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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMIl K pe3ysibTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTenbHOMN MTPOrpaMMbl OCHOBHOTO O0IIIETO 00pa30BaHuUs, MPEACTABICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe QeaepanbHOil pabodeil mporpaMmbl
BOCIIUTAHUS U C YUYETOM KOHLEIIUU MPENnoaBaHus Y4eOHOTo peaMeTa « X UMHsH
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanuu.

[Iporpamma mo xuMuu Aa€T MOpPENCTABICHUE O IENAX, OOIIel CTpaTreruu
oOydeHusi, BOCIUTAHUS W Pa3BUTHSI OOYYAIOMIMXCS CPEACTBAMU YYEOHOTO
npeaMera, yCTaHaBJINBAET 00s13aTENIbHOE peAMETHOE COJIepKaHue,
NpeAyCMaTPUBAET PACIpPENEICHUE €ro Io KiaccaM M CTPYKTYpUPOBAHHE IO
pa3ienaM M TeMaMm MpPOrpamMMbl MO XUMHH, ONPENENSIET KOJIMYECTBEHHBIE H
KaueCTBECHHbIEC XapaKTepUCTUKU COJIepKaHus, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHS] XHUMUU C YYETOM  MEXIOPEAMETHBIX U
BHYTPUIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOTO TMporecca, BO3PACTHBIX
0COOEHHOCTEN  O0yYalolUXcs, OINpeAeNseT BO3MOXKHOCTH MpeaMera s
peanuzauuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOM 00Opa3oBaTEIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TPEOOBaHUM K
pe3ynbpTaTam 0O0y4eHHUs XUMUW Ha YPOBHE IIeJIeH N3yUeHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATENILHOM JI€ATEIbHOCTH OOYyYarolerocss Mo OCBOEHUIO
y4eOHOT0 CO/IepKaHUsI.

3HaHWE XHMHH CIYXUT OCHOBOW [l (OPMHUPOBAHUS MHUPOBO33PEHUS
00ydJaromerocs, ero MmpeaCTaBICHUNH O MaTEPHAIIBHOM €IWHCTBE MHPA, BAXKHYIO
posib WrpaioT (GopMUPyEMbICe XHMHEH NPEICTABICHUS O B3aWMOIIPEBPAIICHUSIX
PHEPrUM M 00 HSBOJIOLMHU BEIIECTB B MPUPOJE, O MyTAX PEHICHUS TriI00aIbHBIX
npo0ieM YCTOMYMBOIO PA3BUTHUSI YEJIOBEUECTBA — CHIPHEBOM, SHEPreTHUECKOM,
MUIIEBOM ¥ 9KOJIOTHYECKON 0€30MacHOCTH, MPOOJIeM 3IpaBOOXPaHEHUS.

N3yuenue xumuu:

CIOCOOCTBYET  peaju3alid  BO3MOXXHOCTEW  JUIsi  CaMOpa3BUTHS U
dbopMHpOBaHUs KYJbTYpPbl JMYHOCTH, €€ 001IeH U PYyHKIIMOHAIbHON TPaMOTHOCTH;

BHOCUT BKJIaJ| B (QOPMUPOBAHUE MBIIUICHUS MU TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmmxcsi, HABBIKOB HMX CAaMOCTOSATEIHLHOW  yd4eOHOU  JesTEeIhHOCTH,
DKCIIEPUMEHTAILHBIX W HCCIICIOBATEIBCKUX YMEHHM, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B MPOPECCUOHATILHOM JESTENbHOCTH;

3HAKOMUT CO CHenu(UKON HAyYHOrO MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIs1a HA EAUHCTBO MPUPOIBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (JOPMUPOBAHUHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YUaAIOIINXCSI;



criocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAaY4YHBIM 3HAaHHSM, K IPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
o0Opa3oBaHue 00yUJarOIIHUXCS.

JlaHHbIe HampaBieHUs B OOyYEHWU XUMHHU OOECIEUMBAIOTCS CHEIU(UKON
COJCp)KaHUsl  yuyeOHOro  TpeaMeTa, KOTOpPBIM  SIBISETCS  IEIaroru4eckKu
alaliTHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XMMUU Ha OMpEAEIEHHOM 3Tare e
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUsI OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHATUNW XUMHHU, OCHOB
HEOPraHUYEeCKOW XUMHM M HEKOTOPBIX OTJECIbHBIX 3HAYMMBIX TMOHSTHU
OPTaHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMbI IO XUMHUH C(OPMUPOBAHA HA OCHOBE
CUCTEMHOrO mnojaxona k €€ m3ydeHuto. CoaepkaHue CKIAIbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIIECTBE M CUCTEMbI ITOHATHI O XMMHUUYECKOM
peakiuu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OPTaHU30BaHbI 10 MPHUHITUITY
MIOCJIEIOBATELHOTO PA3BUTHS 3HAHWM HA OCHOBE TEOPETUYECKUX IMPEICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akona /. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBSI3H;

— TpencTaBieHUd 00 DICKTPOIUTHYCCKON IHUCCOIMAIMMA BEIIECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OAMIIMPUYECKU
MOJTYYEHHBIX U OCMBICJIICHHBIX (haKTOB, Pa3BUBAIOTCS MOCIEA0BATEILHO OT OJTHOTO
YPOBHSI K JPYyroMy, BBIONHSS (YHKIUA OOBSICHEHUS U TMPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOXXHOCTEU NMPAKTHYECKOTO MPUMEHEHHS U TOJTYyUYEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHHME TMpOrpaMMbl IO XHUMHHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
IIPEACTABICHNS] O XUMHYECKOM COCTABIIAIONICH HAYyYHOW KapTUHBI MHPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbl, LEHHOCTHOIO OTHOIICHUA K HAy4YHOMY 3HAHUK U
METOJIaM MO3HAaHUS B Hayke. M3yuyeHne XMMHUM NPOUCXOAUT C IMPHUBJICUEHUEM
3HAHWW W3 paHee H3YUYCHHBIX YUYeOHBIX MpeaMeToB: «OKpYKaOUUid MUp»,
«buonorus. 5—7 knaccel» U «Pu3nKa. 7 Kjacey.

[Ipy wu3ydyeHMH XUMHUH TPOUCXOAUT (HOpMUPOBAHWE 3HAHUN OCHOB
XUMUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECCKOU
JESITETLHOCTH YEJIOBEKA U KaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.
3agaya y4eOHOro mnpeaMera COCTOMT B (OPMUPOBAHUU CHUCTEMbl XUMHUYECKHUX
3HAHUNA — BaKHEUINUX (haKTOB, MOHATHH, 3aKOHOB U TEOPETUUYECKHUX TOJIOKECHHM,
JOCTYITHBIX 00OOIICHNIT MHPOBO33PEHUECKOTO0 XapakTepa, s3blKa HAYKH, B



OpuOOIIEHNH K HAay4YHbIM METOJaM T[IO3HAHUSA TMPU HU3YYCHHHU BEIIECTB U
XUMHYECKHUX PEaKIHi, B (OPMUPOBAHUHN M PA3BUTHUU MO3HABATENbHBIX YMEHUH U
UX TPUMEHEHWH B YyueOHO-NO3HABATENbHOM U  y4eOHO-HCCIIEe0BATEIbCKON
NeATEIbHOCTH, OCBOCHMM NpaBWI 0€30MacHOro OOpallleHusi C BELIECTBAMHU B
MOBCEHEBHOM KU3HHU.

[Tpu u3yueHun XMMHHU HA YPOBHE OCHOBHOT'O OOIEro 0Opa30BaHUSI Ba)KHOE
3Ha4YeHHE MPUOOPENN TaKUE LI, KaK:

— (opmupoBaHHe MHTEIUIEKTYaJbHO PAa3BUTOM JMYHOCTH, TOTOBOM K
caM0OOpa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPHUHSITHIO DPEIICHUMH,
CIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIUMCS YCIOBUSIM KU3HU;

—  HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
0o0ydJamuxcsi K CaMOCTOATEIbHOW IMO3HABATEIBHOU JEATENbHOCTH, HAyYHBIM
METO/aM MO3HaHUs, (GOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUH;

— obecreueHune yCcloBUi, CIOCOOCTBYIOIIUX MPHUOOPETEHUIO 00YUYaIOIUMUCS
OMbITa Pa3HOOOPA3HOW MAESITENBbHOCTH, MO3HAHHUA U CAMOIO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUINX YHUBEPCAIbHOE 3HAUEHUE IS
Pa3IMYHBIX BUJIOB ACSITEIbHOCTH;

— (opmupoBanue oOmeld (QYHKIMOHATIBHOW U €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM 4YHCIE YMEHHH OOBSCHATP M OLIEHUBATH SIBJICHUS
OKpPY’KAlOIIeT0 MHpA, WUCIONb3YsS 3HAHHUS U OMbIT, MOJTYYCHHbIE MPU U3YYEHUU
XUMUHM, MNPUMEHSITh HMX MPU pEIIeHUH MpoOJieM B MOBCEIHEBHOW XKU3HU U
TPYJIOBO I€ITEIbHOCTH;

— ¢opmupoBaHHe y OOy4YarOHIMXCS TyMaHUCTHYECKUX  OTHOIICHH,
NOHMMAaHUSA LEHHOCTH XUMHUYECKHX 3HAaHUW Ui BBIPAOOTKH HKOJIOTUYECKU
1eJIeCO00pa3HOro TMOBEACHUS B OBITY M TPYAOBOM JEATEIbHOCTH B UENIX
COXpaHEHUsI CBOETO 3/I0POBbS U OKPYXkKAIOILIEH TPUPOAHON CPEAbI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIIMTAHUIO HA OCHOBE YCBOEHHS OOIIECUYETOBEYECKUX ILIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpOoduis ¥ HAIpPaBIEHHOCTHU AATbHEHIIIETO
oOydeHwus.

OO01iee 4YMCIO 4YacoB, OTBEACHHBIX I H3Y4YEHUST XHUMHM Ha YpPOBHE
OCHOBHOTO 00111er0 00pazoBaHus, cocrabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HEJIeN0), B 9 kitacce — 68 4acoB (2 yaca B HEJICIIO).



COJAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HHU YEIOBEKa. XMMHS B CHCTEME HayK.
Tena u BemjectBa. Du3nMueckue CBOWCTBA BEIIECTB. ArperaTHOE COCTOSIHUE
BeulecTB. [loHsATHEe 0 MeTonax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zenenust cMeceil.

ATOMBI ¥ MOJEKYJIbl. XHUMHYECKHE dJIeMEHThl. CHUMBOJBI XHMHYECKHUX
a1eMeHTOB. [IpocThie U Cl0KHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢Gopmyna. BaaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewlecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcuTeNnbHAs MOJIEKYJIsIpHas Macca. MaccoBasi JoJisi XUMUYECKOTO 3JIEMEHTA B
COCJIUHEHNUH.

KomnuectBo Beniectsa. Monb. MomnsipHas macca. B3aumocBsA3p KOJIM4YECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IUHUI] BemecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCTUHEHUN.

Pu3nuecKue U XMMHUUYECKUE ABJICHUSA. XUMHUUECKasl peakuus U €€ MPU3HAKH.
3aKOH COXpaHEHHsS MAacChl BELIECTB. XMMHUYEeCKUEe ypaBHeHMs. Knaccudukaius
XUMUYECKUX PEAKIUH (COeTUHEHNS, Pa3I0KECHHUSI, 3aMEIICHUS, OOMEeHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOMU, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamu oOpalleHus ¢ J1abopaTopHbIM O00OPYJOBAaHUEM, U3YUEHUE U OINKCAHUE
bu3NMYeCKuX CBOWCTB O0pa3llOB HEOPTAaHWYECKUX BEIIECTB, HAOJIOJIECHUE
bus3ndeckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYTIKE,
KUIEHUE M KOHACHCAIUs BOJAbI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICHCTBUE MeJla ¢ KUCJIOTOM) SIBJIGHUM, HAOII0ICHUE U
ONHUCaHWE NPU3HAKOB MPOTEKAHUS XMMHUYECKHX peaklui (pa3sioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (II) npu HarpeBanuu, B3auMoJIeicTBUE xkene3a ¢ pactBopom conu meau (1),
U3y4YeHUE CIOCOOOB pa3JesieHHs] CMECed: ¢ MOMOIIbI0 MarHuTa, (pUiIbTPOBAaHUE,
BbINIApUBaHUE, AUCTHILISALUS, XpoMaTorpadus, MpoBeJeHNE OUUCTKU MOBAPEHHOU
coiid, HAOMIOJEHWE W  ONHWCAHWE  PE3yJbTaTOB  MPOBEIACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3[aHUE MOJEJIEN MOJIEKYJI
(IrapocTepKHEBBIX ).

Baxkueiue npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopoa — 31€MEHT U MpocToe
BemecTBo. HaxokneHuwe kucimopoga B TpUPOAE, (PU3MYECKHEe W XUMHUYECKHE
cBorictBa (peakmuu rtopeHus). Oxcuzapl. [Ipumenenwme kucmopoma. CmocoObI



MOJIy4eHHUsS] KHUCIopofa B JjabopaTopuud W TMPOMBINUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTpoIHas MOAU(pUKALNS KHCIOPOa.

TennoBoit 3¢(deKT XUMHUECKON peaklnud, TePMOXUMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb U METaH. 3arps3HEHue
BO3/lyXa, YCUJIEHHE MAPHUKOBOTrO 3(pdekTa, pazpyileHrne 030HOBOTO CIOSI.

Bonmopon — anement M mpocrtoe BemecTBo. Haxoknenwe Bomopona B
npupoae, GU3MYECKHEe ¥ XUMHUYECKHE CBOWCTBA, MPUMEHEHUE, CIIOCOOBI
noxydeHus. KucmoTsl u comnu.

Monsipablit 00bEM ra3oB. PacuéThl M0 XUMHUYECKUM YPABHEHUSIM.

dusnueckue cBoucTBa BOAbl. Boma kak pacrteBopurenb.  PacTBOpEI.
HaceiieHHble 1 HEHACBIIEHHBIE PAacTBOPBI. PacTBOpHUMOCTH BEMIECTB B BOJE.
MaccoBas 10Ji1 BEILIECTBA B PACTBOPE. XMMHUUYECKHE CBOKMCTBA BOJbl. OCHOBAaHHS.
Ponp pactBOpoB B npupojae U B KU3HMU 4esnoBeka. KpyroBopoT BOAbl B MPUPOJE.
3arps3HeHne NpUpOaHbIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus neopranmdeckux coemunennit. Oxcunpl. Knaccuduxarus
OKCHUJIOB:  cojieoOpasyromue (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HeconeoOpazyromue. Homenkinatypa oxcuaoB. @Du3nmveckne HU XUMHUYECKHE
cBOMCTBa OKCHUIOB. [TomydyeHne okcuIoB.

OcHoBanus. Knaccudukanust ocHOBaHHMI: MIENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHmii. PU3NMYECKHME W XUMHUYECKHE CBOMCTBA
ocHoBaHMM. [lomyyenne 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 CBI3b MEXKY KJIACCAMU HEOPTAHUYECKUX COEAUHEHUMN.

Xumuueckuii IKcnepumenm:

KA4EeCTBEHHOE ONPENEIICHUE COJAEPKAHU KUCIOPOJa B BO3yXE, ITOJIyUYECHHE,
coOupaHue, pacrlo3HaBaHHE M H3YyYEHUE CBOMCTB KHUCIOpOAa, HAOIIOACHHE
B3aUMOJECUCTBUSA BEIIECTB C KHCJIOPOAOM H YCJIOBUA BO3HUKHOBEHUS U
IpeKpalieHuss TopeHus (moxapa), O3HaKOMJIeHHe ¢ oOpa3llaMH OKCHIOB U
OMHMCaHUE MX CBOMCTB, MOJy4YeHHE, COOMpaHue, pACIO3HABAHUE M H3yUYEHUE
CBOWCTB BOJIOpOJia (rOpeHue), B3auMojaencTBue Bojioposa ¢ okcuaoM meau (II)
(BO3MOXKHO HCIOJIb30BaHUE BHUACOMATEpUAIOB), HAOIIOACHNE O00pa3I0OB BEIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHHUS! BEIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCcOBOW J0JIEd pacTBOPEHHOTO BEIIECTBA, B3aAMMOJECHCTBUE BOAbI C METAJJIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCHOJIb30BAHHE BHJIEOMATEPHUAIIOB),



WCCJIEIOBaHNE O0pa3l0OB HEOPTraHWYECKWX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaOJIFOICHNE U3MEHEHUSI OKPACKH MHANKATOPOB B PACTBOPAX KHCIIOT W IIEIOYCH,
uzyuyeHue B3zaumojenctBua okcuga mean (II) ¢ pacTBOpOM CEpHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEakUWil HEUTpaJIM3aluM, IOJYyYEHUE HEPACTBOPUMBIX
OCHOBaHHM, BBITECHEHHE OJHOIO METAJIa JIPYTMM W3 PacTBOpa COJU, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/a4 N0 TeMme «BaxHeWmme Kiaaccbl HEOPraHUYECKUX
COCIMHEHUI.

IHepuoauueckui 3axkoH u Ilepuognuyeckasi cucreMa XUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHMMHYECKasi CBA3b.
OKHCIANTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOMBITKM KiIAacCU(PHUKAIMKA XUMUYECKHX dJeMeHTOB. [lonsTue o
rpynnax CXOJHBIX 3JJIEMEHTOB (IEJIOYHBIE M IIETOYHO3EMEIbHbIE METAILIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUAPOKCHUJBI.

[Iepnonnueckuit 3axoH. [lepnoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HU. MenneneeBa. KopoTkomepuonHas W JIUHHONEpHOAHas  (Gopmbl
[Ieprnonnueckoit cucrembl xumuueckux aneMeHToB [[. 1. Menneneesa. I[lepuoast
u rpynmbl. OU3WYEeCKUd CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYeK aTOMOB TepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[Tepuomnueckoun cuctemnl . M. MenneneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro MnoJioxkeHuro B [lepuoauueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH W3MEHEHUs pPAJANYyCca aTOMOB XHMHYECKHX DSJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB I10 IPYIIIAM U IIEPHUOJIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoil CUCTEMbl XUMHUECKUX
AJIEMEHTOB I Pa3BUTUsS Haykd W mnpaktuku. [l. M. MenneneeB — y4€HbIM U
IpaKIaHUH.

Xumuyeckass cBA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBA3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenbp  okuciieHusi.  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iponecchbl OKUCIIEHNs U BOCCTAHOBIIEHUS. OKHUCIUTENN U BOCCTAHOBUTEIIN.

Xumuyeckuii IKCnepumenm:

M3y4deHHe oOpasloB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBHUE
TUJIPOKCUAA LIMHKA C PAcTBOPAMM KHUCIOT W WIEJIOYEH, IMPOBEACHUE OMBITOB,
WUIKOCTPUPYIOLIUX ~ MNPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pPEAKUUN
(ropeHue, peakiiiy pa3ioKeHHsl, COSTUHEHU).

Mescnpeomemmnuie ceasu



Peanuzamuss MeXmpeaMeTHBIX CBS3€H NMpU W3YYCHUHM XUMHUHM B 8 KIacce
OCYIIECTBIISIETCS 4Yepe3 WCIOIb30BaHWE KaK OOMMX €CTECTBEHHO-HAYYHBIX
TIOHSITHIA, TaK W TIOHATUHU, SBJISIONIMXCS CUCTEMHBIMU IS OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1mme ecTeCTBEHHO-HAYYHBIC MOHATHS: HAyYHBIH (akT, TUIIOTE3a, TEOPHs,
3aKOH, aHalW3, CHHTE3, Kilaccu(ukanus, TMepuoaUuIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJICTTUPOBAHNE, U3MEPEHHUE, MOJICNTb, SIBIICHHE.

®dusnka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEHUTPOH, HWOH, HYKIH]I,
WU30TOTBI, PAJAMOAKTUBHOCTh, MOJICKYJIa, SJICKTPUYECKHHA 3apsj, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIECTBA, Ta3, (PM3NUYECKUE BEITUUYUHBI, CIHMHUIIBI
WU3MEpPEeHHUsI, KOCMOC, TUTAHETHI, 3BE371b1, COTHIIE.

buonorus: ¢orocuntes, qpixanue, 6unocdepa.

['eorpadus: armocepa, ruapocdepa, MHHEpaIbl, TOPHBICE TOPOJIHI,
I0JIC3HBIC UCKOITaeMbIe, TOTUIUBO, BOAHBIC PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYECKasl peaKUMs

[Tepuonnueckuii 3akoH. [lepuoguueckas cucteMa XUMHUYECKHUX JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOMCTB
XAMHUYECKUX DJJEMEHTOB MEPBBIX TPEX TMEPUOAOB, Kaaus, Kalblusi U UX
COCIMHEHN B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEHTOB B llepuoamueckoit
CHUCTEME U CTPOCHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHUJbl XMMHYECKOW CBS3U. THUMBI KPUCTALIMYECKHUX
pELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIMA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukanys u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PpAa3JMYHbIM KJacCaM HEOPTraHUYECKUX
COCIMHEHUI, TEHETUYECKas CBA3b HECOPTAaHMYECKUX BEILIECTB.

