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1. IMosicHUTEABLHAA 3aMUCKA

PaGouas mporpamMma Kypca XMMUU JJIE OCHOBHOHM IIKOJBI pa3paboTaHa B COOTBETCTBHH C
@DenepalibHBIM TOCYJAPCTBEHHBIM 00pa30BaTENIbHBIM CTaHIAPTOM 001ero obpaszoBanusi. B
HEW TakKe YYUTHIBAIOTCS OCHOBHBIE HjaeH U noyioxkeHus [Ilporpammbl pa3BuTHS U

(GbOopMUPOBAaHUS YHHBEPCATHHBIX YI€OHBIX ACUCTBUI TSI OCHOBHOTO OOIIET0 00pa3oBaHUsl.

B cooTBercTBHM € 3TUMM JOKyMEHTaMH OOydaroUIMecs IOJDKHBI OBJIAJETh NpUEMAMH,
CBSA3aHHBIMU C OIPENEICHUEM IIOHATHI: OrpaHUYMBATh MX, ONHCHIBATh, XapaKTEpU30BaTb U
cpaBHUBaTh. Tak Kak XMMHUS — HayKa 3KCIIEPHUMEHTAJIbHAs, 00YyJaromrecs JTOJKHBI OBIA/IETh
TAaKUMHU TIO3HABATEIbHBIMU Y4YeOHBIMH JCHCTBUSMH, KaK OKCIIEPUMEHT, HaOIroaeHue,
U3MEpPEHUE, ONMCAHUE, MOJCIMpPOBAaHUE, TMIIOTE3a, BBIBOA. B Ipomecce u3ydeHHs Kypca y
o0yyaroImuxcst MOpOoAOIDKAIOT (OPMUPOBATHCS yYMEHUS CTAaBUTh  BOIPOCHI, OOBSACHSATH,
KJaccu(UIUpoOBaTh, CpaBHUBATh, OINPENENATh HWCTOYHUKA WHPOpPMALWHU, T[OJNydYaThb U
aHaTM3UpoOBaTh €€, TOTOBUTH WH(GOPMAIMOHHBI TPOIYKT, IPE3CHTOBaTh €ro M BECTH
nuckyccuto. CrefoBaTenbHO, JEATEIbHOCTHBIA MOAXO0J B M3YYEHHHM XUMHH CHOCOOCTBYIOT
JOCTHXKEHUIO JINYHOCTHBIX, IPEIMETHBIX U METAIpeIMETHBIX 00pa30BaTE/IbHBIX PE3yIbTaTOB.

B ocHOBY Kypca II0JIOKEHBI CIEAYIONUE HACH:

® MAaTCpHUAIIbHOC CIUHCTBO U B3aNMMOCBA3b 00BEKTOB M SIBJIICHUH IpUpPOAbI;

e Beaymias poJib TEOPETHUECKUX 3HAHUW i OOBACHEHHS | IMPOTHO3UPOBAHUS

XUMHNYCCKUX HBHCHHﬁ, OICHKHU UX HpaKTquCKOﬁ 3HAYUMOCTH,

® B3aMMOCBS3b KAa4eCTBEHHOM M KOJUYECTBEHHOM CTOPOH XHUMHYCCKUX 00BEKTOB

MaTCpHAJIBHOT'O MHPA,

® DPa3BUTHE XMMHUYECKOW HAyKHM U MPOU3BOJCTBO XMMHUYECKUX BEILECTB U MATEPHUATIOB
JUISL yIOBJIETBOPEHMSI HACYIIHBIX TOTPEOHOCTEH YeloBeKa W OOIeCTBa, pEelIeHUs

[J100aNbHBIX IPO0OJIEM COBPEMEHHOCTH;
® TCHETHYECKas CBSI3b MEXKY BEILIECTBAMHU.

DT UAEH pealn3ylTCs B Kypceé XHUMHUU OCHOBHOM WIKOJBI MYTEM JTOCTHKEHUS
CIEAYIOLIUX LeJIe:

* @opmuposaHue y y4allluXcsi XUMUYECKON KapTUHBI MUpA, KaK OPraHUYECKOW YaCcTH €ro
LEJTOCTHOM €CTECTBEHHO-HAYYHON KapTUHBI.

* Pazsumue  TO3HABATEIbHBIX  HMHTEPECOB,  HMHTEIUIEKTYaJbHBIX W  TBOPUYECKHUX
CIIOCOOHOCTEH ydJamuxcsi B Mpolecce M3YyUYeHUsT UMHU XUMUYECKOW Hayku M e€ BKIaJa B

COBPEMEHHBIM Hay4YHO-TEXHUYECKHI mporpecc; (GopMHUpOBaHHE BAXKHEUIINX JIOTHYECKHX



oTiepanyii MBINUICHUS (aHAIW3, CHHTE3, O0O0OIIEeHHE, KOHKPETH3allus, CpaBHEHHUE W [Ip.) B
MPOLECCE MO3HAHUSI CUCTEMBI BAKHEUIIMX MOHATUN, 3aKOHOB U TEOPUM O COCTABE, CTPOCHUU U
CBOICTBaxX XMMHYCCKUX BEIICCTB.

* Bocnumanue yoexxaEHHOCTH B TOM, YTO MIPUMEHEHHUE MOJYYCHHBIX 3HAHUA U YMEHUH T10
XUMUHU SIBIIETCS OOBEKTHMBHON HEOOXOIMMOCTBHIO ISl O€301acHON pabOThl C BEMIECTBAMH M
MaTepuaiaMu B ObITY M Ha TPOU3BOJICTBE.

» [Ipoekmuposanue u peanuzayus  BBITYCKHUKAaMH OCHOBHOM  INKOJBI  JUYHOU
00pa3oBaTeNbHONW TPAaGKTOpUHU: BHIOOp Tmpoduias oO0ydeHHs B CTaplied IIKOJe WU
PoeCCHOHATBHOTO 00Pa30BaTEIIBHOTO YUPEIKICHHUS.

* Osnaoenue KIH04eblMu KOMNnemeHyusmu: y4eOHO-TI03HABATEIILHBIMH,
WH()OpPMaAIMOHHBIMH, IIECHHOCTHO-CMBICIIOBBIMU, KOMMYHUKATHBHBIMHU.

JUiss NOCTYDKEHHS 3TUX Iejield B Kypce XMMHHM Ha CTYNEHHM OCHOBHOTO OOIIero oOpa3oBaHUs
pELIAOTCS CIICAYIONINE 3adaYun:

*  (opMUpYIOTCS 3HAHHS OCHOB XHMHUYECKOW HAyKH — OCHOBHBIX (DaKTOB, IOHSTHH,
XUMHWYCCKHUX 3aKOHOB U TCOpI/If/'I, BBIPAXKCHHBIX TOCPEACTBOM XUMHUYCCKOI'O A3bIKaA,

° Pa3BUBAIOTCA YMCHUSA Ha6J'IIOI[aTB 1 OOBSICHAIOT XUMUYECKHUE SABJICHUSA, TPOUCXOIAIINC
B IIPUPOJIE, JTAOOPATOPHBIX YCIOBHSIX, B OBITY M HA TIPOM3BOJICTBE;

*  TpuoOpeTaroTcs ClenualbHble YMEHHS M HAaBBIKM IO 0€30ImacHOMY OOpalleHHIo C
XUMHYECKHMH BEIIECTBAMH, MaTepHAJIaMH U MPOLIECCAMU;

* (dopMupyercs I'yMaHHUCTHYECKOE OTHOIICHHE K XHMHHU Kak IMPOU3BOJMTEIBHON CHIIC
o011ecTBa, ¢ MTOMOIIBI0 KOTOPOH pPelaroTcs rI100aNIbHbIC TPOOJIEMbI YSIOBEUCCTBA,

*  OCYILECTBJIIETCS] UHTETpalys XMMUYECKON KapTUHBI MUpa B €MHYIO HAYUYHYIO KAPTHHY.
Pabouas mporpamma peanusyercs Ha ocHoBe YMK co3gaHHOro moji pyKOBOACTBOM
["abpuensnaO.C.

1. Ta6puensa O. C. Xumus. 8 kiacc : ya4eOHUK Tl 0011e00pa30BaTeIbHBIX OpraHu3aIui /
0. C. l'abpuensu, U. I'. Octpoymos, C. A. CnagkoB. — M.: [Ipocsemnienue, 2021

2. Tabpuensu O. C. Xumust. 9 knacc : y4eOHUK A5t 0011e00pa3oBaTeIbHBIX OpraHU3ani /

0. C. l'abpuensia, U. I'. Octpoymos, C. A. CnagkoB. — M.: [Ipocsemienue, 2021
YyeOHuKHn COOTBETCTBYIOT denepanbHOMY roCy1apCTBEHHOMY

oOpa3oBaTelbHOMY CTaHJapTy. PexkomeHnoBaHbl MUHUCTEPCTBOM  IPOCBEIICHUS
Poccuiickoit denepanuu.
[Tporpamma pa3paboTana B COOTBETCTBUU ¢ Yy4eOHbIM muiaHoM MBOY «YcTbsHCKas
COIl» st ypoBHS OCHOBHOTO OOIIIEro 00pa30BaHUs C HCIIOJIB30BAaHHUEM COBPEMEHHOTO
000pyJOBaHUSI LIEHTPAa E€CTECTBEHHO-HAYYHOH M TEXHOJOTHYECKOW HarpaBlIeHHOCTH
«Touka pocra». Ha Oaze nenrtpa «Touka pocra» obecrieunBaeTcsi peaau3anus
o0pa3oBaTeNbHbIX porpamm €CTECTBEHHO-HAyYHOU u TE€XHOJIOTUYECKON
HaIpaBJIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUH C TPEOOBAHUSIMU 3aKOHO/ATEIbCTBA
B cepe oOpa3zoBaHUs U C YIETOM pekoMeHmanui deneparbHOTO oneparopa yueOHOTO
npeaMeTa «XUMHS».



2.00mas xapakTepucTHKa Y4e0HOI0 nmpeamMera
B cootBercTBUM ¢ (penepanbHBIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAPTOM OCHOBHOTO

o0miero oOpa3oBaHMs Y4YalMecs JOJDKHBI OBJAJETh TAaKUMH ITO3HABATEIBHBIMU YYCOHBIMU
JNEUCTBUSAMH, KaK yMeHHE (OpMYyIUpOBaTh MPOOJIEMY W THUIIOTE3y, CTaBUTh LIETH M 33Ja4uH,
CTPOUTBH IJIAHBI JOCTHDKEHHS TEJICH W peIleHHs TOCTABICHHBIX 33124, MPOBOJUTH SKCICPUMEHT
Y Ha €r0 OCHOBE JIeJIaTh BBIBOJBI M YMO3AKIIOUCHUS, IIPEJICTABIIATh UX U OTCTauBaTh CBOIO TOUKY
3perus. Kpome 3Toro, yuyammecs: TOJKHBI OBJIJIETh MPUEMaMH, CBSI3aHHBIMH C OTpE/ICICHUEM
TIOHSATHUI: OTPaHUYMBATH MX, OMIMCHIBATh, XapaKTEPU30BaTh U CpaBHUBATh. Cie0BaTENbHO, IPU
W3YYCHUU XUMHUU B OCHOBHOM IIKOJIC YYalluecs JTOJDKHBI OBJIAJIETh YUCOHBIMU JIEHCTBUSMU,
MO3BOJISFOIIMMHU UM JJOCTUYb JTUYHOCTHBIX, IPEIMETHBIX U METANPEAMETHBIX 00pa30BaTeIbHBIX
pe3yJIbTATOB.

[Ipennaraemasi mporpaMMa Mo XMMHHU PACKPBIBACT BKJIAJ Y4eOHOTO MpeaMeTa B JOCTHXKCHUE
Helieil OCHOBHOTO 00IIero oOpa3oBaHMs M OINpPEICNseT BaKHEHIINE COJep)KATeIbHbIC JIMHUU
npeaMera:

* «BEIECTBO» — 3HAHME O COCTaBE W CTPOCHHM BEINECTB, UX CBOWCTBAX M OHMOJIOTMYECKOM
3HA4YCHUHU;

* «XUMHYECKasl pEeakiys» — 3HAHHE O TPEBPAIICHHUSX OJHUX BEIICCTB B JIPYTHE, YCIOBHSIX
MPOTEKAHUS TAaKUX MPEBPAIICHUHN U CIIOCO0aX YIPaBICHUS PEaKIUSIMH,

* (IPUMCHCHHE BEIECTB» — 3HAHWE M OMNBIT OE30IacHOr0 OOpaIleHHs C BEIISCTBAMH,
MaTepuaIaMH U MPOIeccaMy, HEOOXOIUMBIMY B OBITY M Ha TIPOU3BO/ICTBE;

* IBBIK XHMHW» — OIEPUPOBAHHE CHCTEMON BaXHCUININX XWMHUYCCKUX TIIOHSATUH, 3HAHUE
XUMHYECKOW HOMEHKJIATYPhI, & TaK)Ke BIIAQJICHUE XUMHUYECKOW CHMBOJIMKON (XMMHUYECKHMU
dbopMynaMu U ypaBHEHHUSIMH).

3. MecTo y4e0HOro npeaMera B y4eOHOM ILJIaHE
Xumusi B OCHOBHOM 1IKoJe u3ydaercs 8 u 9 knaccax. OOmiee uncio yueOHbIX 4acoB 3a 2 roja
o0yuenust coctaBusier 138,u3 nux 70 (2 4 B Henento) B 8 kiacce, 684 (2 yaca B Heneno) B 9
KJiacce.
[Ipennaraemplii Kypc XOTSI M HOCHT OOIIEKYJIbTYPHBIH XapakTep M HE CTaBUT 3ajaudy
npodecCHOHATBLHON MOATOTOBKU 00YyYaroIUXCs, TEM HE MEHEE MO3BOJISIET UM ONPEIETUTHCS C
BbIOOpOM Ipod it 00y4eHHs B CTapIlel IIKOJIe.

3HAYUTENBHOE MECTO B COJEPKaHUU Kypca OTBOAMUTCS XUMHUYECKOMY HKcrepumeHty. OH
OTKPBIBAET BO3MOXKHOCTh (DOPMHMPOBATh Yy yUaIllUXCs CIIeUaIbHbIE TPEIMETHbIE YMEHHUS:
— paboTaTh ¢ BEIIECTBAMH;
— BBIITOJHATD ITPOCTBIC XUMUYCCKHUE OIIBITHI;
— VYAT IIKOJHHUKOB O€30IMaCHOMY U OJKOJOTHYECKH TPaMOTHOMY OOpaIlIeHUIo C
BEIIIECTBAMH B OBITY M Ha TTPOU3BO/JICTBE.

IIporpammoit mpe1yCMOTPEHO IIPOBEICHHUE:
8 kJacc

KOHTPOJIbHBIX padoT — 4 yaca,
MPaKTUYECKUX padoT — 7 4acos.

9 knacc



KOHTPOJIBHBIX paboT — 4 Jaca,
MPAKTUYECKUX paboOT — 7 4acoB.

Cpoxk peanu3zanuu yueOHOI nporpamMmbl- 1Ba y4eOHBIX ToAa

4. lleHHOCTHBbIE OPMEHTHUPHI COAEPKAHUSA Y1eOHOT0 nmpeaMeTa « XuMHS»
VYueOHbIH mpeamMeET ((XI/IMI/IH», B COACpPKaHHH KOTOPOIro riiaBHBIMU KOMIIOHCHTaAMH SBJIAIOTCA

HAy4YyHbIC 3HAHWUS ¥ HAyYHBIE METOJbl TO3HAHWS, MO3BOJIACT TMPOOYKIATh Y YYaIIUXCS
HMOIMOHAIBHO-IEHHOCTHOE OTHOIICHHE K HM3y4aeMoMy Marepuany. B pesynprare ydeOHOM
JESTEIIbHOCTH CO3/IAI0TCS YCIOBHSI AJisi (JOPMUPOBAHUSI CUCTEMBI IIeHHOCTeH. [lo3HaBaTenpHas
GyHKIUS y4eOHOro mpeaMmera «XUMHs» 3aKII0YaeTCs B CIHOCOOHOCTH €ro COJICpKaHUS
pa3BUBATh LIEHHOCTHBIE KAUECTBA y YUaIIUXCA.

Iloznasamensvnvle ueHHocmu: omuouleHue K XUMUYECKUM 3HAHUSM Kak OJHOMY U3
KOMIIOHEHTOB KYJbTYphl 4EJOBEKa HapsAy C APYTMMU €CTeCTBEHHOHAYYHBIMU 3HAHUSIMU;
OKpYXKarolleMy MHUpPY KaK MHPY BEIIECTB U MPOUCXOSAIINX C HUMH SIBJICHUN; MO3HABATEIbHON
JESTENIbHOCTH (KaK TEOPETUYECKOM, TaK M HSKCIEPUMEHTAIbHON) KaK HCTOYHHUKY 3HAHUM;
noHumManue. OOBEKTUBHOCTU U JIOCTOBEPHOCTH 3HAHUHM O BEIIECTBAX M MPOUCXOIAIINX C HUMU
SABJICHUSIX; CJIO)KHOCTH U OECKOHEYHOCTH TIpoliecca TIO3HaHUs (HAa TMpUMEpPe HCTOPUH
XUMHUYECKUX OTKPBITUM); NEUCTBHUS 3aKOHOB NPUPOABI M HEOOXOJUMOCTH HMX Y4eTa BO BCEX
chepax JeATeTbHOCTH YEJIOBEKAa; 3HAYCHHS XUMHYCCKHX 3HAHUH IS PEIICHUS TII00aThHBIX
npobiieM denoBedecTBa (PHEPreTUYECKOM, CHIPbEBOM, MPOJOBOJILCTBEHHOM, 3J0pPOBbS U
JOJNITOJIETHSI YEJIOBEKA, TEXHOJIOTMUECKUX aBapuid, II100albHON SKOJIOTUH U Ip. ).

Llennocmu mpyoa u Ovblma: OTHOUIEHHE K TPYIOBOW JESITENBHOCTH KaK €CTECTBEHHOM
bu3nyecKoil W MHTEJUIEKTYalbHOW MOTPeOHOCTH, TPYAYy KaK TBOPYECKOW JeATeIbHOCTH,
MO3BOJISIIONICH TPUMEHSITh 3HAHUS HAa TPAKTHUKE; COXPAaHEHHE M TOJJEpKaHUE COOCTBEHHOTO
37I0POBBSI U 3[IOPOBbSI OKPYXKAIOIIKUX, B TOM YHCIIE OPTaHHU3allMsi MUTAaHUS C YYETOM COCTaBa U
HHEPreTUUECKON IIEHHOCTH MUIIM; COOJI0IeHUE MpaBUil OE30MaCHOTO UCIOIb30BaHUS BELIECTB
(JlekapCTBEHHBIX TIPEMapaToB, CPEICTB OBITOBOM XHMHH, IECTUIIMIIOB, TOPHOYE-CMA30YHBIX
MaTepualioB M Jp.) B TMOBCEAHEBHOM >XM3HU; OCO3HAHME JOCTUKEHHUS JIMYHOTO ycrexa B
TPYOOBOM JESITENPHOCTH 3a CYeT COOCTBEHHOW KOMIETEHTHOCTH B COOTBETCTBHH C
COLIMANIFHBIMU CTaHIApTaMU U TOCIEAYIOUINM COLUAIbHBIM OJOO0pEHHEM IOCTHUKEHHH HAayKd
XUMHUH U XUMHYECKOTO IPOU3BOJICTBA JIJISl Pa3BUTHsI COBPEMEHHOTO OOIIIeCTBA.

