMHUYECKHE CBOMCTBA
(oOmme Kak mpencTaBUTENs Kilacca KHUCIOT M cnenuduueckue). XUMHUYecKue
peakuuu, Jexalue B OCHOBE MPOMBILIUIEHHOTO croco0a MOIy4YeHHUs] CepHOU
kucnoThl. Ilpumenenne. Conu cepHOW KHUCIIOTHI, KaUECTBEHHAs PEaKIUs Ha
cynbdar-noH. Haxoxxnenue cepsl U €€ COCIUHEHHH B MPHUPOJAC. XUMHUECKOE
3arps3HEHUE OKPY’KAIOLIeH Cpeibl COCTUHEHUSMHU Cepbl (KUCIOTHBIE JI0XK[IH,

3arpsi3HEHUE BO3/4yXa U BOJOEMOB), CIIOCOOBI €ro Mpe0TBPaIICHUS
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OO6mrast xapakTepuUCTHKa 3JIeMEHTOB VA-rpynmbl. OCOOCHHOCTH CTPOSHUS
aTOMOB, XapaKTEePHBIE CTETICHH OKUCIEHHS. A30T, paclipOCTPAaHEHHUE B IPUPOJIE,
(dbu3nMvecKrue U XUMHYECKHE cBoicTBa. KpyroBopoT a3ora B mpupose. AMMHUaK,
ero ¢u3MYecKue W XMMUYECKHE CBOICTBa, Mojy4yeHHe W npumeHeHue. Conu
aMMOHHUA, UX (U3NYECKUEe M  XUMHYECKHE CBOWCTBA, MpPUMEHEHHUE.
KauectBenHasi peakiiusi Ha MOHbI aMMOHUs. A30THasi KUCJIOTa, €€ MOJIyYeHHeE,
¢bu3nMvecKue W XUMHUYECKHE CBOWMCTBa (0OmMe Kak MPEeACTaBUTENs Kiacca
KHCIIOT U crnenududeckue). Vcnonp3oBaHWe HUTPATOB M COJNCH aMMOHHS B
KaueCTBe MHHEPAJIbHBIX yAOOpeHU. XUMUYECKOE 3arps3HEHUE OKPY KaoIIeH
CpCabl COCAUHCHUAMU a30Ta (KI/ICJIOTHI:IG AOXKIHU, 3arpsA3HCHHUC BO3AYyXa, ITOYBBI

1 BOJOEMOB)
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®docdop, amtorpornasie Mogudpukanuu pochopa, huzMUIecKue U XUMUUYECKHE
cBoictBa. Oxcua ¢dochopa(V) u dochopnas kucinora, QGUIHUECKUE U
XMMHAYECKHE CBOWMCTBa, monydeHue. lcmonwp3oBanue ¢ochaToB B KauecTBe

MUHEpAIbHBIX YA00peHHi

2.5

OOmast xapaktepuctuka 31eMeHTOB [VA-rpynmbel. OcoOeHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHblE CTENEHU OKHUCIEHUS. YTIJIepol, aUIOTPOIHbIE
MOIU(UKAIMK, PACIpPOCTPaHEHHE B MpHUpPOJE, (U3NYECKHE M XUMUYECKHE
cBoiicTtBa. Axncopomus. Kpyrosopor yriepoaa B npuponae. Okcuabl yriepoaa,

ux (usznyeckre M XMMHUYECKUE CBOMCTBA, JCUCTBHE Ha >KHUBBIE OpPTaHU3MBI,




MOJIy4eHUE U TIPUMEHEHHUE. DKOJIOTHUECKHE TIPOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yriepona(IV); rumore3a rino0anbHOTO TOTEIUICHUS KJIMMaTa, MapHUKOBBIN
apdekr. YrompHas KucioTa W €€ Comu, UX (U3NYECKHEe U XHUMUYECKUE
CBOMCTBa, MOJyYCHHE M TpuMeHeHue. KadecTBeHHass peakius Ha KapOOHaT-
nonbl. Mcnons3oBanue KapOOHATOB B OBITY, MEAHMIIMHE, MPOMBIIIJICHHOCTH U

CEJILCKOM XO3SIMCTBE

2.6

[TepBoHavasibHBIC TIOHATHSA 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHECHHSIX
yriepona (MeTaH, 3TaH, JTWIEH, alETUJICH, 3TAHOJ, TJULEPUH, YKCYCHas
kuciora). MIx cocraB m xumuyeckoe crpoeHue. [loHsTue o Ouonornyecku
BRXHBIX BEIECTBAX: XHUpax, OENKax, yriaeBoJaXx — W HX POIU B KHU3IHU
yernoBeka. MarepuaibHOEe E€IUHCTBO OPraHUYECKMX M HEOPraHWYECKUX

COE€IUHEHUN

2.7

Kpemuuii, ero ¢usnyeckue M XUMHYECKHUE CBOWMCTBA, MOJIYYCHHE U
npumeHnenune. CoenuHeHUs KpemHHUs1 B mpupojge. OOmme mpenacraBieHus 00
okcuyae kpemaus(IV) u kpemuaneBoii kucinore. CHIMKATHI, UX UCTIOIb30BAaHUE B
OBITY, MEIUITMHE, TPOMBIIUICHHOCTH. Ba)KHEHIITne CTPOUTEbHBIE MaTepHaIbI:
KepaMuKa, CTEKJIO, IIeMeHT, OeToH, xene300eroH. [Ipobiembl Oe3omacHOTO

HCIIOJIB30BAHHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCCILHCBHOﬁ KHN3HHU