Krnaccudukanys XuMA4eCKuX peakiyuii o pa3IndHbIM MpU3HAKaM (110 YUCITY
W COCTaBy YYacCTBYIOIIMX B pEaKIMU BEHIECTB, MO TemioBoMy 3ddexTty, mo
W3MCHEHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX DJIEMEHTOB, M0 OOpPaTHMOCTH, TIO
Y4acCTHIO KaTaju3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYCCKUE
ypaBHEHHUS.

[TonsitTue o ckopoctu xumudeckoi peakuuu. [lonsiTue 00 0OpaTUMBIX H
HEOOpPATUMBIX XUMHUYECKUX peaknusX. [[oOHSITHE 0 TOMOTEHHBIX M TeTEPOTE€HHBIX
peakuusix. [Tonsatue o karanuze. [loHsiTHE 0O XUMUYECKOM paBHOBeCUU. DaKTOPHI,
BJIUSIONIME HAa CKOPOCTh XUMHYECKOM pPEaKIMU M TOJO0KEHHUE XHUMHUYECKOIO
paBHOBECHSA.



OKHCITUTETLHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  DJICKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEILHON  PEAKIIUH. CocraBiienue ypaBHEHUI1
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIMd C  HCMHOJb30BAHUEM  METOJIa
AIIEKTPOHHOTO OasiaHca.

Teopus PAEKTPONUTHIECKON TUCCOUUALMU. DIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHU3M OHUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMH BUJAMU
xuMudeckon cBs3u. CteneHs aucconuanuu. CHIbHBIC U CTa0bIE SJIEKTPOJIUTHI.

Peakuu noHHOro o6MeHa. YcnoBusi NpOTEKaHUs peaklii HOHHOTO OOMEeHa,
MOJHBIE M COKpalI€HHbIE HWOHHBIE YpaBHEHUs peakuui. CBONCTBA KHUCIOT,
OCHOBAaHMM M COJIE B CBETE€ MNPEACTaBICHUNA 00 3JICKTPOIUTHYECKON
nuccormanvu. KauectBeHHbIe peakunu Ha HOHBL. [IoHSATHE O ruapoIu3e conen.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUME C MOJEISMU KPHUCTAJUIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJIOB W HEMETaoB (rpadura M anmasa), CIOXKHBIX BEIECTB
(xJopuaa HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTHM XMMHUYECKOW peakiuu
OT BO3JCUCTBUS PA3NHYHBIX (PAKTOPOB, HCCICAOBAHHUE DJICKTPOMPOBOTHOCTH
pacTBOPOB BELIECTB, IMPOLECCAa AUCCOLUUAIMUA KHUCJIOT, WIEJI0Yed H COJeH
(BO3MOXXHO  HCMOJB30BAHME BUJEO MaTEpPHAIOB), IMPOBEJCHHE  OIbITOB,
WUIIOCTPUPYIOUIUX ~ NPU3HAKM  NPOTEKAHWs  peakuuii HMOHHOro  oOMeHa
(oOpa3oBanue oOcaaka, BBIJETICHUE Tas3a, oOOpa30BaHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ OPUMEPBl  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  pEaKIU
(ropeHue, peaklMy pasyioKeHUs, COCIMHEHHU), Paclo3HaBaHUE HEOPraHUYECKHUX
BEIIECTB C IIOMONIbIO KAYECTBEHHBIX pEAaKUMd Ha HOHBI, pELICHUE
DKCHEPUMEHTAJIBHBIX 3a/1a4.

HeMmeTaJsnibl 4 MX coeIMHEHU S

OOmast xapakTepuctuka ranoreHoB. (OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapaKTepHble cTeneHu okuciaeHus. CTpoeHne U (PU3NUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMMHYECKHE CBOWCTBA Ha MpPUMEPE  XJopa
(B3auMOJEICTBHE C METa/llaMH, HEMETajulaMH, IIeJo4yaMu). XJIOPOBOJOPO/I.
ConsiHasi KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHUE, MpUMeHeHue. JleiicTBue
XJIOpa M XJOPOBOJOPOAA HA OPraHu3M YelOoBeKa. BaxHelmme XJIopuabl U UX
Hax0XJICHUE B MIPUPOJIE.

O6mas xapakrtepuctuka snemMeHToB VIA-rpynmbl. OCOOEHHOCTH CTpPOCHHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHne u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUIOTPOITHbIE MOAU(MUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoMcTBa cepbl. CepoBOAOPOJ, CTpoeHHUE, (PU3MUYECKUE U
XUMHYecKue cBorcTBa. OKCUABI CEpbl KaK NMPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnass kuciioTa, @QuU3MYeCKHMe M XUMHUYECKHE CBOWcTBa (00mIMe Kak
MPEACTaBUTENS KJjacca KHUCJIOT U cruenuduyeckue). XHUMHYECKUE PEaKINH,



JeKale B OCHOBE MPOMBIIUIEHHOTO CHOC00a MOJIYYEHHsS] CEPHOM KHUCIOTHI.
[Tpumenenue cepHoil KUCIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsl pEaKLUs Ha
cynbdar-uon. Haxoxaenue cepbl U €€ COEIMHEHUH B NPUPOJE. XUMHUYECKOE
3arpsi3HEHUE OKpYKarolel cpelpl COSAMHEHUSIMU Cepbl (KUCIOTHBIE O,
3arpsi3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro MPeA0TBPALEHUS.

OOmast xapaktepucTuka 371eMeHTOB VA-rpynmnbel. OcoOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIE CTENEHH OKUCIECHUA. A30T, paclpoCTpaHEHHE B MPUPO/IE,
dbusnyeckue u xumMuueckue cBoictra. KpyroBopor a3ora B npupojie. AMMHAK, €ro
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOJydeHue U npuMeHeHue. Conu aMMOHUS,
ux (pU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasi KHCIIOTa, €€ MojyueHue, (PU3nueckue M XUMHUYECKHE
CBOKMCTBa (00mME Kak TMPEACTABUTENS Kiacca KUCIOT H CHElUpUYECKHe).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHHEpaJIbHBIX
yaoOpeHuil. XuMru4yecKkoe 3arps3sHeHUE OKPY KaloIlIe Cpeibl COeIMHEHUSIMU a30Ta
(KUCTIOTHBIE JTOXKAW, 3arps3HEHHE BO3AyXa, IMOYBBI W BOJoEMOB). Docdop,
aotrpornubeie Moaupukamuu ¢docdopa, (u3HUECKHEe M XHUMHUYECKHE CBOWCTBA.
Oxcun dhocdhopa (V) u dbochopras kuciora, GU3NIECKHUE U XUMUIECKUE CBOMCTBA,
nosnydyenue. Mcnonp3oBanue GpocaToB B KAYECTBE MUHEPATBHBIX YI0OPEHUM.

Oo6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTpPOEHHUS
aTOMOB,  XapakTEepHbIE  CTENEHH  OKHUCJICHUA.  YTIJIEpPOJ,  aUIOTPOMHbIE
Moau(duUKaluK, paclpoCcTpaHEHHE B NpUpOJe, (PUINYECKHE U XUMHUYECKHE
cBoicTBa. AncopOuus. Kpyrosopot yriaepona B npupone. OKCUIbl yriiepoaa, ux
dbu3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE Ha JKUBbIE OpPraHU3MBI,
NOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbI, CBSI3AHHBIE C OKCHIAOM
yraepoaa (IV), rumoreza r1006anpHOTrO MOTEIUIEHHWS KIMMaTa, MApHUKOBBIM
s dexT. YronpHas KUCIOTa U €€ COM, NX (PU3NIECKUE U XUMUYECKHUE CBOWCTBA,
noyiyyeHue W npumeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIUHE, TTPOMBIIIIEHHOCTH U CEIHLCKOM
XO34MCTBE.

[TepBoHayanbHbIEe TOHATHA 00 OPraHMYECKUX BEIIECTBAX KakK O COCIMHEHUSIX
yraepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, dTaHOJ, TIMLIEPUH, YKCYCHAs! KUCIIO0TA).
[IpupoaHbie HMCTOYHUKHU YIJIEBOJOPOAOB (Yyrojb, NPUPOAHBIA ra3, He)Tb),
NPOAYKThI WX MepepaboTku (OCH3MH), WX POJb B OBITY U IMPOMBIILICHHOCTH.
[TonsiTe 0 OMOIOTUYECKN Ba)KHBIX BEIIECTBAX: XKHUpax, OeNKax, yrieBogax — U ux
poIM B OKM3HM 4YeloBeka. MarepuanbHO€ €AMHCTBO OPraHUYEeCKHX H
HEOPTaHUYECKUX COCTMHEHUN.

KpemHuuii, ero ¢usznueckue M XUMHUYECKHE CBOMCTBA, IMOJIy4YEHUE U
npumeHenue. CoenauHeHUs KpemHusi B mpupoae. OOume npeacraBieHus o0
okcune kpemuus (IV) u kpemuueBoil kucnore. CUIMKAThl, X HCIOJIb30BAaHUE B



OBITY, B MPOMBIIUIEHHOCTU. BaxkHeillne CTpOUTENbHbIE MaTepualbl: KepaMHka,
CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobrmeMbl 6€30macHOr0 MCIOJIB30BAHUS
CTPOUTEIBHBIX MAaTEPUAJIOB B [IOBCEITHEBHOM KU3HH.

Xumuueckuii IKCnepumenm:

U3y4YeHUEe 00pa3O0B HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KUCIOTHI,
IPOBEJCHNE KAaueCTBEHHBIX PEAKIMI Ha XJIOPUI-UOHBI U HAOIIOJEHIE MPU3HAKOB
UX TPOTEKAHMsI, OMBITHI, OTpaXkarouiue (PU3NYECKUe M XUMUYECKHE CBOMCTBA
TaJIOTEHOB M WX COEIMHEHUH (BO3MOXKHO HCIIOIb30BAHUE BHUAEOMATEPUATIOB),
O3HAaKOMJIEHWE ¢ oOpa3luaMud XJOpUIOB (TaJOT€HHUIIOB), O3HAKOMJIEHHUE C
oOpasmiamMu  ceppl W €€  COCIMHEHHUSIMH  (BO3MOXXHO  HCIOJb30BaHUE
BUJICOMATEpHANIOB), HaOIIOICHNE TIpoliecca OOYIIIMBaHUS caxapa IMoj AeWCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4Y€HUE XHMHYECKHX CBOMCTB
pa30aBlIeHHON CEPHOM KUCIIOTHI, TPOBEIEHUE KAUECTBEHHOMN peakuu Ha cyibdart-
MOH M HaOJIOJIeHWe MpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (PU3UYECKUMU
cBoiicTBamm azota, (ochopa m uX coeauHEHUN (BO3MOKHO HCIIOIH30BAHUE
BUJICOMATEPHAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ymoOpeHuit, mogydeHue,
coOupaHue, pacrlo3HaBaHHE M M3yYEHUE CBOMCTB aMMHaKa, MPOBEIACHHE
KaueCTBEHHBIX PeaKlMid Ha MOH aMMOHHS U QocdaT-uoOH U U3y4YeHHE MPHU3HAKOB
UX MPOTEKAHUS, B3aUMOCHCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCTIOTHI C MEABIO
(BO3MOKHO HCMOJIb30BaHUE BUJIECOMATEPUAIIOB), V3y4ECHUE MOJIeIen
KPUCTAIUTMYECKUX pemETOK anmasa, rpadura, (QysiepeHa, O3HAKOMIIEHUE C
pOLIECCOM  aJICOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM NIPOTHBOrasa, MojlydeHue, coOupaHue, pacrlo3HaBaHUE U M3yUYEHUE
CBOMCTB YTJIEKUCIIOTO ras3a, MpoBeJCHHE KaueCTBEHHBIX peaKkui Ha KapOoHAT U
CUIMKAT-UOHBl W U3YYEHUE MPU3HAKOB HUX MPOTEKAHUS, O3HAKOMIIEHHE C
OPOAYKUMEH CHJIMKATHOM MPOMBILIIEHHOCTH, PEIIEHHE HKCIEPUMEHTAIbHBIX
3a1a4 o Teme «BaxkHeiive HeMeTauibl U UX COSAMHEHUS.

MeTtanibl 1 MX COeUHEHUS

OOmras XapakTepUCTUKA XMMHUECKHUX 3JIEMEHTOB — METaJNIOB HA OCHOBAHUU
ux nonoxenus B Ilepmommyeckon cucreMe XuMUYeCKuXx 3yemeHToB /J[. U.
MenpaeneeBa u ctpoeHus aToMoB. CTpoeHre MeTauioB. MeTtamnuyeckas CBA3b U
MEeTajuInyecKasi  KpUCTa/NIMyecKas  pemérka.  DJIEKTPOXMMUYECKUM  pAll
HaIpspKeHUH MeTaioB. U3nyecKre U XMMUYECKHUE CBOMCTBa MeTaiioB. O0iue
crnocoObl mody4yeHus: MerawioB. [loHsATHE O KOpPpO3UM METaIOB, OCHOBHBIC
CrocoObl 3amuUThl WX OT Kopposuu. CrmaBel (CTadb, YYTyH, TIOPATIOMHHHM,
OpoH3a) ¥ UX MPUMEHEHNE B OBITY ¥ IPOMBIIIJIEHHOCTH.

[lenounble MeTaIIbI: MOJOXKeHUe B lleproguyeckoit cucteMe XMMHUYECKHUX
anementoB JI. 1. MenneneeBa, CTpoeHHE MX aTOMOB, HaXOXXJIE€HHE B MPHUPOJIE.
duznyeckre ¥ XMMUYECKUE CBOKCTBA (Ha mpuMepe Hatpus U Kanusi). OKcuabl u



TUJIPOKCUABI HaTpus W Kanud. lIpuMeHeHne mEenoYHbIX METANIOB M HUX
COCIUHEHUU.

[Ilenouno3eMenbHbIE METAUIBI MAarHMd W KaJbLHW: TIOJOXKEHUE B
[Tepuoanueckon cucremMe xumudeckux aneMmeHToB Jl. M. MenaeneeBa, crpoeHue
UX aTOMOB, HaXOXKJIeHHE B Ipupoie. Pu3nyeckue 1 XUMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueliuve coequHEHUS Kaiblusg (OKCHJA, THUIPOKCUI, COJIH).
XKécTrkocTh BOJBI M CIOCOOBI €€ yCTpaHEHUSI.

AJIFOMUHHI: TI0JI0)KeHHE B [leproanyeckoi cucteMe XuMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. Pu3nuecKue u
XUMUYECKHE CBOMCTBA allOMUHUSI. AMQPOTEpHbIE CBOMCTBA OKCUAA U THAPOKCH]IA
AJIOMUHHS.

Keneso: nonoxenne B [lepuognueckon cucreMe XuMHUYECKUX IIEMEHTOB /.
N. MeHnneneeBa, CTpOEHHE aToMa, HAXOXAeHUWE B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA *kene3a. OKcu b, TuapoKcuabl U conu xenesa (1) u sxenesa
(IIT), ux cocras, CBOICTBA U MOTYyYECHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE ¢ OOpa3laMu METaUIOB U CIUIAaBOB, WX (U3UYECKUMU
CBOMCTBaMM, M3y4YEHHE  PE3yJbTaTOB KOPPO3HUH  METaLIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCHU[A
KIbI[USI W HATpus C BOJOM (BO3MOXKHO HCIOJb30BAHUE BHUACOMATEPUATIOB),
HCCIIEIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXXHO  HCIIOJB30BAHUE  BHUJAEOMATEPUATOB), IPU3HAKOB  MPOTEKAHUS
KAUECTBEHHBIX PEAKLMI HAa MOHBI: MarHus, KajbLMs, AJIFOMUHUS, LIUHKA, JKEJe3a
(IT) u xxeneza (I11), mequ (I1), HabmroAEeHNE W OMMCAHUE MPOIECCOB OKPAIIMBAHUS
IJJaMEHH HWOHAMU HaTpus, KaJlus U Kalblusid (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA AITFOMUHUS
Y TUAPOKCUJIA IMHKA, PEHIEHNE SKCIIEPUMEHTANIBHBIX 337a4 10 TeMe «BaxHerlume
METAJUJIbl U KX COCIUHEHHUSD.

XHMUA ¥ OKpY:KaoUias cpeaa

BemecTtBa m Marepuanbl B IOBCEJHEBHOW JKM3HU YEJIOBEKA. be3omacHoe
WCITOJIb30BAHUE BEIICCTB M XUMHUYECKUX peakiuii B ObITy. IlepBas momornis mpu
XUMHYECKUX 0KOTraxX U OTPABIICHUSIX.

XHUMHUECKOE 3arps3HeHUE OKpyXk aroled cpeabl (mpeaeiabHas AOoMycTuMas
KOHIIeHTpalus BeulecTs, aanee — [1/IK). Ponb xuMun B pelieHHH 3K0JIOTHYECKUX
npobiem.

Xumuyeckuii IKCnepumenm:

u3yuyeHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHbIE
MaTepuabl).

Mescnpeomemmnbnie ceasu



Peanuzanusi MeXmpenIMeTHBIX CBsi3ed NpU HM3yYEeHUHM XUMHH B 9 Kiacce
OCYIIECTBIISIETCS. 4Ye€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
MOHSATUH, TaK U TOHSATUH, SBJSIOMIUXCS CUCTEMHBIMU JJISI OTACIBHBIX TPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAY4YHBIA (DaKT, THIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccu(puKaluusg, MEPUOAUYHOCTb, HAOIIOEHUE,
OKCIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIN
s PeKT, TEXHOIOTUS, MaTEPHUAIIBI.

duszuka: Marepusi, aTroMm, OJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIUJ,
W30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUN 3apsij, MPOBOIHUKH,
NOJyPOBOJHUKH, JUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TENIO, OO0BEM,
arperaTHoe COCTOSIHME BEILECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUIMYECKast
pemérka, CruiaBbl, (pU3MYECKHE BEJIMYMHBI, CAMHUIIBI U3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yA00peHusi, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, MUTATEIbHbIE BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaNIbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE HCKOTIaeMbI€, TOTLTUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHHsl JOCTUTAIOTCS B XOJ€ OOy4YeHHMS XMMHHM B €IWHCTBE Y4eOHOH u
BOCIIUTATEIIbHOU JEATENBHOCTH B COOTBETCTBUM C TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIFTYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHU LICHHOCTSMH, IPUHATHIMU B
oOliecTBe MpaBUIaMUM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT MpoOIeccam
CaMOITIO3HAHUs, CAMOPA3BUTHUS U COLMATHU3AINH 00YyYarOIINXCS.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKAIOT  TOTOBHOCTh  OOYyYaOIIUXCS
PYKOBOJACTBOBATbCSA CUCTEMOM IIO3UTHBHBIX IIEHHOCTHBIX OpPHUEHTAaUUN W
pacUIMpPEHME OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUA:

LEHHOCTHOIO OTHOIIECHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
U HAay4YHOMY HAcCJEIHI0, NMOHMMAaHHUS 3HAYEHUsS XUMHUYECKOM HAayKd B >KH3HU
COBPEMEHHOr0 OOIIECTBAa, CIOCOOHOCTH BJIAIETh JOCTOBEPHOW HMHQOpMaluein o
NIEPENOBBIX JOCTH)KCHUSX W OTKPBITUAX MHPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2) rpamJaaHCKOr0 BOCIUTAHUSA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax WM IPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTU B OOILECTBEHHO
NOJIE3HOH,  y4eOHOMCCIENOBAaTENbCKOM, TBOPYECKOM M Apyrux  BUAax
JESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOW MAESITENbHOCTH MpH
BBIMIOJTHEHUHM Y4E€OHBIX, TO3HABATENbHBIX 3a7a4, BBINOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YUE€OHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOINIOMOIIM B IIpOLIECCE€ O3TOM y4yeOHOW MEATEeIbHOCTH, TOTOBHOCTH
OLICHMBaTh CBO€ IIOBEIEHWE M TMOCTYIKH CBOMX TOBapuIle C NO3UMLUHU
HPaBCTBEHHBIX U MMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NIO3HAHUSL:

MHUPOBO33pPEHUYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTaBIAIOIINC
OCHOBY ISl IOHUMAaHUs CYIIHOCTH Hay4HOH KapTUHBI MHUpa, MpeICTaBICHHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HPHUPOAbI, B3aUMOCBS3SX YEJIOBEKA C
IIPUPOIHOU CPENOH, O POJIM XMMHUH B ITO3HAHUM ITUX 3aKOHOMEPHOCTEW;

II03HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIE HA IOJYYEHUE HOBBIX 3HAHUH IO
XMUMHH, HEOOXOOUMbIE Uil OOBSCHEHUS HaAOMIOJAEMbIX MPOLECCOB U SIBJICHMI,
MO3HABATEIbHON, MHPOPMAIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITENIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CIpPaBOYHOU