Hpaeécmeennvie yennocmu: omuoueHue K ceOe (0OCO3HaHHE COOCTBEHHOI'O JIOCTOMHCTBA,
YyBCTBO OOIIECTBEHHOTO JI0JITa, TUCIMIUIMHUPOBAHHOCTh, YECTHOCTh U MIPABAMBOCTH, MPOCTOTA
U CKPOMHOCTb, HETEPIIUMOCTh K  HECIPaBEIJIMBOCTH, TMpU3HAHUE HEOOXOIUMOCTHU
CaMOCOBEPIIICHCTBOBAHUS ), IPYTUM JTIOJIM (TYMaHHU3M, B3aMMHOE YBAaXKEHUE MEXKTY JIFOIbMU,
TOBApPHUIIECKAsT B3aUMOIIOMOIIb U TPeOOBATENILHOCTD, KOJUIEKTUBH3M, 3a00Ta O APYTUX JHOJAX ),
npupoje (OepexHoe OTHOIIEHHE K €e 0OTaTCTBY, HETEPIUMOCTh K HAPYIICHUSM SKOJOTHYECKHIX
HOpPM U TpeOOBaHUM, DIKOJIOTUYECKHM TPAMOTHOE OTHOIIEHHE K COXPAHEHUIO TUIPOCGhEpHl,
aTMocdepsl, TOUBHI, OMOC(EPhI, YEIOBEYECKOTO OPraHu3Ma; OIIEHKA JACWCTBUS BOMIPEKH 3aKOHAM
MPUPOJIBI, IPUBOIAIIETO K BOZHUKHOBEHUIO TTI00ATBHBIX MPOOIIEM); noHuMarue Heo0X0TUMOCTH
YBQXUTEIBHOTO OTHOIICHUS K JOCTHIXKEHHUSM OTEUECTBEHHOW HAyKH, HCCIIEN0BATEIhCKON
JESATETLHOCTH POCCUUCKUX YUCHBIX-XUMHUKOB (TAaTPHOTUYECKHUE YYBCTBA).

Kommynukamuenvie yennocmu: omHouleHue K HOpMaM s3blka (€CTECTBEHHOTO U
XHMHYECKOT0) B Pa3IMYHBIX MCTOYHWKAX wHpopManuu (nurepatrypa, CMU, UnaTepuer u ap.);



NOHUMAHUe HeoOX00uMocmu: TIPUHITHS PA3IHMYHBIX CPEICTB M TPHUEMOB KOMMYHHKAIIWU;
nosydeHus: MHPOPMAIMU M3 PA3IMYHBIX HMCTOYHUKOB, apryMEHTHPOBAHHOW, KPHUTHYECKOMN
OIICHKW WH(pOpManuu, TOTYyYEeHHOW U3 PA3JIMYHBIX MCTOYHUKOB; COOOINEHUS TOYHOU U
JIOCTOBEPHON HH(OPMAINH; SCHOCTH, MAOCTYIMHOCTH, JIOTHYHOCTH B 3aBUCHMOCTH OT IIEJIH,
MOJTHOTHI WJIA KPATKOCTH H3JI0KECHUS UH()OPMAIIUN; CTPEMIICHUS TIOHATh CMBICT OOpAIeHHOM K
YeNoBeKy peuyr (YCTHOW W THCBMEHHOM); BEICHUS JUANOTa IS BBISABICHHS Pa3HBIX TOYECK
3peHHs Ha paccMaTpUBacMyl0 WH(POPMAILMIO; BBIPAKEHHS JIMYHBIX OICHOK M CYXJICHUH;
NPUHSATHS BBIBOJIA, KOTOPBIH OPMUPYETCS B IPOIlECCe KOMMYHHKAIIHH.

dcmemuueckue  UEHHOCMU: — NO3UMUBHOE  UYBCMIBEHHO-YEHHOCMHOe  OMHOWeHUue: K
OKpYXKaroIieMy MUpy (KpacoTa, COBEPIIEHCTBO M TapMOHUS OKPYKAIOIIEH MPUPOIBI M KOCMOCa
B I[EJIOM); TPUPOJHOMY MHUPY BEIICCTB M WX NPEBPAIICHUN HE TOJIBKO C TOYKH 3pPEHUS
noTpeduTeNsl, a Kak K UCTOYHUKY MPEKPACHOT0, TAPMOHUYHOTO, KPACHBOTO, MOYUHSIONIETOCS
3aKOHOMEPHOCTSIM, TMPOMOPIHOHATBHOIO (Ha MpUMEpe B3aMMOCBS3H CTPOCHUS U CBOWCTB
aTOMOB U BEIICCTB); BBIMOJHCHHIO Y4YEOHBIX 3allad Kak K MPOILECCY, JOCTABJISIOMIEMY
ACTETUYECKOE yJIOBOJIBCTBHE (KPACHBOE, M3SIIHOEC PEUICHUE WK J0Ka3a- TeJIbCTBO, IPOCTOTA, B
OCHOBE KOTOPOW JIGKUT TapMOHHS); NOHUMAHUE HeoOX00UMOCmu W300paKEHUsS HNCTUHBI,
HAYYHBIX 3HAHWA B YYBCTBEHHOW Qopme (Hampumep, B MPOU3BEICHHUIX HCKYCCTBa,
MOCBSIIICHHBIX HAYYHBIM OTKPBITUSIM, YICHBIM, BEIIECTBAM M UX TIPECBPAIICHUSIM).

5. JII/I‘-IHOCTHbIe, METANPEAMETHLIC U IIPEAMCETHLIC PE3YJIbTAThI 0CBOCHUA

Kypca XMMHUH

ITo 3aBCPUICHHUIO KYpCa XUMHUH Ha 3TAIlC OCHOBHOI'O 061].161"0 06p8.30BaHI/Iﬂ BBIITYCKHUKHN
OCHOBHOM IIKOJIbI JOJKHEI OBJIaACTh CJICAYIOIUMU PE3yJibTaTaMU:

JIN4HOCTHBIE Pe3yJIbTATDI:

1) ocosmanue cBOEW ATHHUYECKOW NPHHAICKHOCTH, 3HAHHE HCTOPUU XHMHH W BKIIAJa
POCCUICKON XMMUYECKON HAYKH B MUPOBYIO XUMHUIO;

2) @opmuposanue OTBETCTBEHHOTO OTHOUICHUS K TIO3HAHHUIO XUMHH; TOTOBHOCTH
U CIIOCOOHOCTH Y4YallIMXCSl K CaMOpPa3BUTHIO U €aMOOOPAa30BaHUI0 HAa OCHOBE H3Y4EHHBIX
(GakToOB, 3aKOHOB M TEOPUH XMMHH; OCO3HAHHOIO BbIOOpa U MOCTPOEHHE WHAMBHUAYaJIbHOMN
00pa3oBaTeNbHON TPAeKTOPHH;

3) ¢opmuposanue 1ENOCTHON E€CTECTBEHHO-HAYYHOW KApTHHBI MHpPA, HEOTHEMIIEMOW YaCThIO
KOTOPOU SIBJIAETCS XUMHUYECKAst KapTUHA MUDA,

4) oenadenue COBPEMEHHBIM SI3BIKOM, COOTBETCTBYIOIIMM YPOBHIO DPAa3BUTHS HAyKH U
0OLIECTBEHHON PAKTUKH, B TOM YUCJIE U XUMHUECKHUM;

5) oceoenue colMATbHBIX HOPM, MPABWII TOBEICHHS, pojied W (OpPM COIMATBHOW >KU3HU B
coliyMe, MPHUPOJAEC U YAaCTHOW >KM3HHM Ha OCHOBE JKOJOTMYECKOW KYJIbTYpbl U 0€30MacHOTO
oOpallieHus ¢ BeIIeCTBaMU U MaTepuaiaMy;

6) @opmuposanue KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOINEHHHM CO CBEPCTHUKAMH H
B3pOCIBIMH B IIpolecce  0Opa3oBaTeNnbHOH,  OOIIECTBEHHO  MOJE3HOH,  y4eOHO-
HCCIIEN0BATENIBCKOM, TBOPUYECKOM U IPYTUX BUJOB ACATEIBHOCTH, CBA3aHHBIX C XUMUEH.

MeTtanpeameTrHbie pe3yJabTaThbl:



1) onpedenenue neneit COOCTBEHHOTO 00YUEHUS, IIOCTAHOBKA ¥ (DOPMYIHUPOBAHUE IS Ce0s
HOBBIX 33/1a4;

2) naanupoeanue TYTEH JOCTIDKCHHS IKEIAeMOrO pe3ylibTara OOYYCeHUS XUMHH Kak
TEOPETUYECKOI0, TaK ¥ SKCIIEPUMEHTAIBHOI'O XapaKTepa;

3) coomnecenue cBOUX NEHCTBUIl C IUIAHUPYEMBIMH PE3yJIbTaTaMH, OCYWeCmEieHue KOHTPOIS
CBOCH NIeATeIbHOCTH B Ipoliecce AOCTHKEHHsS pe3ynbTara, onpeoeieHue CIoco00B IeHCTBUN
IIPU BBIMIOJIHEHUU JTA00PATOPHBIX U MPAKTHUECKUX PA0OT B COOTBETCTBHUHU C MPAaBUIIAMU TEXHUKU
0€e30I1aCHOCTH;

4) onpedenenue WCTOUHUKOB XUMUYECKOW HMHGPOPMAIMH, MOJYYEHHE M aHAIU3 €€, CO3aHue
UH(POPMALIMOHHOTO MPOAYKTA U €ro MPEe3eHTALNS;

5) ucnonvzoeanue OCHOBHBIX MHTEIUICKTYaIbHBIX ONEpAIMi: aHAIW3a U CUHTE3a, CPABHEHHS U
cucTeMaTH3anuu, 0000IIEHUS M KOHKPETH3AIMNH, 6bld6/eHie TIPUUNHHO-CIICICTBEHHBIX CBS3€eH U
nocmpoeHue JIOTHYECKOT0 PACcCyKIEHUS M YMO3aKJIIOUEHUS (MHIyKTUBHOTO, J€IYKTUBHOTO U 110
aHAJIOTMH) Ha MaTepHalie ECTECTBEHHO-HAYYHOI'O CO/IeP KaHNUS;

6) ymenue co3naBath, IPUMEHSATh U IPEOOPA30BHIBATH 3HAKA U CHMBOJIBI, MOJICIIA U CXEMBI IS
pelieHus yueOHbIX U MTO3HABATENIbHBIX 33/1a4;

7) ¢opmuposanue W pazeumue 3KOJIOTHYECKOTO MBIIUICHUS, yYMEHHE IPUMEHSATh €ro B
MIO3HABATENIBHOW, = KOMMYHUKAaTHBHOW,  COLMAIBHOW  MPakTHKE  © Mpo(ecCHOHATBHOM
OpUEHTAIUH;

8) cenepuposanue uneit n oNpeieIIeHUE CPEICTB, HEOOXOJUMBIX VIS UX PeaTH3aluu.

IIpeaMeTHbIE pe3y/IbTaThI:

1) ymenue 0003HAYATh XMMHYECKUE IJIEMEHTBI, HA3bIBATh MX M XaPAaKTEPH30BATh Ha OCHOBE
IOJIOKEHUs B nepuoanudeckon cucreme /1. 1. Menneneesa;

2) ¢hopmynuposarue N3yYSHHBIX TOHSITHIA: BEIIECTBO, XMUMUYECKHUI 3JIEMEHT, aTOM, MOJICKYIIa,
UOH, KaTHMOH, aHUOH, IPOCTOE U CJIOXKHOE BEIIEeCTBO, XUMUYECKash PEaKLUsl, BUIb XUMHUUYECKUX
pEaKUHii U T. I1.;

3) ompedenenue mO (GopMydaM CcOCTaBa HEOPraHMYECKUX M OPraHMYSCKHX BEIICCTB,
BaJICHTHOCTH aTOMOB XMMHYECKHX AJIEMEHTOB MJIU CTETIEHU UX OKUCIICHHUS;

4) nonumarue nHPOPMAIH, KOTOPYIO HECYT XMMHUYECKUE 3HAKU, POPMYJIBI U YPABHEHHUS;

5) ymenue kraccupuyuposams mpocTie (METAILIbI, HEMETAIUTBI, OJIATOPOIHBIC Ta3bl) M CIOKHbIC
(OuHapHBIE COEMHEHUS, B TOM YHCIIE U OKCHUJIbI, a TAKXKe TUAPOKCU/IBI — KHCIOThI, OCHOBaHMS,
am(oTepHble THIPOKCUIBI — U COJIN) BELIECTBA;

6) popmynuposanue NEPUOANIECKOTO 3aKOHA, 0OBsICHEHUEe CTPYKTYPBI U HHPOPMAIINH, KOTOPYIO
Hec€T MepuoauyYecKkas cucTemMa xumuueckux siemeHtoB Jl. M. MenneneeBa, packpeimue
3HAuUEHUs NEePUOANYECKOTO 3aKOHA;

7) ymeHue xapakmepu3o6amb CTPOCHUE BEUIECTBA — BHJbl XUMHUYECKUX CBSA3CH U THIIBI
KPUCTAJUIMYECKUX PELIETOK;

8) onucanue cTpoeHUsI aTOMOB XUMHUYECKHX DJIEMEHTOB C MOPSIKOBEIMUA HOMepamu 1—20 u 26,
omobpasicenue UX ¢ IOMOILBIO CXEM;

9) cocmasnenue GopMyn OKCHIOB XHUMHYECKHX DJIIEMEHTOB M COOTBETCTBYIOIIUX UM
TUAPOKCHUIOB;

10) nanucanue CTPYKTYPHBIX (OPMYJT MOJIEKYJSPHBIX COCTUHEHUH W (HOPMYJIbHBIX EIMHUIL
MOHHBIX COEIMHEHUH MO BaJI€HTHOCTH, CTENICHN OKUCIICHUS WU 3apsily HOHOB;

11) ymenue ¢opmynruposams OCHOBHBIC 3aKOHBI XHMHH: IOCTOSHCTBA COCTaBa BEIICCTB
MOJIEKYJISIPHOTO CTPOEHHUS, COXPAHEHHsI MAaCChl BEILIECTB, 3aKOH ABOTaipo;



12) ymenue gpopmynuposams OCHOBHBIC TOJIOKEHHS aTOMHO-MOJICKYJIIPHOTO YYCHHS U TCOPHU
AIIEKTPOIUTUYECKOHN TUCCOIMALINY;

13) onpedenenue npu3HAKOB, YCIOBUH MPOTEKAHUS M NPEKPALICHUS XMMUYECKIX PEaKIIi;

14) cocmasnenue MONEKYISIPHBIX YPaBHEHUH XUMHUYECKUX PEAKIHiA, TOATBEPIKIAIONINX OOIIHe
XMMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX BEIIECTB M OTPAKAIOIIUX CBS3U
MEXy KJacCaMU COCINHEHHIA;

15) cocmaenenue ypaBHEeHHI peakiuii ¢ y9acTHEM 3JICKTPOJIUTOB TAK)KE B HOHHOM (opme;

16) onpedenenue MO0 XMMHUYECKUM YPABHEHUSM MPUHAICKHOCTH PEAKIUN K ONpeAeIEHHOMY
TUITY WK BUJLY,

17) cocmasnenue ypaBHEHUI OKHCIMTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIMI C IIOMOIIBI0 METO/A
AJIEKTPOHHOTO OallaHCa;

18) npumenenue MOHITUN «OKHUCICHHE» U «BOCCTAHOBJICHHEY» JUIS XaPAKTEPUCTHKH XMMHUYCCKUX
CBOMCTB BEIIIECTB;

19) onpeoenenue ¢ TOMOIIBIO KAUECTBEHHBIX PEAKIUI XJIOPHI-, CYIb(ar- U KapOOHAT-aHHOHOB
U KaTHOHAa aMMOHHUS B PaCTBOPE;

20) obwacHenue BIASHAS PA3THYHBIX (AKTOPOB HA CKOPOCTH XUMUYECKUX PEAKITHIA;

21) ymenue xapakmepuzosams MOJI0KEHHE METAJUIOB U HEMETAJUIOB B MIEPHOINIECKON CHCTEME
AIIEMEHTOB, CTPOCHHE UX aTOMOB U KPHCTAJLIOB, O0IINE (PU3NIECKHE M XUMUYECKHIE CBOWCTBA;
22) obOwsacHenue MHOTOOOpa3usi MPOCTHIX BELICCTB SIBJICHUEM AJUIOTPOIUH C yKa3aHUEM e¢
PUYHH,

23) ycmanosnenue pa3iuuuil TUIPO-, THPO- U DICKTPOMETAILUTYPTHH U WILIIOCMPUPOBAHUE ITUX
pazinyuii IpUMEpaMU MPOMBIIIUICHHBIX CITIOCOOOB IMOJIYUYEHHS METAILIOB;

24) ymenue oasamu 0011LyI0 Xapaktepuctuky smementos |, 11, VIIA rpymnm, a takxe Bogopona,
KHCJIOpO/Ia, a30Ta, cepbl, Gpocdopa, yriaepoaa, KpeMHHUS 1 00pa30BaHHBIX MU MIPOCTHIX BEIIECTB
U BaXHEHIIUX COEIMHEHUH (CTpOEHHE, HaXOXKICHHE B MPUPOJE, MOJIydeHHe, (pu3nueckue u
XMMHUYECKHE CBOWCTBA, TPUMEHEHHE);

25) ymeHue onucvieams KOPPO3HUIO METAIIOB M CIIOCOOBI 3aIUTHI OT HEE;

26) ymenue npou36o0ums XUMUYECKUE PAcUYEThl C UCIOJIB30BAHUEM TOHITHI «MaccoBas J0Js
BEIIECTBA B CMECH», «KOJIMYECTBO BEIIECTBA», «MOJSIPHbI 00BEM» MmO Qopmynam u
YpaBHEHUSIM PEAKIINIA;

27) onucanue CBOWCTB U MPAKTUIECKOTO 3HAUCHHS U3yIEHHBIX OPTaHMYECKUX BEIIECTB;

28) svinonnenue 0603HAYCHHBIX B MPOrPaMMeE 3KCIIEPUMEHTOB, PACNO3HABAHUE HEOPTAHUIECKUX
BEIIIECTB 110 COOTBETCTBYIOLIUM IIPH3HAKAM;

29) cobmodenue paBui 6€30MACHOM PabOTH B XMMHUYECKOM KabuHeTe (71abopaTopun).

CucremMa OLIEHKH:

1. Ouenka ycTHOro oTBeTa
OTmerka «5»:

- OTBET IIOJIHBIA U HpaBHJ’IBHBIfI Ha OCHOBAHUH U3YYCHHBIX TCOpHﬁ;

- Marcpual H3JI0XKEH B OHpC}IGJ’IGHHOﬁ JIOTHYECKOH IOCICa0BAaTCIbHOCTH,
JIUTEPATYPHBIM SA3BIKOM;

- OTBET CAMOCTOSATEILHBII.



- OT™MeTKa «4»;
- OTBET INOJIHBIY ¥ IPABUJIBHBIM Ha CHO BAHWU U3yYEHHBIX TCOPHIA;

- MaTepHaJl U3JIOKECH B OIPEICICHHON JIOTMYECKOil IMOCIeI0BATeIbHOCTH, IPH TOM
A0 YIICHBI ABC-TpU HCCYIICCTBCHHBIC OH_II/I6KI/I, HCIIPAaBJICHHLIC 110
TpeOOBAHUIOYUUTEIIS.

OrMmeTka «3».

- OTBET TIOJIHBIA, HO TPU OSTOM JOIYIICHA CYIISCTBCHHAs OIMMOKAa WJIW OTBET
HETIOJIHBIN, HECBA3HBIN.

OTmeTka «2».
- NP OTBETE OOHAPYKEHO HEMOHUMAaHUE yYalIUMCSIOCHOBHOTOCOICPKAHUS YI€OHOTO
MaTepuaia WIN JTOMYyIIeHbI CYIIeCTBEHHbIE OUTMOKH, KOTOPBIE YUAIIUHCS HE MOXKET
WCIPABUTD MIPH HABOSAIIUX BOMPOCAX YUUTENS, OTCYTCTBUE OTBETA.

