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INOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1Mo XUMHH OCHOBHOTO o0OIIero oOpa3oBaHus (YriIyOnEHHBIN
YPOBEHb) COCTaBJIEHA Ha OCHOBE TPEOOBAaHUI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OOO, ¢ yuerom (enepasibHON paboyeil mporpaMMbl BOCITUTaAHUSI.

[IporpaMMa mo xumuu paszpaboTaHa C LEIbIO OKa3aHHUS METOIUYECKOU
MOMOIIIH YYUTENIO B CO3/IaHUU paboueil MpOorpaMMBbI IO y4eOHOMY IIPEIMETY.

[Iporpamma 1mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
oOy4eHMs, BOCHHTAHUS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTrO
peaMeTa, onpeaesnseT 00s13aTeIbHOE MPEIMETHOE COJIEP)KaHHUE, €r0 CTPYKTYPY IO
pazmenam M TE€MaM, pacopeleseHue IO  KjaccaM, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XHUMHHU C YYE€TOM MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
ocoOeHHOCTe oOywaromuxcsi. B mnporpaMMme 10 XUMHU — yYWUTHIBAIOTCS
BO3MOXKHOCTH y4e€OHOTO MpeAMeTa B peaiu3aiuu TpeOOBaHUN K IJIAHUPYEMbIM
JUYHOCTHBIM, METANpPEIMETHBIM U NPEAMETHBIM pe3yJibTaTaM OOy4YeHHUS U B
(GOpMHpPOBaHUM OCHOBHBIX BHUJOB Yy4€OHO-NO3HABAaTEIbHOW  JIE€SITEIIBHOCTU
00y4aroIIerocs 0 OCBOEHUIO yUeOHOTO COIEP KAHMU.

WN3yyeHne XuMUM Ha ypOBHE OCHOBHOIO  00mero oOpa3oBaHUs
OPUEHTUPOBAHO Ha OOIIEKYJIBTYPHYIO MOJTOTOBKY, HEOOXOIUMYIO JJIsl BEIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTHUPOB, PA3BUTUSA MHTEIUIEKTYaIbHBIX CIIOCOOHOCTEN U
MHTEpPECOB OOyYaronIuxcsi, Ha MPOJOJDKEHHE OOYyYEeHHsS Ha YPOBHE CPEIAHEro
oOmiero oOpa3oBaHusI.

3HaHWEe XWMHH CIYXUT OCHOBOWM [Isi (OPMHPOBAHUS MHPOBO33PECHHUS
oOy4aronierocsi, ero MpeACTaBICHU O MAaTepUaIbHOM E€IMHCTBE MHUpPA, BaXKHYIO
poJib UrparoT GOPMUPYEMbIC XUMHUEH TTPEACTABICHHUS O MIPEBPAILCHUSIX YHEPTUH U
BEIIECTB B TPHUPOJAE, O IMYTAX PEIICHUsS TI00ATBHBIX MPOOJIEeM YCTONYHBOTO
Pa3BUTHUSL YEJIIOBEYECTBA — CBIPbEBOW, JHEPIETUYECKOM, IPOJOBOJIBCTBEHHON
po0seM, MpoOIeMbI IKOJIOTHYECKOM 0€3011aCHOCTH, MPOOJIeM 31paBOOXPAHEHUSI.

N3ydyeHnne xumuu:

CIIOCOOCTBYET  pealM3aluyd  BO3MOXXHOCTEH  JJIi  CaMOpa3BUTUS U
(bopMUPOBaHUS KYJIBTYPhI INYHOCTH 00YUAIOIIUXCS, UX 0011 1 GyHKIIMOHATIBLHON
IPaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMHUPOBAHUE MBINIJICHUS W TBOPYECKUX CIIOCOOHOCTEM
OoOy4JaronMxcsi, HaBBIKOB HX CAMOCTOSITENbHOW  Y4EOHOW JIESITeNIbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHAIBHOMN JCSITEIBHOCTH;



3HAKOMHUT CO CHEeHU(UKONW HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
MPEICTABICHUN O €IUHCTBE MPUPObl U YEJIOBEKA, SBJISIETCS KIIOYEBBIM STAllOM B
(bopMHUpPOBaHUN €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH 00YYalOIIUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
HAyYHBIM 3HAHUSAM, K MIPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B AKOJOTUIECKOE
oOpa3zoBaHHe 00yUYarOITUXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMUU OOECHEUYMBAIOTCSA CIEIM(PUKON
CONlep KaHMUs TIPEeIMEeTa, KOTOPBIM SIBISETCS TEAArOTMYecKH anarnTHPOBAHHBIM
OTpaXEHUEM OTIPEICTICHHOTO 3TaIa Pa3BUTHS XUMHH.

YrinyOonéHHBIN Kype XUMHUU OCHOBHOTO 00IIIero 00pa3oBaHus OPUECHTUPOBAH
Ha OCBOCHME OOYYaIOIMMHUCS CUCTEMbI TIEPBOHAYAIBHBIX MOHATUI XUMHUH, OCHOB
HEOPTaHWYECKON XUMHUHU, OCHOBOIMOJIATAIONIMX MPEICTAaBICHUNA OOLIeH XUMHUU U
OTJICTLHBIX 3HAYNMBIX MOHATHNA OPTaHWIECKON XHUMHH.

CtpykTypa coaepKaHUs MPOTPaMMBI IO XUMHUH C(POpMHUpOBaHA HAa OCHOBE
CUCTEMHOTO Toaxoaa K e€ m3yudeHuro. CojaeprkaHue CKIIAJIbIBAETCS U3 CHUCTEMBI
MOHSATUN O XUMUYECKOM DJIEMEHTE U BEIIECTBE M CUCTEMbI MTOHSATUN O XUMUYECKON
peakiuu. O0e 3THU CHUCTEMbl OPraHU30BaHbI MO MPUHIUITY MOCIEAOBATEIHHOTO
pa3BUTHS 3HAHWW HA OCHOBE TECOPETHUCCKUX MPEACTABICHUI Pa3HOTO YPOBHS:

aTOMHO-MOJICKYJIIPHOM TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[lepuonuueckoro 3axona JI.M. MenzeneeBa kak OCHOBHOTO 3aKOHA XUMUMU;

YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOU CBSI3U;

IPECTaBICHUN 00 ANEKTPOIUTUIECKON AUCCOIUAIINH BEIIECTB B PACTBOPAX;

0 XUMUYECKON KMHETUKE ¥ TEPMOAMHAMUKE.

B OCHOBY TeopeTHuecKnX 3HAHWW ITOJOKECHBI AMITUPUYECCKH ITOTYyYCHHBIC
dakTtel. TeopeTnyeckre 3HaHUS PA3BUBAIOTCS MOCJIEIOBATEIBHO OT OJHOTO YPOBHS
K JpyromMmy W o00eCneurBalOT OOYydYarIIUMCS BO3MOXKHOCTh OOBSICHATh U
MIPOTHO3UPOBATh CBOWCTBA, CTPOCHHE M O0OJIACTH TPAKTUYCCKOTO MPUMCHCHHS
N3Y4aeMbIX BEIIECTB.

OcBoeHue coaep)KaHWs MPOTPaMMbl IO  XHUMHH  TMPOUCXOJUT  C
WCITIOJIb30BAaHUEM 3HAHUHN U3 paHee N3YUYCHHBIX YUEOHBIX IPEIMETOB: OKPYKAIOIIUN
MHUp, Ouosiorus, hu3ruka, MaTeMaTUKa, reorpadusi, TEXHOJIOTHsI, HCTOPHS.

[Iporpamma OCHOBHOTO 001I€ro 00pa3oBaHHs MO XUMHUU (YriayOJIEHHBIN
YpPOBEHb) OpPHCHTHpPOBAHA Ha COXpaHCHHE (PYHIAMEHTAJBLHOTO XapakKTepa
oOpa3oBaHus, CcHeMUPUKA YIEOHOrOo mpeaMera W O00ECTEeUeHHE YCIENTHOTO
oOydeHHsI Ha CIEQYyIOIIeM YypOBHE oOpa3oBaHusi. B mporpamMme 1o XUMHH
peanu3yeTcsl pa3BHUBAIOIIAs W MPAKTUYCCKAs HAMPaBICHHOCTh OOYYCHHS] XUMHH,
mupdepenumanust  o0ydeHHUs,  BKJIOYArOmas  NOpPOPWIbHYIO  MOJATOTOBKY
oOydarommxcs W TOCIEAYIONIee CaMOOMpeelieHne B BBIOOpE HampaBlICHUS
oOydeHus B IpOUIBLHBIX KJIaccax.



VYrnyOnéHHoe UW3ydYeHHE XMMHMHM  CIIOCOOCTBYET  peaju3aluu  3ajad
1po(heCCUOHATIBHOM OPUEHTALIMU U HAIIPaBJIEHO Ha MPEAOCTaBIECHUE BO3MOXHOCTH
KOKIOMY O00ydYarolmemycsi NpOsSIBUTh CBOM HHTEIUIEKTyaJlbHbIE U TBOPUYECKUE
CIOCOOHOCTH MPU U3YUCHUH YUYEOHOTO MPEAMETa, HEOOXOUMBIE IJISl TPOIOIIKECHHUS
o0pa3oBaHMs U JaJIbHEHIIICH TPYAOBON AEITEIHLHOCTH.

[TporpaMMa 1o xumuu (yriayOJI€HHBI ypOBEHb) IpeJHa3HAuYeHa JJIs
UCIIOJIb30BaHUsI B O0OPAa30BaTENbHBIX OPTraHU3ALMAX, PEANTU3YIOIIUX MPOTrPAMMBI
muddepeHpoBaHHOTO (YIIyOJNIEHHOTO, MPOQPHUIBHOTO) H3YYEHHS OTICIbHBIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOT'O OOIIETO 0Opa30BaHU.

OOpazoBatenbHble (YHKIIUU XUMHH, U3y4aeMOW Ha yriyOJeHHOM YpOBHE,
peanusyrorcsa B npouecce GOpMUPOBAaHUS 3HAHUM OCHOB XMMHMYECKON HayKH Kak
00JacTH COBPEMEHHOI'O0 €CTECTBO3HAHUS, OOJIACTH IMPAKTUYECKON NEeATEIbHOCTH
YeJIOBeKa M OJIHOTO W3 KOMIIOHEHTOB MHPOBOHM KyJbTYypbl. 3ajadya y4eOHOro
IIPEIMETA COCTOUT B JOPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUN — BaKHEHIINX
(GakToB, MOHATUH, 3aKOHOB U TEOPETUUYECKUX MOJIOKEHUH, TOCTYITHBIX 00001EHU
MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKd, B MPUOOIIECHUM K HAYYHBIM
METOJAaM TO3HaHUSA IIPU M3YYCHUM BEIIECTB M XUMUYECKHX pPEakLUu,
(OopMHpPOBaHUU U PA3BUTHUHN MTO3HABATENIHBIX YMEHUI U CIIOCOOOB JIEATEIbHOCTH U
UX TPUMEHEHWU B YYEOHO-IIO3HABATENIbHOM M y4eOHO-UCCIEI0BATEIbCKON
NESTEIIbHOCTH, OCBOCHHM IpaBUJ 0€30MacHOr0 OOpalleHHsl C BEUIECTBAMH B
IIOBCETHEBHOM KU3HH.

[enun u3ydeHus: XUMUU OTPAXKarOT HAMPABIEHHOCTh OOYUYEHHS HA Pa3BUTHE U
caMOpa3BUTHE JUYHOCTH, GOPMHUPOBAHUE €€ UHTEIIJIIEKTA U O0IIEH KyIbTypHI.

M3yyeHne XMMHUM HAPaBIICHO HA TOCTUKEHUE CIECIYIOUIUX LIeTeH:

(GopMUpOBaHHE HWHTEIUIEKTyaJIbHO pPAa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CaAMOCTOSITEIbHOMY MPHUHSTHUIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHAM KU3HU;

(bopMHpPOBaHKE CUCTEMBI XUMUYECKUX 3HAHUN KaK KOMIIOHEHTA €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpA, KaK OCHOBBI JUISl NTOHUMAaHUS XWMHYECKOW CTOPOHBI
SIBJICHUI OKPY>KAIOLIETO MUPA, OCBOECHUE SI3bIKA HAYKH;

NpUOOIICHNE OOydYaroluXxcs K CaMOCTOSITCIbHOM IIO3HABATEIBHON M
UCCJIEIOBATENLCKOM  JICSITENIbBHOCTH, K  Hay4YHbIM  METOJaM  TO3HaHWuA,
dbopMHpoBaHUE MOTUBALIUU U Pa3BUTHE CIIOCOOHOCTEN K U3YUEHUIO XUMUU;

dbopmupoBanue  oO0mmell  (PYHKIIMOHATIBHOW ©  €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXaIOIlEr0o MHUpa, MCIHOJIb3Ys 3HAHUS W OMbBIT, MOJIyYCHHbIC MPU N3YYECHUU
XUMUH, IPUMEHSTh UX MPU PEIICeHUH TPOOIEM B MOBCEIHEBHOM KU3HU U TPYA0BOM
NEeSATEIbHOCTH;



pazBuTHe Yy OOydalIMXCsl MHTEpeca K H3YYEHHMIO XUMUM U cdepam
NESATEIbHOCTH, CBSI3aHHBIM C XUMHEH, MOTHBaLUsA K OCO3HAaHHOMY BBbIOODY
COOTBETCTBYIOLIEr0 NPO(UIs U HAIIPABICHHOCTH JAJIbHENUIIIETO 00YUYEeHMS,;

OCO3HAHME LIEHHOCTH XUMUYECKHUX 3HAHUU B KU3HHU YEJIOBEKA, MOBBIIICHHE
YPOBHSL DKOJIOTMYECKOM KYyJIbTYpbl, HENPUATHE IEUCTBUM, NPUHOCIIIMX BpEX
OKPYXKAIOILLIEH CPesie U 310POBBIO JTHOJEH;

npuoOpeTeHre 00YyYarOIIMMHUCS OIbITA CAMOIO3HAHMS, KIIOYEBBIX HABBIKOB
(KJTFOUEBBIX KOMITETEHITHH ), HEOOXOJUMBIX JIJISl Pa3IMYHBIX BUJIOB IE€ATEIHLHOCTH.