2.8

XUMUYECKUN SKCIIEPUMEHT: H3ydeHHe OOpa3l0B HEOPraHMYECKHUX BEIECTB,
CBOMCTB COJIIHOM KHUCIJIOTBI; IIPOBEICHHE KAaYECTBEHHBIX PEaKLMi Ha XJIOpUA-
MOHBl W HaONIOICHWE MPHU3HAKOB WX MPOTEKAaHUS; OMBITHI, OTPa)KaIOIIUe
¢u3nyeckne U XMMUYECKHE CBOWCTBA raJIoOTeHOB M UX COCTUHEHUH (BO3MOYKHO
HCIOJIb30BaHNE BUJEOMATEPHANIOB); O3HAKOMJICHHE C 00pasllaMH XJIOPUJIOB
(rayloreHNI0B); O3HAKOMJICHME C oOpasnamu cepbl U e COeIUHEHHSIMHU
(BO3MOXHO HCITOJIb30BAaHHWE BHUJEOMATEPUATIOB); HAOJIOJIEHHE IIpoliecca
o0yrJIMBaHUS caxapa MOoJ ACWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHUCIOTHI;
M3yYeHHE XMMHUYECKHUX CBOWMCTB pa30aBIICHHOW CEPHOW KHCIIOTHI, TPOBEICHHE
KayeCTBEHHOHW peakuuMu Ha Cyiab(par-uoH M HAONMIOJCHHWE TMpu3HaKa ¢
MIPOTEKAHUs;, 0O3HAKOMJICHHE ¢ (PU3NIECKUMH CBOMCTBaMH a30Ta, (pochopa u ux
coeMHEHUIl (BO3MOXKHO HCIOJb30BAHUE BHJIEOMATEpUANIOB), oOpa3lamu
a30THBIX U (HoChHOPHBIX YI0OpEHUI; OTydeHUE, COOMpaHKe, paclioO3HABaHUE U
U3Y4YEHHE CBOMCTB aMMHaKa; IPOBEJCHHE KAauEeCTBEHHBIX pPEAKLUN Ha HOH
amMmMoHHUS U ¢ocaT-uOH U U3yYEHHE TPU3HAKOB HX MPOTEKaHUS,
B3aMMO/ICIICTBUE KOHILIECHTPUPOBAHHOM a30THOM KHCIIOTHI C MEAbIO (BO3MOXKHO

UCIOJIb30BaHNE BHJIEOMATEPHANIOB); HM3yUYE€HHE MOJEIeH KPUCTAUTMUECKUX




pemiéTok anmaza, Trpadura, (QylIepeHa; O3HAaKOMIIEHHE C MPOIECcCOM
azicopOLMU PacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM
NPOTHBOra3a; MOJy4YeHUE, cCOOMpaHHe, paclio3HaBaHHE U H3YUYCHHE CBOMICTB
YIJIEKUCTIOT0 Tra3a; MpOBEIEHHWE KAyeCTBEHHBIX peakluil Ha kapOoHAT- u
CWJIMKAaT-HOHBbl M M3yYEHUE IPU3HAKOB HX IPOTEKAHUS; O3HAKOMIIEHUE C
MPOJYKIMEH CHJIMKATHON MPOMBIIUIEHHOCTH; PELIEHUE HKCIEPUMEHTaIbHBIX

3a71a4 110 TeMe «BakHene HeEMeTaUIbI U UX COEAUHEHUS))

MerTaibsl 1 uX COCIUHCHUA

3.1

OGH_IEUI XapaKTepI/ICTI/IKa XUMHWUYCCKUX DJICMCHTOB — MCTAJIJIOB HA OCHOBAHUU HUX
nojoxxenus B llepmoamdeckoid cucreme XuMHUecKux odnemeHtoB J[.U.
MGHI[eHeeBa 148 CTpOGHI/IH aTOMOB. CTpOGHI/Ie MECTAJIJIIOB. MeTa.H.HI/I‘-IGCKaH CBsS3b U
METa/UTMYecKasi KpUCTAUTMYecKass pemérka. ODJIEKTPOXUMHYECKUN s

HaIIpsHKEHUN METaJUIOB

3.2

dusnuecKkue ¥ XUMHUECKUE CBOMCTBA MeTasioB. OOIMe crocoObl MOTydYeHHUs
MeTauioB. [ToHATHE 0 KOPPO3UHM METAIUIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT
koppo3uu. CrutaBsl (CTallb, YyTryH, JIOPATIOMUHUHN, OpOH32) U UX IPUMEHEHHE B

OBITY U IPOMBIIIIIEHHOCTH
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[Ilenounble MeTaJIBl: MOJOKEHHE B llepronnueckoi cuUCTEME XMMHYECKHX
anemeHToB /.M. MenaeneeBa; CTpo€HHE MX aTOMOB; HaXOXJECHUE B MPUPOJE.
dusnyeckue 1 XUMHYECKUE CBOMCTBA (Ha TpuMepe HaTpus U Kaus). OKCUIBI U
TUAPOKCHIBI HaTpusi U Kanus. [IpuMeHeHHe IIEeTOYHBIX METaIOB M UX

