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IMosicHuTeIbHAS 3aMUCKA

PabGowas mporpamMma MO XUMHM JJIsi OCHOBHOHM WIKOJBI COCTaBJI€HAa  Ha OCHOBE:
®enepansaoro I'ocynapcrBennoro Crangapra OcHoBHoro OOmiero OO6pa3oBaHHsl BTOPOTO
nokoneHus: (Ilpukaz MunoOpHayku ot 17.12.2010r. Nel897); [IpumepHOIl OCHOBHOM
00pa3zoBaTeIbHOW MPOrpaMMbl 00pa3oBaTeIbHOTO YupexkaeHus. OcCHOBHas MmIKoja / [COCT.
Pemopenko]. — M.: Tlpocsenienne, 2015, omobpennoit denepanbHbIM y4eOHO-METOAUICCKIM
o0BbeIMHeHHEM 110 001eMy oopaszoBanuio. [IpoTokon 3acenanus ot 8 anpens 2015 r. Ne 1/15.
Jlutst peanuzanuu paboueil mporpammbl B yueOHoM tiane MOY «COILl» c.llogbensck
BBIZIEJICHO 449 (BCETo Ha MepuoJ o0ydeHus1) 1mo 24aca B Henmelnto ¢ 8 1o 9 kmace, Bcero B roa 140
4.  YueOHbld rog B 9 Kkiacce paccuuTad Ha 34 Hezlenu, MO3TOMY B 8 Kjlacce y4eOHbIH roj
Ha 1 Hejelo UIMHHEE, COCTaBIIAET 36 HEeNb.

Jannas paboyas mporpaMMa OpHUEHTHPOBaHA Ha HUCIOJIb30BAaHUE YYEOHHKOB MO XMUMHHU U
yueOHo-MeToauueckux nocodbuit YMK, coznaHHBIX KOJIJIEKTUBOM aBTOPOB IMOJ PYKOBOJICTBOM

O.C.l'apuensina.

OO01mme e OCHOBHOI0 001Iero 00pa3oBaHus ¢ yueToM cneuupuku Kypca XumMuu

Henmu xumuyeckoro oOpa3zoBaHUs YB OCHOBHOMU MIKOJIe (OPMYIUPYIOTCA HAa HECKOJIBKHX
YPOBHSX: II00AJBHOM, METAIPEeIMETHOM, JIMYHOCTHOM M IPEJIMETHOM, Ha YPOBHE TPeOOBaHUI
K pe3yJibTaTaM OCBOSHUS COJIEPIKaHUS IPESIMETHBIX IPOTPaMM.
OcHoBHOe 00111ee 00pa3oBaHue - BTOpas CTyNeHb o0mIero oopa3zoBanus. ONHON U3 BaKHEHIIINX
3a/1a4 ATOrO JTama SIBISIETCS MOJArOTOBKA OOYYArOMIMXCS K OCO3HAHHOMY M OTBETCTBEHHOMY
BBIOOPY KU3HEHHOTO U TmpodeccuoHanbHOro myTtH. OOywarommecs JOKHBI HAYIUTHCS
CaMOCTOSITEJIGHO CTaBUTh IEJIW H ONPENSNATh NyTH WX JOCTHKCHHS, WCIOJIb30BaTh
MPUOOPETEHHBI B IIKOJE OMBIT ACATEIHLHOCTH B peajbHOW KH3HH, 32 pPaMKaMU Y4eOHOTO
mporecca.
['maBHBIC 11€TTH OCHOBHOTO OOIIIETO 00pa30BaHUS COCTOST B:
(hOpMHUPOBAHHUH TIEIIOCTHOTO MPEJACTABICHUS O MUPE, OCHOBAHHOTO HA MPUOOPETCHHBIX 3HAHUSX,
YMEHHSIX U CI0C00axX JeITeTbHOCTH;
MPUOOPETEHUH OIBITa PA3HOOOPA3HON ACSITETLHOCTH, TIO3HAHUS U CAMOIIO3HAHUS;
MOATOTOBKE K OCYIIECTBICHHUIO OCO3HAHHOTO BHIOOpa MHIWBUAYyaTbHOW 0Opa3oBaTeIbHON WU
npodeccruoHanbHON TPAEKTOPHUH.
Bonpmoil BkIag B JOCTH)KCHHWE TJIAHBIX IIeJIe OCHOBHOTO OOIIEro 0o0pa3oBaHUS BHOCHUT
nzydenue xumun. Kotopoe nmpu3BaHo 00ecieunTh:
(hopMHpOBaHHE CUCTEMbI XUMUYECKUX 3HAHUM KaK KOMIIOHEHTA €CTeCTBEHHO-HAYYHON KapTHUHBI

MUDpa;
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pa3BUTHE  JIMYHOCTH  OOyyarommxcsd, MX  HMHTEJUIEKTYaJdbHO€ UM HPABCTBEHHOE
COBEpPILECHCTBOBAaHNE, ()OPMHPOBAHME Yy HUX T'YMAHUCTHUYECKUX OTHOMICHHWH M IKOJOTHUECKU
1€J1ec000pa3HOro MOBEACHHS B OBITY U TPYIOBOU JEATEIbHOCTH;

BBIpAa0OTKY TOHMMAaHHA OOIIECTBEHHON TNOTPEeOHOCTH B PAa3BUTUM XHMHH, a TaKkxke
dbopMupoBaHHE OTHOIICHUS K XMMHH KaK K BO3MOXHOW oOyiacTH Oyaymied NpakTHYeCKOn
NeSATENbHOCTH;

dbopMupoBaHre YMEHHI 0€30MacHOTO OOpalieHuss ¢ BEMIeCTBAMH, UCIHOJIb3YMBIMU B
MTOBCETHEBHOM KU3HH.

Henstmu u3yyeHUs: XUMUU B OCHOBHOM LITKOJIE SBIISIOTCS:

¢dopmupoBaHHe Yy OOYYalOIIUXCS YMEHHUsS BHICTh M IOHMMAaTh LEHHOCTh OOpa30BaHMA,
3HAUUMOCTh ~ XMMMYECKOTO 3HaHMsl JJI1  KaXJO0ro 4YeloBeKa HE3aBUCHUMO OT  €ro
npodeccuoHaNbHON ESITeNbHOCTH; YMEHHsS pa3inyaTh (akThl M OLICHKH, CpPaBHUBATh
OLICHOYHBIE BBIBOJbI, BHJETh HMX CBA3b C KPUTEPUSAMH OIICHOK U CBSI3b KPUTEPHEB C
OTIPENIETICHHON CHCTEeMOM IIEHHOCTeH, (OpMYIHpoBaTh U OOOCHOBBIBATH COOCTBEHHYIO
MO3ULHIO;

(dopmupoBaHue y 00yUYaIOIIMXCS LIETOCTHOIO MPEICTABICHHUS O MUPE U POJIM XUMHHU B CO3/1aHUU
COBPEMEHHOM €CTeCTBEHHO-HAYYHOW KapTHUHBI MHUPA; YMEHHUS OOBACHATH OOBEKTHI U MPOIECCH
OKPY’KaoIlleW JEHCTBUTEIBHOCTH — MPHUPOJHOM, COLHAIBHOM, KYJIbTYpPHOH, TEXHUYECKOU
CpeJlbl, UCIIOJIB3YS AJISl ATOI0 XMMHUYECKHUE 3HAHUS;

npuoOpeTeHne OOYyYaloIUMHCS ~ OMNbITa  Pa3HOOOpPA3HOM  NEATENbHOCTH, T[O3HAHUSA H
CaMOTIO3HAHUS; KIIOYEBBIX HABBIKOB (KITIOUYEBBIX KOMIETEHTHOCTEH), HIMEIOIINX YHUBEPCATIHHOE
3HaU€HUE JMJI Pa3IMYHBIX BUJOB JEATEIbHOCTU: pPELIECHUS NpoOJieM, MPHUHSITHS PEIICHUH,
MOWCKa, aHaimmM3a © o00paboTkM WH(POpPMAUK, KOMMYHHKATHBHBIX HABBIKOB, HAaBBIKOB
U3MEPEHUH, COTPYAHUYECTBA, O€30MaCHOT0 OOpAIIEeHHUs ¢ BEIIECTBAMH B ITOBCETHEBHOM JKU3HH.
OcnogHvimu udesmu yaeOHOTo npeaMeTa XUMHUs SBISIOTCS:

O MaTepualbHOE €IMHCTBO BEIIECTB €CTECTBEHHOI'O MUPA, UX TEHETHYECKas CBA3b;

O NMPUYUHHO-CIICACTBEHHBIE CBSI3U MEXKIY COCTaBOM, CTPOCHHMEM, CBOMCTBAMHU, MOJIYYCHUEM U
IIPUMEHEHUEM BELIECTB;

O TI03HABAEMOCTb BEUIECTB U 3aKOHOMEPHOCTEN NMPOTEKAHUsI XUMUYECKUX PEAKIIMIL;

O O00BSACHAIOLIAs U MPOTHO3UPYIOLIAs POJIb TEOPETUUECKUX 3HAHUM NI (PaKTOIOIMUYECKOTrO
MaTtepuaia XUMHUHU 3JIEMEHTOB;

O KOHKpPETHOE€ XUMHYECKOE COEIMHEHHE KaK 3BE€HO B HENpPEpBhIBHOM LEMU MpeBpalleHuit
BELIECTB, YYaCTBYIOLIEE B KPYTOBOPOTE XUMUYECKUX FJIEMEHTOB U XUMUYECKOM IBOJIIOLINH;

O OOBEKTUBHOCTh M I103HABAa€MOCTb 3aKOHOB MPUPObl; 3HAHHE 3aKOHOB XMUMMHU IO3BOJISIET
yIpaBJIsATh XUMUUYECKUMHU TMPEBpAIIEHUsT MU BEIIECTB, HAXOJUTh JKOJOTMUECKH Oe30IacHbIe

crocoObl MPOU3BOCTBA U OXPaHbl OKPYXKAIOIIEH Cpe/ibl OT 3arpsa3HeHMS;



O B3aMMOCBI3AaHHOCTH HAaYKHM U IMPAKTHUKHU, TpC6OBaHI/I$I IMMPAKTUKU — ABWXYIas CUJIa pa3BUTUA
HAaYKH, YCIICXHU IMPAKTHKHU OGyCJIOBJICHBI JOCTUKCHHUAMU HAYKHU,

O pPa3sBUTHUC XUMHYECKOM HAaYyKM W XUMU3aAllUd HAPOAHOIO XO3SIMUCTBA CJIy’>KaT HHTCpECaM
YyeloBeka W oOmiecTBa B LEJIOM, HMEIOT TyMaHHUCTUYECKUI XapakTep U MpPU3BaHbI
Croco0CTBOBATh PEHICHUIO III00aIBHBIX TPOOJIEM COBPEMEHHOCTH.

OTH UJeH peanu3yloTcs IMyTeM JOCTH)KEHUS CIeTYIONUX yeell:

@opmuposanue 'y ydalIUXCsl XUMHYECKOW KapTUHBI MHpa KaK OpPraHMYeCKOW YacTH €ro
L[EJIOCTHOM €CTECTBEHHOHAYYHOU KapTUHBI,

paseumue TIO3HABATEIbHBIX HHTEPECOB, HMHTEUIEKTYAJIbHBIX M TBOPYECKUX CIIOCOOHOCTEM
ydaluxcsa B IMpoUecCce U3ydCHusd nMu XUMHYECKOM HAayYKHM U €€ BKJIaJia B COBpCMeHHBIfI HAay4YHO-
TEXHUYECKHUI MPOrPeECC;

Gopmuposarue BaXKHEUIIUX JOTUUECKUX OIEpalii MBIIUICHUS (aHAJIWU3, CUHTE3, 0000IIeHue,
KOHKpETH3allusi, CpaBHEHHWE M Jp.) B MpOLEecCe IMO3HAHUSA CUCTEMbl Ba)KHEUIINX MOHATHUH,
3aKOHOB M TEOPU O COCTABE, CTPOCHUU U CBOMCTBAX XMMUYECKUX BEIIECTB;

gocnumarue yOeXI€HHOCTH B TOM, YTO IPUMEHEHHE TTOTYYSeHHBIX 3HAHUH ¥ YMEHUH 0 XUMHHU
ABIISETCSI OOBEKTUBHOM HEOOXOJUMOCTBIO [UIs Oe3omacHOW paboThl C  BELIECTBAMHU H
MaTepuagaMu B OBITY U Ha IPOU3BOJICTBE;

npoekmuposanue M peanu3ayusi BHITYCKHUKAMH OCHOBHOW MIKOJIBI JIMYHON 00pa30BaTEebHOU
TPAaeKTOpUU: BBIOOp Tpodwis OOy4YeHHs B CTapiied MIKoJe WA TNPO(HEeCcCHOHATBHOTO
00pa30BaTEIILHOTO YUPEXKICHHS;

061adenue KIIOYEBBIMA KOMIETCHIUAMU (y4eOHO-TIO3HABATENbHBIME, WH(GOPMAIMOHHBIMH,

HOEHHOCTHO-CMbICJIOBBIMH, KOMMYHI/IKaTI/IBHI)IMI/I)

OO0mas xapakrepucTuKa y4e0HOro npeamMera XuMust

_B cootBerctBuM ¢ @enepanbHbIM TOCYIApPCTBEHHBIM OOPa30BaTEbHBIM CTaHIAPTOM
OCHOBHOTO 00Iero o0pa3oBaHMs Yydaluecs IOJDKHBI OBJAJETh TAKMMU II03HABATENIbHBIMU
yu4eOHBIMU JIEHCTBUSMHU, KaK YMEHHUE (OPMYIUPOBATH MPOOIEMY U THIOTE3Y, CTABUTh LEIH U
3a/la4yi, CTPOUTH IUIAHBI AOCTHIKCHUA ueneﬁ U PCHICHUA IMOCTABJICHHBIX 3aAa4d, MHMPOBOAUTH
OKCIICPUMCHT M Ha C€ro OCHOBC J[JCJIaTb BLIBOJAbBI W YMO3AKJIIOUCHUA, NPCACTABIATH HX U
OTCTamBaThb CBOIO TOYKY 3peHus. Kpome Toro, ywamuecss IOJDKHBI OBJAJETh IPUEMAaMU,
CBSI3aHHBIMU C ONpPEAEICHUEM IOHATHH: OrpaHWYMBATH MX, ONMCHIBaTh, XapaKTepU30BaTh U
CpaBHHUBATL. CJ'ICI[OBaTeJ'IBHO, npu MU3y4€HUHU XHUMHU B OCHOBHOM IIIKOJIE ydamuecs OOJIKHBI
OBJIAJACTH Y‘-ICGHLIMI/I I[GﬁCTBHSIMPI, MO3BOJIAIOIIUMUA UM JOCTUYb JIMYHOCTHBIX, IMPCAMCTHBIX U
MeTarnpeMeTHbIX 00pa3oBaTeIbHbIX pe3yabTaToB. OCOOEHHOCTH CO/EpKaHUs O0yUeHHS XUMHUH
B OCHOBHOM ILIKOJIE OOYCJIOBJIEHBI CIIELM(DUKON XUMHMU KaK HAyKd U IOCTaBJICHHBIMHU 3aJayaMu.

OCHOBHBIMH HpO6J'IeMaMI/I XUMUH ABJIOTCA U3YYCHUC COCTaBa U CTPOCHUA BCIICCTB, 3aBUCUMOCTHU



UX CBOWCTB OT CTPOCHHS, IIOJIyYEHUE BEIIECTB C 3aJaHHBIMM CBOMCTBAMH, HCCIIEIOBAaHHUE
3aKOHOMEPHOCTEN XMMHUUYECKUX PEaKLUi U ITyTel YIPABJICHUS UMH B LEJAX MIOJy4CHHUS BEILECTB,
MaTepuasoB, SHEPIUu.

[Ipenyaraemoe noco6ue Mo XMMHUU PACKpbIBAaeT BKJIAJ y4eOHOro MpeMeTa B JOCTI)KEHHUE LieIel

OCHOBHOTO 00111eT0 00pa30BaHMsl M ONPEACIISICT BAXKHEHIIINE COeP)KaTeIIbHBIC JIMHUH MPEIMETa;

«BEIIECTBO» — 3HAHME O COCTABE M CTPOCHUHU BEIECTB, UX CBOMCTBAX W OHMOJIOTHYECKOM
3HAYCHUU,
«XHMHUYECKasi peakuus» — 3HAHUE O MPEBPAICHHUSAX OJHUX BEHIECTB B APYrue, YCIOBHUAX

MPOTEKaHMs TaKUX MPEBPAILICHUH U CTIOC00aX YIpPaBICHUS PeaKLUsIMU;

«IPUMCHCHHE BEIICCTB» — 3HAHWE M ONBIT 0€30MacHOro oOpalieHusi ¢ BEIICCTBAMH,
MaTepuaiaMu U MpoleccaMu, HeOOXOAUMBIMH B OBITY M Ha TIPOU3BOJICTBE;

I3bIK XMMHMH» — OIIEPUPOBAHUE CHUCTEMOM BAXKHEUIIUX XUMHUYECKUX TOHSATUN, 3HAHUE
XUMHYECKOH HOMEHKJIATYphI, T.€. UX Ha3BaHHs (B TOM 4YHCIE W TPUBHAIbHBIC),  BJIaJCHUE
XUMHUYECKONH CHUMBOJUKON (XMMHUYECKMMH (OpMYJIaMH W ypaBHEHHSIMH), a TakKe IpaBuiia
nepeBojia MHPOPMAIMHU C €CTECTBEHHOIO TSA3bIKA HA SI3bIK XUMUU U OOPATHO.

HOCKO.HBKy OCHOBHBIC COACPIKATCIBbHBIC JIMHUH IIKOJBHOI'O KypCa XUMHUHN TCCHO IMNCPCTIJIICTCHEI.
B nporpamme coneprkaHue peACTaBICHO HE M0 JUHUAM, a 110 pa3ziesaM.

3Ha4YUTEIbHOE MECTO B COJEpKaHUM Kypca OTBOAUTCA XHMHUYECKOMY OHKcrnepuMeHTy. OH
MO3BOJIIET CHOPMUPOBATH Yy Y4alUXCS CHElHalbHbIEe NpeaMeTHble yMeHHs paboTaTh C
XUMHUYCCKUMH  BCHICCTBAMMU, BBIIIOJIHATL IIPOCTBIC XUMHUYCCKUC OIBbITbl, HAYYUTb HUX
0e30MacHOMY H JKOJIOTUYECKH TpPaMOTHOMY OOpaIleHHIO C BeIIeCTBAMH B OBITY W Ha
MIPOU3BOCTBE.

[IpakTHueckue pabOThl CTPYNIHPOBAaHBI B OJIOKM — XUMHUYECKHE MPAKTUKYMBI, KOTOpBIE
CJIy’KaT HC TOJIBKO CpCACTBOM 3aKPCIIJICHHUA YMeHI/Iﬁ N HAaBBIKOB, HO MU KOHTPOJIA KauCCTBA HX
chopmupoBaHHOCTH. [Io CBOEMY YCMOTPEHHIO, a TaKXKE UCXOMAS M3 BO3MOXKHOCTEH HIKOJBHOTO
kaOvWHeTa XUMHUHU YUYUTEIb MOXKET HM3MEHHTh U CTPYKTYPY MPEACTABICHHOTO B IpOrpaMme
MPaKTUKyMa, HalpUMep YBEJIMUYUTh YHCIO JIaOOpaTOpPHBIX paldOT 3a CYET COKpalleHUs
JIEMOHCTpPALUH.

3TO BO3MOXXHO TpU HEOOJBIION HAIMOJHAEMOCTH KJIACCOB B CEIBCKUX IMIKOJAX, OCOOCHHO
MAJIOKOMIUIEKTHBIX.

['maBHOEe oTaMYMe npemsaraeMoil NPOrpaMMbl 3aKIIOYAETCS B JIBYKPATHOM YBEJIMYECHHUH
BpEMEHH, OTBEJIEHHOIO Ha Hu3yueHue paznena «MHoroobpasue BeHIecTB». DTO CBS3aHO CO
CTPEMJICHUEM aBTOPOB OCHOBATEIbHO OTPAa0OTAaTh BAKHEWIINE TEOPETUYECKUE IOJIOKEHUS
Kypca XUMUU OCHOBHOM IITKOJIBI Ha 60TaToM (haKTOIOTHYEeCKOM MaTepHalie XUMHUU DJIIEMEHTOB U

O6pa3OBaHHHX MU BCIICCTB.



MecTto yueOHOro npeamMera B y4eOHOM IJIaHe
B npouecce ocBoeHus MporpaMMbl Kypca XUMUH AJI1 OCHOBHOM ILIKOJIBI yYaIIUECs OBJIaI€BAIOT
YMEHUSIMH CTaBUTh BONPOCHI, HAOMIONATh, OOBACHATH, KJIACCU(PHUIUPOBATH, CPABHUBATb,
IIPOBOJUTH HKCIEPUMEHT U MHTEPIPETUPOBATh BBIBOABI HA €T0 OCHOBE, ONPEAEISATh HICTOUHUKU
XUMHUYECKON MH(pOpMaLuy, MMoJIydyaTb U aHAIU3UPOBATH €€, a TaKKe F'OTOBUTh HA ATOH OCHOBE
COOCTBEHHBIH HH(POPMALIMOHHBIN MIPOAYKT, IPE3CHTOBATH €r0 M BECTH TUCKYCCHIO.
[TporpamMmMa Kypca XUMUH I OCHOBHOM IIKOJIBI pa3padaThiBajach C y4ETOM MEPBOHAYATBHBIX
[IPEICTABICHHM, MMOJyYEHHbIX YYalllUMUCS B HAYaJbHOM IKOJIE NMPU HU3yYECHUU OKPYXKAIOIIETro
mupa. [Ipeanaraemas mporpaMMa XoTsl 1 HOCUT OOLIEKYIbTYPHBIN XapakTep U HE CTaBUT 3a/1auy
po(eCCHOHAILHON TMOATOTOBKH YYAIIMXCsl, TEM HE MEHEe IO3BOJISIET MM ONPEACITUTHCS C
BEIOOpOM Tipodwiisi 00y4eHHs B cTapiieil mkoiie. B mporpamme mpeaycMOTpeHO pe3epBHOE
BpeMs, TaK KaK peajbHas MPOJOJDKUTEIbHOCTh Y4eOHOrO rojla BCErjJa OKa3bIBAeTCS MEHBIIIE
HOpPMaTHUBHOM. B CBsA3M ¢ mepexo0M OCHOBHOI IIKOJIBI HA TaKy0 (hOpMYy UTOTOBOM aTTeCTalUH,
kak ['MA, B Kypce npeycMOTpeHO BpeMs Ha IOJrOTOBKY K HEH.
Y4aeOHoe cozepkaHue Kypca XUMUH BKIIFOUYAET:
Xumusg. 8 knacc. 704, 29 B HENEIIO

Xumus. 9 xnacc. 704, 29 B HeJleIO
Jns peanuzamuu pabodeit mporpammel B yueOHOoM miane MOY «COIll» c.Ilogpenbck
BblIeNIeHO 4 4 (Bcero Ha mepuoj oOydyeHus) Mo 2 yaca B HEJeNo ¢ & 1o 9kiacc, BCEro B rof
140u . VYyeOuslii Ton B9 Kiacce paccuuTaH Ha 34 HelenH, MO3TOMY B 8 Kjacce y4eOHBIH rox
Ha 1 Hexelro UIMHHEE, COCTaBIIAET 36 Henelb.

ABTopckass yueOHas mnporpamma  O.C.l'abpuensn «lIporpamma OCHOBHOrO OOIIETO

obpazoBanus. Xumus. 8-9 kiacce». M.: [Ipoda,2012. (PI'OC);

[lnanupyembie pe3yJibTaThl OCBOEHHSI y4eOHOT0 MpeMeTa

JlesaTenbHOCTh  00pa30BATEILHOTO YUPEXKACHUsI 00Iero oOpa3oBaHHs B OOYyUYEHUH XUMHUHU
JOIDKHA OBITh HampaBlieHA Ha JOCTIDKCHHE OOYYAIOMIMMHUCS —CIEAYIONMX JIMYHOCTHBIX
pe3yJIbTATOB:

1) B IEHHOCTHO-OPHEHTALMOHHOM chepe - 4yBCTBO TOPIOCTH 332 POCCUICKYIO XUMHUYECKYIO
HayKy, TyMaHU3M, OTHOIIEHUE K TPYAY, LIeJICYCTPEMIIEHHOCTh, CAMOKOHTPOJIb U CAMOOIICHKA;

2) B TpymoBOi cepe - TOTOBHOCTh K OCO3HAHHOMY BBIOODY JajbHEIIel 00pa3oBaTeIbHOM
TPaeKTOpPHH;

3) B mO3HaBaTEJbHOW (KOIHUTHBHOW,MHTEIUICKTYaJIbHOM) cepe —MOTHBAIMS y4YCHHS,

YMCHUC YIIPABJIATH CBOEM II03HABATEIIbHOM ASSITEIIbHOCTHIO.