Ha yrny6n€nnoe n3ydenne yueoHoro npeamera «Xumus» oroautcs 102 B 9
KJ1acce (3 yaca B HEJIETIIO).

COJEPXAHUE OBYUYEHUA

9 KJIACC

BemecTBo U XMMHYECKAs] peaKUMs

[loBTOpeHne u yriyOneHue 3HAaHUN OCHOBHBIX pPa3leloB Kypca & Kiacca.
Crpoenue atomoB. CBOMCTBA ATOMOB XUMUYECKHX 3JIEMEHTOB, UX KOJTUYECTBEHHBIC
U KayeCTBEHHBIC XapaKTEPUCTUKU (PaguycC, AIEKTPOOTPHUIATENBHOCTh, SHEPIUs
noHu3zanuun). [locnenoBaTenbHOCTD 3aMOJHEHUS JIEKTPOHHBIX OpOUTaNiell aTOMOB
MaJibIX nepuogoB. OCOOCHHOCTH 3aMOJHEHUSI SJEKTPOHHBIX OpOuTajIel aToOMOB
OosblMX mepuosoB. Ilepuonnueckas cucreMa XMMHUYECKUX AJIEMEHTOB B CBETE
MPEJCTABICHU O CTpoeHMH aroma. C(CTENneHb OKUCICHUS W BaJCHTHOCTD.
IIpencrasieHue 0 NEPUOIUUECKON 3aBUCUMOCTH CBOMCTB XMUMHUYECKUX JIEMEHTOB
(9MIEKTPOOTPUTIATETHLHOCTD, OKHCJIUTEIBHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCUJIOB U TUJPOKCUIOB) OT CTPOSHHUSI aToMa.

Crpoenue BemiecTBa. BeimiecTBa B TBEpPJOM, >KUJIKOM W Tra3000pa3zHOM
COCTOSIHUM. Buabl XUMHUYECKON CBA3U: HOHHAs, KOBAJIEHTHAs (HEMOJISIpHAs,
noJisipHas); OOMEHHBI W JIOHOPHO-AKIENTOPHBIM MEXaHU3M 00pa30oBaHUs
KOBAJICHTHOM CBSI3HU.

MexxMoneKysipHble B3auMOJEHCTBUSl (BOJOpOJHAs CBsI3b, CWIbl BaH-mep-
Baannca). Tunsl KpUCTALTMYECKUX PELIETOK — aTOMHAs, MOHHAs, METaJUTMYecKas,
MOJIEKYJIIpHAsE — 1 OCOOEHHOCTH UX CTPOCHHUS. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
THUNA KPUCTAJUIMYECKON PEIETKU U BUAA XUMUUECKOU CBS3U.

OCHOBHBIE  3aKOHOMEPHOCTHM  MPOTEKAHUS  XUMHUYECKHX  PEAKIUU.
Knaccuduxanys XUMUYECKUX pPEaKIUi MO pa3IduyHbIM MpU3HAKaM (M0 YUCIy U
COCTaBy YYacTBYIOIIMX B peakUWHd BEIIECTB, MO TemaoBoMy 3ddexTy, 1o
W3MEHEHUIO CTETICHEH OKMCIICHUS XMMHUYECKUX DJIEMEHTOB, MO OOPAaTUMOCTH, TI0
YYaCTHUIO KaTaau3aTopa, Mo arperaTHOMY COCTOSIHUIO PEarupyroluX BEIIEeCTB).

DJIEMEHTBI XUMUYECKON TEPMOJIMHAMUKH. DHEPreTUKAa XUMUUYECKUX PEAKIIUM.
TenmoBoit 3PHEeKT XUMUYECKON peakiuu. DK30- U DHAOTEPMUUECKUE PEaKIIUH,



TEPMOXUMHYECKUE ypaBHEHMS. 3akoH ['ecca u ero cneacTtBusa. Beruucnenus mo
TEPMOXUMHUYECKUM YPABHECHHSIM.

[IoHATHE O CKOPOCTM XHMHYECKOM PpEaAKIMU. 3aKOH JEHCTBYIOIIUMX MAacC.
@dakTopbl, BAUSIOIIME HA CKOPOCTh XMMHYECKOW PEaKLHMH. DHEPrusi aKTHBALUU.
[Tonsitue o katanmse. epMeHThl. UTHTHOUTOPEI.

[TonsiTue 06 0OOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusix. [Tonstue o
XUMHUYECKOM paBHOBecuu, mpuHuun Jle Illarenbe. VYcnoBusi cMenieHus
XUMHYECKOTO paBHOBeCHSA. PaKTOPBI, BIMSIOIMIME HA COCTOSHHE XWMHYECKOIO
paBHOBecus. IIporHosupoBaHue  BO3MOXKHOCTM  NIPOTEKAaHHUS  XUMHUYECKHUX
NPEBPAILECHUI B PA3JIMYHbIX YCIOBHUSAX HA OCHOBE MPEJCTABICHUNA 00 M3yYEHHBIX
AIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.

OKHUCANTENBHO-BOCCTAHOBUTEIIbHBIC peaKkuu. OkucIuTENBHO-
BOCCTAHOBUTEJBHBIE CBOMCTBA XUMUYECKHUX JJIEMEHTOB, 3aBUCUMOCTb OT CTENEHU
OKHCIICHHs. BakHble OKHCIWATENIM W BOCCTaHOBUTENW. [lepmaHranar kamms
(xapaxtepuctuka). CocTaBleHHE YpaBHEHMH OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuil ¢ UCTIOIb30BAHUEM METO/1a JJIEKTPOHHOT'O OajaHca.

DNEeKTpoIINTHYECKAsT aucconuanus. XHMHUYECKHE pEaKklud B PacTBOpax.
Teopus 3JIEKTPOAUTHUECKON Arcconnann. PacTBopeHne Kak (PU3NKO-XUMUYECKUN
nponecc. IloHatne o ruapaTax W KPUCTALIOTHAPATAX. OJIEKTPOJIUTHI U
HEANEeKTpoauThl. KaTuoHBI, aHWOHBL. MeXaHuW3M JHMCCOLMALNKA BEIIECTB C
Pa3IMYHBIM BUJIOM XUMHUYECKOH CBsI3U. CHIIbHBIE U clla0ble 3JeKTPOIUThl. CTEeHb
JVCCOLMANNKM, KOHCTaHTa Juccounanuu. LoHHOE TpOoW3BENEHHE  BOJBL
Bonoponueiii  mokazarens. HMHAMKATOpPBI. DJIEKTPOJIUTHYECKAS AUCCOLMAIUS
KHCJIOT, OCHOBAHMI M COJICH.

Peaknun nonHoro oOMeHa. Y ciioBus MPOTEKaHUS peaKIiii HOHHOTO OOMEHa.
MonekynsipHble, IOJIHbIE U COKPAIICHHBIE MOHHBIE YpaBHEHHS peakiuil. CBoilcTBa
KHCJIOT, OCHOBaHHWII M COJEll B CBETE MPEICTaBICHUN OO0 3IEKTPOJUTUUYECKON
nucconnanvu. KauecTtBeHHbIE peakiii Ha NOHBI.

I'mppoim3 conen. loHHBIE ypaBHEHUS THAPOJIM3a COJIEH. XapakTep Cpelbl B
BOJIHBIX PacTBOpPax COJIEH.

OKCHEPUMEHTAIBHOE HW3Y4YEHHE BEUIECTB M SIBICHHUI: O3HAKOMJIEHUE C
MOJENSAMU KPUCTAJUIMYECKUX PEMIETOK HEOPTaHMYECKHX BELIECTB — METAIOB U
HeMeTasuioB (rpaduTa U anmasa), CI0KHBIX BEIIECTB (XJIOpHIa HATPHS);

MCCIIEOBAHNUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOW PEAKLUN OT BO3IEUCTBHUSA
pa3nuYHBIX (AKTOPOB;

OTBITHI, UJUTFOCTPUPYIOLIUE 00PATUMOCTh XUMUUYECKUX PEaKLnii;

UCCIIEAOBAHUE DJIEKTPOIIPOBOJHOCTH PACTBOPOB, IPOILECCAa AUCCOLUALNAU
KHUCJIOT, IIEJI0YEH U COJICH;



MIPOBEJCHNE ONBITOB, WUIIOCTPUPYIOIINX NPU3HAKA IMPOTEKAHMS PpPEaKUUN
HOHHOTO 0OMeHa (00pa3oBaHUE OCajiKa, BhIACICHHUE Ta3a, 00pa30BaHUE BOJIbI);

NpUMEHEHUE UHANKATOPOB (JIakMyca, METHJIOpaHxka U (eHondTanenHa) s
OIpEENICHHS XapaKTepa Cpeibl B paCTBOpPaxX KUCIOT, OCHOBAHMI U COJIEH;

IPOBEICHHE  ONBITOB, WUIIOCTPUPYIOIIMX  HPUMEPBl  OKUCIUTEIIBHO-
BOCCTAaHOBUTEJBHBIX peAKIUH (TOpEHHE, PEAKIIUH PA3IIOKEHHUSI, COSTUHEHUS );

pacro3HaBaHUE HEOPraHWYECKUX BEMIECTB C IOMOIIBIO KAaueCTBEHHBIX
PEaKINil HA UOHBIL;

pElIeHHE OKCIIEPUMEHTAIBHBIX 3agad 1o TeMaMm: «OKucIuTenbHO-
BOCCTAHOBUTENbHBIE peakuuu», «l'maponus conei», «DIEKTPOIUTHUECKAS
JACCOLAALTUS.

HemeTaJuibl 1 MX COeIMHEHUS

OO6mass xapakTepucTuka HemeTauioB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB
XUMUYECKUX DJIEMEHTOB, MPOCTBIX BEUIECTB, aymioTponus. OKUCIUTENBHO-
BOCCTAHOBUTENBHBIE CBOWCTBA HeMETAUIOB. CpaBHUTEIbHAs XapaKTEPHCTHKA
COEIMHEHUI HEMETAJUIOB.

OOmast xapakrepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3HUECKHe CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA Ha MpUMeEpE XJopa (B3auMOEHCTBIE
C MeTaJlaMd, HEMETaJUIaM{, BOJAOH, Iesnodamu). XiaopoBoaopox. ConsHas
KHCJIOTa, XMMHUYECKHE CBOWCTBA, IMOJYy4YEHUE, NpUMEHEHHUE. JlelicTBUe Xjopa U
XJIOPOBOJIOPO/Ia HA OPTAaHU3M 4YeJIOBEKa. BaskHenme XJI0puabl U UX HAX0XKICHUE B
npupoze. [loHaTre o KuCI0pOACOAEPKAMUX KUCIOTAX XJI0pa U UX COJISIX.

VVIA-rpynmbel. OCOOEHHOCTHM CTPOEHHS ATOMOB, XapaKTEpHbIE CTENEHU
okucieHus. CTpoeHue u pU3nYecKue CBOMCTBA MPOCTHIX BEUIECTB — KUCIOPOJa U
cepbl. AJUIOTpPOIIHbIE MOAU(UKAIIMM KUCIOpOAa U cepbl. XMMHUYECKHUE CBOMICTBa
cepbl (B3aUMOJECHCTBUE C HEMETAJIaMU, METaJUIaMH, KOHIIEHTPUPOBAHHBIMHU
a30THOM u cepHOM Kkuciotamu). CepoBoJgopoAd, CTpoeHHEe, (UUUYECKUE U
XUMHYECKHE CBOMCTBA (KUCJIOTHBIE M BOCCTAHOBUTENIbHBIE CBOMCTBA). OKCHIBI
Cepbl KAaK NPEICTaBUTENIM KUCIOTHBIX OKCHIOB. CepHUCTast KHCIOTa M €€ COJIH.
Cepnas kucnoTa, pU3NYecKue U XUMUYECKUE CBOMCTBA (0011Me KaK IpeCTaBUTeNs
KJj1acca KUCIOT U cnenuduyeckue). Coau CepHOM KUCIOThl. XUMUYECKUE PEAKIUH,
JeXallue B OCHOBE MPOMBILIUIEHHOTO CHoco0a MOMY4YeHUsI CEPHOM KHCIIOTHI.
[IpencraBiaeHuss 0 XUMUYECKOM MPOU3BOACTBE U CBS3aHHBIX C HUM NPOQeCcCHsiX.
[IpumeneHne cepHoOl KUCIIOTHI U Cylb(aToB. KauecTBeHHbIE peakIuu Ha CYIb(UT-
, Cynbpua- u cynbdaT-aHuOHbI. HaxoxXIeHue cepbl U €€ COeTUHEHUN B MPUPOJIE.
XUMHUECKOE 3arpsi3HEHUE OKPYXKAIOIEH Cpelbl COeAMHEHUSIMU Cepbl (KUCIOTHBIE
JIOK]IM, 3arpsI3HEHUE BO3/1yXa), CIOCOOBI €r0 MpeI0TBPAILICHHUS.



O6mas xapaktepuctuka 3yemMeHTOB VA-Tpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIEC CTENIEHU OKUCIICHUSI.