COETUHEHUN
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Illenoyno3emMenpHble  METaulbl MarHuii W KajdblUi: TOJIOKEHHE B
IIepnonnueckoii cucremMe XUMUYECKUX 31eMeHToB [[.1. MenneneeBa; ctpoeHue
WX aTOMOB; HaxoXXJIeHue B mnpupoje. Ou3nyeckue U XUMHUUYECKHE CBOMCTBA
Marausi M Kanplius. BaxkHeiimme coeanHEHUs Kanblus (OKCHUI, THIPOKCH]I,

conn). JKECTKOCTh BOJBI U CITOCOOBI €€ yCTpaHEHUS

3.5

AmoMuHMIL: TIoNoxkeHue B llepuomumyeckoil cucteMe XMMHUYECKHUX 3JIEMEHTOB
JI.1. MenneneeBa;, cTpoeHue aroma; HaxoxkiacHue B Ipupone. dusnueckue u
XUMHYECKHE CBOMCTBA aIOMHHUS. AM(OTEpHBIE CBOMCTBA OKCHIA M THIPOKCHIA

AJIFOMHUHUA

3.6

Keneso: nmonoxenue B [lepuoguyeckoit cucreme xumuueckux snementon /.M.
MenpeneeBa; CTpOEHHE aTOMa; HaXOXJIEeHWE B mpuponae. Duznyeckue u
XUMUYECKUE CBOMCTBa kene3a. Okcunabl, THAPOKCUIb U conu kene3a(ll) u

xene3a(lll), mx coctas, CBOICTBA M TTOJTyUCHUE




3.7

XUMHUYECKUH IKCTIEPUMEHT: O3HAKOMJICHHE ¢ 00pa3liaMu METAIIJIOB U CILIABOB,
X (U3MYECKUMH CBOMCTBAMHU; U3YUYEHHE PE3yJIbTaTOB KOPPO3UH METAIJIOB
(BO3MOXKHO HCIIOJIb30BaHUE BHJIEOMATEPHAIIOB), 0coOeHHOCTEN
B3aMMOJICICTBUSL OKCHJAa Kalblug W HaTpusi ¢ BOJOW (BO3MOXKHO
HCIIOIb30BAaHUE BHJIEOMATEPHAIIOB); HCCIIEIOBAHHE CBOWCTB >KECTKOW BOJIBI;
mpolecca TOpeHHs Kelle3a B KHUCJIOpoAe (BO3MOXKHO —HCIOJb30BaHUE
BHJIEOMATEPHUAIOB); MTPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIIMN HA HMOHBI
(Maramsi, KanbIus, amroMuHus, nuHKa, sxkeneza(ll) m xemesa(Ill), memu(Il);
HaOIIO/IEHNE U OMKCAHUE MPOIECCOB OKPAIIMBaHUS TUIAMEHU WOHAMH HATPHS,
Kamuss M Kanblus  (BO3MOXKHO — HCIOJb30BaHUE  BHJIEOMATEPHAIIOB);
uccienoBaHne aM(pOTEPHBIX CBOWCTB THIPOKCHIA ATIOMUHUS M THUIPOKCHIA
LIMHKA; PEIICHUE IKCIIEPUMEHTAIIBHBIX 3aJa4 10 TeMe «BaxHelmue MeTauisl U

nX COCAUHCHU A

XuMHs ¥ OKpY’Karollas cpena

4.1

HoBbie maTepuansl u TexHonoruu. BemectBa U marepuainbl B IMOBCEIHEBHOMN
JKW3HU 4YesloBeKa. XUMHUsS U 370poBbe. be3omacHoe MCMob30BaHUE BEIIECTB U
XUMHYECKUX peakiuil B ObiTy. IlepBas momomis Mpu XUMHYECKHX OXKOTaxX U

OTpaBJICHUAX

4.2

OCHOBBI ~ JKOJOTMYECKOM  TPaMOTHOCTH.  XHMMHYECKOE  3arpsi3HECHUE
okpyxatomierd cpeanl [1/IK. Ponb XuMuu B pellieHMH 3KOJIOTHYECKUX MPOOIIeM.
[IpupomHble MCTOYHUKH YIJIEBOJOPOJOB (Yroyib, NMPUPOIHBIN Ta3, HEQTH),

MPOAYKTHI UX MEPEePadOTKU, UX POJIb B OBITY M IPOMBIIICHHOCTH

4.3

XUMHUYECKUH SKCIIEPUMEHT: U3yueHHe 00pa3loB MaTepHajoB (CTEKIIO, CIUIABBI

METaJJIOB, MOJIMMEPHBIE MaTEpUaIbl)




IPOBEPSIEMBIE HA OI'D ITO XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TpeOOBaHUSI K NMPEAMETHBIM pe3y/ibTaTaM
0230BOTr0 YPOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 0011ero odpasosanust Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TMI03HABa€MOCTU SIBIEHUH MPUPOAIbI, MOHUMAHHE OOBEKTHUBHOU
3HAYMMOCTH OCHOB XMMHUYECKOW HAYKU KaK OOJIACTH COBPEMEHHOIO
€CTECTBO3HAHMSI, KOMIIOHEHTa O0OIIel KyJIbTypbl U MPaKTUYECKOU
NESTEIIbHOCTH 4YeJIOBEKa B YCJIOBHSX COBPEMEHHOro OOIIEeCTBa;

IMOHUMaHHUEC MECTAa XUMHH CPEAN APYTIUX CCTCCTBCHHBIX HAYK

1.2

0 HAY4YHbIX MCETOJaX IO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOAAX HUCCICAOBAHUSA BCIICCTB U UIYUCHUA
XHUMHUYCCKHUX peaKuHﬁ; YMCEHUEC HCIIOJIb30BaTh MOACIN JJIA