MeTtanpeAMeTHBIMH  Pe3yJbTATAMH OCBOCHHS  BBITYCKHHKAMH OCHOBHOW  IIIKOJIBI
MIPOrPAMMBI TI0 XUMHH SIBIISTFOTCS

1) r@neHAC YHUBCPCATHHBIMA OCTCTBCHHO-HAYYHBIMA CTIOCO0AMU  JISSTIITBHOCTYL - HAQUTFOTICHKE, MBVISPCHIAC,
SKCTIPUMEHT,  Y4e0HOS — WCCUIIOBAHNE;, TPUMEHEHHE OCHOBHBIX METOJIOB TO3HAHHS (CHCTEMHO-
WHQPOPMAIIMOHHBIA aHaIN3, MOJCIMPOBAHKE) ISl M3YYCHHS PA3IMUYHBIX CTOPOH OKpPYIKAFOIICH
JICUCTBUTEIBHOCTH;

2) UCTOJIb30BaHUEC YHHBEPCAIBHBIX CIOCOOOB  JICATCIBHOCTH IO PEIICHUIO TMPOOIeM |
OCHOBHBIX HWHTEJUICKTYyalIbHBIX OIEPAllMi: HCIOJIL30BAHUE OCHOBHBIX HHTEIUICKTYAJbHBIX
oreparmii:  (GOpMYIHpOBAaHHUE THIOTE3, AaHAIW3 W CHHTE3, CpaBHEHHE, 000OIIeHHe,
CUCTEMAaTH3AIIHsI, BEISIBJICHUE PUYUHHO-CIICACTBCHHBIX CBSI3€H, IIOMCK aHAJIOTOB;

3) yMeHHe reHepupoBaTh HJICH M ONPEICIIATh CPEICTBA, HEOOXOAMMBIC I UX Peasi3alliy;

4) yMeHHe ONpeAessATh EIH U 3a1a4H IeSITCIbHOCTH, BRIOUPATh CPEICTBA PeaTU3aIliy eI
Y TIPUMEHSITh UX Ha MPAKTHKE,

5) ucCnonb30BaHUE Pa3IMUHBIX HCTOYHUKOB IS TOJTYUSHUST XUMUIECKOH HH(OpMAIIHK.

IIpeaMeTHBIMH pe3yIbTaTaMH OCBOCHHS BBITYCKHUKAMU OCHOBHOHM ILIKOJBI IIPOrPaMMBI I10
XUMUU SIBIIAOTCS:
1 B no3naBatenbHOM chepe:

- JIaBaTh OIPENENICHUS W3YyYEHHBIX MOHSTHUMN: BEIIECTBO (XMMHUYECKUH 3JIEMEHT, aTOM, HOH,
MOJIEKYJIa, KPUCTAJNINYECKAsl PELIeTKa, BELIECTBO, MPOCTHIE U CIIOXKHBIE BEILECTBA, XUMUYECKas
(dopmyna, OTHOCUTENbHAsE aTOMHAsl Macca, OTHOCUTENbHAsi MOJIEKYyJIIpHasi Macca, BaJIEHTHOCTb,
OKCHJIbI, KHCIIOTBI, OCHOBaHUs, COJIM, aM(OTEpHOCTb, UHIUKATOP, NMEPUOINYECKUN 3aKOH, MEepH-
olMYecKass ~ CUCTeMa,  [epuoAuueckas  TaOnMua,  M30TOMbI,  XMUMHYECKas  CBS3b,
ANEKTPOOTPULATENBHOCTh,  CTENEHb  OKMCIEHUS, JJIEKTPOJIMT); XUMHUYECKass  peakuus
(XuMHUYECKOE ypaBHEHUE, TeHETUYECKasl CBsI3b, OKUCIICHUE, BOCCTAHOBIICHHUE, JIEKTPOIUTHYECKAs
JUCCOLIMALINS, CKOPOCTh XUMHUUECKON PEAKIINH);

- popmynmpoBath nepuoandeckuii 3akon [[.1.MenpaeneeBa u packpbiBaTh €ro CMbICI;

- OIKCHIBATh JCMOHCTPALIMOHHBIE M CAMOCTOATEIIBHO IIPOBEJEHHBIE OJKCIIEPUMEHTHI,
UCHOJB3Ys AJISl 3TOTO €CTECTBEHHBIN (PYCCKUH, POIHOI) S3BIK U SA3BIK XUMUHU;

- ONKUCHIBATh M pa3ivyaTh HM3YYEHHBIC KJIACChI HEOPraHWYECKHUX COCIMHEHWH, IPOCTBIE H

CJIO’KHBIE BEIIECTBA, XUMUUECKUE PEAKLINY;
- KJ1JacCU(UIUPOBATh U3YUYEHHBIE 0OBEKTHI U SBIICHUS;
- HaOIOZIaTh IEMOHCTPUPYEMBIE U CAMOCTOSITETIHHO IIPOBOAMMBIE OIBITHI, XUMHUUYECKUE PEAKIHH,

MPOTEKAOIIHE B IPUPOJIE U B OBITY;



- JenaTh BBIBOJBI W YMO3AKIIOYCHHS W3 HAONIONCHWH, W3YyYCHHBIX XHMHUYECKUX
3aKOHOMEPHOCTEH, TPOTHO3MPOBATH CBOMCTBA HEHM3YYCHHBIX BEIIECTB [0 AHAJIOTHU CO
CBOMCTBAMM U3yYCHHBIX;

- CTPYKTypHUpOBaTh HW3YYCHHBI MaTepHal W XUMUYECKYI0 HH(OpMalHio, MOJTYYCHHYIO W3
IPYTUX UCTOYHUKOB;

- MOJEIHPOBaTh CTPOEHHE AaTOMOB 3JIEMEHTOB IIEPBOIO - TPETHErO IEPHOMIOB, CTPOCHHE
MPOCTEUIINX MOJIEKYIL.

2. B 11eHHOCTHO-OpHEHTAIIMOHHOH cdepe:

- AHaNIM3UPOBaTh M OIEHMBATh MOCJIENCTBUS Ul OKpYKaromed cpeapl OBITOBOM u
IIPOU3BOICTBCHHON JEATEIILHOCTH YEJIOBEKA, CBA3aHHON C epepabOTKOM BEIIECTB;

- Pa3bACHATH Ha MpHuMepax (MPUBOJUTH MPUMEPHI, IMOATBEPXKAAIONINE) MaTepUaIbHOE
€IMHCTBO U B3aMMOCBSI3b KOMIIOHEHTOB JKUBOW M HEXMBOW TMPHUPOJBI M YEIIOBEKA KaK BAYKHYIO
9aCTBITOTO €INHCTBA,;

- CTPOWTH CBO€ TOBEJCHHE B COOTBETCTBHHM C TNPUHIMIIAMH OEpEeKHOTO OTHOIICHHS K
IpUpOJE.

3. B tpynoBoii chepe:

- IUIAHUPOBATh W MPOBOJUTH XUMHYECKUH IKCIIEPUMEHT;

- HCIONB30BAaTh BEIIECTBA B COOTBETCTBUH C WX TNpEAHA3HAYCHHEM U CBOWCTBAMH,
OITUCAHHBIMH B MHCTPYKIIUAX IO PHMEHCHHUIO.

4. B cdepe 6e30macHOCTH KU3HENEATEIBHOCTH:
- OKa3bIBaTh INEPBYIO MMOMOIIb MPHU OTPABICHUSIX, OKOTaX M APYTHUX TPaBMax, CBS3AaHHBIX C

BEIIECTBAMU U J1a00PaTOPHBIM 000PYI0BaHHUEM.



Coaep:xaHue OCHOBHOI'O 00111eTr0 00Pa30BaHUA

ITepBoHayaIbHBIC XUMMHYECKHE TOHATHSA

[Ipeamer xumuu. Tera u eewecmea. OcCHOBHblIE MemOObl NO3HAHUA: HAOIOOEHUe,
usmepenue, sxcnepumenm. OU3NIECKUE U XUMUYECKHE sABJICHUSA. UUCTBIC BEIIECTBA U CMECH.
Crioco6b1 paznenenus cmeceir. Atom. Mosekyna. XUMHUUECKUH 3J€MEHT. 3HAKH XUMHUUYECKUX
aneMeHToB. IIpocTeie M CiOXHBIE BellecTBa. BaleHTHOCTb. 3akon nocmoancmea cocmasa
sewecmea. Xumudeckue (opmyibl. Wupekcbl. OTHocHUTeNbHAs aTOMHAash U MOJIEKYIspHas
Maccel. MaccoBas [IOJII XMMHYECKOTO JJIEMEHTAa B COCIMHEHHU. 3aKOH COXPAHEHHS MAacChl
BemecTB. XuMmuueckue ypaBHeHUs. KoaddummeHTsl. YcinoBuS W NpHU3HAKH MPOTEKAHUS

XUMHUYECKUX peakuuii. Mosb — equHuna KoaudecTsa Beniectsa. MoirsipHas maccea.

Kucaopoa. Bogopoa

Kucnopon — xumudeckuit snemMeHT W mpoctoe BemiecTtBO. Ozon. Cocmag 8o30yxa.
Odusnueckne W XUMHYECKHE CBOMCTBa Kkuciioponaa. I[lomydeHue W NPUMEHEHHE KHCIOPOJA.
Tennosot s¢hpexm xumuuecxkux peaxyuii. [lonsmue 06 3K30- u IHOOMEPMUUECKUX DEAKYUSIX.
Bomopon — XMMUYeCKuil AIEMEHT U MPOCTOE BemecTBo. DPU3nveckne M XUMHUECKUE CBOICTBA
Bojopona. [lomyuenne Bomopona B mabopatopuu. [lonyuenue 6000pooa 6 NPOMbIULIEHHOCHIU.
Ilpumenenue sooopooa. 3akon ABoranpo. MosspHbiii 00beM ra3oB. KauecTBeHHbIE peaKiiuy Ha
ra3oo0pa3Hble BemecTBa (KHCIOPO, Boiopoa). OO0beMHbIE OTHOIICHHUS Ta30B MPH XUMHUECKUX

pCaKknuAax.

Bona. PacTBopsl
Booa 6 npupoode. Kpyzoeopom 600vl 6 npupode. Qusuyeckue u XumuyecKue c60Ucmed
600v1. PacTBOpBL. Pacmeopumocms eewyecms 6 6ode. KoHneHTpaius pacTBopoB. MaccoBast 10514

pPacTBOPEHHOT'O BEIIECTBA B PACTBOPE.

OcHOBHBIE KJI1aCChl HCOPTAHMYECKHUX COeTHHEeHMIT

Oxcunpl.  Kiaccudpukammsa. Homenknatypa.  Qusuueckue — c80iicméa  OKCUOOS.
XuMHUYeCKHe CBOWCTBa OKCHIOB. [lonyuenue u npumenenue okcudos. (OCHOBaHMS.
Knaccudpukanus. Homenknarypa. @usuueckue ceovicmea ocrosawuil. [lonyuenue ocHosaHull.
XuMHuueckre CBOMCTBa oOcHoBaHWM. Peakmus wedTpanmzamuu. Kucnotsl. Kiaccudukanms.
Homenknarypa. @usuueckue ceoticmea kuciom. Ilomyuenue u npumeHnenue KUciom.
XuMudeckue cBOMCTBa KUCIOT. HAMKAaTOpBl. I3MEHEHNEe OKpacKu MHINKATOPOB B Pa3IMYHBIX
cpenax. Comu. Knaccudukanus. Homenknarypa. @usuueckue ceoticmea coneu. llonyuenue u

npumenenue coieli. XUMAYECKHE CBOMCTBa cojeid. ['eHeTnueckas CBsI3b MEXAYy KiaccaMu



HCOPraHN4YCCKUX COCIUHCHUII. Hp06ﬂema 0e30nacHo20 UCNOIb308AHUS seuecme U XxumudecKkux
peam;uﬁ 8 NOBCEOHEBHOL HCUSHU. TokcuuHnule, coprovue U 63pbl60ONACHbLE 6elecmed. bvimosas

XuUmMuveckas cpdmomnoCmao.

Ctpoenue aroma. [lepuoanueckuii 3aK0OH U NMEePUOANYECKAS CHCTEMA XHUMHYECKHX
semeHTOB JI.A. MeHaeneeBa

Crtpoenne atoma: sJipo, dHepreTuueckuil ypoBeHb. Cocmas siopa amoma: HPOMOHbL,
Hetumponvl. M3zomonwi. Ilepuonnueckuit 3akon JI.M. MenneneeBa. Ilepuoamdeckas cucrtema
xuMmudeckux snaementoB JI.M. MenneneeBa. ®Pusnueckuii CMBICT aTOMHOIO (ITOPSIKOBOTO)
HOMEpa XHMHYECKOTO »JJIEMEHTa, HOMEpa TPYIINbl U TEPUOJA TMEPUOJAHYECKON CHUCTEMBI.
CtpoeHue »dHEPreTHYeCKHMX ypoBHEH aToMoB TiepBbIX 20 XUMHYECKUX DIEMEHTOB
nepuoauyeckoit cucremnl .M. MennaeneeBa. 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB aTOMOB
XUMHUYECKHUX DJIEMEHTOB M MX COEAMHEHHMN HAa OCHOBE TOJIOKEHHUSI B MEPUOJUYECKON CHUCTEME

J.1. MenneneeBa u ctpoeHus aroma. 3uauenue [lepuoanueckoro 3akona JI.1. Menneneesna.

CrtpoeHnne BemecTB. XUMHYECKasi CBA3b

OnexmpoompuyamenpHocms ~ amomo8  Xumuveckux  onemenmos.  KoBajaeHTHast
XUMHUYECKasl CBSI3b. HEMOJSIpHAs U TOJIsApHas. [louamue 0 6000pOOHOU C853U U ee GIUAHUU HA
Qusuyeckue ceolicmea seujecmes Ha npumepe 600vl. lonHast cBsi3b. Mertayuinueckasi CBi3b. 1unsi
KPUCMATUYECKUX PEUEemOoK (AMOMHAs, MOEKYISPHAS, UOHHAS, MeMAlIudeckas). 3asucumocms

¢M3MU€CKMX ceoticme eeuecme om muna KpuCl’ndﬂﬂLﬂt@CKOlZ peutemxu.

XuMH4YecKHe peakuuu

llonamue o cxkopocmu xumuueckoti peaxyuu. Paxmopwvi, eruUAIOWUE HA CKOPOCHIDb
xumuueckou peaxkyuu. I[lonamue o xamanuzamope. Kiaccupukanus XMMUYECKUX PEAKUUN 1O
pa3IUYHBIM INPU3HAKaM. YUCIy M COCTaBy MCXOIHBIX M IOJYYCHHBIX BEILECTB; HW3MEHEHUIO
CTEIIEHEH OKHUCIIEHHMSI aTOMOB XMMHYECKHUX AJIEMEHTOB; IOTJIOIIEHNUIO WIH BBIICICHUIO SHEPTUHU.
DNEKTPOIUTUYECKAsT JTUCCOLMALUA. OJEKTPOIUTHl M HedneKTpoauTsl. HMonsl. Kartnonsl u
aHMOHBI. Peakuuy HOHHOTO oOMeHa. YCIIOBHA TMPOTEKaHWs peaknuuid HOHHOro oOOMeHa.
ONEKTPOIUTHYECKAs JUCCOLMALUsA KHUCIOT, Ienoded M coned. CTeneHb OKUCIICHMS.
OnpeneneHue CTENEHW OKHUCICHHWS AaTOMOB XHMHUYECKHMX JJIEMEHTOB B COCIUHCHMSX.

Oxucaurens. BoccranoBurenb. CyliHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI.
Hemetamuasl 1V — VI rpynn u ux coemHeHust

[Tonoxxenne HeEMETAINIOB B MNEPUOJAMYECKONM CHCTEME XUMHUYECKUX 3yiemeHToB [[.M.

MenpneneeBa. O0mye cBOMCTBA HEMETAIJIOB. ['anoreHsl: Gu3nyecKue U XUMHUYECKUE CBOMCTBA.
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CoenvHEHHUsT TaJOTCHOB: XJOPOBOAOPOM, XJIOPOBOAOpOAHAas Kuciora u ee comd. Cepa:
¢usnyeckne U xuMudeckue cBoricTBa. COEOMHEHUS! CEphl. CEPOBOAOPOJ, CYIb(UIBI, OKCHIIBI
cepbl. CepHast, cepHucmas u cepogoOOpOOHAs KUCIOMbl W UX CONU. A30T. (u3nyeckue u
XuUMU4eckrue cBorctBa. AMmuak. Comu ammoHus. OKCHIbl a30Ta. A30THAsE KUCJIOTAa U €€ COJIH.
dochop: pusmueckue n xumuueckue cBoiicTBa. Coenunenus docdopa: oxcua docdopa (V),
optoochopHas KUCIOTA W €€ coNu. YIIepoa: (QU3MYeCKHe W XHUMHUYECKHE CBOMHCTBA.
Annomponus yenepooa: aamas, epagum, xapoun, gyiiepervl. CoOeTUHEHHs YTriIepoJa: OKCHUIbI

yraepona (I1) u (1V), yronsHas kuciota u ee coiu. Kpemnuil u e2o coeounenus.

MeTanjibl U HX COeJUHEHHSA

Ilonooicenue memannog 6 nePUOOUYECKol cucmeme Xumuyeckux onemenmos JIH.
Menoeneesa. Memannvt 6 npupooe u obwue cnocodvl ux noayuenus. Qowue gusuueckue
ceoticmea memannog. OONME XUMHUYECKHE CBOMCTBA METAIIOB: PEAKIMH C HEMETaJUIaMH,
KHCIIOTaMH, COJISIMU. DIeKmpoxumudecKutl pso HanpsaxceHutl memasnnios. 11]enodnsie MeTaibl 1
ux coenuHeHus. lllenouyHo3emenbHble METAIIBl U UX COEAUHEHMS. AMIOMUHUNA. AM(DOTEpHOCTD
okcuga M ruapokcuna amomuHus. JKeneso. CoenuHeHHs JKelle3a U UX CBOMCTBA: OKCHIIBI,

ruapokcuabl u coiu xenesa (11 u I11).

IlepBoHayaabHbIE CBeIeHUS 00 OPraHUYeCKHX BellecTBax

ITepBoHayasbHbIE CBEIEHHS O CTPOCHUU OPTaHMUYECKUX BEUIECTB. YTIIEBOIOPO/Ibl: METaH,
9TaH, OTWIEH. McmouHuku  y21e8o00po0o8:  NpUpooHbvlll — 2a3,  Hegmb,  Y20b.
Kucnoponconepskamime coeauHeHUs: COUPTHI (METAaHOJ, JTAaHOJ, TJHMIEPUH), KapOOHOBBIC
KHCJIOTHI (YKCYCHasl KHCJIOTa, aMHHOYKCYCHAsl KHCJIOTa, CTEAPHHOBAsI U OJICMHOBAST KUCIIOTHI).
Buonornueckn BaKHBIE BEIIECTBA. KHUPBI, TJIIOKO3a, OCNKU. Xumuueckoe 3azpsasneHue

OKpytcarowel cpeobl U e20 noCc1e0CmaUs.

Tunbl pacuyeTHbIX 3a1a4:

1. Bbruncnenue MaccoBO# JTOJTM XUMHUECKOTO AJIEMEHTA MO (hOpMyJie COeTUHEHHUS.

Ycemanoenenue npocmetiweti popmynvl eewecmea no maccosbiM OO0NAM XUMUYECKUX
9/1eMEeHMO8.

2. Bbruncnenuss mo XMMHUYECKMM YpPaBHEHUSM KOJMYECTBAa, 00bEMa, Macchl
BEIIECTBA M0 KOJIMYECTBY, 00BEMY, Macce peareHToB UM MPOJAYKTOB pPEaKIIUU.

3. Pacuer maccoBoil 1011 paCTBOPEHHOI'O BELIECTBA B PACTBOPE.
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IIpumepHbIe TeMBI IPAKTHYECKUX PadoT:

8 knace

Ilpakmuueckas paboma Nel «JlabopaTopHOoe 00OpyIOBaHKME U MPUEMBI OOpAICHUS C
HuM. [IpaBuna 6e30macHO paboOThl B XUMHUYECKON J1a00OpaTOprum»

IIpakmuueckas paboma Ne2 « OuucTtka 3arps3HEHHON TOBAPEHHOM COIN»
Ilpakmuueckaa paboma Ne3 «IIpuUrotoBiieHHE PacTBOPOB C ONPENEICHHOM MaccoBOU
JI0JIel paCTBOPEHHOTO BEIIECTBA»

Ilpakmuueckas paboma Ned «Ilpyu3HaKu MPOTEKAHUS XUMUUYECKUX PEAKITHI
IIpaxmuueckas paboma Ne5 «Peakunu HOHHOTO OOMEHa»

Ipaxmuueckas paboma No6 «PemieHne sKkCiepuMEHTAIBHBIX 3a/1a4 110 TeMe «OCHOBHEBIE

KJIACChbl HCOPIraHNMYCCKUX COCﬂHHGHHﬁ)).

9 knace

Ilpakmuueckas paboma Nel «Peienue sKkcriepuMeHTaIbHBIX 3a7a4 10 TeMe «MeTaibl
U UX COECIUHEHHUS»

Ilpakmuueckas paboma Ne2 « TlonyueHue BOJopoja U U3yU4CHHUE €T0 CBOMCTBY

Ipaxmuueckas paboma Ne3 « TlomydeHue KUCIOpOAa U U3YUECHUE €T0 CBOMCTBY

Ilpakmuueckass paboma Nod «PemieHne HKCHEPUMEHTAIBHBIX 33Ja4 [0 TEME

«Hemeramisl IV — VII rpynn u ux coe1TMHEHUI»

Buvinycknux nonyuum 603moxicHOCMb HAYYUMBCSL
Ipaxmuueckas paboma Nel «llonyuenue ammuaka u uzyyerue e2o C8OUCME»
Ipaxmuueckas paboma No2 «llonyueHue yenekucio2o 2aza u uzyienue e2o c8oUCme»

Ilpakxmuueckas paboma Ne3 «Kauecmeennvie peakyuu Ha UOHbL 8 PACNEOPEY

12



Y4eOHO-TeMaTH4YeCKOe IVIAHMPOBAHME Kypca XHMHA

Ne
m

Pazgen

I[I/I,IlaKTI/I‘ICCKI/Ie CIOUHUNIIBI

Koum.
yac.

OcHOBHBIC BUBI Y4EOHOH AESITETLHOCTH

1rox o6yuenus 8 kiacc 70 yacos (2

qaca B HeJleJII0)

Bgenenue

Ilpeamer xumuu. Tena u eewecmsa.
Ocnosuvie Memoobl NO3HAHUSL:
HaOnOeHue, u3Meperue, HSKCHePUMEHNI.
AtoM. Monekyna. XUMHUECKHI 3JIEMEHT.
3HaKd XHMHUYECKUX deMeHTOB. [IpocTeie
M CIOXHBIE BeElIecTBA. BaJeHTHOCTD.
3axon nocmosancmea cocmasa eewecmaa.
Xumuueckue (bopMyIBL. Wnpaexcsl.
OTHOCHUTENbHAS aTOMHAsI H MOJISKYJIsIpHAs
Maccel. MaccoBast 0Js XHMHYECKOIO
3JIEMEHTA B COCTUHEHHU.

Tun pacueTHoM 3a1auu:
Brrunciaenue MacCOBOM JOJIA
XAMHYECKOTO 3JeMeHTa 1o (opmyre
COEIMHEHUS.

4

OmnpeneneHUs TOHATHH «aTOMY, «MOJICKYIIa,
«XUMHUYECKHH JIEMEHT», «BEIIECTBOY, KIIPOCTOE
BEIIECTBO», «CI0KHOE BEIIECTBOY», «CBOUCTBA
BemiecTB». OMUCcaHue U CpaBHEHHUE MIPEMETOB
M3Yy4YeHHsI €CTECTBEHHO-HAYYHBIX TUCIUILINH, B TOM
YHUCJIC XUMHUU.

Knaccugukarys BemecTs mo cocraBy (IIpOCThIE

U CIIOKHBIC). XapaKTCPUCTHKA OCHOBHBIX METOJIOB
I/13y‘-IeHI/I5[ eCTeCTBeHHOHay‘IHBIX JOUCILIUITJIINH.
PasnuueHue Tena U BEIECTBa; XUMHYECKOTO dJIe-
MEHTa U IpocToro BeriectBa. Onucanue Gopm
CYIIECTBOBAHMS XHMUYIECKUAX DIIEMEHTOB; CBOUCTB
BEIICCTB. BHIMONHEHNE HEMMOCPEICTBEHHBIX
HaOJIIOJEHNI U aHAJIN3 CBOMCTB BEIIECTB U SIBJIICHUH,
MIPOUCXOIAMINX C BEMIECTBAMH, C COOFOICHIEM TIPaBIIT
TexHUKHU O6e3omacHocTr. OdopMieHre 0TIETa,
BKJIIOYAIOIEr0 ONMKMCAHUE HAOIIOIEHHUS], ETO
Pe3yabTaTOB, BEIBOIBL. Mcob30BaHNEe (HDU3UUECKOTO
MoaenupoBaHus. OnpeneneHns MOHATHH «XUMITYECKIE
SIBIICHUSI», «(pU3UUCCKUC sBICHUs». OObICHCHHE
CYITHOCTH XHMHYECKHX SIBIICHUH (C TOUKU 3pEHUS
ATOMHO-MOJICKYJIIPHOTO YYCHUS) U UX
HpI/IHHI/IHI/IaJ'[I)HOFO OTJINYUA OT (1)I/I3I/I‘ICCKI/IX HBJ’ICHI/Iﬁ.
XapakTeprcTHKa pOJId XAMHUH B KH3HH YeJI0BEKa; POJIH
OCHOBOIIOJIOJKHUKOB OTCYSCTBECHHOM XUMUHU.
CocTaBlleHHE CII0KHOTO IUIaHA TEKCTA.

[MosryyeHne XuMUYECKO¥ HHGOPMALIUU U3 PA3ITUYHBIX
HUCTOYHHUKOB. OTpeneieHus MOHATHH «XUMUIEeCKUH
3HAK, WA CHMBOJD», «KOA(PPHUIIHECHTHD, «AHICKCHD.
Onucanune tabnuunoi ¢popmsl [leproanueckoit
cucteMbl xumuueckux aiemeHToB 1. V. Menneneena.
Ornucanue NoJIOKEHUS deMeHTa B Tadnuue [, 1.
MenneneeBa. Mcronb3oBaHue 3HAKOBOTO
MoienupoBanus. OnpeaecHus MOHIATUI «XUMHYECKast
(dhopMmya», «OTHOCUTEIIbHAS aTOMHAs Maccay,
«OTHOCHUTEJBbHAS MOJICKYIIIPHAS MACCay, «MaccoBast
JIOJIS DJIEMEHTAY.