JUTEPATypOi, JOCTYNHBIMU TEXHHUYECKHMMH CpEIACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYYEHHI0O U TO3HAHMIO, JIOO003HATEIHHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K €caMO00Opa3oBaHUIO, MPOEKTHOM W HUCCIEA0BATENbCKOU
NEeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABIEHHOCTH M YPOBHSA OOy4YeHUS B
JIaTbHEUIIEM;

4) popMupoBaHNs KYJbTYPHI 310POBbSI:

OCO3HAHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3[0pOBbIA 00pa3 *U3HH, OCO3HAHWE MOCIEICTBUNA U
HEMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsl, HAPKOTUKOB, KypEeHHUsI),
HEOOXOMMMOCTA COOJIO/IEHNUsT TIpaBWU  O€30MAaCHOCTH TMpU  OOpaIieHuu ¢
XUMHYECKHMH BEIIECTBAMU B ObITY U peajbHON KU3HU;

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEpEC K MPAaKTUUYECKOMY M3yUEHHUIO Tpodeccuil u TpyJia pa3iuyHOro poja,
YBaXEHUE K TPyAy U pe3yibTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE TMPUMEHEHHUS MPEAMETHBIX 3HAHUA TIO0 XHMMHH, OCO3HAHHBIA BBHIOOD
VHIMBHUIYAIbHON TPACKTOPUU MPOJIOJKEHHUS 00pa30BaHusl C yUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHENIHON MpodecCuOHaTbHON AesTEIbHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHHI,
TOTOBHOCTb aJalTUPOBATHCS B MPOPECCHOHATBHON CPEIE;

6) 3K0JI0rH4eCKOro BOCIIUTAHMSA:

HKOJIOTUYECKU 1IEJIECO00pa3HOE OTHOIIEHHE K MPUPOAE KaK HCTOYHUKY
YKW3HU Ha 3€MJIE, OCHOBE €€ CyIIECTBOBAaHHUS, IOHUMAHNUE LIEHHOCTH 3J0POBOTO U
O0e3omacHoro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHONIEHHME K COOCTBEHHOMY
¢u3nYeCcKOMy M TICUXHYECKOMY 3/0POBBIO, OCO3HAHUE IEHHOCTU COOJIIOCHUS
IpaBuJ OE30MACHOTO MOBEIECHUS MpU padoTe ¢ BEUIECTBAMH, a TAKXKE B CUTyaIUsX,
YIPOXKAKOIMIMUX 3J0POBbIO U KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU WU3YUYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKaIOLEeH IPUPOIHON CPENOU, JIs ITOBBIICHHUS
YPOBHSL  3KOJIOTUYECKOW  KYyJIbTYpbl, OCO3HaHHS TJ00AIbHOTO  XapakTepa
HKOJIOTUYECKUX TMPOOJIIeM M MyTeH MX pPEUIeHHs] MOCPEIACTBOM METOJOB XHMHH,
HKOJIOTHYECKOTO MBILLJICHHS, YMEHUS PYKOBOJACTBOBATHCS UM B MO3HABATENBHOM,
KOMMYHUKATUBHOM U COLMAJIbHON MTPAKTHUKE.

METAINIPEIMETHBIE PE3YJIBTATBI

B cocraBe wMmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOILEHAYYHbIE TMOHATUS (3aKOH, Teopus,
IOPUHIUI, TUNIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIb3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEeIMETax W MO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ITUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOU



HAyYHOW KapTHHE MHUPA, U YHUBEPCAIbHbIC YICOHBIC NEUCTBUS (MIO3HABATEIHHBIC,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIE), KOTOphIE oOecneunBaioT (HOPMHUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEILHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO YUeOHOM
NEATEIIBHOCTH.

Ilo3HaBaTe/IbHbIC YHHBEpPCaJIbHbIe y4eOHbIe 1eiiCTBUA

ba3oBble jjornyeckue 1eicTBus:

YMEHHSI HCMOJb30BaTh MNPUEMBI JIOTMUECKOTO MBIIUICHHUS! MPU OCBOEHUU
3HaHUI: PacKphIBaTh CMBICI XMMHYECKUX MOHSTHH (BBIIENSATh UX XapaKTEepHbIC
NPU3HAKHM, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMMU MOHSTHSIMH), HUCIOJIb30BAThH
MOHATHUS 711 OOBSICHEHUS OTNIEIbHBIX ()AKTOB U SIBJICHUM, BHIOMPATh OCHOBAHUS U
KPUTEPUH 711 KIACCH(UKANNK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIH,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3yYCHWS,
CTPOUTD JIOTHUECKHUE PACCYKIEHUSI (MHIYKTUBHbIE, JE€AYKTUBHBIEC, IO aHAJIOTHH),
JI€TaTh BBIBOJIBI U 3AKIIOYCHHS;

YMEHHE TMPUMEHSATH B IMPOIECCE IMO3HAHUS TMOHATUS (NPEIMETHbIE U
METanpeIMETHbIE), CAMBOJIMUECKHUE (3HAKOBBIEC) MOJIECNIU, UCIOJIb3yEMbIE B XUMHUH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUN 3HAK (CMMBOJI 3JEMEHTa), XUMHUuyeckas ¢opMmysia U YypaBHEHHUE
XUMHUYECKON peaKkuu — MpU PEIICHUH Y4eOHO-TT03HABATENbHbBIX 3371a4, C YUYETOM
ATUX MOJIEIBHBIX MPEJCTABICHUI BBISIBISATh U XapaKTEPHU30BaTh CYIIECTBEHHbIC
MIPU3HAKN W3y4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJIATH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3U U
MIPOTUBOPEYHS B U3yUaEMbIX IIPOLIECCAX U SIBJICHUSIX.

Ba3oBhIe uccieaoBaTe/LCKHeE JeCTBUA:

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KA4eCTBE OCHOBBI JUIsi (OPMHUPOBAHUS THUIOTE3BI TI0
MIPOBEPKE NMPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

NpUOOpPETEHUE OINbITa IO TUIAHUPOBAHUIO, OpPraHU3alMid U MPOBEACHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, YMEHHE HAONIOJaTh 3a XOJOM IIporiecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTat, (GopMyarpoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJbTaTaM MPOBEAEHHOIO OMNbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
0 Mpo/ieJIaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOWpATh, aHAMM3UPOBATh M HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TOTyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYJISIpHAs ~ JUTeparypa XWMHUYECKOrO COJAEp>KaHUs, CIPaBOYHbIE
nocoOusi, pecypcel WNHTepHETa), KpPUTHUYECKH OLEHHWBATh MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO MH(OpMaIHIO;



yMEHUE TIPUMEHSATh Pa3IuYHbIe METOJbI U 3alpPOCHl NPU MOUCKE M O0TOOpE
uH(OpPMAIIMU U COOTBETCTBYIOIIHUX JAHHBIX, HEOOXOJWMBIX JJIS BBIMOJTHEHUS
y4eOHBIX W TI03HABATEIBHBIX 3a7a4 ONMPEACIEHHOTO THITA, TPUOOPETEHUE OMBITA B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX — TE€XHOJIOTH,
OBJIQJICHUE KYJIbTYPON aKTUBHOTO UCIIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEIIEHO BBIOMPATh ONTUMAILHYIO (JOPMY MpEACTaBICHUS HHHOPMAINH 1
WUTIOCTPUPOBATh pEIIaeMble 3a7adll HECIOXHBIMH CXEMaMH, JuarpaMMaMu,
npyrumu ¢popmamMu rpaduKu U UX KOMOUHAIUSMU,

yMEHUE UCIOJIb30BaTh W aHAJM3UpPOBaTh B IIpollecce Y4yeOHOW U
UCCJIEI0BATENHCKONW JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBILIIIEHHOCTH,
CEJIbCKOTO XO3sIIiCTBa M TPAHCIOPTAa HAa COCTOSHUE OKPY’KaIOLIEH MPUPOIHON
Cpenpbl.

KoMMyHMKaTHBHBIE YHUBepPCcaJbHbIE YueOHbIe 1eiCTBHUA:

YMEHHMS 3aJlaBaTh BOINpPOCHI (B XoJe nuasora W (WIM) IUCKYCCHUH) IO
CyLIECTBY  0OCyXzaemMoil  TeMbl, (OPMYyJIHpPOBaTh CBOM  MPEAJIOKEHUS
OTHOCUTEILHO BBIMIOJTHEHUS TTPEIIOKCHHON 3a/1a4H;

YMEHUS  TPENCTaBIATh  TOJYYCHHBIC  pPe3yJbTaThl  IMO3HABATEIHLHOU
NEATEIbHOCTH B YCTHBIX M THCBMEHHBIX TEKCTax; JeJlaTh MpPEe3eHTAIHUIO
pPEe3yJIbTAaTOB BBIMOJHEHHUS] XUMHUYECKOTO JKCIEpUMEHTa (J1JaOOpaTOPHOIO OIbITa,
JabopaTopHOI pabOTHI MO MCCIECTOBAHNIO CBOMCTB BEMIECTB, YYEOHOTO MPOCKTA);

yMEHHsSI Yy4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCJENOBAaTEIbCKOM  JEATENbHOCTH  MPU  PEIICHUU
BO3HMKAIOIIMX MPOOJeM Ha OCHOBE yuéra OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPJAUHAIUSA
COBMECTHBIX JCHCTBHH, OINpeAeNeHHe KpPUTEPHEB IO OICHKE KadyecTBa
BEITIOJTHEHHOW PabOThI U IPYyTHE).

PerynasiTuBHbIE YHMBepCcaJbHbIe Y4eOHbIe 1eCTBUSA:

YMEHUE CaMOCTOSITENIbHO OMNPENENsATh LEIN JACSTeNIbHOCTH, IUIAaHUPOBATD,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOMAUMOCTH KOPPEKTHUPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpaTh Hanbosee 3p(EeKTUBHbBIE CIOCOOBI PEIICHUs YUeOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITEJIPHO COCTaBJSITh WM KOPPEKTHPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUM 3aJaHUM C Y4ETOM
MOJIYYeHHUsS] HOBBIX 3HAHUUA 00 M3y4yaeMbIX OOBEKTaX — BEIECTBAX U PEAKIMSIX,
OILICHUBATh COOTBETCTBHE IOJYYCHHOTO pE3yJbTaTa 3asBICHHON €U, yMEHHE
WCITIOJIB30BATh ¥ aHATM3UPOBATh KOHTEKCTHI, IPEJIaraeMbIe B YCIIOBUH 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJabTATOB IO OCBOEHHUIO 0053aTEeIbHOTO
COJICp)KaHMsl, YCTAaHOBJEHHOIO JIaHHOW QeaepanbHOl pabouell MporpamMmoi,
BBIICJISIIOT: OCBOCHHBIC OOYYAIOIMMMHUCS HAy4YHbIC 3HAHUS, YMEHUS W CIIOCOOBI



NEUCTBUN, crHenupuIecKue [ MpeAMETHOM o0nacTh «XuMHUS», BUIBI
JNEATENbHOCTH IO  IOJYYEHUIO HOBOIO  3HAaHWS, €ro HHTEPHPETALNH,
peo0pa30BaHUIO W MPUMEHEHHIO B PA3IMYHbBIX YICOHBIX M HOBBIX CUTYAITUsX.

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

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSl YMEHUI:

e PacKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKHUX IOHATUH: aTOM, MOJICKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BENIECTBO, 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, OCHOBAaHHWE, COJb, AJIEKTPOOTPULIATEIBHOCTh, CTEIECHb
OKHUCJICHUS, XMMHYECKasi PEaKius, KiIacCu(PuKanus peakiuii: peaxiuu
COCAMHEHHUsI, PEAaKUUMU PA3JIOKEHUs, pPEaKUUUd 3aMEUICHHUs, peaKuuu
oOMeHa, PK30- U PHJIOTEPMHUUECKUE PEaAKINH, TeIIOBOU 3(hPeKT peakiuu,
SIPO aToMa, JJIEKTPOHHBIA CIIOM aroMa, aTOMHas OpOUTab, PaJNYC
aTOMa, XMMHUYECKasi CBsI3b, MOJISIPHAS M HEMOJISIPHAs KOBAJECHTHAs CBS3b,
VWOHHAs CBSI3b, HOH, KATUOH, aHMOH, PacTBOpP, MAaccoBas J0Js BELIECTBA
(mponeHTHasE KOHLIEHTpAIsi) B PacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX TOHATUA U
MIPUMEHATH ITU MOHITUSA MPHU OMMCAHUU BEIIECTB U UX IPEBPAILLICHUN;

e WCIOJBH30BAaTh XHWMHUYECKYH) CHUMBOJHUKY ISl COCTaBJiCHHUS (opmyl
BEILIECTB ¥ YPABHEHUI XMMHUYECKUX PEAKIINM;

e ONpENEeNsATh BAJCHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHHWS  DJIEMEHTOB B  OMHApHBIX  COEJUHEHUSX,
MPUHAJIEXKHOCTh BEIIECTB K OMNPEACIEHHOMY KIIACCY COEOUHEHUU 10
dbopmynam, BHUA XUMHUYECKOHW CBs3M (KOBAJICHTHAas W WOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbicia Ilepuomunueckoro 3akoHa J[. W. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUYECKONM 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT MX MOJIoKeHUs B llepuoamyeckoit cucreme,
3aKOHOB COXPAaHEHMS MAacCChl BELIECTB, ITOCTOSHCTBA COCTAaBAa, ATOMHO-
MOJIEKYJIIPHOTO YUYE€HUS, 3aKOHA ABOTaapo;

e ONUCBHIBATH U XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuonnyeckoi
CHCTEMBl XHMHUYECKUX DJIEMEHTOB: pa3iInyaTh MOHATHS «IJIaBHAs
noarpynna (A-rpynmna)» u «mnodounas noarpynmna (b-rpynmna)», maneie u
OoJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpblE HMMEIOTCS B
tabnuue «llepuoanueckass cucrema Xumuueckux osnementoB . .
MenpneneeBa»y € 4YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS ATOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij spa, 00IIee YMCIIO IEKTPOHOB
U pacTpeeeHUe X MO JIEKTPOHHBIM CIIOSM);

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTAaHUYECKHUE BEIICCTBA,
XUMHUYECKHE peakuuu (10 YUCIy U COCTaBy YYACTBYIOIIUMX B pPEAKIUU
BEIIIECTB, M0 TETIOBOMY (D eKTy);

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

POTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XWMHUYECKHX [pEBpalleHUil B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »3JIeMEeHTa 10 (dopmyJie
COEIMHEHMsI, MAaCCOBYIO JOJII0 BEIIECTBA B PacTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMHYECKOU PEaKIINH;

MPUMEHSATh OCHOBHBIC OTEPAIUU MBICTUTEIHHONU EITEILHOCTH — aHAIHN3
U CUHTE3, CpaBHEHHE, 000O0IICHHE, CHCTeMAaTH3alluio, KiIacCHU(UKAIHIO,
BBISIBJICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3ed — JJII M3YyYEHUs] CBOMCTB
BEIIECTB M XHMHUYECKUX pEaKIUi, €eCTECTBEHHO-HAYUYHbIE METO/bl
MO3HAHUS — HAONIOJCHWE, W3MEpPEHHE, MOJICIUPOBAHHUE, AKCIICPUMEHT
(peaJibHBIN U MBICIICHHBIN );

clenoBaTh  MpaBWjiaM  MOJb30BAHMS ~ XMMHUYECKOM  MOCYyAOol U
7abopaTOpHbIM  000pY/IOBaHHEM, a TakXKe MpaBHiIaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSMH 1O BBIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB TIO TOJYYEHHUIO W COOMPAHHIO
ra3o00pa3HBIX BEMIECTB (BOMOPOJAa ¥ KHUCIOPOJAA), MPHUTOTOBICHHIO
pacTBOPOB C ONPEAECITEHHOM MACCOBOW JOJIEM PACTBOPEHHOIO BEIIECTBA,
IUIAaHUPOBATh M MPOBOAUTH  XUMHUYECKHME  SKCIEPUMEHTHl IO
pacro3HaBaHHUIO PACTBOPOB MIEIIOYEH U KUCIOT C MTOMOIIBIO HHIUKATOPOB
(maxmyc, peHondTanenH, METUIIOPAHXK U APYTHE).

K xonIy oOydenus B 9 kj1acce npeIMETHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

pPacKpbIBaTh CMBICII OCHOBHBIX XHMMHYECKUX TMOHATUN: XUMHUYECKUN
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, IMPOCTOE BEIECTBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTh, JJIEKTPOOTPHUIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasl peaKius, XUMUYECKasl CBsI3b, TEIIOBOM 3 PexT
peakiu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DIIEKTPOJIMUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOIUTHYECKAsT HUCCOIMAIUS, PEAKIMd HOHHOTO
oOMeHa, KaTaimM3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMble |



HEOOpaTUMbIE PEAaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKHCJIUTENIb,  BOCCTAHOBUTENb,  OKHCIEHHME M  BOCCTAHOBJICHHE,
aIJIOTpOMNus, aM(pOTEpPHOCTh, XUMHUUYECKas CBS3b (KOBAJICHTHAsl, MOHHAS,
MeTaJlJIMYecKas), KpUCTAJUIMYECKass pemérka, KOoppo3us METaloB,
CIUIaBbl, CKOPOCTb XHUMHYECKOW PEaKUUH, IPENEIbHO JIOIyCTUMas
xoHuentpaus [1/IK Bemecrsa;

WJUTKOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX IIOHATUM H
IIPUMEHSATH 3TH MOHATHS IPY OIIMCAaHUU BEUIECTB U UX NPEBPALICHUM;
UCIOJB30BaTh XUMMUYECKYI0 CHMBOJMKY JJIsi COCTaBieHUs (HopMyI
BEILECTB U YPABHEHUN XUMHUYECKUX PEAKIINIA;

ONPENEIIATh BAJICHTHOCTD U CTEIIEHb OKUCIECHNSI XUMUYECKUX DJIEMEHTOB B
COCAUHEHUAX PA3JIMYHOTO COCTaBa, IIPUHAIIEKHOCTH BELIECTB K
OnpeAeéHHOMY KJIacCy COEIMHEHUH 1Mo (opMysaM, BUJI XUMUYECKOU
CBA3M (KOBaJE€HTHAas, HOHHAsA, METAJUIMYECKas) B HEOPraHWYECKUX
COEIMHEHUSX, 3apsi/l MOHA M0 XMMHYECKOH (QopMmyJsie, XapakTep Cpelbl B
BOJHBIX PACTBOPAX HEOPTraHWYECKUX COCAVUHEHUN, TUI KPUCTALINYECKOU
PELIETKH KOHKPETHOI'O BEILECTBA;

packpsiBath cMbIica Ilepuonmueckoro 3axkona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IIOHMMAaHHE: OIMCHIBaTh U XapaKTEPU30BaTh
Tabnuuynyto (opmy Ilepuoanueckoil cucTeMbl XUMHYECKHX 3JIEMEHTOB:
pa3nuuaTh TMOHSATHS «TJaBHas moArpymna (A-rpynma)» U «moOovHas
noarpynna (b-rpynma)», Mansle u Oonbliue NEPUONbI, COOTHOCHUTH
0003Ha4YeHMs, KOTOpbIE MMEIOTCS B NEPUOAMYECKON Tabmiuie, ¢
YUCJIIOBBIMM  XapAaKTEPUCTUKAMHU  CTPOCHUS  aTOMOB  XMMHUYECKUX
3JIIEMEHTOB (COCTaB M 3apsii sAapa, oOOIIee YHUCIO BJIEKTPOHOB H
pacmpezieieHue HMX IO DSJIEKTPOHHBIM CIOsIM), OOBSACHATH OOIIHMe
3aKOHOMEPHOCTH B U3MEHEHMM CBOWCTB DJIEMEHTOB M MX COCAVUHEHUHN B
Ipesesiax MajblX IEPUOJOB U INIABHBIX HNOATPYIII ¢ YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XMMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YHUCIy M COCTaBY YYacTBYIOIIMX B pPEAKLIUU
BELIECTB, N0 TEIUIOBOMY 3(PPEKTy, 0 U3MEHEHUIO CTEIEHEW OKUCIIECHHUS
XMUMHUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEHUPUUECKHE XUMHUYECKHE
CBOMCTBA IIPOCTBIX M CJIOXKHBIX BEIIECTB, NOATBEPXKAAas OMNMCAaHUE
IPUMEPAMU MOJIEKYJISIDHBIX M HMOHHBIX YPaBHEHHH COOTBETCTBYIOIIHX
XUMHUYECKUX PEAKLUM;