A30T, pacnpocTpaHeHue B Mpupojie, pundyeckue U XMMUYECKHE CBOMCTBA
(B3aMMOJENCTBHE C METAJUIaMH, BOAOPOAOM, KuciopoaoM). KpyroBopor azora B
npupoae. AMMHAK, €ro (HU3UYECKHEe W XUMHUYECKHE CBONCTBAa (OKHCIICHHUE,
OCHOBHBIE CBOMCTBA BOJTHOTO pacTBOPA), MPUMEHEHHE U TIOJyUYEeHUE B JIA0OPATOPHUH
U TPOMBINUICHHOCTH. WMOH aMMOHUSA, JOHOPHO-aKUENTOPHBIA MEXaHWU3M €ro
obOpaszoBanus. Comu aMMOHHS, HX (QPUIHUECKHE U XUMHUYECKHE CBOWCTBA
(pa3noxkeHWe W B3aUMOJICHCTBUE CO Iejodamu), npumeHeHue. KauecTBeHHas
peakiusi Ha uoHbl ammoHust. Okeunbl azota (I, 11, I, 1V, V). Azotucras kucnora.
A3OTHasI KHCIIOTa, €€ MoTy4YeHue, (U3NYeCKre U XUMUYECKUE CBOMCTBA (00II1e KaK
MpeACTaBUTENS Kjlacca KHUCIOT U crenuduueckue), NMpuMeHeHne. XUMHUYECKue
peakiuu, JeKaIe B OCHOBE IMOYYCHHUS a30THOM KHCIOTHI B MPOMBIIIICHHOCTH.
Hutpatel n HuUTpuTH. KadecTBeHHBIE pEakIMd HAa HUTPAT- W HUTPUT-aHUOHBI.
XUMHUYECKOE 3arps3HEHUE OKPYKAIOIICH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIC
JTOK]M, 3arPsI3HEHUE BO3/1yXa, MOYBBI U BOJJOEMOB).

docdop, amnorpomnnbie Mmogudukauu Gocdopa (6enbiit 1 kpacHbi Gocdop),
bU3UYeCcKue 1 XUMUYECKHUE CBOMCTRA (B3aMMOICHCTBHE C METaNIAMH, KHCIIOPOJIOM,
rajoreHamu, KOHILIEHTPUPOBAHHBIMM a30THOM W cepHOM Kuciotamu). OKCHabI
docdhopa (I, V), dochopnas kucnora, puznueckue U XUMHUYCCKHE CBOMCTBA,
nonyyenue. KauectBeHHass peakuuss Ha ¢ocdar-uonsl. IIpencraBienus o
rayjoreanaax docdopa (111, V).

[ToHsiTHE O MUHEPATIBHBIX yI00peHUsIX. A30THBIE, (hOC(hHOpPHBIE, KOMIUIEKCHBIE
yInoOpeHus. XUMHUYECKOEe 3arpsi3HEHNE OKPYKAIOIIEH cpeibl COSTMHECHUSMH a30Ta
u docdopa.

O6mast xapaktepuctuka snemMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTETICHN OKUCIICHUSI.

VYraepon, amnorpornsbie Moaudukanuu (rpadut, anMas, GysuiepeH, rpadeH,
HAHOTPYOKM), (U3MYECKHE W XUMHUYECKHE CBOMCTBA TMPOCTHIX BEIIECTB
(B3auMOJIEHCTBHE C METa/NIaMU, HEMETaUIaMH, KOHIIEHTPUPOBAHHBIMU a30THOM U
cepHoit kucioramu). [lorsitue 06 ancopOuuu. KpyroBopoT yriepoaa B mpupo/e.
Oxkcuppl yriaepoaa, ux GU3NYECKUe U XUMUYECKHE CBOMCTBA, IEMCTBUE HA JKUBBIC
OpraHU3MBbI, MMOTYYCHUE W MPUMEHEHUE. DKOJOTHYECKUE MTPOOIEMBI aTMOCHEPHI,
cBs3aHHBIE ¢ oKkcuaoM yriepona (1V). YronpHas kuciiora u ee conu, ux Gu3ndecKkue
U XHUMHUYECKHE CBOMCTBA, TONydeHHe u  mnpuMeHeHue. KapOoHartsl,
THApOKapOOHAThl, WX CcBOWCcTBAa. KadecTBeHHass peaknus Ha KapOOHAT-HOHBI.
Hcrnonp3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIINICHHOCTH M CEIBCKOM
XO3SMCTBE.



ITepBoHayabHbIE OHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COETUHEHUSIX
yriaepojaa: yriieBoAOpoabl (MeTaH, 3TaH, TWIEH, aleTHJIEH), 3TAaHOJI, TJIMLEPHH,
YKCyCHas KucioTa. [IpupoaHbple UCTOYHUKHU YIJIEBOAOPOJOB (yroJib, MPUPOIHBIN
ra3, He(pTh), MPOIYKTHl UX MEPEPaOdOTKU, UX POJIb B OBITY M MPOMBIIIICHHOCTH.
[ToHsiTHE O OMOJOTMYECKHA Ba)KHBIX OPraHUYECKUX BEIIECTBaX — JKHMpax, OelKax,
yIaeBoJax — M UX pOJIM B JKU3HU deloBeKa. EJIMHCTBO OpraHM4ecKux H
HEOPraHUYECKUX COEAMHEHUMN.

Kpemuuii, ero ¢usnueckue u XUMHUYECKHE CBOMCTBA (B3aMMOJACHCTBHE C
MeTaJUIaMH, KUCJIOPOJOM, YIJIEPOAOM, raJIor€HamMu), MOJIYyYEHUE U MPUMEHEHUE.
Ponb xpeMuus B ipupoje u texnuke. Oxenn kpemuus (1V), kxpemHueBas kuciora,
CWINKATBI: (PU3HUECKHE U XUMUYECKHE CBOMCTBA, MOTy4EHHE U IPUMEHEHUE B OBITY
U MPOMBIIUIEHHOCTU. BakHelue cTpouTenbHble MaTepUallbl: KEpaMUKa, CTEKIIO,
IEMEHT, OeToH, xene300eToH. I[lpobiembl 0€30MacCHOrO  MCIOJIb30BaHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HU.

bop. Ocobennoctu crpoenust atoma. OOIIHe MpeacTaBICHUs 0 PU3NIECKUX U
XUMHUYECKUX CBOMcTBaX. bopHas kuciora.

OKCIEPUMEHTAIBHOE U3YUECHUE BEIIECTB U SIBJICHUI:

O3HaKOMJIEHHE ¢ 00pa3aMu MPUPOAHBIX XJIOPUIOB (TATIOTEHUIOB);

IPOBEICHUE OMNBITOB, OTPAKAIOIIMX (U3MUYECKUE M XMMHYECKHE CBOMICTBA
TaJIOT€HOB U UX COCIMHEHUI;

U3Y4YEHUE CBOMCTB COJITHON KHUCIIOTHI;

IIPOBEICHHE KAaYE€CTBEHHBIX PEAKIUU Ha XJIOPUA-, OPOMHUJI- U UOAUA-UOHBI U
HaO0JI0ICHNE MPU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHUE C 00pa3LaMu Cepbl U €€ IPUPOJAHBIX COCTUHEHUN;

HaOIOJICHWEe  Tporiecca  oOyriIMBaHMS —~— caxapa  IOJ  JICHCTBHUEM
KOHLICHTPUPOBAHHON CEPHOM KHUCJIOTHI;

U3y4YeHUE XUMHUYECKUX CBOMCTB pa30aBIEHHON CEPHON KUCIOTHI;

MPOBEICHNE KaYECTBEHHBIX pEaKIUi Ha CYIb(UI-, CYTbPUT- U CYyIb(PaT-UOHBI
U HaOJIOZIeHUE TPU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHHE ¢ (DU3UYECKMMHU CBOMCTBaMU a3oTa, (ochopa u wux
COEJIMHEHUM, 00pa3iamMu a30THBIX U POCPOPHBIX YIOOPEHHI;

NOJIy4eHHe, coOMpaHue, paclo3HaBaHUE W M3YYEHHE CBOWCTB aMMMAKa,
M3yYEHUE CBOMCTB COJIEM aMMOHMS,

IpOBEJCHNE KaYyeCTBEHHBIX PEaKIMil Ha MOH aMMOHHUS, HUTPUT-, HUTpPAT- U
dbocdaT-moHBI U U3YUYCHHUE MPU3HAKOB UX MPOTEKAHNUS,

M3y4EeHUE B3aUMOJICUCTBUS KOHLIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEMBIO,
CBOMCTB (hoc(HOpHON KUCIIOTHI U €€ COJIEH;



O3HAKOMJIEHUE C MOJIETISIMA KPUCTAJUIMYECKUX PEHIeTOK aiamasa, rpadura u
dbynnepeHa, ¢ IpoLeccoM aAcOpPOIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM
YTJIEM U YCTPOMCTBOM MPOTHUBOTa3a;

NOJIyYeHHE, COOMpaHHUe, pacliO3HABAaHUE M M3YYEHHE CBOMCTB YTIJIEKHCIIOTO
rasa;

MPOBE/ICHUE KaueCTBEHHBIX pEaKIUi Ha KapOOHAT- M CUJIUKAT-UOHBI U
M3Yy4YEHHE NPU3HAKOB UX POTECKAHNUS;

M3YUYEHHE B3aUMHBIX NMPEBPAIICHUIN KapOOHATOB U THAPOKapOOHATOB;

O3HAKOMJICHHE ¢ oOOpa3liaMd TPHUPOJHBIX KapOOHATOB W CHIIMKATOB, C
MPOAYKIMEN CHIIMKATHON MTPOMBIIIJIEHHOCTH;

pELIECHNE 3KCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «Ba)kHelIlne HeMETauIbl U UX
COCTUHEHUSD.

MeTaJibl 41 MX COeIMHEHUS

OO61ue cBoiicTBa MeTaiuioB. O0Iast XapaKTePUCTUKA XUMUYECKUX 3JIEMEHTOB
— METAJIJIOB HA OCHOBaHUU UX NoJiokeHus B [leproanueckoil cucTeMe XMMUYECKUX
sanementoB [[. . MenneneeBa u crpoeHus aromoB. Metamibsl A- u b-rpymnm.
CtpoeHune NMpoCThIX BEMIECTB — METAILIOB. MeTalnyeckas CBsSI3b U MeTalInuecKas
KpUCTaJUIMYECcKasl perieTka (MpUMUTUBHAS KyOndeckas, 00bEMHO-IIEHTPUPOBAHHAS
KyOuueckas, IpaHEIEHTPUPOBAHHAS KyOuueckas, reKcaroHajibHas
IJIOTHOYTIAKOBAHHAsS). 3aBUCUMOCTh (DU3NYECKUX CBOMCTB METAJLIOB OT CTPOCHMSI
KPUCTAJUIOB.  DJIEKTPOXUMUYECKUN psAl  HampspkeHud  MertawioB.  OOiue
XUMUYECKHE CBOMCTBa MeTamuioB. OOmue crnocoObl MOIYyYEeHUsT METaLIoB,
METaJuTyprus. DIEKTPOJIN3 PaciljlaBOB U PaCTBOPOB COJIEH KaK OJMH M3 CIIOCOOOB
noTyuyeHust MeTayiyioB. [loHATHE 0 KOPPO3UU METAIIIOB, OCHOBHBIE CLIOCOOBI 3aIIUThHI
ux oT kopposun. CraBsl (CTaib, YYTyH, AIOpATIOMUHUN, OpoH3a). [Ipumenenue
METaJUIOB U CIUJIAaBOB B OBITY M MPOMBIIIJICHHOCTH.

Memannwvt A-2pynn

[Ilenounbie MeTamibl: nonokenue B [leprognueckoil cucTeMe XMMUYECKUX
sanementoB /. M. MenaeneeBa, CTpO€HHME MX aTOMOB, HAaXOXJEHUE B MPUPOJIE.
duznyueckre U XUMHYECKHE CBOMCTBA (HA MpUMeEpe HATPUs U Kajusl), MOJTyYeHHE.
Okcuabl ¥ TUIPOKCHUIBI HATPUS U Kanusl. [I[puMeHeHre MeN0YHbIX METAJIJIIOB U UX
coeIMHEHNI. brosornueckast pojap HaTpUs U KaJusl.

[IlenoyHO3EeMENBHBIE METAUIBI MarHud W KaJIbLIMK: TIOJIOKEHUE B
[Tepnoanueckoit cucreMe xumudeckux 3semeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJeHrEe B pupojie. Pu3nueckue U XUMHUYECKUE CBOMCTBA MarHusi U
KaJIbIusl. BaykHere coeTMHeHNs Kaablids U Maruus (OKCUJl, TUIPOKCH]I, COJIH),
CBOMCTBa, MpUMeHeHHeE. JKeCcTKOCTh BOJIbI U CIIOCOOKI ee ycTpaHeHus. Kpyropopor
KaJIBIUS B IPUPOJIE.



AJ'OMUHHIA: TI0JIOkKEHUE B [Ilepnoandeckoi cucteMe XMMUYECKUX AJIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxoxXxAeHWe B mnpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHIA U THAPOKCUIA
anmtoMuHus. [I[puMeHeHune aTlOMUHUS U €ro CIUIaBOB.

Memannwot b-cpynn

OOmast xapakTepuCTHKa MeTauioB b-rpynn (MOOOYHBIX MOATrPYMMH):
nojnoxxkenue B llepuomnueckor cucreme xumuueckux dnmemeHtos . U
MeHneneeBa, 0COOEHHOCTH CTPOCHUSI aTOMOB. SIBJIEHUE «IIpOBajiay 3JIEKTPOHA HA
MpUMepe CTPOSHUSI aTOMOB XpoMa, MeJi, cepeOpa. BaneHTHbIE COCTOSIHUSI aTOMOB
d-2JIeMEHTOB, CTCIICHH OKHCICHHS aTOMOB B COCIMHCHUSAX. 3aBHCHMOCTb
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M THAPOKCHIOB METAUIOB OT 3HAYECHUS
CTENICHU OKMCIICHHUS DJIEMEHTAa B COCJIMHEHUU (Ha MpUMEPE COCAMHEHUN Xpoma).
[lepBoHauanbHbBIC IPECTABICHUS O KOMIUIEKCHBIX COCAUHEHUSIX.