OOBSICHEHUS! CTPOCHUS aTOMOB M MOJICKYJI

1.3

0 ctepax npodeCcCHOHATBHOU JeSITENLHOCTH, CBI3aHHBIX C XUMHEH U
COBPEMCHHBIMHA TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JIOCTHIKCHUSX
XUMHUYECKOH HAyKH, YTO MO3BOJUT OOYyYaroIIUMCS paccMaTpUBaTh
XUMUIO Kak cdepy cBoei Oyaymiei mpoecCHOHAIBHON e TeIbHOCTH
U ClleNlaTh OCO3HAHHBIM BHIOOp XMMHHU Kak MPOQMIBHOTO NpenMeTa

MIPH TIEPEXO0/Ie Ha YPOBEHB CPETHETO 00IIeTro 00pa3oBaHMs

Brnanenue cucremMoil XMMUYECKMX 3HAHUM M YMEHUE MPUMEHATH

CUCTCMY XUMHUYCCKUX 3H3.HHI>1, KOTOpasd BKIIKOYACT:

2.1

BOKHEHIIME XMMHYECKHE TMOHATHA: XUMHUYECKHH JIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, NMPOCTOE U CIOXKHOE BEIIECTBO, OJAHOPOAHAS U
HEO/IHOPOJHAsl CMECh, OTHOCHUTEJIbHBIE aTOMHAas M MOJICKYJISIpHAs
Macchl, KOJIMYECTBO BELIECTBA, MOJIb, MOJSIpHAas Macca, MOJISPHBIM
00BEM, OKCHJ, KHCIOTa, OCHOBaHHWE, COJIb (CpemHSs), XUMHUYECKas
peakuus, peaklUd COCIUHEHUs, PEaKLUU Pa3JIOKEHUs, peaKklun
3aMEIeHNs, peakIuu OOMeHa, TerioBod 3((eKT peakiuu, 5K30- U
9HJIOTEPMHUUYECKHE PEaKIMU, PacTBOp, MaccoBas OIS XUMHUYECKOIO
3JIEMEHTa B COCTMHEHUH, MAacCOBast IOJIsl M TIPOLICHTHAS! KOHLIEHTPALUS

BEIIIECTBA B PACTBOPE, PO aTOMa, IICKTPOHHBIN CIION aToMa, aTOMHast




opOuTanb, pagudyc aroma, BaJIEHTHOCTb, CTENEHb OKHUCIICHUS,
XMMHYECKas! CBSI3b, HIEKTPOOTPUIIATEIBHOCTD, TTOJISIPHAs ¥ HETOJIspHast
KOBAJICHTHasT  CBSI3b, MOHHAs  CBA3b, METAUIMYECKas  CBs3b,
KpUCTAIUINYECKass pemérka (aToMHas, WOHHAs, MeTaIHYecKas,
MOJIEKYJISIpHAs), MOH, KaTHOH, aHHOH, DJIEKTPOJIUT M HEJIEKTPOJIHUT,
JNEKTPOJIUTHYECKAs ~ JUCCOLMAINS, PpEaKIUH HOHHOTO OOMeHa,
OKHCIIUTENIbHO-BOCCTAHOBUTENbHBIE ~ PEAaKIUH,  OKHCIUTENIb U
BOCCTQHOBHTEIIb, OKHCICHHE ¥  BOCCTAQHOBIICHHE, 3JIEKTPOJIH3,
XMMHYECKOE paBHOBECHE, OOpaTHMble W HeoOpaTUMbIE peaKivy,
CKOpPOCTh XMMHYECKOW peakumu, Karamuzatop, I[IJIK, koppo3us

MCETAaJlJIOB, CILJIaBBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHbl XMMHHU: 3aKOH COXPAaHEHHsSI MaccChl,
nepuoauueckuii 3axkoH .M. MengeneeBa, 3aKOH MOCTOSIHCTBA

CcoCTaBa, 3aKOH ABora;[po
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TEOPUHU XUMUU: aTOMHO-MOJIEKYJISIpHAass ~ TEeOpus, Teopus

AJIEKTPOJIUTUYECKON TUCCOIHAITIT

Brnanenue ocHOBaMM XMMHUYECKOW TPaMOTHOCTH, BKJIFOYAIOILIEH

3.1

yYMEHHE IPaBIIFHO HCIOIh30BAaTh N3yUCHHBIC BEIIECTBA U MATEPHAIIBI
(B TOM 4HCIe MHHEpaJbHBIC YAOOpPEHHs, METauIbl U CIUIABHI,
NPOIYKTHl THepepabOoTKH NPHUPOTHBIX HCTOYHHKOB YTIIEBOIOPOIOB
(yris,, mpupoAHOTo Trasza, He()TH) B OBITY, CEIBCKOM XO34KCTBE, Ha
IPOU3BOJCTBE M TIOHMMAaHHE 3HAYECHUS XXKUPOB, OCIKOB, YIJICBOAOB
JUIS OpraHKW3Ma YelloBeKa; yMEHHE MPOrHO3UPOBATh BIMSHUE BEILECTB
U XUMHYECKHX IPOIECCOB Ha OPTaHU3M YEJIOBEKA U OKPYKAIOIUIYIO

IPUPOJIHYIO CpELY

3.2

YMCHUC HUHTCIPUPOBATD XHUMHUYCCKHUC 3HAHHA CO 3HAHHUAMHU OPYTrUX

y4eOHBIX MPEIMETOB

3.3

HaJIMYUe OMbITa pabOThl C Pa3IMYHBIMH MCTOYHHUKAMH HMH(OpMaLUU
N0 XUMHM (Hay4dHas M HAy4yHO-TIOMYJISIpHAs JUTEparypa, CIOBapH,

CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHEe OOBEKTHBHO OLIEHHBAaTh WH(GOPMALMIO O BEIIECTBaX, HUX
IOPEBpallCHUsIX M IPAKTUYECKOM  INPUMEHEHHMH M yYMEHHE