BrrunciieHne OTHOCHTENFHOW MOJIEKYJSIPHOW MacCh
BEIIECTBA M MAacCCOBOM JOJIM XHMHYECKOTO JJIEMEHTA B
COEIMHEHNIX

ATOMBI
XAMHAYECKUX
2JIEMEHTOB

Crenens okucnenus. OnpenencHne
CTCIICHU OKUCIICHHSI aTOMOB XMMHYECKHIX
JJIEMEHTOB B COCJIMHEHHUSX.
DrexmpoompuyamenbHOCHb AMOMO8
Xumuyeckux snemenmos. KopaneHTHas
XUMHYECKas CBSI3b. HEMOJIAPHAs U
nosisipHas. [lonsimue 0 6000pOOHOIL C8A3U
U ee GIUSHUU HA (PU3UUECKUe CBOUCMEA
seujecms Ha npumepe 600vl. VloHHas
cBsi3b. MeTajuindeckast CBsI3b.

OmnpeneneHns TOHATHH «IIPOTOHY», «HEHTPOHY,
<ONEKTPOH», «XUMHUUYECKUHN DIIEMEHT, «MacCOBOE
YHCIIO», «H30TOm». OTICaHne cocTaBa aTOMOB
anemeHToB Ne 1—20 B Tabmune J[. 1. Menaeneena.
[Tonydenne xuMudeckoi HHGOPMAITIN U3 PA3TUIHBIX
UCTOYHHKOB OTIpeieIeHUs TIOHATHH «QJICKTPOHHBII
CJI0i1», «PHEepreTuUecKuil ypoBeHb». COCTaBIeHUE CXEM
pactipeneneHus 3JICKTPOHOB 10 JIEKTPOHHBIM CIIOSIM B
AEKTPOHHOU 000J109Ke aTOMOB OTpe/ieNieH s TOHATH I
«QIIEMEHTBI-METaJITBI»,

«AIIeMeHThI-HeMeTaIUTb. OOBsICHEHUE
3aKOHOMEPHOCTU UBMCHCHU CBOMCTB XUMHYECKUX
AIIEMEHTOB B MIEPHOJAX U TpynIax (TIaBHBIX
noarpynmnax) Ilepuoanueckoit CUCTEMBI C TOUKH 3PEHUS
TEOPUU CTPOCHHS aTOMa.

BrlnosHeHHEe HEMOIHOTO OJHOJMHEIHOT0, HEMOJIHOTO
KOMIUIEKCHOTO CpaBHEHWSI, TIOJTHOTO OHOJIMHEHHOTO
CpaBHEHUS CBOMCTB aTOMOB XMMHUYECKUX JIEMEHTOB,
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HAaxOJAIIMXCS B OJTHOM TIEPHO/JIE MIIH TJIaBHOM
MOArpyIIe Nepuoandeckoit cucreMsl. CocTaBieHue
XapaKTePUCTUKU XUMUYECKUX IIEMEHTOB T0 UX
nosoxenuto B [lepuoanyeckoil cucreme XuMUYECKUX
3JIEMEHTOB

. . Menpeneea. CocTaBlieHHUE TE3HCOB TEKCTA.
Omnpenenenus MOHSATUN «MOHHAS CBSI3bY», KHOHBI».
CocraBneHne cxeM 00pa30BaHUs HOHHOM CBS3H.
Hcnonb3oBanue 3HaKOBOIO MOAETUPOBAHUSI.
Omnpenenenre TUTIA XAMUYECKOH CBS3H 10 hopMyie
BemiecTBa. [IpuBeneHre MPUMEPOB BEIIECTB ¢ HOHHOM
CBsI3b10. XapaKTepHUCTUKA MEXaHU3Ma 00pa3oBaHus
HOHHOM CBSA3M. Y CTAaHOBJIEHUE PUYMHHO-
CJIJICTBEHHBIX CBS3€E:

COCTaB BEIIECTBA — BHUJ XMMHUYECKON CBSI3H.
Omnpenenenye NOHATHS «KOBaJCHTHAsl HENOJISIPHAS
cBs13b». CocTaBJIeHHE CXeM 00pa30BaHMs KOBAJIEHTHON
HEMOJISIPHOM XMMUYECKOH cBs3u. Mcnonb3oBanue
3HAKOBOI'O

MoaenupoBaHus. OnpeaeneHne THITa XUMIYECKOH
cBs3u o hopMmyrie BemiecTBa. [IpuBeieHNe MPUMEPOB
BELLECTB C KOBAJIEHTHOM HEMOJIIPHOM CBA3BIO.
XapakTepucTika MExXaHu3Ma 00pa3oBaHUs
KOBJICHTHOW CBSI3M, CTAHOBJICHUE TIPUYUHHO-
CJIEICTBEHHBIX CBSI3€H: COCTAB BEIIECTBA — BHUJL
XUMHUYECKOH cBs3u OmnpeaeneHus mOHATHI
«KOBAJCHTHAsS MTOJISIPHAS CBSI3bY,
<OIEKTPOOTPULIATENBHOCTDY, «BAIEHTHOCTDY.
Cocrapienne cxeM 00pa30BaHUs KOBAJICHTHON
MOJISIPHOM XuMU4eckoi cBsas3u. Mcnosb3oBanue
3HAKOBOTO MOJAenupoBanus. OnpeneneHre TUma
XUMIYECKOH CBSI3U 10 (popMyrie BEmecTBa.
IIpuBeneHue NpUMEPOB BELIECTB C KOBAJIEHTHOM
MIOJISIPHOM CBS3BI0. XapaKTepUCTHKA MEXaHH3Ma
00pa30BaHUs KOBAJICHTHOM CBSI3U. Y CTAHOBJICHUE
MIPUYNHHO-CIICICTBEHHBIX CBSI3€H: COCTAB BEIIECTBa —
BHJ] XUMHIYeCKOU cBsi3u. CocTaBiecHHE (OPMYITBI
OMHAPHBIX COCTUHEHMH 10 BAJICHTHOCTH W HaXO0XKJICHUE
BaJICHTHOCTH 3JIEMEHTOB 10 (hopMyIie OWHAPHOTO
coenuHeHus. Mcnonp3oBanue GU3NUECKOTO
MozaenupoBanus. OnpeaeneHne TOHITHS
«METAJJINYECKast CBSI3bY.

CocraBneHne cxeM 00pa30BaHUs METAITMYECKON
XUMHUYECKOM CBSI3H. McImoap30BaHNe 3HAKOBOIO
MoenupoBanus. OnpeaesieHne THIa XUMUYeCKOH
cBs31 10 (hopMyrie BemecTBa. [IpuBeneHe npuMepoB
BEILECTB C METAJUIMUECKOH CBS3bI0. XapaKTeprUCTHKa
MexaHu3Ma 00pa30BaHUs METALUTHICCKON CBS3H.
VYcTaHoBieHHE TPUYUHHO-CIIEICTBEHHBIX CBS3EH:
COCTaB BEIIECTBA — THII XUMHYECKOH CBSI3H.
[IpencraBnenre HHPOPMAITUH IO TeMe «XUMUIECKas
CBsI3b» B BHJIC TAOIUII, CXeM, OTIOPHOTO KOHCIIEKTa, B
TOM yuciie ¢ npumeHennemM cpeacts UKT

IIpocTsle
BEIIIECTBA

Mo — equHMIA KOJIUYECTBA BEILECTBA.
MospHast Macca. MousipHeIii  00beM
ra3oB.

OnpeneneHns TOHATHH «METAIUTBD, KIUTACTHYHOCTH,
«TETUIOTIPOBOHOCTDY, «3IEKTPOIIPOBOTHOCTHY.
OmnrcaHue MOJIOKEHHS SIIEMEHTOB-METAJIIOB B
Ilepuonuyeckoii cucTeMe XUMUYECKHUX dJieMeHTOB /.
W. MenzeneeBa. Kimaccudukanms mpocTHIX BEIIECTB Ha
METaJUTBl M HEMETaJUThl. XapaKTePUCTUKA OOIINX
(U3NIECKUX CBOMCTB META/UIOB. Y CTAHOBIICHHUE
MIPUYUHHO-CIICICTBCHHBIX CBS3EH MEXITy CTPOCHUEM
aToMa M XMMHYECKOH CBS3BIO B IMPOCTHBIX BEIIECTBAX —
MeTamiax. CaMoCTOSTEeThbHOE H3YUCHHE

CBOWCTB METAIJIOB IPH COOJIIO/ICHNUH MTPABUI TEXHUKU
6e3omacHOCTH, 0hopMIIeHHE O0TUETA, BKITFOYAIOIIETO
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OTHMCaHuE HAOMIOCHUS, €r0 Pe3yabTaTOB, BEIBOJOB.
[Monyuenne xumudeckoir MHGOPMAITH U3 Pa3IUIHBIX
UCTOYHHUKOB. OnpesesieHns NOHITUI «HEMETaIlIbI»,
«QJUTOTPOTIHUSI», «AIJIOTPOTIHBIC BUJIOM3MEHECHNS, WITH
Mo uduKkaymy. OnucaHue MOoI0KEHUs SIEMEHTOB-
HemeTa/utoB B [leproamdaeckoii cucreMe XUMHYECKHX
anemenTtoB J[. V1. MenneneeBa. OnpenenexHue
MIPUHAUISKHOCTH HEOPIraHNUECKHUX BEIIECTB K OHOMY
13 U3YYEHHBIX KJIACCOB: METAJIIBI U HEMETaIIbI.
Jloka3aTenbCTBO OTHOCUTEILHOCTH JIEJICHUS TPOCTHIX
BEIIIECTB HA METAJIJIBI H HEMETAIIIBL. Y CTAHOBJICHHE
MMPUYINHHO-CJICACTBCHHBIX CcBsI3eH MECXKIAY CTPOCHUEM
aToMa M XMMHYECKO CBA3BIO B IPOCTHIX BEIIECTBAX —
HeMeTaJuiax.

OO0BsicHeHHE MHOT000Pa3Hs MPOCTHIX BEIIECTB TAKUM
¢axropoM, kak ajutoTponust. CaMocTosTENLHOE
M3y4YCHHUE CBOWCTB HEMETAJIIOB TP COOIIOICHUN
TIPaBWJI TEXHUKH

6e3omacHoOCTH, 0hopMIIeHHE OTUETA, BKIIFOUAIOIIETO
OTHCaHue HaOIMIONCHUS, €r0 Pe3yabTaTOB, BHIBOJOB.
BeimosHenue cpaBHeHus 1Mo ananoruu OnpeaeseHns
MOHATHH «KOJIMYECTBO BEIIECTBAY,

«MOJIb», «ITOCTOSIHHAsE ABOTa/IpO», «MOJIIPHAS Maccay.
Pelwenue 3agauu ¢ UCIIOJIB30BAHUEM MTOHATUH
«KOJIMYECTBO BEIIECTBAY», «MOJISIPHASI MACCay,
«noctosiHHas ABorajipoy. OrpeaeneHus HoHITUI
«MOJISIPHBII 00BEM Ta30B», KHOPMAIBHBIC YCIOBHS.
Pemenue 3aia4 ¢ UCNIOIB30BaHUEM MOHITHH
«KOJINYECTBO BEIIECTBAY, «MOJIAPHAS MACCa»,
«MOJISIpHBII 00bEM. Pacuérsl ¢ ncrnosp30BaHEM
MOHSATHI «KOJIMYECTBO BELIECTBA», «MOJISIPHAS Maccay,
«MOJISIPHBII 00BEM ra30B», KIOCTOSIHHAsT ABOTapO».
J1. Mounsipublii 00bEM razoo0pa3HbIxX BemecTB Pemenne
3aj1a4 C MCIOJIb30BAHNEM MOHSITHH «KOJIHYECTBO
BEIIECTBA», «MOJISIPHAsI MAacCay, «KMOJISIPHBIA 00bEM
ra3oBy, «IOCTOSIHHAsE ABOTagpo»

CoenvHeHus
XUMUYECKUX
2JIEMEHTOB

Tunvl Kpucmaniuyeckux peulemox
(amomHasi, MONEeKYIAPHAs, UOHHAS,
Memannudeckast). 3asucumocmo
Qusuueckux ceoucme geujecms om muna
KPUCTHANIUYECKOU peutemKu.
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OmnpeneneHus MOHATHH «CTENEHb OKUCICHUN,
«BaJeHTHOCTbY». CpaBHEHUE BAJICHTHOCTHU U CTETIEHU
okucieHus. OnpenencHre TOHITHS «OKCHABD.
Omnpenenenue MprUHAUISKHOCTH HEOPTaHMUECKUX
BEIIECTB K KJIacCy OKCHJIOB 110 CTENIEHHU OKHUCIICHUS
3JIEMEHTOB B OKCHIIAX.

OmnucaHue cBOICTB OTJENBHBIX MTPEICTaBUTENEH
okcuoB. CocTtaBneHne GopMyIl U Ha3BaHHH OKCHIOB.
[IpoBenenne HabrOACHNIT (B TOM YHCIIe
OTIOCPEIOBAHHBIX) CBOMCTB BEUIECTB U MPOUCXOIAIINX
C HUMH SIBJICHHH, C COOIIO/ICHNEM MTPABMII TEXHUKH
0€30MacHOCTH,

odopMIIeHHE 0TUETA C OTIMCAHUEM HKCIICPUMEHTA, €T0
pe3yabTaTOB U BEIBOJOB OmpeaeneHus NOHATHIA
«OCHOBAHUSI», CIIETOUN», KAUECTBEHHAS! PEAKLIU,
nHauKaropy. Kiaccudukanyst ocHOBaHHH 110
pacTBOpuMOCTH B Boze. OmnpeneneHue
MIPUHAJICKHOCTU HEOPraHUUYECKHX BELECTB K KIIaccy
OCHOBaHUU

o ¢opmyie. OrnpeaeneHne CTeNeHn OKUCICHNS
2JIEMEHTOB B OCHOBaHUsAX. OnucaHue CBOUCTB
OTAENBHBIX IPEACTABUTENIEH OCHOBAaHUM.
Cocrasnenne GopMyl 1 Ha3BaHWI OCHOBaHH.
Hcnonp3oBanue TaOIULBI PACTBOPUMOCTH IS
onpeAeneHUs] PaCTBOPIMOCTH OCHOBaHHMI.
YcTaHOBIEHHE TEHETHYECKOH CBSA3H MEKIY OKCHAOM H
OCHOBaHHEM M Ha000poT. OnpenencHus MOHATHH
«KHCIOTBI», «KHCIOPOCOAEpIKaIIe KUCIOThD», «bec-
KHCJIOPOJHBIE KUCIIOTBI», «KHCIOTHAS Cpeaay,
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«IIeTIOYHAs cpeniay, «HeUTpaIbHas Cpeay, «IKaia
pH».

Kraccudukanus KUCIOT 10 OCHOBHOCTH U
coaepkaHuio kucnopoga. OnpeneneHue
MPUHAATIEKHOCTH HEOPTaHUIECKUX BEIIECTB K KJIacCy
KHCIOT 110 popmyre. OnpenencHne CTeIeHN OKACICHHS
9JIEMEHTOB B KucjoTax. OnucaHue CBOUCTB OTJIEIbHBIX
npencraButeneit kucinot. CocraBienue GopMmyn u
Ha3BaHUH KUCIOT. Mcronp30BaHne TaOIUIIBI
PacTBOPUMOCTH ISl OTIPEICIICHUS PACTBOPUMOCTH
KHCJIOT. Y CTAHOBJICHUE TCHETHICCKON CBS3U MEKIY
OKCHJIOM M THJIPOKCHIOM B Ha000POT.

[IpoBeneHne HaOMOACHUH (B TOM YHCIIE
OMOCPEI0BAHHBIX) CBOWCTB BEUIECTB U MPOUCXOISAIIUX
C HUMH SBJICHUH C COONIOICHUEM ITPaBIIT TEXHUKH
0€30MacHOCTH,

odopmMIieHHE OTYETA C ONTMCAHUEM DKCIIEPUMEHTA, €ro
Pe3yABTATOB H BEIBOJIOB. MccienoBanue cpeisl
pacTBopa ¢ IOMOIIbIO HHIUKATOPOB.
OKcIepUMEHTAIbHOE Pa3IMUCHUE KUCIOTHI U MEN0YH C
MOMOIIBIO UHIUKATOPOB. OmnpeeseHre MOHATHS
«conmy. Onpenenenne MPUHAICKHOCTH
HEOPraHUYECKUX BEIICCTB K KJIACCY COJeH 0 (hopMyIie.
OmnpenerneHne CTENeHN OKUCICHHS JIEMEHTOB B COJISIX.
Onucanue CBOKWCTB OTIENbHBIX MPEACTABUTENEH CONEH.
Cocrasnenue GOpMyIT U Ha3BaHUH COJICH.
Hcnonp3oBanne TaOIUIIB pACTBOPUMOCTH JUTS
OIpeIeIeHNs PACTBOPUMOCTHU COJIEH.

ITpoBenenne HaOMIOAEHMI (B TOM YHCIIE OTIOCPEIOBaH-
HBIX) CBOVCTB BEIIECTB M MPOUCXOSIIUX C HUMU
SBJIEHUH, C COOIIOAEHUEM

MIPaBHJI TEXHUKH 0€30MaCHOCTH; 0(hopMIICHHE OTUETA C
OIUCAHUEM JKCIIEPUMEHTA, €ro Pe3yJIbTaToOB U
BEIBOJIOB. Kitaccmdukanus CIIOKHBIX HEOPTaHUICCKUX
BEILECTB

10 COCTaBY Ha OKCHBI, OCHOBaHHS, KUCIOTHI U COJIH;
OCHOBaHWSI, KUCIIOTHI M COJIH TIO PACTBOPHUMOCTH B BOJIE;
KHUCJIOTHI IO OCHOBHOCTH ¥ COJICPYKaHUIO KUCIIOPO/a, C
HCTIOJH30BaHUEM PA3IMIHBIX (POPM MPEICTaBICHUSL
kinaccugukarn. CpaBHEHHE OKCUIIOB, OCHOBaHHIA,
KHCJIOT | coJiel 1o coctaBy. Onpenenenue
MPUHATIICIKHOCTH HCOPIraHUYCCKNUX BCUICCTB K OAHOMY
13 N3YYCHHBIX KJIACCOB COCIMHEHHUH 10 GopMmyIe.
Omnpenenenre BaTCHTHOCTH U CTETIEHU OKUCIICHUS
2JIEMEHTOB B BenecTBax. OcyIliecTBIeHNE
WHIYKTHBHOTO M JCTYKTUBHOTO 000OIICHHS.
[Monyuenne xumudeckoir HHGOPMAIMH U3 Pa3TUUHBIX
HUCTOYHHKOB. [IpencraBnenne nHPOPMALIUH IT0 TEME
«OCHOBHBIE

KJIaCChI HEOPTaHWIECKUX COCTMHEHUI B BUIE TaONIHII,
CXeM, OIOPHOTO KOHCITEKTA, B TOM YHCIIE C
npumeHennem cpencts UKT. Onpenenenns moHITAN
«amop(HBIC BEIIECTBAY,

«KPUCTAIUTUYECKUE BEIIECTBA», KKPUCTAIUTHYECKASI
peméTKay, «AOHHAS KPUCTAIUTHYECKAsT PEIETKay,
«aTOMHasi KPUCTAJUTHYCCKAst PEMIETKA», «MOJICKYIIpHast
KPUCTAJUTHIECKas PeIIeéTKay, «MeTaTHIecKast
KPUCTAJUTUIECKas PEIIETKaY. Y CTaHOBIICHHE
MIPUYNHHO-CIICICTBEHHBIX CBS3EH MEXIY CTPOCHHEM
aTOMa, XUMHUYECCKOH CBSI3bI0 M THIIOM KPHUCTAJUTTICCKOM
PEIETKY XMMUYECKUX COCIMHEHUH. XapaKTEpUCTUKA
ATOMHBIX,

MOJICKYJIAPHBIX, MOHHBIX MECTAINIMYCCKUX
KPUCTAJUTHIECKUX PEUIETOK; CPEIbl pacTBOpa C
oMotk mikansl pH. [IpuBenenne mpuMepoB Be-

16




IECTB C Pa3HBIMU TUIAMHU KPUCTATUIMUECKON PEIIETKHU.
[IpoBenenne HabrOACHNUIT (B TOM YHCIIe
OTIOCPEOBAHHBIX) CBOMCTB BEUIECTB M MMPOUCXOIAIINX
C HUMH SIBJICHHH, C COOJIO/ICHNEM MPABUII TEXHUKH
0€30MacHOCTH,

odopmIteHHE 0TYETA C OTIMCAHNEM SKCIICPUMEHTA, €r0
pe3yabTaToOB U BEIBOJOB. CocTaBIEHUE HAa OCHOBE
TEKCTa TaOJIUIIBI, B TOM YHCIIE C IPUMEHEHHUEM CPEICTB
UKT. Onpenenenus NOHATHH «CMECH», «MaccoBast
JOTIsSt

PacTBOPEHHOTO BEIIECTBAY, «00OBEMHAS JTOJIS BEIIECTBA
B cMecw». [IpoBeaeHue HaOMIOACHUH (B TOM YHCIIE
OTIOCPEIOBaHHBIX) CBOHCTB BEUIECTB U IIPOUCXOIAIINX
C HUMH SIBJICHHH C COOJIIOICHUEM ITPABUII TEXHUKH
6e3omacHoCTH; O(popMIICHHE OTIETA C ONTHCAHUEM
SKCIEPUMEHTA, €T0 PE3YJIbTaTOB U BHIBOJIOB.

Pemenne 3a1a4 ¢ UCTIONB30BAaHUEM TTOHATHH «MaccoBast
JIOJIS 3JICMEHTA B BEIIECTBEY, «MaccoBasi OIS
PacTBOPEHHOTO BEIECTBAY», «00BEMHAsT J10JIS
ra3o00pa3HOro BemecTBa» Pemenne 3amad ¢
UCIIOJIb30BaHUEM TIOHATHH «MaccoBasi I0JIsl SIEMEHTa B
BEIIECTBEY, «MACCOBas IO PACTBOPEHHOTO
BEIIIECTBAY», «0OBEMHAs I0JIS ra3000pa3HOTO
BEIIECTBAY.

[pencraBnenne naGopMaruu mo treme «CoequHEHUL
XMMUYECKUX 3JIEMEHTOBY» B BHJIE TaOIHII, CXEM,
OTIOPHOTO KOHCIEKTa, B TOM YHCJIE C IPUMEHEHUEM
cpencts UKT

Wsmenenus,
MIPOUCXOISLINE C
BEIECTBAMH

dusnyeckne W XUMUYECKUE  SBICHHS.
Yucteie BemectBa u cmecH. CriocoObl
pa3zmeneHuss cMmecell. 3aKOH COXpaHEHUS

MacChl BEIIIECTB. XuMH4eckKue
ypaBHenus. Koaddunmentsl. YcioBus u
NpPU3HAaKH  TPOTEKAHUS  XMUMHYECKHUX
peakuui.

OKCHIEBL. Knaccudukarms.
Homenknarypa. @usuueckue ceoticmea

OKCU008. XNMHUYECKIE CBOKCTBA OKCHOOB.

Honyuenue u npumeneHue OKCUOO8.
OcHoBaHUs. Knaccudukaumsi.
Homenknarypa. Q@usuueckue ceovicmea
OCHOBAHULL. Tonyyenue OCHOBAHUII.
XuMHudeckue CBOMCTBaA OCHOBaHHUM.
Peakmus HEeUTpaIu3alui. KucnoTter.
Knaccuduxarusi. Howmenxknarypa.
Duzuueckue ceolicmea KUCaIom.
Ilonyuenue u  npumenenue  KUCiom.
XuMUJeckne CBOMCTBa KHCIOT.
Hunukaropsl. Wsmenenne OKpacKu

MHIIMKATOPOB B pa3in4HbIX cpemax. Com.
Knaccudukanms. Howmenknarypa.
@uzuueckue ceoticmea conei. Ilonyuenue
u  npumenenue  coneu. XUMHUECKHE
CBONMCTBa coyed. I'eHeTHueckas CBS3b
MEXIY KJIaccamu HEOPraHUIECKUX
coequHeHuit.  I[lpobnema  6ezonachozo
UCNONL306ANUA  BEUECNE U XUMUYECKUX
peakyutl 8  NOBCEOHEBHOU  JCUZHUL.
Tokcuunvie, 2opiouue u 63pblGOONACHbIE
seujecmaa. Boimosas Xumuueckas
2PAMOMHOCMb. Knaccudukanms
XUMHUYECKAX PEAKOHH 10  Pa3IMYHBIM
NpU3HAKaM: YHCIIy U COCTaBYy UCXOJHBIX U
MOJTYYEHHBIX  BEIIECTB;  HM3MEHEHHIO
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OmnpeneneHus NOHATHH «AUCTUIIIINS, WIN TIEpe-
TOHKa», «KPUCTANIN3AIUs, «BBIIIAPUBAHUEY,
«hUIBTPOBAHKEY», «BO3TOHKA, UM CYOIUMAITH»,
«OTCTanBaHME, KIEHTPUPYTUPOBAHUECY.
YcraHoBleHHUE MMPUYNHHO-CJICACTBECHHBIX cBs3EH
MEXIY (U3NIECKIMHU CBOMCTBAaMH BEIIECTB U
croco6oMm paznenenus cMmeceil. OnpeeneHus MOHATHI
«XMMHUYECKasl PEaKIUs», «PEAKIH TOPESHH,
«OK30TEPMUYECKUE PEAKIUI», «IHIO0-

TepMHUUecKHe peakiuny. HabmoneHre u onrcanue
MIPU3HAKOB M YCIIOBUH TEUEHUS] XHMHUUECKUX PEAKIUH,
BBIBO/IbI HA OCHOBaHHMH aHAJIM3a HAOI0ICHUI 32
sKkcriepuMeHToM. OmnpeneneHne MOHATHS «XUMHYECKOE
ypaBHeHHEe». OObsSCHEHUE 3aKOHA COXPaHEHUS] MacChI
BEIIECTB C TOYKH 3PCHUS] AaTOMHO-MOJIEKYIJIIPHOTO
YUCHHUS.