Menpb u cepebpo: CTpOE€HHE aTOMOB, CTENEHU OKucieHus. OOIue KpaTKue
MPEACTaBICHUS] O (PU3MYECKUX M XHUMHYECKUX CBOMCTBAX MPOCTHIX BEIIECTB
(B3aUMOJICHCTBHE C KUCIOTAMU-OKUCIUTENSIMHU), 00 UX OKCHUIAX, THIPOKCUIAX U
coJisix, ux mpumeHeHuu. [IpeacTaBieHuss 06 aMMHUAYHBIX KOMIUIEKCax cepedpa u
Menu. KauecTBeHHbBIEC peakiiuy Ha KaTHOHBI Meau (2+) u cepedpa.

[{uHK: cTpoeHue aToMa, CTENIEHb OKUCIECHUSA. XapaKTePUCTUKA (PU3NUECKUX U
XUMHUYECKUX CBOMCTB, MPUMEHEHHE, aM(DOTEpHbIE CBOMCTBA OKCHIA U THAPOKCHUIA.
KauecTBeHHbBIE pEaKIIMU HA KATUOHBI IMHKA.

Kene3o: cTtpoeHue atoma, CTeneHM OKHUCIeHUs. HaxoxiaeHue B mpupoje.
dusnyecKkue U XUMUYECKUE CBOMCTBA JKeJie3a, MpuMeHeHue. buonornyeckas poib
xene3a. Oxcuapl, Tuapokcuasl U conu xenesa (1) u xenesa (lll), ux cocras,
CBOICTBa U TostydeHue. KauecTBeHHbIEC peakIuy Ha KaTUOHBI kene3a (2+) u xene3a
(3+). Uyryn um cranb — cruiaBel >kene3a. [Ipom3BoJICTBO uyryHa W CTaju.
DKoJornYecKue mpoOIeMbl, CBSI3aHHBIE C METALTYPTUUECKUMHU MPOU3BOACTBAMH.

DKCMEepUMEHTATBHOE U3YUYEHUE BEIIECTB U SABJICHUM:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaMU;

MOJICIIMPOBAHUE METATUTMYECKON KPUCTATUIMYECKON PEIIETKH;

M3y4E€HUE B3aUMOJICMCTBUS METAJNIOB C BOJIOW, C pACTBOPAMM COJIEH U KUCJIOT,
HCCIIEIOBAHUE TMPOIECCOB AJIEKTPOJIM3a pacTBopoB xyopuaa meau (l1) m monuna
KaJIHsl, KOPPO3UU METAJIOB;

U3y4eHUe OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHUIOB KaJbLIUS W HATPUA C
BOJIOM, X TUJPOKCUAOB — ¢ okcuaoM yraepona (1V) u kucnoramu;

W3Yy4Y€HUE CBOMCTB KapOOHATOB U THIPOKAPOOHATOR KaJIbIIMSI, JKECTKOU BOJIBI;

M3yYEHHUE TPOIIECCOB IMOJYyUYECHHS THUIAPOKCHUIOB >Kejie3a, UX XUMHUUYECKHUX
CBOJMCTB;



M3y4YeHUE PU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMi Ha MOHBI (MarHus,
KaJIbITUS, aJTFOMUHUS, IIMHKA, kene3a (2+) u xenesa (3+), meau (2+);

HaOJIOICHUE U OMHMCAaHWE OKpalllMBaHUs IJIaMEHU MOHAMU HATpHsl, Kalus U
KaJIbLIHS;

ucciaenoBanne aM(POTEPHBIX CBOWCTB THUAPOKCHIA ATIOMUHHUS, THAPOKCHIA
xpoma (I1l) u rugpokcuia IUHKA;

pEILIEHHE DKCIIEPUMEHTAIBHBIX 3a/1a4 MO TeMe «BaxHeline MeTamibl U UX
COEIUHECHUS.

XuMHS M OKPYXKAKOIIAS Cpeaa

BemecrBa u Marepuansl B IOBCEAHEBHOM JKM3HHM 4YEJIOBEKa. BaknHeumune
BEIIECTBA U MaTepualbl, 00JacTH MX NMPUMEHEHHs. be3onacHoe HCIoNIb30BaHUE
BEIIECTB M XMMUYECKHX peakuuii B ObITy. llepBasi momoinb mpu XUMHUYECKUX
05KOrax U OTPABJICHUAX.

HoBble MaTepraiibl ¥ TEXHOJIOTUU. [[pUHINAIIBI «3€JIEHON XUMUW.

OCHOBBI HKOJIOTHYECKON TPaMOTHOCTH. XHUMHUS U 3J0pPOBbE. 3HAUYECHUE
U3Y4aeMbIX XUMHYECKUX DJIEMEHTOB M MX COCAMHEHHM Il (QYyHKIIMOHUPOBAHUS
opranusma yesnoBeka. [loHsTue o 310poBoM 00pase KU3HU.

XUMHUYECKOE 3arpsi3HEHUE OKPY KaIOIIEH cpelibl. DKOJOTHUECKUE TTPOOIIEMBI,
CBSI3aHHBIE C COCIMHEHUSIMH YTIIEPOJa, a30Ta, CEPhI, THKEIBIX MeTauoB. [loHsTHE
o IIJIK. Poip XumMuu B pelieHuH 3KOJIOTHISCKHUX MPOOIeM.

OKCIIEpUMEHTAIbHOE HM3Y4YEHUE BEIIECTB U SIBICHUI: O3HAKOMJICHUE C
oOpasiiaMu MartepuanoB (CTEKJIO, CIJIaBbl METAJIJIOB, MOJUMEPHBIE MaTepHUabl),
ONpPEAECICHUE KUCIOTHOCTA TMPUPOAHBIX BOJ, MOAECIMPOBAHUE MpOIEcca
00pa3oBaHus KUCIOTHOTO A0S, U3yUYCHHE €r0 BO3ICHCTBUS HA MaTEPUAJIBI.

IloBTOpeHne m 00001IeHMe 3HAHUI OCHOBHBIX pa3aesioB KypcoB 8-9
KJIACCOB

[Tepuonnueckuii 3akoH u lleproanueckas cucteMa XUMUYECKUX SJIEMEHTOB B
CBETE MPEACTABJICHUN O CTPOCHUSI aTOMa. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB
XAMHWYECKUX JJIEMEHTOB U UX COCMHEHUN B IEPUOJAX U rPyINIax.

CtpoeHue BelecTBa B TBEPIOM, KUIAKOM U Ta3000pa3HOM COCTOSIHUH. BUibI
XUMHUUYECKON CBA3U. 3aBUCHMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAILIMYECKOU
PELIETKU U BUJIa XUMUYECKOU CBSI3H.

Knaccudpukanuss XUMHUECKUX pEaKIUid 10 pa3IMYHbIM  IPU3HAKAM.
[IporHo3upoBaHre BO3MOKHOCTHM NPOTEKAHUS XUMHUYECKHX IIPEBPALICHUN B
Pa3IMYHBIX YCJIOBUSIX HA OCHOBE IMPEICTABICHUNA XHUMUYECKOW KUHETHUKH U
TEPMOIMHAMUKH.

XUMHUUYECKHE peakuu B pacTBopax. ['maponns coseil. Peakuuu okuciaeHus -
BOCCTAHOBJICHUS. DJIEKTPOJIN3.



CBoiicTBa KHCJIOT, OCHOBaHMM M COJ€H B CBeTE MNpPEACTaBICHUNA 00
DNEKTPOJIMTUYECKOM  JUCCOLMAMA U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuusx.

Mestcnpeomemmnuie ceasu

Peanmnsanuss MeXnpeIMETHBIX CBSI3€M INPU W3YYEHHM XUMHM B 9 Kiacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIOJIIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHSATHM, TAK ¥ IOHATUN, IPUHSTHIX B OTAEIbHBIX €CTECTBEHHBIX HAYKaX.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHUS: SABJIEHUE (IIPOIECC), HAYUYHbIN (aKT,
TUIOTE3a, TEOpHsl, 3aKOH, aHalu3, CHUHTE3, KiIaccu(UKalus, NEePUOAUYHOCTD,
HaOJI0/IeHNE, IKCIEPUMEHT, MOJETUPOBAHUE, U3MEPEHHE, MOJENb, TEXHOJIOTHS,
MaTepUaIbl.

®duzrka: BEMIECTBO, TeJNO, (PU3NUYECKUE BEIUYUHBI, C€IUHUIBI HU3MEPEHHUS,
Macca, 00bEM, KOJIMYECTBO TEIUIOThI, aTOMBI M MOJIEKYJIbI, arPEraTHbIE COCTOSTHUE
BEILECTBA, CTPOEHUE Ta30B, XUAKOCTEM W TBEPAbIX (KPUCTAUIMYECKHX) TeEI,
KpUCTAJUTNYECKAs pEIIETKa, SJIEKTPOH, AJIPO aTOMa, POTOH, HEUTPOH, NOH, HYKJIH/I,
W30TOMbI, KBAaHTHI, PAJAMOAKTHUBHOCTH, aibda-, OeTa- U TramMMma-uslyuyeHue,
AIEKTPUUYECKUN 3apsil, IPOBOJHUKH, MOTYIPOBOJIHUKHU, TUICKTPUKH, COJTHEUHBIN
CIEKTp, pa3yioKeHUe OeI0ro CBeTa B CIEKTP.

buosnorus: sxocucreMa, ouochepa, GoTocHHTE3, MPOIIECCHl 0OMEHA BEIIECTB,
MUHEpalbHbIe YIOOPEHUS, MHUKPOIIEMEHThI, MAaKpPOIJIEMEHThI, MHUTATECIbHBIC
BEILECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TTOPO/IbI, MOJIE3HBIC
MCKOIIaeMbI€, TOIJIMBO, BOJIHBIE PECYPCHI, TUTAHETA 3eMJIS.

TexHomorus: CTPOUTEIbHBIE  TEXHOJOTHH, CEJIbCKOXO3SIIICTBEHHBIE
TE€XHOJIOTUH, TEXHOJIOTUHU 3JIEKTPOHHOM MTPOMBIILIEHHOCTH, HAHOTEXHOJIOTHH.



[JIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI [TIPOIPAMMBI 110 XUMUU
HA YPOBHE OCHOBHOI'O OBLLEI'O OBPA30OBAHUS (YIJIYBJIEHHBIN
YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
oOpa3oBaHUs JOCTHUTAIOTCS B XOJI¢ OOYyYCHHsS] XUMHUHM B E€AUHCTBE Y4YEOHOU U
BOCITUTATEIBHON ACSTEIBHOCTH 00pa30BaTEIbHOM OpraHU3alui B COOTBETCTBUH C
TPAAULUOHHBIMA POCCUHCKUMU COLIMOKYJIBTYPHBIMH U JYXOBHO-HPaBCTBEHHBIMU
IIEHHOCTSIMH, TPHUHITHIMA B OOIIECTBE NpPAaBWIAMH W HOPMaMd MOBEACHUS U
CIIOCOOCTBYIOT TMpOIecCaM CaMOTO3HAHWSA, CaMOPA3BHTHS ¥  COIHAIA3AIUN
oOydJarommxcs.

JIn4HOCTHBIE  pE3yJIbTaThl  OTPAXKalOT  TOTOBHOCTh  OOYYalOIIUXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIECHHOCTHBIX OpUEHTAlUW U
pacIIMpEHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpUOTHYECKOT0 BOCIIMTAHMS:

[IPOSIBJIEHUE LEHHOCTHOI'O OTHOLIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY,
HAayYHOMY U HCTOPUYECKOMY HACJIEAUIO, IOHUMAaHUE 3HAYCHHUSI XUMUUECKOW HAYKHU
Y TEXHOJIOTUH B KU3HU COBPEMEHHOTO OOIIECTBA, B Pa3BUTUM SYKOHOMUKHU Poccuu
Y CBOETO PETHOHA;

2) rpa:KIaHCKOr0 BOCIIUTAHUSA:

MPEJCTABJICHUE O COLMAIBHBIX HOPMax M MPABAJIAX MEKIMYHOCTHBIX
OTHOLIEHUW B KOJUICKTHUBE, MPOSBICHHUE KOMMYHUKATUBHOM KYJIbTYpbl B
pa3HOOOpa3HON COBMECTHOM JESATEILHOCTH;

CTpeMJICHHE K B3aMMOIIOHHMAHUIO W B3aUMOIIOMOIIM B Mpoliecce yueOHOM u
BHEY4YEOHOM JEATEIHHOCTH;

TOTOBHOCTh OLICHMBAaTh CBOE€ IOBEACHHE W IOCTYNKH CBOMX TOBApUILEHU C
MO3ULIMA HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHUS IOCIEICTBUU
MOCTYIIKOB;

3) popMupoOBaHUS HEHHOCTH HAYYHOI'0 IO3HAHUA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U HEOOXOAMMBIC IS
MMOHUMAaHHUS CYITHOCTH HAYYHON KapTUHBI MUPA;

OCO3HAHUWE LICHHOCTHU HAYYHOT'O MTO3HAHUS JJIs1 Pa3BUTHS KOXKIO0T0 YEJIOBEKa U
MIPOU3BOJIUTEIIBHBIX CHJI OOIIECTBA B IIEJIOM, POJIM U MeCTa HayKu «XUMHUS» B
CUCTEME HAyYHBIX MPEACTABICHUNA O 3aKOHOMEPHOCTSX Pa3BUTUS IIPUPOIbI,
B3aHMOCBSI3SIX YEJIOBEKA C IPUPOAHOM U TEXHOJIOTUYECKON CPENOM;