HCIIOJIb30BaTh €€ IJIs PEIICHUA yqe6HO-H03HaBaTCJ'IBHBIX 3aga4

BnazerHe OCHOBaMH ITOHATHIHOI'O amnmnapara M CHMBOJHUYCCKOTO

SA3bIKa XMMHHU JJISI COCTAaBICHHUS (POPMYJI HEOPTaHMUYECKUX BEIIECTB,




YpPaBHEHUM  XUMHUYECKHMX  PEAKIUh; OCHOBAMHM  XMMHUYECKOU

HomeHkatypsl (IUPAC u TpuBHanbHOIN)

YMenne oOBACHITH CBsI3b TOJIOKEHHUS djeMeHTa B Ilepmoamdeckoit

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTHUKAMU CTPOCHHA ATOMOB

5 XUMUYECKHX OJEMEHTOB (COCTaB MW 3apsna sapa, oOiiee 4Yucio
DJIGKTPOHOB), PpACHpPEEICHUEM DJIIEKTPOHOB TIO0 DHEPreTHUYECKUM
YPOBHSIM aTOMOB HEPBBIX TPEX MEPHUOOB, KAJTUS U KAJIbLIHS
[IpencraBnenue 0 MePUOINYECKOMN 3aBHCUMOCTH CBOICTB
XUMHUYECKHX JJIEMEHTOB (paguyc aroma, 3JIEeKTPOOTPUIIATEITHHOCTS),

6 IOPOCTBIX W CJOXHBIX BEUIECTB OT TIOJOXKEHHUS JJIEMEHTOB B
[lepuoanueckoit cucreme (B MalblX MEPUOAAX U  TJABHBIX
MOJArpyNIax) v 3J€KTPOHHOTO CTPOEHUS aTOMa

7 YMeHune kinaccupuIimpoBaTh:

7.1 XUMHYECKHE DJIEMEHTHI

7.2 HEOPraHWYECKHUE BEIIECTBA

7.3 XUMHUYECKHE PEAKIIHHI

8 YMenue onpenensiTh:

g1 BaJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX DJIEMEHTOB, 3apsl

' HOHA

g2 BUJ] XUMHYECKONH CBS3M U THUN KPUCTAIMYECKOH CTPYKTYpHl B

' COETMHEHUSIX

8.3 XapakTep Cpebl B BOJHBIX PaCTBOpPaX BEMIECTB (KUCIOT, OCHOBAHUH)

8.4 OKHUCJIUTEb 1 BOCCTAHOBUTEIH

9 YMeHne xapakTepu3oBaTh GU3NUECKUE M XUMUUECKHE CBOMCTBRA!
MPOCTBIX BEHIECTB (KUCIOPOJA, O30H, BOJOPOJ, TpaduT, anamas,

9.1 KpeMHUH, a3oT, ¢ocdop, cepa, XJIOp, HATpUH, Kalul, MarHui,
KaJIBIIM, aTFOMUHUH, JKeJIe30)
CIIOKHBIX BEUIECTB, B TOM YHCJIE€ HUX BOJHBIX PacTBOpOB (Boia,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJAOPOJN, OKCHIbI W THUIPOKCHUIBI

92 metamuioB [-IIA rpynm, amomunust, meau (I1), munaka, xenesa (Il u

' I1I), oxcuast yraepona (II u IV), kpemuus (IV), azora u dpocdopa (111
u V), cepet (IV m VI), cepuucras, cepHasi, a3oTucTras, a30THasd,
docdopnas, yronpHasi, KpeMHUEBAsI KUCTIOTa U X COJIH)

9.3 IPOrHO3MPOBaTh M  XapaKTepU30BaThb  CBOICTBA  BEUIECTB B




3aBUCUMOCTHU OT HX COCTaBa U CTPOCHHA, NMPHUMCHCHUC BCIICCTB B
3aBHCHUMOCTH OT HX CBOﬁCTB, BO3MOXHOCTDH IMPOTCKAHUSA XUMHUYCCKUX

