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1. TTIOACHUTEJ/IbHASA 3AIIMCKA

1. [ns peamu3auyu paboyeid yuebHOM rporpamMmMbl ucrosib3yercs YMK:

I'.E. Pymsutuc, ®.I'. ®enpamad. Xumus 8; yueOHMK jisi 0011[e00pa30BaTe/IbHBIX YUPEXKIEHUH. -
M.:TIpocsenienue, 2016

I'.E. Pymsutuc, ®.I'. ®enpamad. Xumus 9; yueOHUMK jisi 0011[e00pa30BaTe/IbHBIX YUPEXKIEHUH. -
M.:TIpocBeuienue, 2017

DneKTpoHHOe NpuioXKeHue K yueoHuky I'.E. Pyasutuc, ®@.I'. ®enbaman. 8 Kiacc.

OnekTpoHHOe Tipu/ioykeHue K yueOHuky I'.E. Pyasuruc, @.I". ®enpaman. 9 kiacc.

2. Pabouast mporpaMma OCHOBHOT'O 0011jero oOpa3oBaHus, pa3paboTaHa Ha OCHOBe

-  ®epepanbHbIi 3akoH «O06 o6pa3oBanuu B Poccutickoii depeparyin» ot 29.12. 2012 1. Ne 273-D3;

- Tlpuka3 MuHucTepcTBa ob6pa3oBaHus M Hayku Poccutickoii @eneparuu ot 17.12.2010 Ne 1897 (pen.
ot 29.12.2014) "OO yTBepX[ieHUd W BBEJEHUU B JelCTBHe (HefiepasbHOTO TOCYAaPCTBEHHOTO
oOpa3oBaTe/IbHOTO CTaH/[apTa 0CHOBHOTO 0011iero obpa3oBanus';

- Ilpuka3 MunucrepcTBa 0Opa3oBanust U Hayku Poccuiickoit ®eneparmu ot 31 gekadbpst 2015 1. Ne 1577
«O BHeceHMH W3MeHeHUH B (efiepasibHBIN rOCyAapCTBEHHBIM 00pa30BaTe/bHbIA CTaHJAPT OCHOBHOTO
obujero obpa3oBaHusl, YTBEpP)KIEHHbBIN NpUKa3oM MuHucTepcTBa 0Opa3oBaHusi U Hayku Poccuiickoii
denepatyu ot 17 mekabpst 2010 . Ne 1897»;

- IlpumepHasi ocHOBHasi oOpa3oBaTresibHasi TIpOrpaMMa OCHOBHOTO o0miero obpa3oBaHusi, 0fj0OpeHHast
denepasbHbIM  yUeOHO—MeTOAUUECKUM o0befriHeHHeM 10 00meMy o0pa3oBaHUIO (TTPOTOKOJ
3aceganus ot 8 anpens 2015 . Ne 1/15)

- TIporpammbl 0611ieobpa3oBaTeibHBIX yupexkaeHui «Xumusi» 8-9 knaccel. ABTop miporpammbl H.H.
I'apa .M.: «IIpocselenue», 2013r.

3.CTpyKTypa mporpamMmbl KoHLleHTpuuecKas. [IporpaMMa KOHKpeTU3HPYeT Cojlep)KaHue CTaHjapTa,
JlaeT pacripejieieHe y4yeOHBIX UYacOB M0 pasZiesiaM Kypca U peKOMeH/yeMylo TI0C/ie/[0BaTebHOCTh
W3yUeHHs] TeM W Pa3/ie/IoB C YUeTOM MEeXKIPeAMETHBIX U BHYTPHUIIPEJIMETHBIX CBSI3€H, JIOTUKHA y4eOHOro
Trporiecca, BO3PAaCTHBIX OCOOEHHOCTeM yualuxcs. B mporpamme orpesiesieH mepeueHb [I@eMOHCTpALUH,
71ab0paTOPHBIX OIBITOB, MPAKTUYECKUX 3aHATUN U paCUeTHBIX 3a7iau.

4. Ilenu v 3ajaun U3y4yeHUs IpeMera.

* OCBOEHME BA)KHEMIIIMX 3HAaHWN 00 OCHOBHBIX TMOHATUSAX M 3aKOHaX XUMHM, XUMHUECKON
CUMBOJIUKE;

* OB/IafleHue YMeHHsIMM Ha0/oiaTh XUMHUECKHe sIBJIeHHs], TIPOBO/IUTh XUMUYECKHI 3KCIIePUMEHT,
TIPOM3BO/IUTH pacueThl HA OCHOBE XMMUUYECKUX ()OPMYJI Bel|eCTB M YPaBHEHUM XMMUUYECKUX peaKL{1ii;

* pa3BUTHE TI03HABaTe/lbHBIX MHTEPECOB M WHTE/UIeKTYalbHBIX CIIOCOOHOCTeH B TMporjecce
TIPOBeJIeHUsT XMMUYeCKOT0 SKCIIePUMEHTa, CAMOCTOSITE/TbHOTO NMPUOOpeTeHus1 3HaHU B COOTBETCTBHUU C
BO3HUKAIOIIMMH )KU3HEHHBIMU TIOTPeOHOCTSIMY;

* BOCMIMTaHWE OTHOIIEHUS] K XWMHUM KaK K OJHOMYy U3 (YyH/JaMeHTa/lbHbIX KOMIIOHEHTOB
eCTeCTBO3HAHUS U 37IeMeHTY o011ieyesioBeueckoi Ky/bTyphl;

* TIpUMeHEeHWe TIONyUeHHBIX 3HAaHWM W YMeHWH [y 0e30MacHOTO MWCIO/b30BaHUSI BELeCTB |
MaTeprasioB B OBbITy, CelbCKOM XO3SIICTBE M Ha IIPOM3BO/CTBE, PpeIleHUs MPAaKTHYeCKUX 3ajau B
MOBCE/IHeBHOM )KU3HY, NpelynpeXXieHns sIBJIeHUH, HAHOCSIIMX BpeJ, 3[J0POBbIO UesloBeKa U OKpY Karolen

cpepie.

5. Tlpu u3yueHnrd xuMuu B 8-9 Kjaccax WCIO/b3yH) TEXHOJIOTHMH: DPa3BHBarollee, MpobsieMHoe,
UTPOBOE, KOJIJIEKTUBHOE 00yueHue.



2. OBIIAA XAPAKTEPUCTHUKA YUYEBHOI'O IITPEIMETA

[Ipy HamucaHWM TIpOrpaMMbl MCIIOJ/Ib30BaHa aBTOpckasi rporpamma (I'apa H.H.) mo xumuu gms
0azoBoro wm3yuenuwss xuMuu B 8-9 kmaccax mo yuebnuky I.E. Pymsurtmca, ®.I'. PenpamaHa, w3z,
[TpocBeienue, 2013 r.