MO3HaBaTeNbHAsI MOTHBALUsI M MHTEpPEC K OOYYEeHHIO, TOTOBHOCTh H
CIIOCOOHOCTh K CaMOpPa3BUTHIO U CaMOOOpPa30BaHMIO, K HCCIIEI0BATEIbCKON



NEeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMpaBlIEHUS M YPOBHA JalbHEUIIETrO
oOyueHus;

4) BOCIUTAHUSA KYJbTYPbI 3/10POBbSI:

OCO3HAHUE IICHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKA Ha 3/IOPOBBIA 00pa3 >KU3HU, OCO3HAHWE TMOCICACTBUN U
HEIPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aJKOT0Jsl, HAPKOTUKOB, KypEeHHUs),
HEOOXOJMMOCTH COOMIOJICHUs] TMpaBuia 0€30MacHOCTH TIpU  OOpallleHuu ¢
XUMUYECKAMH BEIIECTBAMH B YUECOHBIX U )KH3HEHHBIX CUTYyaITUsX;

S) Tpy10BOI0 BOCIIMTAHMS:

dbopMHpOBaHUE TICHHOCTHOTO OTHOIICHHS K TPYIAOBOM ACSITEIBHOCTH Kak
€CTECTBEHHOM MOTPEOHOCTH YeJIOBEKAa M K MCCIIEIOBATEIBCKOMN NESITEIbHOCTH KaK
BBICOKO BOCTPEOOBaHHOM B COBPEMEHHOM OOIIIECTBE;

pa3BUTHE MHTEpeca K MpodeccusiM, CBA3aHHBIM C XUMHUEH, B TOM YHCIE K
npodeccusiM HaydHOU cepbl, 0CO3HAHNE BO3MOXKHOCTH CaMOpealn3alii B 3TOU
chepe;

6) 3K0JI0rNYecKOro BOCIIMTAHUS

OCO3HAaHHE HEOOXOIUMOCTH OTHOIICHHS K MPUPOJIE KaK UICTOYHUKY KU3HU HA
3emMiie, OCHOBE €€ CYIIECTBOBAHUS,

MOBBLIIIICHUE YPOBHSI JKOJOTUYECKON KyJIbTYphl: MPUOOPETCHUE OIbITA
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX MOCHEACTBUNA IS
OKpYXaIoIlel Cpe/bl; 0CO3HAHUE I100aTBHOTO XapaKTepa IKOJIOTHIECKUX MTPOoOIemM
U IyTEU X PEIICHUS; CTIOCOOHOCTh MPUMEHSTh 3HAHUSI, TOJTy4aeMble MPU N3YUEHUU
XUMUM, JJISI PEIICHUs 3aJay, CBSI3aHHBIX C OKPYKAIOIIeW Cpenoi; aKTUBHOE
HEMPUATHE JEHUCTBUM, MPUHOCAIINX BpPE OKPYKAIOUIEH Cpele; OCO3HAHHUE CBOEU
pOJIM Kak TpaKAaHWHA W TOTPEOUTENsE B YCIOBUSX B3aMMOCBSI3U MPUPOTHOM,
TEXHOJIOTUYECKON U COLUAIBHOM Cpel; TOTOBHOCTh K YYaCTHUIO B MPAKTHUYECKOU
JEATEIIbBHOCTH SKOJIOTHYECKON HAMPaBICHHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yJbTaThl O00yUYalOIIMXCSA, OCBOMBIIMX MPOrpaMmy IO
XUMHH OCHOBHOT'O O0IIeT0 00pa30BaHusl, BKIOYAIOT:

YCBOCHHE MEXIUCIUIUIMHAPHBIX (MEXMIPEIMETHBIX) OHATUN, OTPaXKatOIIUX
MaTepualbHOE €IWHCTBO MHpa U TMpolecc NOo3HaHUs (BEIIEeCTBO, CBOMCTBO,
DHEpPrus, SIBJICHUE, HAYYHBIM (DAKT, 3aKOHOMEPHOCTb, TMIIOTE3a, 3aKOH, TEOpHS,
HaOJI0IeHNEe, U3MEPEHHE, UCCIIEA0BaHNE, SKCIIEPUMEHT U JPYTHE);

OBJIAZICHUE YHUBEPCAJIbHBIMH Y4YEOHBIMH ACUCTBUSIMH (T1O3HABATEIHHBIMH,
KOMMYHHUKATUBHBIMH,  PETYJISATUBHBIMH),  BaXXHBIMM  JJIs  TIOBBIIICHUSA
(G ()EKTUBHOCTH OCBOCHMS COJEpKaHUS Yy4yeOHOTO mpeameTa, (POpMHUPOBAHUS



KOMIIETEHLIUM, a  TakkKe  IPOEKTHO-UCCIEAOBATENIbCKON  JeSTENbHOCTU
oOy4aronuxcs B Kypce XuMuUu;

CIIOCOOHOCTh MX HCIOJIb30BaTh B YUEOHOM, IMO3HABATEIHHOM U COLMATIBLHOM
MPaKTHKE.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicCTBUS

ba3oBble jornueckue aecTBUs:

YMEHHSI HCIOJIb30BaTh MPHUEMBI JIOTUYECKOTO MBIIUJIEHUS NPU OCBOCHHUH
3HAHUM: PACKPBIBATH CMBICT XUMHUYECKUX MOHSITHHA (BBIACIATh UX CYIIECTBEHHbIE
MPU3HAKH, YCTAHABINBATH B3aUMOCBSA3b C JIPYTUMU MOHSATUSIMU); aHAIU3UPOBATh,
CpaBHUBAThb, 0000IaTh, BHIOMpPATh OCHOBAHWUA JUIS KJIacCU(UKAIUU U
CUCTEMATU3alMN XUMHUYECKUX BEIIECTB M XUMHYECKUX PEAKIMil; yCTaHABIMBAaTh
MPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXTy 00bEKTaMU U3YUEHUST; CTPOUTH JIOTHYECKUE
paccyxJieHus (MHIyKTUBHbBIC, TEAYKTUBHBIC, IO AaHAJIOTHH ); MpeJjlaratb KpUTepUu
Y BBISIBJISITH OOIIME 3aKOHOMEPHOCTH M MPOTUBOPEUMS B U3y4aeMbIX Mpolieccax u
SBJICHUSIX; MPOBOJUTH BBIBOABI M 3aKJIOUCHHS; YMEHHS MPUMEHSTh B IpOIECcce
MO3HAHUS MOHSTHS (TIPEIMETHBIE U METANPEIMETHBIE ), CAMBOJIMYECKHE (3HAKOBBIE)
MOJIEJIY, UCTIOJIb3yeMble B XUMHUU, TPEOOPA30BbIBATH MO/ICIIbHBIE TIPEICTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XUMHu4eckas (opmylia W YypaBHEHUE
XUMHUUYECKOUN peakiy — MPU PEIICHUH YYeOHBIX 3a/1a4; C YYETOM 3TUX MOJEIbHBIX
NpEACTABICHUM  XapaKTepU30BaTh M3ydYaeMble XHMMHYECKHE BEIIECTBA U
XUMHUYECKUE PEAKIINH.

ba3oBble wucciaexoBareJibcKue [IeMCTBUA (METOAbI HAYYHOIO IO3HAHUA
BeILECTB M SIBJICHUIT):

YMEHUSI TPUMEHATh METOJbl HAayYHOTO TMO3HAHUSI BEIIECTB U SIBJICHUM Ha
IMIIUPUYECKOM M TEOPETUYECKOM YPOBHSIX B Yy4eOHOM TO3HABATEIBHON U
MPOEKTHO-UCCIIEIOBATEIbCKOM AESTEIbHOCTH;

YMEHHUS HKCIOJb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAaueCTBE HHCTPYMEHTA
MO3HAHUS Y CAMOCTOSITENIbHO CTaBUTh BOIIPOCHI; aHATU3UPOBATh (DAKTHI, BBISIBISATh
u GopMyIUpoOBaTh MPOOJIEMY, ONPENENATh 1eJb U 3aJa4d, COOTBETCTBYIOLIUE
pEIIeHHIO MTPOOJIEMBI; TIPEAJIaraTh OMUCATENbHYIO U OOBSICHUTEIIBHYIO TUIIOTE3Y
U OCYHIIECTBJISITH €€ TPOBEPKY; YMEHHUS MPOBOAUTH HM3MEPEHHS HEOOXOIMMBIX
MapaMeTpoB, BBIYUCIICHUS, MOJICIUPOBAHUE, HAOIIOJCHUS U OKCIIEPUMEHTHI
(peasibHBIE W MBICJIICHHBIE), CaMOCTOSITEJIbHO TPOTHO3MPOBATH PE3YJIbTaTHI,
dbopmynupoBaTh 0000IIEHUSI U BBIBOJBI 1O pe3yJibTaTaM IMPOBEJACHHOTO OIbITA,
WCCJIEIOBAHMUSI, COCTABJISTh OTUET O MPOJICTIaHHOMN padoTe;

Pa6ora c nunopmanueii:

YMEHHUsI OPUEHTUPOBATHCS B PA3TMYHBIX UCTOYHUKAX MH(OpMaIKM (Hay4yHO-

MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXaHUsl, CIPaBOYHBIE IOCOOUS,



pecypcbl MIHTepHeTa); aHaIu3upoBaTh MHPOPMALIMIO U KPUTHYECKH OLICHUBATh €€
JIOCTOBEPHOCTh M HEMPOTHUBOPEYMBOCTh, OTOMpaTh M HHTEPIPETHPOBATH
uH(pOpMaIUIO, 3HAUMMYIO JJIA pelleHUs y4eOHOW 3ajaud; YMEHUsS TPUMEHSTh
pa3iauuHble METOAbl M (POpMyIMpOBaTH 3ampochl MPU TOUCKE U OTOOpe
uHbopMaIuy, HEOOXOIUMOU MJis BBIMOJHEHUS Y4YEOHBIX 3a7ad; HCIOJIb30BaTh
WH(OOPMAITMOHHO KOMMYHHMKATHUBHBIE TEXHOJIOTMM M Pa3jMYHble IMOMCKOBBIE
CUCTEMBI; CAMOCTOSITEIbHO BBIOMPATh ONTUMAJIbHYIO (GOPMY MPEACTABICHHUS
uHbopMaluu (cxeMbl, rpaduKku, AUAarpaMMbl, TaONHIBI, PUCYHKH U JApYyTUe
¢dbopMBbI); YMEHHS HCIOIB30BaTh HAYYHBIN SI3BIK B Kaue€CTBE CpencTBa pabOTHI C
XUMHYECKOM HWHpopManueil; MNpUMEHATh MEXNpeAMeTHble (pusuueckue u
MaTEeMaTUYeCKHUE) 3HAKU U CHUMBOJIBI, (DOPMYJIbl, aOOpeBUaTyphbl, HOMEHKIIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CHUMBOJIMYECKHE  CPEJICTBA
HaIJISIHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEPCAJbHbIE YUeOHbIe HeiCTBUS:

1) ymenus oOmieHus (MMCbMEHHOM U YCTHOM KOMMYHUKAIIVH):

MPEACTABIATh IOJYUYEHHBIE PE3YJIbTaThl MO3HABATEIBHOM NESITEIHHOCTH B
YCTHBIX W THCbMEHHBIX TEKCTaX; IyOJIMYHO BBICTYyNaTh C Mpe3eHTaluen
pE3yNbTATOB BBHINOJHEHHUS XUMHUYECKOTO 3SKCHEpUMEHTa (HCCIeqoBaTeIbCKOM
7a00paTOPHON UITM MPAKTUYECKON pabOThI, y4eOHOTO MPOEKTA); B XOJ€ IUajiora u
(MIM) IUCKYyCCUU 3a7aBaTh BOMPOCHI IO 00CYK/1aeMOM TeME U BBICKA3bIBaTh UJIEH,
(GbopMyIupoBaTh CBOU MPEUIOKEHHUS OTHOCUTEIBHO BBIMOJIHEHUS MPEJI0KEHHOM
3aJ1a4yu.

2) ymeHus1 yueOHOro COTpyAHMYECTBA (TPyIIOBas KOMMYHUKAIHA):

y4acTBOBaTh B TPYININOBBIX (opMax pabOThl: IIAHUPOBATH OPTraHU3ALMIO
COBMECTHOI paboThl, OMpENEIsTh CBOIO PpOJIb, PACHPENEIATh 3aJadd MEXIy
YJICHAMH TPYMIBI, BBHINOJHATH CBOIO YacTh pPaOOThI, KOOPAMHUPOBATH CBOU
JEUCTBUSL C ACHUCTBUSIMU JPYIMX WICHOB KOMaHIbI, ONPEIEISATh KPUTEPUU MO
OLICHKE KayeCTBa BBIMOJHEHHON padoOThl; pelaTh BO3HUKAIOUIME MPOOJIEeMBbl Ha
OCHOBE yuyeTa OOIIMX HMHTEPECOB M COIVIACOBAHMS TMO3MIIMI, ydacTBOBaTh B
OOCYXKJeHHH, OOMEHE MHEHUSIMH, «MO3TOBOM WITYpMe» M JApyrux ¢dopmax
B3aUMOJECUCTBUA.