CocrapieHre ypaBHEHUH XUMUYECKUX PEAKIUil Ha
OCHOBE 3aKOHa COXPaHEHHS MacChl BELIECTB.
Krnaccudukanms XuMUYECKUX peakyi 10 TEerIOBOMY
a¢pdexTy. BrimomHeHne pacd€TOB MO0 XUMUIECKAM
YPaBHEHMSAM Ha HAaX0XKJCHHE KOJIUYECTBA, MAacChl U
00BbEMa MPOIYKTa PEAKIIUH M0 KOJIMIECTBY, MAcCe HITH
00BEMY

HCXOJHOTO BEIECTBA; C MCIOIb30BaHNEM MOHSITHSA
«J0JIs», KOTJa UCXOTHOE BEIIECTBO JAaHO B BUJE
pacTBOpa ¢ 3aJaHHOM MAacCOBOM J10JIEH PACTBOPEHHOTO
BEIIIECTBA WM COACPKUT OMPEACIEHHYIO A0ITIO
npumMeceil. OnpeaeneHns NOHATHH «peakuuu
COEIIMHECHUSY, «KaTAIN3aTOPbD», «(HEPMEHTBD».
Krnaccudukanms XuMU4ecKuX peakuui 1o 4yucity u
COCTaBY UCXOJHBIX BEIIECTB U MPOAYKTOB PEAKLIUH.
HaGmonenue n onycanue NpU3HAKOB U YCIOBUH
TCUCHUSA XUMHUYCCKHUX peaxunﬁ, BBIBO/JIbI HA OCHOBAHHUH
aHanM3a HaOJIOICHNUH 32 SKCIIEPUMEHTOM.
CocraBieHHEe Ha OCHOBE TEKCTa CXEMBI, B TOM UHUCIIE C
npumenerneM cpeactB UKT. OnpeneneHns nOHATHH
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CTerneHeld OKHMCIIEHUS aTOMOB XHUMHUYECKHX
3JIEMEHTOB; MOTIOIIEHUIO WIN
BBIJICTICHUIO SHEPTHU.

Tun pacuetHod 3amaun: Belumcienus mo
XUMHUYECKUM YPaBHEHUSM KOJUYECTBA,
00BeMa, MacChl BEIIECTBA MO KOJIUYECTRY,
00BEMy, Macce pearcHTOB WU MPOIYKTOB
peaxuuu.

«PEAKINH COCTIMHEHUS, «PEAKIIUH Pa3I0KEeHUN,
«o0OpaTHMBbIe peaKkunn», «kHeoOpaTHMBbIE PEaKLUN»,
«KaTATUTUIECKUE PEaKII», «HEKATATUTHIECKIE
peaKIum».

Krnaccudukaums XuMUIeCKUX peaknuii mo Yuciy u
COCTaBYy UCXOJHBIX BEUIECTB U MPOIYKTOB PEAKIIHN;
HAaIIpPaBJICHUIO IPOTEKAaHUS PEaKIny;

ydacTHIoO Katanuzaropa. Habmogenue u onrcanme
MIPU3HAKOB M YCIIOBUH TEUEHHSI XUMHYECKUX PEAKITHH,
BBIBOJIBI HA OCHOBaHMH aHAJIM3a HAOIIOAEHUH 3a
sKcniepuMeHTOM. OnpeieTICHNs TOHATHN «PEaKIIuu
3aMCIICHUA, «PAI

AKTHBHOCTH METAJUIOBY. Kitaccu(ukanus XuMIIecKuX
peaKl_II/lﬁ IO YMCITYy U COCTaBYy MCXOJHBIX BCIICCTB U
MIPOAYKTOB PEAKIIHH.

HVcnionb30oBaHue IEKTPOXUMHYECKOTO psijia
HaIPsHKEHUH (aKTHBHOCTH ) METAJUIOB JUIS OTIPE/ICIECHUS
BO3MO>KHOCTH ITPOTCKAHUS

peaKuMi& MEXKAY METaJlJIaMU U BOJJHBIMH pacTBOpaMU
KHCJIOT U COJIEH.

HaGmonenue n onycanue NpU3HAKOB U YCIOBUH
TEUCHUS XUMUUECKUX PEaKIiii, BEIBOJH HA OCHOBAHUHT
aHaM3a HaOJIIOICHUH 32 SKCIICPHUMEHTOM.
OmnpeneneHus MOHATHI «peaKkInu 0OMEHay, «PEeaKITuH
HelTpanmzanuny. Kitaccudukanms XuMIIeCKUX
peakuuii 10 YUCILy U

COCTaBYy UCXOJIHBIX BEIIECTB U MPOIYKTOB PEAKIIHH.
Hcnonk3oBanue TaOIUIBI PACTBOPUMOCTH IS
OTpeAeICHNS BO3SMOKHOCTH IIPOTEKAHUS PEaKITHi
obmena. HabmozieHue 1 onycanye Mpru3HaKkoB U
yCJ'[OBI/Iﬁ TCUCHUS XUMHUYCCKUX peaKuHﬁ, BBIBO/JIbI HA
OCHOBAHHHM aHAJIN3a HAOJIOJICHNH 3a SKCIIEPUMEHTOM
OmnpeneneHue MOHATHS «THIAPOJIHU3Y». XapaKTepUCTHKA
XUMHUYECKAX CBOHCTB BOJBI

IIpaktukym 1.
«IIpocreitmue
oTeparun c
BEIIECTBOM»

Ha  wusyuenue
BBIJIENAETCS

9TOI0 pazacia HC
KOHKPETHOC BpeEwms,
IIOCKOJIBKY XUMHUYICCKHI OKCIIEPUMEHT
SABJIIACTCA 00s13aTeNbHOM COCTaBHOM
YacCTbIO KaXXJ0TO U3 pa3ZiCiIOB IpOorpaMmbl

Pabota ¢ 1abopaTtopHBIM 000PYHOBAaHHEM U
HarpeBaTeJIbHBIMU ITPUOOPaMH B COOTBETCTBUH C
TIpaBHJIAMH TEXHUKH 0€301TaCHOCTH.

BemosHenue mpoctedmmx npuéMoB 00parieHus ¢
J1a00paTOPHBIM 000PYIOBAHUEM: C TA0OPATOPHBIM
IITaTUBOM, CO CIUPTOBKOW. Habmromenue 3a
CBOMCTBaAMU BCLICCTB U ABJICHUAMU, ITPOUCXOAAIIUMUA C
BemectBaMu. OIMICaHHE XUMHYECKOTO IKCIIEPIMEHTa C
TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HIIA POJHOTO)
SI3BIKA U SI3BIKA XUMUH.

CocraBnieHne BBIBOJIOB I10 PE3yJIbTaTaM IPOBEIEHHOTO
JKCIIEPUMEHTA.

BrimonHeHue MpocTeHx mpuéMoB 0OpaIieHus ¢
J1a00PaTOPHBIM 000PYIOBAHUEM: C MEPHBIM
OWIAHAPOM, ¢ Becamu. HaOmroeHne 3a cBoicTBaMu
BEIIECTB U SBJICHUSIMH, ITPOUCXOISIIIUMHU C
BemectBaMu. OIMICaHNE SKCIIEPUMEHTA C TIOMOIIIBIO
€CTECTBEHHOTO (PYCCKOTO MJIHM POJIHOTO)SI3bIKA U SI3bIKA
xuMuu. CocTaBieHHE BBIBOJIOB IO Pe3yJIbTaTaM
poBeAEHHOr0 3KcnepuMenTa. [Ipurorosnenne
pacTBOPOB ¢ onpeeIéHHON MacCOBOM o€l
PacTBOPEHHOTO BEIIECTBA.

IIpurotoBneHue pacTBopa U pacuéT MaccoBOH monu
pacTBOPEHHOrO B HEM BELIECTBA

PactBopenue.
PactBopsl.
CaoiicTBa
pacTBOpoB
ANIEKTPOIUTOB

Booa & npupode. Kpyeosopom
600bl 6 nmpupode.  Dusuueckue u
Xumudeckue ceoucmea 600vl. PacTBOPEIL
Pacmeopumocmv  sewyecme 6 gooe.
Konnentparust  pactBopoB.  MaccoBast
JOJIi  PAacTBOPEHHOTO  BeIlecTBa B
pacTBope. DIIEKTPOTUTHYUECKAS

18

OmnpeneneHus MOHATHH «PacTBOPY», «THAPATY,
KPHUCTAJNIOTUAPATY», «HACBILIEHHBII pacTBOP»,
«HEHACBIILEHHBIN pacTBOP», «IEPECHIILIEHHBIN
pacTBOp», «pacTBOPUMOCTEY. OnpeneneHue
PacTBOPUMOCTH BEIIECTB C MUCIOJIb30BAaHUEM KPHUBBIX
pPacTBOPHMOCTH. XapaKTEPUCTHKA PACTBOPEHHS C
TOYKHU 3pCHUA aTOMHO-MOJICKYJIAPHOI'O YUYCHHA.
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JIACCOIMALIHSL. DNEKTPOTUTHI u
HeanekTponuThl.  Monbl.  Katwonel u
aHnoHbl. Peakimu HMOHHOro oOMeHa.
VYcaoBus MpoTeKaHUs PEeAKUU HOHHOTO
oOMeHa. DJIeKTPOTUTHYECKAsT
JIACCOLMAIMS KUCIIOT, IIEI0YEH U COJEN.
Oxucnutens. BocctanoBurens. CylHOCTh
OKHMCIIUTEIbHO-BOCCTAHOBUTEILHBIX
peakuui.

Tun pacueTHo# 3amaun: Pacuer maccoBoi
IO  PAacTBOPEHHOTO  BEmeCTBa B
pacTBope.

Hcnonp3oBaHne TaOIUIIBI PACTBOPUMOCTH JIJIS
OIpeeIeHUs. PACTBOPUMOCTH BEIECTB B BOJE.
CocraBieHre Ha OCHOBE TEKCTa rpaiKOB, B TOM YHUCIIE
¢ npumenenueM cpencts UKT. Onpenenenust noHATUR
«QIIEKTPOJIUTHYECKAs JUCCOLUAIID, «3JCKTPOIUTHIY,
«HEDIEKTPOJIUTHI». BRITIOTHEHNE TOMETOK, BBITHCOK H
IUTHpPOBaHUs TekcTa. OnpeesicHus MOHIATUIH «CTETICHb
JIFICCOITHALIAI,
«CHJIBHBIC AIICKTPOJIUTHD», «CTIA0BIC DIICKTPOIUATED),
«KaTHOHBI», aHUOHBD), KKHCJIOTBI», KOCHOBAHUI»,
«COTM.
CocraBneHne ypaBHEHHUH 3MEKTPOIUTHIECKOM
JIACCOIMAIIAH KUCJIOT, OCHOBAHHH M COJICH.
WimrocTpartiysi mpruMepaMy OCHOBHBIX TTOJIOKEHHIHA
TEOPUH ITEKTPOIUTHICCKOH TUCCOIMAIN;
TCHETUYECKOM B3aMMOCBSI3U MEXK]Ty BEIIECTBAMHU
(TIpocTo€ BelecTBO — OKCHI —TUAPOKCUI — COJIb).
Paznmudenne KOMIOHCHTOB JTOKa3aTeIbCTBA (TE3HCOB,
aprymeHToB u (OpMBI JoKa3arenbcTBa). OnpeneneHue
TTOHSTHS.
CocTraBieHHE MOJICKYIISIPHBIX, TIOJTHBIX H COKPAIIEHHBIX
HMOHHBIX YPaBHEHUN peakiuil C ydacCTUEM
anekTponutoB. HabnroaeHue U onMcanue peaxiuii
MEXTy SJIEKTPOIUTAMH C TIOMOIIBIO €CTECTBEHHOTO
(pPyCCKOTO HITH POJHOTO)SI3BIKA U SI3BIKA XUMUH.
CocraBiieHHEe XapaKTEPUCTUKU OOLIMX XUMUUECKUX
CBOWCTB KHUCJIOT C O3ULIMNA TEOPUU
ANEKTPOIUTHYECKOl aucconuanuu. CocraBieHue
MOJIEKYJISIPHBIX, TTOJTHBIX U COKPAIIEHHBIX HOHHBIX
ypaBHEHHUH pe-
aKuii ¢ yaactiueM kucioT. HabmoneHue u onucanue
PEaKIHii ¢ YIACTHEM KHACIOT C TIOMOIIBIO
€CTECTBEHHOT'O(PYCCKOTO MJIM POJTHOTO)SI3bIKA  SI3bIKA
xumun. [IpoBeieHre OMBITOB, IOATBEPK TAFOIINX
XHUMUYECKHUE CBOMCTBA KUCIIOT, C COOJIFOJICHUEM TIPABHIT
TEeXHUKH Oe3omacHoCTH. OnpeneneHue moHITHS
«ocHoBaHU». COCTaBIICHUE XapaKTEPUCTUKHU OOIINX
XUMHYECKUX CBOMCTB OCHOBaHMH (1Iiesioueii u
HEPaCTBOPUMBIX OCHOBAHHH) C TIO3HUIIUH TEOPUH
ANEKTPOIUTHYECKOH nucconuarui. CocTaBieHue
MOJIEKYJISIPHBIX, TTOJTHBIX U COKPAIIEHHBIX HOHHBIX
YpaBHEHUU peaklUil C ydacCTUEM OCHOBaHUU.
Habnronenune u onucanue peakunii OCHOBaHUI ¢
TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIIM POJIHOTO)
SA3bIKAa U SA3bIKA XUMHUHU.
[IpoBeneHME OMBITOB, TOATBEPIKIAOIINX XUMUICCKUE
CBOWCTBA OCHOBaHUH, ¢ COONIOCHNEM TPaBUII TEXHUKU
6e3onacHoctr. CocTaBieHHE TOKIIaaa 110 TEME,
omnpenenéHnol yuurenem. OnpeaeneHus: HOHITUN
«HEeCcoJIe00pa3yrone OKCHAbD,

»,
«KHUCIOTHBIE OKcuAb». CocTaBIeHNE XapaKTePUCTUKN
00X XUMHYECKUX

) C O3UIMI TEOPHH SIECKTPOIUTHIECCKON
nucconuanuu. CocTaBieHUe MOJIEKYISPHBIX, TOJHBIX U
COKpAIlEHHBIX HOHHBIX YPABHEHUH PEAKIMI ¢
ydactieM okcuoB. HaGmoneHre u onncanue peakiui
OKCHJIOB C IIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIIU
POJHOTO) SI3bIKA U SI3BIKA XMMUH.

HpOBC}IeHHe OIIBITOB, IMMOATBCPKAAIOIINUX XUMHNYCCKUE
CBOWCTBA OKCHJIOB, C COOJTIOICHHEM NTPABUII TEXHUKHI
6e3onacHocTy. CocTaBlieHUE AOKIIAJA 110 TEME,
OIIpENENEHHOM C
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commm». CocTaBlieHUE XapaKTePUCTHKHU OOIIIX
XUMHUYECKUX CBOMCTB COJIEH € MO3ULIMI TEOpUU
ANIEKTPOIUTUIECKON TUCCOIMAIINH.

CocraBieHHE MOJCKYISIPHBIX, TIOJTHBIX ¥ COKPAIIEHHBIX
HMOHHBIX YPAaBHEHUN pEakLUii C y4acTUEM COJICH.
Habnronenue u onmcanue pe-

aKIUi coJeit ¢ TOMOIIBIO €CTECTBEHHOTO (PYCCKOTO
WA POIHOTO) sI3bIKA U S3bIKa XuUMHUH. [IpoBenenue
OTIBITOB, TIOATBEPKIAFONIINX XUMHUUCCKUE CBOUCTBA
COJIEH, C COOJIIO/IEHNUEM TPAaBHI TEXHUKH O€30TTaCHOCTH.
CocraBneHne JOKIaja Mo TeMe, ONPeaeIEHHON
camocTosTenbHO. OnpeaereHne MOHATHS
«TeHeTHYecKui psia». MimocTpupoBars:

a) MpUMepaMu OCHOBHBIE MOJI0XKEHUS TEOPUU
AIIEKTPOIUTUIECKON IHCCONNAIN;

0) TCHETHYECKYIO B3aUMOCBS3b MEXK]Ty BEIIECTBAMHU
(TIpocToe BemecTBO — OKCHU — THIPOKCH]T — COJIb).
CocraBneHHE MOJIEKYISIPHBIX, TIOJTHBIX H COKPAIIEHHBIX
HMOHHBIX YPAaBHEHUN pEaKlUil C y4aCTUEM
AIIEKTPOJIUTOB.

CocraBneHHEe YpaBHCHUH PEaKIMi, COOTBETCTBYIOIIUX
MTOCIIEIOBATEIHHOCTH («IIETIOUKEY) MPEeBpaIleHIHA
HEOPraHUYECKUX BEIICCTB Pa3IMYHBIX KIIACCOB.
BrimonHeHue npsAMoro HHAYKTHBHOTO JOKa3aTeNIbCTBA.
OmnpeneneHns TOHATHH «OKHACITATEIBHO-
BOCCTAHOBHTEJIBHBIC PEAKIIUNY, KOKHCIUTEIIbY,
«BOCCTaHOBHTENbY, KOKHCICHUEY, KBOCCTAHOBJICHHUE.
Knaccugukaryss XUMHUYSCKUX PEAKITHiA MO MPU3HAKY
«U3MEHEHHE CTETICHEH OKUCIICHHS JIIEMEHTOBY.
Omnpenenenyue OKUCITUTENS

N  BOCCTAHOBHUTCIIA, OKHCJICHHA W BOCCTAHOBJICHHUS.
Hcnonws3oBanue 3HAKOBOTO MO/ICITUPOBAHUS
CocraBnenue ypaBHEHUU OKUCIIUTENIbHO-
BOCCTAHOBHTENBHBIX PEAKIN METOIIOM 3JIEKTPOHHOTO
Oananca. OnpeeneHue OKUCIUTENS U BOCCTAHOBUTEIIS,
OKHUCJICHUS ¥ BOCCTAHOBJICHHUS

[Ipaktukym 2. | Ha m3y4eHue 3Toro paszmena He 1 Obpamenne ¢ 1a60paTOPHBIM 000PYIOBAHUEM 1
«CBoiicTBa BBIJIEITSIETCS] KOHKPETHOE BPEMs, HarpeBaTeJIbHBIMHU ITPUOOPaMH B COOTBETCTBHU C
pacTBOpOB MOCKOJIbKY XUMUYECKUN SKCIEPUMEHT MpaBUJIaMH TEXHUKH Oe30macHoCTH. Pacmo3naBanue
JNIEKTPOITUTOBY ABIISIETCS 00S3aTENBHON COCTABHOM HEKOTOPHIX aHHOHOB M KaTHOHOB. HabumoneHue
YaCTbIO KaXKA0T0 U3 pa3aiCjIOB IIpOorpaMMbl CBOMCTB BCHICCTB U MPOUCXOAAIIUX C HUMU SIBJICHUH.
Omnucanne XMMHUYECKOTO IKCIIEPUMEHTA C IIOMOIIBIO
PesepsHoe 3 €CTECTBEHHOT'0 (PYCCKOI'O MJIM POJHOTO) SI3bIKA U S3BIKA
BpeMs xumun. PopMyIHpOBaHUE BBIBOJIOB 110 pE3yIbTaTaM
MIPOBEAEHHOTO SKCIIEPUMEHTA
2roa o0ydenus 9 kaacc 70 yacoB (2 yaca B HeJ1eJ110)
O6uias Crpoenue aToMa: a1po, | 10 XapaxkTepucTrKa XUMUYEeCKUX 31eMeHTOB 1—3-r0
XapaKTepUCTHKa | SHEepreTndeckuii yposeHb. Cocmas sopa TIEPUOJIOB T10 UX ToJIoKeHuto B [lepuoandeckoi
XUMUYECKUX amoma: npomomwl, Hetimpousl. Fzomonbi. CHUCTEME XUMHUUYECKUX DJIEMEHTOB
3JIEMEHTOB u | Ilepuoamueckuit 3akon .M. Menneneena. . U. MenneneeBa; XAMHUYECKUX CBOMCTB aM(POTEPHBIX
XUMHUYECKUX [Teproanyeckass cucTeMa XHMHYECKHX OKCHJIOB ¥ TUAPOKCHI0B. COCTaBIeHUE MOJIEKYISPHBIX,
peakuui 3JIEMEHTOB .. Mengeneesa. MIOJIHBIX U COKPaLIEHHBIX HOHHBIX YPAaBHEHUN PEAKIUil.
duznyecknit CMBICTT ATOMHOTO Omnpenenenue MOHATHS «aM(POTEPHBIE COSTMHEHHSD).

(mopsAIKOBOTO)  HOMEpPA  XHMHYECKOTO
JIIeMEHTa, HOMEpa TPYIIBl W Iepuoja
nepuogudeckoii  cucremsl.  CTpoeHue
DHEPreTUYECKUX YPOBHEH aTOMOB IIEPBBIX

20 XUMHYECKHAX 3JIEMEHTOB
MEPUONYECKON CHUCTEMBI J.W.
Menpeneesa. 3aKOHOMEPHOCTH

W3MEHEHHUS CBOMCTB aTOMOB XHMHYECKHX
JJICMCHTOB U HX COGHI/IHGHI/Iﬁ Ha OCHOBC
IIOJIOKCHHUSA B HepI/IOJII/I‘IeCKOI\/'I CHUCTCMC

HaGmronenre u onrcanue peakuuid MeK 1y BelecTBaMu
C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO FUTH
POJHOTO)S3bIKA U SI3bIKA XUMUH.

[IpoBeneHME OMBITOB, TOATBEPIKIAOIINX XUMUICCKUE
CBOICTBa aM(POTEPHBIX OKCUJIOB M THIPOKCHUJIOB.
OmnpenerneHne BUIOB KIACCH(PHUKALINN: €CTECTBEHHONW U
ruckycctBeHHOM. Co3/ianue Mojiesieit ¢ BbIIeTIEHHEM
CYIIECTBEHHBIX XapaKTePUCTUK 0OBEKTa U
MIPEICTaBIICHHEM HX B IPOCTPaHCTBCHHO-TPpaduIecKoit
WM 3HaKOBO-CHMBOJIMYECKON opme. XapaKTeprcTuKa
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JA.N. MengeneeBa W CTpPOEGHHUS aToma.
3nauenue Ilepuoauueckoro 3akona /.M.

Menneneena.
llouamue o ckopocmu  xumuueckou
peaxyuu.  Daxmopvl,  iuAOWUEe HA

CKopocmb XUMUYECKOU peaxkyuu. Tlonamue
O Kamaauzamope.

POJIM XUMUYECKUX IEMEHTOB B )KMBOW U HEKMUBOI
npupoje. CocTaBieHne aHHOTALUU K TEKCTY.
Omnpenenenue e yaeOHOUW NeATEITBHOCTH C
MIOMOILBIO YYUTEINS U CAMOCTOSITENIBHO, TIOUCK CPEJCTB
e€ OCyILECTBJICHHUSI 10 TUTaHY, COTIOCTABIICHUE CBOUX
NEHCTBUH C LENBI0 U IPH HE0OXOAUMOCTH HCIIPABIICHUE
OIIMOOK C TIOMOIIBIO YUYUTEIS M CAMOCTOSTEIIBHO.
OmnpeneneHns TOHATHH «XUMHAYECKasT PEaKIIHD»,
«peaKUUU COCTUHEHUSY, «PEAKLUU PA3I0KEHUSD,
«peakuuu 0OMeHay, «peaklii 3aMEeIEHUs, «PEeaKInu
HEHTpaNn3alum», «IK30TEPMHUCCKIE PEAKIIAN,
(OHIOTEPMHUYCCKUE PEAKIIMI», «OOPATUMBIC PEAKIIHNY,
«HEOOpaTUMBIE PEaKIUI, OKHCIATEIHHO-
BOCCTAaHOBUTECJIbHBIC PECAKIHUNY, KTOMOTCHHBIC
PEaKINy, «reTepOTECHHBIC PEAKIIAN,
«KaTATMTUYECKHE PEaKIUN», «HEKATATUTHIECKHE
peaKLumy», «TerIoBoi A3PdEeKT XMMUUECKON peakium».
XapakTeprcTHKa XUMHYECKIX PEAKIUH 110 pa3THIHBIM
npusHakaM. CocTaBleHUEe MOJIEKYIISIPHBIX, TOJIHBIX U
COKpAILEHHBIX MOHHBIX YPaBHEHUHN PEAKLIMI.
Omnpenenenre OKACIUTENS U BOCCTAHOBUTETIS,
OKHUCIICHUS X BOCCTAHOBJICHUSI.

HabnroeHue u onrcaHue peakiuii MeX 1y BeIIeCTBAMU
C TIOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO MM POIHOTO)
sI3BIKA U s13bIKa XuMun. [IpencraBnenne uapopMamu
o teme «Kitaccudukanus XMMUYIECKUX PEaKInii» B
BHJE TAOJHII, CXEM, OTIOPHOTO KOHCIIEKTa, B TOM YHCIIE
¢ npumenenueM cpenacts UKT. Onpenenenue noHATHS
«CKOPOCTHh XUMHYECKON PEaKITHm».