B kypce 8 kiacca yuaijuecs 3HAKOMATCSA C IlePBOHAYa/JbHBIMU XWMWUYECKUMH ITOHATHUSMU:
XUMUUECKHUW 3JIeMeHT, aTOM, MOJeKyJ/a, MpPOCTble W C/I0XHbIe BellecTBa, (U3NUecKue U XUMUYeCcKUe
SIB/IEHUS, BAJICHTHOCTb; 3aK/aJblBalOTCS MPOCTeMIIMe HaBbIKM B HaNMCAHWM 3HAaKOB XUMMUECKHUX
3/1eMEHTOB, XUMUUECKHUX (POPMYJI MPOCThIX M CJIOXKHBIX BEIeCTB, COCTaBAEHUU HECTI0XHbIX ypaBHeHUMH
XMMHWUYECKHUX peaklyi; [arTCs TOHATHS O HEKOTOPbIX XUMMUECKHX 3aKOHax: aTOMHO-MOJIEKYJ/ISIPHOM
yYeHUH, 3aKOHe TOCTOSIHCTBA COCTaBa, 3aKOHe COXPAaHEeHWsl MacChl BeleCTBa; Ha MpUMepe KUCI0poJa U
BOJIOpPOZIa YINIYOJNISIIOTCS CBefleHUsi 00 3/1eMeHTe M BeljecTBe. Yualquecs W3y4aloT KaacCU(UKario
MPOCTBIX U CJIOXKHBIX BeILleCTB, CBOMCTBA BOJbI, OKCH/OB, KHCJIOT, OCHOBAHWMW, COJIEM; 3aKperisitoT
NpaKTUUeCKWe HaBbIKM, HEOOXOAMMble TIPU BBITIOJIHEHWH TIPAKTHUECKMX W JabopaTopHbIX pabor.
N3yvatoTcss cTpyktypa Ilepuogvueckoil cucCTeMbl XuUMHUecKux 3nemeHToB [I.M. MeHzeneeBa,
NepUoANUeCK 3aKOH, BU/bI XUMUYECKOU CBSI3U.

CucremMa 3HaHUM TOTOBUT Yy4alUXCsd K TPOMEXYTOYHOM arrectauydd. Kpome Toro K
TPaJIMLIMOHHBIM BOTIPOCaM M 3a/laHusIM [[00aB/ieHbl 3a/laHusl, COOTBeTCTBYoIMe EI'D, uTo JaeT rapaHTHIO
KaueCTBEHHOM TO/rOTOBKH K aTTecTalliy, B TOM uuciie B popMe EMHOr0 rocyjapCTBeHHOTO 9K3aMeHa.

Peanu3aiusi JaHHOW MporpamMMsbl B Tporiecce o0yueHMst MO3BOJIMT YYall[UMCsl YCBOUTh K/IHOUEBbIe
XUMHUYeCKrMe KOMIIeTeHLIMA Y TOHATh pPOJIb XMMUU CpeJy APYTUX HayK O MpPUpOZe, 3HaueHue ee s
yesioBeyeCTBa.

3. OIIMCAHME MECTA YYEBHOI'O IIPEJMETA B YYEBHOM IIVTAHE

EcrecTBeHHOHayuHOe o0Opa3oBaHWe — OJWH W3 KOMIIOHEHTOB TIOATOTOBKM IIO/[PACTAIOIIEro
TIOKOJIEHUSI K CaMOCTOSITe/IbHOW >KM3HW. Hapsify C ryMaHWTapHbIM, COLMaTbHO-3KOHOMHUYECKUM U
TEXHOJIOTHUECKUM KOMIIOHEHTaMH 00pa30BaHHsI OHO 00ecIieurBaeT BCECTOPOHHEe DPa3BUTHE JIMUHOCTH
pebeHKa 3a BpeMsi ero 00yueHHUs] ¥ BOCITUTAHUS B IIIKOJIE.

B cucrteme ecTecTBeHHOHAyYHOTrO 00Opa30oBaHMs XUMHS KakK yueOHbIN TIpeJMeT 3aHHUMaeT Ba)KHOe
MeCTO B TI03HAaHWU 3aKOHOB TPHUPO/bl, B MaTepyaJibHOW >KU3HU OOIeCcTBa, B peIIeHHU TJI00aTbHBIX
npobsieM uye/ioBeuecTBa, B (OPMUPOBAHWM HAyuyHOW KapTUHBI MHpa, a TakKe B BOCIUTAHUU
9K0JIOTUYECKOW KY/bTYPbI HO/EN.

B yueOHOM mylaHe Ha W3yueHHe XMMHHU B OCHOBHOM IIIKOJIe OTBOJAUTCS 2 yueOHBIX uaca B HEJIEJTIO B
TeueHue AByX jieT — B 8 (70 yacoB B rof), B 9 knacce (68 uacos B roz). Mitoro 138 uacos.

4. JMYHOCTHBIE, METAIIPE/IMETHBIE U IITPEJMETHBDBIE PE3YJ/IbTATBI OCBOEHNSA
KYPCA XUMHUN

V3yyeHre XWMHK B OCHOBHOM IIIKOJie [aéT BO3MOXXHOCTh [JOCTUYL CJIeAYIOUIUX pe3y/bTaTOB B
HarpaB/IeHUH JIMYHOCTHOT'O Pa3BUTHSI:
1) BocuTaHWe pOCCUICKON TPaXKIAHCKOM MIEHTUYHOCTH: TTaTPUOTH3Ma, JIF0OBU M yBa)keHUs K OTeuecTBy,
YyBCTBa rOP/IOCTH 3a CBOIO Po/iHY, 3a pOCCUHCKYH0 XUMUUECKYIO HayKYy;
2) ¢dopmupoBaHue 11e/IOCTHOTO MHPOBO33DeHHs], COOTBETCTBYIOIIEr0 COBPEMEHHOMY YPOBHIO pa3BUTHS
HayKd W OOIeCTBEHHOM TMPAKTUKH, a TaK)Ke COLMAJIbHOMY, KYJbTYDHOMY, SI3IKOBOMY U JYXOBHOMY
MHOT000pa3ui0 COBPEMEHHOTO MUPa;
3) dbopmHpoBaHre OTBETCTBEHHOI'O OTHOILIEHUS K YUeHUI0, TOTOBHOCTH U CITOCOOHOCTU K CaMOpa3BUTHIO U
caM000pa30BaHMIO0 Ha OCHOBe MOTHBAL[MM K 00yUeHHIO U MO3HAHUIO, BBIOOPY TpoduibHOrO oOpa3oBaHuUs
Ha OCHOBe MH(OpMaLMM 0 CYLECTBYIOIIMUX Mpodeccrsix W JUYHbIX NPodecCUOHaNbHbIX MpeArnouTeHuH,
OCO3HAHHOMY TIOCTPOEHUI0 WHAWBUYaTbHOM 00pa30BaTe/IbHONM TPAEKTOPUM C YUYETOM YCTOMUMBBIX
T03HaBaTe/IbHbIX UHTEPeCOB;