COCTABJISITh YPAaBHEHHs DJEKTPOJUTUYECKOM JAMCCOLMALMM  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMM NOHHOTO



oOMeHa, ypaBHEHHUS peEaKIWii, TMOATBEPKIAIINX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEXK/y BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajlaHCa ATUX PEaKIIM;
POTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTPOECHUS,
BO3MOKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPAIIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUHCIIATh OTHOCHUTENIbHYIO MOJIEKYJSIPHYIO H  MOJISIPHYIO  MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOr0 »J3JIeMEeHTa 10 (dopmyJie
COEIMHEHMsI, MAaCCOBYIO JOJII0 BEIIECTBA B PacTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

coOmolaTh  MpaBWia  TOJB30BAaHUS ~ XMUMHYECKOW  TOCYJIOM |
7ab0opaTOpHbIM  00OpYJOBaHMEM, a TaKXKe IMpaBWia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSMH 1O BbBIIIOJHEHHUIO
7a00paTOPHBIX XUMUYECKUX OMBITOB TIO TOJYYEHUIO W COOMPAHHIO
ra3000pa3HbBIX BEMIECTB (aAMMHAKa U YTIECKUCIIOTO Ta3a);

NPOBOJUTh  PEAKIMH, TOJATBEPIKTAIONINE  KAa4yeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOpUI-, OpOMU-,
uoaua-, kapobonar-, ¢ocdar-, cwiMkar-, cyiabdar-, THIPOKCUJ-UOHBI,
KaTHOHbI aMMOHHUS ¥ HWOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPAX HEOPTAHMYECKUX BEIIECTB;

IPUMEHSATH OCHOBHBIE ONEpallid MBICTUTEIbHONU JI€ITEIbHOCTH — aHAIHU3
U CHUHTE3, CpaBHEHHE, O0O0OOIIeHUEe, CHUCTEeMATHU3alUI0, BBISIBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — JJI M3Y4YEHHUS CBOWCTB BEUIECTB U
XUMUYECKAX pEaKlUid, €CTeCTBEHHO-HAy4YHBIC METOAbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHe, MOJCIUPOBAHNE, SKCICPUMEHT (peaabHBIA M
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
Koaun4yecTBO yacoB
Ne HaumeHoBaHue pa3jiesioB U daekTpoHHbIE (UU(POBbHIE)
KounTtpoJabHbie [MpakTHyeckne
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTebHbIE PeCypChl
padoThI padoThI
Pasnea 1. [lepponayanbHble XUMHYECKHE IIOHATHS
XuMus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 ) bubnuoreka [JOK
MPAKTUYECKOU JEATEIbHOCTH https://m.edsoo.ru/7f41837¢
YyesoBeKa
12 BemtectBa 1 xXuMu4ueckue 15 | bubmunoreka LIOK
peakuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Paznen 2. BaxHeillnne nmpeacTaBuTe I d HEOPraHuYeCKUX BellecTB
’1 Boznyx. Kucnopoa. Ilonstue 6 1 Bbubmuotexa [JOK
00 okcHumax https://m.edsoo.ru/7f41837¢
9 Bonopoa. Ilonsitue o xuciorax 2 1 bu6mmoreka [IOK
H COJISIX https://m.edsoo.ru/7f41837¢c
)3 Bona. PactBopsl. [Tonsitue 06 5 | 1 bubmunorexa LIOK
OCHOBAHHUSX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIC KIIACCHI 1 ) 1 bubmunoreka LIOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Pazpnen 3. Ilepnonnueckuii 3axkon u [lepuoguyeckasi cucrema xumnueckux 3jaemMeHToB /I. . MenneneeBa. CTpoeHne aToMOB.
Xumnueckas cBsizb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHU




[Tepuoanueckuii 3aKOH U

31 [Tepuonnueckas cucrema - bubmunoreka LIOK
XHMHUYECKHX djieMeHToB 1. 1. https://m.edsoo.ru/7f41837¢
MenpeneeBa. CtpoeHue aTtoma
XHUMHUYECKas CBS3b.

3.2 OKHCIUTEIBHO- 8 bubmmorexa [IOK

https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEIBHBIE PEAKITUN
bubmunorexa LIOK
Hroro mo pasery 15 https://m.edsoo.ru/7f41837¢
Pe3epBHOE Bpems 3 bubmorexa [IOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME




9 KIIACC

Kosau4vecTBo 4acoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3iesioB U TeM uu¢poBbIe
Ne i/mn P Konrtpoabnsie IIpakTHueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcebl
Paznen 1. BenecTBO 1 XUMHYeCKHE PeaKIUU
11 [ToBTOpeHue u yriyoaeHne 3HaHUH 5 ) bubmuotexa [JOK
' OCHOBHBIX Pa3IeJIOB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bu6nuoreka [IOK
' peaximi https://m.edsoo.ru/7f41a636
13 DNEeKTpONUTHYECKAs! AUCCOLUALIUS. 2 | 1 bubmmoreka [JOK
’ XHUMUYECKUE PEAKIIMU B PACTBOpax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3zgen 2. HemeTaJIbI M HX COeTUHEHU S
71 OO1mas xapakTeprucTUKa XUMUIECKUX 4 1 bubmmoreka [JOK
’ aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO1as xapakTepuCcTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 Bubmmorexa [IOK
' PYTHIRL L€p https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO1as xapakTepuCcTUKa XUMUYECKUX
2.3 anemeHTOoB VA-rpynmsl. A3ot, hochop u ux 7 1 bubmorexa OK
’ 280 ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas xapakTeprucTUKa XUMUIECKUX
2.4 anemeHTOB [VA-rpynnsl. Yriepon n 8 1 2 bubmmorexa LIOK
’ . py ’ poa https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCIUHEHHUS
Hroro no paszneny 25




Paszgen 3. MeTaauabl M HX COeANHEHUA

but6mmoreka [IOK
B i 4
3 Obmue cBoicTsa MeTaLIOB https://m.edsoo.ru/7f41a636
. bubmuoreka [IOK
2 B 1
3 aXHEUIIe MeTaJluIbl U UX COeIUHEHUS 6 hitps://m.cdsoo.ru/ 7412636
Hroro no pasneny 20
Paznen 4. Xumus 1 oKpy:kamomas cpeaa
4.1 BemtecTBa 1 MaTepHualibl B )KH3HH YeJIOBEKa 3 bubmorexa LIOK
’ = P https://m.edsoo.ru/7f41a636
Hroro no pasneny 3
PesepBHOE Bpems 3 bubmorexa OK
P P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68




ITOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoka Koutpoabsnbie IIpakTuyeckue
n/n Bceero u3ydyeHusi oOpasoBaTejbHbIE
padoThI padoThI
pecypchl
| [Ipenmer xumuu. Poiab XMMUH B )KU3HU 1 bu6mmoreka [IOK
yesnoBeka. Tena u BelecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTHE O METOAAX MO3HAHUS B XUMHH 1 bubmorexa HOK
a https://m.edsoo.ru/ff0d227¢
[Tpaktuueckas padora Ne 1 «IIpaBuna
3 paboThl B 1a00OpaTOPUU U IPUEMBI | 1 bubnnorexa HOK
oOpareHus ¢ 1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyOBaHUEM
4 Yucteie BemecTBa 1 cMecu. CriocoObl | bubmuorexa [JOK
pazzaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuyeckas padora Ne 2
5 «Pa3nenenue cmeceii (Ha npumepe 1 1 bubmorexa [IOK
A . p p https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPCHHOM COJIM )»
Bbu6nuoreka [JOK
6 A 1
TOMBI H MOJICKyITH https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUe 3JIEMEHTBI. 3HAKU ) bubmuorexa [JOK
(CMMBOJIBI) XUMHUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie u c0XXHBIE BEleCTBa 1 bubmorexa HOK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUEHUE 1 bubmmorexa LHOK

https://m.edsoo.ru/ff0d2d50




3aKO0H IIOCTOSHCTBA COCTaBa BEIIECTB.

Bbubnuoreka [JOK

10 X .B
MmrecKas popmyna. BareHTrocTs https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKHX JIEMEHTOB
1 OtHocHTeNbHAs aTOMHAs Macca. bubmuorexa [JOK
OTtHocuTenbHAsE MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10711 XMMHYECKOTO bubmuorexa [JOK
3JIEMEHTAa B COEINHECHUN https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Moiib. bubmuorexa [JOK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 ®OU3NYECKUE U XUMUYECKUE SIBIICHHUS. bubmuorexa [JOK
XuMHUUecKas peakus https://m.edsoo.ru/ff0d37fa
15 [Ipr3Haku U ycioBus NPOTEKaHUS bubnnorexa HOK
XUMHYECKHUX PEaKIni https://m.edsoo.ru/ff0d3al6
16 3aK0OH COXpaHEHUsl MacChl BEIIECTB. bubmmoreka [JOK
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust KoaudyecTBa, MacChl
17 BEIECTBA 10 YPABHEHUSM XUMUYECKUX bubmorexa HOK
t . yp https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukanmsi XaMUIeCcKuX peakiuii
18 (coenuHeHMsI, PA3IOKEHHS bubnmorexa LHOK
A P ’ https://m.edsoo.ru/ff0d3{34
3aMeIICHHs, OOMEHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHuukoneauct. O6o0eHNe 1 bubmorexa [TOK
H AHCT Hul https://m.edsoo.ru/ff0d40c4
cUcTeMaTu3aIus 3HaHUI
20 KonTtponsHast padora Nel mo reme bub6mmoreka [IOK
«BelecTBa 1 XUMHYECKHUE PEAKITHI https://m.edsoo.ru/ff0d4290
)1 Bo3nyx — cmecs razos. Cocras bubnumoreka [IOK

Bo3nyxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448¢




npocToe BeuiecTBo. O30H

dusnyeckue U XUMUYECKHE CBOMCTBA

22 KHCIJIOpOJia (peaKIuu OKUCICHUS bubmmorexa [TOK
poJa (peakl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CrocoOsbI MoTy4YeHUs KUCIOPO/ia B
23 71a00paTOPUH U TPOMBIIIIICHHOCTH bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeHenue Kucmopoaa
TennoBoii 3 PeKT XMMUIECKOI
24 peaKIuu, OHSTHE O Bbu6nmuoreka [JOK
TEPMOXUMHYECKOM YPABHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUCCKUX PEAKITHIX
TommBo (HedTh, yrojab U METaH).
25 3ar SISHGIEI/qu];OS yxa CrocoObI Zro bubmorexa [IOK
P AYxa, https://m.edsoo.ru/ff0d4c4a
MPEA0TBpALCHUS
[IpakTuueckas padora Ne 3 o reme
26 «[Tonyyenue u coOupanue KHCIOpoaa bubmmorexa [OK
y . p poa, https://m.edsoo.ru/ff0d4ae2
U3YYCHHE €r0 CBOMCTBY»
7 Bopopon — snemMeHT u npoctoe bubmuorexa [JOK
BelecTBo. Haxoxnenue B npupojae https://m.edsoo.ru/ff0d4dd0
)8 DuU3NYECKUE U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
Bojiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
Bbubnuoreka [JOK
29 IT
OIPITHE O KUCIOTAX 1 COIAX https://m.edsoo.ru/ff0d50d2
30 Crioco0sI moTy4eHus BOJOpOia B bubmmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o reme
bu6mmoreka [IOK
31 «[Tonyuyenue u cobupanue BOAOpoO/a,

MU3y4YEHHUE Er0 CBOMCTB)

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




MomnsipHblii 00bEM ra30B. 3aKOH

bubnuoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruncienus o0béMa, KOIHYECTBA
33 BEIICCTBA I'a3a II0 €ro U3BECTHOM bubmorexa [TOK
Hl . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WA 00BEMY
Brruncnenus o06EMOB ra3oB 1o
34 ABHEHUIO PEAKIINH Ha OCHOBE 3aKOHA bubmorexa LOK
yp . P . https://m.edsoo.ru/ff0d5708
00BEMHEBIX OTHOIIICHHUH Ta30B
35 DuU3NYECKUE U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonsitue 00 bubmuorexa [JOK
AHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacblleHHbIE
37 1 HEHACBHIIIICHHBIE pacTBOPLI. MaccoBas bubmorexa [TOK
= p Pt https://m.edsoo.ru/ff0d5b40
JI0JISI BEILIECTBA B pacTBOpE
[IpakTrueckas padota Ne 5 o Teme
18 «ITpuroroBieHue pacTBOPOB ¢ bubanorexa [HOK
onpeaecsIéHHON MacCOBOM J10JeH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BELIECTBA»
19 KonTponbnas padorta Ne2 o teme bubmmoreka [JOK
«Kucnopoa. Bogopon. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupel: cocTaB, KacCu(UKAIINS, Bbubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnune u XuMHYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorera LHOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHUs: COCTaB, KJIacCH(pUKAIIHS, Bbubnmuoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




[TonyueHne u XMMUYECKHE CBOMCTBA

bubnuoreka [JOK

43
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TomyyeHue u XUMHYECKUE CBOMCTBA bubmmoreka [JOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIATypa,
46 cnoco((SLII) oJI ‘I)eHI/ISI XI/IMI/I‘IZ(IJ)KI/IG bubmmorexa [TOK
N y ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTuueckas padora Ne 6. Perenue
47 SKCHEPUMEHTAIBHBIX 33/]1a4 110 TEME bubmmoreka [JOK
«OCHOBHBIE KJIACChl HEOPTraHMYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUIN
43 I'enernueckas CBsA3b MEXKIY KilacCaMu bubanorexa [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O06o01IeHre U cucTeMaTU3alus 3HAaHUN
- . https://m.edsoo.ru/00ad9cb2
Kontponbras padota Ne3 no teme
" bubmuorexa [JOK
50 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX
on https://m.edsoo.ru/00ad9¢ela
COeIMHEHU M
[TepBbIe MOMBITKH KIacCUPUKAITII
Bbu6nmuoreka [JOK
51 XUMHYECKHUX 3J1eMEHTOB. [loHsTHE O
https://m.edsoo.ru/00ad9ffa
TPYIIIaxX CXOTHBIX AJIEMEHTOB
[lepronnueckuii 3aKOH U
Bbu6nuoreka [JOK
52 [leproauueckasi cucteMa XUMHYECKUX
https://m.edsoo.ru/00adas52c
snemenToB 1. Y. MenaeneeBa
bubmuorexa [JOK
53 IIepuonsl, rpynsl, NOArPYIIIEL 1

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




Crpoenue atromoB. CoCTaB aTOMHBIX

bubnuoreka [JOK

54
anep. N3oTtomsl https://m.edsoo.ru/00ada342
CrpoeHue 3J1eKTpOHHBIX 000JI0YeK
N bu6mmoreka [IOK
55 aTOMOB 3JIeMeHTOB [lepuoanueckoi
https://m.edsoo.ru/00ada6bbe
cucremsl [. 1. Menaeneesa
XapakTeprucTUKa XUMHIECKOTO
56 3JIEMEHTA 110 €TI0 MOJI0KEHHIO B bubmuoreka [JOK
[Iepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
MeneneeBa
3nauenue [leproanueckoro 3akoHa s
57 pa3BUTHS HayKH U ipakTuku. /. 1. bubanorexa [HOK
MenpeneeB — y4€HbIN, NEIAror U https://m.edsoo.ru/00ada96e
rpaKTaHUH
PeseprubIit ypok. O6001meHne u
P P 111 bubmuorexa [JOK
58 cUCTEMAaTH3aInA 3HaHUH /
. https://m.edsoo.ru/00adb33c
Bcepoccutiickas mpoBepodHas paboTa
KontponsHas padora Ne4 o reme
59 «Crtpoenne atoma. XMMHYECKas CBA3b) bubmorexa [JOK
P . ’ https://m.edsoo.ru/00adb486
/ Beepoccuiickast mpoBepovHas paboTa
60 DIEKTPOOTPULIATETLHOCTh aTOMOB bubanorexka HOK
XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
61 41
OHHT XHMITICCRAT CBASD https://m.edsoo.ru/00adac34
2 KoBanenTHas nossipHasi XuMu4deckas bubanorexka [HOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHas HenoaspHas XUMHUYECKas bubmmoreka [JOK
CBA3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCTICHUS bubmuorexa [JOK




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

65 OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIC 1 bubmmoreka [JOK
peaknuun https://m.edsoo.ru/00adb076
bubmuorexa [JOK
66 O 1
KHCTIHTEII 1 BOCCTAHOBITCIH https://m.edsoo.ru/00adb076
PesepBurblil ypok. O0001IEHNE 1
67 CHCTIe)MaTH:smeI 3HaHHI;Jl 10 TEME 1 Bubmrorexa IIOK
H https://m.edsoo.ru/00ad9cb2
«Ctpoenne atToMa. XMMUYECKAsI CBSA3bY
68 PesepBHeIit ypok. O6o001meHne ) bubnnorexka HOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KIIACC

Kosau4vecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoka Kontpoabusie IIpakTHueckue
n/n Bceero u3ydyeHusi oOpasoBaTejbHbIE
padoThI padoThI
pecypcsbl
[Tepuoanuueckuii 3aKoH.
| [Tepuonuueckas cucrema 1 bubnnorexa HOK
XUMHUYECKUX 31eMeHTOB J[. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH
. bu6mmoreka [IOK
2 CBOMCTB XMMUYECKHX JJIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB
3 Krnaccudukanus 1 HOMEHKIIATypa | bubmmoreka [JOK
HEOPTaHWYECKHUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bupl XUMUUYECKOW CBS3U U THITBI ) bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o reme
5 «IToBTOpenue u yriayOiaeHrne 3SHaHUI 1 1
OCHOBHBIX Pa3/elioB Kypca 8 Kiacca»
6 Kiaccudukamnms xumuaeckux | Bbu6nuoreka [JOK
peaKuuii Mo pa3IMYHbBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
IlonsATHE O CKOPOCTU XUMHUYECKOMN
7 eaknuu. IIoHsITHE O TOMOI€HHBIX U 1 Bubmorexa IIOK
P ' https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKLUsIX
[ToHsiTHE O XUMHUYECKOM PAaBHOBECHH.
bu6mmoreka [IOK
8 @aKkTOpBI, BIUAIOIIKXE HA CKOPOCTh 1

XUMHYECKOU PCaKu U IMOJIOKCHUC

https://m.edsoo.ru/00adc28¢c




XUMHYCCKOI'O paBHOBECUSA

OKHCITHTEIIFHO-BOCCTAHOBUTEIIbHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 3nEKTPOTUTUUECKON
10 rnccorranuu. CHIbLHBIE U ci1a0ble bubnnorexa LIOK
n HHATLHH. https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI
11 HMounrle ypaBHEHUS peaKIIni bubnnorexa LIOK
yp peakt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHUI B CBETE NPEICTABICHUN bubnnorexa LIOK
val https://m.edsoo.ru/00add5d8
00 AIEKTPOIUTUYECKON JUCCOIHAIIIHI
XUMHUYECKHE CBOMCTBA COJICH B CBETE
13 PEICTABICHUN 00 Bubmrorexa IIOK
pea . https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUUECKON JUCCOIHAITIHI
14 ITonsTue o ruapoause cojieu bubnnorexa LIOK
AP https://m.edsoo.ru/00add9d4
15 O06001IeHNEe U CUCTEMAaTU3AIIHS bubmuotexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[TpaxTrueckas padota Ne 1.
16 «Perrenne sxkcriepuMeEHTaAIBHBIX bubmorexa LIOK
p https://m.edsoo.ru/00addbfa
3aga9dy
KontponbHas padota No2 o teme
17 «DNEKTPOIIUTHYECKAS TUCCOIIUAIIUI bubnnorexa LIOK
p n HHATHL https://m.edsoo.ru/00addecO
XUMHYECKHE PEAKIIUU B PACTBOPAX»
OO01ast XxapakTepPUCTHKA TaJIOTEHOB.
18 XI/III\];I/I‘IGCKI:/IG CBI())I\/'ICTBa Ha IIpuUMepe buGnnorexa LIOK
p p https://m.edsoo.ru/00addfe2
xJjiopa
19 XiopoBogopoa. ColisiHast KUCIOTA, bubmmoreka [JOK




XUMHYECKHE CBOMCTBA, MOJyYECHUE,

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

MIpUMEHEHNE
[TpakTruyeckas pabora Ne 2 o Teme
20 «ITonmyueHnne COIAHON KUCIOTHI bubmmorexa [OK
Y . . ’ https://m.edsoo.ru/00ade348
M3yuyeHue €€ CBONUCTB»
Boruncnenus o ypaBHeHUAM
. bu6mmoreka [IOK
21 XUMHYECKUX PEAKIUH, €CIIU OJNH U3
https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
” OO11as xapakTepuCTHUKa 3JIEMEHTOB bubmmoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
ATIOTpONHBIE MOIU(DUKAIINH CEPBI.
” HaxoxneHnue cepbl 1 €€ coeIMHEHUN bubmmoreka [IOK
B IIpUpoOJie. XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoiopo/1, CTpOEHUE, bubnnorexka [HOK
¢du3nveckre 1 XUMHUECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHasi KUCIIOTA,
. bu6mmoreka [IOK
25 (bU3UYEeCKre U XMMHUYECKUE CBOICTBA,
https://m.edsoo.ru/00adea28
MIPUMECHEHUE
XUMUYECKHE peaKkliny, Jiexalire B
OCHOBE MPOMBIIIUIEHHOTO criocoba
26 MOJyYECHUSI CEPHOU KUCIIOTHI. bubanorexka HOK
XHUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaroIleH cpebl COEAUHEHUIMU
cepbl
7 Brrunciienne MaccoBoii 1071 BbIXOAa bubmuorexa [JOK
MPOJIYKTa PEAKIINU https://m.edsoo.ru/00adec8a
28 OO1mas xapakTeprCTUKA SJIEMEHTOB bubmmoreka [JOK




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

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

AMMHaK, ero pu3nvecKue u

29 XUMHYECKHUE CBOMCTBA, IIOJIYYCHUE U bubmorexa [IOK
’ Y https://m.edsoo.ru/00adf004
MIPUMECHEHUE
[TpakTrueckas padota Ne 3 o Teme
30 «ITonmyyeHne aMMuaka, U3yuyeHUe ero bubmorexa HOK
N ' Y https://m.edsoo.ru/00adf180
CBOWCTBY
31 A3oTHas Kuciora, e€ GpusndecKkue u Bbu6nmuoreka [JOK
XHMHYECKHE CBOMCTBA https://m.edso00.ru/00adf306
Hcrnons30Banyre HUTPATOB U COJIEU
aMMOHWUS B KQU€CTBE MHUHEPATbHBIX
32 00peHui. XHUMHYECKOe bubmorexa HOK
yAoobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOIMIEH CpeIbl
COCAMHCHHSIMH a30Ta
®dochop. Oxcup dhochopa (V) u
33 Q)ocgo pHaﬂ KI/ICJ'I((I))Ta (b(l)I/II)SI/I(‘IezJKI/Ie " bubmorexa [JOK
p L https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOWCTBA, MOTyYEHUE
Hcnonb3oBanue GochaToB B
34 KaueCTBE MUHEPATHHBIX YIAOOPECHU. bubmmoreka [JOK
3arpsi3HeHue IPUPOJIHON CPEJIbI https://m.edsoo.ru/00adfc20
dbocharamu
VYraepon, pacipocTpaHEeHUE B
35 pu I())):[e g)mnljiecxie A XUMHAYECKHUE bubmnorera [IOK
p P ’ https://m.edsoo.ru/00adfd9c
CBOMCTBA
16 Oxkcupl yriaepoaa, ux Gu3ndeckue u bubanorexka [JOK

XUMHUYECKHE CBOMCTBA.