2. Ouenka IKCIEPUMEHTAJbHbIX YMEHH

OHGHKa CTaBHUTCs HA OCHOBAHUH Ha6JIIOII€HI/I$[ 3a y‘-IaHII/IMI/ICH U IIUCBMCHHOI'O
oTyeTa 3a paboTy.
OrmeTka «5»:
-pa60Ta BBIIIOJIHCHA ITIOJJTHOCTBKO U HpaBI/IJII)HO, CACJIaHbI HpaBI/IJII)HBIG H&6JHOII€HI/I$[
HUBBIBOJIBI;

- OKCIIEPUMEHT OCYLIECTBJIEH M0 IUIAHY C yYYETOM TEXHUKU O€30MacHOCTH M MpPaBUII
paloThI ¢ BelecTBaMu HOOOPYJOBAHUEM;

= [IPOABJICHBI OPTraHU3allMOHHO - TPYAOBBIC YMCHUA, IIOAACPKUBAIOTCA

YHUCTOTa paboyero MecTa U MopsI0K (Ha CToJIe, SKOHOMHO UCIIONb3YIOTCS pEaKTHBHI).
OtrmeTka «4»:
- paboTa BBHIMOJHEHA IPABUIIBHO, C/IE€TaHbl PAaBUIIbHBIE HAONIOICHHUS M BBIBOJIbI, HO
Opd  3TOM  JKCHEPUMEHT NpPOBEAEH HE TMOJHOCTBIO WM  JIOMYILIEHbI
HECYIIECTBEHHbIE OLIMOKHU B paboTe ¢ BEIIeCTBaMU U 000pyI0BaHUEM.

Ormerka «3»:
-paboTa BBIMOJHEHA TMPABWJIBHO HE MEHEe 4YeM HAIMOJOBUHY WIH JOMyIIeHa
CYIIIECTBEHHAs OIMIMOKa B X0/ IKCIIEPUMEHTA B 0OBSICHEHUU,BOYOPMIICHUH PadOTHI,
B COONIOJIEHUU TIPaBWJI TEXHUKU OE€30MacHOCTH Ha paboTe C BemIecTBaMHU H
000pyI0BaHNEM, KOTOPAsi HCTIPABIISIETCS] TOTPEOOBAHUIO YUUTEIIS.

OTMeTKa «2»:
- TomymieHbl nBe (M OoJiee) CYIIEeCTBEHHBbIC OIMMMOKH B XOJE: JKCIEPUMEHTa, B
00BsiICHEHUH, B 0DOPMIIEHUU pabOThI, B COOJIOICHUN MTPABUII TEXHUKU 0€30MaCHOCTU



npu paboTe ¢ BelecTBAMH U 000PYAOBAaHHUEM,KOTOpBICyYAIIUNCS HE MOXKET
UCTPABUTH JIaXKe MO TPEOOBAHHUIO YUUTEIIS;

= pa60Ta HC BBIINOJIHEHA, Y YHAIICT0CA OTCYTCTBYET SKCIICPUMCHTAJIBHBIC YMCHUS.

3. Onenka yMmeHHWii pemaTb pacyeTHble 3a1a4H
OTmeTKa «5»:

-B JIOTHYECKOM PACCYKICHUHM M PpEIICHHH HET OIMMOOK, 3ajJava peleHa
PaIMOHATBLHBIMCIIOCOO0M;

OTMeTKa «4»:

= B JIOTUYCCKOM pPaACCYKACHUU WU PCIICHHA HCT CYHICCTBCHHBIX OH_II/IGOK, HO 3ajJa4da
pfuicHa HEpallWuOHAJIIBHBIM CHOCO6OM, HJIM JOIIyHICHO HC Oonee ABYX
HGCYH_ICCTBCHHBIXOH_II/I6OK.

OTMeTKa «3»:

=B JIOTHMYCCKOM PaACCYKACHUHU HET CYICCTBCHHBIX OHII/I6OK, HO JaomymecHa
CYILICCTBCHHAA omIrnOKa B MAaTCMAaTUYCCKHUXpPACUCTaX.

OTMeTKa «2»:

- UMECTCA CYIICCTBCHHBIC OIINOKHU B JTOTHYECKOM PacCy’KACHUHN U B PCHICHUH,
= OTCYTCTBHC OTBCTA HAa3aaHUC.

4. OueHka NHCHbMEHHBIX KOHTPOJIBHBIX  padoT
OTMeTKa «5»:

- OTBET IIOJIHBIA U HpaBHHBHBIﬁ, BO3MO’XHA HECYIICCTBCHHAA OIINOKA.

OTMmeTka «4»:

- OTBET HEIIOJHBIN HITH AOIYIICHO HE Ooiee JABYX HECYHICCTBCHHBIX OomuOoK.

OTMeTKa «3»:

-pa60Ta BBITIOJTHCHA HE MCHCC UYCM HAIIOJOBHHY, JOIYHICHA OJHA CYHICCTBCHHAad
OIIMOKa U IIpU 5TOM JABC-TPUHCCYINICCTBCHHBIC.

OTMeTKa «2»:

- pa60Ta BBITIOJTHEHA MCHBIIC YCM  HAIIOJIOBHUHY MWW COACPKUT HECKOJIBKO
CYIICCTBCHHBIX OI_HI/IGOK;

- paboTa HEBBITIOTHEHA.

[Ipu omeHKe BBIMOJHEHUS THUCHBMEHHOM KOHTPOJBHOW pPabOThI HEOOXOIUMO
YUUTBHIBaTh TPEOOBaHUA €AMHOTr0 opdorpaduyeckoro pexuma

5. Onenka TecToBbIX pagoT



Tecthl, cocrosiiiue M3 MATH BONPOCOB MOXKHO HCIOJIB30BATH I10CIE H3YYEHHS KaxI0To
Matepuana (ypoka). Tect u3 10-15 BonpocoB ucnonb3yercs sl IEPUOAUUECKOTO KOHTPOJIS.
Tect u3 20-30 BorpocoB HEOOXOAMMOHCIIONB30BATh IS UTOTOBOTO KOHTPOJIS.

[Ipu oneHMBaHUY UCTIONB3YETCSA CIEYIOIIAs IKaja:

Jl1g TecTa U3 5 BOOpPOCOB

® HET OMMOOK — OLEHKA «5»;
* 07Ha OIINOKAa — OLEHKa«4d»,
® JIBE OIIUOKHA — OLEHKA«3»;

* TPU OIIMOKN — OLEHKA«2.

Jlnsg Tecta u3 30 BOOpoCoB:

* 25-30 mpaBWIIBHBIX OTBETOB — OTMETKA «5»;
* 19-24 npaBUIbHBIX OTBETOB — OTMETKA «4»;
* 13-18 mpaBWIBHBIX OTBETOB — OTMeETKA «3»;

* MeHbIIIe 12 mpaBUIIBHBIX OTBETOB — OTMETKA «2».

O1leHKA BBLIIOJHEHNS TECTOBLIX 3aJaHUN:

e OrmeTKa «S»: ydanuiics BBIIOJIHWI TECTOBBIE 3a1anus Ha 85 — 100%.

e OrtMeTKa «4»: yJaluiics BBIIOJIHUI TECTOBBIE 3a7aHus Ha 65 — 84%.

e OrtmMmeTrKa «3»: yualuiics BBITIOTHIII TECTOBEIE 3a1aHus Ha 49 — 64%.

e OrmeTKa «2»: ydaluiics BBIIIOJHUI TECTOBBIE 3a/laHUs MeHee yeM Ha 49%.

KoHTposibHO-U3MepHUTeIbHBIE MaTepHadbl NPEIHA3HAYEHBl [UJII MPOBEPKU YPOBHSA
YCBOEHHs y4yeOHOro MaTepuana Ha OCHOBaHMM OOpa3oBaTENbHOTO MHUHHUMYyMa COJEpIKaHMs
o0Opa3oBaHus U TpeOOBaHMI K YPOBHIO MOJTOTOBKU BBITYCKHUKOB IIKOJI. OHM COCTaBJIEHBI Ha
OCHOBE MHOTOJIETHEH MEJaroruyeckol NpakTHUKU C YYETOM pa3IUYHBIX METOJUYECKUX
pa3paboToK.

ITo BceM ri1aBam Kypca M MX pazlieiaM Ipeajgaraercsl TeKyluuid U TEMaTUYECKUd KOHTPOJIb
3HAHUM W yMEHUH B (PopMe XHUMHUECKHUX IUKTAHTOB M TECTOB, CAMOCTOSTENBHBIX M KOH-
TPOJBHBIX paboT. 3amaHusg 00OMX BapUAHTOB PabOT CXOAHBI MO COACPKAHHIO U XapaKkTepy
BBITOJIHSAEMBIX YU€OHBIX JeHCTBUH.

Hns opranmzamuu dQQPeKTUBHONW pabOTBI BCEro Kjacca € YYETOM HHAWBUIYaTbHBIX
CITOCOOHOCTEN KaXJIOTO ydalerocs B psje padoT, BXOIAMUX B MOcoOWe, MPEACTaBICHBI 3a-
JAHUS Pa3INYHBIX YPOBHEH CII0)KHOCTH.

He3zaMeHUMBIM MOMOIIIHUKOM I€farora B KOHTPOJE 3HAHUM SBISIOTCSA 3aJaHusl B (opme
TecTa. MIX MOXHO MCII0JIb30BaTh Ha Pa3HbIX 3Tanax y4eOHOro mpoiecca:

* MpU U3YYEHUU HOBOTO MaTepHaa;

* Ha 3Tall€ 3aKPCIVICHUA U3YUCHHOI'O MaTCpurajia,

+ Ha ypokax 0000MIaI0IIero MOBTOPEHHUS;



* IIPH TEKYIIEM U TEMaTHUYECKOM KOHTpOJI€ 3HAHUN, YMEHUN U HABBIKOB YUYaIIUXCS;

* TIPU TIOJTOTOBKE yYaIMXCsl K 9K3aMEHaM KaK B YCTHOM, TaK U B IUCBMEHHOU (opme,
ocobenHo B hopme EI'D.

JUis KaxJaoi TeMbl U €€ Pa3/IesioB MPEIJIOKEHbl TECTOBBIE 3a/laHus Pa3HOTO YPOBHSA
CJIOKHOCTH B JIByX BapvaHTax, paccuuTaHHble Ha 15—35 MuUH win Ha uenblii ypok. st
BBICTABJICHUS OLICHKH MpEJIaraeTcs UCIOIb30BaTh CIEIYIONIYIO TPOLIEHTHYIO IIKAIY:

35% BBIIIOIHECHHEIX 3aJaHUM — OIICHKA «2;

36—61 % — ouenka «3»;

62—85% — omeHka «4»;

86—100% — omeHka «5».

B 3aBuCHMOCTH OT pe3yIbTaTOB BHIOJHEHUS padOThl YUUTEIh MOKET BHOCUTD B
MPEIJIOKEHHYIO CUCTEMY OILICHUBAHUS KOPPEKTUBBI, TOCKOJIbKY OCHOBHAS 11€JIb KOHTPOJIS B
JTAHHOM CJTy4ae — He COOCTBEHHO BBICTABIICHUE OLICHKH, a ONPE/IeNICHUE YPOBHS YCBOCHHUS
yuyalmucs yueOHOTo MaTepuaa u HampaBleHUH naiabpHeield paboThl HaJl TTOBBIIIICHUEM Ka-
4yecTBa 3HAHUU

3amanune non mudpoit 1 omenmBaercs 3 Oamtamu; mon mudpod 2 — 5 Oamiamu; 1oa
uudpoii 3-8 6amiamu. 3agaHus, OTMEUYEHHbIE *, — ISl MHIUBUYaTbHOTO BHITTOTHEHUS.

Ecnu He ykazaHO MHOE, KaK/IbIil OTBET YaCTEH OLICHUBAETCS:

« yactu A — 2 Gautamu;

» yacth B — 4 Gamnamu;
» yacty C - 6 baymaMu.

OnHako He Bce ydaluecs MPHUCTYNAoT K 3aJaHusaM 4actu C U TeM Oosiee BBIMOJIHAIOT UX
MOJTHOCTBIO. YTOOBI MOBBICUTH MOJIOKUTENBFHYIO MOTUBALIMIO K BBIMOJHEHUIO 3a1aHuil yactu C,
YUUTEIb MOXKET OOBSIBUTH O BBICTABJICHUM IO pPe3ylbTaTaM TeCTa JIBYX OLIEHOK: NMepBOH — 3a
gactd A u B, a Bropoil — 3a yacte C — C HCHOJIB30BaHUEM MPOLIEHTHOM INIKaJIbl OLEHKU
3HaHUM.

Bompocks! st BceX BHIOB KOHTPOJISI 3HAHUN COCTaBJIEHBI TAKUM 00pa3oM, YTOOBI TeIaror ¢
UX TTOMOMIBIO MOT BBISIBUTH 3HAHUS yUAIIMXCS IO BCEM Y3JIOBBIM BOIPOCAM TJIABBI U pa3jelna
Kak Ha 0a30BOM ypOBHE, I'Jie HE0OX0AMMO TOJIBKO BOCIIPOU3BEACHUE y4eOHOr0 MaTepuana, Tak
¥ Ha YCIIO)KHEHHOM YpOBHE, TZie TpeOyeTcs YMEHHE aHAIM3UPOBAaTh U CPAaBHUBATH JIaHHbIC,
IIPUMEHSS] TBOPUECKUE CITIOCOOHOCTH.

Bce oOyuatomue BUIbl KOHTPOJIS MPEANONaraloT KOUIEKTUBHYIO JIeSTeNbHOCTh ydaluxcs
1100 B mape, MO0 B IPyIIE U CAMOIPOBEPKY.

IIpu moAroTroBke K KOHTPOJIBHBIM paboTaM HEOOXOAMMO OOpaTUTh BHUMAHUE Ha 3aJaHUs
YPOKOB 0000IIaromero MmoBTOPEeHUsI. B 3TOM ciydae ydamuecss B COOTBETCTBHH CO CBOWMH
CTIOCOOHOCTSIMH OTIPEACTISIOT TS ce0s 3aJaHHsI, KOTOPhIE MOTYT BBIITOJIHUTD.

PacueTHple 3aauu pa3MTUYHBIX THIIOB W YPOBHEH CIIOXKHOCTH IIPENCTAaBICHBI B ITOCOOHMU
OJoKaMH, a TaK)Ke BKJIIFOUEHBI B pa3HbIC BUJBI KOHTPOJIS 3HAHUH. YUYHUTEIh MOXKET IO JKEITaHHIO
BKJIIOYaTh MX Kak JOMOJHUTENBHOE 3aJlaHie B JIOOON BHMJ KOHTpPOJII WIIM TpeasaraTh
y4aluMcs OT/IEIbHbBIE CAMOCTOATENbHbIE PAa0OTHI 110 PEIISHHIO MOI00HBIX 3a/1a4.

HpOBeI[eHl/le XUMHUYECKOI'o JMKTAHTA



3amanus g 000X BapHAHTOB KPATKO 3aNMCHIBAIOTCS HA JIMIIEBOM CTOPOHE JOCKH WIJIM Ha
KOJIOTpaHCIapaHTe; OTBETHl HA BOMPOCHI JKEIATEIHHO HAMKMCcaTh Ha OOpPaTHON CTOPOHE AOCKU
WU TaKKe Ha KOJOTpaHCHapaHTe. YUMUTENb 3a4UTHIBACT COJEpNKAHUE BOIMPOCA, ydalluecs
3alUCHIBAIOT OTBET B TETPAJISX.
[1o okoHYaHUM TUKTAHTa MPOBOAUTCS CAMOIIPOBEPKA:

+ OIINOOK HET — OLIEHKA «5»;

« nomyuieHbl 1—2 omulku — «4»;
* JOMYIIEHBI 3 OTHMOKU — «3».

B 3aBUCMMOCTM OT CTENEHH IOAIOTOBICHHOCTH YYalllUXCA YYMUTENIb MOXET H3MEHHUTb
KPUTEPH OLICHKH PadoT B MOJIb3Y YUCHUKA.



Coaepxxanue yuyeOHOro npeamera
Xumus 8 kiace
(70 yacos, 2 yaca B HeJ1eJI10)
HavaabHble NOHATHS U 3aKOHBI XUMUHK(21 yac)

Tena u BemectBa. CBOMCTBa BElIECTB. JTaJOHHbIE (U3UYECKUE CBOMCTBA BEIIECTB.
Marepuansl 1 MaTepraioBeeHue. Poiab XuMUH B )KU3HU COBpeMeHHOro obriectBa. OTHOLICHHE
o0rmIecTBa K XUMHUH: XeMOopmIns 1 xeMopoOusi.

Meroasl uzyuenus xumuu. HaOmionenue. Dxcrepument. MopenupoBanue. Mogjenu
MaTepuaibHbIe U 3HAKOBBIE UM CUMBOJIbHBIE.

I'a3bl. JKunkoctu. TBEpaple BemiecTBa. B3auMmHble Nepexoibl MEXIy arperaTHbIMU
COCTOSIHUSIMU BEILECTBA: BO3TOHKA (CyOnuManus) U Jecyoaumanus, KOHIEHCAlus U UCIapEeHHUE,
KpHUCTaJNIN3aLMs U IUIaBJICHUE.

®dusnueckue sBieHUs. YUCThle BelecTBa U cMeCH. | OMOTreHHbIE U T'eTepOreHHbIE CMECH.
Cwmecu razoo0passble, xuakue u TBEpAble. CrnocoObl pa3lieneHusl cMeceil: NEeperoHka, Wiu
TUCTWUIANMS,  OTCTamBaHWe, (QWIBTPOBAHWE, KPUCTAUIM3ALUS WM  BBIIApUBaHUE.
Xpomarorpadus. Ilpumenenue 3Tux cnoco0oB B 1a00paTOPHOI MPAaKTHUKE, HA TPOU3BOJICTBE U B
OBITY.

XUMHUYECKUE 3JIEMEHThl. ATOMBI M MOJEKyJbl. [IpocThle M CIIOKHBIE BEIECTBA.
AmtoTponus Ha npuMepe Kuciaopoaa. OCHOBHbIE IIOJIOKEHUSI aTOMHO - MOJIEKYJIIPHOTO YUECHHS.
Housl. BemecTBa MOEKyYJISIpHOTO M HEMOJICKYJIIPHOTO CTPOCHHUS.

3Haku (CHMMBOJIBI) XUMHUYECKUX »3JeMeHTOB. HWH(popmanus, KOTOPYIO HECYT 3HaKU
XUMHUYECKHX D3JIEMEHTOB. OTUMOJIOTHUS HA3BAaHUW HEKOTOPBIX XUMHYECKHX DJIEMEHTOB.
[Tepuoaunueckas tabnuua xumuuyeckux siaemeHToB JI. M. MeHaeneeBa: KOpOTKONEPUOIHBIN U
JUIMHHONIEpUOAHBIN BapuaHThl. [leprozs! u rpynmnsl. ['1aBHas 1 mo6o4yHasi MOATPYIIIbL, UK A- U
b-rpynnsl. OTHOCUTENIbHAS aTOMHAs Macca.

Xumnyeckue Qgopmyinsl. UHaekcel n kosp¢uuuenTsl. OTHOCHUTENbHAS MOJIEKYJISIpHAs
Mmacca. MaccoBast 10711 XMMUYECKOI0 3JIeMeHTa B coeuHEeHuHu. MHdopMaus, KOTopyo HeCyT
XUMHYECKHE (HOPMYJIBL.

BanentHocth. CTpykTypHBIE (GOpMYibl. XHUMHUYECKHE 3JEMEHThl C IOCTOSHHOM H
NEpEMEHHOI BaJIeHTHOCThIO. BbIBOA (opMynbl coennHeHHMs] MO BaleHTHOCTH. OnpeaeneHue
BAJEHTHOCTH XHMHUYECKOro »3JeMeHTa 1o ¢opMmyne BemectBa. CocTaBieHHEe Ha3BaHUN
COCIMHEHUH, COCTOAIIMX M3 JBYX XHMHYECKMX OJJIEMEHTOB, IO BaJ€HTHOCTH. 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTB.

XuMuyeckue peakiuu. PeareHTbl M TPOAYKTHl peakiuu. [lpu3Haku XUMHYECKHX
peakuuii. YcinoBUs MX IPOTEKaHUs W IpekpauieHus. Peaknuu ropeHus. DK30T€pMHUYECKHE U
OHIOTEPMUUYECKNE PEAKIIUH.

3aKOH COXpaHEHHs Macchl BELIECTB. XHUMHUYeckue ypaBHeHHd. CocraBieHue
XUMHUYECKHX ypaBHeHUH. NH(popmanys, KOTOPYIO HECET XUMHUECKOE ypaBHEHHUE.