4) dopmHpoBaHHe KOMMYHUKATHBHOW KOMIIETEHTHOCTH B 00pa30BaTe/bHOM, OOIECTBEHHO I10JIe3HOM,
yueOHO-HCCIeI0BaTe/TbCKOM, TBOPUECKOU 1 APDYTUX BUAX JeSTeTbHOCTH;
5) ¢gopmMupoBaHWe TOHMMAaHUs LIEHHOCTU 3[0POBOr0 M 0e30macHOro obpas3a >KU3HH; YCBOEHUE TPaBHJI
VH/IMBU/YaJIbHOTO W KOJUIEKTUBHOTO 0€3011acHOro MOBe/leHHs B Upe3BbIUaliHbIX CUTYALUsIX, YTPOXKAIOL[UX
JKWA3HU U 3[0POBBIO JIHOIeH;
6) dopmMupoBaHHe TO3HaBaTe/NbHOU W WH(GOPMALMOHHON Ky/IbTypbl, B TOM UMC/ie Da3BUTHE HAaBBIKOB
CaMOCTOSITeJTIbHON paboThl € yueOHbIMM TIOCOOMSIMM, KHHWIaMH, [JOCTYIHBIMM HWHCTPYMEHTaMH U
TeXHUUECKUMH Cpe/ICTBaMH MH(HOPMAIIMOHHBIX TEXHOJIOTHIA;
7) dhopMHpOBaHHe OCHOB 3KOJIOTMUECKOT0 CO3HaHWSI Ha OCHOBe TIPU3HAHUS 1IeHHOCTH >KU3HU BO BCeX eé
TIPOSIB/IEHUSIX ¥ HEOOXOMMOCTH OTBETCTBEHHOTO, OEpeXXHOT0 OTHOIIEHUS K OKPYyKarolllel cpejie;
8) pa3BuUTHE TOTOBHOCTH K PEIIEHWI0 TBOPUECKUX 3ajjau, YMEHHUS HaXOAWTh aJieKBaTHble CIOCOOBI MO
BeJIeHHs1 U B3aUMOZEHCTBUS C TapTHEPaMH BO BpeMsi yueb HOM U BHey4eOHOM /1esiTe/TbHOCTH, CTTIOCOOHOCTH
OlleHUBAThb TPOO/IEMHbIE CUTYal[Ud W OMNepaTUBHO TMPUHUMAThb OTBETCTBEHHBIE PEIEHUS B Pa3/IMUHbBIX
TIPO/IYKTUBHBIX BUJAX [lesATeJIbHOCTH (yueOHasi TIOMCKOBO-MCC/Ie/lOBaTebCKasi, KiayOHas, TIpPOeKTHas,
KPY>KKOBas U T. I1.).

MeTanpeAMeTHBIMH pe3y/ibTaTaMHd OCBOEHHSI OCHOBHOM 0Opa30BaTe/lbHOM MPOTrpaMMbl OCHOBHOT'O
ob1iero 06pa3oBaHus SIBJSIFOTCS:
1) oBnasleHWe HaBBIKAMHM CAMOCTOSITEJIBHOTO TPUOOpETeHHsI HOBBIX 3HAHWM, OpraHu3alu yueOHOMU
JlesiTe/TIbHOCTH, TIOHMCKA CPe/ICTB e€ OCYyIIleCTBIIeHNS;
2) yMeHHe TIJIAaHUPOBaTh TMYTH [JOCTM)KEHUs LjeJiell Ha OCHOBe CaMOCTOSITENIbHOTO aHask3a YC/IOBUMA U
CPEe/ICTB WX JOCTH)KEHHUS, BbIIE/ISITh albTePHATUBHbBIE CITOCOOBI JIOCTW)KEHUS 1€/ U BhIOMpaTh Haubosiee
3¢ peKTUBHBIN CrI0COD, OCYIECTB/ISATH MTO3HABATeIbHYIO pe)yIeKCHIO B OTHOIIIEHUH /IeHCTBUIMA 10 PelleHHI0
yueOHBIX U T03HaBaTe/IbHbIX 33/1ay;
3) yMeHHe MOHUMATh NP00IeMy, CTaBUTh BOTIPOCHI, BBIZIBUTaTh TUTIOTE3Y, JaBaTh OMpefeieHus TIOHSATHSIM,
K/acCUUIMPOBaTh, CTPYKTypHUpPOBAaTh MaTepuaa, TPOBOAUTh 3KCIIEPUMEHThI, apryMeHTUPOBAaTh
COOCTBEHHYIO MO3ULINI0, (HOPMYJTUPOBATH BHIBO/BI M 3aK/IFOUEHUST;
4) yMeHUe COOTHOCUTb CBOU JIeMCTBUSI C TJIaHUPYeMbIMU pe3yJ/ibTaTaMH, OCYILeCTB/ISITh KOHTPOJIb CBOEM
JesTeTbHOCTU B TIPOL[ECCe IOCTMD)KEHUs] pe3y/bTaTa, OrMpefiensTb CrocoObl [elCTBU B paMKax
TIPe/IJIOKEHHBIX  YCIIOBUH W TpeOOBaHWM, KOPPEKTHPOBaTh CBOM JIHCTBUS B COOTBETCTBUU C
V3MeHSIIOLLelCsl cCUuTyaluei;
5) dbopmMHpoBaHUe U pa3BUTHE KOMITIETEHTHOCTH B 00/1aCTH UCMO/Ib30BaHUSI MHCTPYMEHTOB U TEXHUUECKUX
cpeAcTB  WHGOPMAI[MOHHBIX TEXHOJOTHH (KOMITBIOTEPOB W TIPOrpaMMHOr0  obecrieueHusi) Kak
WHCTPYMEHTA/IbHOH OCHOBBI Pa3BUTHsSI KOMMYHHMKATHBHBIX W MO3HABATEbHBIX YHUBEPCATbHBIX YUeOHBIX
JIeMCTBUI;
6) yMeHue Cc03/iaBaTh, IPUMEHSATb U TIPe0Opa30BbIBaTh 3HAKKU M CUMBOJIbI, MO/IE/TM U CXEMBI /ISl PEIeHHsT
yueOHBIX U M03HaBaTe/bHbIX 3a/lau;
7) yMmeHue W3B/NeKaTb WH(OPMALIMIO U3 Pa3/IMUHBIX HCTOYHUKOB (BK/IHOYAasi CpeACTBAa MacCOBOM
vH(pOpMalL1, KOMIaKT-JUCKY yueOHOTo Ha3HaueHus1, pecypchl IHTepHeTa), CBOOOJHO TI0/Ih30BaThCS
CTIpAaBOYHOM J/IUTEpaTypod, B TOM UHCJIE W Ha 3JIEKTPOHHBIX HOCUTENAX, COO/IOIaTh HOPMBI
HMHGOPMAI[MOHHOH W30MpaTeTbHOCTH, STHKH,
8) yMmeHHe Ha TIpaKTHKE TI0/b30BAThCS OCHOBHBIMH JIOTUYECKMMHU TPHUEMaMH, MeTO/aMH Hab/ro/ieHus,
MO/Ie/TMPOBaHMs, 00BsICHeHUS, pellieHust Tpo0JieM, TTPOrHO3UPOBAHUS U JIp.;
9) yMeHMe OpraHu30BaTh CBOKO >KHW3Hb B COOTBETCTBHM C TPEZCTaB/JI€HUSMHU O 30POBOM oOpase KHM3HH,
ripaBax 1 00513aHHOCTSIX TPa’KJaHWHA, LIEHHOCTSIX OBITHSI, KyJIbTYPbl M COLIMAILHOTO B3aMMO/IEHCTBYS;
10) ymeHue BBITIOJTHATH MO3HABaTeIbHbIE U MPAKTUUYeCKHe 3aflaHsl, B TOM UHCJie TIPOeKTHEIE;
11) ymeHWe caMOCTOATeJIbLHO U apryMeHTHMPOBAHHO OIleHWBaTh CBOW [JeWCTBUS W JeMCTBUS
OZJHOKJIACCHUKOB, CO/lepKaTeIbHO 0O0CHOBBIBasI TIPAaBUIbHOCTh W/ OIIMOOUHOCTDb pe3y/bTaTa M crocoba
JeNCTBUSI, a/leKBaTHO OIleHWBaTh OOBEKTUBHYIO TPYAHOCTh KaK Mepy (akTUYecKoro Wiu
Tnpe/riosiaraeMoro pacxojila peCypcoB Ha pellleHHe 3aZlauM, a TakKe CBOM BO3MOXKHOCTH B JIOCTH)KEHUH
1[eJIM OTIpe/Ie/IEHHOMN C/I0’KHOCTH;
12) ymenue pabotatb B rpymnrne — 3GGEKTUBHO COTPYAHUYATh U B3aUMO/IEHCTBOBAaTH HAa OCHOBE
KOOD/IMHAIIMM pa3/IMUHbIX TO3WIUM TpU BbIpaboTKe 0OIIero peiieHWs B COBMECTHOM JesTelbHOCTH,;
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C/lyliath TapTHEpa, (OpPMyIMpOBaTh U apryMeHTHPOBAaTh CBOE MHeHUe, KOPPEKTHO OTCTaWBaTh CBOHO
MO3ULIMI0O ¥ KOOPJWHUPOBATb €€ C T03WlMell TapTHEPOB, B TOM YHC/Ie B CUTYyal[iUM CTOJKHOBEHUS
VWHTEepeCcoB; TIPOAYKTUBHO pa3pelliaTh KOHGIMKTHI Ha OCHOBe y4éTa WHTEPeCOB U TIO3UIMM BCEX €ero
yUaCTHUKOB, ITOMCKA 1 OLIEHKH a/IbTePHATUBHBIX CIIOCOO0B pa3perieHusi KOH(IMKTOB.