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




DKosorndeckue mpoodIeMsl,
CBsI3aHHBIC ¢ OKcHIoM yriaeponaa (IV)

37 VYronbpHasg KUCI0Ta U €€ COTN bubmorexa HOK
https://m.edso0.ru/00aec006¢
[TpakTuyeckas pabora Ne 4 o Teme

18 "[losry4yeHne yriekucioro rasa. bubmmoreka [IOK
KavecTBeHHast peakiyst Ha KapOoHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHayanbHbBIE TOHATHS 00
39 OpraHMYeCcKUX BEIIECTBAX KaK O bubmmorera LIOK
P https://m.edsoo.ru/00ac054¢
COCIMHEHUSIX YIJIepoaa
40 KpeMunii u ero coequHeHNs bubmmorexa [IOK
P https://m.edso0.ru/00ac080a
[TpakTuyeckas pabora Ne 5. Pemenue

41 SKCIIEPUMEHTAIBHBIX 33724 110 TEME bubanorexka [HOK
«BaxHeie HeMeTaIbl U UX https://m.edso0.ru/00acObf2
COCJIUHECHU S
Kontponbnas padota Ne3 mo teme

N bu6mmoreka [IOK
42 «BaxHeie HeMeTalIbl U UX
https://m.edsoo.ru/00ae0el8
COCJIMHECHU S
OO6m1ast xapaKTepUCTHKA XUMHUECKHUX
3JIEMEHTOB — METAJIJIOB.

13 MeTtanauyueckasi CBSI3b U bubmuorexa [JOK
METaJUIMYECKasi KpUCTAIUINYECKAS https://m.edsoo.ru/00ae103e
pewmérka. Pu3ndeckue CBOMCTBA
METaJJIOB
XHUMUYECKUE CBOKMCTBA METAIIJIOB.

. bu6mmoreka [IOK

44 DIIEKTPOXUMUYECKUH P

HaIpsHKEHUN METaJUIOB

https://m.edsoo.ru/00ael156




OO1u1re criocoObl MOTyYSHHS
meTauioB. CiuiaBel. BeruncieHus mo

bubmuorexa [JOK

45 %
YPABHCHHMAM XHMIHECCKHIX PCAKIHH, https://m.edsoo.ru/00ael 156
€CJIM OJTUH U3 PEareHTOB COJEPIKUT
puMecH
bubmnorexa [JOK
46 [ToHsiTHE O KOPPO3UU METAILIIOB
https://m.edsoo.ru/00ael1278
bu6mmoreka [IOK
47 elno € MeTall
Ienounpie MeTa el https://m.edsoo.ru/00ae14b2
43 OKcuabl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJIus https://m.edsoo.ru/00ae14b2
49 [IlenrouHO3eMeNbHBIE METAILIIBI — bubmmoreka [JOK
KaJIbIIMA 1 MarHui https://m.edsoo.ru/00ael5e8
50 Baxueiime coenuHeEHN KaJIbIUI bubnnorexa LIOK
A H https://m.edsoo.ru/00ael5e8
51 O00011IeHIE U CUCTEMATHU3ALIIS
3HaHUHU
57 JKEcTKOCTh BOMBI U CITOCOOBI €& bubmuorexa [JOK
yCTpaHEHUS https://m.edsoo.ru/00ae1886
[TpakTuyeckas pabora Ne 6 o Teme
53 "KEcTKOCTh BOJBI M METOJEI €€ bubmorexa LIOK
" a a https://m.edsoo.ru/00aelae8
yCTpaHCHUS
bubmuorexa [JOK
54 A I
MEOMHHHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOIICTBA OKCHIA U bub6mmoreka [IOK
TUJIPOKCH]IA https://m.edsoo.ru/00aelc64
56 Keneso bubmmoreka [JOK

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




OKCI/II[BI, THUAPOKCUABI U COJIM KCIIC3a

bubnuoreka [JOK

>7 (IT) u xxene3a (III) https://m.edsoo.ru/00ae35e6
58 O06001IeHre U cucTeMaTU3alus
3HAHUU
[TpakTrueckas padota Ne 7. Permenue
59 AKCIEPUMEHTAIBHBIX 33/1a4 110 TEME bubnnorexka [HOK
«BaxkHenme MeTaJlibl U UX https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Boruncnenus o ypaBHeHUAM
XUMHYECKHUX PeaKIHii, €CIU OJIUH U3
60 peareHToB JIaH B U30BITKE HIIH bubanorexa [HOK
COZICPKUT puMecH. Beruncnenus https://m.edsoo.ru/00ael1750
MAaCCOBOM J0JIA BBIXOJa ITPOAYKTa
peaxkuuu
61 O06001IeHEe U CUCTEMAaTU3ALIHS
3HAHUU
KonrtponsHas padbora Ne4 o reme
62 «BaxkHennme MeTaJlibl U UX
COETUHEHUS
63 BemectBa u marepuassl B bubanorexka HOK
MOBCEIHEBHON JKU3HU YEIOBEKA https://m.edsoo.ru/00ae3£50
64 XHUMUYECKOE 3arpsi3HEHUE bubanorexka HOK
OKpY>Karollleu cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perreHnn bubmmoreka [JOK
9KOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHelil ypok. O600IeHHE 1 bubnnorexka [HOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
67 PesepBubIil ypok. O600meHNE 1 bubmuorexa [JOK




cucTeMaTH3anus 3HaHUU

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

68

PeseprubIil ypok. O600mIeHNE 1
cucTeMaTu3anus 3HaHU

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJBHOM ITPOT'PAMMBI

8 KUIACC

Kon
NpoBepPsIEMOro
pe3yJbTarTa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOI
00pa30BaTeILHON MPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHUs

1

ITo teme: «llepBoHauanbHbIE XUMUYECKHE TTOHATHSD)

1.1

pacKpbIBaTh CMBICTI OCHOBHBIX XUMHYECKHX TIIOHSTHI: aToM,
MOJIEKYJIa, XHMHUYECKHH JJIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAs), BAJICHTHOCTD,
OTHOCHUTENIbHAs aTOMHAas W MOJICKYJIApHas Macca, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJISIpHAsh macca, MaccoBas A0S XHMHYECKOTO
3JIEMEHTa B COCIMHEHHUU, MOJIIPHBIH O0BEM, XMMHUUYECKas peaKIius,
KIacCU(pUKALUA  pEaKIHil:  peakluud  COCAUHCHHsS,  PEaKIuu
pa3lIoKEHUs, PEaKIUd 3aMEIICHHs, peakiuu OoOMeHa, 3K30- |
OHIOTEPMUYECKUE PEAKIUH, TEIuIoBoW 3¢ (HEeKT peakiuu, pacTBop,

MaccoBast 10Jisl BellecTBa (IIPOLIeHTHAs! KOHIICHTPAIHs) B pacTBOPE

1.2

HUITIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKHUX MMOHATHH H

IMPUMCHSATDH 3TU MMOHATHSA ITPU OITMCAHUHN BCHICCTB U UX HpeBpaH_IGHI/Iﬁ

1.3

UCIIOJIb30BAaTh XUMHYECKYI0O CHUMBOJIMKY [UIsl COCTaBJeHHS (Hopmyi

BEILECTB U YPABHECHUN XUMUYECKUX PEAKLUN

1.4

PACKpPLIBATH CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOIr0 Y4YC€HHA, 3aKOHa

ABoraapo

1.5

ONpCACIIATh BAJICHTHOCTH aTOMOB DJIEMCHTOB B 6I/IHapHBIX

COCAUMHECHUAX

1.6

KJIaCCU(UIUPOBATh XMUMHUYECKHE peakiuuu (M0 YHCIy U COCTaBy

YUYaCTBYIOUIMX B PEaKIMH BEUIECTB, 110 TEIIIOBOMY 3(PdeKTy)

1.7

BBIYUCIIATH OTHOCUTCIIBHYIO MOJICKYJIIPHYIO U MOJIAPHYIO MAaCChL

BEIIECTB




1.8

BBIUMCIISTh MAcCCOBYIO JIONIO XMMHYECKOTO dJeMEHTa 1o (opmyre

COCIMHEHMS,

1.9

BBIYUCIIATE MaCCOBYIO JOJIIO BCHIECTBA B paCTBOPE

1.10

NPUMEHSTh €CTECTBEHHOHAY4YHbIE METObl MMO3HAHUS — HaAOII0eHHE,
U3MEpEHUe,  MOJCIMPOBAHHME,  OKCIEPUMEHT  (pealibHbIi |

MBICJICHHBIH )

ITo Teme: «BaxxHeiime npeACTaBUTENN HEOPTAHUYECKUX BEIIECTBY»

2.1

pPacKpbIiBaTb CMBICII OCHOBHBIX XHMHYECKHUX TTOHSITHM: OKCHI,

KHUCJ10Ta, OCHOBAaHUC, COJIb

2.2

ONpeAeNATh MNPUHAAJICKHOCTh BEHIECTB K OMNPEAENIEHHOMY KIlaccy

COEIMHEHUH 1o GpopMyam

23

KJIaCCI/I(bI/II_II/IpOBaTb HCOPTraHUYCCKUC BCIICCTBA

24

XapakTepu3oBaTh (OMUCHIBATH) OONIME XUMHUYECKHE CBOMCTBA
BEIIECTB Pa3IMYHbIX KJIACCOB, MOJATBEp)KJas OMHCAHHWE IMpHUMEpamMHu

MOJIEKYJIIPHBIX YPABHEHH COOTBETCTBYIOIUX XUMUYECKUX PEAKLIHI

2.5

IMPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HX
Ka4C€CTBCHHOI'0 COCTaBa, BO3MOXHOCTHU IPOTCKAHHA XHMHUUYCCKHUX

HpeBpameHHf& B PAa3JIMYHBIX YCIIOBUAX

2.6

CIeIOBaTh MpaBWJIAaM TOJNB30BAaHUS XUMHUYECKOW TOCYIOW |
7a00paTOPHBIM 00OPY/IOBAaHHWEM, a TaK)Ke IMpaBUJIaM OOpAIICHUS C
BEIIECTBAMH B COOTBETCTBHUU C HWHCTPYKIUSMH TIO BBIMOJTHEHUIO
71a00paTOPHBIX XMMHUYECKUX OMBITOB MO TOJYYEHUIO M COOMpaHUIO
ra3o00pa3HbIX BEMIeCTB (BOAOPOAA M KHUCIOPOAA), MPUTOTOBICHHUIO
pacTBOpOB € ONpEACNIEHHOM MacCOBOM [I0JI€ll  pacTBOPEHHOTO
BEIIECTBA, INIAHUPOBAThH U MPOBOJUTH XUMHUECKUE IKCIIEPUMEHTHI 10
pacmo3HaBaHUIO PACTBOPOB WIeloYed W KHUCIOT C IOMOIIbIO

WHIUKATOPOB (JTakMmyc, (heHondTaaent, METHIOPAHX U IPYTHeE)

2.7

MPOBOAUTH PACUETHI MO YPAaBHEHUIO XUMUYECKOM peakiiuu

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

Xumundaeckas cBa3b. OKHCIUTEIFHO-BOCCTAHOBUTEIIHLHBIC pCeakuumn»

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHATHH: SIpPO aToOMa,
SJIEKTPOHHBIN CIIOM aToMa, aToMHas OpOWTal b, paalyCc aToMa,

XUMHYECKass CBA3b, IOJIsIpHAad W HCIOJISAPHasA KOBAJICHTHAas CBA3b,




ANEKTPOOTPULATEIBHOCTh, HWOHHAs CBA3b, HOH, KAaTHOH, AaHWOH,

CTCIICHb OKUCJIICHHUA

3.2 KJIacCU(PUITMPOBATh XUMUUECKHE DJIEMEHTHI
ONKCHIBATh U XapakTepu3oBaTh TabnuuHyio ¢opmy llepmonnyeckoit
CHUCTEMbl XMMHYECKHX OJJIEMEHTOB: pa3jM4aTbh MOHSITHUS «TJIaBHAs
33
noarpynma (Arpymnma)» wu «mnobounas moarpymnma (brpymma)y,
«MalbIe» U «OOJBIINE)» TEPUOJIBI
packpbiBath cmbici I[lepuommueckoro 3akona .M. Menzeneesa:
14 JEMOHCTPUPOBATh MOHUMAaHUE MEPUOTUYECKON 3aBUCUMOCTH CBOMCTB
' XMMHMYECKUX OJJEMEHTOB OT HUX nonoxkeHus B [lepuonnueckoi
CUCTEME
COOTHOCUTh  00O3HAUEHWs, KOTOpbIE HWMEITCSI B Ta0muIe
«llepuoguyeckas  cucreMa  XUMUYECKHX  dieMeHtoB  JI.M.
3.5 MeHnneneeBa» € YHUCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB
XUMUYECKHX OJEMEHTOB (COCTaB W 3apsja sapa, oOIiee dHciIo
AJIEKTPOHOB U pacHpeieNIeHue UX MO JIEKTPOHHBIM CII0SIM)
16 OTpEACNATh  CTENEHb OKHUCJICHHS OJJIEMEHTOB B  OMHAapHBIX
' COETMHEHUSIX
37 ONpeeNsiaTh BUJ XUMHUYECKOH CBsI3UW (KOBaJieHTHass W MOHHasi) B
' HEOPTraHUYECKUX COCAMHEHUSIX
9 KJIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBepPsIeMoOro .
o0pa3oBaTe/IbHOI NPOrPaMMbI OCHOBHOTI'0 00111er0 00pa30BaHus
pe3yJabTara

1

ITo Teme: «BemecTBo U XUMUYECKask PEaKIUs»

1.1

pacKpbIBaTh CMBICT OCHOBHBIX XWMHYECKUX TIOHSTHHA: pacTBOp,
AIIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, AJIEKTPOIUTHYECKAs TUCCOIHALINS,
peaKIi MOHHOTO OOMEHa, KaTajiu3aTrop, XMUMHUYECKOEe PaBHOBECHE,
o0OpaTumble u HeoOpaTUMbIe peakuuu,
OKHCITUTEITbHOBOCCTAHOBHUTEIbHBIC peakimy, OKHCITUTEIIb,
BOCCTAQHOBUTEINIb, OKHCICHHE M BOCCTAHOBIIEHHE, aJUIOTPOIINS,
aMm(poTepHOCTh, XUMHYECKass CBi3b  (KOBaJeHTHas, HOHHAas,

MeTaHHquCKa}I), KpUCTaJNINYCCKasA peméTKa, CIlJIaBbl, CKOPOCTb




XUMHYECKOW peaKkun

1.2

HWIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MMOHATHUA U

IMPUMCHSATH OTU MMOHATHA ITPU OITMCAHUHN BCUICCTB U UX npeBpameHHﬁ

1.3

COCTAaBIIATh YPABHEHUS JIIEKTPOJUTUYECKONW IUCCOLMALUU KHUCIOT,
LICJIOYEH M COJIEM, IOJIHBIE M COKPALIEHHBIE YPaBHEHHs peaKIUil

HOHHOTro oOMeHa

1.4

PaCKphIBaTh CYIIHOCTb OKHCIHUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ

MIOCPEJICTBOM COCTABIICHUS SJICKTPOHHOTO OajlaHCa ITHX peakLuit

1.5

IIPOBOJUTH PACYETHI 110 YPABHEHHUIO XMMUYECKON peaKIuu

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

COCOAUHECHU A

2.1

XapaKTepu30BaTh (OMUCHIBATE) OOIIUE U CIICIU(PUUECKUE XUMUIECKUE
CBOMCTBA IPOCTBIX M CIJIOXKHBIX BELICCTB, IOJATBEP)KIAs ONUCAHUE
[IpUMepaMu MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOLIUX

XUMHYECKUX PEaKIui

2.2

COCTaBJISITh YPAaBHCHUSI PEAKIIMH, MOATBEPIKIAIOIINX CYIIECTBOBAHHE

T€HETUYECKOM CBA3U MCKAY BCUICCTBAMU PA3JIMYHBIX KJIIACCOB

23

IMPOTrHO3UPOBATH CBOMCTBaA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHUA,
BO3MOXHOCTH HPOTECKAHUA XHUMHUUYCCKHUX npeBpameHI/Iﬁ B PAa3JIMYHBIX

YCIIOBUSX

24

cJIeJ0BaThb IpaBujIaM II0JIb30BaHUs XUMHYECKOU HOCYI[Oﬁ u
7a00paTOPHBIM 00OPY/IOBAaHHWEM, a TaK)Ke IMpaBUJIaM OOpAIICHUS C
BCIICCTBAMU B COOTBCTCTBUHU C HWHCTPYKOUAMU 110 BBIITOJIHCHUIO
7a00paTOPHBIX XUMHYECKUX OIBITOB IO TMOJYYCHHIO M COOMPAHUIO

ra3000pa3HBIX BEIIECTB (aMMHAKa M YTIIEKHUCIIOTO ra3a)

2.5

NPOBOJUTh PEAKIMH, TOATBEPKIAIONIMNEe KadeCTBEHHBIH COCTaB
PAa3IMYHBIX BCHICCTB: PaACIIO3HABATL OIBITHBIM HyTéM XJopuna-,
Opomun, womua, kapOonat, Qocdar, cummkar, cyiubdar,
TUAPOKCUAUOHBI, KAaTUOHBI aMMOHHA, HOHBI H3YYCHHBIX MCTAJIOB,

MPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPraHMUECKUX BEIIECTB

ITo Teme: «XuMUs 1 OKpy>Karolas cpear

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XuUMHUYeckux mnoHsTui: [IJIK

BEILIECTBA; KOPPO3HS METAIIIOB

32

IMPUMCHATH OCHOBHBIC OIICpaluu MBICIIUTEIbHOM ACATCIIbHOCTH —




aHAIU3 W CHHTE3, CpaBHEHHUE, OO0O0OIIEeHNe, CHCTeMAaTHU3aIINIO,
BBISIBIICHHE MPUYMHHO-CIICCTBEHHBIX CBA3€H — JJIS  H3YyYEHUs
CBOﬁCTB BCIICCTB MU XHMMHYCCKUX peaKuHﬁ; eCTeCTBeHHOHay‘IHBIe
METO/ABI MO3HAHHSA — HAOIOJCHHWE, W3MEPEHHE, MOJEIHPOBaHNUE,

IKCIIEPUMEHT (peabHbI U MBICICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COOEPKAHUSA