Knaccudukanus XMMHUECKUX peakUUil MO COCTaBy M YHUCIY PEAareHTOB U MPOAYKTOB.
Tumbl XUMHUYECKUX peaknuid. Peaknmm CcoemWHEHUs, pPa3IOXKEHHUs, 3aMelieHus W OOMEHa.
KaranusaTopsl u kaTanms.

JleMoHCTpanun



Komrekuyst MatepranoB v U3AEIUN U3 HUX.

Mogenu, ucnosb3yeMble Ha ypokax (PU3MKH, OMOJIOTUH U Teorpaduu.

OOBEMHBIE U IAPOCTEPIKHEBBIE MOJICIM HEKOTOPBIX XUMHUUECKUX BEIIECTB.

Mopneny KpUCTaUINYECKUX PEIIETOK.

Cobupanue npubdopa aj1s MoJIyuyeHHst ra3a U MpoBEpKa €ro Ha TePMETUYHOCTbD.
Bosronka cyxoro npaa, iofa nim HapTaauHA.

ArperaTHble COCTOSIHUSI BOJBI.

Pa3nenenue 1Byx HECMEIINBAIOIINUXCS )KUKOCTEN ¢ TOMOIIBIO AEIUTEIBHON BOPOHKH.
JIMCTHILIATOp U ero pabora.

VYcranoBka 11 puiabTpoBaHus U e€ padboTa.

VYcTaHoBKa /17151 BelTapuBaHus U €€ padoTa.

Konnexmus GbITOBBIX TPUOOPOB A1 GHIIBTPOBAHMS BO3IYyXA.

Pa3znenenue kpacsiiero Bemectsa paoMacTepa ¢ IOMOIIbI0 OyMakKHON XpoMarorpapuu.
Monenu ajutoTpONHBIX MOAUGUKALUN YIIIEpOJa U CEPBI.

[Tonyuenue o30Ha.

Hoprpets 1. 5. Beprienmyca u JI. . Menpeneesa.

KopoTkoneproaHelil 1 JIIMHHONIEPUOAHBIN BapuaHThl [lepuonnueckon cucrems! /1. 1.
Menneneesa

KoHcTpynpoBanue mapocTepKHEBBIX MOJETIEH MOJIEKYI.
Amnmapar Kunna.

Paznoxenue buxpomara aMMOHHS.

I'openue cepbl 1 MArHUEBOH JIEHTHI.

[Toptpersr M. B. Jlomonocosa u A. JI. JlaBya3sbe.

OnbIThI, HIUTIOCTPUPYIOLIUE 3aKOH COXPAHEHUS MACChI BEILIECTB.

['openune docdopa, pacTBopeHrEe NPOAYKTa TOPSHHSI B BOJIE M UCCIICIOBAHUE
MOJIy4EHHOTO PacTBOpa JIAKMYCOM .

Bs3auMoelicTBHE COIITHON KUCIOTEI C IIMHKOM.



* [lonyuenue runpoxcuna meau(Il) u ero paznoxeHue npu HarpeBaHUHU.

JlaGopaTopHbie ONBITHI
1. Osnakomuenue ¢ KoJuIeKIMEHR 1a00paTOPHOM TOCYIbI.

. [IpoBepka npubdopa [yist MOTYyISHHS Ta30B HA TEPMETUYHOCTb.

. O3HaKOMJIEHUE ¢ MUHEpallaMH, 00pa3yOUIMMH TPaHHT.

. [IpuroroByieHue reTepOreHHON CMECH TTOPOIITKOB CEPHI U KeJie3a U UX pa3JieiiCHuE.

. B3anmopelicTBie pacTBOPOB XJIOPHUIOB U HOAMIOB KaJIHsI C paCTBOPOM HHUTparta cepedpa.
. [Tomyaenne ruapokcuaa meau(ll) u ero B3anMozaeiicTBre ¢ CEpHOU KUCIOTOM.

. B3aumonerictBue pacTBopa CoJbl ¢ KUCIOTOM.

co ~N o o B~ O w N

. HpOBepKa 3aKOHa COXpPaHCHHA MACChbl BCIHICCTB Ha IIPHMEPC BSaHMOHeﬁCTBHH mEIoUn U
KUCJIOTHI.

9. TIlpoBepka 3aKOHa COXpPaHEHHsS MAacChl BEIIECTB HA MPUMEPE B3aMMOACHCTBUS INEIOYU U
cosmm kenesa (I11).

10. Paznoxenue mepokcuia BOAOPOIa ¢ MOMOMIBI0 okcuaa Mapranna (IV).
11. 3amemenue xene3oM MeaM B MEJHOM KYIIOPOCE.

IIpakTnyeckne padoThl
1. 3HaAKOMCTBO C JIaDOpaTOpHBIM oOopyaoBaHueM. [IpaBuiia TEXHUKU O€30MAaCHOCTH TMPHU
pabote B kabuneTe xumMuu. HekoTopsie BBl paboT.

2. AHamu3 MOYBHI

Bazkneiinue npeacTaBuTe/ Il HeOpranuvyeckux BemlecTs. KojimuecTBeHHbIe OTHOLIEHNS B
xumuu(18 yacos)

Cocras Bo3ayxa. [Tonsatre 06 00bEMHOI 051 KOMIIOHEHTA MPUPOIHON Ta30BOM CMeCH
— Bo3ayxa. Pacuér o0bEmMa KOMIIOHEHTa Ta30BOI CMecH 10 ero 00beMHOMU J0Je U
HA000pOT.

Kucnopon. O3o0m. [Tonydenue kuciopona. CoOupanue u pacro3HaBaHue KUCIOPOa.
XUMHYECKUE CBOMCTBA KUCIOPO/Ia: B3AMMOACHCTBHUE C METaJIIaMU, HEMETaJUIaMH U CII0KHBIMU
BemectBamu. [Ipumenenne kucnopoaa. KpyroBopot kuciopojaa B mpupoze.

Oxkcuapl. OO0pa3oBaHue Ha3BaHUH OKCHIOB MO UxX ¢opmynam. CoctaBieHue Gopmyt
OKCHJIOB TI0 MX Ha3BaHUsAM. [IpeacTaBuTeny OKCHIOB: BO/Ia U YTIAEKHUCIIBIN Ta3, HeraméHas
W3BECTbD.

Bonopon B npupoae. duznueckne u XuMUYECKUe CBOMCTBA BOJIOPOA, €T0 MOJIYyUCHHE U
MIPUMEHEHUE.

Kucnotsl, ux coctaB u knaccudpukanus. Uuaukatopsr. Tabmumna
pactBopuMocTu. CoJisiHas U cepHasi KMUCIIOThI, UX CBOMCTBA M MPUMEHEHUE.
Conu, ux coctaB ¥ Ha3BaHus. PactBopumocTs coselt B Boze. [IpencraBurenu conei:



XJIOpUJ HAaTpusl, KapOoHaT HATpHs, pocdaT KaabIus.

[TocTostnnas ABoraapo. Konmnuectso Bemectsa. Monb. Monsipaas macca. KpatHbie
€MHUIBI U3MEPEHUS KOJTUYECTBA BEIIECTBA — MUJLIUMOJIb U KUJIOMOJIb, MHUJLTUMOJISIPHAS U
KWUJIOMOJISIpHAs MacChl BEILIECTBA.

Pacu€Tpl ¢ HMCMOJNIB30BAHMEM MOHATUN «KOJMYECTBO BEILIECTBA», «MOJISIPHAs Maccay,
«OCTOSsTHHAsT ABOTaapo».

3akoH ABoraznpo. MonspHbIid 00bEM ra3000pa3HbIX BelecTB. OTHOCUTEIbHAS
MJIOTHOCTH OJHOTO Ta3a 1o JpyromMy.

KpatHble enuHUIIBI W3MEPEHHS — MUUIMMOJSPHBIA W KHUJIOMOJISPHBIA OOBEMBI
ra3000pa3HBIX BEIIECTB.

Pacu€Tpl ¢ HMCHOJB30BAHMEM MOHATUN «KOJHMYECTBO BEILIECTBA», «MOJISIPHAs Maccay,
«MOJISIPHBIN 00bEM Ta30B», «IIOCTOSTHHAST ABOTAIPO».

Pacu€Tpl ¢ HMCHOJIB30BAHMEM MOHATUN «KOJMYECTBO BEIIECTBA», «MOJISIPHAs Maccay,
«MOJISIPHBIN 00BEM Ta30B», «IHCIIO ABOTAIPOY.

I'unpocdepa. KpyroBopoT Bojbl B ipupoae. Ou3ndeckrie U XUMHUYECKHE CBOICTBA BOJIBI:
B3aMOJCHCTBHE C OKCHIAMHM.

OcHoBaHus, UX cocTtaB. PacTBopuMOCTh OCHOBaHMN B Bojie. M3MeHEHHE OKpacKu
VWHJIUKAaTOPOB B IIeN0O4YHOM cpexae. [lpencraBurenn menodeil: TMAPOKCUABI HATpHUs, Kalaus U
KaJbIIHs.

PactBopurens u pactBopéHHOE BemecTBo. PactBopsl. PactBopenue. ['maparel. MaccoBas
JIOJISl pacTBOPEHHOTO BellecTBa. PacyéThl, CBSA3aHHBIE C MCIIOJb30BAHUEM IOHSTUSA «MAacCOBAs
JIOJIsl PAaCTBOPEHHOIO BEILIECTBAY.

JdeMoHcTpannmn

* OmnpeneneHue coaepKaHusi KUCIOPOoJa B BO3yXeE.

* TlomydeHue KMCI0pOJA PA3I0KEHUEM [IEPMAHTaHATa KAl U IEPOKCUIA

BOJIOPOJA.
* CoOupaHue METOJ0M BBITECHEHHUSI BO3/yXa U BOJIBI.

* Pacno3naBaHue KUCIOPOAA.

* Topenue maruus, xenesa, yris, cepsl 1 pocdopa B KHCIOpO/IE.
*  Konnekuusi oKCHUAOB.

* [lomyuenue, cobupanue u pacrio3HaBaHHE BOJOPO/IA.

* ['opeHue Bomopoaa.

* BsaumogpeiictBue Bogoposa ¢ okcugom meau(ll).

* Koureknusi MUHEpaTbHBIX KHCIIOT.

* IlpaBuiio pa3zbaBieHUsI CEPOM KUCITOTHI.

*  Komnekuus cosnen.

* Tabnuua pacTBOPUMOCTH OCHOBaHMM, KUCJIOT U COJIEH B BOJE.



® HeKOTOpBIC MCETaJIbl, HEMETAJIJIBI U COCANMHCHHUA KOJTNYECTBOM BCIICCTBA B 1 MOIB.

*  Mogenb MoJsIpHOTO 00BEMA Ta3000pa3HBIX BEIIECTB.

JlabopaTopHbIe ONBITHI

12. TlomyrHeHue M3BECTKOBOM BOIKI IIPH IPOIYCKAHUH YIJIEKMCIIOTO ra3a.
13. Tlomydenue BomOpOAa B3aMMOJEHCTBUEM LIMHKA M COJISHOM KMCIOTBI.
14.  PacnosHaBaHMeE KUCIOT UHAUKATOPAMH.

15. M3meHenue OKpacKu UHAUKATOPOB B LIEIOYHOM CPEJIE.

16. OsnakomieHue ¢ mpemaparamu JOMALIHEW WM IIKOJLHOW alTeYKd — PacTBOPAMH
HEePOKCHIa BOJOPO/a, CHMPTOBOI HACTOMKU MOJa U HALIATBIPHOTO CIUPTA.

IpakTnyeckne padoThI

3. Ilonyuenue, coOupaHue U paclo3HABAHKE KUCIOPO/IA.
4. Tlonyuenue, COOMpaHUe U PACIO3HABAHUE BOJOPOJIA.
5. IIpurorosieHUe PaCTBOPOB COJIEN C X 3aJaHHON MaCCOBOM JOJIEN.

OcHOBHBIE KJ1AaCChI HeOpranudeckux coequHenni (10 yacon)
O0600menue cBeeHn 00 OKCHIaxX, X KilacCU(pUKAIIMU, HA3BaHHUIX U
cBoiicTBax. CriocoObI MOMTy4eHHUs: OKCH/IOB.

OcHoBanusl, ux kiaccuuKkanus, Ha3BaHUs U CBOWCTBA. B3anMopelicTBue ¢ KUCIOTaMH,
KHCJIIOTHBIMH OKCHJaMH U coyisiMU. Pa3ziokeHue HepacTBOpPUMBIX OCHOBaHUM. CrocoObl
MOJTYy4YE€HUSI OCHOBAHUM.

Kucnotel, nx kmaccudukanuss u Ha3zaHud. OOLMEe XMMUYECKHE CBOMCTBA KHUCIOT.
B3aunmopeiicTBue KHCIOT ¢ MeTaulaMH. DJIEKTPOXUMUYECKUM PsJl HAMPSHKEHUM METasuioB.
B3auMozeiicTBuEe KHCIIOT C OKCUAAaMHU METAILIOB.

B3anmoneicTeue KHCIOT C OCHOBAaHMSMU — peaklUUs HeWTtpanusauuu. Biaumopencraue
KHCIIOT C COJISIMH. [Tonyuenne 6€CKUCIOPOIHBIX
Y KUCJIOPOACOAEPKAIIMX KUCIIOT.

Conu, ux kiaccuukanus u cBoiicTBa. BzanmosencTere coseit ¢ MeTaiaMu,
0COOEHHOCTH ITHX peakuuil. B3aumoeiicTBre coseii ¢ coysiMu.

I'eneTnueckue psapl MeTamuia 1 HeMeTtaiia. [ eHeTnueckas CBsi3b MEXIy Kilaccamu
HEOPraHWYECKUX BEIIECTB.

JlaGopaTopHble ONBITHI

17. BzaumogpelicTBre OKCUIa KaIbIH C BOIOM.

18. ITomyTHERNE M3BECTKOBOM BOIBL.

19. Peakuus Heiitpanusamnumu.

20. TTonyuenue ruapokcuaa meau (1) u ero B3anmMoaeicTBIE ¢ KMCIOTOM.

21. Paznoxenne ruapokcuna meau (1) mpu Harpesanum.



22. B3anMoeiicTBIe KUCIIOT ¢ METaJIaMH.

23. B3anuMoieiicTBIE KUCIIOT C COJISIMH.

24. O3HaKkoMIIEHHUE ¢ KOJUIEKIUEN COJIEH.

25. B3aumoneiicteue cynbgara meau(Il) c xenesom.
26. B3aumogeiicTBue coleill ¢ CosMU.

27. Tenernyeckas cBA3b Ha IPUMEPE COSAUHEHHI MEIH.

IpakTnyeckune padoThl
6. Pemenune >KCrIEpUMMEHTAIBHBIX 3a/1a4.

Iepuoguuecknii 3akoH u Ilepnoanyeckas cucreMa XMMHUYECKHX 3JIEMEHTOB
. . MennaeneeBa u crpoenne aroma( 8 yacon)

EcTtecTBEeHHbIE CEMENCTBA XUMUYECKHUX JIEMEHTOB:IICJIOYHbIE U I1E€JIOYHO3EMEIIbHbBIC

METaJUIbl, TaJOreHbl, WHEepPTHbIC (OjaropomHbie) ra3bl. AMQOTepHOCTh. AMOTEpHBIC

OKCH/JIbI ¥ TUAPOKCHABI. KOMITJIEKCHBIE COJIH.

Otkpeitue J1. . MenneneeBsiM [leproaudyeckoro 3akoHa ¥ CO31aHHE UM
[Teproanyueckoil CUCTEMbI XUMHUYECKHUX 3JIEMEHTOB.

ATOMBI Kak ¢opMa CyIIECTBOBAHUS XUMHUYECKHX 3JIeMeHTOB. OCHOBHBIC CBEACHHS O
CTpoeHHH aToMOB. Jloka3aTenbCTBa CJIOXKHOCTU cTpoeHus aromoB. OmbiTel Pesepdopaa.
[InaneTapHast MOJIeb CTPOEHHUS aTOMA.

CoctaB aTOMHBIX s€p: MPOTOHBI, HEUTpOHBI. OTHOCUTENBHAs aTOMHas Macca.
B3auMocCBA3b OHATUH «IIPOTOHY», KHEUTPOH», KOTHOCUTEIbHASI AaTOMHAsI Maccay.

Muxkpomup. OnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX YpPOBHEH aTOMOB XUMHYECKHX
aneMeHToB NeNe 1-20. TToHsiTHE O 3aBEpPIIIEHHOM 3JIEKTPOHHOM YPOBHE.

N3otonbl. dusnueckuil cmpicn cumBoiuku [lepuonnyeckoii cucrembl. CoBpeMeHHas
dopmynupoBka Ilepuoanueckoro 3akoHa. V3MeHeHMsI CBOWCTB 3JEMEHTOB B Iepuoaax H
rpyIIax, Kak QyHKIUs CTPOCHUS DJIEKTPOHHBIX 00070Y€K aTOMOB.

XapakTepucTuKa 53JIEMEHTa-MeTajula MU 3JIeMEHTa-HeMeTalsla MO0 MX IOJIOKEHUIO B
Ilepuoauueckoit cucreme xumuyeckux 3yemeHToB 1. 1. Menaeneena.

JleMoHCTpan U
* Paznuunbie popMbl TAOIUI] TEPUOTUYECKON CHCTEMBI.

* MoguenupoBanue nocrpoenus Ilepuonnueckon cucremsl . . Menaeneesa.
* Mopaenu aTOMOB XUMUYECKUX JIEMEHTOB.
* Mopenu aTOMOB 371€eMeHTOB 1—3-ro nepuo1oB

JlaGopaTopHbie ONbITHI.

28. Tlonyuenue aMmpOTEPHOrO TMIPOKCHIA U UCCIIEIOBAHUE €10 CBOKCTB.

Xumuveckas cBsizb. OKNCIUTEIbHO-BOCCTAHOBHTEIbHBIE peakuuu (11 yacos)



Wonnas xumuueckasi cBs3b. MoHbI, 00pa3oBaHHbIE aTOMaMH METAJUIOB M HEMETaJIOB.
Cxembl 00pa3oBaHMsS MOHHOW CBSI3M JUIs OMHApHBIX COeAMHEHUH. VIOHHBIE KpHCTaTMYecKue
peméTkn U PU3NYSCKUE CBOMCTBA BEIIECTB C OTUM TUIIOM peméTok. [loHsaTHe o GpopmMynbHOIA
€JIMHULIC BEIECTBA.

KoBanentnas xumuyeckass CBSI3b. OJEKTPOHHBIE U  CTPYKTypHblE  (OPMYIIBI.
KoBanenrnas nenossipHasi cBsa3b. Cxembl 00pa3oBaHUSI KOBAJCHTHOM CBS3M Al OMHApPHBIX
coelMHEHU. MOJNEeKyJIIpHbIE U aTOMHBIE KPUCTAJUIMYECKUE PEHIETKH, U CBOWCTBA BEIIECTB C
3TUM THUIIOM PELIETOK.

DNEeKTPOOTPULIATENILHOCT. Psin anexTpoorpunatesnbHOCTH. KoBajieHTHast moJsipHast
xumMu4deckass cBs3b. Jlumonb. CxeMbl 00pa30BaHHS KOBAJICHTHOW TMOJIIPHOW CBSI3U IS
OMHApHBIX cOoeIMHEHUN. MOJeKyIsSpHblE U AaTOMHbBIE KPUCTAJUIMYECKHUE PEIIETKH, CBOMCTBA
BEILECTB C TUM THUIIOM PEILETOK.

Meramnueckass XUMHUYECKass CBA3b M MeETaUIMUECKas KPUCTAJUIMYECKas peléTka.
CBoiicTBa BEUIECTB C 3TUM THUIIOM pelIETOK. EnMHas npupoia XMuMUYECKUX CBA3EH.

Crenenb okucienus. CpaBHEHUE CTEIIEHU OKHCIIEHUs U BalleHTHOCTU. [IpaBuiia pacuéra
CTEeMNeHe OKUCICHHUS 110 PopMyIaM XUMUYECKUX COeTUHEHUH.