PerynsiTuBHBIC YHHBeEpcaJbHbIe YueOHbIe NeiCTBUSA

OBHaJleHI/IC YHUBCPCAJTbHBIMHA y‘IC6HBIMI/I PEryJIATUBHBIMUA JICP'ICTBHHMH
BKJIIOYACT Pa3BUTUC CaMOOpraHn3alv, CaAMOKOHTPOJI, CaAMOKOPPCKIHWHU, B TOM
HUCJIC:



yMEHUSl peliaTh y4eOHble M HCCIIEOBATENbCKUE 3a/ladyd: CaMOCTOATEIbHO
BBIOMpATh CHIOCOO pellieHusl yueOHOU 3a1auu (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHusi, BbIOMpAaTh HauboJee MOAXOMSAIMIMA C YYETOM CaMOCTOSITEIBHO
BBIJICTICHHBIX KPUTEPUEB), IUIAHUPOBATH CBOIO Pa0OTY MPH PEIICHUN yueOHOU UITU
UCCIIEIOBATENLCKOM 33/1a4; HA OCHOBE MOJYYEHHBIX PE3yIbTaTOB (POPMYITUPOBATH
0000IIeHUsI W BBIBOJIbI, IMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE MPOIIECCOB,;
aHAJM3UPOBAaTh PE3YJIbTAThl: COOTHOCHTH CBOM JCHCTBHS C IUJIAHUPYEMBIMHU
pe3yNbTaTaMH, OCYLIECTBISATH CAMOKOHTPOJIb JAESTEIBHOCTH; KOPPEKTHPOBATH
CBOIO JIESATEIBHOCTh HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHble pE3yNbTaThl OCBOEHUS MPOTpaMMbl MO XHUMHUU OCHOBHOTO
obmiero obpa3oBaHUs Ha YIUIYOJICHHOM YPOBHE MMEIOT OOIee CoJepkKaTeabHOe
AJIPO C IPEIMETHBIMU pe3yJIbTaTaMu 0a30BOT0 YPOBHS, COTJIACOBAHBI MEXKTY COOOM,
YTO TMO3BOJISICT PEATM30BBIBATh YINIYOJICHHOE M3YYEHHE KaK B PaMKax OTIEIbHBIX
KJIAaCCOB, TaK M B paMKaxX peaju3alui WHANBUAYATbHBIX 00pa30BaTEIbHBIX
TPAeKTOPHIi, B TOM YHCII€ UCIIOJb3Ys CETEBOE B3aUMO/ieicTBUE opranu3amuu. 1o
3aBEpIICHUN peaTn3alid MPOrpaMMbl YIIIYyOJIEHHOTO YpOBHS oOyd4aromuecs
CMOTYT JIeTaJbHEE OCBOUTH MaTEepPHaII, OBJIAICTh PACIIMPEHHBIM KPYT'OM MTOHSATHN U
METOJIOB, PEIIaTh 3a/1a4n 00JIee BEICOKOTO YPOBHS CIIOKHOCTH.

[IpeameTHBIC pe3yabTaThl BKIIOYAIOT: OCBOCHHE OOYUYAIOIIMMHUCS HAYIHBIX
3HAHWM, YMEHUH U CTIOCOOOB JEHCTBUM, CIEIU(UUECKUX JJIs TPEAMETHON 001acTh
«X¥UMHS»; OCHOBBI HAYYHOTO MBIIIJICHUS; BHUIBI JCSITEIBHOCTH MO TMOTYYEHUIO
HOBOTO 3HAaHWS, €ro WHTEPNpeTaliyd, NpeoOpa3OoBaHUI0 W TPUMCHCHHIO B
pa3sTUYHBIX YYEOHBIX UM peajbHBIX JKU3HEHHBIX YCJIOBHSAX; OOCCIICUMBAIOT
BO3MOYKHOCTH YCIICIITHOTO OOYUEHHMSI Ha CIEAYIOIIEM YPOBHE 00pa30BaHuUs.

K xoHuy oOyuenuss ¢ 9 knacce y oOyuwarmierocss OyayT copMUpOBaHbI
CJIEIYIONTUE MPEIMETHBIC PE3YIbTAThl U3YUYCHHS XUMUHW Ha YTITyOJIEHHBIM YPOBHE:

PacCKpbIBAaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUYECKUN DJIEMEHT,
aToOM, MOJIEKYyJla, MOH, KaTHOH, AaHUOH, 3JIEKTPOOTPUUATEIBHOCTh, CTEHEHb
OKHCIICHUS, XMMHUYECKasl peaklus, TeIIoBoM 3((eKT peakinu, MoJjb, MOJSPHBIMI
00BEM, pacTBOp;

AIIEKTPOJIUTHI, HEIJIEKTPOJIMTHI, SJIEKTPOJIUTHYECKAS] TUCCOLMALUS, PEAKIINH
MOHHOTO OOMEHa, TUAPOJU3 CoJield, oOpaTUMble M HEOOpaTHMbIE pPEAKIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIIMH, OKHUCIHUTENb, BOCCTAaHOBUTEID,
OKHCIIGHHE U BOCCTAHOBJIGHHE, DJJEKTPOJIM3, aJJIOTponus, amMQpOTepHOCTb,
XUMUYECKas CBsA3b (KOBAJEHTHAs, MOHHAs, METAJUIMYECKasi), MEXMOJIEKYJISIPHbIC



B3aUMOJIEUCTBUS (BOJOpPOAHAsl CBsi3b, cuiibl BaH-nep-Baanbca), KoMIuieKCHbIe
COEJIMHEHHUS, KPUCTATMYECKUE PEIIeTKH (MPUMHUTHBHAsI KyOuuyeckas, 0ObEMHO-
LEHTPUPOBAHHAS KyOuueckas, rpaHEEHTPUPOBAHHAS KyOudeckas,
reKcaroHaljibHasi IUIOTHOYMAaKOBaHHAs), KOPPO3Usl METAIIOB, CIUIABBI, CKOPOCTH
XAMHUYECKON PEAKIINH, KaTAlIN3, XUMUYECKOE PABHOBECHE, 3JIEMEHTHI XUMUYECKOMN
TEPMOJMHAMHKHN KaK OJHOM U3 TEOPETUYECKUX OCHOB Xxumud; [1/1K;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUI U IPUMEHSATD
9T MOHATHUSI IPU ONUCAHUU BEILIECTB U UX MPEBPAILICHHUII;

WCITOJI30BATh XUMHYECKYI0 CHMBOJIMKY JIJISl COCTABJICHUS (DOPMYJT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONPENENATh BAJEHTHOCTh U CTENEHb OKHUCIICHUS XMMHUYECKUX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTAaBa, MIPUHAJJIEKHOCTD BEIIECTB K ONPEICICHHOMY
KJIacCy COeIUHEHUN 1o (dopMynaMm, BHUJIBl XUMHUUYECKON CBSI3M (KOBAaJCHTHOM,
MOHHOM, METAJJIMYECKOW) B HEOPraHWMYECKUX COCTUHEHMSX, 3aps]l HOHA IO
XUMHUYECKON (opmysie, XapakTep Cpellbl B BOJHBIX PACTBOpPAX HEOPTaHUYECKHUX
COEIMHEHUM, TUIT KPUCTAJNIMYECKOMN PEIIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbica [lepuommueckoro 3akona J[. WM. MenngeneeBa u
JIEMOHCTPUPOBATH €0 MOHUMAHUE:

OMUCHIBATh U XapaKTepu30BaTh Ta0IMUHyI0 hopMy Ilepuoandeckoi cucTemsl
XUMUYECKUX 3JIEMEHTOB: Pa3IMyaTh MOHATUS «A-rpynna» u «b-rpymnma», «Mmaibie
NEPHUOJIBI» U «OO0NBIINE IEPUOIBIY;

OOBSICHAITh CBSI3b TOJIOKEHMsST d3JieMeHTa B Ilepuoauueckoil cucreme ¢
pacnpeieieHUueM BJIEKTPOHOB MO SHEPreTUYECKUM YPOBHSIM, IOAYPOBHAM H
opOUTaJIIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

BBIICNISITh OOINHME 3aKOHOMEPHOCTH B M3MEHEHHUM CBOWCTB AJIEMEHTOB U UX
COEIMHEHUMN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX CBOMCTB
OKCHUJIOB U THAPOKCHUIOB) B MpeJiesiax MaIbIX MEPUOJIOB U TJIABHBIX MOATPYII C
YYETOM CTPOCHUS UX ATOMOB;

pacKpbIBaTh CMBICI TEOPUU AJIEKTPOJUTHUECKON TMCCONMAIINY, 3aKkoHa ['ecca
M €ro CIEACTBUM, 3aKOHA JCHUCTBYIOLIMX MacC, 3aKOHOMEPHOCTEN HW3MEHEHUS
CKOPOCTM XHMMHUYECKOW PEaKIUW, HampaBJICHUS CMEUIEHUS XUMHUYECKOTO
PaBHOBECHS B 3aBUCUMOCTH OT Pa3INYHBIX (DAKTOPOB;

KJIaCCU(UIIMPOBATh XHWMHYECKHUE OJIEMEHTHI, HEOpraHWYeCKHEe BeIIeCTBa,
XUMHUUYECKUE peakiuu (110 YUCITY U COCTaBY YYACTBYIOIIUX B PEAKIIMH BEIIECTB, MO
TerIoBoMy d3(¢eKTy, Mo arperaTHOMY COCTOSHHUIO PEareHTOB, MO0 W3MEHEHUIO
CTEMICHEW OKUCIICHHS XUMHYECKHUX DJIEMEHTOB, MO OOpPAaTUMOCTH, IO YYacCTHIO
KaTajan3aropa);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUUYECKHE CBOICTBAa BEIIECTB
Pa3JIMUHBIX KJIACCOB HEOPTraHWYECKUX COCIMHEHUH, MOATBEpXkAas 3TO OMHCAHUE



IpUMEPAMH MOJIEKYJISIPHBIX U HOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMHUYECKHUX
peakuuii;

COCTABJISITh YPABHEHHUSI: DJIEKTPOIUTHUECKON TUCCOLMALIMN KUCIOT, HIeI0Yei
Y COJICH; TIOJTHBIE ¥ COKPAIIEHHBIC YPABHEHUS PEAKIIM HOHHOTO 0OMEHA; peaKITni,
MOATBEP)KIAIONINX CYIIICCTBOBAHWE TEHETHYECKOW CBSI3M MEXKIY BEIECTBAMU
Pa3IUYHBIX KIJIACCOB,;

packpbIBaTh  CYIIHOCTb MPOIECCOB THUJPOJIM3a COJIEH  IOCPEICTBOM
COCTABJICHHSI KPATKUX MOHHBIX M MOJIEKYJISIPHBIX YPABHCHHMA PEaKIIHi, CYITHOCTh
OKHUCJTUTEIIbHO-BOCCTAHOBUTEBHBIX ~ PEAKIUHA  TMOCPEACTBOM  COCTABJICHHS
AJIEKTPOHHOTO OajlaHCa 3TUX PeaKIni;

MPEICKa3bIBATh XapaKTEP CPEbl B BOJHBIX PACTBOPAX COJICH;

XapaKTepu30BaTh (OMHUCHIBATH) GU3HUUECKUE U XUMUYECKHUE CBOMCTBA MPOCTHIX
BellleCcTB (KUCIOPOJ, 030H, rpadut, anmas, KpeMHuid, 0op, azot, docdop, cepa,
XJIOp, HATPUM, KaJIuii, MarHUM, KaJdblIUNA, ATFOMUHUH, )KEJe30, ME/Ib, IIMHK, CEPeOpo)
U 00pa30BaHHBIX UMM CJIOKHBIX BEIIECTB, B TOM YHCJIE MX BOJHBIX PACTBOPOB
(aMMuaK, XJIOpOBOAOPO, cepoBoaopo, okcuabl yriepoaa (11, 1V), kpemuus (1V),
azota (I, I, I, IV, V) u docdopa (lll, V), cepsr (IV, VI), cepaucras, cepnas,
azoTHas, GocdopHas, yroapHas, KpEeMHHUEBAS KHCIIOTBI, OKCHABl M THAPOKCHUIIBI
mMeTaiioB |A—l1A-rpymm, amomuawus, meau (1), munka, sxenesa (11 u 11));

MOSICHATH COCTaB, OTHENbHBIE CIOCOOBI MOMYYEHHUSI U CBOMCTBA CIIOXKHBIX
BEIECTB (KUCIOPOJCOAEpKAIINE KUCIOTHl XJOpa, a30TUCTasi, OOpHas, yKCycHas
KHCJIOTBI U MX coiik, ramorenuibl kpemuus (1V) u gpocdopa (11l u V), okcun u
ruapokcu xpoma (111), nepmanranar kanus;

OTHMCHIBATH POJTh BAKHEHIITNX M3ydaeMbIX BEIIECTB B MPUPOTHBIX MPOIECCaX,
BIIUSIHUE HA KUBbIC OPTraHU3Mbl, MPUMEHEHHUE B PA3JIMUHBIX OTPACISAX IKOHOMHUKH,
WCITIOJIb30BAHUE JJI CO3/IaHUsI COBPEMEHHBIX MAaTEPHAJIOB U TEXHOJIOTHU;

MIPOBOJIUTH PEAKIIMH, MOATBEPIKIAOIINE KAYECTBEHHBINM COCTAaB Pa3IMYHBIX
BCIIIECTB, PACIIO3HABATh OMBITHBIM ITyTEM COJEpPIKAIIUecs B BOJHBIX PacTBOpPAX
WOHBL: XJIOpUA-, OpoMuUI-, UOAUA-, cyiabdar-, docdar-, kapboHaT-, CHIMKAT-,
cynbut-, cynbPua-, HUTpaT- U HUTPUT-HUOHBI, THUIPOKCUA-UOHBI, KATHOHBI
aMMOHMSI, MarHus, KaJblls, aTFOMUHMS, Keeza (2+) u xenesa (3+), meau (2+),
IIUHKA,