IIpegMeTHBIMHU pe3yjbTaTaMd OCBoeHMss OCHOBHOH 00pa30BaTe/ibHOM MPOrpaMMbl OCHOBHOT'O
o0111ero oOpa3oBaHus SIBJISTIOTCS:
1) dopmupoBaHre TepBOHAYa/JbHBIX CHCTeMaTU3WPOBAHHBIX TMIPE/ICTAaBAeHUM O BellleCcTBaxX, UX
TIpeBpallleHUsIX M MPaKTUUeCKOM TpUMeHeHWHW; OBJafieHHe TIOHSTUWHBIM amrapaToM W CHMBOJUYECKAM
SI3BIKOM XUMUU;
2) oco3HaHWe OOBEKTHBHOM 3HAUMMOCTH OCHOB XMMHWUECKOM HayKH KaK 00/1aCTM COBPEMEHHOTO
€CTeCTBO3HAHHS, XUMUUECKHUX TpeBpallleHnii HeOopraHUueCKWX M OpPraHhYecKuX BelleCTB KakK OCHOBBI
MHOTHX SIBJIEHUW >KUBOW U HE)XUBOW TPUPO/IbI; yTyOsieHue TipeiCcTaB/ieHnd 0 MaTepHa/TbHOM eJUHCTBe
MUDa;
3) oBjlaZieHWe OCHOBaMM XHWMHUECKOW TPAMOTHOCTU: CIIOCOOHOCTBHIO aHA/IM3UPOBaThb M OOBEKTUBHO
OlLIEHWBAThb >KW3HEHHBIE CUTyal|uM, CBsI3aHHble C XWMHEH, HaBbIKaMH 0e30rMacHOro oOpalleHust C
BellleCTBaMH, HCTIO/b3yeMbIMA B TIOBCEJJHEBHOM >KW3HW; YMEHHeM aHa/JW3UpOoBaTh W IJIAHWPOBATh
9KOJIOTUUeCKH Oe30TiacHOe TIOBe/IeHNe B LIe/siX COepekKeHusl 3710pOBbsi M OKPY KaroILei Cpefibl;
4) ¢dopMupoBaHWe yMeHHI YCTaHaB/IWBaTh CBSI3U MeXAy peanbHO HaOI0/aeMbIMU XUMUYeCKUMHU
SIBJIEHUSIMU Y TIPOLIeCCaMH, TTPOUCXO/SAIIMMUA B MUKPOMUPE, OOBSICHITh PUUUHBI MHOT000pa3ust BEIeCTB,
3aBUCUMOCTh MX CBOWCTB OT COCTaBa U CTPOEHHs, a TaKKe 3aBUCHMOCTb TNPUMEHEHMs BeIeCTB OT UX
CBOMCTB;
5) mpuobpeTeHKe OTMbITa WCIOIb30BaHUS Pa3/MUHBIX METO/[0B M3YyUeHHsl BelllecTB; HAOJIIOZeHUsT 3a UX
TIpeBpaIlleHUsIMU  TIPU  TIPOBE/IeHUM HEeCT0XKHBIX XUMHUYEeCKMX JKCIepUMEHTOB C UCIO/b30BaHUEM
nabopaTopHoro 060pyi0BaHUs U PUOOPOB;
6) yMeHHe OKa3biBaThb TEpPBYIO TOMOIIb TPU OTpPaBAEHUSIX, OXKOraX U [PYrMX TpaBMax, CBS3aHHBIX C
BellleCTBaMH 1 J1abopaTopHbIM 000py/J0BaHUEM;
7) oB/azieHye nMpuéMaMu paboThl C MH(POPMAI[el XUMHUUYECKOTO CO/IeP>KaHMsl, TIPeICTaB/IEHHOW B pa3HOU
dopme (B Buie TekcTa, Gopmys, TpapuKoB, TAOMUUHBIX JAHHBIX, CxeM, dhoTorpaduii u ap.);
8) co3maHue OCHOBBI /i1 (POPMHUPOBaHUS UHTEpeca K PacCIIMpPeHUI0 U yIyO/IeHuI0 XMMUYeCKUX 3HaHUM U
BbIOOpa XMMUK Kak TMPOGUILHOTO TIpeAMeTa TIPU Tiepexo/ie Ha CTyreHb cpefiHero (TI0/THOTo) o0iiero
obpa3oBaHusl, a B /Ja/IbHEHIIEM U B KauecTBe cdepbl CBOel TpodecCHOHaNbHOM /1esTe/TbHOCTH;
9) ¢dopmupoBaHWe Tipe/CTaBAeHUM O 3HAUEHUWM XUMUYECKOM HayKu B peLleHUM COBPEMeHHbIX
9KOJIOTHUECKUX TIP06/IeM, B TOM UHKC/Ie B MPeIOTBPAILEHUH TEXHOTEeHHBIX U 9KOJIOTMUYECKMX KaTacTpod.

5. COAEPXXAHUE YYEBHOI'O ITPEAMETA

B cucteme ecTecTBEHHOHAayuyHOTO0 0Opa30BaHUs XUMHS KakK yueOHbBIH MpeaMeT 3aHMMaeT BaXKHOE
MEeCTO B TIO3HaHWM 3aKOHOB TIPUPOZbBI, (HOPMUDOBAaHWM HAyYHOM KapTWHBI MHpa, CO3/IlaHUM OCHOBBI
XUMUUYECKUX 3HAHWH, HeOOXOUMBIX [/Is1 TIOBCEJHEBHOM >KWU3HH, HAaBLIKOB 3/[0POBOT0O M 6e30IMacHOro st
yesioBeKa U OKpYyKarollleli ero cpefjpl 00pa3a )KU3HHU, a TaKKe B BOCTIUTaHUU YKOJIOTUUECKOU KY/bTYPHI.