OOBsCHCHHUE C IPUBEIICHHEM IIPUMEPOB BIUSHHS
HEKOTOPBIX ()aKTOPOB Ha CKOPOCTh XUMHUECKUX
peaxuwmii. HaOnroieHre 1 omucanne peakiuil Mexk Iy
BEILECTBAMU C TIOMOIIIbIO €CTECTBEHHOTO

(pycCKOTO HITH POJHOTO) S3BIKA U S3BIKA XUMHH.
[IpoBeneHue ONBITOB, MOATBEPKIAIOLIUX 3aBUCUMOCTh
CKOPOCTH XUMHYECKOH PeaKu OT Pa3IHIHbBIX
(daxTopoB. OnpeeneHue MOHATHS «KaTallu3aToP».
HaGumroienre u onrcanue peakiuidi Mex Iy BelecTBaMH
C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WM POIHOTO)
SA3bIKa U A3bIKa XUMHH. HpOBe}IeHI/Ie OIIBITOB, IO~
TBEP)KIAIOMINX BIMSHNE KaTaIH3aTOPOB Ha CKOPOCTh
XUMUYECKOU peaKinu

Meraiibl

Tonooicenue memannog 6 nepuoouyecKol
cucmeme XxXumuyeckux anemenmos J.HU.
Menoeneesa. Memannvt 6 npupode u
obwue cnocodwvl ux nonyuenus. Q6w ue
@usuueckue ceoticmea memannog. O0ImmUe
XUMHUYECKHE CBOICTBa METaJIJIOB:
peakuud ¢ HEMeTaUIaMH, KHCIOTaMH,
COJISIMH. Onexmpoxumuieckuii pso
nanpsaxcenui  memanios.  llenouynsle
MeTaJlIbl u ux COETUHEHHUS.
[[lenouyHO3eMeENbHBIE METAUIBI W HX
coenMHeHMsL. ATIOMUHHNA. AMQOTEPHOCTh
OKCHIIa Y  THUIAPOKCHIA  AJTIOMHUHUS.
Kenezo. CoemuHeHus xene3a W HX
CBOWCTBA: OKCHJBI, THIPOKCHIBI U COJH
xenesa (11 u IIN).
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BrruuciieHus o XuMudeckuM Gopmysiam u
YpaBHEHISIM PEaKINi, MPOTEKAIOIMINX C YIaCTHEM
METAJIJIOB U UX COCTMHCHUMN.

IToa6op (c moMoIbIO yauTens) cioBapen,
SHIMKIIOTICNH, CIIPABOYHUKOB, JICKTPOHHBIX TUCKOB U
JPYTUX UCTOYHUKOB HH(POPMAITHH,

HE0OXOAUMBIX JUIA PEeIICHHUs yIeOHBIX 3a1a4.
ComnocrapnieHre HHPOPMAIIUH, TTOTYICHHON U3
pa3MYHBIX UCTOYHUKOB. COCTaBIICHHIE PELIEH3NH Ha
TekcT. OmpenesaeHue NOHATHS «METaJLIIbD».
CocrapieHre XapaKTePUCTUKH XUMUIECKIX
3JIEMEHTOB-METAJIJIOB TI0 UX TOJIOKEHHUIO B
Ilepuoauyeckoii cucreMe XUMHUYECKUX 1eMeHTOB /1.
U. MenzeneeBa. XapakTeprcTHKa CTPOCHHUS U OOIINX
(hU3NYECKUX CBOMCTB MPOCTHIX BEIIECTB — METAJLIOB.
OOBsicHeHNE 3aBUCHMOCTH CBOUCTB (MM IpeACcKa3aHue
CBOWCTB) XUMHYECKHX 3IEMEHTOB-METAJIOB OT
noJyoxkenus B [lepuonnueckoi cucreMe XUMHUYECKUX
anemenToB JI. 1. Menneneena. YcranosieHue
MIPUYUHHO-CIIEJICTBEHHBIX CBA3EH MEXKy CTPOCHUEM
aToOMa, XUMHYECKOH CBSA3BI0, TUTIOM KPHCTAILTHYECKON
PEIIETKH METAUIOB U X COCAMHCHHMN, UX OOIMMH
¢u3ngeckuMu cporicTBamu. OtipeniesieHue MOHSTHS
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«pAIl aKTUBHOCTH METAJIJIOBY.
XapakrepucThKa XUMHUYECKUX CBOMCTB MPOCTHIX
BeliecTB — MeTaIoB. OObSICHEHHE 3aBUCUMOCTH
CBOCTB (FUTH MIpPEICKa3aHUE CBOWCTB) XUMHYECKIX
3JIEMEHTOB-METAIIJIOB OT MoJioKeHus B [leproanyeckoit
cucreme xuMmuueckux snemeHToB [l. 1. Mennaeneena.
CocraBieHre MOJIEKYJISIPHBIX YpaBHEHUH peakiuid,
XapaKTEPU3YIOIINX XUMUYECKUE CBOMCTBA METAINIOB U
HX COEMHEHMI: ANEKTPOHHBIX YPaBHEHHUH MPOIIECCOB
OKHCTICHUS-BOCCTAHOBJICHUST;, ypaBHEHUI
JNEKTPOJIMTUYECKON TMCCOLMALUU; MOJIEKYIISIPHBIX,
IIOJIHBIX U COKPALIEHHBIX HOHHBIX YPAaBHEHUH peakiuil
C y4aCTHEM 3JIEKTPOJIUTOB. Y CTAHOBJIEHUE IPUUUHHO-
CJIeICTBEHHBIX CBSI3€M MEXKy CTPOCHHEM aToMa,
XUMHUUYECKOH CBA3BI0, THIIOM KPUCTAININYECKOM
PEIETKN METAJUIOB U UX COEIMHEHUH, UX
XUMHUYECKMMHU cBolicTBaMK. HaOmroieHre u onrcanue
XUMHUUYECKOT0 SKCIIEPUMEHTA.

[pencraBnenre HHPOPMAITUH B BUJIC TAOJIHII, CXEM,
OIOPHOr'0 KOHCIIEKTA, B TOM YHCJIE C IPUMEHEHHEM
cpeacts UKT. CocraBneHue MoJEKyIspPHBIX
YpaBHEHMM peakUuuil U 3JIEKTPOHHBIX YpaBHEHUH
MPOLIECCOB OKUCIIEHUSI-BOCCTAHOBJICHHUS,
XapaKTePU3YIOMUX CIIOCOOBI MOTYIEHUS METAIJIOB.
[Mox6op (¢ MOMOIIBIO YYUTENIS) CIIOBapEH, SHIIMKIIOTIE-
T, CIPAaBOYHUKOB, JIEKTPOHHBIX JUCKOB M IPYTHX
HMCTOYHUKOB MH(POPMAITUH, HEOOXOIMMBIX IS
peleHus yueOHbIX 33/1a4.

Comnocrasnenne HHPOPMALINH, TOTYIEHHON U3
Pa3IUYHBIX UCTOUYHUKOB. OnpeesieHus: MOHIATUN
CKOPPO3USY, «XUMHUECKass KOPPO3USY,
«OQIEKTPOXUMHYECKas Koppo3ush». MimocTpanus
TIOHSATHI «KOPPO3UNY», «XUMHUIECKAST KOPPO3HUS»,
<QIEKTPOXUMHYECKAsE KOPPO3Us» IpUMEpPaMH
MIPOLIECCOB, MPOUCXOASALIUX C PAIUYHBIMU METAJUIAMH.
XapaKTepHUCTHKA CITOCOO0B 3aIUTH METAIIOB OT
Koppo3uu. OnpeneneHne NOHATUS «IET0YHbIe
MeTamibly. CoCTaBlIeHNE XapaKTePUCTUKHU IEIIOYHBIX
METaJJIOB IO UX M0JI0KEHUIO B [lepuoauueckoi
cucTteMe Xxumuueckux anemMeHToB 1. 1. Menneneena.
XapaKTepruCTHKa CTPOSHHS 1 O0MHX (PU3HUECKUX U
XUMUYECKUX CBOMCTB I[EJIOYHBIX METAJIIOB.
XapakTeprucTHKa (PU3HMIECKUX i XUMAYCCKUX

CBOMCTB OKCHIOB ¥ TUJPOKCUAOB LIEIOUYHBIX METAIJIOB.
OOBbsCHEHNE 3aBUCUMOCTH CBOWCTB (WJIM TpeCKa3aHne
CBOJICTB) IIEIIOYHBIX METAIIJIOB OT ITOJIOKCHUS B
Ilepuoauyeckoii cucreMe XUMHUYECKHUX AJIeMEHTOB /1.
U. MenzeneeBa. CocTaBieHHEe MOJIEKYSPHBIX
YpaBHEHUH peakinii, XapaKTepU3yIOIUX XUMUYECKUE
CBOMCTBA MIETOYHBIX METAJIJIOB U UX COECTMHEHU
3JIEKTPOHHBIX YPaBHEHHUH MPOLIECCOB OKUCIICHUS -
BOCCTAHOBJICHHUSI; YPABHEHUH 3JIEKTPOIUTHYECKON
JUCCOLIMALIUN; MOJIEKYJISIPHBIX, MOJHBIX U
COKpAILEHHBIX HOHHBIX YPABHEHUH PEAKIMM ¢
Y4aCTUEM JIEKTPOJIUTOB. Y CTAHOBJIEHNE IPUYUHHO-
CJIEICTBEHHBIX CBSI3€M MEXKIY CTPOCHHEM aToMa,
XUMHUYECKOHN CBA3BIO, THIIOM KPUCTAINYECKON
PELIETKY 1IEJTOYHBIX METAJUIOB U UX COEIMHEHUH, X
XHUMHUYECKUMH CBOMCTBAMH. BrIamcieHus o
XUMAYEeCKAM (OpMyIIaM M YpPaBHEHHSIM PEaKIINH,
MPOTEKAIOIINX C YUACTUEM IIETOYHBIX METAIIJIOB U UX
coemuHeHni. OnpenencHne MOHATH
«IIENoYHO3eMeNIbHEIE MeTalib». CocTaBlIeHHE
XApaKTEPUCTUKH IIETOYHO3EMENBHBIX METAIIIOB 110 UX
nosiokeHuio B [leproanyeckoil cucreMe XUMHUYECKUX
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anemenToB [I. 1. MenneneeBa. XapakrepucTuka
CTPOCHHS U O0IINX (PU3NICCKUX U XUMHYCCKHX
CBOMCTB 1IEI0YHO3EMETbHBIX METAJIJIOB.
XapakTepucTuka PU3NICCKUX U XUMHUECKIX CBOHCTB
OKCHUJOB U THAPOKCUIOB IJ.IéJ'IO‘IHOSeMeJ'H:HLIX
MeTtamioB. OOBsCHEHUE 3aBUCUMOCTH CBOMCTB (MJIH
MpecKa3aHue CBOMCTB) MIETOYHO3EMENIbHBIX METAIIJIOB
oT nojoxeHus B [lepuonnyeckoil cucteMe XuMUYECKUX
snemenToB [[. 1. MenneneeBa. CoctaBieHue
MOJIEKYJISIPHBIX YPAaBHEHUI pEaKLUii,
XapaKTEePU3YIOLINX XUMUYECKUE CBOICTBA
MENOYHO3EMENbHBIX METAJUIOB U UX COSTMHEHUI:
3IEKTPOHHBIX YPABHEHHUH MPOLIECCOB OKUCIICHUS -
BOCCTaHOBJICHUS; YPABHEHUH 3IIEKTPOIUTHUECKON
JUCCOLIMALIMN; MOJIEKYJISIPHBIX, IOJIHBIX U
COKpAIlI€HHBIX HOHHBIX YPAaBHEHUH peakiuii ¢
y4acTHEM DJIEKTPOJUTOB. Y CTAHOBJIEHUE IPUIMHHO -
CJIEICTBEHHBIX CBSI3€M MEXKIY CTPOEHUEM aToma,
XUMHUYECKOU CBA3bIO, TUTIOM KPUCTAININYECKOU
PEIETKY IIETOYHO3EMENBHBIX METAJVIOB U UX
COEIMHEHUHN, UX XUMUYECKUMHU CBOMCTBAMH.
Habnronenue u onmcanie XWMHIECKOTO SKCIIEPUMEHTA.
BerunciieHus mo XumMudeckuM Gopmyinam u
YPaBHEHMSIM peakLUii, IPOTEKAOIIMX C Y4aCTHEM
METOYHO3EMENIBHBIX METAINIOB U UX COCIMHECHHIA.
CocrapieHne XapaKTepUCTUKH aTFOMUHUSA TIO €70
nosoxeHuto B [lepuonnyeckoil cucreMe XUMUYECKUX
anemenToB J[. 1. Menaeneena.

XapakTepucTuka CTpOeHUs, GU3NIECKUX U
XUMHUYECKUX CBOMCTB alllOMUHUS. XapaKTepUCTHKA
(I)I/I3I/I‘ICCKI/IX 1 XUMHUYECKUX CBOICTB OKCHuJaa u
TUApPOKcHIa amroMuHUS. OOBICHCHUE 3aBUCHMOCTH
CBOWCTB (WJIM MpeJICKa3aHNe CBOMCTB) aTlOMUHUS OT
nosnoxenus B [lepuoinyeckoit cucTeMe XMMUYECKUX
anemenToB [[. 1. MenneneeBa. CocTaBieHue
MOJIEKYJISIPHBIX YPAaBHEHUHN pPEaKLUii,
XapaKTEePU3YIOIINX XUMUUYECKUE CBOICTBA alFOMUHUS U
€ro COCIMHEHMI: 2JIEKTPOHHBIX YPABHEHUM IIPOLIECCOB
OKHCJIEHUS-BOCCTAHOBJICHUS; YpaBHEHUI
SIEKTPOJIMTUYECKON TUCCOLIUAIINN; MOJIEKYIISIPHBIX,
MOJIHBIX U COKPALIEHHBIX HOHHBIX YPaBHEHUH peakiuil
C y4aCTHEM 3JIEKTPOJIHUTOB. Y CTaHOBJIEHHE TPUUUHHO-
CJIEICTBEHHBIX CBS3€M MEKIY CTPOEHUEM aToMa,
XUMHUYECKOHN CBA3BIO, TUIIOM KPUCTANIMYECKON
PELIETKY aJIFOMUHHUS U €70 COCJUHEHUH, €r0
XUMHUYECKUMH cBOMicTBaMu. HabnroeHre u onrcanue
XUMHUYECKOI'0O OKCIICPUMEHTA. Brraucnenus mo
XUMUYEeCKAM (OpMYIIaM U YpPaBHEHHSIM PEaKIUH,
MPOTEKAIOMINX C YYaCTUEM ATIOMUHUS U €r0
coenuaeHnii. CocTaBlIeHHE XapaKTEPUCTHKH JKeJie3a 1o
ero noJioxkeHuto B Ileproauueckoit cucreme
xummudeckux 3nemMeHToB . 1. Menneneena.
XapakTeprucTuka cTpoeHus, GU3HICCKUX U
XUMUYECKUX CBOMCTB KeJe3a. XapaKTepUCTHKa
(U3NIECKUX U XUMUIECKUX CBOMCTB OKCHJIOB U
THIPOKCHUIOB kene3a. OObsICHEHUE 3aBHCUMOCTH
CBOJCTB (WJIH IIpeICKa3aHue CBOWCTB) XKeJe3a OT
nosnoxenus B [lepuonyeckoid cucTeMe XUMHYECKUX
snemenToB [I. 1. MenneneeBa. CocTaBiacHue
MOJIEKYJISIPHBIX YPAaBHEHUHN PEaKLIUii,
XapaKTePU3YIONINX XUMUUYECKHUE CBOMUCTBA JKeJe3a U ero
COEIMHEHUM: IIEKTPOHHBIX YPAaBHEHUH IPOLIECCOB
OKHCIIEHUS-BOCCTAHOBJICHUST; ypaBHEHUI
3IEKTPOIMTUYECKON TMCCOLUALNN; MOJIEKYIISIPHBIX,
TIOJIHBIX U COKPAIEHHBIX MOHHBIX YPaBHEHHUH peakiuit
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C y9acTHEM IEKTPOIUTOB. Y CTaHOBIICHHE IPUIHHHO-
CJIEICTBEHHBIX CBSI3€M MEXy CTPOCHUEM aToma,
XUMHUYECKOU CBA3bI0, TUTIOM KPUCTAININYECKOU
PELIETKH JKeTie3a U ero COeAMHEHUHN, €ro XUMUUECKUMH
cBolictBaMu. HaOnroeHre u onucaHne XuMU4eCKOro
SKCIEPUMEHTA. BRIUHCICHUS IO XUMUIECKUM
(dbopMyiiaM U ypaBHECHHUSIM PEaKIIHid, IPOTEKAIOIIHNX C
YJacTHeM XKelle3a er0 COeMHEHUI

IMpaktukym 1. | Ha  u3ydeHume 3Toro  pasgena He | 2 OKcIeprMEeHTaIbHOE MCCIEI0BAHNE CBOIICTB METAIIIOB
«CpoiicTBa BBIJICIISETCS KOHKpPETHOE BpeM, U UX COCAMHEHUH, pelIeHre SKCIEPUMEHTAIbHBIX 3a/1a4
MCTAJIJIOB U HUX HOCKOHBKy XI/IMI/I‘ICCKI/II\/’I 3KCHepI/IMeHT I10 TCMC ((MCTaJ'IJ'IBI».
COEUHEHUI SIBJISICTCS 00s13aTeNbHOM COCTaBHOI Pabora ¢ 1abopaTtopHBIM 000PYIOBAaHHEM U
YaCcThHO KAXXI0T0 U3 pa3;[en03 HpOFpaMMBI HaneBaTeHBHBIMI/I HpI/I60paMI/I B COOTBCTCTBUMU C
TIpaBHJIAMH TEXHHUKH O€301TaCHOCTH.
HaGmroneHnre CBOMCTB METALIOB U MX COSTUHEHHUH U
SIBIICHUH, IPOUCXOSIINX ¢ HUMU. Onricanue
XUMHUYECKOT0 SKCIIEPUMEHTA C TOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) SI3bIKA U S3BIKA
XUMUH.
D opMynMpOBaHUE BBIBOJOB M0 PE3YJIbTATAM
MPOBEAEHHOTO dKCcTepuMenTa. OnpeneneHne (MCX0oast
13 yueOHO¥ 3a/1aun) He0OXOIMMOCTH HCTIOJIE30BAHHUS
HAOJIOICHUS WITN SKCIICPUMEHTA
HemeTamnsr ITonoxxenne HEMETAJJIOB B |25 OmnpeneneHns TOHATHI «HEMETAJUTBD», «TaOTCHBD»,
MEePUOJUYECKON  CHUCTEME XHUMHUYECKUX «@JUIOTPOIIHBIE BUJIOM3MEHEHU». XapaKTepUCTHKA
snementoB J.M. MenneneeBa. OOmue XUMHUYECKHUX 3JIEMEHTOB-HEMETAIIJIOB: CTPOEHHUE,
CBOMCTBA HEMETAILIOB. lanorensr: ¢usndeckne cBoiicTBa HemeTawioB. CocTaBieHHE

¢u3nyeckue M XUMHYECKUE CBOWCTBA.
CoennHEHHS TaIOTEHOB: XIJIOPOBOIOPO,
XJIOPOBOJIOPO/IHAS KHCIOTAa U €€ COJM.
Cepa:  ¢usnueckue W  XUMHYECCKHE
CBOMCTBA. CoenuHenus Cepbl.
CEpOBOIOPOJ, CYTb(PHABI, OKCUIBI CEPHI.
CepHasi, cepuucmasi u cepo800OpOOHAs.
Kuciomol 1 UX COJM. A30T: (u3Mueckue u
XuUMu9eckne cBoiictBa. Amwmuak. Comm
ammoHus. Oxcuasl  a3oTa.  As3OTHas
kucinoTa u ee conu. Pocdop: pusmaeckue
u XuMudeckue cBoicTBa. CoenmHeHUsS
dhocdopa: OKCH/]T dbocdopa V),
oprodocopHas KucioTa W €€ CONH.
VYraepoa: ¢usMueckue W XUMHUYECKHE
CBOWCTBa. Antomponus yenepooa: aimas,
epaghum, KapouH, Qynnepenswi.
CoenuHEHHA YTiIepoia: OKCH/IBI Yriiepoaa
(1) u (1V), yroapHas KUCJIOTA U €€ COJIH.
Kpemnuii u eco coeounenust.

Kucnopon — xuMuueckuii 371€MEHT
u npoctoe BemecTBo. O3on. Cocmas
6030yxa. Ou3ndeckre U XUMUIECKUE
cBoifcTBa kucnoposa. Iloayuenue u
mpUMeHeHue Kuciopoa. Tennogot
appexm xumuuecxux peaxyuil. [lonamue
06 9K30- U SHOOMEPMUUECKUX PEAKYUSIX.
Bonopon — XuMHYecKuii 3JIeMeHT 1
MpocToe BemecTBO. PU3NYeCcKue u
XAMHYECKHAE CBOWCTBA BOJIOPOIA.
[Monyyenue Bogoposa B 1abOpaTOpPHH.
Tonyuenue 800opoda 6
npomvlunennocmu. Ilpumenenue
6000pooa. 3akoH ABoraapo.
KavecTBeHHbBIE peaknun Ha Tra3000pa3HbIe
BelecTBa (KUCIOPOo 1, BOAOPO/).
OOBeMHBIE OTHOIIEHHS Ta30B MPH
XMMHUYECKUX peaKuusiX.

Ha3BaHMN COEAMHEHUI HEMETAJUIOB MO (GOpMyIIe U UX
(dopmyn o HazBaHWIO. OOBICHEHHE 3aBUCHMOCTH
CBOMCTB (WJIM MpPECKa3bIBAHUE CBOWCTB) XUMUYECKUX
3JIEMCHTOB-HEMETAJIOB OT ITOJIOJKCHHS B
Ilepuonuyeckoii cucTeMe XUMUYECKUX dJIeMeHTOB /1.
U. Menneneena.

YcTaHoBeHHE TPUYUHHO-CIEICTBEHHBIX CBs3EH
MEXy CTPOEHHUEM aToMa, XUMHUYECKOH CBS3bIO, TUTIOM
KPUCTAININYECKON PEIETKA HEMETAIIJIOB U UX
COCITMHCHUM, UX (PU3MYCCKHMU CBOWCTBAMH.

B ngumanore ¢ yuntenem BeIpabOTKa KPUTEPUEB OIICHKA U
OIpeieIeHNEe CTENEHH YCIIEUTHOCTH BBITIOJTHEHUSI CBOEH
paboThl U paboTHI BCEX, UCXOSI U3 UMEIOIINXCS
KpUTEPHUEB, COBEPLIEHCTBOBAHUE KPUTEPUEB OLIEHKU U
HMX HCIOJIb30BAaHKE B XOJI€ OLIEHKH U CAMOOILIEHKH.
XapakrepucTUKa XMMHUYECKHUX 3JIEMEHTOB-HEMETAIUIOB:
CTpocHHE, PU3NUCCKUE CBOCTBAa HEMETAIIIOB.
CocTaBiieHre Ha3BaHU COEIMHEHNH HEMETAIIJIOB T10
¢dopmyne u ux GopMyl 110 Ha3BaHHIO.

CocraBieHHe MOJIEKYIIIPHBIX YPAaBHEHUH PEaKIIHid,
XapaKTEePU3YIOIINX XUMUYECKUE CBOIICTBA HEMETAILJIOB
U UX COEAMHEHHUN, 3JIEKTPOHHBIX YPaBHEHUH IIPOLIECCOB
OKHCJICHHUSA-BOCCTAHOBJICHHS.

YcTaHoBeHHE TPUYUHHO-CIIEICTBEHHBIX CBs3EH
MEXIYy CTPOEHUEM aTOMa, XMMUYECKOHN CBS3bI0, TUIIOM
KPUCTAITUYECKON PEIIETKY HEMETAIIJIOB U UX
COCIUHEHMH, NX XUMUYECKHMH CBOMCTBAMH.
BremonneHue pacy€ToB 0 XUMHUYECKUM (OPMYyTaMu
YpaBHEHUSM PEaKIUi, MPOTEKAIOIINX C Y4acTHEM
HEMETAJUIOB M UX COCAUHEHUN. XapaKTepUCTHKA
BOJIOPOJIa: CTpOeHUE, (PU3NICCKUC U XUMUICCKUC
CBOIiCcTBa, moyrydeHne u npuMeHeHne. CocraBieHue
HA3BaHUH COCTMHEHUH BOJOPOIa o GopMyIie U uxX
(opMyI 10 Ha3BAHUIO.