OKHCIUTENbHO-BOCCTAHOBUTEbHBIE peakiuu. OmpenerneHue CTENeHeH OKUCIEHMS JUIs
DIIEMEHTOB, OOpPa3yIOMIMX BEHIeCTBAa pa3HBIX KiaccoB. Peaknum WOHHOrO OOMEHa U
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHbIE peakuuU. OKHUCIUTENb U BOCCTAHOBUTENb, OKUCIEHHUE U
BoccTaHoBjieHHE. (COCTaBI€HME YpPaBHEHUH OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX pEaKLMN
METOJIOM 3JIEKTPOHHOTO OasiaHca.

JdeMoHcTpamun

* Buneo ¢parments! u cnaiiapl «MloHHAs XUMUYECKas CBS3b ».

* KoJekius BemecTB ¢ HOHHOW XUMUYECKOW CBS3BIO.

*  Mopenu HOHHBIX KPUCTAJUTMYECKUX PELIETOK.

*  BuneodparmenTs u cnaiipl «KoBalleHTHAIXUMHUYECKAsI CBSA3HY.

*  KoJekius BemecTB MOJEKYIIPHOTO K aTOMHOTO CTPOEHUS.

*  Mopenu MOJNIEKYISAPHBIX U ATOMHBIX KPUCTAJUIMYECKUX PELIETOK.

*  BuneodparmenTs! u cnaiiasl «MeTtannudyeckas XMUMUYECKas CBSI3bY.

*  Komnekmusa «MeTamibl U CIUIaBbI».

* BzaumojeiicTBHe IIMHKA C CEPOU, COJITHOM KHCa0ToMU, xaopuaom meau (11).
* [T'openue maruus.

* Bs3anmoneincTBue XJIOPHON U CEPOBOAOPOIHOM BOJBI.

JlabopaTopHbIe ONBITHI
29. U3rortosieHne MOJIENH, MILTIOCTPUPYIOIIEN CBOMCTBA METAJTMYECKON CBS3H



Conep:kanue y4eOHOro npeamera
Xumus 9 kiaace
(68 yacos, 2 yaca B He/IeJII0)
IHoBTOpeHue u 00001mIeHNe cBeAeHUil o Kypcy 8 kiaacca( S yacoB)
bunapusie  coemuHenus. Okcunabl  coiieoOpasylompe U HecoJeoOpa3yrolue.
['mapoxcuabl: ocHOBaHMsL, aMpOTepHbIE, KUCIOThI. CpeHue, KUCIbIE, OCHOBHBIE COJIH.

O0oOmienne cBeOeHMI O XUMHUYECKMX peakuusax. Kiaccuduxamms XuMHUYECKUX
peaKknMii MO pa3IWYHBIM OCHOBAHMSAM: COCTaBY W YHUCIY PEArupyloUIMX M 00pa3yroIIuXcs
BEIIECTB, TEIUIOBOMY 3((eKTy, HampaBlIeHUIO, U3MEHEHUIO CTENCHEH OKUCICHHS JIEMEHTOB,
00pa3yromux pearupyroIire BemecTBa, Gpase, UCIoNb30BAaHUIO KaTallu3aTopa.

[TonsTe 0 ckopocTH XHMMHUYECKOW peakiuu. DakTopbl, BIUSAIONME HA CKOPOCTh
XUMHYECKHX peakUui: MpUpoja pearupyrollnx BEIIeCTB, WX KOHILEHTpalus, TeMIleparypa,
IUI0LIA/1b CONPUKOCHOBEHMUSI, HAIM4Yue KaTaiu3zaropa. Karanus.

JleMoOHCTpaLuu
* (O3HaKOMIJIEHHE C KOJUIEKIIUSIMU METAJUIOB U HEMETAJLIOB.

* (O3HakOMJIEHHE C KOJUICKIOUAMHU OKCUI0B, KMCJIOT 1 COJICH.
* 3aBUCHMOCTH CKOpPOCTH XUMHUYECKOU peakiun OT HPHUPOABLI PCATUPYIOHIUX BCIICCTB.

* 3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEAKIUU OT KOHIIEHTPALIMH PEarupyromnx
BEIIECTB.

* 3aBHCUMOCTh CKOpPOCTH XUMHYECKOMN pCaKknuun OT II0IaaAn

COTMPUKOCHOBEHUS PEArupyIOIINX BEIIECTB ((«KUTISIIIHMI CIIOI).

* 3aBHCUMOCTh CKOpPOCTH XUMHYECKON pCakiun OT TEMIICPATYPhI pCArnpyrOIIUX BCICCTB.

JlabopaTropHblie ONBITHI
1. BsaumopelicTBre aMMuaKa M XJIOPOBOAOPOIA.

2. Peakuus HEUTpaIH3aIMH.

3. HabGmonenue TemnoBoro sGpexTa peakiunuy HeHTpaTn3aluy.

4. BzaumopeiicTBue cepHOM KUCI0TE ¢ okcuaoM meau (11).

5. PazjioxkeHune epoKCcUIa BOJOPO/Ia C MOMOLIBIO KaTaaassl KapTodes

6. 3aBHCHMOCTH CKOPOCTH XMMHYECKOW PEaKI[Mi OT MPHPOJLI PEArMpyIONINX BELIECTB Ha
pUMepe B3aUMOJEHCTBHS paCTBOPOB THOCY/Ib(aTa HATpUs U Xjopuaa 6apus, THOCybdaTa
HATpPHUS U COJITHOM KHUCIIOTHI.



7. 3aBUCUMOCTL CKOPOCTH XHMHYECKOM pEaKIMU OT MPUPOIbI METAUIOB TPU HX
B3aMMOJICHCTBUH C COJISTHON KHUCIOTOM.

8. 3aBUCHMMOCTbL CKOPOCTH XUMHUYECKOW PEAKIIMK OT TIPUPOJILI KMCIIOT IPU B3aMMOJIEHCTBHH
UX C JKEIIE30M.

9. 3aBUCHMMOCTBL CKOPOCTH XMMHYECKON PEAKI[MU OT TEMIIEPATYPHL.
10. 3aBuCHMMOCTBH CKOPOCTH XMMHYECKON PEAKIMU OT KOHIIEHTPALIHH.

11. 3aBucUMOCTL CKOPOCTH XMMMYECKOM pEakIuu OT IUIOMAAUd  CONPHKOCHOBEHHMS
pearupyromux BemiecTB.

12.  3aBMCHMMOCTH CKOPOCTH XMMHUYECKON PEAKIMHU OT KaTalu3aropa.

XHMHYeCKHe peaKii B pacTBOPax 3j1eKTpouToB( 10 yacos)

[TonstHe 00 SIEKTPOTUTHYECKONW AMCCOUMANMH. OJICKTPOIUTHI M HEIIEKTPOIHTHI.
MexaHu3m auccolMalMM  3JEKTPOJIMTOB €  pa3iIu4HbIM  XapakrepoM cBs3u. (CremneHb
NEKTPOIUTHYECKOH uccoranuu. CHUIIbHBIE U c1a0ble 3JIEKTPOJIUTHI.

OCHOBHBIE MOJIOKEHHSI TEOPUHU DICKTPOJUTHUECKON aucconuanuu. Kiaccuduxanus
MOHOB M MX CBOWcTBa. KHCIOTBI, OCHOBaHMS U COJM Kak 3MEeKTpoiuThl. VX kiaccuduxauus u
JUCCOLIMAIIHS.

O0mue XUMHUYECKHME CBOMCTBA KHUCJIOT: HM3MEHEHHUE OKpPackd MHJMKATOPOB,
B3aMMOJICICTBHE C METajulaMH, OKCHJIAaMU M THJIPOKCHJIAMU METaUIOB M COJIIMHU.
MounekynsipHble 1 HOHHbIE (TTOJIHBIE U COKPAILEHHBIE) YPABHEHUS PEAKIIUM.

XHMMHUYECKUN CMBICI COKDALEHHBIX YpPaBHEHWI. YCIOBUSA MNPOTEKAHMS pPEaKLUUh MExXIy
IIEKTPOJINTAMU 10 KOHIIA. Ps1 akTHBHOCTH METAJIJIOB.

OO0ue XUMHUYECKHE CBOMCTBA IIEJIOYEH: B3aMMOJIEHCTBHE C KHUCIOTaMH, OKCHJIAMH
HEMeTalyioB, coisiMu. OOmmMe XHMMHUYEeCKHe CBOHCTBA HEPACTBOPUMBIX  OCHOBAHMIA:
B3aMMOJEMCTBHE C KUCIOTaMU, Pa3JI0KEHNE IIPU HAaTPEBAHUU.

OO0mme XUMUYECKHE CBOMCTBA CpPEIHUX COJICH: B3aMMOJCUCTBHE C KHCIOTAMH,
1ieJI049aMu, COJISIMUA U MeTaulaMH. B3anmoielcTBre KUCIBIX COJIEH CO IIETOYaMH.

['unponus, kak 0OMEHHOE B3aUMOJEHCTBUE coJiel ¢ BOMOH. ['Mapoian3 coiu CHIBHOTO
OCHOBaHHUS U cyaboi KHUCIOTHL. ['maponus coiu ciaboro OCHOBAaHUS U CUJIIBHOW KHCIIOTBHI.
Ixama pH.

CBolicTBa KUCIIOT, OCHOBAaHUM, OKCUIOB U COJIEH B CBETE TEOPUHU DIIEKTPOIUTHUECKON
JUCCOLMAIIMU U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

JleMoHCTpaLUK.
* lcnpiTaHue BemecTB U UX PaCTBOPOB HA AJIEKTPONPOBOIHOCTb.

*  3aBHUCHMOCTb 3JEKTPONPOBOIHOCTH YKCYCHON KUCIOTHI OT KOHIIEHTPALIUH.
* JIBM)KEHHE OKpAIIEHHBIX HOHOB B AJIEKTPUYECKOM TTOJIE.

® OHpCIleJ'IeHI/IC XapakTepa CpCAbl B paCTBOpax coJlleit.



JlaGopaTopHble ONBITHI.
13. Muccounanus cnabbix 3JIEKTPOIUTOB Ha IPUMEPE YKCYCHOM KHCIIOTHL.

14. ismenenue OKpacKu MHIUKATOPOB B KUCIOTHOM Cpejie.
15.  Peakius HeHTpanu3aluy pacTBOpPA MEIOUH PA3IHYHBIMKU KMCIOTAMU.
16. Tlonyuenue rugpoxcuna Meau (11).u ero B3anMoeHCTBUE ¢ Pa3TMIHBIME KUCIOTAMHU.

17. BzaumogelictBue cuabHBIX KUciaoT ¢ okcugom meau (11).

18-20. B3aumoeiicTBUE KUCIOT C METAJIAMU.

21. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

22. TlonyueHue CTyHs KPEMHUEBOM KMCIOTBI.

23. KauecTBeHHas peakys Ha XJIOPUJ - MU CyIb(aT-HOHEI
24. VI3MeHeHne OKPacKK MHIMKATOPOB B IEIOYHOM Cpene.
25. B3auMoeliCTBHE IIEI0UY€el C YITIEKUCIBIM Ta30M.

26. KauecTBeHHas peakys Ha KATHOH aMMOHMSI.

27. Ionyuenue ruapoxcuaa meau (1) u ero pasznoxenue.

28. BzaumoelicTBrEe KapOOHATOB C KMCIOTAMHU.

29. Tlonyuenne ruapokcua xenesa(lll).

30. BzaumozeiicTBue xenesa ¢ pactBopoM cyibdara meau (11)

IIpakT4yeckune padoThI
1. CaoiicTBa KUCIIOT, OCHOBAHMA, OKCUJIOB U COJIEH B CBETE TEOPUH
IEKTPOJINTUYECKON JUCCOLUAILMN U OKUCIUTEIBHO ~-BOCCTAHOBUTENIBHBIX PEAKIIUI

HemeTtanabl 1 ux coequHeHUsI(25 yacoB)

CrpoeHue aTOMOB HEMETAJUIOB M HMX mosoxeHue B Ilepmonnueckoir cucreme. Psn
ANEKTpoOTpHULaTeNIbHOCTU. Kpucramnmueckue pemeérkd HEMETaIOB — MPOCTHIX BEIIECTB.
Annotponus u e€ npuunHbl. Pu3nueckre cBoiicTBa HeMeTawoB. OOIe XUMUYECKHUE CBOWCTBA
HEMETAJJIOB: OKUCIIUTENIbHBIE U BOCCTAHOBHUTEJBHBIE.

l"anorensl, cTpoeHHE WX aTOMOB M MOJIeKysl. Dusznyeckne M XUMHYECKHE CBOMCTBA
rajoreHoB. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB TAJIOTEHOB B 3aBUCHMOCTH OT MX MOJIOKEHUS
B [lepronnueckoit cucreme. HaxoxaeHue rajJoreHoB B MPUPOAE M UX MOJydeHUE. 3HAYECHHUE U
MIPUMEHEHUE TaJIOT€HOB.

["aioreHOBOOPOABI M COOTBETCTBYIOIIME UM KHUCIOTHI: TUIABUKOBAs, COJSHAs,
OpomoBoJOpoIHasi, MoIOoBOOpoaHas. ["amorenuapl. KauecTBeHHBIE peakiMu Ha TalOTEeHU-
noHbl. [I[puMeHeHne coeIMHeHNH TalOTeHOB U UX OMOJIOTUYECKAs POJIb.

OO6mas xapakrepuctuka sneMeHToB VIA-rpynmbel. Cepa B npupojie U €€ MOIydeHHe.



AnnotrponHbie MOAU(MUKAIIMA CEPhl M HMX CBOWCTBA. XHWMHUUYECKHE CBOWMCTBA Cepbl M €€
IIPUMEHEHHUE.

CepoBo1OpO/I: CTPOCHUE MOJIEKYIIBI, (PU3UYECKHE U XUMUYECKUE CBOMCTBA, IOJIYYCHUE U
3Hauenue. CepoBomopoanas kuciota. Cynbpuabl 1 ux 3HaueHue. JIOMUHODOPEIL.

Oxcupn cepsl (1V), cepaucrast kucnota, cynbputsl. KauyecTBenHas peakuus Ha CyabpuT-
HOH.

Okcun cepol (VI), cepHas kuciora, cyiabdarel. Kpucramnoruaparel. KadecTBeHHas
peaxius Ha cynb(ar-uoH.

CepHast KUCJI0Ta - CHIIBHBIN AJIeKTpoauT. CBOMCTBA pa30aBICHHOM CEPHON KHCIIOTHI, KaK
TUIMYHOW KHUCJIOTBI: B3aMMOJICHCTBHE C METaJUIaMU, OCHOBHBIMH M aM(OTEpHBIMU OKCHJIAMH,
OCHOBAaHMSAMHU U aM(pOTEPHBIMU THAPOKCUIAMHM, coNsiMH. KauecTBeHHas peakuus Ha Cyiabdart-
WOH.

OO6mas xapaktepuctuka 31eMeHTOB VA-rpynnel. A30T, CTPOEHUE aToMa U MOJIEKYIIBI.
Ousnyeckue W XUMHYECKHE CBOWCTBa M TMpPUMEHEHHE azoTa. A30T B MNPUPOAE H €ro
Ounonoruveckas polb.

AMMUaK, CTpOEHHE MOJEKylbl U (u3udeckrue CcBOWCTBA. AMMHauHas BOJA,
HAIIATBIPHBIN COUPT, TUApPAT aMMuaka. JOHOPHO -aKIENTOPHBIA MEXaHU3M OOpa30BaHUS
KaTHoHa aMMOHUs. BoccTaHoBuTENNbHBIE CBOMCTBa aMMuaka. Colnu aMMOHUS U MX ITPUMEHEHHUE.
KauecTBeHHast peakiiis Ha KaTHOH aMMOHHMUSI.

Okcuapl a3ora: HecoJeoOpasylollue U KUCIOTHbIE. A30THUCTas KUCJIOTa U HUTPUTHI.
A30THas KuCiIoTa, €€ ojiyueHue u ceorictsa. Hurpartsi.

®ocop, ctpoenue aroma u amiorponus. Pochunsl. Pochun. Okcun docdopa(V) u
oprodochopnas kucnora. Pocharel. Pochopusie ynodpenus. MHCEKTULIHIBI.

OO6mass xapakTepucTuka 3meMeHToB [V A-rpynmbl: 0COOEHHOCTH CTPOEHHS aTOMOB,
IIPOCTBIX BEIECTB U COEAUHEHUI B 3aBUCUMOCTH OT IOJIOKEHUS d1eMEHTOB B [leproanueckoit
cucreMe. YriepoAa. AJUIOTPOINHbIE MOAU(UKAIIUK: anMa3, TpaguT. AMOpPGHBIN yriIepoa U ero
copra: caxka, AaKTUBUPOBAHHBIA yroyib. AncopOumsi. XUMHUYECKHE CBOWCTBA YIJIEpOJaA.
Kokcoxumnueckoe npou3BoACTBO U ero npoaykius. Kapouas.

Oxkcun yrimepoma(ll): crpoeHune Mmonekynbl, mHojiyueHue M ero cpoiictBa. Oxcup
yraepoaa(lV): crtpoenue Moisekysbl, MOJIYYEHHE M €ro CBOWCTBA. YrojbHas kuciora. Conu
YTOJIbHOW KUCIIOTHI: KapOOHATHI M THAPOKapOoHaThl. TexHHuecKkas v MuIleBas coAa.

Heopranuueckne n opraHM4ecKkHe BEILECTBA. Y TJIEBOAOPOABI. XUMHYECKOE CTPOEHUE
OpPraHMYECKUX BEIIECTB, KaK MOPSI0K COEIUHEHHUS ATOMOB B MOJIEKYJIE 110 BaJIEHTHOCTH.

MertaH, 3TaH, Kak IpeAeabHbIe YTIEBOA0POIbl. DTUIIEH U alleTUJICH, KaK HenpeaeIbHbIe
(HeHachllLleHHbIe) yrieBojoponabl. ['openue yriaeBomoponoB. KadecTBeHHblE peakuuu Ha
HeNpeaebHbIE COSUHEHHUS.

OTUJIOBBI CHHMPT, €ro IMOJIyueHUue, MpUMEHEeHHe U (U3HOIOTHYEcKOoe JIeHCTBUE.
TpéxaroMHbIi ciupT rMiepuH. KauecTBeHHas peakiys Ha MHOTOATOMHBIE CIIUPTHI. Y KCyCHas
- IPEJICTaBUTEIIb KIacca KapOOHOBBIX KHCIIOT.

Kpemnuii, crpoenue ero aroma u csoiictsa. Kpemuuii B npupone. CUIMIKIbI U CUIIAH.
Oxcun kpemuus(1Y). KpemaueBas kuciora u e€ coiu.

ITpousBoacTBo crekna M uemeHTa. IIpogykuusi CHIMKAaTHOW IIPOMBIIIJIEHHOCTH:

ONTHYECKOE BOJIOKHO, Kepamuka, hapdop, dasHc.
OnTryeckoe BOJIOKHO.

Hemerannsl B mpuposae. dpakunoHHass NEperoHka MXUAKOTO BO3JyXa Kak CIOco0

MOJIy4YeHUsl KHUCIIopojaa, a3zora, aproHa. [lomyuenue ¢ocdopa, kpemHus, xisopa, Hoxa.



DJIEKTPOJIN3 PACTBOPOB.

ITonmy4yeHue cepHON KUCIIOTBL: CBIPBE, XUMU3M, TEXHOJIOTUYECKAs CXEMA, METO/
KUIISIIIETO CJI0s, TPUHIUIIBI TeII000MEeHa, TPOTUBOTOKA U LUpKYyIsiiuu. Oneym. [IpousBoacTso
aMMHaKa: ChIpbE, XUMU3M, TEXHOJIOTMUYECKAs CXEMA.