HpeBpameHHf& B PAa3JIMYHBIX YCIIOBUAX

YMEHHE COCTABIIATh MOJIEKYJIIPHBIEC U NOHHBIE YPAaBHEHUS PEAKLIUN, B

10
TOM YHCIIE:
10.1 peakIuiit FOHHOTO OOMeHa
10.2 OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHI
103 WUTFOCTPUPYIOIINX XMUMHYECKHME CBOWCTBA M3YYEHHBIX KJIACCOB
' (TpymIT) HEOPraHMYECKUX BEILECTB
10.4 MOATBEPKJAIOIINX TCHETUUECKYIO B3aUMOCBSI3b MEXKy HUMU
11 YMeHue BRIYUCIATH (TPOBOJIUTH PACUETHI):
11 OTHOCHUTEJIBHYI0 MOJIEKYJISIDHYIO M MOJIIDHYIO MAacChl BEIIECTB,
' MacCOBYIO JOJIFO XUMHYECKOTO 3JIEMEHTA B COEIUHEHUN
11.2 MAacCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00bEeM ra3oB
114 [0 YPAaBHEHUSM XHMHYECKUX PEAKUUH M HAXOAUTh KOJIMYECTBO
' BEIIECTBA, 00BEM U Maccy peareHTOB WM POJAYKTOB PEAKIIUU
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMM ~ METOJaMHM  HAy4yHOro  TO3HaHus  (HaOmroneHue,
11 U3MEepeHHe, SKCIIEPUMEHT, MOIETTUPOBAHNE) PU U3YUYEHUH BEIIECTB U
' XUMHUYECKHX SBICHHMH; yMeHHe chopMynupoBarh mpolieMy U
MPEIOKUTh yTH €€ PEIICHUS
122 Oe3omacHOi pabOThl C XMMHMYECKHMHU BEIIECTBAMHU, XUMHYECKOU
' NOCYI0M 1 1abOpaTOpHBIM 00OPYJOBAHUEM
npaBuUiIaMy OE30MIaCHOTO OOpAIIEHUs C BELIECTBAMH, HCIIOIb3YEMbIMH
B MOBCEHEBHOM >KU3HH, IPAaBUIIaMH MOBEACHUS B LIESIX cOepekeHus
123 370pOBbSl M OKPYXAIOIIEH NPUPOJHOM Cpenbl; NMOHMMAaHUE Bpeaa
' (omacHOCTH) BO3ICMCTBHS Ha JKHUBBIE OPraHU3MBI OMNPENCIEHHBIX
BEIIIECTB, CMOCOOOB YMEHBIICHUS W MPEIOTBPALLCHHUS MX BPEIHOTO
BO3JICHUCTBUA
3 Hannune npakTUYeCKHX HAaBBIKOB IUIAHMPOBAHUS M OCYLIECTBICHUS
CIIEIYIOIINX XUMUYECKUX IKCIIEPUMEHTOB:
13.1 U3y4eHHe U onHrcaHue (PU3MYECKUX CBOMCTB BEIIECTB; O3HAKOMIICHHUE




C (1)I/I3I/ILIGCKI/IMI/I n XUMHNYCCKUMU SIBJICHUSAMMU, OIIBITHI,

WUTIOCTPUPYIOIINE MPU3HAKH MPOTEKAHUS XUMHUYECKUX PEeaKIIUii

13.2

U3ydeHue crocoOOB pa3eieHus cMecen

13.3

MOJlyYeHHUE KHUCIOpOAa M U3Y4YEHHE €ro CBOICTB; IMOJIy4eHUE
BOZIOPO/Ia U M3YyYEHHE €ro CBOMCTB; MOJyUYEHHE YTIEKHUCIOTo rasa u

U3Yy4YEHHE €ro CBOMCTB; MOIyYeHHEe aMMHUaKa U U3y4YeHHE €ro CBOWCTB

13.4

MIPUTOTOBJIEHUE PACTBOPOB C OMNPEIETEHHOM MacCOBOWM JOJIeH

pacTBOPEHHOTO BELIECTBA

13.5

[IPUMEHEHUE WHJIUKAaTOPOB (;1akmyca, METUJIOpaHKa u
dbenondTanenHa) 1y ONpENEICHUS XapaKTepa Cpeabl B pacTBOpax

KHUCJIOT U LIeJI0oYei

13.6

UCCIICIOBAHUE W  OINMCAHUE CBOMCTB HEOPraHMYECKUX BEIIECCTB
Pa3IM4HBIX KJIACCOB; M3yYEHHE B3aMMOJCHUCTBHS KUCIOT C METaLIaMH,
OKCHJaMM  METaUIOB,  pPacTBOPUMBIMM M HEPACTBOPUMBIMHU
OCHOBaHWSIMH, COJISIMHM; TIOJIY4YCHME HEPACTBOPUMBIX OCHOBAHHI;
BBITECHEHUE OJHOIO MeTaula JApyrMM W3  pacTBOpa  COJH;
uccieioBaHie aM(QOTEpPHBIX CBOMCTB T'MIPOKCUIOB AIIOMHUHHUSA U

IUHKA

13.7

pelIeHne SKCIePUMEHTANIBHBIX 33/1ay 10 TeMaM: «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCIMHEHUI; «DNEKTPOIUTHYECKAS
auccomuanusay; «BaxHeHlme HeMeTalbl U HX COCAUHCHUSI»;

«BaxHeHIme MeTaUIbl U UX COEIUHEHUSD)

13.8

XMMHYECKHE  OKCHEPHMEHTHI,  WUIIOCTPUPYIOIIWE  TPHU3HAKU
NPOTEKaHUs peaKIMii MOHHOrO OOMEHA; KaueCTBEHHbIC pPEaKkIH Ha
IPUCYTCTBYIOIME B BOJHBIX pPAacTBOpax HOHBI XJIOpUA-, OpOMHI-,
uomua-, cynbdar-, docdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THPOKCH/-NOHBI, KATHOHBI aMMOHUS, MAarHHs, KaJlbIUs, aJIOMUHUS,

xkenesa (2+) u xenesa (3+), meau (2+), LUHKA

14

YMmenue:

14.1

NpPEICTaBIATh pe3yJbTaThl JKCIEpUMEHTa B (opMe BBIBOJIOB,
JI0Ka3aTelbCTB, Ipa(UKOB M TAOMUI W BBIABIATH SMIMPHUECKUE

3aKOHOMEPHOCTH

14.2

YCTaHaBJIMBATh CBA3U MCKAY PCAJIbHO HaGHIO,Z[aGMBIMI/I XUMHNYCCKUMU

SBJICHUSIMU U TPOLIECCAMH, MPOUCXOASIIUMHU B MAaKPO- U MUKPOMHUPE,




OOBSACHATH IPUYUHBI MHOTOOOPA3HS BEIIESCTB




IHHEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

1

HepBOHa‘IaJ'IBHBIe XHUMHUYCCKUC ITOHATHUS

1.1

YucTteie BemecTBa 1 cMecH. CriocoObl pa3iesieHus cMecei

1.2

ATOoMBI W MOJICKYIJIBI. Xumuaeckrue 3aeMeHThl. CHMBOJIBI XHMHYCCKHX

9JICMCHTOB. HpOCTBIe 1 CJIOXKHBIC BEIICCTBA.