OOBbsCHEHNE 3aBUCHMOCTH CBOMCTB (MITH
MpeICcKa3bIBaHUE CBOMCTB) BOJOPO/Ia OT MOJIOKEHHUS B
[lepronnyeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CocTaBieHHe MOJIEKYIISIPHBIX
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YPaBHEHMH peakLui, XapaKTepU3YIOLINX XUMHUECKHUE
CBOIICTBa BOJIOPOJA, MEKTPOHHBIX YPABHEHUIL
[IPOLIECCOB OKUCIIEHUA-BOCCTaHOBIICHMUS],;
MOJIEKYISIPHBIX, MOJIHBIX U COKPAIEHHBIX HOHHBIX
YpaBHEHUU peaklUil C y4aCTHEM AJIEKTPOJIHUTOB.
VYcTaHOoBIIEHHE TPUYUHHO-CIIEICTBEHHBIX CBS3EH
MEXJly CTPOCHHEM aTOMa, XUMHUECKON CBS3bIO, TUIIOM
KPUCTAJNIMYECKON PEIIETKY BOJOPOA, €TO
(U3MUECKUMH U XUMUYECKHMH CBOMCTBaMH.
Habnronenue u onucanne XMMHUYECKOTO SKCIIEpUMEHTA
10 pacno3HaBaHUIO BOAOpoAa. BelnosHeHue pacuéroB
0 XUMHYECKUM (popMyliaM U YpaBHEHUSIM PEaKIHH,
MPOTEKAIOIINX C YYACTUEM BOJOPOJA U €r0
COeIMHEeHNN. XapaKTepUCTUKa BOJbI: COCTaB,
¢u3nvecKre M XMMUYECKHE CBOWCTBA, HAX0XKICHIE B
npupoje u npumeHenue. CocTaBneHUe MOIEKYIIIPHBIX
YPaBHEHUH PEAKLUil, XapaKTEPU3YIOIUX XUMUYECKUE
CBOMCTBA BOJIbI, SJIEKTPOHHBIX YPaBHEHUN MPOLIECCOB
OKHUCJIEHUSI-BOCCTAHOBIICHUSL. Y CTAHOBJICHUE
MIPUYUHHO-CJICICTBEHHBIX CBSI3€H

MEXJly XUMUYECKO CBSI3bI0, TUTIOM KPUCTAJLTMYECKON
PpEemETKH BOIBI, €€ GU3NICCKUMHI H XUMHUICCKUMHU
cBoiicTBamu. BrinonHenune pacyéTos mno

XUMUYECKUM (OpMYNIaM M YpPaBHEHHSIM PEaKLIUH,
MPOTEKAIOIINX C YYaCTUEM BOJbI. XapaKTEPUCTUKA
raJloreHOB: CTPOCHHUE, (PU3UYECKUE U XUMUYECKHE
CBOIiCcTBa, mosTydeHne u npuMeHeHne. CocraBieHne
Ha3BaHMH COEAMHEHUH raJIoreHOB 1o GopMyIIe U UX
(opMyI 10 Ha3BAHUIO.

OObsicHEeHNE 3aBUCHMOCTH CBOWCTB (MJIH
MIpeCKa3bIBAHUE CBOMCTB) rallOT€HOB OT MOJIOXKEHHUS B
[lepronuyeckoii cucteMe XUMUYECKUX JIEMEHTOB Jl.
U. MenzeneeBa. CocTaBieHHEe MOJICKYISPHBIX
YpaBHEHMH peakluil, XapaKTepU3YIOLUIUX XUMHYECKHE
CBOIICTBA rallOr€HOB, AEKTPOHHBIX YPABHEHUI
MIPOLIECCOB OKUCIIEHUSA-BOCCTAHOBJICHUSL. Y CTAHOBJIEHHE
MIPUYNHHO-CIIEICTBEHHBIX CBS3€H

MEXJly CTPOCHHEM aTOMa, XUMHUYECKON CBS3bI0, TUIIOM
KPUCTAININYECKON PEIIETKU TaJIOTEHOB, €T0
(U3MYECKUMH U XUMUYECKHUMHU CBOIMCTBaMHU.
BrmonHaenue pacu€ToB 0 XUMHYECKUM QOpMyIaM H
YpaBHEHUSAM peaklLuil, IPOTEKAIOIUX C YIaCTHEM
raJIOr€HOB. XapaKTePUCTHKA COCAUHEHUN IraJIOT€HOB:
cocraB, (PM3MYECKUE U XUMUYECKHE CBOHCTBA,
MIOJTydeHNE U IPHIMEHEHHE.

CocraBieHue Ha3BaHU COEIMHEHUH TaJIOTEHOB 10
(dopmyrie u ux Gpopmyi 1o HazBaHuto. CocTaBlicHHE
MOJIEKYJISIPHBIX YPAaBHEHUHN PEaKLIUii,
XapaKTepU3YIOIUX XUMUUECKUE CBONCTBA COETUHEHUIT
TaJIOr€HOB, JIEKTPOHHBIX YPaBHEHUH MPOLIECCOB
OKHCJICHUSI-BOCCTAHOBJICHUS;

YPaBHEHUU JIEKTPOTUTHYECKOHN JUCCOLMAIIY;
MOJIEKYIISIPHBIX, ITOJIHBIX U COKPAIEHHBIX HOHHBIX
YpaBHEHUU peaKlUil C y4aCTHUEM AJIEKTPOJIUTOB.
VYcTaHoBIEHHE TPUYUHHO-CIAEICTBEHHBIX CBA3EH
MEXJly XUMHUYECKOI CBSI3BI0, TUIIOM KPUCTAJUTMYECKOM
PEIETKN COeTMHEHUN TaJIOTeHOB, X (PU3NIESCKUMH H
XMUMUYECKUMU CBOMCTBAMH.

Habnronenue u onucanne XUMAYECKOTO SKCIIEpUMEHTA
10 Pacro3HaBaHUIO XJIOPHI-,0pOMII-, HOTUI-HOHOB.
BrinonHeHne pacy€ToB 1Mo XUMUYIECKUM (GOopMyTaMu
YPaBHEHMSIM PEAKLUN, TPOTEKAIOUIUX C yJaCTHEM
COEIMHEHUH ranoreHoB. XapakTepuCcTHKa KUCIOPoaa:
CTPOCHHME, aJUTOTPOITHS, PU3NIECKHe M XUMHYECKIEe
CBOIICTBA, MOJIy4eHHE U IPUMEHEHHE AJTIOTPOIHBIX
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Moudukanui. CoctaBlieHUe Ha3BaHUN COSTMHEHUI
KUCJIOpoJia o popMyiie 1 ux GopMyII 10 Ha3BAHHMIO.
OObsIcCHEeHNE 3aBUCHMOCTH CBOMCTB (WJIH
IIPECKa3bIBaHIE CBOMCTB) KHCJIOPOAA OT IOJI0XKEHHS B
Ilepuoauyeckoit cucteMe XMMHUYECKUX 3JIeMEHTOB /1.
. MengeneeBa. CocTaBleHHE MOJIEKYIISIPHBIX
ypaBHEHMH peakluil, XapaKTepU3yIOLUUX XUMHUYECKUE
CBOICTBA KUCJIOPOJa, SJIEKTPOHHBIX YPaBHEHUH
MIPOLECCOB OKUCIIEHUSA-BOCCTAHOBIICHUSL.
YcraHoBIEHHE TPUYHNHHO-CIICICTBEHHBIX CBSI3EH
MEXy CTPOEHHEM aTOMa, XUMHYECKOH CBA3BIO, TUIIOM
KPUCTAJNINYECKON PEIIETKY KMCIOPOAA, ET0
(U3MUECKUMH 1 XUMUYECKIMHU CBOMCTBaMH.
BeinonHeHue pacy€ToB 10 XUMUYECKUM (popMyiaM u
YPaBHEHHSM PEAKLHNM, IPOTEKAIOIINX C YIaCTHEM
KHCI0poAa. XapaKTepUCTHKA CEPhl: CTPOCHUE,
aIoTponyst, GPU3NIECKHEe U XMMUYIECKUE CBOWCTBRA,
norydeHue 1 npuMeHenue. CocraBleHUe Ha3BaHUN
coeMHeHnH cepbl o Gopmylie 1 UX GopMyIt o
HA3BaHUIO.

OObsicHEeHNE 3aBUCUMOCTH CBOWCTB (MJIH
MIPEACKA3bIBAHIE CBOMCTB) CEPHI OT MOJIOKEHUS B
[leproandeckoit cucTeMe XUMUYECKUX IIEMEHTOB [
W. MengeneeBa. CocTaBieHHe MOJICKYISIPHBIX
YpaBHEHMH peakLuii, XapaKTepU3yIOIUX XUMUYECKUE
CBOMCTBA CEPBI, INEKTPOHHBIX YPABHEHUI IIPOLIECCOB
OKHUCIIEHUS-BOCCTAHOBIICHHSL. Y CTAHOBIICHHE
MIPUYNHHO-CJICICTBEHHBIX CBSI3€H MEXly CTPOCHUEM
aToMa, XUMHUYECKOH CBA3bIO, TUIIOM KPHUCTAJUTMYECKOM
pemETKU cepbl, e€ PU3NUECKUMHU U XUMUYECKUMHU
CBOMCTBaMU. BrinonHeHne pacyéToB 10 XUMHUYECKUM
(opMynaM M ypaBHEHHSIM PEaKIHi, TPOTEKAIONINX C
ydactueM cepbl. XapaKTepUCTUKA COCAUHEHUN CEephl:
cocTaB, GU3MYECKNE U XUMUIECKHE CBOMCTBA,
noytydeHue u npuMmernenue. CocraBieHue Ha3BaHUM co-
eIMHEHHH cephl TI0 opMye U X GOpMyI O
Ha3BaHu10. CocTaBlIeHHE MOJIEKYIIIPHBIX ypaBHEHUN
peaKIuii, XapaKTepru3yroIuX XUMUYECKUE CBOICTBA
COEIMHEHUH CEpBl, IIEKTPOHHBIX YPaBHEHUN
MIPOLIECCOB OKUCIIEHUA-BOCCTAHOBIICHUS; YPaBHEHUI
JIIEKTPOIUTHYECKON TUCCOLIMALIUN; MOJIEKYIISPHBIX,
IIOJIHBIX U COKPALIEHHBIX MOHHBIX YPAaBHEHUH peaKui
C y4aCTHEM JIIEKTPOIHUTOB. Y CTAHOBIEHHE IIPUUYNHHO-
CIECTBEHHBIX CBA3€H MEXy XUMUYECKOH CBA3BIO,
TUIIOM KPUCTAJUIMYECKOH PEIIETKU COEAUHEHUH CEPBI,
nX GU3MYECKUMH U XUMUYECKIMH CBOMCTBaMHU.
XapakTepuCTHKa CEPHOI KUCIOTHI: COCTaB, (PU3HUCCKHE
U XUMUYECKUE CBOMCTBA KAK JIEKTPOIINTA.
CocraBneHne MONEKYISPHBIX YPAaBHEHUN peaKIyid,
XapaKTEePU3YIOIINX XUMUYECKUE CBOMCTBA CEPHOU
KHCJIOTBL, 3JIEKTPOHHBIX YPaBHEHHH IIPOLIECCOB
OKHUCIIEHUS-BOCCTAHOBIIEHHSI; MOJIEKYIISPHBIX, IOJIHBIX
U COKpAIlEHHBIX HOHHBIX YPaBHEHUH peakuuil ¢
Y4aCTHEM DJICKTPOJIUTOB. Y CTAHOBJICHUE IPHUNHHO-
CIEICTBEHHBIX CBA3EH MEXIy XUMUYECKOH CBSA3BIO,
TUINIOM KPUCTAJNTMUECKON PEIIETKU CepPHON KUCIIOTHI, €
(U3MUECKUMH 1 XUMUYECKIMH CBOMCTBaMH.
HaGmtonenue n onvcanne XMMHUYECKOTO SKCIIEPUMEHTa
II0 paclo3HaBaHHUIO CyIb(aT-noHOB. CocTaBIeHHe
MOJIEKYSIPHBIX YPaBHEHHH pEaKLni,
XapaKTEePU3YIOINX XUMUYECKHUE CBOMCTBA CEPHOU
KHCJIOTBI KaK OKHCIUTENS], JIEKTPOHHBIX YPABHEHUI
IIPOLIECCOB OKUCIIEHUSA-BOCCTAHOBJICHMUSL.
XapakTepUCTUKA [TOTY4YEHUsI U IPUMEHEHUS CEPHOM
KHUCIOThL. BrIMosHeHNe pacuéToB [0 XUMUYECKUM
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(dopMynaM U ypaBHEHHUSIM PEakIMid, MTPOTEKAIOIIUX C
y4acTHEM CEpHOM KUCIIOThL. XapaKTepUCTHKA a30Ta:
CTpOeHHE, (pU3NIECKHe U XUMHUECKHE CBOMCTBA,
noJrydeHue 1 npuMeHneHue. CocraBleHUe Ha3BaHUM
coelMHEeHnH a3oTta 1o Gopmyne u ux Gopmyr o
Ha3BaHWI0. OOBSICHEHNE 3aBUCUMOCTH CBOMCTB (WM
IIpeCKa3bIBAHNE CBOMCTB) a30Ta OT MOJIOKEHUS B
Ilepnonuyeckoil cucTeMe XUMUYECKUX 3J1EMEHTOB /.
W. Menneneesa.

CocraBieHne MOJIEKYIIPHBIX YPAaBHEHUH PEaKITHid,
XapaKTEPU3YIOIUX XUMUYECKUE CBOMCTBA a30Ta,
OJICKTPOHHBIX ypaBHeHI/Iﬁ ITPOIECCOB OKNUCIICHUA-
BOCCTAHOBIICHHS. Y CTAHOBIIEHHE IIPUYHNHHO-
CJIICACTBCHHBIX CBs3EH MEXKAY CTPOCHUEM aTOMa,
XMMHYECKOH CBSI3bI0, TUIIOM KPHCTAIITHYECKON
pemETKY a30Ta, ero PU3MIECKUMH U XUMHUYECKUMHU
CBOMCTBaMU. BrlnosnHeHne pacyéToB 10 XUMUYECKUM
(bopMynaM 1 ypaBHEHHSM PEakIni, TPOTEKAIOIINX C
y4acTHeM a30Ta. XapaKTepPUCTHKA aMMHUAKa: COCTaB,
¢dusHUecKne 1 XMMHYECKHE CBOWCTBA, MTOJTyICHHUE U
npuMeHenne. CocTaBleHUe Ha3BaHUH coiell aMMOHUS
o popmyre u ux Gpopmyn no HazBaHuio. CocTaBlIeHHE
MOJIEKYJISIPHBIX YpaBHEHUH peakuui,
XapaKTEPU3YIOIUX XUMUYECKUE CBOMCTBA aMMHUAKa U
coJIell aMMOHUS, 21IEKTPOHHBIX YPaBHEHUN MPOLIECCOB
OKHUCJICHUSI-BOCCTAHOBJICHHST; YPABHEHUI
JIIEKTPOIUTHYECKON TUCCOLMALINU; MOJIEKYIISIPHBIX,
MIOJIHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUHN peakIuii
C y4aCTHEM JIIEKTPOJIHUTOB. Y CTaHOBJIEHHE IPUYHHHO-
CIEICTBEHHBIX CBSI3€H MEXIy XUMUYECKOI CBSI3bIO,
TUIIOM KPUCTAJUIMYECKOH PEIETKY aMMMaKa U CoJIed
aMMOHUS, UX GU3MYECKUMH U XUMHUIECKUMHU
cBoiictBamu. HaOitoeHue 1 onucanue XMMHYECKOTO
JKCHEPUMEHTA 110 PACIO3HABAHUIO HOHOB aMMOHHSI.
BeinosiHeHue pacuéToB 1o XMMUYECKUM (GOpMyNaM U
YPaBHEHMSM PEAKLHMI, TPOTEKAIOMINX C y4aCTUEM
amMMuaka. XapaKTepUCTHKA OKCHJOB a30Ta: COCTaB,
(bmnqecxne U XUMHUYCCKHUC CBOﬁCTBa, TMOJIYYEHHUE U
npumenenne. CocraBiieHHE Ha3BaHUH OKCHIOB a30Ta
1o ¢opmysie ¥ uX GopMyJI IO HA3BAHUIO.
CocraBneHne MOJIEKYISIPHBIX YPaBHEHUH peakIuii,
XapaKTepU3YIOIUX XUMHUYECKHUE CBONCTBA OKCHJIOB
a30Ta, DIEKTPOHHBIX YPaBHEHHH ITPOLIECCOB
OKHUCJIEHUS-BOCCTAHOBJICHHS; MOJIEKYJIIPHBIX, TIOJTHBIX
U COKPALEHHBIX MIOHHBIX YPAaBHEHUM peakLuii ¢
Y4aCTHEM IEKTPOIHUTOB.

YcraHoBleHHuE MMPUYNHHO-CJICACTBECHHBIX CBsI3EH
MEXIY XUMUYECKOH CBS3bIO, TUIIOM KPUCTATNIMYECKOU
PEMIETKN OKCHJIOB a30Ta, ero GU3MYECKUMH U
XUMHUYECKUMH CBOMCTBaMU. XapaKTEPUCTUKA a30THOM
KHCJIOTBL: COCTaB, (pU3NYECKHe M XUMHUECKHE CBOWCTBA
Kak 3JIeKTponuTa, npuMeHeHue. CoctaBineHne
MOJIEKYJISIPHBIX YpPaBHEHUH peakuui,
XapaKTEPU3YIOLINX XUMUYECKUE CBOMCTBA a30THOM
KHCJIOTBI, SJIEKTPOHHBIX YPaBHEHHI IPOLIECCOB
OKHUCJIEHUSI-BOCCTAHOBJICHUS; MOJICKYJIPHBIX, TIOJIHBIX
1 COKPALEHHBIX MIOHHBIX YPaBHEHUH peakuuii ¢
Y4aCTHEM DJIEKTPOJIUTOB. Y CTAHOBJIEHUE IPUUUHHO-
CIECTBEHHBIX CBA3EH MEXKIy XUMUUECKOW CBA3BIO,
THUNIOM KPUCTaJNIMYECKON PEMIETKHA a30THOHW KHCIIOTHI,
e€ QU3NYECKUMU U XUMUYECKIMH CBOWCTBAMU.
CocraBneHne MOJIEKYIISIPHBIX YpaBHEHUI peakuui,
XapaKTEPU3YIOLINX XUMUYECKUE CBOICTBA a30THOU
KHCJIOTBI KaK OKMCIIUTENS, JIEKTPOHHBIX YPABHEHUI
IIPOLECCOB OKUCIEHUS-BOCCTAHOBIICHUSL.
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XapakTepUCTUKA MTOIY4YEHUSI a30THOU KUCIIOTBHI.
BeinosiHeHue pacuéToB 10 XUMUUYECKUM (OpMYyJIaMH
YPaBHEHUSIM PEakIMi, IPOTEKAIOIIUX C yIaCTHEM
a30THOH KHCIIOTHL. XapakrepucTika docdopa:
cTpoeHHe, pU3nYecKre U XUMHUUECKHUE CBOMCTBA,
noJsrydeHne u npumenerne. CocraBieHne Ha3BaHUIH
coenuHeHn# gocdopa o popmyne u ux GopMyI 1o
Ha3BaHUIO.

OObsicHeHNE 3aBHCHMOCTH CBOWCTB (MM
Ipe/icKa3biBaHie CBOMCTB) hochopa OT MOJI0KEeHNUS B
[lepronuueckoil cucTeMe XUMUYECKUX 3JIEMEHTOB /.
U. MengeneeBa. CocTaBieHHE MOJIEKYISIPHBIX
YpaBHEHMH peaklui, XapaKTepU3YIOLUIUX XUMHUUECKHE
cBoiicTBa (hochopa U ero COCTUHEHUH, FIMEKTPOHHBIX
YPaBHEHHH MPOLIECCOB OKUCICHUSI-BOCCTAHOBIICHUS,;
YPaBHEHUH AIIEKTPOJIUTUUECKON JUCCOLUAINH;
MOJICKYJIAPHBIX, ITOJHBIX 1 coxpaméHme HOHHBIX
YpaBHEHHH PeaKkHi C yIaCTHEM 3JIEKTPOJIUTOB.
YcraHoBleHHuE MMPUYNHHO-CJICACTBECHHBIX cBsI3eH
MEXIY CTPOCHHEM aTOMa, XUMHUYECKOH CBSI3bI0, THIIOM
KpHCTaJUTMYECKOH peméTku gocdopa u ero
COEIMHEHNH, ero (PU3NIECKUMHI U XUMHUIECKHUMHU
CBOMCTBaMH.

HaOmtonenue n onrcanne XMMHUYECKOTO SKCIIEPUMEHTa
T10 pPacro3HaBaHuIo (ochaT-HOHOB. XapaKTEPHCTHKA
yrilepoia: CTPOCHHE, aJuloTponus, GU3HUecKre 1
XMMHYECKHE CBOICTBA, MOJTyYEHUE U TIPIMEHEHHE.
CocraBneHue Ha3BaHUI COEANHEHUH yriepoja o
¢dopmyne u ux Gopmyn no HazBaHu0. OOBsICHEHNE
3aBUCHMOCTH CBOWCTB (MJIM IPEJICKa3bIBAaHNE CBOMCTB)
yriepoaa ot noyioxkeHus B [lepuonudeckoil cucreme
xuMuueckux snemenToB . V1. Menzaeneesa.
CocTtaBieHHe MOJIEKYIIPHBIX YPaBHEHUHN peaKIfuid,
XapaKTepU3yIOIINX XUMHUYECKHE CBOMCTBA yriiepoa,
JJIEKTPOHHBIX YPaBHEHUH IPOLIECCOB OKUCICHUS-
BOCCTaHOBIICHUSI.

YcTraHOBIEHUE NPUUNHHO-CIEICTBEHHBIX CBSI3€H
MEXKAY CTPOCHHUEM aToOMa, XUMHYECKOH CBA3BKO, TUIIOM
KPHCTAJUIMYECKOH PEIMETKU YIIIepo/ia, ero
(l)I/I3I/I‘leCKI/IMI/I U XUMHYECKMMU CBOMCTBAMU
XapakTepucTHKa OKCHIOB yIriIepoJia: COCTaB,
(du3nYecKue 1 XMMHYECKUE CBOWCTBA, MOJTyYeHHE 1
npumeneHne. CocTaBIeHHE MOJICKYIISIPHBIX ypaBHEHUH
peaxIuii, XapakTepHU3yIOIUX XUMUYECKHE CBOMCTBA
OKCHJIOB YTJIepOJia, NEKTPOHHBIX ypaBHEHUH
IIPOIIECCOB OKUCIICHUSI-BOCCTAHOBIICHNS;
MOJICKYJIAPHBIX, ITOJHBIX U COKpaLL[éHHl)IX HOHHBIX
YPaBHEHMM peakUuuil ¢ y4acTUEM HIIEKTPOJIUTOB.
YcraHoBNIEHUE TPUUNHHO-CIEICTBEHHBIX CBSI3€H
MEXIy XUMHUYECKOH CBSI3bI0, TUIIOM KPUCTANINYECKON
PEMETKN OKCHUJIOB YIiiepoa, NX (pu3aniecKuMu u
XUMHUYECKUMH cBOHcTBaMu. OnpeneneHus MOHATHI
«BPEMEHHAs JKECTKOCTh BOJbL», «[IOCTOSIHHAS
KECTKOCTH BOJBI», «00IIas )KECTKOCTH BOIBI».
XapakrepucTrKa YroabHOW KUCIOTHI U €€ CoJei:
cocraB, (PM3MYECKUE U XUMUYECKHE CBOMCTBA,
nosrydeHne u npumenenne. CocraBiieHne Ha3BaHUI
coJiel YroJIbHOM KHCIIOTHI O hopMyIte U UX GopMyII o
Ha3BaHMI0. COCTaBJICHUE MOJICKYIIIPHBIX ypaBHEHUN
PEaKIHii, XapaKTepU3YIOINX XUMUIECKIE CBOWCTBA
YTOJIbHOM KUCJOTHI U €€ COJIeH, ypaBHEHUN
NEKTPOIUTUIECKOH JUCCOIMALINI; MOJIEKYIIIPHBIX,
IIOJIHBIX U COKPALIEHHBIX HOHHBIX YPAaBHEHUH peakLuil
C y9acTHEM 3IIEKTPOJIUTOB.

Omnmcanune cnoco0oB ycTpaHEeHHs! XKECTKOCTH BOJIBI U
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BBITIOJTHEHUE COOTBETCTBYIOIETO XMMHYECKOTO
sKcriepuMenTa. Habionenue 1 onucanne XMMU4ECKOTO
9KCIIEPUMEHTA 110 PACIIO3HABAHUIO KapOOHAT-HOHOB.
BeimosHeHHe pacu€ToB M0 XMMUYECKUM (HOPMYIaM H
YpaBHEHUSAM peakluil, IPOTEKAIOUIUX C YUaCTHEM
COEIMHEHNH yriepoja. XapakTepUCTHKa KPEMHHUS:
cTpoeHue, pU3nvecKre U XUMHUECKHUE CBOMCTBA,
nosydeHne u npumenerne. CocTaBieHNE Ha3BaHUH CO-
eIMHEHNH KpeMHHS TI0 GopMyIe B uX GopMyIt 1o
Ha3BaHUI0. OObACHEHNE 3aBUCHIMOCTH CBOMCTB (MK
MIPEACKA3bIBAHNE CBOMCTB) KPEMHHUSI OT TIOJIOKEHUS B
Ilepuoauyeckoit cucreMe XUMHUYECKHUX AJ1eMeHTOB /1.
U. MenzeneeBa. CocTaBieHHe MOJIEKYSPHBIX
YPaBHEHUI PEAKILUil, XapaKTEPU3YIOIIUX XUMHUUECKUE
CBOWCTBA KPEMHMUS, SJIEKTPOHHBIX YPaBHEHUH
MIPOLECCOB OKUCIIEHUSA-BOCCTAHOBIICHUSL.
YcraHoBIEHUE TPUYHNHHO-CIICICTBEHHBIX CBSI3EH
MEXy CTPOEHHEM aTOMa, XUMHUYECKOH CBSI3bIO, TUIIOM
KPUCTAJLINYECKON PEIIETKA KPEMHUS, €TI0
(U3MYECKUMH U XUMUYECKHMHU CBOHCTBAMHU
XapakTepucTUKa COeANHEHUH KPEMHUS: COCTaB,
¢u3HUecKne 1 XUMHYECKUE CBOWCTBA, TTOTyICHHUE U
IIpUMEHEHHUE.