OOBSICHATHh M MPOTHO3UPOBATH CBOMCTBA BAXKHEHINNX M3y4acMbBIX BEIECCTB B
3aBUCUMOCTH OT MX COCTaBa M CTPOCHUs, MPUMEHECHHUE BEIIECTB B 3aBUCHMOCTU OT
WX CBOMCTB, BOBMOXXHOCTh MPOTEKAHUS XUMHUYECKHUX MPEBPAIICHUIN B Pa3TUIHBIX
YCIIOBHSIX HAa OCHOBE PACCMOTPCHHBIX 3JIEMCHTOB XUMHUYCCKOH KHHETHKH U
TEPMOIMHAMHUKH;

BBIYHCIIATh OTHOCHTEIIBHYIO MOJIEKYJISPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MAacCOBYIO JIOJIO XMMHYECKOTO 3JieMEHTa 1Mo (OpMyJie COCTUHEHHUS, MACCOBYIO



JIOJII0 BEIIECTBA B pAcTBOPE, MOJIBHYIO JIOJIF0 XUMHYECKOIO »JJIEMEHTa B
COCIMHEHUH, MOJISIPHYIO KOHLEHTpPALMI0 BEUIECTBA B pacTBOpPE, HAXOIUTh
npocTeiiyto (GopMyiTy BELIECTBA 10 MACCOBBIM MJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
IPOBOANUTH PACUETHI MO YPABHEHUSAM XUMHUYECKHX PEaKIMid ¢ Y4ETOM HeAOoCTaTKa
OJTHOTO W3 PEareHTOB, MPAKTUYECKOTO BBIXOAA MPOJYKTa, 3HAYCHHS TEIIOBOTO
¢ deKTa peakiu, ONpeaesaTh COCTaB CMECEH;

co0uro1aTh IpaBuiia 6e30nacHoi padoThI B JIaOOPATOPUH IIPU UCIIOJIb30BaHUN
XUMHYECKOH MOCYbI U 000pYyI0OBaHUS, a TAKXKE MPaBHJia 0OpAIICHUS C BEIIECTBAMU
B COOTBETCTBMHM C HHCTPYKIUSMHU BBITIOJHEHHsI J1a0OpATOPHBIX OIMBITOB U
NPaKTUYECKUX paldOT MO MNOJYyYEHHUIO M COOMpPAaHUIO Tra3000pa3HbIX BEIIECTB
(aMMHMaKa M yTJIeKUCIIOro Ta3a) U pelIeHUI0 SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeEMam
Kypca, TpEICTaBIsATh pE3yJbTaThl AKCIEpUMEHTa B  (OpME  BBIBOJIOB,
JI0Ka3aTeNbCTB, TPa(UKOB, TAOIUI] U BBISBISATH SMIIMPUIECKIE 3aKOHOMEPHOCTH;

IPUMEHATh OCHOBHBIE OTEpAIlMM MBICIUTEIBHON NEATEIBHOCTH (aHAIM3 U
CHUHTE3, CpaBHEHHE, O0000IIeHHEe, CHCTEMAaTH3allui0, BbBISBICHUE TNPUYMHHO-
CJIEICTBEHHBIX CBsI3€H) MPU U3yYEHUN CBOWCTB BEIIECTB U XMMHUUYECKUX pEaKLuH,
BJI/IETh €CTECTBEHHO-HAYYHBIMU METOJIaMU NO3HaHMsI (HaOJt0/IeHuE, U3MEPEHNUE,
MOJICJTUPOBAHUE, SKCIIEPUMEHT (PEabHBIA U MBICJICHHBIN);

OpPUMEHATH  TpaBwia  0Oe3omacHOro  oOpallieHuss ¢ BEIIECTBAMH,
UCIOJIb3YEMBIMHU B TIOBCETHEBHOM JKHU3HMU, ITPaBUIIa IOBEACHUS B LIESIX COEpEKEHUS
3I0pPOBbSl U OKpY)KAlOIIeW MPUPOAHON Cpeapl, MOHMMATh Bpel (ONacHOCTB)
BO3/ICICTBUSI HAa JKMBBICE OPTaHU3MBI OINpPEACICHHBIX BEIIECTB, MOSCHATH Ha
npUMepax CIocoObl YMEHbBIICHUSI U TPEJOTBPAIICHNUS UX BPEIHOTO BO3JICHCTBUS,
3HAYEHHUE KUPOB, OEIKOB, YIIIEBOIOB JUIsl OPraHU3Ma YeJIOBEKa;

UCIIOJIb30BaTh MOJyYEHHbIE MpEJCTaBiIeHUs O cdepax NpodecCHOHATIbHON
JeSITEIbBHOCTH, CBA3aHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJIOTUSIMHU, KaK OCHOBY
JU1s. Ipo(h)eCCUOHAIBHOM OpUEHTAIlMM W JIJISI OCO3HAHHOTO BhIOOpAa XHUMHHM Kak
po(UIHLHOTO MPeAMETa IPHU MPOI0DKEHIHN 00yUeHHUsI Ha YPOBHE CPEHETO 00IIETOo
o0Opa3oBaHus;

y4acTBOBaTh BO BHEYPOUYHON MPOEKTHO-HCCIIEAOBATEIbCKON JEATEIbHOCTH
XUMHYECKOM U XHUMHUKO-IKOJIOTUYECKON HaNpaBlIEHHOCTH, MPUOOPECTU OIBIT
IPOBEJICHNS YUEOHBIX HCCIEIOBAHUHN B YCIOBUSIX 00pa30BaTEIbHBIX OPraHU3aIINH,
a TaKXe opraHu3auuii (HEHTPOB) JOMOIHUTEIBHOIO 00pa30BaHUs ACTEH.



TEMATHYECKOE IINTAHUPOBAHHUE

9 KIIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
Ne ni/m Konrposbnsie  IIpaxkrnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
Pa3znen 1. BenrecTBO M XUMH4YeCKasi peakius
11 [loBTOpEeHue u yriay6ienue 3HaHUH O 8
' BEIIECTBE
12 OcHOBHBIE 3aKOHOM€PHOCTI/I POTEKAHUS 13 1 1
XUMHYECKHUX PEaKIUii
13 DNEeKTpOIUTHYECKAs JUCCOLHALINS. 12 1 5
' XUMHUECKUE peakIMM B pPacTBOpax
Wroro mo paszneny 33
Pasznea 2. Hemerananl 1 HX coeNHEHUS
21 OO61mas XxapakTepUCTHKa XUMUYECKUX 3 1
' aneMeHToB VIIA-rpynmnsl. ["anorenst
OO0mast XxapaKTepPUCTHKA XUMHYECKIX
2.2 anemeHTOB VIA-Tpymmer. Cepa u eé 9
COCIIMHEHUS
OO11ast XapaKTepPUCTHKA XUMHUYECKUX
2.3 aneMeHToB VA-Tpynimsl. A30T, Gpocop u ux 11 1
COCIIMHEHUS
OO11ast XxapaKTepUCTHKA XUMHYECKUX
2.4 aneMeHTOB |VA-rpynnsl. Yriepon u 11 1 2
KPEMHHUM, UX COCIUHEHHUS.




Uroro mo pazneny 39
Paznen 3. MeTaJuIbI M MX COeAUHEHUS

3.1 OO0uIre cBOiicTBAa METAJIIIOB 6

3.2 Baxkueiiue Metasuibl 1 UX COSIUHEHUSI 17
Uroro mo pazneny 23
Pasznen 4. Xumus u okpyxaomasi cpeaa

41 BemecTBa 1 Matepualibl B )KU3HH YEJIOBEKA. )
' OCHOBBI 9KOJIOTHYECKOM IrPaMOTHOCTH
Uroro no pazneny 2
Pazgen 5. O000menne 3 HAHUH

51 [ToBTOpeHue u 00oOIIIEHNE 3HAHUI 5
' OCHOBHBIX pa3JIelioB KypcoB 8—9 KiaccoB
Hroro no paszneny 5

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




HOYPOYHOE IINTAHUPOBAHHUE

9 KIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Hara uudposbie
Ne n/m Tema ypoxa Koutpoabueie IIpakTuueckue
Bcero u3ydyeHusi  oOpa3oBaTeJIbHbIEC
padoThI padoThI
pecypcsbl
bu6nuotreka [IOK,
1. CrpoeHue aToMOB 1
Mos mkona
IlocinenoBaTeIbLHOCTE 3aII0JHEHUS bu6nmoteka LIOK,
2. JNEKTPOHHBIX OpOUTANIE AaTOMOB MaJbIX 1 Mos mikona
NIEPUOJI0B
3 Oco0eHHOCTH 3aM0THEHUS AIEKTPOHHBIX 1 Bubmorexa LHOK,
' opOuTaseil aToMOB GOJIBIIUX MEPHOJIOB Mos mxona
bu6nmoteka LIOK,
4. CreneHb OKUCIIEHUS U BaJIEHTHOCTD 1 Most HIKoIa
bu6mmoteka 11OK,
5. Bunpl xumndeckoi cBs3u 1 Most ImKoma
OOMeHHBIN U TOHOPHO-aKLETITOPHBIN bu6muoreka [{OK,
6 MeXaHHU3M 00pa30BaHUs KOBAaJIEHTHOMN 1 Mos mkona
' CBsA3H. MeXMOJIEKyIsIpHbIE
B3aMMOJEICTBUSA
THUIBI KPUCTAININYECKUX PEIIETOK, bu6muoreka [{OK,
7. 0COOEHHOCTH CTPOCHHUS 1 Mos mkona
KPUCTALIMYECKUX PEMIETOK




3aBHCHMOCTH CBOMCTB BCIICCTBA OT TUIIA

bu6nunoteka LIOK,

[Iporno3upoBanue BO3MOKHOCTH

8. KPUCTAJUIMYECKON PEIIETKU U BUIa Mos mkona
XUMHUYECKOHN CBS3H
9 Knaccuukanus XMMHYECKUX PEAKIMIA Bubmmorexa HOK,
' 110 Pa3JIMYHBIM [IPH3HAKAM Most mikoa
10 DHepreTHKa XUMUYECKHX PEAKIIUA. Bubmoreka [OK,
' TemnoBoii 3GPeKT XUMUYECKOH peaKIuy Mos uikona
Brrunciienus 1o TepMOXUMHYECKOMY bubnuoreka L{OK,
YPaBHEHHUIO PEAKIUU: TEIIOBOTO Mos mikomna
1 s hekTa XUMHIECKON peaKIuu o
' KOJINYECTBY BEIIECTBA, MACCE HUIIH
00BEMY ITPOpPEArupoOBABIIETO HIIH
00pa3oBaBIIerocs BEIIECTBA
1 IToHsATHE O CKOPOCTH XUMUYECKOMN brbmoreka [OK,
' peakuuu. 3aKOH JAEHCTBYIOIIMX MacC Mos mkona
13 DHeprus akTuBayu. IloHaTue o bubmmoreka LOK,
’ karanuse. @epmenTsl. UTHrMOUTOPBI. Mos mkona
1 MDakTOpHI, BIUAIONINE HA CKOPOCTh brbmorexa [OK,
' XUMHUYECKOH peaKiun Most mkosa
15 [ToHATHE O XUMUYECKOM PaBHOBECHH, brbmorexa [OK,
' npuniun Jle [larense Mos mkona
@DakTOpPBI, BIUAIOIINE HA COCTOSIHUE bu6muoreka [{OK,
16. XUMHUYECKOTO PAaBHOBECHS. Mos mkona




IIPOTEKaHUsl XUMUYECKUX IIPEBPALLECHUN B
Pa3IMYHBIX YCIIOBUAX

17 OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIC Bubmorexa HOK,
: peakiuu Mos mikona
BaxHble okucauTENM 1 BOCCTAHOBUTEIH. Bubmorexa HOK,
18 [epmaHTaHaT KaIHsI Mot mkoa
CBolicTBa MPOCTHIX BEIIECTB — METAJIIOB bu6nmoteka LIOK,
19 Y HEMETAJUIOB, KUCIIOT U COJIEH — B Mos mikona
' CBETE MPEJCTAaBICHUNH 00 OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEaKIUAX
[TpakTuueckast paborta Ne 1. Pemenue bubnnoreka [HOK,
20 JKCIIEPUMEHTAIIBHBIX 3aa4 110 TEME Mos mikona
' «OKHUCIINTEIbHO-BOCCTAHOBUTENBHbIE
peaKun»
Konrtponbnas pabora Ne 1 o Teme bubmuoreka L{OK,
21. «OCHOBHBIE 3aKOHOMEPHOCTH Mos mkona
IPOTEKAHUS XMMHUECKUX PEaKLIUN»
PactBopeHune kak pU3NKO-XUMUYECKUI bubnnorexa HOK,
22. nporecc. DIEKTPOIUTHI U Mos mkona
HERJIEKTPOJIUTHI
53 Teopus dIEKTPOIUTUIECKON bubnnorexa LIOK,
: JACCOIAITHH Mos mikona
DNEKTPOIUTHYECKAs JUCCOLUAIUS bubnnorexa LIOK,
24. Mos mikona

KHCJIOT, OCHOBAHHI U COJCH




bu6bnunoteka LIOK,

25. Peakuuu noHHoro ooMena Most HIKoJia
CBolicTBa KMCJIOT, OCHOBAaHHH U COJICH B bu6mmoteka LIOK,
26. CBeTe MpeACTaBICHUHN 00 Mos mkona
3JIEKTPOJINTUYECKON JUCCOLMALIIHI
bu6mmoteka LIOK,
27. KauecTBeHHbBIE PEAKIIUY HA NOHBI Mos mKkosa
[TpakTuueckast pabota Ne 2. Pemenue bubnnoreka [HOK,
28. SKCHEPUMEHTAIBHBIX 3324 I10 TEME Mos mikona
«OIIEKTPOJINTUYECKAS TUCCOLHALIMS
bubmuoreka IIOK,
29. I'maponus coneit Mos mKoIa
bu6nmoteka LIOK,
30. HoHHbIe ypaBHEHUS TUAPOIN3A COJIEH Most koA
[IpakTuueckas pabora Ne 3. Pemenue bubnnorexa HOK,
31. OKCIIEpUMEHTAIBbHBIX 3a71a4 110 TEME Mos mkona
«I'maponus conei»
Brruucnenus Maccel NpoAyKTa peakuu bu6muoreka [{OK,
10 U3BECTHOM Macce OJIHOTO U3 Most mikona
32. HCXOIHEIX BEIIECTB, B3ITOT'O B BUJE
pacTBopa, coAepKallero onpeaeIEHHYI0
KOHIIEHTPALUIO PACTBOPEHHOIO BELIECTBA
KonTponbnas padota Ne 2 o reme bu6muoreka [{OK,
33. "DNEeKTpONUTHYECKAST TUCCOLHAIIUS. Mos mikona