JleMoHCTpaL U

e Kolekuus HeMeTauIoB.

e Mozenu KpUCTaUIMYECKUX PELIETOK HEMETAJIJIOB: aTOMHBIE U MOJIEKYJIIPHBIE.
e (O30HATOp U NPUHLHUIIBEI €r0 paboTHI.

e ['opeHue HeMETaIIOB - MPOCTHIX BEIIECTB: cepbl, Pocopa, JPEeBECHOTO YIIIs.
e  OOpa3Lbl raJIOT€HOB - IPOCTHIX BEIIECTB.

e BsauMmopnelicTBHE TajlOT€HOB C METaJIAMU.

e BriTecHeHue xiopa OpoMOM UM H10]1a U3 PaCTBOPOB UX COJIEH

e Kosuekuus NpupoJHBIX COEAMHEHUH XJI0PA.

e BsaunmopeicTeue cepbl ¢ METAIIIAMM.

e ['opeHuE cepbl B KUCIOPOIE

o Komnekuus cynbGUAHBIX pyI.

e KauecTBeHHas peakiys Ha Cyab(UI-UOH

e OO6eclBeurBaHNE OKPAILICHHBIX TKAHEH U IIBETOB CEPHUCTBHIM I'a30M.

e B3saumonelcTBUE KOHLIEHTPUPOBAHHON CEPHOU KUCIIOTHI C MEJBIO.

e (OOyrinBaHHe OPraHUYECKUX BELIECTB KOHIIEHTPUPOBAHHOW CEPHOM KUCIOTOM.
e Jlmarpamma «CocTaB BO3qyXan».

e BuneodpparmenTs! u cnaiiasl «Ituupn 6a3apbiy.

e [lonyuyenue, coOupaHue 1 paclio3HaBaHUE aMMHAaKa.

e Paznoxenue 6uxpomara aMMOHHSL.

e B3saumonelcTBUE KOHIEHTPUPOBAHHOW a30THOM KHUCIIOTHI C MEJBIO.

e ['opeHHe 4YepHOro Mopoxa

e PazyioKeHue HUTpATa KaJIus U TOPEHUE IPEBECHOTO YIrOJIbKa B HEM

e OOpa31el MPUPOIHBIX coeanHeHul docdopa.

e T'openue pocdopa Ha Bo3ayXe U B KUCIOPOJE.



e [lonmydenue 6enoro ¢ochopa 1 UCIIBITAHHE €TI0 CBOHCTB
e  Komneknust «O0pa3ipl IPUPOAHBIX COSTMHEHUN YTIIepoar

e Iloprper H. 1. 3enunckoro. Ilornomnienne akTHBUpOBaHHBIM YIVIEM PAaCTBOPEHHBIX
BELIECTB UJIU [a30B.

e VYCTpoHCTBO MPOTUBOTA3A.

e Mogenu MOJIEKyJl METaHa, 3TaHa, TUJICHA U alleTUICHA.

e BsaumoneiicTBue sTHIIeHa ¢ OPOMHOI BOJOW U paCTBOPOM I€PMaHTaHATa KaJusl.
e OOue XuMHUYECKHE CBOMCTBA KUCIIOT Ha MPUMEPE YKCYCHOM KUCIIOTHI.

e KauecTBeHHas peakiys Ha MHOTOaTOMHBIE CITUPTHI.

o Komnekmus «O0pa3ibl IPUPOIHBIX COSTUHEHUN KPEMHUS.

e Komieknus cTekiia, KepaMUuKH, LIEMEHTa U U3JEJIUA U3 HUX.

e Korekuus NpoayKIHH CUIMKATHOW ITPOMBILIIIEHHOCTH.

e BuneodbparmenTsl u cnaiiasl « [pon3BOACTBO CTEKIIA U LIEMEHTA.

e  Komnekuus «IIpupoaHbie COeTMHEHNUS] HEMETAJIIIOBY.

e Buneopparmentst u crnaiiapl «@pakiMoOHHAs TIEPETOHKA KHUIKOTO BO3LyXa

L4 BHHCO(bpaFMCHTBI U CIalIbI «HonyquI/Ie BOAOpOda, KUCIIOpOAa U T'aJIOTCHOB
SJICKTPOJIUTHUICCKUM CII0CO00MY.

e Mopenu annapaToB JIsl IPOU3BOICTBA CEPHOM KUCIIOTHI.

e Mopenp KUIALIETO CIIOSL.

e Moenp KOJOHHBI CHHTE3a aMMHAKa.

e BuneodparmenTs! u cnaiiapl «IIpon3BoACTBO CEPHOIN KUCIOTHI.
e Buneopparments! u cnaiiasl «I[Ipon3BocTBO aMMHaKay.

e  Komneknus «CoIpb€ N1 MOJYYEHUS CEPHOU KUCITOTHI.

JlaGopaTopHble ONBITHI
31. Pacnio3HaBaHMe TaIOTeHHUI-HOHOB.

32. KauecTBeHHBIE pEaKIMU Ha CYIb(aT-HOHBL.
33. KauecTBeHHas peakiys Ha KATHOH aMMOHHS.

34. XuMudecKkre CBOMCTBA a30THOM KUCIIOTHI, KaK 3JIEKTPOJINTA.



35. KauecTBeHHbIE peakuuy Ha pocdhaT-HoH.

36. Iony4yeHue U CBONCTBA YrOIbHON KUCIOTEL

37. KayecTBeHHas peakIius Ha KapOOHAT-HOH.

38. IIponyckanue yriaeKuCIoro ra3a 4€pe3 pacTBOp CHIMKATA HATPUS.

IIpakTyeckue padoTnl

2. UzydeHne CBOWCTB CONSHON KHCIIOTEL
3. 3yueHue CBOWCTB CEPHOM KUCIIOTHL.
4. TlonyyeHre aMMUaKka M U3ydeHHe €ro CBOMCTB.

5. IMonyuenue yriaekuesioro rasa ¥ M3y4eHue ero CBOUCTB.

MeTanjbl ¥ UX coequHeHus (174acoB)

[Tonoxenne meramnoB B llepuogmueckod cucreme xumudeckux snemeHtos [l .
MenpeneeBa, CTpOEHHE HUX aTOMOB M KPHUCTAJUIOB. MeTaminueckas CBsi3b U MeETaJNIMYecKas
KpUcCTajuIMueckas pemérka. @u3nyeckre CBOMCTBA METAUIOB: JIEKTPO- U TEIIONPOBOAHOCTD,
OTpakarolas CioCOOHOCTh, MIIACTUYHOCTH. CIsIaBbl YEPHBIE U LIBETHHIE.

Meramibl Kak BOCCTAHOBHUTENH. OJEKTPOXMMMUYECKHI ps HanpsokeHuid. BzaumonelictBue
METaJUIOB C HEMETaJIaMH, OKCUAaMH, KUCJIOTaMH, COJISIMU. AJTFOMUHOTEPMHSL.
CtpoeHHE aTOMOB M TPOCTBIX BEIIECTB MIEIOYHBIX METAUIOB. 3aBUCUMOCTh (DU3HUYECKUX W
XUMHUYECKUX CBONCTB IICNIOYHBIX METALIOB OT 3apsAloB sifep uX aroMoB. OKCHUIBI H
TUAPOKCH/IBI MIEJIOYHBIX METAJUIOB, UX TMOJYYSHHUE, CBOMCTBA, MpUMEHeHHEe. Baxkuelue conu
HIEJIOYHBIX METAJIOB, UX 3HAYEHUE B KUBOM U HEXXUBOM MPUPOJIE U B )KU3HU YEIIOBEKA.
CrpoeHne aTOMOB M TPOCTHIX BEIIECTB IIEJIIOYHO3EMENbHBIX METAUIOB. 3aBUCUMOCTh
GU3NYECKUX W XUMHUYECKUX CBOMCTB MIEIIOYHO3EMETbHBIX METAJUIOB OT 3apsioB sAep HX
aTomMoB. OKCHUIBI M TUJIPOKCUABI LIEIOYHO3EMEIbHBIX METAJJIOB, UX IOJYYEHUE, CBOICTBA U
npuMeHeHue. BaxkHeilne coau mEIOYHO - 3eMENIbHBIX METAIOB, UX 3HAUYE€HHE B MPUPOJIE U
JKU3HM yenoBeka. KapOoHaThl ¥ THAPOKAPOOHATHI KAJIbIIHS.
JKéctkocTh BOJIBI: BpeMeHHass M MocTostHHas. CrocoObl yCTpaHEHUsT BPEMEHHOM KECTKOCTH.
Cnioco0s1 ycTpaHeHus: MOCTOSTHHOM kEcTKoCcTU. MoHuThl. CoeMHEHUST aTlOMUHHS B TIPUPOJIE.
Xumudeckue cBoicTBa amoMuHUsA. OCOOGHHOCTH OKCHAAQ W TUIPOKCHAA ATIOMHHHS Kak
aM(OTepHBIX CoeTUHEHMH. BaxkHeimue conu antoMuHus (XJI0pu, cyibdar).
OcoOenHocTH CTpoeHUs aToMa kenesa. JKene3o B npupoze. Bakueimme pyasl xene3a. OKCHIbI
u runapokcunsl xeneza(ll) u xxenesa(lll). Comu xenesa(ll) u xxeneza(lll). O6HapyxeHrne HOHOB
KaTHOHOB eJje3a B pacTBOpe. 3HAaU€HHE COSMHEHUN Kee3a.
Koppozust xumudeckast 1 2JIEKTPOXUMUYECKasl. 3alIiuTa METAIIOB OT KOPPO3UU. MeTauibl B
pUpoJie: B CBOOOTHOM BHJIE U B BHjie coenuHeHul. [lonstre o metamuryprun. YépHas u
[BETHAsI MeTAILTyprusi. [lupometammyprus, THIPOMETAILTYPTHs, DIIEKTPOMETAIUTYPTHSI.
Homennsrii mporiecc. [lepepaboTka 4yryHa B cTalb. DJIEKTPOJIH3 PACIIABOB.
JleMoHCTpanun

* BszaumopeincTsue HaATPUs, TUTHS U KaJbLKS C BOLOM.



* T'opeHue HaTpHs, MarHUsI M JKeJIe3a B KUCIIOPOJIE.

* Bcnbika TepMUTHON CMECH.

* BzaumojeiicTBHE CMECH TOPOIIKOB CEPbI U Kelie3a, IIMHKA U CEPBHI.
* BsanmozelCcTBHE aTIOMUHHUA C KHCJIOTaMH, LIEJI0YaMU U BOJOMA.

* BzaumojeiicTBue xelie3a U MEIH C XJIOPOM.

* B3aumojeiicTBUE MEIM C KOHIICHTPUPOBAHHOW CEPHOM KMCIOTOM U a30THOM KUCJIOTOM
(pa30aBneHHON M KOHIICHTPUPOBAHHOM).

* Okpacka IIaMEeHH COEUHEHUSAMH LIEJIOYHbIX METAJUIOB.

* Okpacka MmIaMeHH COSTUHEHUSIMH IIETOYHO3EMENIbHBIX METAILIOB .

* Tamenue u3BecTH BOJOM.

* JlomyueHue kECTKOW BOJbI B3aUMOJCHCTBUEM YIIJIEKUCIIOIO ra3a ¢ U3BECTKOBOM BOAOM.
* VYcTpaHeHHe BPEMEHHOM KECTKOCTU KUIISTYEHUEM U JOOABKOM COJIBI.

* YcTpaHEHHE MOCTOSHHOM )KECTKOCTH T00aBKOM COJIBI.

*  VOHWTHI U IPUHIUIT UX JEeHWCTBHS (BUACO(PparMeHT).

*  Kotekuust npupOJHbIX COCIUHEHNN ATTFOMUHMS.

*  BuaeodparMenTs! U cnaiiipl «OKCHI ATFOMUHUS U €70 MOTU(DUKALIAN.

* Tlomydenne ampOTepHOTO THAPOKCH]IA ATIOMUHUS U UCCIIEIOBAHUE €TI0 CBOMCTB.
*  Komneknusa « XUMUYECKHE UCTOYHUKH TOKa.

® PGSYJ'II)TaTI)I JJIUTCIIBHOTO SKCIICPUMCHTA IO U3YYCHHIO KOPPO3HU CTAJIBHBIX I/I3I[€J'II/II\/'I B
3aBUCHUMOCTH OT YCJIOBI/Iﬁ MpoHeccoB.

* Boccranosnenue meau u3 okcuaa meau(ll) somopomom.

* BuneodparmenTs! u cnaiiapl «[pon3BoACTBO UyryHa U CTaIN.
* BugeodparmeHTsl u cnaiinbl «3aemaust U3 4yryHa v CTaim.

*  BuneodparmenTs u cnaiiapl «IIpor3BoaACTBO alFOMUHUSI.

JlabopaTopHbIe ONBITHI
39.BsanmozeiicTBre xenesa ¢ pactBopom cyabdara mexu( ).

40.TlonyueHne U3BECTKOBOM BOJIbI M OTIBITHI C HEM.

41.Tlonyuenue rumpoxcunos xenesa(ll) u (111).



42.KauecTBEeHHBIE PEaKIIMK HAa KATHOHEI JKeJe3a

IpakTnyeckne padoThl
6. IlonydeHue KeCTKON BOIBI M CIIOCOOBI €€ YCTPaHEHHS.

7. Pelenue S5KCIEPUMEHTAIBHBIX 337124 110 TeMe «MeTasuiby».

XuMusA ¥ OKpy:Kawomas cpeaa(2 yaca)

Crpoenue 3emiu: sapo, MaHTHsA, 3eMHast KOpa, IX XUMUYECKU# coctas. JIutochepa n
e€ xumuueckuid coctaB. Munepaiol. Pynel. Ocanounsie noposl. [lonae3nbie nckonaeMele.
XUMHYECKUH cOoCcTaB TUIPOCchephl. XUMHUUYECKUA COCTaB aTMOC(hEpHI.

HcTOYHUKH XMMHUYECKOTO 3arps3HeHHsI OKpyXKarolieil cpeapl. [ 1obanbHble SKOJI0rH4ecKue
po0OJIeMbI YeIOBEYECTBA: MAPHUKOBBIHN 3(PPEKT, KUCIOTHBIE 10U, O30HOBBIE JBIPHI.
MexTyHapoIHOE COTPYAHHUECTBO B 00JIACTH OXpaHbl OKPYKAIOUIEH cpeabl OT XMMHUYECKOTO
3arps3HEHUs. «3enéHast XUMUS».
JleMoHCTpaLun
* Bugeodparments u cnaiinpl «CtpoeHne 3eMin U €€ XUMUYECKHIA COCTaB.

* Kosnekuus MUHEpPAIOB U TOPHBIX TOPOJ.
*  Komnekuus «Pynasl MeTamiosy.
*  BuzaeodparmenTs U cnainsl «I modanbHbIE SKOIOTHYECKHE TIPOOIEMBI YETOBEUECTBAY.

JlabopaTopHbIe ONBITHI
43. Vzy4enue rpaHura.

O0001menne 3HAHUI 10 XMMHUH 32 KyPC OCHOBHOM IIKOJIbI.
IToaroroBka k OCHOBHOMY rocy1apcTBEHHOMY 3K3aMeHy(7 4acoB)

CrpoeHne aroma B COOTBETCTBUU C MOJIOKEHUEM XUMUYECKOTro 3yieMeHTa B [lepuoandeckoi
cucreme. CTpoeHUE BEIIECTBA: XMMHUYECKAsl CBSI3b M KPUCTAJUNIMYECKUE PEIIETKH. 3aBUCUMOCTh
CBOICTB 00pa30BaHHBIX IEMEHTAMU MPOCTHIX BEIIECTB (METAJUIOB, HEMETAJIOB, OJIArOPOIHBIX
ra3oB) OT MOJOXKEHHUs dieMeHTOB B llepuomuyeckoit cucteme. Tumonorus HEOpPraHUYECKHX
BEILECTB, JCJIECHNE UX Ha KJIacchl U rpynsl. lIpexcraBurenn.

IIpu3Haky U yCclIOBHs NMIPOTEKAaHUS XUMUYECKUX PeakUni. TUIOIOTHS XMMUYECKUX PEaKIH 110
pa3IMYHBIM OCHOBaHUAM. Peaknuu HOHHOTO oOMeHa. OKHMCIMTEIbHO-BOCCTAHOBHUTEIbHbIE
peaxkuu.

XVMMHYECKHE  CBOMCTBA  NPOCTBIX  BEHIECTB.  XAapakTEpHbIE  XUMHYECKHE  CBOWCTBA
C0JIe00pa3yIoIuX OKCHIOB, THAPOKCUIOB (OCHOBAHHM, KHUCIOT U aM(OTEPHBIX TUIPOKCHIIOB),
coxei.

YuyeOHO-TEeMAaTHUYECKUH ILJIAH

\ Ne \ HaumeHnoBaHue pa3nenos (Tem) \ Koanuectso B ToM uncne Ha IpoBeACHNE




4acoB M0 [TpakTueckux KoHTponbHbBIX
nporpamme pabot pabot
8 knacc
1 | HayanbHble NOHATHS M 3aKOHBI 21 2 1
XHAMUHN
2 | Baxueinme npeacTaBuTeNN 18 2 1
HEOPraHUYECKHUX BEIECTB.
KonuuyecTBeHHBIE OTHOILIEHHUS B
XAMHUA
3 | OcHOBHEBIE KJIaCChI 10 1 1
HEOPraHWYECKUX COCIMHEHUN
4 | [lepunonuueckuii 3aKOH u 8
[Tepuonnueckas cHucTeMa
XUMUYECKUX ajaeMmeHToB J[. U.
MenzeneeBa ¥ CTPOCHHE aTOMa
5 | Xumuueckas CBS3b. 11 0 1
OKHCIUTEITEHO -
BOCCTAHOBUTEJIbHBIE PEAKITUN
Peseps 2
Htoro 70 5 4
9 knacc
1 [ToBTOpEeHME M 000OIIEHNE 5
CBEJICHHUH T10 Kypcy 8 Kiacca.
XHUMHYECKUE PEaKITUn
2 | XuMUYeCKHe peakivu B 10 1 1
pacTBopax
3 | HeMeraimisl 1 UX cCOEIUHEHUS 25 4 1
4 | MeTtaniabl 1 MX COETUHEHHUS 17 2 1
5 | Xumus 1 oKpyKaromias cpeia 2
6 | OOoOIIcHNE 3HAHUK 10 XUMHH 7 1
3a KypC OCHOBHOM IIKOJIBI.
[ToaroroBka k OCHOBHOMY
rOCy/IapCTBEHHOMY 3K3aMeHY
(0I'9)
Peseps 2
Hroro 68 7 4




7. KanengapHo-TeMaTH4yecKoe IVIaHMPOBaHUe y4eOHOro mnpeaMera
Xumus 8 knace

Ne Tema ypoka Kouan Jara Jlomanin Hcnoab3oBaHue
n/n 4ecTB | MPOBeA ee 000pyAOBaHMS LIEHTPA
0 eHusl 3a1aHue «Touxa pocta»
4acoB
1 2 3 4 5
HavaabHble NOHATHS U 3aKOHBI XUMHH (21 4)
1 | Ilpemmer xumun. Pons XuMuu B KU3HA 1
4eJIoBeKa
2 | Mertonpl U3y4eHUs] XUMHN 1 Jatyuk temmeparypsl
(TepMoTIapHBIif), CTUPTOBKA
3 | Bxognag amarnoctuueckas paboTa 1
4 | ArperaTHble COCTOSIHUSI BELIECTB
5 | IL p Ne 1 «3HakoMCTBO ¢ 1a00paTOPHBIM
obopynoBanuem. [Ipasuna Th npu pabote B
KaOWHETE XMMHID»
6 | ®usnveckue SBICHUS B XUMHU 1 JaTtuuk TemnepaTypsl
IJIATUHOBBIN
7 [[Lp.Ne 2 «AHamn3 mouBbI» 1
8 | ATOMHO- MOJIEKYJISIPHOE 1
yueHHe. XUMUYECKUE HIEMEHTHI
9 |3Haku XUMHUYECKHX 1
3JIEMEHTOB.
10 |[Tepuoanueckas TabNHIA XUMUYECKUX 1
anemenToB JI. W.
Meneneesa.
11 | Xumuueckue GopMyIbl 1
12 | Xumuueckue hopmyIibl 1
13 |BameHTHOCTH 1
14 |BaneHTHOCTP 1
15 |Xumuueckne peakiuu. 1
16 |3akoH coxpaHEHUs] MacChl BEIIECTB. 1 Becs! anexTpoHHBIE
XUMHYECKHE ypaBHEHUS
17 |Xumudeckne ypaBHEHHUsI 1
18 | Tunbl XUMHYECKHX peaKIui 1
19 |Tunsl XUMHYECKHX peaKIHi 1
20 [ToBTopenue u 0600eHUE TeMbl «HavyalbHbIC 1
[MOHATHSI U 3aKOHBI XMMHUN»
21 [K.p.Ne 1 «HauanbHble MOHSTUS U 32KOHBI 1
XFMUUY
BakHeiilue npeacTaBuTe M HeOpranmyeckux BemecTs. KonuyecTBeHHbIe OTHOLIEHHMSI B XUMHH
(18 u)
22 |Bo3ayx u ero cocras 1 [Ipubop aist onpenecHus
COCTaBa BO3/yXxa
23 |Kucnopox 1
24 I1. p.Ne3 «Ilomyuenue, cobupanue u 1
pacro3HaBaHue KHCIOPOAay
25 |Oxcuabl 1
26 |Bogopon 1
27 | TLp. Ne4 «ITomyuenue, coOupanue u 11