CocrapieHre Ha3BaHWA COSTMHEHUH KPEMHHSI 10
¢dopmyne u ux popmyn no Hazauuto. CocraBieHne
MOJIEKYJISIPHBIX YPAaBHEHUHN PEaKLUii,
XapaKTEPU3YIOLINX XUMUYECKUE CBONCTBA COCIUHEHNN
KpPEMHHS, IEKTPOHHBIX YpaBHEHHH MPOIECCOB
OKHUCJIEHUS-BOCCTAHOBIICHHS; YPABHEHUI
NEKTPOIUTUYECKON TUCCOLIMALIUY; MOJIEKYIISIPHBIX,
IIOJIHBIX U COKPALEHHBIX MOHHBIX YPAaBHEHUH peakUuil
C y4aCTHEM IEKTPOIUTOB. Y CTAHOBIIEHHE IPUYHHHO-
CIIEICTBEHHBIX CBS3€M MEXy XMMHUECKOH CBS3bIO,
THUNOM KPUCTAJUNIMYECKON PEMIETKN COEANHEHUH
KpPEMHHUsI, ero (PU3MYECKUMH U XUMUYECKHMHU
CBOMCTBaMH.

HaOmonenue n onrcanne XMMHUYECKOTO SKCIIEPUMEHTa
10 Pacro3HaBaHMIO CHIINKAT-HOHOB. BrimonHeHne
pac4y€ToB O XUMHUIECKUM (HOpMyIaM M ypaBHEHHAM
peaxIuii, IPOTEKAOLINX C y4aCTHEM COSANHEHUN
KpeMHUs1 XapaKTepUCTUKA CHIIMKAaTHON
MIPOMBIIIICHHOCTH. BRIUUCICHNUS IO XUMHUYECKUM
(opMynaM U ypaBHEHHSIM PEaKIHi, TPOTEKAIOIIUX C
y4acTHEM HEMETAIIJIOB U UX COETUHEHUI.
[pexncraBnenue napopmanuu mno teme «Hemeraib» B
BHJIE TAOJIHII, CXEM, OTIOPHOTO KOHCIICKTa, B TOM UHCIIe
C IPUMEHEHUEM CPEJCTB

UKT. OrtcrauBanue cBOeH TOYKH 3peHUs, €
apryMeHTanus u MOATBEPKACHUE (axramu.
Cocrapnenne pedepara mo onpeaenéHHon Gopme

[IpakTukym
«CBoiicTBa
COCIUHCHHI
HEMETAJIJIOBY

2.

Ha  wusyuenue
BBIJIENAETCS

9TOTI'0 pasacina HC
KOHKPETHOC Bpewms,
ITOCKOJIbKY XUMHUYIECKHUI OKCIICPUMEHT
SABIIACTCA 00s13aTeNbHOM COCTaBHOI
YaCTbIO KaXKA0TO0 U3 pa3ZiCjIOB IIpOorpaMMbl

OKcIepuMEHTaIbHOE HCCIIeJOBAaHUE CBOMCTB
HEMETAJIOB M UX COCIMHCHHUIA, pEIICHHE
9KCIEPUMEHTANBHBIX 33/1a4 1Mo Teme «lloarpymma
rajoreHoBy». PaboTa ¢ mabopaTopHBEIM 000pyI0BaHUEM
1 HarpeBaTelbHBIMU IPHOOPaMH B COOTBETCTBUH C
MpaBHIIAMH TEXHHUKH Oe3omacHOcTH. HabmromeHue 3a
CBOICTBaMU TraJIOTEHOB, MX COCTUHCHUN U SBJICHUAMU,
MIPOUCXOIATIIAMHU C HUMH.

OnrcaHue XMMHYECKOTO 3KCIIEPUMEHTA C TIOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO HJIA POJHOTO) SI3bIKA H SI3bIKA
XUMUH.

DopMynHpOBKa BHIBOJOB IO pe3yibTaTaM
MIPOBEAEHHOTO dKCTepuMenTa. OpraHu3anus yaeOHOTro
B3aMMOJAEHCTBUS B IpymIe. DKCIIEpUMEHTAIbHOE
HCCIICTOBAHNE CBOMCTB HEMETANIOB M MX COCIMHCHUI,
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pelieHne SKCIIEPUMEHTATBHBIX 33134 10 TeMe
«[loxarpymmna kucnopoga». Habmromenue 3a
CBOMCTBaMHU KHUCJIOPO/JIa, CEPBI, UX COCTUHEHUM U
SIBIICHUSIMH, TIPOUCXOASIIIMH C HAMHU.

HaOuronenue 3a cBoiicTBaMU HEMETAIIIOB U UX
COCTMHCHUH U SBJICHUSMHE, TPOUCXOIAIIAME C HIMU.

Opranuyeckue IlepBonauaneHbie cBemenus o | 10 YcTaHoBieHHE TPUYUHHO-CIIEICTBEHHBIX CBs3EH
COCTMHECHHUS CTPOCHUHU OpPTaHUYIECKUX BEIIECTB. MEXy XUMHUYECKOH CBS3BIO, THTIOM THOPUAN3ALNN U
VYrneBogoposipl: MeTaH, OJTaH, J3TUJICH. (U3NIECKUMU ¥ XUMUIECKAMHU CBOHCTBAMH. .
Hcmoynuku yene8o0opo0os: npupooHblil CocrapieHre Ha3BaHU COSAMHEHUN OPTaHUYECKUX
easz, Hegpmo, yeons. Kucmopoaconaepixaime BemiecTB 1o (opMyre U ux GopMyl 0 Ha3BaHHIO.
COEMHEHHS. CIUPTHI (METaHOJI, JTaHOJI, CocrapieHre MOJICKYJISIPHBIX YpaBHEHUH peaKIluid,
TJIALIEPHUH), KapOOHOBBIE KHCIIOTBI XapaKTePU3YIOMUX XUMUIECKHE CBOHCTBA
(yKcycHast ~ KHUCJIOTa,  aMUHOYKCYCHas OpraHu4ecKHX BEIIeCTB. BbIunciaeHus mno
KHACIIOTa, CTCapHHOBAs W  OJICMHOBAs XUMUYEeCKUM (OpMyNIaM M YpaBHEHHSIM PEaKInH,
KHUCIIOTBI). Bbuonoruuecku Ba)KHBIC MPOTEKAIOIINX C YUACTHEM
BEIECTBA.  JKUPBI, TJIOKO3a, OEIKu.
Xumuueckoe 3azpsazneHue OKpyscaioujeli
cpedvl U e20 nocieoCmsusl.
Tun pacuemHoti 3adauu:
Yemanoenenue npocmeniueti  ghopmynol
seujecmed no  MAaccoguiM oM
XUMUYECKUX DTIeMEHMO8.
O060011eHue [peacraBnenne nHGOpPMAIKK 110 TEME
3HAHUU o 6 «Ilepunonnyeckuii 3akoH u Ilepuonnyeckas cucrema /l.
XUMHUHM 3a Kypc H. MenneneeBa B CBETE TEOpUU
OCHOBHOM CTPOEHHUS aTOMa» B BUJE TAOJHII, CXEM, OIIOPHOTO
IIKOJIBI. KOHCIIEKTa, B TOM yHclie ¢ npumeHeHuem cpencts UKT.
IlogroToBka Kk BrInonaneHne TECTOBBIX 3aJaHHH 110 TEME.
rOCyIapCTBEHHO [IpencraBnenne HHPOPMAITUH 1O TeMe «Bumbr
5 HUTOTOBOM XUMUYECKUX CBSI3€U U TUIIBI KPUCTAJUTMUYECKUX
aTTeCTAINH pemérok. B3anMoCBsI3b CTPOCHHS U CBOHCTB BEIIICCTBY
(THA) B BUJI¢ TAOJIHII, CXEM, OTIOPHOTO KOHCIIEKTa, B TOM

yyciie ¢ npuMmenenueM cpencts MKT. Beinosinenue
TECTOBBIX 3aaHuil no teme. [IpeacraBnenue
nHpopMarmu o teme «Knaccuukanust XHMHYECKHUX
PEaKLuii o pa3InIHBIM Npu3HaKaM. CKOpocTh
XUMUYECKUX peaKkui» B BUE TAOJHII, CXEM, OTIOPHOTO
KOHCIIEKTa, B TOM YHCIIE C IPUMEHEHUEM

cpenctBs UKT. BeinonHeHNE TECTOBBIX 3aaHUMN 11O
teme. [IpeacrasneHne nHGOPMAIHMH 1O TEME
«Knaccudukanms u cBoWCTBa HEOPraHMYECKUX
BEIIECTB» B BUJIE TaOJIHII, CXEM, OTIOPHOTO KOHCIIEKTa,
B TOM uucJie ¢ npumenenueM cpencts UKT.
BeliosiHEHUE TECTOBBIX 3aJaHuil 10 TeMe. BolnoyiHeHue
TecTa 3a KypC OCHOBHOH IIKOJIbI
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6. COopHuk 3ana4 W ynpaxHeHul no xumuu K yuyeOHuky O. C. 'abpuensna Xumus. 9 /
CsepanoBa H.JZI. — M.: «Dk3ameny, 2012.

7.I'abpuensn O. C., OctpoymoB W. I'. M3yuyaem xumuto B 9 k J1.: Jlunaktuyeckre MaTepuabl. —
M.: bauk mroc, 2009 .

8.I'abpuensn O. C., BockoOoitaukoBa H. I1. Xumus B Tectax, 3amadax, yIpaXHCHHSIX. 8—

9 k1. — M.: Ipoda, 2009 .

3.I1oco0us st yqanuxcs:
1.I'abpuenan O. C., Hwyrxosa A. B. Pabouas tetpanp. 8 k 1. K yueObnuky O. C. ['aGpuensna
«Xumus.8». — M.: lpoda, 2012r.
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2.Iabpuensn O. C., Hwykoséa A. B. Pabouas terpans. 9 x 1. K yue6nuky O. C. ['abpuensna
«Xumus. 9. — M.: lpoda, 2012r.

3. Terpanp s 1aGOpPAaTOPHBIX OIBITOB W MpakTHYeCKuX padoT K ydeOnuky O.C.['abpuensHa
«Xumus .8 kmacey ['a6puensa O.C., Kynmosa A.B.-M.: Jlpoda, 2012.-
4. Tetpaab g 7a00PAaTOPHBIX OMBITOB M MpakTU4eCcKux padboTr k ydyeOnuky O.C.I'aGpuensna
«Xumus .9 kimace» [Nabpuensu O.C., Kynmosa A.B.-M.: Jlpoda, 2012.-
4.)1eKTPOHHbBIE NOCOOUS 1O NMPeAMETY:
Xumus (8-11kmacc) BupryanbHas maboparopus (3J€KTPOHHOE yUdeOHOE U3IaHKE)
Xumus. MynbTaMeIniiHOE yaeOHOe mocobue HoBoro oopasina. 8 kiace. Juck 1, 2, 3.
Xumus ais Bcex —XXI. Pemenue 3agau. Camoyuurens

OtkpbiTast XuMus (MOTHBIA HHTEPAKTUBHBINA KYpC XUMHHU)

HNHuTepHeT pecypcebi:

http://www.mon.gov.ru MuH#rcTepcTBO 00pa30BaHUs U HAYKH

http://www.fipi.ru IMopran ®UIU — deaepalibHbIii KHCTUTYT MEJArOrMYSCKUX H3MEPCHUN

http://www.ege.edu.ru TTopran ET'D (urdopmarmonsoi moaaepkku EI'D)

http://www.probaege.edu.ru IMopran Enuneiii sx3ameH

http://edu.ru/index.php ®enepanbhbiii mopran «Poccuiickoe 00pa3oBaHUE)

http://www.infomarker.ru/top8.html RUSTEST.RU - denepanbHblii IEHTp TECTUPOBAHUSL.

http://www.pedsovet.org Beepoccuiickuii MaTepreT-Ileacoser.

http://ru.wikipedia.org/ - cBoGoHas SHIMKIIONE NS,

http://bio.1september.ru/ - snekTpoHHAs BEPCHS Ta3eThl «XUMUS,;

http://www.uchportal.ru — yuurenbckuii nopran (Meroaudeckue pa3pabOTKH il YPOKOB

OHMOJIOTUH, TIPE3CHTAIIHH);

http://www.uroki.net — pa3paboTku ypoKOB, ClicHApUH, KOHCIIEKTHI, TOYPOYHOE TNIAHUPOBAHHE;

http://www.it-n.ru — ceTb TBOPYECKUX YUUTEIICH;

http://festival.1september.ru/ - ypoku u npe3eHranmu;

http://infourok.org/ — pazpaboTku ypokoB, pe3eHTaluu.
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MarepuajibHO - TeXHHYecKOe M MHGOPMAIIMOHHO - TEXHHYeCKoe o0ecrieueHne npeamera.

Ne Oo6opynosanue. Xumusi. Tpeboanus GI'OC Nmeerca B | Heobxoaumo
HAITUYUH
BUBJIMOTEYHbBIN ®OHJI (kHuroneyaTHas mpoLyKIHs)
1 | Crangapt ocHOBHOTO 0011eT0 00pa30BaHMs M0 XUMHUH 0 1
2 | CragmapT cpemHero (IOIHOT0) 001Iero oopa3oBaHus 10 XUMHUH (0a30BBIH 0 1
YPOBEHB)
3 | Cranpapt (moaHOTO0) 00IIIEro 00pa30BaHus MO XUMUM (IPOGUILHBIN 0 1
YPOBEHB)
4 | IIpumepHas mporpaMMa OCHOBHOTO OOIIEero 00pa30BaHus 10 XUMUHU 1 0
5 | IlpumepHas mporpamma cpemHero (IoJHOT0) 001Iero oopa3oBaHus MO 1 0
X1MUH (0a30BbIH YPOBEHB)
6 | [IpumepHas nporpamma cpeaHero (II0JHOT0) 001ero 00pa3oBaHus 110 0 1
XUMHH (IPOQUILHBIA YPOBEHB)
7 | ABTOpCckue paboure mporpaMMBbI IO pa3enaM XUMHIH 1 1
8 | Meroanueckue mocoous AJsl yUUTETs 0 1
9 | YueOuuku no xumuu (6a30BbIil ypOBEHB)
st 8 kimacca 10 10
Jns 9 xmacca 10 10
10 | Pabouwue Terpanu ans yuammuxcs (8, 9 kmacca) 0 10
11 | COOpHHKH TECTOBBIX 33JJaHU JJISi TEMATHIECKOTO U UTOTOBOTO KOHTPOJIA 0 10
(8,9 xmacca)
12 | COoopHHEK 33724 110 XMMUHU 0 6
13 | PykoBojicTBa /uist TaOOPATOPHBIX ONBITOB U MPAKTUYECKUX 3aHITUH 110 0 6
xumnd (8, 9 kiacca)
14 | CipaBOoUYHHK 1O XUMHHU 0 6
15 | DHIMKIONEANS 110 XUMUHU 1 6
16 | Atnac mo xumun 0 6
MEYATHBIE TTOCOBNA
1 | KoMmieKT nopTpeToB yUeHBIX-XUMHKOB 1 1
2 | Cepus cripaBOYHBIX Ta0mwm o xumuH («Ileprogudeckas cucrema 1 1
xumuueckux anemeHToB .M. MenneneeBay», «PacTBOpUMOCTh cOJEH,
KHUCJIOT U OCHOBAaHUM B BOJIE», « IIEKTPOXUMHUYECKUN PsiJT HANIPSHKEHUM
MeTamioBy, «OKpacka HHIMKATOPOB B PA3IMYHBIX CPEax»).
3 | Cepuist MHCTPYKTHBHBIX TaOJHII 0 XUMHUH 0 1
4 | Cepust TabauIl 10 HEOPTAHUUECKONH XUMHHU 0 1
5 | Cepus Tabnu1l o OpraHuvecKol XUMUH 0 1
6 | Cepust TabnuIl IO XUMHYECKHM TIPOU3BOJICTBAM 0 1
[N DPOBBIE OFPA3OBATEJIbHBIE PECYPChI
1 | LudpoBbie KOMIOHEHTH Y4EOHO-METOAMYECKHX KOMIUIEKCOB IO BCEM 0 1
paszenaM Kypca XMMHUH, B TOM YHCTIE 3aTa4HUK
2 3anmavnuk (1UQpoBas 0a3a JaHHBIX JJIST CO3/IAHUS TEMATHUYECKUX H 0 1
HTOTOBBIX PA3HOYPOBHEBBIX TPEHHUPOBOYHBIX U IIPOBEPOYHBIX MAaTEPHAIIOB
JUIsl OpraHu3auiy GPOHTAIBHON W MHAMBHIYAIEHOU paboThI).
3 | Komnekuust iu)poBbIX 00pa3oBaTeNbHBIX PECYPCOB M0 KYPCY XUMHHU. 0 1
4 | OOGwenonb3oBaTenbckue IU(POBbIE HHCTPYMEHTHI Y4eOHOH AesITeNbHOCTH 0 1
5 | Coenuanu3upoBaHHble IM(POBBIE HHCTPYMEHTHI YU€OHOU AESTENLHOCTH 0 1
OKPAHHO-3BYKOBBIE I[TOCOBHS (MoryT ObITh B IUGPOBOM BHUJIEC)
1 | I'padomnpoekTop (OBEpXea-IPOCKTOP) 0 0
2 | BugeomaraurodoH (Buaeomieep) 0 1
3 | Habop koMIbIOTEpHBIX JaTYMKOB C COOCTBEHHBIMH MHIUKATOPAMH WIIH 0 1
MOJIKITI0YaeMble K KApMaHHBIM MOPTATHBHBIM KOMIIBIOTEPaM (JIOJDKEH
BXOJMTH B KOMILICKT)
4 | TeneBusop (c IMaroHaiblo SKpaHa HE MeHee 72¢M) 0 1
5 | MyJbTUMEIUIHBIH KOMIIBIOTED (MHTEPAKTHBHAS JOCKa) 0 1
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6 | CkaHep c mpHUCTaBKOM U1 CKAHWPOBAHUS CIIAHIOB 0 1
7 | llpunTep nasepHbIit 0 1
8 | LUudposas Bugeokamepa 0 1
9 | Uudposas porokamepa 0 1
10 | Crnafig-ipoekTop 0 1
11 | MynpTuMenna IpoeKTop 1 0
12 | Cron mnsa npoekropa 0 1
13 | Dkpan (Ha MITaTUBE WU HABECHOM) 1 0
14 | HoytOyk 1 6
[IPUBOPBI, HABOPHI [TIOCY J1bl 1 TABOPATOPHBIX ITPMHA JJTIEXKHOCTEM JIJ1 XUMUYECKOI'O
OKCITEPUMEHTA
OBIIET'O HABHAUYEHUA
1 | Anmapar (ycTaHOBKa) AJIsl IUCTHIUISIIIUMA BOJBI 1 0
2 | Becsr (1o 500kr) 1 6
3 | HarpeBarensHble mprOOPHI (3IEKTPOILTUTKA, CIIUPTOBKA) 5 3
4 Jlocka mJis CyIIKu MoCy bl 0 2
5 | KoMmIuiekT 351eKTpocHa0XeHHs: KaOMHETa XUMHUHU 0 1
JEMOHCTPALIMOHHBIE
1 Habop mocyne! i mpuHaAIEKHOCTEN AT IEMOHCTPAITMOHHBIX OITBITOB TIO 1 0
XUMHHU
2 | Habop meraiei 1uisi MOHTa)Xa yCTaHOBOK, MILTIOCTPHPYIOIINX XUMUYECKHE 0 1
NPOM3BO/ICTBA
3 CTOJIMK O BEMHBIA 1 1
4 | llltatuB 11t AEMOHCTPALIMOHHBIX IpoOupok [1X-21 0 2
5 | HlraruB metamummaeckuii HIJIb 0 6
6 | DxpaH GOHOBBIN YepHO-OEIbIH (IBYCTOPOHHHMIA) 0 1
7 | HabGop daakonos (250 — 300 My 1y1st XpaHEHHs paCTBOPOB PEAKTHBOB) 0 1
CIIELIUAJIM3UPOBAHHBIE ITPUBOPHI U ATIITAPATBI
1 | Anmapar (mpubop) Asist HOTy4YeHHs Ta30B 1 1
2 Amnmapat 171 mpoBeieHus] XuMudeckux peaxiuii AITXP 0 1
3 | I'openxka yauBepcanbHas I'Y 0 0
4 | McToyHMK TOKa BEICOKOTO HampspkeHus (25 kB) 0 1
5 | Habop a5 OnbITOB IO XUMHH C SIEKTPUIECKUM TOKOM 0 1
6 | Kommext Tepmomerpos (0 — 100 °C; 0 — 360 °C) 0 1
7 | lIpubop i AEMOHCTpaLUH 3aKOHA COXPAaHEHMSI MacChl BEIIECTB 0 1
8 | [Ipubop st WUTIOCTpAIK 3aBUCHMOCTH CKOPOCTH XUMHUYECKON peaKiiuu 0 1
OT yCIIOBUM
9 | Ilpubop 1yt OKHUCIIEHUs] CIUPTA HAJl METHBIM KaTaJINn3aTOPOM 0 1
10 | IIpubop uis onpeaeneHns cocTaBa BO3ayxa 0 1
11 | Ilpubop M1 moTyueH sl TAIONIOATKAHOB M CIIOXKHBIX 3(pHupoB 0 1
12 | Ilpubop mis coOupaHus U XpaHEHHs Ta30B 0 1
13 | Ilpubop a5 mostyyeHus: pacTBOPUMBIX TBepabIX BeuiecTs [IPB 0 1
14 | OBauometp 0 1
15 | YcraHoBKa AJsl IEPErOHKU 0 1
16 | YcraHoBka assi QUIBTPOBAHHS OJ BAKYYMOM 0 1
KOMIUJIEKTHI J1J151 JABOPATOPHBIX OIThITOB U IIPAKTUECKUX 3AHSATUM I10 XUMUU
1 | Becn 1 6
2 | Habop nocypl ¥ NpuHaUICKHOCTEH UIsl YYEHHYECKOT0 SKCIEPUMEHTa 8 0
3 | Habop jyis 9KOJIOTHYECKOT0 MOHUTOPHHTA OKPYIKAIOIICH CPeibl 0 6
4 | HaGop mocyasl ¥ mpHHAIUIEXKHOCTEH UT Kypca « OCHOBBI XUMHYECKOTO 0 6
aHAIN3a»
5 | HabGop 6aHOK /Ui XpaHeHHUs TBEPAbIX peakTuBOB (30 — 50 M) 0 1
6 | HabGop cknsHOK ((h1akOHOB) JUIs XpaHEHHsI PACTBOPOB PEaKTHBOB 1 0
7 | Habop npubopok (ITX-14, I1X-16) 0 5
8 | Habop no snekTpoxuMun 1a00paTopHbIT 0 6
9 | Habop no ToHKOCIOHHOW XpoMarorpaduu 0 1
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10

Harpesarenu npubopsl (3nextpudeckue 42 B, cnmproBku (50 M)

11

[Tpubop i momyyeHus ra3oB

12

[Tpubop s mosTyyeHus TanouJ0ANKaHOB U CJIOKHBIX 3(UPOB

o|jo|o

13

ratus nabopatopuslii xumuueckuid HIJIX

OlFRrlww

MOJIEJIU

Habop kpucTajuIMuecKux pemeTok: aamasa, rpadura,

JIMOKCH/Ia YTIIepo/ia, Keje3a,

MarHusi, MeJiy, IOBapEHHOM COJIU, H0/a, JIbJ]a WK KOHCTPYKTOP IS
COCTABJICHHUSI MOJICKYJT

Habop nns MogenmpoBaHus CTPOSHHUS HEOPTAaHUIECKUX BEIIECTB

Ha60p I MOJACIIMPOBAHUA CTPOCHHUA OPraHNYCCKUX BCIICCTB

Habop ans MopenupoBaHus THIIOB XMMUYECKUX PEaKLUi (Moaenu-
ANIUIMKAIIIH)

Habop 115t MoienmupoBaHus 2JIGKTPOHHOTO CTPOCHHS aTOMOB

Hab6op m1st MmomenupoBaHust CTpOSHHUS aTOMOB U MOJICKYJ (B BHIIE
KOJIBIIETPaHHUKOB)

Moaenn-371eKTPOHHbIE CTEH/AbI
CrpaBouyHo-uH(popMaIMoHHbIH cTeH «[leproanyeckas cucrema
xuMudeckux saeMenToB [[.J1. MenngeneeBay.