8 KUIACC

Kon

IIpoBepsiemMblii 3JIeMEHT COePKAHUA

1

HepBOHa‘IaJ]I)HI)Ie XHUMHUYCCKUEC ITOHATHUA

1.1

[Ipenmer xumuu. Poib XMMHM B KU3HU 4Ye€IOBEKa. XMUMHUA B CUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSHUE

BEIIECTB

1.2

[NousaTHe 0 MeTOax MO3HAHUA B XUMUH. UncThle BemecTBa 1 cmecu. CriocoObl

pas3zaeneHus cMecen

1.3

ATOMBI H MOJICKYIJIBI. Xumnueckue daeMeHThl. CHUMBOJIBI  XMMHYECKUX

371eMeHTOB. [IpocThie U cl0KHbIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

1.4

Xumudeckasi ¢popmysa. BaleHTHOCT aTOMOB XUMHUYECKHX DJIEMEHTOB. 3aKOH
IHOCTOAHCTBA coCTaBa BCIICCTB. OTHOCHUTENBLHAs aTOMHas mMmacca.
OTtHocuTenbHAsE MOJIEKYJIIpHas Macca. MaccoBasi 10J11 XUMHUYECKOTr0 3JIeMEHTa

B COCIMHCHUN

1.5

KonmnuectBo BemectBa. Moisb. MosipHas Macca. B3amMOCBSI3b KOJIMYECTBA,
Macchl M YHCIAa CTPYKTYPHBIX eIuHUI] BemiectBa. Pacuérel mo dopmynam

XUMHUYCCKHUX COCI[I/IHGHI/Iﬁ

1.6

dusnyeckne U XMMHUYECKUE SBICHHUSA. XUMHUYECKas peakuus U e€ IPHU3HAKU.
3aKOH COXpaHEHHs MacChl BelleCTB. XUMHUYeckue ypaBHeHus. Knaccudukanus

XUMUYECKHUX PeaKuid (COeTMHECHUS, PA3JIOKEHUS, 3aMEILICHUSI, 0OMEHA)

1.7

XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOW MOCYI0M, C MpaBUIaMU
pabotel B naloparopun u mnpuéMamMu oOOpaiieHuss ¢ J1a0opaTOpHBIM
o0opyoBaHHEM, HW3yYCHHE M OINHCaHWE (PU3NUYECKUX CBOWCTB 00pa3IoB
HEOPraHMYECKUX BEHIECTB, HaOmoneHue Qu3nueckux (MIIaBIEHUE BOCKA,
TasiHUE JIbJla, pAaCTUPAHHUE caxapa B CTYIKE, KUTIEHHE U KOHJEHCAlHs BOJbI) U
XUMUYECKUX  (TOpEHHE  CBEYHM, MPOKATMBAHME MEIHOM  IMPOBOJIOKH,
B3aMMOJICKCTBHE MeJla C KHCIIOTOW) SIBJIEHWW, HAOMIONEHWE W OINUCaHUe
MPU3HAKOB TMPOTEKAHUS XUMHUYECKUX peakiuil (pa3foKeHue caxapa,
B3aMMOJICICTBUE CEPHOM KHCJIOTBI C XJOPHUAOM Oapus, pa3IoXeHHe
ruapokcuaa meau(Il) mpu HarpeBaHuu, B3aUMOJEUCTBHUE XKeje3a ¢ paCTBOPOM

comm meau(Il), nzyuenne cnmocoOoOB paszeneHus: cMecei (C MoMOIIbI0 MarHuTa,




¢wIbTpOBaHMEe, BBHINApUBAHHUE, NUCTHIULILMA, Xpomarorpadus), mpoBeaeHue
OUYHCTKH [TOBApPEHHOM COJIM, HAOJIIO/IEHHE U OITUCAHUE PE3yJIbTaTOB IPOBEICHUS
OMbITa, WUIFOCTPUPYIOILIErO 3aKOH COXPAHEHMsSI MaccChl, CO3JIaHUE MOJENel

MOJIEKYJI (IIIapOCTEP>KHEBBIX )

Baxnerive npencraBuTeNn HEOPraHUYECKUX BEIIECTB

2.1

Bo3nyx — cmech razoB. CocraB Bo3zmyxa. Kuciaopon — 3jiemMeHT U mpocroe
BemiecTBo. HaxokaeHuwe kuciaopona B mpupojne, (pu3udecKkue U XUMHUYECKHE
cBorictBa (peakumu ropeHus). Oxcunpl. [Ipumenenue kucinopona. CrocoOb
NOJY4YeHHUs KHUCIOpOoJa B JIAOOPAaTOPUH U MPOMBIIUIEHHOCTH. Kpyrosopor

Kkucaoposa B mpupojie. O30H — ayuioTpornHas MoauduKalus KUCIopoa

2.2

TennoBoii 3GHEeKT XUMUIECKON peakiny, TEPMOXUMUYECKUE YPABHEHHUS, DK30-
Y DHAOTEpPMUYECKUE peakuu. TOIIMBO: yroib U MeTaH. 3arpsi3HEHUE BO3/yXa,

yCUJICHUE TTApHUKOBOTO 3¢ (deKTa, pa3pyIieHHe 030HOBOTO CII0sI
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Bonopon — snemeHT M mpocToe BemiecTBo. HaxoxneHue Bomopopa B MpUpOIE,
¢u3nuecke W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI MOTYYEHHS.

Kucinors! 1 comnu

24

MomnsipHblii 00bEM ra30B. PacuéTsl 1o XUMHUECKUM YPaBHEHUSIM

2.5

®usnueckue cBoKcTBa BOAbl. Boma kak  pactBopuTens. PacTBOpBL
HacpllieHHble 1 HEHACBIIEHHBIE PAaCTBOPBI. PaCTBOPMMOCTH BELIECTB B BOJE.
MaccoBasg nmons BemecrBa B pacTBOpe. XHUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpOB B MpHUPOJE M B KW3HU 4YesloBeka. Kpyrosopor
BOABl B IpuUpoJe. 3arpsA3HEHHE NpUpPOAHBIX BoA. OXpaHa M OUYMCTKA

MIPUPOTHBIX BOJ

2.6

Knaccudukanust neopranmdeckux coeauHenuid. Oxcunapl. Knaccuduxarus
OKCHJIOB: cojeoOpa3ymomue (OCHOBHBIE, KHCIOTHBIE, aM(pOTEpHBIC) W
HecosieoOpazyronue. Homenknarypa okcuaoB. dusnueckune M XUMHUYECKHE

cBOMCTBA OKCHIIOB. [lomyuenue okcuoB

2.7

OcnoBanus. Knaccudukauus ocHOBaHMIA: HIETOYM M HEPACTBOPUMBIE
ocHoBaHus. HomeHnkiarypa ocHoBaHui. PU3NYECKUE U XUMUYECKUE CBOWMCTBA

ocHoBaHui. [loryuenue ocHOBaHUM

2.8

Kucnorel. Knaccudukanus kucmor. Homenkiarypa kucior. ®dusndeckue u
XMMHYECKHE CBOWMCTBAa KHCIOT. Pan aktuBHoctu MeraymioB H.H. bekerosa.

[Tonydyenue KuCiIoT

2.9

Conu. Homenknartypa coisieil. @uU3MYECKHE W XUMHUYECKHE CBOWCTBA COJICH.

ITonyuenue coisen




2.10

I'enernueckas cBI3b MCKAY KiIaCCaMH HCOPTaHUYCCKUX COG,Z[I/IHGHI/Iﬁ

2.11

XUMHYECKUN  SKCHEPUMEHT: KauyeCTBEHHOE OIpEAeNIEHUE  COACpPKaHUs
KHCTIOpOJla B BO3/yXe, IMOJIy4eHHE, COOMpaHUe, pacro3HaBaHUE U H3YyUYCHHE
CBOWCTB KHCJIOPOJa, HAOMIOEHUE B3aUMOJCHCTBHSI BEIIECTB C KUCIOPOJOM H
yCIIOBUSI BOBHUKHOBEHUS U MpEKpalleHus ropeHus (moxkapa), 03HaKOMJICHHUE C
oOpa3llaMd OKCHJOB M ONHCAHWE WX CBOICTB, MONy4YeHHE, COOMpaHUE,
pacrmo3HaBaHMe M HM3y4Y€HHE CBOWCTB BOAOpOJa (ropeHue), B3auMOJEHCTBUE
BostopoJia ¢ okcuzoM Meau(Il) (Bo3MoKHO MCIONB30BaHUE BUCOMATEPHAIIOB),
HaOmoieHue 00pa3loB BEUIECTB KOJIMYECTBOM | MOJb, HCClIeOBaHHE
0COOEHHOCTE  pacTBOpEHHUs BEIIECTB C PA3IUYHOH PpPacTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OMPENEIEHHON MacCOBOM J0JIE pacTBOPEHHOTO
BEILIECTBA, B3aMMOJIEUCTBUE BOJbI C MeTaIaMU (HAaTpUEM U KaJbLIUEM)
(BO3MOXKHO HCHOJB30BAaHUE BUJIEOMATEPHANIOB), OIPEAEICHHE pPACTBOPOB
KUCIIOT W INEJNOYe C TMOMOINBI0 HWHAWKATOPOB, HCCIEIOBaHHE OOpPa3IoB
HEOPraHMYECKHUX BEIIECTB pA3IUYHBIX KJIacCOB, HAOIIOACHHE W3MEHEHUS
OKpacKM HHJMUKAaTOPOB B pacTBOpax KHUCIOT M IIENOoYei, H3y4yeHUue
B3aumoeicTBuss okcuga meau(ll) ¢ pacTBopom CepHOW KHCIOTBI, KUCIOT C
MeETaUIaMM, PEaKUN HEUTPaIU3alkHy, I0Jy4eHHEe HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHEHHWE OJIHOIO MeTajula JAPYyrMM M3 pacTBopa COJM, pelIeHue
AKCIIEPUMEHTANIbHBIX 3a/au N0 TeMe «BaxHeliue KIacChl HEOPraHUYeCKHX

COCTUHEHUIN

Ilepuonnueckuii 3akoH u [lepronnueckas cucTeMa XUMHUYECKUX 3JIEMEHTOB
J.U. MenaeneeBa. CTpoeHre aToMoB. XUMUYecKas CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIBHBIC PEAKIIUN

3.1

[lepBble TOMBITKM KIAaCCU(PHUKAIMU XUMUYECKUX 3JeMeHTOB. [loHsaTue o
rpynmnax CXOJHBIX 3JIEMEHTOB (ILEJIOYHbIE U IIEIOYHO3EMEIbHBIE METaJlIbI,
TaJIOTeHbI, WHEPTHBIE Ta3bl). DIEMEHTBI, KOTOphIE 00pa3yloT amdoTepHbIe

OKCH/IbI ¥ TUPOKCHIBI

3.2

Ilepuoanueckuii 3akoH. [lepronnueckas cucteMa XMMUYECKUX diemMeHToB J[. 1.
Menneneesa. Koportkonepuognas u JUIMHHOIIEPUOAHAS bopmbl
[lepuoauueckoit cuctembl xuMuueckux anemeHtoB J[.M. Menaeneesa.
Ilepuonsl u rpynnbl. PU3MYECKUH CMBICI MOPSIAKOBOIO HOMEpPA, HOMEPOB

nepuoja U rpymnimbl AJIeMeHTa

3.3

Ctpoenune atomoB. CoctaB aTOMHBIX siep. M3otomnbl. DiekTpoHbl. CTpoeHue

AIIEKTPOHHBIX 000JI04YeK aroMOoB TepBbIX 20 XMMHUYECKHX HIIEMEHTOB




ITepuognueckoii cucremsl .M. MenneneeBa. XapakTepUCTUKAa XUMHUYECKOTO

3JIEMEHTa MO ero nojoxkeHuto B [lepuoguueckoii cucrteme .M. Menneneena

3.4

3aKOHOMEPHOCTH H3MEHEHUs paguyca aTOMOB XHMHYECKHX JJIEMEHTOB,
METAUIMYECKMX M HEMETaUIMYEeCKUX CBOMCTB IO TpyINNaM M MEpPUOJIaM.
3nauenue I[lepuonnueckoro 3akoHa u Ilepronnueckoil CUCTEMbl XUMHYECKUX
JJIEMEHTOB I pa3BUTUsA HAykKu U npakTtuku. .M. MenneneeB — yd€HbI U

rpaKJIaHUH

3.5

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass M HEMOJSPHAs) CBA3b.

3H€KTpOOTpI/IHaTG.HBHOCTB XUMHYECKHX dJIeMeHTOB. oOHHAs CBS3b

3.6

Crencub okucieHus. OKHCINTEIFHOBOCCTAHOBUTCIIHHEIC pCakunu. HpOI_IGCCBI

OKHCJICHMS B BOCCTaHOBNICHHA. OKHUCINTEIN U BOCCTAHOBHUTEIIHN

3.7

XUMHUECKUH HSKCIEPUMEHT: M3y4eHHe OOpa3lloB BEIECTB METAJIOB U
HEMETAJJIOB, B3aUMOJEHCTBUE TUAPOKCHIA LIMHKA C PACTBOPAMM KHUCIOT H
1H1eJI0uel, NPOBEACHNUE ONBITOB, WUIFOCTPUPYIOIUX MPUMEPHI OKHCIUTEIBHO-

BOCCTAaHOBUTEJIbHBIX peaKluil (ropeHue, peakliuu pa3ioKeHUsl, COeTMHEHUS)

9 KVIACC

Kon

IIpoBepsieMblii JJIEMEHT COAEPKAHUSA

BemectBo 1 xumundeckas peakuus. Ilosropenue

1.1

IIepnonnueckuit 3akoH. Ilepuoauyeckas cucrema XuMU4eCKUX 31emMeHToB J1.1.
MenpeneeBa. CTpoeHue aTroMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMUYECKUX BJEMEHTOB IMEPBBIX TPEX MEPUOJOB, Kalusd, KaldblUsi H UX
COCAMHEHHI B COOTBETCTBUU C TOJOKEHUEM 3JIEeMEHTOB B llepmoanueckoii

CUCTCMC U CTPOCHUCM UX AaTOMOB

1.2

CtpoeHue BemecTBa: BHUIBI XHUMHUYECKOW CBSI3U. THUIBI KPUCTATITMYECKHX
pelETOK, 3aBUCUMOCTD CBOMCTB BEILIECTBA OT THUIIA KPUCTAJUIMYECKOU PEIIETKU
1 BUJa XUMUUecKoi cBs3u. Kiaccudukamnust 1 HOMEHKIaTypa HEOPTraHUUECKUX
BELIECTB (MEXIyHApoAHas U TpUBHAIbHAs). XUMUYECKHE CBOMCTBA BEILECTB,
OTHOCSIIMXCA K Ppa3JMyHbIM KJIaccaM HEOPraHWYECKUX  COCIMHEHUM,

FCHCTUYCCKAs CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Knaccugukanus XuMUYECKHX PeaKIMi M0 Pa3IUYHbIM MpU3HAKaM (110 YHCITY U
COCTaBy YYacTBYIOUIMX B pPEaKLMU BEIIECTB, MO TEMJIOBOMY 3(PQEKTy, IO

U3MEHEHHIO CTEIICHEH OKMCICHHUS XUMHYSCKUX 9JICMCHTOB, II0 06paTI/IMOCTI/I,




1o y4aCTuro KaTanmaTopa). DK30- u SHAOTCPMHUYCCKUC pcaKknuu,

TepMOXUMHUUYECKHE ypaBHEHUS. [IoHATHE O CKOPOCTH XMMHUYECKOI peakiuu

1.4

[Tonsitue 06 0OpaTUMBIX W HEOOPATUMBIX XMMHUYECKUX peakiusax. [lonarue o
TOMOTCHHBIX U I'CTCPOTCHHBIX PCAKIHAX. ITonsarue o XUMHUECKOM PaBHOBCCHUMU.
@akTopbl, BIUSIONIME HA CKOPOCTh XHMHYECKOW pPEaKIMd W TOJOXKCHHE

XUMHYCCKOT'O paBHOBECUSA

1.5

OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE pcaKknuu, BHGKTpOHHBIﬁ 6aJ1ch
OKHCIIUTEIbHO-BOCCTAHOBUTENBHON  peakuuu. CocTaBieHue  ypaBHEHUU
OKHCJINTCIbHO-BOCCTAHOBHUTCIBbHBIX peaKuHﬁ C HCIOJb30BaAHUEM MCTOAA

AJICKTPOHHOTO OajaHca

1.6

Teopust 3MEKTPONTUTUYECKON TUCCOUUALMHU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Karnonsl, aHnoHbl. MexaHu3M IUCCOLMALMU BEUIECTB C Pa3IMYHBIMU BUJIAMU
xumuueckoi cBs3u. Crenenb auccounanuu. CHIbHbBIE U clla0dble 3JIEKTPOIUTHI.
Peakiiuun moHHOTO OOMeHa. YCIOBHSA MPOTEKaHMs pEeakUUii MOHHOrOo oOMeHa,
MOJIHBIE W COKpalléHHbIE HOHHBIE ypaBHEHHMsI peakiuid. CBOWMCTBa KHUCIOT,
OCHOBaHMH W coOJlel B CBeTe TNPEACTAaBICHUA 00 DSICKTPOIUTHYECKON

nuccounanuu. KauectBeHHbIe peakiiyy Ha MOHBL. [loHsATHE O THApOIN3E coneit

1.7

XUMHUYECKUN HKCHEPUMEHT: O3HAKOMIIEHHE C MOJENSMH KPUCTATUYECKUX
pEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTasioB (rpadura u
ajiMasa), CJIOKHBIX BEIIECTB (XJOpUAAa HATpPHUs); UCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTH XHWMHYECKOM peakuuud OT BO3ACUCTBUSA pa3INYHbIX (DAKTOPOB;
UCCIICIOBAaHUE  JJIEKTPONPOBOJHOCTA  PAcTBOPOB  BEIIECTB,  Ipolecca
OUCCOLMAIMU  KHUCIOT, MIenoYed u  cojeil  (BO3MOXKHO HCHOJb30BaHUE
BUJICOMATEPHAJIOB); TIPOBEJIEHHE OINBITOB, HUIIOCTPUPYIOMUX MPU3HAKU
MPOTEKaHUS PEeaKkIuii HOHHOTO 0OMeHa (0Opa3oBaHUE OCajKa, BhIICICHUE Ta3a,
o0pa3oBaHHE BOJbI); OIMBITOB, HIUTIOCTPHPYIOIUX HPUMEPbl OKHCIUTEIBHO-
BOCCTAaHOBUTENIbHBIX peaKUMi (TOpeHHE, PEaKluu PAa3JIoKEHUs, COCIUHEHUs);
pacro3HaBaHHE HEOPTaHWYECKHUX BEIIECTB C MOMOIIbIO KAUECTBEHHBIX PEaKIUii

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3aJa4

Hemeramier 1 ux COCOAUMHCHUS

2.1

OO6mrast  xapakTepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHbIe CTeneHn okucieHus. CTpoeHne u (pU3NIecKre CBOHCTBA MPOCTHIX
BEIIECTB — TaJIOT€HOB. XHMHUYECKHME CBOWCTBA Ha TIpUMEpE XJopa
(B3auMoJIelicTBHE C MeETaUIaMH, HEMETaJUlaMH, IIejIoYaMu). XJIOPOBOAOPO.