PpacCrno3HaBaHUC BOAOPOAA»




28 | Kucnotsl 1 HudpoBoii MEKpOCKOT
29 | Conm 1
30 |KonmuecTBo BenecTBa 1
31 |Pemenue pacueTHBIX 3a/1a4 1
32 |MonsipHbIil 00beM 1
ra3000pa3HBIX BEIIECTB
33 |Pacyéthl Mo XUMUYECKUM 1
yYpaBHEHUSIM
34 |PacyéThbl MO0 XUMUYECKUM 1
YpaBHEHUSM
35 Bopga. OcHoBaHus 1
36 |PactBophl. MaccoBas posst 1
PacTBOPEHHOTO BEIECTRA
37 | ILp. Ne 5 «IlpuroroBiieHne pacTBOPOB CoJei 1
C UX 3aJaHHOM MacCOBOM TOJIEH»
38 |O0600IIeHNE U CUCTeMATH3alIUs 3HAHUH 110 1
Teme: «BaxHeillue npeacTraBuTenu
HEOopraHn4yecKux BemecTB. KomnyecTBeHHBIC
OTHOIIICHUS] B XUMUI
39 |K.p.Ne2 no Teme: «Baxkneimme 1
MPEICTAaBUTEIIN HEOPTaHUUECKUX BEIICCTB.
KonmuaecTBeHHBIE OTHOIIICHUS B XUMUW
OcHoBHBIE KJIacChl HeoOpranuvdeckux coeauneruii (10 v)
40 | Oxcuapl: KIaccU(UKaIUs U CBOMCTBA 1 Jatuuk pH
41 |OcHoBaHHA: KIACCU(UKAIW U CBOMCTBA 1 Hatuuk pH, nozarop o0sEma
KUAKOCTH, OIOpEeTKa, JaTIUK
TEMIIEPATyPhI IIATUHOBBIH,
JATYUK JABJICHUS, MAaTHUT-
Has Mellajka
42 |Kucnotsl. Kiaccudukarus KucjioT 1
43 |CgoiicTBa KHUCIIOT 1
4 |Knaccudukanus cojieit 1
45 |CeoticTBa conei 1
46 |['emernyeckas CBsI3b MEXKAY KiIaccaMu 1
HEOPTaHMYECKUX BEIICCTB
47 | ILp. Ne 6 «Pemmenne sxcriepuMEHTATBHBIX 1
3a/1aw»
48 |0O0001EHNE U CUCTEMATH3aLM 3HAHUI 110 1
TeMe: «OCHOBHBIE KJIACCHI HEOPTaHUIECKHUX
COEIMHEHUIN
49 | K.p. Ne3 1o teme: «OCHOBHBIE KIIACCHI 1
HEOPraHUYECKUX COCTUHCHUIY
[epuonuyeckuii 3axkon u [lepuoguueckasi cucreMa XuMHYeCKUX 1eMeHTOB /[, . MeHe1eeBa U CTpoeHHE
aroma (8 4v)
50 EcTecTBenHbIe cemeiicTBa 1
XUMHUYIECKUX DJIEMEHTOB. AMGBOTEPHOCTH
51 | Otkpeitue /. 1. MenneneeBsim 1
[Tepuoauueckoro 3aKoHa
52 | OcHOBHBIE CBEICHUSI O CTPOCHUHU aTOMOB. 1
53 |CrpoeHue 3NeKTPOHHBIX YPOBHEH aTOMOB 1
XUMIIECKUX 371eMeHTOB No«Nel-20 B
tabmmmne /. 1. Menneneesa.
54 |T[lepuoanyeckuii 3aK0H 1
. . MeHeneeBa u CTpo€HHE aTOMa
55 | XapakTepucTuKa XUMHIECKOTO DJIEMEHTA Ha 1




OCHOBAaHMH €TO MOJOKEHUS B
ITepuoanueckoil cucteme

56 |XapaKkTepucTHKa XUMHUYCCKOTO 3JIEMEHTa Ha 1
OCHOBaHHHU €0 MOJIOKEHUS B
ITepuoauueckoii cucteme
57 |3nauenue Ileprogmdeckoro 3aKkoHa U 1
[eproanueckoi CUCTEMBI XUMUYIECKHIX
snemeHToB J[. . MenneneeBa
Xumuueckasi cBsi3b. OKHCINTEIHLHO-BOCCTAHOBUTEIbHBIE peakuun (11 u)

58 |HoHHas XMMHUYECKas CBSI3b 1 Jatuuk TemmnepaTypsl
IJIATUHOBBIN, TaTYHK TEM-
repaTyphl TePMOIIAPHBII

59 | KoBaneHTHas XUMHUYECKasl CBS3b 1

60 |KoBaneHTHAas MOJISpHAS XUMUYECKAs CBSI3b 1

61 | Merawyeckass XUMUYECKas CBS3b

62 | CrerneHb OKUCICHUS

63 | OKHCITUTENHLHO- BOCCTAHOBUTEIBHBIC

peaxiu
64 |OKHCIUTENbHO-BOCCTAHOBHUTENBHBIC PEaKIMH
65 |O06o0O0IIeHHE U CUCTEMATH3alIMs 3HAHUH 110
temaMm: «I13 u IICXD» u «CrpoeHue
Bemectra. OBPy
66 | KoutposabHas pabota mo temam: «I13 u
TIICX9» u «Ctpoenue BemectBa. OBP»
67 | Pemenue pacueTHBIX 331124
68 | [IpoMexyTouHas aTTecTarus
Pesepe — 2 uaca - «Pewenue pacuemuvix 3a0au»
Xumus 9 kiacc
Ne Tema ypoka Konn Hara Jdomamn Hcnosb3oBanue
n/n 4ecTB | MpoBe] ee 000py/10BaHMS LIEHTPA
0 eHusl 3a/lanmne «Touka pocrtay»
4acoB
1 2 3 4 5
1 | Knaccudukamus HeopraHHYECKUX BEUIECTB 1
Y MX HOMEHKJIaTypa
2 | Kiaccudukaiiys XUMAYECKHX PeaKIui 1o 1
pa3IMYHBIM OCHOBAHHUSIM
3 | Bxoanast muarnoctudeckas pabora 1
4 | IloHATHE O CKOPOCTH XUMHUYECKOW PEAKIIHH. 1 [Ipubop s wiTrOCTpauu
3aBUCHMOCTH CKOPOCTH
XUMHMUYECKOHN peakiiuu OT
YCJIOBHI
5 | Karamus 1
XuMnuyeckue peakiuu B pactpopax (10 v)
6 DJIeKTPOIUTHYECKAs 1 JlaTuuk TemmepaTypbl
JTIUCCOIIAITUS IJTATHHOBBIN




7 OCHOBHBIE MOJOKEHUS TEOPUU 1
IJIEKTPOIUTHICCKOM muccormartiu (TI/])

8 [Xumuueckue cBoicTBaA KUCIOT B cBeTe TDJ] 1 JlaT4mk 351eKTpo-
MIPOBOJHOCTH, 103aTOP
00BEMa KUIKOCTH, OIOpETKA

9 [Xumunyeckue cBOICTBA KUCIOT B cBeTe TOJ] 1

10 Xumuueckne CBOWCTBa OCHOBAaHMH B CBETE 1

TCOPHH DICKTPOIUTUUCCKON AUCCOUUALNN
11 [Xumuueckue CBOHCTBA coyieli B CBETE TEOPHU 1
PIIEKTPOJINTHYECKON TUCCOLUALINH
12 | IloHsaTHE O THAPOIH3E COJICH 1
13 | ILp. Ne 1. Pemenne skcriepuMeHTaNbHBIX 1
3a1a4 10 TeMe «DNIEeKTPOIUTHYEeCKast
JMCCOLMALIISDY
14 | OO6o6menue 1 cucreMaTu3anys 3HaHUH 110 1
TeMe «XHUMHYECKUE PEaKlMU B PacTBOpax
3JIEKTPOJIUTOBY
15 | K.p.Ne 1 mo teme «Xumuaeckne peakiny B 1
pacTBopax dIEKTPOIUTOBY
HemeTanjbl M uX coeauHeHnus (25 4)
16 (OOmIas xapakTepuCTHKA 1
HEMETAJIJIOB
17 | O6mmas 1 Anmapat aJis poBeIeHUs
xapaktepucTuka aneMeHToB VIIA rpynmbt XUMUYECKUX TPOIECCOB
— TaJIOTCHOB (AIIXP)
18 | CoennHeHHUs TaJOTeHOB 1 JlaTauk Xsopua- HOHOB
19 | IL.p.Ne 2. «M3yyeHne cBOHCTB COJSIHOM 1
KHCJIOTBI»
20 | O6mas xapakTeprucTuka 31eMeHToB VI A - 1 Ammapar a1 IpoBeIeHUS
xanbKoreHon. Cepa XUMUYECKUX peaKuil
(AIIXP), nmpubop amns
MOJTY4EHUs Ta30B WIN
annapat Kunna

21 CepoBomopon u CyIb(uIbI 1

22 [KucnopojaHbie COeMHEHHS CepBI 1

23 | ILp. Ne 3. «M3ydyeHue CBOWMCTB CEpHOI 1

KHCIIOTBI»
24 | O0mas 1 Tepmopesucrop-
XapaKTepUCTUKA XHMHUYECKUX 3JIEMEHTOB HBIH JTATYUK TEM-
VA rpymnmsl. A30T nepaTypsl, JaTYUK
pH, natuuk snek-
TPOTIPOBOIHOCTH,
anmapar s mpo-
BEJCHUS XUMHYe-
CKHX peakiuit
(AIIXP), maraut-
Hasi MelIajaKa
25 | Ammuak. Coau aMMOHHUS 1 JlaTuuk asekTpo-
MPOBOJTHOCTH
26 | ILp.Ne 4 «[lonydeHne aMMHaKka U U3ydeHUE 1
€ro CBOMCTB»
27 | Kucnopoacoaepskaiue COeqUHEHUS a30Ta 1 Jatunk HUTpAT-
WOHOB

28 Kucnopojcoaepxaiiyie COeMHEHUS a30Ta 1

29 | ®ochop u ero coeMHEHUS 1

30 | O0mas 1




XapaKTEePUCTHKA 3JIEMEHTOB IV A- rpymimsl.

Yraepon
31 | Kucnopoacoaepskaiiye COeAMHEHUS 1
yriaepoja
32 | ILp. Ne 5. «[lony4eHue yriieKUCIoro ra3a u 1
W3YYEHHE €r0 CBOMCTB)
33 | YrueBomopoabl 1
34 | Kucnopoconepkariue OpPraHUYECKHEC 1
COCJIMHEHUS
35 | KpeMuuii 1 ero coeAMHEHU 1
36 (CuaukaTHast 1
MPOMBINIJICHHOCTh
37 | IlonyueHne HEMETAIJIOB 1
38 [lonyueHue BayKHEHIINX 1
XIMHYECKUX COeTMHEHHH
39 |060061meHue mo Teme «HemeTamibl u ux 1
COCTUHCHHMSDY
40 | K.p. Ne2 mo teme: «HemeTamms u ux 1
COEJTMHEHS
MeTtaJuibl 1 uX coennnenus (17 )
41 [[Tomoxxenue metawioB B [lepuoaudeckoit 1
CHCTEeMe, CTPOCHHE aTOMOB U KPHCTAJLUIOB
42 |00mue XUMUYECKHe CBOMICTBa METAIIIIOB 1
43 |001mas XxapaKkTepruCTHKa 1
I[CJIOYHBIX METAJIOB
44 | OOmiast XxapaKTepUCTHUKA 1
IICJIOYHBIX METAJNIOB
45 |(Obmas XxapaKTepHuCTHKa 1
MeII0YHO3EMENTEHBIX
METaJIJIOB
46 | OOmiast xapaKTepUCTHUKA 1
IET0YHO3EMEITbHBIX
METaJIJIOB
47 | YK&cTkocTh BOABI M CIIOCOOHI €€ yCTpaHeHHS 1
48 | I1.p.Ne 6. «Ilomy4yeHune keCTKOH BOABI U 1 JaTuuk anekTpo-
CIocoObI €€ yCTpaHeHUs» MTPOBOTHOCTH,
MarHuTHasi Me-
aaKka, mpuoop
JUTSL TIOJTyYeHUS
ra30B WY ara-
pat Kunmna
49 |AMIOMUHHI U €r0 COeJUHEHUS 1
50 pKeneso 1 JlaTuuk naBieHus
51 |CoenuHeHus xenes3a 1
52 [1.p. Ne 7 «Pemenue 1
BKCIIEPUMEHTAIbHBIX 33724 110 TeME
«MeTamib»
53 [Koppo3usi METaJUIOB U CIIOCOOBI 3alUTHl OT 1
HeeE
54 Metautel B IpupoJIe. 1
55 [[loHsiTHE O METAJLTYPIHU 1
56 |060061eHue 3HaHMl 110 TeMe «MeTauibhy 1
57 |KoutponbHas pabot 3 mo Teme «MeTauTb 1

XuMus H OKpYy:Kawuias cpeaa (2 v)




58 [Xumuueckas opraHu3anys IIaHeThl 3eMIIst 1

59 Oxpana 1
OKpY’KaroIel cpenpl OT XUMUIECKOTO
Barpsi3HEHHS

O000menne 3HAHMI IO XMMHH 32 KypC OCHOBHOM K0JIbI. IloaroroBka kK OCHOBHOMY rocy1apcTBeHHOMY
IK3aMEeHY
(013) (79)

60 |[BemectBa 1

61 Xumuueckue peakiuu 1

62 |OcHOBEI 1
HEOPTraHUYECKON
XMMUHI

63 |OcHOBEI 1
HEOPraHUYECKOU
XUMUHU

64 |[ToBTOpeHME U 0OOOIIEHHE IO TEME. 1
[TonroToBKa K KOHTPOJILHOU padoTe

65 [KouTponbHas padotaNed «MTorosas mo 1
KypCY OCHOBHOM HIKOJIbI»

66 |Ananu3 KoHTpoNEHOU padoThl. [lonBeneHme 1
MTOTOB roja.

67 [Pe3epBHOE BpeMms 2

68

8. OnucaHue y4eOHO-METOAHMYECKOTO M MAaTePUAJILHO-TEXHUYECKOT0
odecreyeHus.

YMK «Xumusa. 8 knaccy
I'abpuensan O. C. Xumus. 8 kiacc: yueOHUK Ui 0011e00pa3oBaTeIbHbIX OpraHU3aui /
O. C. TI'abpuensn, U. I'. Octpoymos, C. A. Crnaakos. — M.: IIpocsemienue, 2021

INa6puensu O. C. Xumus. Meroauueckoe mocodue 1ist 8§ kinacca ydeOHoe mocodue s
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KOTOPOM IIPE/ICTABICHO MHOYKECTBO
OTIBITOB TI0 XHMUH, 3aHUMATEIbHON HH()OPMAIIH, TTO3BOJISIOIIEH YBIEYh YICHUKOB
HKCIEPUMEHTAIBHOM YacThIO MpeaMeTa.
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HAYYHO-TIOMYJISIPHBIX U 3aHUMATEIbHBIX KHUT TI0 XHMHUH.
6. http://1september.ru Xypnan mist yuuteneil u He Tosbko. bosbiioe konnyecTBo padoT
YYEHHKOB, B TOM UHUCIIE€ M UCCIIE0BATEIbCKOTO XapaKkTepa.
7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii mKOIbHBIN MOPTAT CO CChUTKAMHU
Ha 00pa30BaTebHBIC CANTHI 10 XUMHH.
8. www.periodictable.ru COopHuK cTaTeif 0 XUMHYECKUX JI€MEHTaX, UIUTIOCTPUPOBAHHBIN
HKCIIEPUMEHTOM

Ilepeyennb J1a0opaTOpPHOro 000PY10BAHMS, IIPH BHINOJTHEHUH MPAKTHYECKHUX padoT
10 XMMMH 32 KypC OCHOBHO¥ 00111el HIKO0IbI.

1.ITpuGops! 1 060pyoBaHME IS MPAKTUUYECKON pabOTHI.
O6opynoBanue:

e MuxkponabopaTopusi XuMU4ecKas;

e MPOOUPKHU CTEKISIHHBIE;

e  KOJIOBI KOHHUYCCKUC,



e CTakKaHBI CTEKJISHHBIC Ha 50 MIT;
e ITAJIOYKH CTCKIISTHHBIC,

e TPYOKM COCAMHUTEIBHBIC: CTCKIISIHHBIC, PE3HHOBBIC;
e MPOOKH PE3NHOBHIE;

e CHUPTOBKHU;

e JICPXKAJKHU JUIS POOUPOK;

e INITATHB JIAOOPATOPHBIN;

e INTATHB JJIA IPOOUPOK;

e BOpPOHKA CTEKJISTHHAS;

*  GubTp;

e  CIIMYKHU,

e acOecroBas CeTKa;

e JIYUMHKH.

2.PeakTuBsbI:

e  KHUCJIOTBI: COJISTHAsI, CEpHAasi, a30THAS,
e  IIEJOYM: TUAPOKCU] HATPHS, TUAPOKCU KAIIbIIUS;
o ocHoBauwus: ruapokcua meau (1) , ruapoxcun sxenesa (111);

e CcoNM: KapOOHAT KalbIMsl, XJI0pua HaTpus, xjopua meau (1), aurpar cepebpa,
xJyiopuJ 6apusi, kKapOOHAT HATPHUsL, XJIOPUJ ATFOMUHUS,

MepMaHraHaT KaJlus, HUTpaT Kalusl, MeJHbIA Kynopoc, cyiabgat sxenes3a (11I),
cynbdar 1uHKa, cynepdocdar, aMmMuayHas ceuTpa, MoueBrHa (kapbamun),
XJIOpUJL KaJusl, CyIb(aT HATPUs, CUIMKAT HATPHsL, CyIb(aT aTFOMUHUS;

e MPOCTBHIE BELIECTBA: YTOJb, LINHK, JKEJI€30, AIIOMUHUNA, MarHuii, Me/lb, CBUHEI];

e  CIIOXKHBIE BEILECTBA: MpaMop, caxap;
e  HHJHMKATOPHI;
e okcunsl: meau (II), okcua maprania

3.0prannyeckue BeIecTBa:

e  COJIM: alleTaT HaTpus, GEHOIAT HATPHS;

e  KHCIIOTBI: YKCYCHasl KUCJIOTa, MypaBbUHAsl KMCIIOTA, OJICMHOBAS;



e  CIIMPTHI: TAHOJI, H30TICHTUJIOBHIH, TIMIICPUH, POITAHOT,
e Oensomn, heHo;

e YIUICBOABI: KpaxMaJl, I'NIFOKO3a, caxapo3a.

4.TCO:

e Kommrsiote
p

® TIPOEKTOp
e DjekTtpoHHBIE Mocoous, CD-aucku mo Temam:
® -HEOpPraHW4YecKas XUMUs;
® -OpraHuyeckas XuMusi;

e -00mIass XuMusl.