YCrentHoCTh U3y4yeHUs] XWMHHU CBsi3aHa C OBJIQJIeHMEM XHMWYECKUM SI3bIKOM, COOJF0/IeHHueM
npaBun  Oe3oracHOW  paboThl TIpM  BBITIOJIHEHWM  XMMHUUYECKOTO  JKCIepUMeHTa, 0CO3HaHHEeM
MHOTOUHC/IEHHBIX CBSI3ei XUMUU C [PYTUMHU MpeiMeTaMH IIKOJILHOTO Kypca.

[TporpaMMa BK/ItOUaeT B ce0si OCHOBBI HEOPTaHWUYEeCKOW W OpraHudeckoid XUMHM. ['7TaBHOW Hjee
TIPOTPaMMBI SIBJISIETCS CO37laHKe 0a30BOT0 KOMILIEKCA OTMIOPHBIX 3HAHWM 110 XUMHU, BbIPA)KEHHBIX B (hopMme,
COOTBETCTBYIOIIe BO3PACTy 00yUaroImxcs.

B cojepkaHuy J@aHHOrO Kypca Tpe/icTaB/eHbl OCHOBOMOJArarplijie XMMUUecKue TeopeTHuecKue
3HaHWS, BK/IIOUAIOIINe W3y4yeHHe COCTaBa U CTPOEHMsS BeIeCTB, 3aBUCMMOCTH WX CBOMCTB OT CTPOEHUs,
TPOrHO3UPOBaHUe CBOMWCTB BeIEeCTB, HMCC/ieZlOBaHWE 3aKOHOMEPHOCTelM XUMHUeCKUX TpeBpallleHud u
TMyTel yrpaB/ieHrs MU B 1[eJIsIX TT0/TyueHHs BeI|eCTB U MaTepHasioB.



TeopeTruecKyt0 OCHOBY H3yueHHsI HEOPraHUUeCKOW XWMHUU COCTaB/isieT aTOMHO-MOJIEKYJ/ISIPHOe
yuenue, [lepuogvueckuii 3akoH [I.V. MeHJeneeBa ¢ KpaTKUMM CBe/IeHHSIMA O CTPOEHMM aToMa, BHUax
XUMHYECKOM CBSI3M, 3aKOHOMEPHOCTSIX MPOTeKaHHs XUMUUECKUX PeaKLIUi.

B wusyueHun Kypca 3HauuTesibHasi POJib OTBOJWUTCS XUMWUYECKOMY SKCIIEpMMEHTY: IPOBeeHHI0
NPaKTUYEeCKUX U J1abOpaToOpHBIX pabOT, OMMCAHWIO pe3y/bTaTOB YUYEHWUYECKOTO 3SKCIIEePUMEHTa,
coO/TI0/IeHHI0 HOPM U1 TIpaBHJT 6e3011acHOM paboThl B XMMHUECKOH 1abopaTOpHH.

Peanu3aiusi /[aHHOW TIpOrpaMMbl B Tiporiecce OOyueHMs TIO3BOJIUT OOYYarOL[UMCS YCBOUTh
K/IFOUeBble XMMUUeCcKre KOMITeTeHIIMU U TIOHATh POJIb U 3HaueHue XMMUU Cpe/iu APYruxX HayK O Ipupoje.

N3yuenue rmipeaMera «XuMusi» B UaCTH (OPMHUPOBAHUS Yy OOydaromUXCsi HAyyHOTO
MHUDOBO33DEHUs, OCBOeHHs OOlljeHayuHbIX MeTOo/[0B (HabmrofieHne, U3MepeHHe, SKCIepUMEHT,
MOZIeJIMPOBaHKeE), OCBOEHUSI TTPAKTUUYECKOT0 NMPUMEeHEeHHsI HayYHbIX 3HAaHUM OCHOBAHO Ha MEXXIPeJMEeTHBIX
CBsI3IX C npeaMeTtamu: «buomnorus», «['eorpadus», «cropusi», «JIlutepatypa», «Maremarrka», «OCHOBBI
0e30MacCHOCTHY XXU3HEJeATeTbHOCTH», «PyCCKUH S3bIK», «DU3UKa», «DKOIOTHS».

ITepBoHauanbHbIE XMMUYECKHE TOHATHUA

[Mpenver xumun. Tena u eewjecmsa. OCHOBHble MemoObl NO3HAHUS: HabAOeHuUe, u3MepeHue,
akcnepumeHm. PusnUecKre U XUMUUYeCKHe siBjieHUs1. YucTble BemecTBa U cMecu. CriocoObl pa3zeneHust
cmeceil. AToM. Monekyna. X¥MHAYeCKUM 3/1eMeHT. 3HaKM XMMUUeCKHX 3/1eMeHTOB. [IpocTele v c10KHbIe
BelllecTBa. BaneHTHOCTb. 3akOH nocmosiHcmea cocmasa eewjecmed. Xumuueckue (Gopmysbl. VHIEKCHI.
OTHOCUTe/IbHAs aTOMHas M MOJIeKyJIsipHasl Macchl. MaccoBast 10/11 XMMUUeCKOro 3jIeMeHTa B COeIMHeHUN.
3aKOH COXpaHeHUsl MaccChl BelllecTB. XUMUueckue ypaBHeHUs. KosdduimeHTbl. YCI0BUS U MPU3HAKU
NIpOTeKaHusl XMMUUEeCKHX peaklyi. Mok — elHMLIa KOTMUeCcTBa BelllecTBa. MoJisipHast Macca.

Kucnopog.

Kucnopos — xvuMuueckuii 3/ieMeHT U TipocToe BelljecTBO. O30H. Cocmag 8030yxa. Pusnyeckue U
XUMHYeCcKre CBOWMCTBa Kuciopo/a. [TosnyueHre U mpuMeHeHue Kuciopoga. Tenaogot a¢hgpekm xumuueckux
peakyuli. I[Tonssmue 06 3k30- U 3HOOMePMUUECKUX PeaKyusix.

Bopgopoga.

Bogopoa, ero oOijas xapakTepucTHKa W HaxoxeHue B mipupoje. IlosyueHue BoZopoja W ero
(du3uyeckue cBocTBa. XMUUeCKHe CBOMCTBA Boziopo/ia. [IpumMeHeHue.

Bopa. PacTBops!

Booa e npupode. Kpyzoeopom 600bl 8 npupode. ®Pusnueckre U XUMHUUYECKHWe CBOWMCTBA BO/IbI.
[Ipumenenvie Bogbl. Bopa-pactBoputens. PactBopbl. HacklnieHHble W HeHachI|eHHbIe PacTBOPBI.
PacTtBopuMoOCTh BellleCcTB B Bofie. Pacmeopumocmb gewjecme 6 6ode. KoHlleHTpalysi pacTBOpoB. MaccoBasi
Jl0J1s1 paCTBOPEHHOI'0 BellleCcTBa B pacTBOpe.

OcHoBHBbIe K/1acChl HEOPraHNYeCKHX coe{MHeHH I

Mons — efuHMLIa KO/IMYeCTBa BelljecTBa. MoJssipHass Macca. BblumciieHdss 10 XMMHUYeCKUM
ypaBHeHUsiM. 3aKOH ABorajpo. MonsipHbiii 06bem ra3oB. OTHOCUTebHAs TUIOTHOCTb Ta30B. OO0beMHbIe
OTHOLLIEHUS Ta30B [PU XUMUYECKUX peakLHsX.