XUMHUYECKUE peakiuu B pacTBopax”




bu6nunoteka LIOK,

34. OO1mas xapakTepuCTHKa HEMETAILIOB Most HIKoJia
bu6mmoteka LIOK,
35. OO61mas xapakTepuCTHKa rajloreHOB Most HIKoIa
36 XHUMHUYECKUE CBOMCTBA rAJIONEHOB. bubanorexa LIOK,
' XuMHUYECKHE CBOMCTBA XJIOpa Mo mxona
bubnunoteka LIOK,
37. Xnoposogopoa. CossiHast KUCI0Ta Most 1mKoIa
[TpakTiueckas pabota Ne 4 o Teme bubnnoreka [HOK,
38. "IlonyuyeHue cOJITHOM KUCIOTHI, Mos mkona
n3y4yeHue e€ cCBOUCTB"
39 [ToHsiTHE O KUCIOPOACOIEPHKAITUX bubmorexa LOK,
’ KHMCJIOTaX XJIOpa U UX COJISX Mot mkona
Beluncnenus no ypaBHeHUAM bubmuoreka L{OK,
40. XAMHMYECKHUX PEAKIMM, ECIIU OJAUH UX Mos mikona
peareHTOB J1aH B U30BITKE
a1 Baxueiimme coeguHEHUs XJI0pa U UX bubnnorexa LIOK,
' HaXO0XKJICHUE B IPHPOJIE Most nrkona
OO0mas xapakrepucTka 31eMeHToB VIA- Bubmorexa HOK,
42. TPyTIIEI Mos mkona
CrpoeHnue u CBOMCTBA ITPOCTOIO bu6muoreka [{OK,
43. BEIIECTBA CEPBI. AJTIOTPOIHBIE Mos mkona

Moau(UKAITIU CEPBI




CepoBoaopoi, cTpoeHHE, (PU3HUECKUE U

bu6nunoteka LIOK,

44, .
XUMHUYECKHE CBOMCTBA Mox mixona
bu6mmoteka LIOK,
45, Oxcupel cepsl Most mKoa
bu6nunoteka LIOK,
46. CepHucras Kuciora u €€ coju. Mos mKona
bu6mmoreka LIOK,
47. CepHas KucnoTa 1 €e coiu Most mKoa
48 [TpoMbInITIEeHHOE TTOTYYEHUE CEPHOM Bubmorexa LOK,
' KHCIIOTBI Mos mxona
Boruncnenus maccbl IpoAyKTa peakiuu bubnnoreka HOK,
49 10 U3BECTHOM MaccoBoOil (00bEMHOIN) Mos mkona
. noiie (%) ero BeIX0/1a OT TEOPETUUECKU
BO3MOXHOTO
Boruncnenus maccoBoii (00bEMHOIT) n0mU bubnmnoreka [{OK,
50 (%) BbIXOAA MPOJIYKTa PEaKIIUU O Mos mkona
' M3BECTHOM Macce (00hEMY) HCXOTHOTO
BEIIIECTBA U MPOIYKTA PEAKIHH
51 OOm1ast xapakTepucTHKa 37eMeHTOB VA - Bubmorexa HOK,
: TPYIITBL Mos mikona
A30T, pactipocTpaHeHHe B IPUPO/IE, bubnnorexa LIOK,
52. Mos mkona

buznyeckue 1 XuMHUYECKHe CBONCTBA




AMMHaK, ero GU3n4ecKue 1 XUMHYECKHE

bu6nunoteka LIOK,

53. .
CBOICTRA Mos mkona
bu6mmoteka LIOK,
54. Conu aMMoHUs Most mKoa
[IpakTuueckas padora Ne 5 o reme bu6mmoreka L{OK,
55. "ITonryueHne amMmmuaKa, U3y4yeHHe ero Mos mkona
CBOMCTB"
bubmuoreka IIOK,
56. Oxcupst azora (1, 11, 111, 1V, V) Mos [MIKOIa
bubnunotexa 1IOK,
57. A3zotucras Kuciora. A30THasi KMCI0Ta Mos 1IKoJIa
[IpombIieHHOE TTOSTyYeHne a30THON bubnnorexa HOK,
sg KUCIOTHL. HUTpaThl 1 HUTPUTBI. Mos mikona
' XUMHUECKOE 3arps3HEHUE OKpYXKaromei
Cpefbl COeIMHEHUSIMH a30Ta
59 ®dochop, amnoTponHble MOIUPUKALIUN bubnnorexa LIOK,
: bocdopa Mos mkona
60 Oxcunsl pocdopa (111, V) u pochopnas Bubmorexa HOK,
: S —— Mos mikona
[TonsiTe 0 MMHEPAIBHBIX YIOOPEHUSX. bu6muoreka [{OK,
61. 3arpsi3HEHUE IPUPOIHBIX BOJOEMOB Mos mkona
COeTMHEHUSIMU a30Ta u docdopa
Yraepon, ero aJuIoOTpOIHbIE Bubmorexa HOK,
62. Mos 1kona

Mo U (UKAIK U CBOMCTBA




Oxcuzipl yraepona, ux pu3ndeckue u bubmmoreka L{OK,
63 XMMHYECKHE CBOMCTBA. DKOJIOTMYECKUE Mos mkona
' po0JIeMBbl, CBA3aHHBIE C OKCUIIOM
yriepona (1V)
[IpakTuyeckue padotel Ne 6 o Teme bubmmoreka L{OK,
64. "ITonryuenune okcuaa yraepoaa (I1V) n Mos mikona
U3y4YEeHUE ero CBOMUCTB"
bubnunoteka LIOK,
65. YronpHas KUCI0Ta U €€ COIU Most HIKoIa
[lepBonauanbHble MOHATUSA 00 bu6mmoreka LIOK,
66. OpPraHMYECKHX BEIECTBaX KakK O Mos mikona
COEJMHEHUSX yriiepoaa
6 [IpupoHBIE HCTOYHHUKH YIJIEBOJLOPOIOB Bubmiorexa HOK,
7 ¥ MX POJIb B OBITY U TIPOMBIIIJICHHOCTH Mos mkona
[ToHsITHE 0 OMOJIOTMYECKH BaXKHBIX bu6nmoteka LIOK,
68. OpPraHMYECKUX BEIIECTBAX — JKUpaXx, Mos mikona
Oenkax M yrieBojax
Kpemuuii, ero pusnueckue u bubnnorexa HOK,
XUMUYECKHE CBOWCTBA Mos mkona
o Oxcun kpemuus (1V), kpemHueBas
KHCJIOTA, CUIINKATHI
[Ipaktuueckas padota No7. Permenue but6mmoreka [IOK,
AKCIEPUMEHTAIBHBIX 33124 110 TeMe Mos mikomna
70 «Baxkneime HEMETAIUTBI U UX
COCIMHEHUS
Brruncnenust maccol (00bE€Ma; H.Y.) bubnnorexa LIOK,
71. Mos mkona

MPOIYKTa peakiuu 1Mo JaHHON Macce




(00BEMY) HCXOTHOTO BEIIECTBA,
COJIepKAIIETO ONPEACTIEHHYI0 MaCCOBYIO
JIOJTIO pUMECEH

KonTtponsnas padora Ne 3 o teme bubmmoreka L{OK,
72. «BaxkHenme HeMeTaJulbl U UX Mos mkona
COCTMHEHUS».
OO01mas xapakTepUCTHKA XUMUYECKUX bubnnoreka [HOK,
73 AJIEMEHTOB — METAJIOB Ha OCHOBAaHUH Mos mkona
' ux nonoxenus B [ICXD JI.1.
MenpeneeBa. Mertamibl A- u b-rpynn
Meranmnn4deckas CBSI3b U METaJJIMYECKast bubmuoreka IIOK,
24 KpUCTaJUIMYECKas pelérka. 3aBUCUMOCTb Most mkona
' (pU3UYECKUX CBOMCTB METAJLIOB OT
CTPOCHHUSI KPUCTAILIIOB
bu6nmoteka LIOK,
75. OO01mure XMMHYECKHEe CBOMCTBA METAILIIOB Most mKoma
26 O6mmue crocoObl MOTYyYEHUSI METAIIIOB, bubmorexa IOK,
' meTautyprust. CruiaBbl Mos mkona
DIIEKTPOJIN3 PACIIIIABOB U pACTBOPOB bubnuoteka [{OK,
77. coJIel KaK OJIMH U3 CIIOCOOOB MOITY4YEHUS Mos mikona
METaJIOB
but6mmoreka [IOK,
78. [TonsiTHE O KOPPO3UH METAJLIOB Most IIIKoIa
bu6nunoteka LIOK,
79. Mertamiel A-rpynm. [leno4ynsie MeTaibl Mos mKoIa




Haxoxnenue B npupoae. CoiicTBa

bu6nunoteka LIOK,

80.
IIEIOYHBIX METAJIOB Mos mkona
bu6mmoteka LIOK,
81. OKcuapl ¥ THAPOKCUIBI HATPUS U KAJTHS Most mKosa
bu6nunoteka LIOK,
82. [[lenoyHO3eMENBHBIE METATIIBI Mos mkoina
83 BakHelue coeTMHeHNs KaIbLus, bubmuorexa 1OK,
' CBOMCTBA, NPUMEHEHHUE Most mxona
84 JKEcTKOCTh BOJBI U CIOCOORI €€ bubmuorexa 1OK,
' yCTpaHEHUs Mos mikona
[IpakTuueckas pabora Ne 8 o teme bubnnoreka HOK,
85. "YKécTKoCTh BOALI M METOIBI €€ Mos mikona
ycTpaHneHus"
bu6nunoteka LIOK,
86. AntoMUHUN Mos mikona
g7 AMboTepHBIE CBOKWCTBA OKCHUJIA U bubnuoreka LIOK,
' TUIPOKCHIA ATFOMUHUS Most mkona
- OO011ast XapaKTepPUCTHKA MeTaIoB b- bu6mmoreka [IOK,
‘ rpynn (HOOOYHBIX MOATPYTII) Most mikosa
[uuk. AMdoTepHbIe CBOHCTBA OKCHIA U bubnmnoreka LIOK,
89. Mos mikona

TUAPOKCHUIA IMHKA




bu6nunoteka LIOK,

90. Keneso Mos mkona
91 Oxcupl, THApPOKCUIBI B coiu xene3a (11) bubmoreka IOK,
' u xenesa (111) Mos mixorna
bu6nunoteka LIOK,
92. YyryH u crans — CILIaBbl XKele3a Mos 1IKOoIa
[IpakTuueckast padora Ne 9. Pemenue bu6mmoreka LIOK,
93 SKCHEPUMEHTAIBHBIX 33/]a4 110 TEME Mos mikona
' «Baxueimme MeTauibl 1 UX
COEIMHEHUS»
4 PaznuuHble TUTIBI BBIYUCIEHU O bubanorexa LIOK,
24 YpaBHEHUSAM XUMUUYECKHUX PEaKIUi Mos mxona
Konrtponbnas pabora Ne 4 o Teme bub6muoreka L{OK,
95. «BaxHenmme MeTaibl U UX Mos mikona
COETMHEHUS»
Bbe3omnacHoe ucmonsr30BaHue BENIECTB U bu6mmoteka 11OK,
XUMHUYECKHX peakiuil B ObiTy. HoBbIE Mos mkona
9% MaTtepHuaibl U TeXHOJOTuu. [IpuHIunb
' «3enénor xumumn». [IoHsTHE O IPEAENBHO
JIOIyCTUMOM KOHIIEHTPAIlUU BEIIECTB
(ITAK)
DKoNoru4ecKue MpoOIeMbl, CBSI3aHHBIE C bubnmnoreka [{OK,
97 COEIMHEHUSIMU yTJEpOa, a30Ta, CEepHI, Mos mikona

TSHKENBIX METAIIIOB. POJIb XMMHH B
PEIICHUH YKOJIOTHUECKUX MPoOIemM




IIepnognueckuii 3axoH u [lepuoanueckas bubmmoreka L{OK,
98. CcHCTeMa XMMHUYECKHUX JJIEMCHTOB B CBETE 1 Mos mkoia

TEOPHH CTPOCHUS aToMa

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB bubnmnoreka [{OK,
99 XHUMUYCCKHX DJIEMECHTOB U MX 1 Mos mkona

' COCIMHEHUH B IEPHOJIaX U TPYIIAX.

Buabl xumMuueckoi cBs3u

Knaccudukanuss XaMUYECKHX peaKIiui bubmuorexa IOK,
100. 1 Mos mkona

10 Pa3JIMYHBIM ITPU3HAKAM

CBoMCTBa KMCJIOT, OCHOBAHUM U COJICH B bubnunoteka LIOK,
101. CBETE MpeACTaBICHUHN 00 1 Mos mikoia

3JICKTPOJIUTUYECKON JUCCOIHAITIHI
102 OKHCIUTEIIFHO-BOCCTAHOBUTEIILHEIC 1 bubmorexa LIOK,

' peaKnuu. DIEeKTPOIU3. Mos mxona
OBIIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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