9. Inanmpyemble pe3yJIbTAThI OCBOEHHS YUeOHOIr0 MpeaMera

IIo 3aBCPUICHUIO KYpCa XUMHUH Ha 3TaHC OCHOBHOI'O 06mero O6pa30BaHI/IH BBIITYCKHHUKHN
OCHOBHOM IIKOJIbI JOJKHBI OBJIAIETh CJICAYIOUMU PE3yJIbTaTaMU:

|. Jluunocmnuvie pesynomamor:

1) ocosnanue cBoeii STHUYECKOI TPUHALIEKHOCTH, 3HAHUE MCTOPUM XUMHH 1 BKIIaa
POCCUICKON XMMUYECKON HAYKH B MUPOBYIO XHUMHUIO;

2) hopmuposanue OTBETCTBEHHOTO OTHOLIEHHS K MO3HAHMIO XUMHH; TOTOBHOCTH M
CIIOCOOHOCTH 00yYaroIIMXCcs K CaMOPa3BUTHIO U CaMOOOPa30BaHNIO HA OCHOBE M3YUYEHHBIX
(akToB, 3aKOHOB U TEOPUH XMMHUHU; OCOZHAHHOTO BBIOOpA U MOCTPOCHNE UHIUBUyaTIbHON
00pa3oBaTeNbHOI TPAeKTOPUH;

3)  @opmuposanie 1enoCTHON €CTECTBEHHO-HAYYHOM KapTHHBI MHPA, HEOTHEMJIEMOI YacThIO
KOTOPOM SBIIIETCS XUMUYECKasi KapTUHA MUPA,

4) osnadenue coBpeMEHHBIM A3BIKOM, COOTBETCTBYIOIIUM YPOBHIO Pa3BUTHUS HAYKH U
0O0I11eCTBEHHOH NMPAKTHKH, B TOM YHUCJIE U XUMUYECKUM;

5) oceoenue connanbHBIX HOPM, TIPABHJI OBEIEHHUS, posieil 1 GOPM COIUATBLHOMN KH3HHU B
coLuyMe, IPUPOJIE U YACTHOM KHU3HH HA OCHOBE SKOJOTMUYECKON KYIbTYPHI H 0€3011acHOr0
oOpalIeHus ¢ BeleCTBAMU U MaTepUalaMu;



6) @opmuposanie KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIEHHH CO CBEPCTHUKAMH H
B3POCJIBIMH B TIpoliecce 00pa3oBaTesbHON, OOIIECTBEHHO MOJIE3HOM, Y4eOHO-
HCCIIEN0BATENIBCKOM, TBOPYECKOM U IPYTUX BUJOB ACITEIBHOCTH, CBA3aHHBIX C XUMUEH.

Il. Memanpeomemnuwie pezynomameor:

1) onpeodenenue neneii cobcTBEHHOro 00yYeHHUS, HOCTAaHOBKA M (GOPMYIMPOBAHHUE ISl CEOS
HOBBIX 33/1a4;

2) naanupoeanue myTeil JOCTHKEHHS KEIAEMOTO PE3yIbTaTa 00ydEeHHUS XMMUH KaK
TEOPETHUUECKOT0, TAK M SKCIIEPUMEHTAIBHOTO XapaKTepa;

3) coomnecenue cBoux NeiCTBUIL C IIAHUPYEMBIMH PE3YJILTATAMH, OCYUECMEleHIUe KOHTPOIS
CBOCH JISATEIIBHOCTH B MPOIIECCe JOCTHKCHHS PE3YIIbTaTa, onpedeieHue Crioco00B TeHCTBUI
IIPU BBIIIOJIHEHUH JIJAOOPATOPHBIX U MPAKTUYECKUX pabOT B COOTBETCTBUU C NPAaBUIAMH TEXHUKHU
0€30I1aCHOCTH;

4) onpedenenue NCTOUHUKOB XMMHUYECKOH HH(OPMALIMH, IONY4EHHE M aHAIIU3 €€, CO3IaHNE
MH(OPMALIMOHHOTO IPOAYKTA U €r0 MPE3EeHTALUS;

5) ucnoavzosaHue OCHOBHBIX MHTCIIJICKTYaJIbHBIX Onepaunﬁ: aHaJIn3a U CUHTC3a, CPAaBHCHHA U
CUCTCMAaTHU3alluu, O606IJ_ICHI/IH W KOHKPCTU3aAllHH, 6blsi6/ieHue IPUIUNHHO-CIICACTBCHHBIX CBSI3EH U
nocmpoenue JJIOTHICCKOTro pacCyKACHUA U YMO3aKJIIFOUCHU A (I/IHIIYKTI/IBHOI"O, ACAYKTUBHOI'O U
10 aHaJ'IOFI/II/I) Ha MaTepuajic CCTCCTBCHHO-HAYYHOI'O COACPIKAHUA,

6) ymenue co3naroT, NPUMEHATH U NPEOOPA3OBHIBATH 3HAKU U CUMBOJIBI, MOJIEIIH M CXEMBI JJIs
pelieHus yueOHbIX U MTO3HABATENbHBIX 3a/1a4;

7) @opmupoearue v pazeumue K0JOTHIECKOTO MBIIUIEHHS, YMEHHE IPUMEHSTH €10 B
M03HABATEJIbHON, KOMMYHUKAaTUBHOM, COLIMATIbHON MTPAKTHKE U MPOPECCUOHAIBHON
OpHEHTALINY;

8) zenepuposanue uzieit u onpenenenue cpeiCcTB, HEOOXOIMMBIX IS UX PEATU3ALHHY.

H1. IIpeomemnsie pesynomamer:

BbINYCKHUK HAYYUTCS:
® XapaKTepu30BaTh OCHOBHBIE METO/IbI MO3HAHUSA: HaOJI0JECHHE, U3MEpPEHHE,
DKCIIEPUMEHT;

® OIMCHIBaTh CBOMCTBa TBép)IBIX, KHUAKHUX, Fa3006paSHLIX BCIICCTB, BBIACIIAA UX
CYIICCTBCHHBIC ITPHU3HAKU;

® pacCKpbIBaTb CMBICII OCHOBHBIX XUMHWYCCKUX MMOHATHH «aToM», «MOJICKYJIa»,
«XHMHUYECKUMN QJICMCHT», «IIPOCTOC BCUIECTBO», KCIOKHOC BCUICCTBOY,
«BAJICHTHOCTL», «XUMHUUYCCKasA pCaKIUA», UCIIOJIb3Ys 3HAKOBYIO CUCTEMY XUMUHU;



PacKpbIBaTh CMBICII 3aKOHOB COXPAaHEHHUS MACChl BEIIECTB, IOCTOSIHCTBA COCTAaBA,
ATOMHO-MOJIEKYJISIPHON TEOPUH;

pasnuyaTh XUMUYECKHE U (PU3UYECKUE SBIICHNUS,

Ha3bIBATh XMMUUCCKHE DJICMCHTHI,

OTIPENIETISATh COCTAB BEIIECTB 110 UX (popmyiam;

ONPEAENATh BAJICHTHOCTh aTOMA 3JIEMEHTA B COCAMHECHUSX
ONPEAENATh TUIl XUMUYECKUX PEAKIUI;

Ha3bIBaTh MPU3HAKU U YCJIOBUS NMPOTEKAHU XUMUYECKUX PEAKIUN;

BBIABJIATH NIPU3HAKHU, CBUACTCIBCTBYIOIIHUE O IPOTCKAaHUU XUMHYECKOH pCaKkuuu mnpu
BBIINIOJTHEHUHN XUMHUYCCKOI'O OIIbITA,

COCTaBJIATH (POPMYJIbI OMHAPHBIX COSANHEHUI;

COCTaBJIATH YPABHCHHUA XUMHUYCCKUX peaKuHﬁ;

coOnroaaTh npaBuia 6€30MacHO pabOoThI IPU MPOBEAECHUHN OIBITOB;
HI0JIb30BaThCS JTAOOPATOPHBIM 000PYJOBAaHHEM H MOCY/IO0H;

BBIYKCIIATh OTHOCHUTEIBHYIO MOJIEKYIIIPHYIO X MOJIAPHYIO MacChl BELIECTB;
BBIYHUCIISATH MAaCCOBYIO JIOJII0O XMMHUYECKOT'0 3JIEMEHTA 110 (OpMYJIe COeAMHEHUS;

BBIYUCIIATH KOJMYECTBO, 00bEM HIIM MACCy BEIIECTBA 10 KOJIUYECTBY, 00beMy, Macce
peareHTOB WIH NPOAYKTOB PEAKIINH;

XapaKTepu30BaTh GU3NYECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOIa U
BOJIOPOJIA;

MOJy4aTh, COOMPATH KUCIOPO ¥ BOJOPOI;

pacro3HaBaTh ONBITHBIM IIYTEM ra3000pa3Hble BELIECTBA: KUCIOPOJ, BOAOPOI;
pacKpbIBaTh CMBICII 3aKOHa ABOTaJIpo;

PaCKpBIBATh CMBICII TIOHATUN «TETUIOBOM A((DEKT peakiumy», «MOJISIPHBINH 00beM»;
XapaKkTepu30BaTh (PU3NUECKUE U XUMUYIECKHUE CBOWCTBA BO/IBI;

PacKpbIBaTh CMBICII IOHSATHUS «PaCTBOP»;

BBIUHCIISITH MACCOBYIO JIOJIIO PACTBOPEHHOTO BEILIECTBA B PACTBOPE;

MIPUTOTOBJISITH PACTBOPHI C OMPEACIIEHHON MacCOBOM J0JIel PAaCTBOPEHHOIO BEILIECTBA;

Ha3bIBaTh COCAUHCHHA NU3YYCHHBIX KJIACCOB HCOPIraHNYCCKUX BCIICCTB,



XapaKTepu30BaTh (U3MUECKUE U XUMUUYECKHE CBOMCTBA OCHOBHBIX KIIACCOB
HEOPraHWYECKUX BELIECTB: OKCHUJIOB, KUCIIOT, OCHOBaHU, COJIEH;

ONpEeNEeNATh MPUHAIJIEKHOCTh BELIECTB K ONPEACICHHOMY KJIACCy COEUHEHNN;
COCTaBISATh (POPMYJIBI HEOPTAHMUSCKUX COSAMHEHHI N3YICHHBIX KIIACCOB;

IIPOBOAUTH OIIBITHI, IOATBCPNKAAOIMIUEC XUMHUYCCKUEC CBOICTBa HN3Y4YCHHBIX KJIACCOB
HEOPTraHNYCCKUX BEIICCTB,

pacio3HaBaThb OIBITHBIM IIYTEM paCTBOPLI KUCIIOT U L[[eJ’IO‘Ieﬁ M0 UBMCHCHHIO OKPAaCKHU
WHIIKATOPA;

XapaKTepU30BaTh B3aUMOCBSI3b MEXY KIacCaMU HEOPTraHUYECKUX COCAMHEHU;
packpsiBaTh cMbici [leprnoanueckoro 3akona J[. 1. Menaeneena;

OOBSACHATh (PU3NICCKUI CMBICII AaTOMHOTO (TIOPSIZIKOBOT0) HOMEpa XUMHUYIECKOTO
3JIeMeHTa, HOMEPOB IPYIIbI U Iepuoja B nepuoanueckoit cucreme /1. . Menneneena;

00BACHATH 3aKOHOMCPHOCTH U3MCHCHHA CTPOCHHA aTOMOB, CBOMCTB 3JIEMEHTOB B
npeaciax MajbIX IMEPHUOAOB U I''TABHBIX MMOATPYIIIL;

XapaKTCPHU30BaTb XUMHNYCCKUC DJICMCHTDBI (OT BOaOpoOaa oo KaJII)IlI/Iﬂ) Ha OCHOBEC UX
ITIOJIOKCHUS B HepHOHquCKOﬁ CHUCTCMC I[ . MCHI[CJ'ICCBEI 1 0COOEHHOCTEN CTPOCHUA UX
aTOMOB,

COCTaBJIATH CXEMBI CTPOCHHA aTOMOB IIECPBBIX 20 JJICMCHTOB nepnozmqecxoﬁ CHUCTCMBbI
J. . MeHnneneena;

PacCKpbIBATbL CMBICJI MIOHATUN: «XUMHYECKas CBA3b», «BQJICKTPOOTPULATCIIBEHOCTB»,

XapaKkTepu30BaTh 3aBUCUMOCTh (PU3UUECKUX CBOICTB BEIIECTB OT TUIIA
KPUCTAJUIMYECKOW pPEHIETKH;

ONpeCacCIIATb BUI XUMHUYECKOH CBSI3H B HEOPTaHNYCCKUX COCIUMHCHHUAX,

U300paxaTh CXEMbI CTPOSHHS MOJIEKYJT BEIIECTB, 00pa30BaHHBIX Pa3HBIMU BUAAMHU
XUMHUYECKHUX CBI3EH;

PacKpeIBaTh CMBICJI MOHSITHMN «HMOH», «KATHOH», «AHHUOHY, «QJICKTPOJIUTED?,
KHEIICKTPOIUTBID», <QJICKTPOJIUTHUYCCKAA AUCCOLUAIUNA», KOKUCIIUTCIIb), «CTCIICHb
OKHCIICHUA», KBOCCTAHOBHUTCIIb), KOKHUCICHUC), «BOCCTAHOBJICHUC),

ONpCACIIATh CTCIICHD OKUCIICHUS aTOMa 3JICMCHTA B COCAUHCHUU
PacCKphIBaTb CMBICTT TCOPHUUN SHCKTPOJ'H/ITI/I‘-ICCKOI\/’I JUCcCconranuu,

COCTaBJIAATh YPaBHCHUA BHCKTPOHHTHHGCKOﬁ Jucconuanyu KUucCioT, H.[CJ'IO‘ICIZ, COHCﬁ;



L] O6’b$ICH$ITb CYH_IHOCTI: HpOHCCCﬁ BHGKTpOHI/ITH‘ICCKOﬁ aucconualnii u peaKuHﬁ HOHHOI'O
obMeHa;

® COCTaBJIATH IIOJIHBIC U COKpaIHéHHBIe HWOHHBIC YPAaBHCHUSA peaKHI/Iﬁ O6MCHa;

¢ OIpCACIATbL BOSMOXHOCTD ITPOTCKAHUA pCaKL[I/Iﬁ HOHHOTI'O O6MeHa;

® MPHUBOJAUTH PCAKIUHU, IIOATBCPKIAAOIIUC KadyeCTBECHHEIH COCTaB Pa3IMYHbIX BEIICCTB,
® OIpCACIATb OKHUCIUTCIIb U BOCCTAHOBUTCIIb,

® COCTaBJIATH YPaBHCHUSA OKUCIIUTCIBHO -BOCCTAHOBUTCIIbHBIX peaKum”I;

® Ha3bIBATb (baKTOpI)I, BJIMAIOIIME HAa CKOPOCTH XHUMHYECKOH PEaKIuu;

L4 KJIaCCI/I(i)I/IIII/IpOBaTL XUMHUYCCKUEC pCaKIU 110 PA3JIMYHBIM IIPpHU3HAKAM;

® XAapaKTCPpU30BaATh B3aMMOCBA3b MCKAY COCTABOM, CTPOCHUCM U CBOMCTBaMH
HEMCTAIJIOB,

¢ [POBOAWTH OIIBITHI IO IMMOJTYYCHUIO, CO6I/IpaHI/IIO " U3YUYCHUIO XUMHUYCCKUX CBOICTB
Fa3006pa3HI)IX BCIICCTB: YIJICKUCIIOIoO ra3a, aMMHaKa,

® pPacCIliO3HAaBaTb OIIBITHBIM HYTéM ra3006pa3Hble BCIICCTBA: yrHeKHCHLIﬁ ra3 1 aMMHaAK,
® XAapaKTCPU30BaATh B3aUMOCBA3b MCIKIAY COCTABOM, CTPOCHUEM U CBOMCTBaAMH MCTAIJIOB,

e Ha3BIBaTh OPraHMYECKHE BEIICCTBA IO MX (hOpMYIIe: METaH, 3TaH, STHIICH, METaHOI,
ATaHOJI, TJIMLEPUH, YKCYCHAsI KUCI0Ta, aMUHOYKCYCHAsl KMCIIOTa, CTEAPUHOBAs KUCIIOTA,
OJICMHOBAs KMCJIOTA, TIII0K034;

® OIICHUBATh BIMSHUEC XUMUYECCKOTO 3arPsI3HEHHS OKPY)KAIOIICH CPe/Ibl HAa OPraHU3M
YeJI0BEKA;

® TPaMOTHO OOpaIIaThCs C BEIIECTBAMU B TOBCEHEBHON KU3HH;

® OIpCACIIATh BO3SMOXHOCTD ITPOTCKAHUA peaKL{I/Iﬁ HEKOTOPBIX HpeHCTaBHTeHeﬁ
OpTraHN4Y€CKUX BECIICCTB C KUCIOPOJA0OM, BOOAOPOAOM, MCTAJLIAMH, OCHOBAHUSAMH,
TraJJOrCHaMH.

BbhINyCKHUK MOJYYUT BO3MOKHOCTb HAYYUThCS:

*  8b106UCAMD U NPOBEPAMb IKCHEPUMEHMATILHO 2UNOME3bL O XUMUYECKUX CEOUCMBAX
gewecmes Ha OCHOBe UX COCMABA U CIMPOEHUs, UX CHOCOOHOCMU 8CIMYNAMb 8 XUMUYECKUe
peaxkyuu, o xapakmepe u npoOYKMax paziudHblX XUMUYECKUX peaKyutl;

® Xapakmepu3osamb eeujecmed no cocmagy, CmpoeHuro u ceoﬁcmeam,
ycmanaeauearom l’lpu‘luHHO-CJlédCl’l’lGeHHble CeA3U Meofcdy OaHHBIMU xapakmepucmuxkamu
eewecmeda,



¢ cocmasiiAamob MOJNEKYIAPHbLE U NOJIHbLE UOHHbLE YPABHEHUS NO COKpClWéHHblM UOHHbIM

VPABHEHUAM,

® NPOSHO3UPOBAMb CnocoOHOCmb eeulecmeda nposeisimb OKUCAUMENbHRbLE UU
B80CCMAHOBUMEIbHbBIE CBOUCMBA C yuemom cmenenell OKUCIeHUS J1eMEHMO8E, 8)600}11/0;1/[)6 6 eco0

cocmae,

¢ cocmasiisimb YpAasHeHUs peakuuﬁ, coomeemcmeyroumux noc1e008amenbHOCmu
npeepaweHuﬁ HeopeaHu4eCcKux eewecme pasiudHblx Kiaccos,

* gvroBuUcaAMb U npoeepAntb IKCNEPUMERMAIbHO cUNOme3bl 0 pe3ylbmamax
6030elicmeust PasiudHblx qbakmopoe HA U3MEeHeHUe cKopocmu XUMUYECKOU peaxkyuu,

®  UCnojiv308ambsv I’lpuO6p€7’l’léHHbl€ BHAHUA OIS IKONO2UYECKU cpamontHozco nogeoerus 8

OKpydfcaroueli cpeoe;

®  UCnoav308ambs npuo6peméHHble KJllo4eesble KomMnemeryuu npu 6blnOJIHEHUU NPOEKMOE
u yqe6H0-uccvzedoeameJ1b0Kux 3a0a4 no U3y4eHuro 0601267’}’16, cnocobos nonydyenus u

pacnosnasarnus eeujecme,
*  00veKmueHo oyeHueamos MH¢OpMa1/ﬁ/l70 0 eenyecmedx U XxumuvecKux npoyeccax,

*  KpumuuecKu OmHOCUMbCA K NCe80OHAYUHOU UHDOpMayuL, Hed0OPOCO8eCMHOU

peKame 6 cpedcmeax Maccogou uH@opmayuu;

® 0CO3HABAMb 3HAYECHUEC Meopemu4eCKux SHAHUU NO XUMUU OJIA npaxmuttecxoﬁ

oesmenvbHoCmu yejnoeeka,

CO3/aI0T MOJEININ U CXEMBI JUIsl pellieHUs] yueOHBIX U MO3HABATENbHbBIX 3a/1a4; TOHUMAaTh
HE00X0IMMOCTh COOJIOICHUS IPEANUCAHUH, PesIaraéMbIX B HHCTPYKIMAX 110 HCIIOJIb30BAaHHIO
JIEKapCTB, CPEJICTB OBITOBOM XUMHH U JP.