Oxkcugel. Krnaccudwukarus. Homenkmatypa. @usuueckue ceolicmeda OKCUO08. XUMUUYECKHe
cBolicTBa OKCHJOB. [losnyueHue u npumeHeHue okcuoog. OcHoBaHus. Knaccudukauums. HomeHknaTypa.
du3suueckue ceolicmea ocHosaHull. IlonyueHue ocHoeaHull. XMMHUeCKWe CBOMCTBA OCHOBaHHUU. Peakiiys
HeiTpanu3aiuu. Kucnotel. Knaccudukanus. Homenknarypa. dusuueckue cgoticmea kuciaom. IlosyueHue
U npuMeHeHue Kucjaom. XuMuueckue CBOMCTBa KUCIOT. IHAWKATOphI. VI3MeHeHWe OKpacKy MHAWKATOPOB B
pa3nuuHbIix cpepax. Comu. Knaccudukaims. Homenknarypa. @usuueckue ceolicmea cosell. IlonyyeHue u
npumeHeHue coseli. XUMA4YeCcKre CBOMCTBa cosieil. ['eHeTUUecKast CBSI3b MeXKy KlacCaMH HeOpraHu4eCKUxX
coenuHenuit. ITpobaema 6e30nacHO20 UCNOABb308AHUS Beujecms U XUMUYeCKUX peakyull 8 no8ceoHe8Hol
Jtcu3HU. ToKcuuHble, 20proule U 83pbl80ONACHble gewjecmad. bbimosas xumuueckas 2pamomHOCb.

ITepuouueckud 3aKOH U MNepUojUYecKasi CHUCTeMa XUMHUYecKux 3jemeHToB [I.W.
MenpgeneeBa. CTpoeHue aToMma.

[Tepropgnueckuii 3akoH .M. MenpeneeBa. [lepuoguueckas cucteMa XMMUUECKUX 371eMeHTOB [].1.
MenpeneeBa. CTpoeHue aroma: $/pO, SHepreTuueckuii ypoBeHb. CocTaB sjpa aTOMa: MPOTOHBI,
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HeWTpoHbl. M30Tonbl. PU3NUECKUM CMBIC/I aTOMHOTO (MOPSIAKOBOTO) HOMepa XUMHUYECKOTO 3/1eMeHTa,
HOMepa TpYIIbl U Tepyuojia TepuoAuueckoit cucrteMbl. CTpoeHHe >HepreTHYecKUX YpPOBHEH aToOMOB
repBbix 20 XUMHUYECKHUX 3/€MEeHTOB Mepuoauueckor cuctembl .M. MeHpeneeBa. 3aKOHOMEPHOCTU
V3MEHeHHUs CBOMCTB aTOMOB XHWMHYECKHX 35/IEMEHTOB M MX COeJUHEHWH Ha OCHOBE TIOJIOKEeHHUSl B
nepuoanueckor cucreme .M. MeHzeneeBa u ctpoeHusi aroma. 3HaueHue [leproanueckoro 3akoHa [.U.
MeHpeneeBa.

DneKkmpoompuyamenbHOCMb AmMoOMO8 XUMUYECKUX 3/1eMeHmos. KoBaneHTHasi XMMUUecKasl CBS3b:
Herlo/IsipHast U rosisipHast. [ToHssimue 0 8000POOHOL Ces3U U ee 8AUsTHUU Ha ¢puduuecKue cgolicmea seujecmes
Ha npumepe 600bl. VloHHasi cBsi3b. MeTarynueckasi CBsi3b. Tunbl Kpucmanauueckux pewemok (amomHas,
MO/IeKyipHAsl, UOHHAs, Memaniuueckas). 3agucumocmb ¢pusuueckux ceolicme eeujecmg om mund
Kpucmaniu4eckoll pewlemku.

XumMu4JeckKue peakiyuu

IMonsimue o ckopocmu xumuueckoll peakyuu. Pakmopbl, eausowjue Ha CKOpOCMb XUMUYECKOU
peakyuu. IToHsamue o kamaauzamope. Knaccudukariyss XMMUUeCKUX peakLyii M0 pa3/MYHbIM MPHU3HAKAM:
YUCIy W COCTaBYy MCXOJHBIX U TIOYUEHHBIX BeIeCTB; W3MEHEHUIO CTeleHel OKUC/IeHUs] aTOMOB
XUMHUYECKHX 3JIeMEeHTOB; TIOIJIOLLeHHI0 WIW BbIJIEe/IEHUI0 SHepruu. OJIeKTPOJIUTAYeCcKas AUCCOLAALIUS.
ONeKTPONMUTbI M He31MeKTPoauThl. MoHbl. KaTHOHBI M aHMOHBI. Peakiuy MOHHOTO OOMeHa. Y CoBUs
TIPOTEeKaHWsI peakldid MOHHOrO0 OOMeHa. DJIeKTPOJIMTHUeCKasi AUCCOLMAIUs KUCJIOT, Iesioueid U Cosei.
Crenenb okucaeHust. OrnipesiesieHHe CTeNeHU OKUC/IEHWS aTOMOB XMMUUECKUX 37IEMEHTOB B COeIUHEHUSIX.
Oxucnurtens. BoccranoBuTesnb. CylIHOCTb OKUC/IUTE/TbHO-BOCCTAHOBUTE/TBHBIX pPeaKLWH.

Hemetannsl IV — VII rpynn 1 ux coejuHeHus

[Tono)keHre HeMeTasJIOB B TEePUOJUUECKON CUCTeMe XHMUUeCcKuX snemeHToB [I.V1. MeHjesneeBa.
OO6mmue cBoiicTBa HeMeTa/UIoB. ['ajoreHsl: Hr3nMUecKre U XMMUYecKue cBoiicTBa. CoelHEHHS Tajlor€HOB:
XJIOPOBO/ZIOPO/I, XJIOPOBOZOPO/JHasi Kucjaota U ee cond. Cepa: u3Mueckre U XHMMHYECKHEe CBOMCTBaA.
CoesiuHeHHs1 cepbl: CepPOBOJOPO/, Cy/lbdUbl, OKCHAbI cepbl. CepHasi, cepHUCmMAs U Cepo8OOOPOOHAs
Kuciombl U UX COMM. A30T: du3nyeckre U XUMUUeCKUe CBoMcTBAa. AMMMaK. Comu aMMOHUsL. OKCHZbI
asota. A3oTHasg Kucrota U ee conmu. Pocdop: ¢usmueckue U xXuUMHUeckde cBoicTBa. CoevHeHUs
docdopa: okcup dhocdopa (V), oprodocdopHast KUCIOTa U ee COMU. YTepo: hru3nueckre U XuMruuecKre
CBOMCTBa. Aniomponusi yenepoda: anmas, epagpum, kapbuH, ynieperbl. CoeiHEHUs YTiepofa: OKCHUZbI
yrnepoga (II) u (IV), yrosibHasi Kucsiora v ee comi. KpemHuil u e2o coeOuHeHusl.