HATYPAJIBHBIE OB BEKTHBI, KOJUIEKIINU

ATroMuHUI

[EN
o

Bonokna

KameHHBIH yTroih B MPOIYKTHI €0 IepepaboTKH

Kayuyk

MerTaiel ¥ CINIaBBI

MuHepasbsl ¥ TOPHbIE TIOPOIBI

Ha60p XUMHUYCCKHUX 3JICMCHTOB

O N WIN|F-

HedTb 1 BaykHel e POIYKTHI €€ MepepadoTKU

Rlolwlk|lo|lk|k

IInactMmaccel

[N
o

CTeKJIO U U3AeINs U3 CTEKIIA

Tomnuso

UyryH u cranb

IITkasia TBEpAOCTH

O|0|O| O

N[O NNOIOINR~ROINOIOO|O

PEAKTHBBI

Hab6op Ne 1 OC «Kucmotsn»
Kucnota cepnas 4,800 kr
Kucnora comsnas 2,500 kr

Hab6op Ne 2 OC «Kucnote»
Kucnora azornas 0,300 xr
Kwucnora oprodochopnas 0,050 kr

Hab6op Ne 3 OC «['unpoxcump»
Ammuak 25%-ns1it 0,500 kr
Bapus runpokcun 0,050 xr
Kanusa ruapoxcun 0,200 kr
Kampnums ruapokcun 0,500 kr
Hatpus rugpoxenn 0,500 kr

Hab6op Ne 4 OC «Oxcu/ibl METAILIIOBY»
Amomunus oxkeug 0,100 kr

bapus oxenpn 0,100 kr

Kenesza (1) oxcum 0,050 kT
Kamenms oxkenp 0,100 xr

Maruus okcup 0,100 xr

Menu (I1) okenp (rpanyst) 0,200 kr
Menu (I1) okenp (mopomok) 0,100 xr
IMunuka oxcup 0,100 kr

Ha6op Ne 5 OC «Metamibi»
Amromunuii (rpanyssl) 0,100 kr
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Amromuawmii (mopormiok) 0,050 kr

’Kenezo Boccranosi. (moporrok) 0,050 kr
Maruwnii (moporok) 0,050 kr

Maruunit (nenra) 0,050 xr

Menp (rpanynsl, ommikn)0,050 xr

Hunk (rpanysnsr) 0,500 xr

wuak (mopomrok) 0,050 xr

Omnogo (rpanynsr) 0,500 kr

Ha6op Ne 6 OC «IllenouHble ¥ METOYHO3EMENILHBIC METAIIIBI
Kanpuuii 10 ammyn

Jlutuii 5 ammyn

Hatpwuit 20 ammyn

Hab6op Ne 7 OC «OrneomnacHbIe BEIIECTBA»
Cepa (noporok) 0,050 xr

docdop kpacusrii 0,050 kr

®dochopa (V) okcun 0,050 kr

Hat6op Ne 8 OC «I"anorensn»
Bpom 5 ammyn
Mon 0,100 xr

Ha6op Ne 9 OC «J"aynorenuab»
Amomvuans xiaopug 0,050 xr
Ammonus xsopua 0,100 xr
Bbapus xmopunx 0,100 kT
Keneza (I11) xnopun 0,100 kr
Kamusg ioguz 0,100 kr

Kanusa xnopun 0,050 kr
Kampnus xnopuz 0,100 xr
Jlutus xmopun 0,050 xr
Maruus xmopua 0,100 xr
Menu (1) xnopun 0,100 kr
Hatpusa 6pomun 0,100 xr
Hatpus ¢dropuz 0,050 xr
Hatpus xmopuz 0,100 xr
IMunka xjaopun 0,050 kr

10

Ha6op Ne 10 OC «Cynbater. Cymshutsr. Cymbhuasn
Amomunus cynbdar 0,100 kr

Awmmonns cynbdat 0,100 kr

XKenesa (1) cynpdpun 0,050 kr

Kenesa (Il) cymsdar 0,100 kr7-mu BOIHBII
Kamus cynedar 0,050 xr

Ko6ombra (Il) cymedar 0,050 kxr

Marnus cynsdar 0,050 kr

Menu (1) cynsdar 6e3BoaubIi 0,050 KT
Menu (I1) cynbdar 5-tu Bogusrii 0,100 kr
Hatpus cynsdua 0,050 xr

Hatpus cymsdut 0,050 kr

Hatpus cynsdat 0,050 kr

Hatpus runpocynsdar 0,050 kr

Huxens cynsdat 0,050 xr

Hatpus runpokap6onar 0,100 xr

11

Habop Ne 11 OC «Kapbonats»
Awmmonus kapboonat 0,050 kr

Kamus xap6onart (motamr) 0,050 kr
Menu (1) kap6onar ocHoBHoit 0,100 kT
Harpus xap6onar 0,100 xr

Hatpus runpoxap6onar 0,100 xr

12

Habop Ne 12 OC «®Docdarbl. CunnkaTsi»
Kasmus monoruapooprodocdar
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(xammit hocdopHOKHCHTEI MBYX3amerieHHbIin) 0,050 kr

Hatpus cunukat 9-tu Boansrit 0,050 kr

Hatpus oprodocdar tpexzamermennsrii 0,100 kr

Harpust qurunpodocdar (Harpuii pochopHOKUCTBIN OHO3aMEICHHBIH )
0,050 kr

13

Hab6op Ne 13 OC «Anerarsl. Poganuner. CoeuHEHUS Kene3ay.

Kanusg anerar 0,050 kr

Kamusa deppo(ll) rexcanmanny (kanmii xene3uctrocuaepoauctsiin) 0,050 kr
Kamus deppo (l11) rekcanmonny (kanuii sxene3ocunepoauctsiii 0,050 kr
Kanus ponanun 0,050 xr

Hatpus anerar 0,050 xr

Caunna anerat 0,050 xr

14

Hab6op Ne 14 OC «CoenuHeHHUS MapTraHIia»

Kanus nepmanranar (kanuid MmapranneBokucisiit) 0,500 kr
Mapranma (1V) oxcuz 0,050 kr

Mapranuna (I) cynsdar0,050 kr

mapranna xyopun 0,050 kr

15

Hab6op Ne 15 OC «CoenuHEHUS XpOMay
Ammonus guxpomat 0,200 xr

Kamusa muxpomat 0,050 xr

Kamus xpomart 0,050 kr

Xpowma (I11) xmopun 6-tu Bogusii 0,050 kT

16

Hab6op Ne 16 OC «Hwutpatsny
Amromunust HuTpat 0,050 kr
Awmmonus vutpart 0,050 kr
Kanusa nutpar 0,050 xr
Kanpnust aurpat 0,050 xr
Menu (I1) aurpar 0,050 xr
Hatpus wurpat 0,050 kr
Cepebpa mutpar 0, 020 kr

17

Ha6op Ne 17 OC «MunankaTops»
Jlakmownp 0,020 kr

MertunoBsiit opanxeBsbiil 0,020 xr
®denondranenn 0,020 kr

18

Ha6op Ne 18 OC «MusnepansHbie y1o0peHns»
Ammodoc 0,250 kr

Kap6amup 0,250 kr

Harpuesas cenurpa 0,250 kr

Kanbuuenas cenutpa 0,250 xr

Kanuitnas cemutpa 0,250 kr

Cynbdar ammonus 0,250 kr

Cymniepdocdar rpanymupoBanssii 0,250 kr
Cynepdocdar nBoitHoit rpanymupoBansbiii 0,250 kr
®dochopurHas myka 0,250 kr

19

Hab6op Ne 19 OC «YraeBomopoasny
bensun 0,100 xr

Benzon 0,050 xr

T'excan 0,050 xr

Hedts 0,050 xr

Tonyon 0,050 xr

Iukmorekcan 0,050 kr

20

Hab6op Ne 20 OC «KucnopoacoaepiKkarire OpraHunaecKue BEIecTBay
Aneron 0,100 xr

I'manepun 0,200 kr

Hustunossiii a¢up 0,100 xr

Crupt H-OyTHiosslit 0,100 kr

Caupt uzoamunossiit 0,100 xr

Crupt m300yTHI0BSIH 0,100 KT
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Coupt 3TrnoBsiit 0,050 xr

®enoi 0,050 xr

®opmanux 0,100 kr
Otunenriaukoib 0,050 kxr
YkcycHo-3trinoBbIHi 3¢up 0,100 kr

21

Habop Ne 21 OC «KucnoTsl opraHudeckuey
Kucnora amunoykcycnas 0,050 kr

Kucinora 0ensoiinas 0,050 xr

Kucnora macisanas 0,050 xr

Kucnora mypaseunas 0,100 kr

Kucnora onennosas 0,050 kr

Kucnora magemurunoBas 0,050 xr

Kucnora creapunosas 0,050 xr

Kucnora ykcycnas 0,200 xr

Kucnora masenesas 0,050 xr

22

Hab6op Ne 22 OC «¥YrneBoibl. AMUHBD)
Anunnun 0,050 xr

AnnnuH cepHokucisli 0,050 xr
J-rmroxo3a 0,050 kr

Metunamus runpoxiaopun 0,050 kr
Caxapo3za 0,050 xr

23

Hab6op Ne 23 OC «O06pa3tp! opraHHIeCKHX BEIIECTBY
I'ekcaxnopOenson texH. 0,050 kr

Metunen xnopuctsiii 0,050 xr

VYrnepon uetsipexxaopuctsiil 0,050 kr

Xmopodopm 0,050 xkr

24

Ha6op Ne 24 OC «Marepuams»
AxtuBrpoBaHHbIi yroiss 0,100 kr
Bazenun 0,050 kr

Kamprms xkap6un 0,200 xr

Kanbius kapoonat (Mpamop) 0,500 kr
[Tapadun 0,200 xr.

CIHEHMAJIN3MPOBAHHAS YYEBHAS MEBEJIb

Jlocka ayTuTOpHasi ¢ MAarHUTHOH TIOBEPXHOCTBIO U C TIPUCIIOCOOTICHUSIMU
JUTS KpeIUIeHus TaOMHIL, KapT

CTon IeMOHCTPAMOHHBIN

1

Cron nucbMeHHBIH i yunTens (B 1a00paHTCKOI)

1

Cron npenaparopckuii ( B TaOOPaHTCKOH)

0

CTOJBI IBYXMECTHBIE ¢ OOPTUKOM J1ab0paTOpHBIC YUSHUIECKHE B
KOMIUIEKTE CO CTYJIbSIMH

9 Ge3
OOpPTHKOB

O R O

CTyJ'I JJId YUUTCIIS

1

CroJs1 KOMIBIOTEPHBIN

IToncraska gag TCO

[Tkadsl ceKIMOHHBIE TSl 000pYIOBAHUS

PakoBuna — Moiika

Cymmika Iyt IoCy b

Cetith ams XpaHeHHsI PEaKTHBOB
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l'[.na}mpyeMble NnpeaAMETHBbIC PE3yJIbTAaThl 0CBOCHUA

o0pa3oBaTe/IbHON NPOrpaMMbl 10 XMMHHU

BrINyCKHHUK HAYy9UTCS

Bbll’lyCKHuK noaydum 603MONCHOCMb HAYYUMbCA

®  XapaKTephu30BaTh OCHOBHEIE
HaOJIOICHUE, U3MEPCHHUE, SKCIICPUMECHT;

® ONNCHIBATH CBOMCTBA TBEPABIX, MXHUJIKUX, TIa3000pa3HBIX
BEIIECTB, BBIACISI NX CYIIECTBCHHBIE TPH3HAKH;

® pacKpbIBaTb CMBICT OCHOBHBIX XHMHYECKHUX TOHITHMA
«aTOM», «MOJICKYJa», «XUMHUYCCKUI AJIEMEHT», «IIPOCTOE BEIICCTBOY,
«CTIO)KHOE  BEI[ECTBO», «BAJICHTHOCTB», «XUMHUYECKAs PpEaKIus»,
HCIOJB3Ys 3HAKOBYIO CHCTEMY XIMHUU;

® PacKpBIBAaTh CMBICI 3aKOHOB COXPAaHEHMS MAacChl BEIIECTB,
ITOCTOSTHCTBA COCTaBa, aTOMHO-MOJICKYISIPHOU TEOPHUH;

e pa3nU4yaTh XUMHUYECKHE U (PU3NICCKUE SIBIICHIS,
Ha3bIBATh XMMUYCCKUC DJIEMCHTHI
OTPENENIATh COCTAB BEIIECCTB 10 X GopMysam;
OMPEEINIATh BAJIEGHTHOCTh aTOMa 3JIeMEHTa B COEIMHEHUSIX;
OMPENENATh TUIl XUMUYECKHUX PEaKIINii;
HA3bIBaTh TPU3HAKA W YCIIOBUS NPOTEKAHMS XUMHYECKHX

METOABI IIO3HaHHA:

peakuuii;

® BBIIBISITH TPHU3HAKH, CBUETEILCTBYIOIIME O MPOTEKAHHU
XAMHYECKOI peaKIy IPH BEITOJHEHNH XUMIYECKOTO OITBITa;

® COCTaBJsTh (HOPMYIIBI OMHAPHBIX COCAMHCHHIA,

® COCTaBJISITh YPaBHEHUs] XUMHYECKHX PEaKIuii;

e cobOmonare mnpaBuia 0e30macHON paboOThl NPH HPOBEIAECHUN
OTIBITOB;

® [10JIB30BAThCA JIAOOPATOPHBIM 000PYJOBAHUEM U HOCYAOH;

® BBLIYUCIATH OTHOCUTEIBHYIO MOJEKYJISIPHYIO U MOJIIPHYIO
Macchl BEIECTB,;

® BBIYHCIATH MAacCOBYIO JOJIO XMMHUYECKOTO 3JIEMEHTa IO
(dhopMyIe CoeAMHCHHS,

® BBIUHCIATH KOJIMYECTBO, O0OBEM HIM Maccy BEIIECTBa IIO
KOJINYECTBY, 00bEMY, Macce peareHTOB MM IPOAYKTOB PEAKIIIH;

® XapakTepu3oBaTh (HM3MUYECKUE M XHMHUYECKHE CBOWCTBA
MIPOCTBIX BEIIECTB: KMCIOPOa ¥ BOJIOPOA;

® [0JIy4aTh, COOMPATh KUCIOPOJ 1 BOJOPOJ;

® pacro3HaBaTh OIBITHBIM ITYT€M Ta3000pa3HbIE BEIIECTBa:
KHCIIOPOJ, BOAOPO;

® PacKpbIBaTh CMBICI 3aKOHa ABOTa/IpO;

® DPacKpbIBaTh CMBICI HNOHATHH «TEIUIOBOH 3(PPEKT peakum,
«MOJIIAPHEIN 00BEM»;

® XapaKTepH30BaTh (HU3UUYCCKUC W XUMHUCCKHE CBOMCTBa
BOJIBI;

® DPacKpBIBAaTh CMBICI MIOHATHS «PacTBOPY;

® BBIYHCIATH MAacCOBYIO JIOJIO PAacTBOPEHHOTO BeEIECTBa B
pacTBope;

¢ TIPUTOTOBJISATH PAcTBOPHI C OTPEEICHHON MaccCOBOM JoJel
PacTBOPEHHOTO BEIIECTBA;

e Ha3bIBaTh
HEOPraHUYECKUX BEIIECTB;

® XapakTepu3oBaTh (H3MYECKUE M XHUMHYECKHE CBOWCTBA
OCHOBHBIX KJIACCOB HEOPTaHWYECKHUX BEIIECTB. OKCHJIOB, KHCIOT,
OCHOBaHHUM, COJICH;

® OMNpPEACNTATh NMPUHAIJICKHOCTh BEIIECTB K ONpPENCICHHOMY
KJIacCy COEAMHEHUI;

COCIMHCHU A H3YUYCHHBIX KJIacCoOB

® COCTaBIsITh  (POPMYNBI  HEOPraHWYCCKUX  COCITUHCHUU
M3Y4eHHBIX KIIACCOB;
® T[POBOJUTH  ONBITHI, TOJTBEPKAAIOIINEC  XUMHUUYECKUE

CBOICTBa M3YYCHHBIX KJIACCOB HCOPraHNMYCCKNUX BCIUICCTB,

e gwidsu2amo u nposepsimo
9KCNEePUMEHMANIbHO — 2UNOme3bl 0 XUMUYECKUX
COlICMBAx 6ewecms HA OCHO8E UX COCMAsd U
CMpOoeHUs, Ux cnOCOOHOCMU 6CMYNAMb 8 XUMUUECKUe
peakyuy, o Xxapakmepe U NPOOYKMAX PAIUYHBIX
XUMUYECKUX PeaKyull;

®  Xxapaxmepuzoeamo sewecmea no
COCMasy, CMmpoeHulo U CeoUCmeam, YCMaHasIusams
NPUYUHHO-CIeOCMBEHHble C8A3U MeHcOy OAHHbIMU
XapaxkmepucmuKamu 6euiecmed,

® cocmasnsme MONEKYIApHble U NOJHbLE
UOHHbIE VPABHEHUS NO  COKPAWEHHbIM — UOHHBIM

VpagHeHusam;
®  npocHO3UpOBAMb CnocobHOCMb
eeujecmea  NPOAGAAMb  OKUCTUMENbHble WU

B0CCANHOBUMENbHBIE CEOUCMEA C YUEemOM CMeneHet
OKUCNIeHUSL DNEMEHMO8, BX00SUUX 6 €20 COCMAB;

® cocmasname ypaghenus peaxyuil,
COOMBEMCMEYUUX noCne008amenbHOCMu
NpespawieHuli Heop2aHUYeCcKUX Geuwjecms pasiuiHbIX
Knaccos;

e gwidsu2amb u nposepsimo
9KCNEePUMEHMANIbHO — 2UNOmMe3bl O pPe3ylbmamax
6030€licmeust pasIuyHbIX (PAKmopo8 Ha usMeHeHue
CKOPOCMU XUMUYECKOU PeaKyuu;

®  UCnONB308aMb NPUOGPEMEHHbIe 3HAHUSL
Ol IKONOSUYECKU — 2PAMOMHO20  NOBEOCHUs 6
OKpyorcarowell cpeoe;

®  UCNOBL3068AMb npuobpemenvle
KAOYegble KOMREeMEeHYUuU Npu GbINOJIHEHUU NPOEKMOos
U YYeOHO-UCCIe008aAMENbCKUX 3a0ay NO  U3YYeHUIO
€80licme, Ccnocob08 NOAYYeHUss U PACHOZHABAHUS
eeujecms,

®  00BEKMUBHO OYEHUBAMb UHPOPMAYUIO O
BEUECMBAX U XUMUYECKUX NPOYECCAX;

®  Kpumuuecku OMHOCUMBCA K
NCe6OOHAYHUHOU  UHPOpMayuu, HedoOPOCO8eCMHOU
peKiiame 8 cpedcmeax Maccosol UHPOPMayuu;

®  0CO3HABAMb 3HAYEHUE MEeOPemULeCKUX
SHAHUL NO XUMUU OISl NPAKMUYECKOU OesmenbHOCmU
uenoeexa,

® cozdasamb Mooenu U - cxemvl Ol
peuierust YuebHbIX u NO3HABAMENbHbIX
3a0ay,; NOHUMAMb Heobxo00uMocms cobnooenus
npeonucanuil, npeoiacaemMvix 6 UHCMPYKYUsIX No
UCHONIb30BAHUIO TEKAPCME, CPEOCME DbIMOBO XUMUU
u op.
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® pAacCHo3HaBaTh OIBITHBIM IIYTEM PAacTBOPHI KHUCIOT |
IIeJIOYeH 10 U3MEHEHUIO OKPACKH WHANKATOPA;

®  XapaKTepH30BaTh B3aMMOCBSI3b MEXITY KJIaCCaMH
HEOPraHUYECKUX COEAUHEHUM;

e packpbiBatb cMmbicn  [lepuommueckoro  3akonHa ..
Menneneena,

e OOBSICHITh (PU3NYECKUN CMBICI aTOMHOTO (MOPSAKOBOIO)
HOMEpa XHMHYECKOTO D3JIeMEHTa, HOMEpPOB TPYNIBl M Ilepuojaa B
nepuoandeckoit cucreme .M. Menneneena;

e OOBJACHATh 3aKOHOMEPHOCTH M3MEHCHHS CTPOCHHS aTOMOB,
CBOMCTB 3JIEMEHTOB B npeaciax MaJlblX NEPHUOA0B U T'IaBHBIX MOATPYIIII;

®  XapakTepH30BaTh XMMUYECKHE JIEMEHTHI (OT BOJOPOIA JIO
KaJbIMsl) HA OCHOBE UX IIOJIOKEHHS B TIEPHOTUYECKON CHCTEME
J.1. MenzeneeBa u 0COOCHHOCTEH CTPOCHHS UX aTOMOB;

® COCTaBISTH CXEMBI CTPOEHHUS aTOMOB TepBbIX 20 a1eMeHTOB
nepuoaudeckon cucremsl JI. M. Menzeneesa;

® pacKphIBaTh CMBICT TOHATHHA. «XUMHYECKass  CBS3bY,
«QIIEKTPOOTPHIIATEIIEHOCTEY;

® XapaKTepH30BaTh 3aBHCUMOCTh  (PM3UUCCKHMX  CBOWCTB
BEIIECTB OT THITA KPUCTAIUINIECKON PEIIeTKH;

® OmIpeAeTiATh BUJI XUMHUYECKOW CBSI3M B HEOPTaHHMYECKHX
COCIMHEHUSX;

e m300pakaTh  CXEMBI  CTPOCHHS  MOJIEKYJI  BEIIECTB,
00pa30BaHHBIX PA3HBIMK BUIAMU XUMHYCCKHX CBSI3CH;

® PaCKpBIBaTh CMBICT IOHITHN «HOHY», «KATHOH», «aHHOHY,
«OQNEKTPOJHTHI, «HEIJIEKTPOJIUTHI, «NEKTPOTUTHICCKAS
JIUCCOLIMALINS, «OKHCTHUTEIbY, «cTereHb OKHCJICHUS
«BOCCTaHOBHTEIbY, «OKUCICHHUEY, KBOCCTAHOBIICHHEY;

e ompeneisaTh CTENEHb OKUCIEHHWs aToMa »JJieMeHTa B
COCTMHEHUH;

® paCKpbIBaThb CMBICJI TCOPUN BHGKTpOHI/ITI/IquKOﬁ
JTUCCOIIMAIINH;

® COCTaBISTh YPaBHECHHUS DIICKTPOIUTUYECKON IHCCOIUAIAN
KHUCJIOT, IIEJI0YEH, COJIei;

e OOBACHATH CYIIHOCTh TIpoOIlecca  DIEKTPOIUTHUCCKOU
JTUCCOIIMAIINN U peaKIiii MOHHOTO 0OMeHa,

® COCTaBJIATH IOJIHBIE W COKpAIICHHBIC HOHHBLIC YPaBHCHU
peaxmiu oOMeHa;

® OHnpeaciisiTb BO3MOKHOCTH IPOTCKAHUA peakum‘/'l HUOHHOTO
oOMeHa;

¢ IIPOBOJUTH PpEAKIUH, TIMOATBEPKAAIONINE KaueCTBEHHBIN
COCTaB Pa3INYHBIX BEI[ECTB;

® OIpEACIATH OKUCIUTEIh U BOCCTAHOBUTEIIb;

® COCTaBIATh YPaBHECHUS OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peakuuii;

e Ha3pBaTh (PAKTOPHI, BIHUSIOIINE HA CKOPOCTh XUMHUYCCKOU
peakunu;

L4 KJ'[aCCI/I(bI/II_[I/IpOBaTI) XUMHYCCKHUE PCAKIHUU T10 pPa3IMIYHbIM
TIpHU3HAKaM;

®  XapaKTepH30BaTh B3aMMOCBSI3b MEX Ty COCTaBOM,
CTPOEHHUEM M CBOMCTBaMU HEMETAJLIOB;

¢ TIPOBOJUTH OMBITHI IO MTOTYICHUIO, COOMPAHHIO H H3yICHUIO
XUMHUYECKUX CBOMCTB Ta3000pa3HBIX BEIIECTB: YIJEKUCIOTO Trasa,
aMMHaKa;

® pacro3HaBaTh OIBITHBIM ITYTeM Ta3000pa3Hbie BEIIeCTBa:
VIJICKUCITBIH ra3 ¥ aMMHaK;

®  XapaKTepH30BaTh B3aMMOCBS3b MEXITY COCTaBOM,
CTPOEHUEM U CBOMCTBaMH METAILJIOB;

¢ Ha3pIBaTh OPTaHUYECKHE BEUIECTBA MO UX (OpMyse: METaH,
9TaH, OTHWIEH, METaHOJ, OJTaHOJ, TJHIEPHH, VYKCYCHas KHCIIOTa,
AMHHOYKCYCHAsl KHCJIOTa, CTCApHHOBAs KHCJIOTA, OJICHHOBAs KHCIIOTA,
TJTFOK03;

® QL CHUBATH BIIUAHUC XUMHUYECKOTI'O 3arpsA3HCHUA
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OKpYKaroIllel Cpe/ibl Ha OPTaHU3M UeJIOBEKa;

® TpaMOTHO OOpamaTteCsi C BEHIECTBAMH B IIOBCEIHEBHON
KHU3HU

® OIpEAEIITh BO3MOXKHOCTb NPOTEKaHUs PeaKUi HEKOTOPBIX
MIPEACTaBUTENEH OPraHWYECKHX BEIIECTB C KHCIOPOJOM, BOAOPOIOM,
MeTaJIlaMi, OCHOBaHHUSIMH, TJIOTeHaMHU.
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XapaKTepI/ICTHKa KOHTPOJIBbHO-U3MEPUTECJIBHBIX MAaTEPUAJIOB

Ne | TemMa KOHTPOJBLHOM PaOOTHI Bun ®opma | McTtounuk Cpoku
i\t KOHTPOJISI | KOHTP. npoBere
HUSI

8 Kuacc

1 ATOMBI XUMHYECKHUX DJIEMEHTOB tekymuid | ltect | c.7 KUM 8xnO.C.I"abpuensu luerB

2 [IpocTeie BemecTBa tekymuid | ltect | ¢.16 KUM 8knO.C.I'abpuensa | 24ers

3 CoenuHeHns XUMHYECKUX DIIEMEHTOB TEKYILLIHI ltect | c.24 KM 8knO.C.I'abpuensin | 34ers

4 W3menenus, MPOUCX OIAIIINE ¢ | rekynmii | ltect | c.61 KUM8knO.C.I'abpuensn | 3ueTB
BEIIECCTBAMU

5 | PactBopenne.  PactBopel.  CpoiictBa | Tekymmit | ltect | ¢.43 KUM 8xnO.C.I'abpuensn | 4uers
pPacTBOPOB 3JIEKTPOIHUTOR

9 kiacc

1 Bxopnast BxomHoit | ltect | ¢.8 KUM9xkn O.C.I'abpuemnsa lueTB

2 Mertamibl tekymmit | 1tect | ¢.17 KUMO9xn O.C.I'abpuensa | 249eTB

3 | Hemeramnsl tekymuit | 1tect | c.64 KUM9xn O.C.I'abpuensin | 34eTs

4 Hrorosas utoroBelit | Itect | ¢.96 KUM O.C.I"'abpuensu 44yeTB

42