1.3

Xumnueckass (opmysa. BajneHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB.

CreneHb OKUCIICHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OTHOcHUTENbHAS aTOMHAs Macca.
OrHocuTenbHas MOJICKYJISIpHAad Macca. MaccoBass J0JII XHMHYECKOI'O

9JIECMCHTA B COCIMHCHHNHU

1.5

KonnuecTBo BemecTBa. Monb. Momsipaast Mmacca. MoJsapHBIiT 00bEM Ta3oB.

B3anmocss3s KOJIMYCCTBA, MACCHI 1 YUCJIa CTPYKTYPHBIX CAUHHIL BCIICCTBA

1.6

PuU3NYECKUE U XUMUYECKUE SBIICHHS. XUMHUUYECKasd peakuus U €€ MPU3HAKU.

3aKOH COXpaHEHHs MAacChl BEIeCTB. XMMHUECKHE YPaBHEHUS

[Tepuonuueckuii 3akoH u Ileprnoanyeckas cucreMa XUMHYECKUX SJIEMEHTOB

J.1. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMUYECKUX JJIEMEHTOB
J.N. Menneneea. [lepuoast u rpynmbl. @U3HUECKU CMBICT TOPSIAKOBOTO

HOMCpa, HOMCPOB NICPUOJa U I'PYIIIILI 3JICMCHTA

2.2

Crpoenue aromoB. CoctaB aToMHBIX siaep. M3oTonsl. DnekTpoHsl. CTpoeHHe
IEKTPOHHBIX 000J04YeK aToMOB TepBbIX 20 XMMHYECKMX 3JIEMEHTOB

[Tepuonnueckoit cucremsl [I.1. Menneneena
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3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB XMMHUYECKHX 3JIEMEHTOB MEPBBIX
TpEX MIEPUOJIOB, KaJIus, KaJIbLIUS (paguyca aTOMOB,
AIEKTPOOTPULIATEIHBHOCTH, METANTMYECKUX U HEMETANIMYECKUX CBOMCTB) U
UX COCJUHEHUH B COOTBETCTBUM C IIOJIO)KEHUEM  DJIEMEHTOB B

Hepnonnqecxoﬁ CUCTCMC U CTPOCHUCM UX aTOMOB

Crpoenue BemiecTBa

3.1

Xumuueckass cBs3b. KoBaneHTHass (MOJSpHAas ¥ HEMONSPHAs) CBSI3b.

BHCKTPOOTPI/IHaTCJ'II)HOCTB XHUMHUYCCKUX JJICMCHTOB. HNonnas CBs3b.




Meramnueckas CBSI3b

3.2

Tunel KpuUCTAUIMYECKUX PEmETOK (aTOMHAs, HOHHAs, METaUTU4ecKas),
3aBUCUMOCTbH CBOMCTB BEIIECTBA OT THUIMA KPUCTATUIMYECKONW PEIIETKH U BUA

XUMHUYECKON CBI3U

Baxuelimme npencraBUTENM HEOPraHMYECKUX BewlecTB. Hemeramisl n ux

COCIUHECHUSI. MeTamisl 1 UX COCOAMHCHUS

4.1

Knaccudukanus 1 HOMEHKIIaTypa HEOPTraHHYECKUX COCAWHEHHHA: OKCHIOB
(coneobpasyromue: OCHOBHBIE, KHCIJIOTHBIE, amM(pOoTepHBIC) u
Hecosieo0pa3yonme; OCHOBaHWH (IMIENOYM M HEPACTBOPUMBIC OCHOBAHUA);
KHCIIOT (KUCIOpOACOAepk alue ©u OECKUCIOPOAHbIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJICH (CPEIHUX U KUCITBIX)

4.2

®Ousndeckue W XHMHYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-HEMCTAJIJIOB!

BOJIOPOJa, XJIOpa, KUCIOPOa, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHS

4.3

dusnyueckue U XMMUYECKHE CBOMCTBA MPOCTHIX BELIECTB-METAUIOB: JIUTHUA,
HaTpus, KaJus, MarHust u KaJbIns, ATIOMHUHUS, Kemesa.

DNEKTPOXUMHUUECKUN Psiji HAIIPSHKEHUH METaJIIOB

4.4

®u3nyeckue W XMMHYECKHE CBOMCTBA  BOJOPOJHBIX  COEAUHEHHI

HEMETAJIJIOB: XJIOPOBOOPOJIa, CEPOBOIOPO/IA, aMMHUaKa

4.5

dusnyeckrue U XUMHYECKHUE CBOMCTBAa OKCHIOB HeMeTauioB: cephl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepoma(ll, IV), xpemuus(IV).