CongHast KHCIIOTa, XUMUYECKHE CBOMCTBA, MOJyUYeHUE, MpUMEHEeHHE. JleiicTBue




XJIOpa U XJIOPOBOAOPO/A HA OpPraHU3M 4elloBeKa. BakHeillne XJIopuabl U UX

HaxO0XJIEHHE B IIPUPOJIC

2.2

OO6mrast xapaktepuctuka djeMeHTOB VIA-rpynmbl. OcCoOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIE CTeNeHn okucieHus. CtpoeHue u pusnyeckue cBOWCTBa
MPOCTBIX BEHIECTB — KHUCJIOpPOAa M CEphbl. AJUIOTPONHBIE MOAU(PUKAUU
KHCIIOpo/la U cepbl. XUMHUYECKHUE CBoOicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢usznueckue M XUMHUYECKHe CcBOMCTBAa. OKCHUIBI cepbl KaK MpeICTaBUTEIH
KHUCJIOTHBIX OKCHIOB. CepHas KHUCIOTa, (PU3NYECKHE U XUMHUYECKUE CBOMCTBA
(o0mue Kak MpencTaBHTEN Kiacca KUCIOT U crenudpuieckre). XUMUUYECKUEe
peakiyu, JeKXale B OCHOBE MPOMBIIIICHHOTO CIOc00a MONy4eHHUs! CEepHOM
kuciaoTel. [Ipumenenue. Conm cepHOM KHUCIOTHI, KQaUECTBEHHAs pPEAKIHS HaA
cynbdar-uoH. Haxoxnenue cepbl U €€ COCIMHEHUH B MpHpoJe. XUMHUYECKOE
3arpsi3HEHUE OKpY’KaloUlel cpelbl COCTUHEHUSIMU cepbl (KUCIOTHBIE JTOXKIIH,

3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CIIOCOOBI €T0 MPe0TBPAIICHUS
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OOmast xapaktepucTuka 35eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIC CTEIIEHU OKUCIICHUA. A30T, paCIIpOCTPaHEHUE B IIPUPOLE,
¢usnyeckue U XuMu4eckue cBoiicTea. Kpyroopor asora B mpupoje. AMMHUAK,
ero (u3nM4eckue W XMMUYECKHE CBOICTBa, moiydeHue u npumeHenue. Conu
aMMOHMs, HX (u3nyeckue ¥ XHMUYECKHE CBOMCTBA, MpPHUMEHEHHE.
KauecTBeHHass peakuus Ha MOHBI aMMOHHA. A30THas KUCIIOTa, €€ MOJIyYeHHeE,
¢usnyeckue W XMMHUYECKHE CBOMcTBa (00IIME Kak IpeacTaBUTENs Kiacca
KHCJIOT U cnenuduueckue). Mcnonp3oBaHue HUTPATOB M COJIEH aMMOHMS B
KayecTBE MHUHEPAJBbHBIX yI0OpeHuil. XUMHUECKOe 3arpsi3HEHHE OKpY’Karolien
CpeAbl COEUHEHUAMU a30Ta (KUCIOTHBIE T0KIH, 3arpsI3HEHUE BO3/lyXa, OYBBI

Y BOJIOEMOB)
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docdop, amtorpornasie Mogudukamuu pochopa, huzMUecKne U XUMUUYECKHE
cBoictBa. Oxcua ¢dochopa(V) u dochopnas kucinora, QUIHUECKUE U
XMMHAYECKHE CBOWCTBa, moiydeHue. lMcmonwp3oBanue ¢ochaToB B KadecTBe

MUHEPAIbHBIX YA00peHHi

2.5

OOmast xapaktepuctuka 31eMeHTOB [VA-rpynmel. OcoOeHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble CTENEHU OKHUCIEHUS. YTIJepoJ, aUIOTPOIHbIE
MOIU(UKAIMK, PACIpPOCTPaHEHHE B MpHUpPOJE, (U3NYECKHEe M XUMHUYECKHE
cBoiicTtBa. Axncopomus. Kpyrosopor yriepoaa B npupone. Okcuabl yriepona,
uxX (usznyeckre W XMMHUYECKUE CBOMCTBA, JCHUCTBHE Ha >KHUBBIE OpPTaHU3MBI,

IMMOJIYUCHHUEC U ITPUMCHCHHUC. ODKOJIOTHYECKHE HpO6J’IeMH, CBs3aHHBIE C OKCHAOM




yraepona(IV); rumoresza ria00ampbHOrO MOTEIUICHUS KIIMMAaTa; MapHUKOBBIH
a¢dext. YrompHas kucinora W €€ cond, UX (UINYECKUE U XUMUUYECKHE
CBOHCTBa, MOJy4YeHHE U NpuMeHeHue. KadecTBeHHas peakuuss Ha KapOOHaT-
nonsl. Mcnonp3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJICHHOCTH U

CEJILCKOM XO3SICTBE

2.6

[lepBoHayabHBIE TOHATUS 00 OPraHUYECKHX BEIECTBAX KaK O COCAMHEHUSIX
yriaepoaa (MeTaH, 9TaH, STWJIEH, AalETWIEH, 3TaHOJ, TIULEPUH, YKCYyCHas
kuciorta). Mx cocraB u xummuueckoe crpoeHue. llonstue o Ouonormuecku
BaXHBIX BEILIECTBAX: Hpax, OeNKax, yrieBoJax — U HX pOJIU B KHU3IHU
yenoBeka. MaTepuaabHOE €IMHCTBO OpPraHMYECKUX W HEOPraHMYeCKHX

COETUHEHUN

2.7

Kpemuwnii, ero ¢Qusnueckue W XHUMHUYECKHE CBOWCTBA, TIOJYYCHHE W
npuMmenenne. CoequHeHUs KpeMHUs B mpupojge. OOmme npeacraBieHus o0
okcuae kpemHusA(IV) u kpemuueBoit kuciore. CUIMKATHI, UX UCIIOJIb30BAHNE B
OBITY, METUIIMHE, MPOMBIIIEHHOCTH. BakHEeHIie CTpOUTEIbHBIC MaTePHAIIBI:
KepaMHKa, CTEKJIO0, IIEMEHT, OeToH, xene300eToH. IIpobGiembr Ge3omacHOTro

HCIOJIb30BAHUA CTPOUTCIIBHBIX MATCPUAJIOB B HOBCGHHGBHOﬁ KHU3HHU

2.8

XUMHUYECKUN IKCIEPUMEHT: H3y4YeHHE O0Opa3llOB HEOPraHMYECKHX BEIIECTB,
CBOWCTB COJISTHOM KHMCJIOTBHI; MPOBEJACHUE KAYECTBEHHBIX pPEaKIUd Ha XJIOPHU-
WOHBl W HaONIOJICHWE MPU3HAKOB WX MPOTEKAHUS; OMBITHI, OTPAKAOIINE
¢bu3nyecKkre 1 XMMUYECKHE CBOIMCTBA raJIor€HOB M UX COCAMHEHUN (BO3MOXKHO
WCIOJIb30BaHNE BUJECOMATEPHATIOB); O3HAKOMIICHHE C 0OpasliaMu XJIOPHUIOB
(ramoreHuI0B); O3HAKOMJICHHE C oOOpasllaMH cepbl U €€ COCAMHEHUSIMH
(BOBMOXKHO WCTIOJB30BAaHUE BUICOMATEPHANIOB); HAONMIOJEHUE TMpoIecca
oOyriiMBaHusl caxapa TOJ JCUCTBHEM KOHIICHTPUPOBAHHON CEPHOM KHUCIIOTHI;
M3yYeHHE XMMHUYECKHUX CBOWMCTB pa30aBIICHHOW CEPHOW KHCIIOTHI, TPOBEICHHE
KayeCTBEHHOW peakuuu Ha Cyiab(paT-uoH M HAONIOJCHHWE TMpu3HaKa ¢
MIPOTEKAHUS;, 0O3HAKOMJIEHHE ¢ (DU3NIECKUMH CBOMCTBaMHU a30Ta, pochopa u ux
COCMHEHUH (BO3MOXHO HCIIOJIb30BAHWE BHJIEOMATEPHANIOB), OOpa3amMu
a30THBIX U (OoChHOPHBIX YI0OpEHUI; TOTydeHUE, COOMpaHKe, pacliO3HABaHUE U
M3Y4YCHHE CBONCTB aMMHaKa; MPOBEJCHHE KAYECTBEHHBIX pPEaKIUil Ha HOH
amMMOoHHUA U ¢ocaT-uOH U U3YYEHHE NPU3HAKOB HX TMPOTEKaHUS,
B3alMO/ICIICTBUE KOHIIECHTPUPOBAHHON a30THOM KHCIIOTHI C MEAbIO (BO3MOXKHO
WCIOJIb30BaHNE BHJIEOMATEPHANIOB); HM3y4YE€HHE MOJEIeH KPUCTAUTMUECKUX
pemérok amMmasa, rpaduta, QylIepeHa; O3HAKOMIEHHE C TMPOIECCOM

azcopOIMu PacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM




NPOTHBOra3a; MOJy4YeHUEe, coOMpaHHe, paclio3HaBaHME U M3Y4YCHHE CBOMICTB
YIJIEKUCTIOTO Ta3a; MPOBEIEHHWE KAYeCTBEHHBIX peakluii Ha kapOoHAT- u
CIWJIMKAaT-HOHBbl M M3yYEHUE IPU3HAKOB HX IMPOTEKAHUS; O3HAKOMIIEHHE C
MPOJYKIMEH CHJIMKATHON MPOMBINUIEHHOCTH; PEIIEHUE SKCIEePUMEHTAIbHBIX

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

MerTainsl 1 uX COCIUHCHUA

3.1

OO0mas xapaKTepUCTUKA XMMHUYECKHUX JIEMEHTOB — METAIIJIOB HA OCHOBAaHUH UX
nojnoxxenus B Ilepmoamyeckoid cucreme XuMHueckux osnemeHtoB J[.U.
MenpeneeBa u crpoeHus aToMoB. CTpoeHne MeTailioB. MeTandeckast CBs3b U
METa/UTMYecKasi KpUCTAUTMYecKass pemérka. ODJIECKTPOXUMHYECKUN s

HaIpsHKEHUN METaJUIOB

3.2

dusnuecKkue ¥ XUMHUECKUE CBOMCTBA MeTasioB. OOIue crocoObl MOIydYeHUs
MeTauioB. [ToHATHE 0 KOPPO3UHM METAJUIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT
Koppo3uu. CrutaBsl (CTallb, YyTryH, JIOPATIOMUHUHN, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBIIIIIEHHOCTH

3.3

[[lenounsle MeTaybpl: moJiokeHHE B llepuoamyeckon cucteMe XHUMUYECKUX
snementoB /.M. MenaeneeBa; cTpo€HHE WX aTOMOB; HaXOXKJEHHUE B MPHUPOJE.
du3nyecKkue 1 XMMUYECKHE CBOMCTBA (Ha IpuMepe HaTpus U Kanus). OKCUIbI U
TUAPOKCUIIBI HATpUsi W Kanus. [IprMeHeHHe WIEIOYHBIX METAUIOB U HUX

COETUHEHUN

3.4

[IlenoyHO3eMeENBHBIE ~ METAJIBI  MarHUd M KaJbIMA: TOJOXXKEHHUE B
[Tepuonuueckoit cucreme xumuueckux 3memeHToB JI.1. MenaeneeBa; ctpoeHue
WX aTOMOB; HaxoxaAeHue B mnpupoae. dusmyeckrue W XUMUYECKHUE CBOWCTBA
MarHus W Kaublius. BaxkHeWmne coequHeHUs Kaiblus (OKCHJ, THIPOKCHI,

conn). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHUs

3.5

AmomyHui: nonoxeHue B Ilepuomuueckoil cucreMe XMMHYECKUX 3JIEMEHTOB
J.1. MenneneeBa; CTpo€HHE aroMa; HaxoXieHUE B mpupoae. duznueckue u
XMMHYECKHE CBOMCTBA AFOMHUHUS. AM(pOTEpHBIE CBOMCTBA OKCHIIA M TUIPOKCHIA

AJTFOMHUHUA

3.6

Keneszo: nonoxenne B [leprnonandeckoi cucremMe XumMudeckux saeMenToB J[. M.
MeneneeBa; CTpoeHUE aTOMa; HaxoXJeHue B mpupone. Dusznueckue u
XUMUYECKHE CBOMCTBa kene3a. OKcuuapl, THAPOKCUIb U conun kene3a(ll) u

xene3a(lll), ux cocras, CBOMCTBA U OTyUYEHUE

3.7

XUMHUYECKUH IKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3liaMi METaJlJIOB M CIUIABOB,

X (U3MYECKUMH CBOMCTBAMHU; H3YUYECHHUE PE3yJIbTaTOB KOPPO3UH METAIJIOB




(BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAJIOB), ocoOeHHOCTEH
B3aMMOJICICTBUSL OKCHJAa Kalbllud W HaTpus ¢ BOAOW (BO3MOXKHO
WCIIOb30BaHUE BHJIEOMATEPHANIOB); HCCIIEIOBAHHE CBOWCTB >KECTKOW BOJIBI;
mpolecca TOpEHHs Kelle3a B KHUCJIOpoAe (BO3MOXKHO —HCIOJb30BaHUE
BHJIEOMATEPHUAIOB); MTPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKIIMN HA MOHBI
(MarHmsi, KanbIus, amroMuHus, nuHKa, sxkene3a(ll) m xemesa(Ill), memu(Il);
HaOIII0/IEHNE U OMKCAaHUE MPOIECCOB OKPAIIMBAHUS TUIAMEHU WOHAMH HATPHS,
Kamuss M Kanblus  (BO3MOXKHO — HCIOJb30BaHHE  BHJIEOMATEPHAIOB);
uccienoBanHre aM(pOTEPHBIX CBOWCTB THIPOKCHA ATIOMUHUS W THUIPOKCHIA
LIMHKA; PEIICHUE IKCIIEPUMEHTAIIBHBIX 3aJa4 10 TeMe «BaxHelmue MeTauisl U

nX COCAUHCHU A

XuMHs ¥ OKpYIKarolas cpena

4.1

HoBbie maTepuansl u TexHonoruu. BemecTtBa U maTepuainbl B IMOBCEIHEBHOMN
JKU3HU 4YesloBeKa. XUMHUS U 3J0poBhe. be3omacHoe MCmob30BaHUE BEIIECTB U
XUMHYECKUX peakiuii B ObiTy. IlepBas momomis Mpu XUMHYECKHX OXKOTax U

OTpaBJICHUAX

4.2

OCHOBBI ~ JKOJOTMYECKOM  TPaMOTHOCTH.  XHMMHYECKOE  3arpsi3HECHUE
okpyxatomiert cpeanl [1/IK. Ponb XMMuu B pellieHMH 3KOJIOTHUECKUX MPOOIIeM.
[IpupomHble MCTOYHUKH YIJIEBOJIOPOJOB (Yrojib, NMPUPOIHBIN Ta3, HEQPTH),

IPOAYKTHI UX MEPEePadOTKU, UX POJIb B OBITY M IPOMBIIIIICHHOCTH

4.3

XUMUYECKUH SKCIEPUMEHT: U3ydeHHe 00pa3loB MaTepuanoB (CTEKJIO, CIIaBbI

METAJIJIOB, ITOJIMMEPHBIE MaTEPUAJIb)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepsieMoro
TpeOOBaHMS

IIpoBepsiemble TpeOOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHOM
NMPOrpaMMbl OCHOBHOI'0 0011ero oopaszoBanus Ha ocHose PI'OC

1

IIpencrasnenue:

1.1

O TIO3HABAEMOCTH SBJICHHH NPUPOABI, MOHMMaHHE OOBEKTUBHOM
3HAYMMOCTH OCHOB XUMMUYECKOW HAyKHM KaK 00JacTH COBPEMEHHOIO
€CTECTBO3HAHMUSA, KOMIIOHEHTAa OOIeH KyJNbTypbl M HPaKTUYECKOMH
NESTEIbHOCTH YEJIOBEKa B YCJIOBUSAX COBPEMEHHOIO OOIECTBa;

IMOHUMAaHHUEC MECTAa XUMHU CPEAU APYTIUX CCTCCTBCHHBIX HAYK

1.2

0 HAYYHBIX MCTOJAaX IMO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAaX HMCCICAOBAHUA BCIICCTB W HUIYUCHUA
XUMHUYCCKUX peaKHHﬁ; YMCHUC HUCIIOJIB30BaTh MOACIN JJIA

00BACHEHHS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 chepax npodecCHOHATBHOM JeSITeNbHOCTH, CBI3aHHBIX C XUMHEH U
COBPEMCHHBIMHA TEXHOJIOTUSMH, OCHOBAHHBIMH Ha JIOCTHIKCHUSX
XUMHUYECKONH HAyKH, YTO MO3BOJUT OOYyYaromIMMCS paccMaTpUBaTh
XUMUIO Kak cdepy cBoei Oyaymiei mpodecCHOHAIBHON e TeIbHOCTH
U ClleNaTh OCO3HAHHBIM BHIOOp XMMHHU Kak MPOQMIBHOTO NpenMeTa

P TIEPEXO0/I€ Ha YPOBEHB CPETHETO 00IIeT0 00pa30BaHMs

Brnanenue cucremMoil XMMUYECKMX 3HAHUM M YMEHUE MPUMEHSATH

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

2.1

BOKHEHIIME XMMHUYECKHE TMOHATHA: XUMHUYECKHH JIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, NPOCTOE U CIOXKHOE BEIIECTBO, OJAHOPOAHAS U
HEO/IHOPOJHAsl CMeCh, OTHOCHUTEIbHBIE aTOMHAas M MOJICKYJISIpHAs
Macchl, KOJIMYECTBO BELIECTBA, MOJIb, MOJSIpHas Macca, MOJISPHBIN
00BEM, OKCHJ, KHCIOTa, OCHOBaHHUE, COJIb (CpemHss), XUMHUYECKas
peakuus, peaklUd COCIUHEHUs, PEaKLUU pPa3JIOKEHUs, peaKkluu
3aMEIeHNs, peakIuu OOMeHa, TerioBoH 3((eKT peakiuu, 5K30- U
9HJIOTEPMHUUYECKHE PEAKIMU, PacTBOpP, MaccoBas IO XUMHUYECKOIO
3IIEMEHTA B COCTMHEHUH, MAacCOBast 10JISl M TIPOLICHTHAS KOHLIEHTPALUS

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




opOuTanb, pagudyc aroma, BaJEHTHOCTb, CTENEHb OKHCIICHUS,
XMMHYECKas! CBS3b, HIEKTPOOTPUIIATEIBHOCTD, TTOJISIPHAs ¥ HETOJIsIpHAst
KOBAJICHTHAasT  CBSI3b, MOHHAS  CBA3b, METAUIMYECKas  CBs3b,
KpUCTAIUINYECKass pemérka (aToMHas, WOHHAs, MeTaIMYecKas,
MOJIEKYJISIpHAs), MOH, KaTHOH, aHHOH, DJIEKTPOJIUT M HEJIEKTPOJIHUT,
JNEKTPOJIUTHYECKAs ~ TUCCOLMAINS, pEaKIUH HMOHHOTO OOMeHa,
OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIE ~ PEAaKIUH,  OKHCIUTENb U
BOCCTQHOBHTEIIb, OKHCICHHE ¥  BOCCTAHOBIICHHE, 3JEKTPOJIH3,
XMMHYECKOE paBHOBECHE, OOpaTHMble W HeoOpaTUMblE pEeaKivy,
CKOpPOCTh XMMHUYECKOW peakumu, Karamuzartop, I[IJIK, koppo3us

MCETAaJLJIIOB, CILJIaBBbI

2.2

OCHOBOIIOJIATAIONINE 3aKOHbl XMMHHU: 33aKOH COXpPAaHEHMSI MaccChl,
nepuoauueckuii 3axkoH .M. MengeneeBa, 3aKOH MOCTOSIHCTBA

COCTaBa, 3aKOH ABOTaJpo
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TEOPUHU XUMUU: aTOMHO-MOJIEKYJISIpHAss ~ TEeOpus, TeopUs

AJIEKTPOJIUTUYECKON JTUCCOIHAITIT

Brnanenue ocHOBaMM XMMHUYECKOW TPaMOTHOCTH, BKJIFOYAIOILIEH

3.1

YMCHUC IMMPABUIIBHO UCITIOJIB30BATh N3YUYCHHBIC BCIICCTBA U MATCPHUAJIbL
(B TOM uYHuclle MHHEpalbHBIC YIOOPEHUS, METAUIBl M CIUIABBHI,
HOPOAYKTHl TEpepadOTKU MPUPOAHBIX HCTOYHUKOB YIJIEBOJOPOJIOB
(yrns, mpupomHoro rasza, HeTH) B OBITY, CEIHCKOM XO3SIMCTBE, Ha
MMPOU3BOACTBC WM IMOHWMAHUC 3HAYCHHUA KUPOB, 6GHKOB, YTJICBOJ0OB
JUTS OpTaHW3Ma YelIOBEeKa; YMEHHE MPOTHO3UPOBATh BIMSHUE BEIIECTB

U XUMHYCCKUX IIPOLCCCOB HAa OPraHU3M 4YCJIOBCKA W OKPYIKAIOLIYIO

NPUPOHYIO Cpeay

3.2

YMCHUEC HHTCIPUPOBATH XHUMHYCCKHUEC 3HAHHA CO 3HAHHAMHU OPYTIUX

y4eOHBIX IPEAMETOB

3.3

HaJIM4YMEe OMbITa paboTHl ¢ PA3TUYHBIMM UCTOYHHMKAMHU HH(OpMaIu
0 XUMHMM (Hay4yHas M Hay4yHO-IIONYJIIpHas JIMTeparypa, CIOBapH,

CIIPAaBOYHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHEe OOBEKTHBHO OIICHHBATh WH(OPMALMIO O BEIIECTBAX, HX
OpEeBpalleHUsIX M NPaKTHYECKOM  MPUMEHEHHMH U yMEHHe

HCIIOJIB30BaTh €€ AJId pCIICHU A y‘-I€6HO-HO3HaBaT€.HBHBIX 3aga4d

BJIa,Z[GHI/Ie OCHOBaMH MOHSTHWHOTO amnrmapara M CHMBOJHUYCCKOTO

A3bIKa XUMHH OJIs1 COCTaABJICHUS (bOpMYJ'I HCOPraHU4YCCKUX BCHICCTB,




YpPaBHEHUM  XUMHUYECKHMX  PEAKIUH; OCHOBAMM  XMMHUYECKOU

HomeHkaTypsbl (IUPAC u TpuBHanbHOIN)