MeTta/ibl ¥ UX COeJMHEHUS

IMonosceHue memannoe 8 nepuoduueckoll cucmeme Xumuueckux 31emeHmos [I.U. MenOeseeea.
Memannbi 8 npupode u obwjue cnocobbl ux noayuerusi. Obwjue usuueckue ceoticmga memaniog. Obie
XUMHYeCKre CBOWMCTBA MeTasyIOB: peaKkMU C HemeTa/JlaMU, KACIOTaMH, COSIMUA. D/1eKMmpOoXUMUUYEeCKul
ps0 HanpsixceHull memannos. Lllenoynble MeTasuibl U UX coefHeHus. IlleouHO3eMenbHbBIE MeTalIbl U UX
coeiuHeHus. AmoMuUHUNA. AMMOTEPHOCTh OKCHa M THApoKcuja amomuHusi. JKenezo. CoeguHeHUs
)Kese3a U X CBOMCTBA: OKCHU/IbI, TUAPOKCHABI M conu kene3a (II u I11).

Oprannuyeckast XMuMHus

[TepBoHaua/nbHbIe CBeZleHWsT O CTPOEHHWM OpraHWYeCKUX BellecTB. YTIJIeBOZOPOZbL: MeTaH, 3TaH,
TWIeH. FicmouHuKu y21e8000p0008: NpupoOHblll 2a3, Hegpmb, y2o1b. Krucnopocojepskaliiye coeJuHeHNs:
CcrpThl (METaHOJ, 3TaHOJI, T/MLEPHH), KapOOHOBbIe KUCIOTHI (YKCyCHasi KHUC/IOTa, aMHHOYKCYCHast
KHCJIOTa, CTeApPUHOBAs M OJIeMHOBAast KMUC/IOThI). BHUOOrnuecky BaykHbIe BeIleCTBa: >KUPbI, TJIF0K03a, OesTKu.
Xumuueckoe 3az2psi3HeHUe oKpyicaroujeli cpeobl U e20 N0CAe0Cmaus.



6. TEMATUYECKOE IVNTIAHUPOBAHUE C OIIPEJAE/IEHUEM OCHOBHbBIX BU/10B
YUYEBHOMU JEATE/IBHOCTH

CopepixaHue yueOHOro nmpejmMera
«Xumus 8 kiacce»

OcHoBHbIe BU/IbI y4eOHO! JeATeTbHOCTH

Pa3pen 1. IlepBoHauanbHbIe XMMHYeCKHe NOHATHA (21 u)

1. XviMHs Kak 4acCThb eCcTeCTBO3HaHud. Bejectsa u nx
CBOiCTBa. 2. MeTo/bl 1103HaHUS B XUMHU: Hab/ro/jeHue,
skcriepuMeHT. 3. TIpakTrdeckasi pabota 1. TIpuémer
Ge3omnacHoit paboThl Cc 060pyj0BaHKEM U Bell{eCTBaMH.
Crpoenue ryiameHu. 4. YucTele BelljecTsa U CMeCH.
CniocoOsI paszgenenus cveceid. 5. IIpaktiueckasi pabora
2. OuncTKa 3arpsi3HEHHOM 1MoBapeHHoM conu. 6.
®dusnueckre U XMMUUeCKUe sIBJIEHHSI.

7. ATOMBI, MOJIEKYJIbl ¥ MOHBL. 8. BeljecTBa
MOJIEKY/IIPHOTO ¥ HEMOJIEKY/ISIPHOTO CTPOEHUS.
Kpucrannmnueckye periétku. 9. [IpocThle U C/10’KHBIE
BelllecTBa. XuMHUueckuii ssemeHT. 10. S3bIK XUMUM.
3HaK{ XUMHAYeCKUX 3/1leMeHTOB. OTHOCUTebHas aTOMHast
Macca. 11. 3aKoH IIOCTOSIHCTBa COCTaBa BellecTs. 12.
Xumnueckue ¢opmysisl. OTHOCUTe/bHAs! MOJeKYJ/IsIpHast
Macca. KauecTBeHHBII 1 KOJTMUeCTBEHHbBIN COCTaB
BeljecTBa. 13. MaccoBast j0/11 XUMHUYeCKOro 3/1eMeHTa B
coefuHeHNH. 14. BaneHTHOCTh XMMUUYECKUX 3/1eMEHTOB.
OnpeieneHye BaJeHTHOCTY 3/1eMEHTOB 110 (popMyJie
OuHapHbIX coefiuHeHUH. 15. CocTaBieHre XUMUYeCKUX
(hopMy1 OMHAPHBIX COeJUHEHUM 110 BaJIEHTHOCTH. 16.
ATOMHO - MOJIeKY/IsIpHOe yueHrel7. 3aKOH COXpaHeHus
Macchl BelllecTB. 18. XuMuueckre ypaBHeHUs. 19. Tumbl
XUMHUecKux peakiuid. 20. [ToBTopeHue 1 00001IeHUE 110
TeMe «IlepBoHauabHbIE XUMUUECKUE TTOHSATHSI».
21.KouTtposbHas pabotaNel 1o TeMe: «IlepBoHavaIbHbIE
XUMHUUECKUE TTOHSATUS».

HemoHcTparmu. JlabopaTopHoe 060pyj0BaHNe U TIPHEMBI
Ge3omacHo# paboTsl ¢ HUM. CrIOCOObI OUMCTKH BEIeCTB:
KpPHUCTaNIM3aLus, JUCTUIISILIUS, XpOMaTorpadusl.
HarpeBanue caxapa. HarpeBanue napacduHa. ["'opeHue
napaduHa. BzanmoseiicTBre pacTBOpoB: KapOoHaTa
HaTpUs U COJISTHOM KUCJIOTHI, CyJibdara meu (I1) u
rUpoKcH/ia HaTpusl. B3aumogelictBue
cBeXXeocakaEéHHOro ruzipokcya Meau (I1) c pacteopom
TJIFOKO3bI TIPH 0OBIYHBIX YCIOBUSIX U IIPU HarpeBaHUU.
JIabopaTopHbIe OMBITHL. PacCMOTpeHue BeljecTs C
pas3MUHbBIMU (U3UYeCKUMU CBOMcTBaMU. Pa3zeneHue
CMecCH C IIOMOLLbE0 MaruuTa. I1pumeps! (pusnueckux u
XUMHUUECKUX sIBJIeHUN. Pa3noykeHrie OCHOBHOTO
kapbonata meau(1T). Peakiu 3aMeItieHust Meid
kesie30M. IIpyMepsl POCTHIX U CTI0XKHBIX BeLleCTB B
Pa3HbIX arperaTHbIX COCTOSHUAX. Mozenu
KPHUCTal/IMUeCKUX peléToK. OMbIThI, OTBEPXKJAI0LI{1e
3aKOH COXpaHeHMsI MacChl BellleCTB. PacuéTHble 3a7aui.
BrruriciieHrie OTHOCHUTEIBHOW MOJIEKY/IIPHON MacChl
BellleCTBa 10 ero ¢opmysie. BeruncieHre MaccoBO 10U
3/1eMeHTa B XMMUUYEeCKOM COeJUHEHHH. Y CTaHOBJIEHUEe
rpocTeiiiiei GopMysibl BellleCTBa 10 MaCCOBBIM JIOJISIM