HonyquI/Ie OKCHJIOB HEMETAJIJIOB

4.6

Xumudeckue cBoicTBa okcuaoB: MetaioB IA—IIIA rpymm, muaka, meau(Il) u

xene3a(ll, III). [Tomy4yenrne okCUIOB METAIIOB

4.7

XUMHUYECKHE CBOWCTBA OCHOBaHMA W aM(OTEpHBIX THUIPOKCHIOB (Ha
npuMepe THIPOKCHUIIOB aIIOMHHUS, *kKeye3a, HuHKa). [loayuenne ocHoBaHMit

1 aM(OTEepHBIX THAPOKCUIIOB

4.8

OOutme XUMHUYECKHUE CBOMCTBA KHUCIIOT: XJIOPOBOJIOPOJHOM,
CEPOBOJIOPOIHOM, CEPHUCTOM, CEpHOM, a30THOH, PocPopHOH, KPEMHUEBOM,
yrosnbHOi. Oco0Oble XMMHUYECKHE CBOWCTBA KOHIICHTPUPOBAHHOW CEpHOI U

a30THOM KUCIOT. [Tonydenne Kucior

4.9

OO6mume XuMHUYECKHE CBOMCTBA cpeHuX colied. [Tomyuenue comneit

4.10

[Tonyuyenne, cobupaHue, pacrlio3HaBaHHE BOJOPOJA, KUCIOpPOIA, aMMHAaKa,

YTJIEKUCIIOTO Ta3a B JabopaTopuu




4.11

Ilonyuenue ammuaka, CEpHOM M a30THOM KHCIOT B IPOMBILIICHHOCTH.

OO6mme crmocoOb! MOTYyYEHUS METAJIIIOB

4.12

I'eneTmueckas CBA3b MCXKIY KiIacCaMU HEOPTaHUYCCKUX COGI[I/IHCHI/II\/'I

XHUMUYECKUE PEaKIINU

5.1

Krnaccudukanys XuMU4ecKuX peakiyil Mo pa3iuyHbIM MPU3HAKAM: 10 YUCITY
U COCTaBYy YYaCTBYIOIIMX B PEAKLUU BEIIECTB, IO TEIUIOBOMY 3PQeKTy, 1o

N3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMHUYECKUX YJIEMCHTOB

5.2

TennoBoit 3hPeKT XUMHYECKOW peaKIMH, TEPMOXHMHUYECKHE YpaBHEHUS.

DK30- U SHIOTEPMUYECKUE peaklUU. TepMOXUMUYECKUE YPaBHEHUS

53

OKI/IC.HI/ITG.HBHOBOCCTaHOBI/ITeHBHBIG peaKI_[I/II/I. OKI/IC.HI/ITGJII/I nu
BOCCTaHOBUTENHU. [Ipoliecchl OKHUCIEHUS! U BOCCTAHOBJICHHS. DJIEKTPOHHBIN

0aNlaHC OKUCIUTEIIPHOBOCCTAHOBUTEIBHON PEeaKIINH

54

Teopus  snexTpoauThyeckoM  auccoumanuu.  KaTHoHBI,  aHUOHBL
DAEKTPOIUTHI U HEIIEKTPONIUTHI. CHIIbHBIE U c1a0ble 3JeKTPOoIuThl. CTeneHb

JUuccouanumn

5.5

Peakiiuu monHoro ooMeHa. Y cIoBUs MPOTEKAHMs peakuii HOHHOTO oOMeHa,

MIOJIHBIE U COKpAIEHHBIE HOHHBIE YPAaBHEHUS peaklui

XUMUA U OKpY’Karoas cpeaa

6.1

BemiectBa m Marepuanibl B MOBCEIHEBHOM >KM3HM 4YesoBeka. beszomacHoe
UCIOJIb30BaHUE BELIECTB U XMMUYECKHX peakiuil B jabopaTopuu U OBITY.

HepBaﬂ IIOMOIIB TP XUMHUYCCKUX OXKOT'aX U OTPABJICHUAX

6.2

XUMHYECKOE 3arps3HEHUE OKpYXKaloIied cpeapl (KUCIOTHBIC IO,
3arpsi3HEHUE MOYBHI, BO3AyXa U BOJAOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHS
[Ipenenbras momyctumasi koHueHntparnus Bemect (I1JK). Ponp xumuu B
pELICHUH HKOJIOTHUECKUX MpobieM. YcuieHue MapHUKOBOTO 3¢¢ekTa,

paspylieHue 030HOBOTO CIIOS

6.3

[Tpumenenwne cepkl, a3oTa, hocdopa, yriepoaa, KpEMHHS U UX COSTUHCHUN B
GBITy, MCIUIUHC, NMPOMBIIIICHHOCTU U CCIBCKOM XO35HCTBE. HpI/IMeHeHI/Ie
METaJUIOB M CIIaBOB (CTajlb, YyTyH, IIOPATIOMUHHMA, OpoH3a) B OBITY U
MNPOMBIIIJICHHOCTH HX COGI[I/IHGHI/II\/'I. IlousiTue o KOppO3uu MCTAJJIOB,

OCHOBHEIE CIIOCOOBI 3al0UTEI UX OT KOPPO3UHU

6.4

[IpupomHble UCTOYHUKH YTIJIEBOJIOPOIOB (Yyrojb, MPUPOIAHBIA ra3, HEe(DTH),

MPOYKTHI UX MepepaboTku (OCH3UH), UX POIb B OBITY U POMBIIUICHHOCTH




HepBOHa‘Ia.HBHBIG MOHATHS 00 OPraHMvYCCKUX BCIICCTBAX KaK O COCAMHCHUAX

yriaepoaa (MeTaH, 3TaH, STWJIEH, AaleTWIeH, 3TaHOJ, TIJIMIEPUH, YKCYyCHas

0> kucnora). [loHsITHE O OHMONIOTMYECKH BaKHBIX BEIIECTBAX: JKHpaX, OeJKax,
YIJI€BO/IaX — M UX POJIH B KHM3HU YEJIOBEKA
7 Pacuérsr:
7.1 o ¢hopMyIaM XUMHUYECKUX COCTUHECHUN
7.2 Macchl (MacCOBOM) TOJIU PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XUMHUYECKHUM YPaBHEHUAM