YMenne oOBACHITH CBsI3b TOJIOKEHHUS djeMeHTa B Ilepmoamdeckoit

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTHUKAMU CTPOCHHA ATOMOB

5 XUMUYECKHX DJEMEHTOB (COCTaB M 3apsna sapa, oOiiee 4Yucio
DIIGKTPOHOB), PpACHpPEIEICHUEM JIIEKTPOHOB TIO0 DHEPreTHYECKUM
YPOBHSIM aTOMOB HEPBBIX TPEX MEPHUOIOB, KAJTUS U KAJIbLIHS
[IpencraBnenue 0 MePUOINYECKOMN 3aBHCUMOCTH CBOICTB
XUMHUYECKHX JJIEMEHTOB (paguyc aroma, 3JIEeKTPOOTPUIIATEITHHOCTS),

6 IOPOCTBIX U CJOXHBIX BEUIECTB OT TIOJOXEHHUS JIIEMEHTOB B
[lepuoanueckoit cucreme (B MalblX MEPUOAAX U  TJABHBIX
MNOJArpYyNNax) v 3JeKTPOHHOTO CTPOEHUS aTOMa

7 YMenue kinaccuuuupoBarh:

7.1 XUMHUYECKUE JIEMEHTHI

7.2 HEOPraHWYECKHE BEIIECTBA

7.3 XUMUYECKHUE PEaKIINU

8 YMeHue onpenensTh:

g1 BaJICHTHOCTh W CTENEHb OKUCICHHUS XUMUYECKUX DIIEMEHTOB, 3apsi

' MOHA

22 BUJ XUMHYECKON CBA3M U THUN KPUCTAUIMYECKOH CTPYKTYypbl B

. COCTUHEHUSIX

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

8.4 OKHCIIUTENb U BOCCTAHOBUTEIIb

9 YMeHne xapakTepu3oBaTh GU3NUECKUE M XUMUUECKHE CBOMCTRA!
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOJOPOI, TrpaduT, aamas,

9.1 KpeMHUH, a3oT, ¢ocdop, cepa, XJIOp, HATPUH, Kalud, MarHH,
KaJIBIIM, aJTIOMUHUH, JKeJIe30)
CIIOKHBIX BEUIECTB, B TOM YHCJIE€ HUX BOJHBIX PacTBOPOB (Boia,
aMMHaK, XJIOPOBOJOPOJ, CEPOBOJOPOJN, OKCHIbI W THUIPOKCHIBI

92 metamuioB [-IIA rpynm, amomunust, meau (1), munaka, xenesa (I u

. III), oxcuaet yraepona (II u IV), kpemuus (IV), azora u dpocdopa (111
u V), cepet (IV m VI), cepuucras, cepHas, a3oTucras, a30THas,
docdopnas, yronpHasi, KpeMHUEBAsI KUCIOTa U X COJIH)

9.3 MPOTHO3UPOBATh M XapaKTEpU30BaTh CBOMCTBAa  BEIIECTB B




3aBUCUMOCTHU OT HX COCTaBa U CTPOCHHA, NMPUMCHCHUC BCIICCTB B
3aBHCUMOCTH OT UX CBOﬁCTB, BO3MOXHOCTD IMPOTCKAHUA XUMHYCCKUX

HpeBpameHHf& B PAa3JIMYHBIX YCIIOBUAX

YMEHHE COCTABIIATH MOJIEKYJIIPHBIC U NOHHBIE YPAaBHEHUs PEAKLIUN, B

10
TOM YHUCIIE:
10.1 peakIuiit HOHHOTO OOMeHa
10.2 OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHI
103 WUTIOCTPUPYIOIINX XMMHYECKHE CBOICTBAa M3YyUYEHHBIX KJIACCOB
' (TpyIin) HEOPTaHUYECKUX BEUIECTB
10.4 MOATBEPKIAIOIINX T€HETUYECKYIO B3aUMOCBSI3b MEKy HUMH
11 YMeHue BIUUCIATh (IPOBOIUTH PaCUEThI):
111 OTHOCHUTENIbHYI0 MOJIEKYJIIPHYIO ¥ MOJISIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COSMHEHUN
11.2 MaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MaccCy, 00beM Ira3oB
114 [0 YpaBHEHUSM XHUMHUYECKUX pEaKIUid U HaXOAUTh KOJIUYECTBO
' BEIIeCTBa, 00BEM M MacCy peareHTOB WIIH MPOIyKTOB PEaKIun
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH  METOJaMH  HAy4HOro TMo3HaHus (HabmomeHue,
101 U3MEepeHHe, SKCIIEPUMEHT, MOIETUPOBAHNE) PU U3YUYEHUHU BEIIECTB U
' XUMHUYECKHUX SIBICHHUW; YyMeHUE copMyIupoBaTh mpodiemMy U
MPEJJIOKUTH MMYTH €€ PeIIeHUs
122 Oe3omacHOil pabOThl C XMMHMYECKHMHU BEIIECTBAMH, XUMHYECKOU
. NIOCYI0H 1 1abOpaTOpHBIM 00OPYJOBAHUEM
npaBUJIaMy OE30MMACHOTO OOPAIIEHUS C BEIIECTBAMU, UCTIOIB3YEMBIMU
B MOBCEHEBHOW >KU3HU, TPaBUIIaMH MOBEACHUS B LIESIX cOepekeHus
123 370pOBbSl M OKPYXAIOIIEH NPUPOJHOM Cpenbl; NOHMMAaHUE Bpeaa
' (omacHOCTH) BO3JCHCTBUS Ha >KUBBIE OPTaHU3MBI OMNPEIEIEHHBIX
BEIIIECTB, CIOCOOOB YMEHBIICHHS U TMPEAOTBPAIICHUS UX BPEAHOTO
BO3JICUCTBUSA
3 Hanuume nmpakTuyeckux HaBBIKOB IJIAHUPOBAHUS U OCYIIECTBIICHUS
CIIEIYIOIINX XUMUYECKUX IKCTIEPUMEHTOB:
131 U3y4YEeHHE U onmucaHue (PU3MYEeCKUX CBOWCTB BEIIECTB; O3HAKOMIICHHE

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




WJUTFOCTPUPYIOLIME IPU3HAKU IIPOTEKAHUS XUMUYECKUX PEaKIUil

13.2

U3y4eHHe CIIOCO00B pa3lelieHus cMecer

13.3

IOJlyYeHUE KHUCIOpOAA M U3Y4YEHHME €ro CBOICTB; IOJIy4EHHE
BOZIOPO/Ia ¥ M3YyYEHHE €r0 CBOMCTB; MOJYyYEHHE YTIEKHUCIOIO rasa u

N3YYCHHUC CTO CBOI>'ICTB; MOJIYy4YCHHUC aMMHAKa U U3YUCHUC CTO CBOMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOM MacCOBOM JoJied

PacTBOPEHHOTO BEIIECTBA

13.5

IpUMEHEHHE WH/INKATOPOB (;makmyca, METHJIOpaHkKa u
¢denondranenna) s OnmpeaeNieHUs] XapakTepa cpelbl B pacTBOpax

KHUCJIOT U IIeJIoYel

13.6

UCCIICIOBAHUE W  ONMCAHUE CBOMCTB HEOPraHMYECKUX BEIIECCTB
Pa3IM4HBIX KJIACCOB; M3yYEHHE B3aMMOJCUCTBHS KUCIOT C METALIAMH,
OKCHJIaMM  METaUIOB,  pPacTBOPUMBIMM UM HEPACTBOPUMBIMHU
OCHOBaHMWSIMH, COJISIMHM; TIOJIY4YCHME HEPACTBOPUMBIX OCHOBAHHI;
BBITECHEHUE OJHOIO MeTaula JApyrMM W3  pacTBOpa  COJH;
uccienioBaHle aM(QOTEpPHBIX CBOMCTB T'MIPOKCHUIOB AIIOMHHHUSA U

IUHKA

13.7

pelIeHne SKCIePUMEHTANIBHBIX 33/1ay 10 TeMaM: «OCHOBHBIE KJIACChI
HEOPTaHUYECKUX COCTUHCHUI,; «DNEKTPOIUTHYECKAS
auccouanusay; «BaxHeWmme HEMETAUIBI M WX COCHUHEHUS,

«BaxHeHIme MeTaUIbl U UX COEOIUHEHUSD)

13.8

XMMHYECKHE  OKCHEPHMEHTHI,  WUIIOCTPUPYIOIINE  TPHU3HAKU
NPOTEKaHUs peakIMii MOHHOrO OOMEHA; KaueCTBEHHbIC pPEaKkIH Ha
NPUCYTCTBYIOIME B BOJHBIX PAacTBOpax HOHBI XJIOpUA-, OpOMHI-,
uomua-, cynbdar-, docdar-, KapOOHAT-, CHIMKAT-AaHUOHBI,
THJPOKCH/-NOHBI, KATHOHBI aMMOHUS, MAarHWs, KaJIbIUs, aTIOMUHUS,

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

14

YMmenue:

14.1

NpPEACTaBIATh pe3yJbTaThl d3KCIEpUMEHTa B (OpME BBIBOJOB,
JI0Ka3aTelbCTB, TpaUKOB M TAOMUIl W BBIABIATH SMIIMPHUECKUE

3aKOHOMEPHOCTH

14.2

YCTaHABJIMBATH CBA3H MCXKAY PCAJIbHO Ha6J'II-OI[aeMI)IMI/I XHUMHUYCCKUMHU
SABJICHUAMUA U MTpOLICCCaMU, ITPOUCXOAAIIUMU B MAKpO- 1 MUKPOMHUPC,

O0OBSCHATH IPUYUHBI MHOTOOOpa3Hsl BEIICCTB




INEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNH

Kon

IIpoBepsiemMblii 3JIeMEHT COAePKAHUA

1

HepBOHa‘IaJ]I)HI)Ie XHUMHUYCCKUEC ITOHATHUA

1.1

Uucrele BemecTBa U cMecu. CrocoObl pa3ielieHus: cMeceit

1.2

ATOMBI H MOJICKYIJIBI. Xumuueckue d3yeMeHThl. CHMBOJBI XHMHYECKHX

9JICMCHTOB. HpOCTI)Ie " CJIOXKHBIC BEUICCTBA.

1.3

Xumudeckasi popmyna. BaaeHTHOCTh aTOMOB XMMHUYECKUX 31eMeHTOB. CTETeHb

OKUCJICHUA

1.4

3aKOH TIOCTOSHCTBAa COCTaBa BCIICCTB. OrHocuTenpbHas aToMHAs Macca.
OTHOCHUTENLHAS MOJICKYJIsIpHasd mMacca. MaccoBas J0JI1 XUMHYCECKOI'0 3JICMCHTA

B COCIMHCHUN

1.5

KomnuectBo BemiectBa. Monbs. MonsipHass mMacca. MomsipHbIE 00bEM Ta30B.

BzanmocBsa3b KOJINYECTBA, MACChI U YKUCJIa CTPYKTYPHBIX €AWHHUI] BEIICCTBA

1.6

duszndeckre M XUMHUUYECKHE SBIICHHSI. XHUMUUECKas pCaKknusa u eé IIpHU3HAKU.

3aKOH COXpaHEeHMsI MAcChl BeIeCTB. XMMHUUECKHE YPABHEHUS

Ilepuoanueckuii 3akoH u Ilepronnueckas cucTEMa XUMHYECKHX BJIEMEHTOB

J.1. MenneneeBa. CTpoeHUE aTOMOB

2.1

Ilepnonnueckuit 3akoH. Ilepuonnueckas cucrema XuMu4deckux aiemMeHTos /.M.
MenneneeBa. [lepuoasl u rpynmnbl. PU3HYECKUN CMBICT TOPSAKOBOTO HOMEDPA,

HOMCPOB IICpUOJa U TPYHIIbI 3JICMCHTA

2.2

Crpoenue aromoB. CoctaB aToMHbIX siaep. M3orombl. DnexktpoHbl. CTpoeHue
NIEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XMMHUYECKMX DJIEMEHTOB

[Iepuonnueckont cucremsl .. Menneneena

23

3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMUUYECKHX DJIEMEHTOB MEPBBIX TPEX
NEepUOOB, Kalus, Kajblus (paguyca aTOMOB, OJJIEKTPOOTPHUIATEIHLHOCTH,
METAUIMYECKMX M HEMETAaUIMYEeCKMX CBOMCTB) M HMX COEAUHEHUH B
COOTBETCTBUM C TIOJOKE€HHUEM »dyeMeHToB B Ilepuogmueckoit cucteme u

CTPOCHUCM UX aTOMOB

CtpoeHue BelecTa

3.1

Xumuyeckass cBsizb. KoBanmeHTHast (moyisipHass M HEMOJIApHAsi)  CBSI3b.
DNEKTPOOTPULIATEILHOCTh ~ XUMUYECKMX  3JeMeHTOB.  MoHHas  CBs3b.

MeTtananyeckas CBSI3b




3.2

Tumel KpUCTAJUIMYECKUX PEIIETOK (aTOMHAs, WOHHAs, METaJUIMYecKas),
3aBUCHUMOCTh CBOMCTB BEIIECTBAa OT THUIA KPUCTAUIMYECKON PEIIETKH M BHUAA

XUMHUYECKON CBA3U

Baxueiimme mnpeacTaBuTENM HEOPraHUYECKUMX BeulecTB. Hemeraiuibl U ux

COCOAMHCHUS. Merannsl 1 uxX COCIUHECHUA

4.1

Knaccudukanuss ¥ HOMEHKIATypa HEOPTraHHMYECKHX COCIWHEHHA: OKCHIOB
(coneobpazyromue: OCHOBHBIE, KHCIIOTHEIE, amdoTepHbIe) "
HecoJIeoOpa3yronme; OCHOBaHWM (IIEIOYM W HEPACTBOPHUMEBIE OCHOBAHMS);
KUCTOT  (KUCIIOpOACOAepX alue ¢ OCCKUCIOPOAHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJICH (CPEAHUX U KUCITBIX)

4.2

dusznyeckue W XHMHYECKHE CBOMCTBa IMPOCTBIX  BCIICCTB-HEMETAJIJIOB!

BOJIOPO/JIa, XJIOPA, KUCIOPO/a, Cephl, a30Ta, Gpocdopa, yriaepoaa, KpEeMHHS

4.3

duznyueckre M XUMHUYSCKHE CBOMCTBA MPOCTBIX BCHICCTB-MCTAJIJIOB: JINTHA,
HaTpusd, Kaliugd, Marovus U KaJIbLUA, aJllOMUHUSA, KCIIC3A. 9H€KTpOXHMH‘-IGCKPIﬁ

pAI HAPSKEHU METAJIOB

4.4

DuU3NYeCKUe U XUMUYECKHE CBOMCTBAa BOJOPOAHBIX COCIMHEHUM HEMETAIIOB:

XJIOPOBOZOPOA, CEPOBOAOPOJA, AMMHUAKA

4.5

Ou3nyecKkue W XUMHUYECKHE CBOMCTBAa OKCHIOB HemeTauioB: cepbl (IV, VI),
azora(ll, 1V, V), dochopa(lll, V), yraepona(ll, 1V), kpemausa(IV). Ilonydenne

OKCHJOB HEMETAJIJIOB

4.6

Xumnueckne cBoicTBa OokcumoB: MeTauioB [A-IIIA rpymm, mwaka, meau(Il) u

xenesa(ll, IT). I[Tomy4yenne oKCUI0B METAIIIOB

4.7

XWUMHUYECKHUE CBOMCTBA OCHOBAHHWH M aM(OTEPHBIX THAPOKCUIIOB (Ha MpUMEpe
TUAPOKCUIOB QIIOMUHUA, JKele3a, IuHKa). [lodyueHue OCHOBaHMI U

aM(OTEpPHBIX THIPOKCHUIOB

4.8

OO0mue XUMHYECKHE CBOMCTBAa KHCIIOT: XJIOPOBOJOPOIHOM, CEPOBOJIOPOIHOM,
CEPHHUCTOM, CEpHOH, a30THOH, (hochOpHOU, KPEeMHHEBOH, yrosbHOU. OcoObie
XUMUYECKHE CBOMCTBA KOHLEHTPUPOBAHHOM CEPHOM M Aa30THOM KHUCIOT.

[Tonydyenue KucCiIoT

4.9

OO6mue XxuMrIeCcKue CBOMCTBA cpenHux cose. [lomyuenue conei

4.10

[Mony4yenne, coOupaHue, paclo3HaBaHHE BOJOPOJA, KHCIOPOJa, aMMHAKa,

YIJIEKHCIIOTO Ta3a B 1abopaTopuun

4.11

[lonyuenne amMmMuaka, CEpHONH M a30THOM KUCIIOT B MPOMBIIIIEHHOCTH. OOmime

CIIOCOOBI IMOJIYUCHHUA MCTAJLJIOB




4.12

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

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XuMU4eCKUX peakiyidi Mo pPa3IuYHbIM MPU3HAKAM: MO0 YHUCITY H
COCTaBY Y4YaCTBYIOIIMX B PEAKIMHU BELIECTB, MO TEIUIOBOMY 3(dexry, 1o

W3MEHEHMIO CTeIICHEH OKHMCICHUS XUMUYECKHUX 3JIEMEHTOB

52

TennoBoil 3¢ ekt XUMHYECKON peakIui, TePMOXUMHUYECKIE YpaBHEHU. DK30-

U DHJIOTEpPMUYECKHUE peakluu. TepMOXUMUYecKue ypaBHEHH

53

OKuCIUTENBHOBOCCTAHOBUTEIbHBIE peakuu. OKHCIUTENN M BOCCTAHOBUTEIM.
[Ipomieccbl  OKMCIIEHUST M BOCCTAHOBIEHHS.  OJEKTPOHHBIM  OanaHc

OKHCIIMTEILHOBOCCTAHOBUTCIILHOM p€akunu

54

Teopus anekTpoauTudeckoi nucconuanuu. KaTnonsl, aHMOHBI. DJIEKTPOIUTHL U

HEBJICKTPOJIHNTEI. CuibHbBIE U c1a0bIe SJICKTPOJIUTEI. CrenecHb JUcconranumn

5.5

Peakun wioHHOTO OOMEHa. YCJIOBHS NMPOTEKAHHUS PEaKIUid MOHHOTO OOMEHa,

IIOJIHBIE Y COKPAILIEHHBIC HOHHBIC YPABHEHUS PEAKLIUN

XHUMHS U OKpYXKarolas cpeaa

6.1

BemectBa u marepuanbl B NOBCEIHEBHOM KU3HU 4eloOBeKa. be3omacHoe
WCITOJIb30BAaHUE BEIIECTB M XWMHYECKUX peakmuil B Jabopatopuu U OBITY.

HepBa;I InmoMouib Mpru XUMHYCCKUX OKOIraX U OTPABJIICHUAX

6.2

XUMHUYECKOE 3arps3HEHUE OKpYyXKaromieil cpenbl  (KUCIOTHBIE IO,
3arpsi3HEHUE TOYBbI, BO3JyXa W BOJOEMOB), CHOCOOBI €r0 MPEIOTBpPALICHUS
[IpenensHas nmomyctumasi koHuneHTpanus BemiectB (ITJAK). Ponp xumuum B
pelIeHur DKOJOTHYECKUX TMpobieM. YcuiaeHue mapHUKOBOro dddekra,

pa3pyLIeHne 030HOBOTO CIIOSI

6.3

[Mpumenenne cepsl, a3ota, ¢ocdopa, yriaepona, KpeMHUS U MX COSAUHEHHUH B
6BITy, MCIUIUHC, IMPOMBINUICHHOCTH W CCJIBCKOM XO3SHCTBE. HpI/IMeHeHI/Ie
METaJUIOB M CIUIaBOB (CTallb, YYTyH, AIOPAIIOMHUHUN, OpoH3a) B OBITY |
MMPOMBIIIJICHHOCTH UX COGHHHGHHﬁ. Iloustue o KOppO31uu MCTAJUIOB, OCHOBHBIC

CIOCOOBI 3aIIUTHI X OT KOPPO3UU

6.4

[IpupoaHble WCTOYHWKK YTJIEBOJOPOJOB (yrojib, MNPUPOMHBIN Tra3, HE(Th),

MPOIYKTHI UX TiepepaboTku (OCH3MH), UX POJb B OBITY U MPOMBIIUICHHOCTH

6.5

[lepBoHayanbHBIE TOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COCTMHEHMSX
yrieposa (MeTaH, 9TaH, STUJIEH, alleTUIIeH, 3TaHOJI, TJIMLIEPHH, YKCYCHasl KUCIIOTA).
[onsiTne 0 OMONOTHYECKU BaKHBIX BEILIECTBAX: JKUpaxX, OENKax, yriieBojax — U Ux

POJIM B JKU3HU YCTIOBCKA




PacuéTnr:

7.1 o popmyramM XUMUYIECKUX COCTUHEHUN
7.2 Macchl (MaccoBOI) TOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XUMHYECKUM YpaBHEHUSIM




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

UHTEPHET