Pasnuyatk npesMeThl H3yueHUst eCTeCTBeHHBIX HayK.
HabsroiaTh CBOICTBA BeIL[eCTB U MX U3MEeHeHUsI B X07ie
XUMWAYeCKHX PeakLUi. YUUTbCSl TIPOBOAWUTE XUMHAYeCKUH
sKcriepuMeHT. CoOMoaTh TpaBu/ia TEXHUKU
Ge30macHOCTU. YMeThb OKa3bIBaTh I1E€PBYIO TIOMOILb ITPU
OTpaBJIeHHUsIX, 0XKOTrax U TpaBMax, CBsI3aHHBIX C
peakTHBaMHU M 71ab0paTOpHBIM 000PYJ0BaHUEM.
3HAKOMUTHCS C TabOpaTOPHBIM 000PYJ0BaHUEM.
V3yuath CTpOeHUe I/IaMeHH, BbIIBUTast TUIIOTE3bl U
IIpOBepsisl UX SKCIIepUMEeHTa/IbHO. YMeThb pas/iessiTh
CMeCcH MeToJjJaM{ OTCTavBaHUsl, GUILTPOBAHUS U
BbInapuBanus. OnpesensaTb NPU3HAKA XUMHUUECKUX
peakuui

PaznnuaTh MOHATUS «aTOM», «MOJIEKYJIa», «XUMUUeCKUi
3JIEMEHT», «HOH», «3JIEMEeHTapHbIe UaCTHUIBI».
Pasnuuath NOHATHS «BellleCcTBa MOJIEKYJISIPHOTO
CTPOEHUsI» U «BeIlleCTBa HEMOJIEKY/ISIPHOTO CTPOEHHUSI».
OrnpefiesiAiTh MOHSITUE «KPUCTa/VIAYeCKast peléTKay.
OrpeiensiTb BaIEHTHOCTh aTOMOB B OMHAPHBIX
coepuHeHUsIX. OnpesiensaTh COCTaB MPOCTENIINX
CoeMHEHUH TI0 X XUMAYeCKUM (OpMy/iaMm.
N306pakaTh MPOCTEHIIIe XUMUUECKHe PeaKLUH C
MOMOLLbH0 XUMUYECKUX ypaBHeHHH. COoCTaB/IsAITh
(hopMyJibl GMHAPHBIX COeTUHEHUH 10 N3BECTHOM
BaJIEHTHOCTH 3/1eMeHTOB. Mo/ieTupoBaTh CTPOEHHE
MOJIEKY/I MeTaHa, aMMHaKa, BOZ0PO/ia, XJIOPOBOAOPOJA.
PaccuuThIBaTh OTHOCUTE/IBHYIO MOJIEKY/ISIPHYIO MacCy
BelllecTBa I0 ero (popMmyJie. PacCuMThiBaTh MacCOBYHO
JIOJIF0 XMMHAYECKOr0 /IeMeHTa B COeJUHEeHNH.
PaccunThIBaTh MOJISIPHYIO MacCy BelljecTBa.
YcraHaBnuBath npocTeiiiiye (hopMysibl BelllecTs 10
MacCOBBIM [I0JISIM 3/IeMEHTOB. BeIunc/isTe o
XUMWYECKHUM ypaBHEHHUSIM MacCy WM KOJIAYeCTBO
BelllecTBa 10 U3BECTHOM Macce UM KOJIMUeCTBY OZHOTO
13 BCTYMAOL[UX B PeakLU0 WM M0JyYaronuxcs
BerlecTB. [Tonb30BaThCs MHPOPMALeH U3 JPYyTUX
WICTOYHMKOB JIJIsl IOJrOTOBKH KPAaTKWX COOOIIeHUH.
'0TOBUTH Ipe3eHTaLU 110 TeMe




3/1eMeHTOB. BbIuncieHust 1o XUMHUUeCKUM ypaBHEHUSIM
MacCChl WX KOJIMYeCTBa BelllecTBa 10 U3BeCTHOU Macce
WM KOJTMUECTBY OJHOTO M3 BCTYITAOI[UX B PEAKILIUIO WU
TI0JTyYaIOLIUXCS BEILleCTB

Pazpen 2. Kuciop

oj1. 'openue (5 u)

1. Kucsopog, ero o61ijast XapakTeprCcTHKA ¥ HAXOKeHHe
B nipupozie. [losyueHre KUCI0poa U ero (prsryeckre
CBOICTBA. 2. XUMHUecKre CBOMCTBa KUCI0poa. ['opeHue
U MefyieHHOe okrciieHne. Okcubl. [IpumeHeHye
Kucopoza. 3. Ipaktuyeckasi pabota 3. [TonyueHue u
cBoiicTBa Kuciaopoga. 4. O30H. ANIOTpoIvs KUCI0POZa.
5. Bo3ayx u ero coctag. 3amura atMocgepHOro Bo3yxa
OT 3arpsA3HeHul. [JemoHcTparun. Pu3nyeckre CBOMCTBA
kucopozia. [Tonyuenre u cobrpaHue Kucjiopoza
METO/IOM BbITeCHEHUsI BO3JyXa U BOABL. Y CJIOBUS
BO3HMKHOBEHMS U TIpeKpallleHys ropeHus. OnpesienieHne
cocrtaBa Bo3zyxa. JlTabopaTopHbie OrbITel. O3HAKOMJIEHHE
c obpasLjamMu OKCH/I0B

VccnemoBaTh CBOMCTBA M3yUaeMbIX BEI[eCTB.
HabsroaTh du3nyeckre ¥ XMMHUECKYe MTpeBpalleHust
M3yvaeMbIX BellleCTB. PacriosHaBaTh OIMBITHBIM MTyTEM
KHC/1opo/i. OnMchIBaTh XUMUYECKHe peakLivy,
Habsro/jaeMble B X0/ie IeMOHCTPALMOHHOTO U
1abopaTopHOTro 3KCrepruMeHTa. Jles1aTh BbIBOABI U3
pe3y/IbTaToOB MPOBe/JEHHBIX XUMUUECKUX OITbITOB.
YyacTBOBaTh B COBMECTHOM 00CY>KJeHIU Pe3y/IbTaToB
onbITOB. OKa3bIBaTh MIEPBYIO MOMOIIIb TIPU OTPaBJ/IEHUSX,
0’KOTaX M TPaBMax, CBSI3aHHBIX C PEAKTUBAMU U
nabopatopHbiM 060pyoBaHueM. COCTaBIsATE (GOPMYJIbI
OKCH/IOB TI0 U3BECTHOMW BaJIEHTHOCTH 3JIEMEHTOB.
3anuchIBaTh MPOCTEHIIE YPaBHEHHST XUMUYECKUX
peakuuii. [Tosb3oBaThCst HHGOPMaLed U3 JPyTrux
WICTOYHMKOB JIJIsl TOJTOTOBKY KPaTKHX COOOIIeHUH.
["'0TOBUTH Npe3eHTAL[MU 110 TeMe

Paspen 3. Bogopog (3 u)

1. Boziopo/, ero obirjasi XxapakKTePUCTHKA U HAXOXK/eHe B
nipupoe. [TonyueHuve Bofjopoa U ero ¢pusnveckue
cBoticTBa. Mepbl 6e30macHoOCTH pu paborTe ¢
BOZOPOAOM. 2. XMMHYeCKre CBOMCTBa BOJOPOJA.
ITpumenenue Bogopoga. 3. [Tpaktuyeckast pabota 4.
[TosmyueHune BOAOPOAA 1 U3yueHe ero CBOWCTB.
Hemonctparuu. ITosnyuenve Bofopoga B annapare
Kunna. IIposepka Bofopozia Ha uuCTOTY. ['opeHue
BO/IOpO/Ia Ha BO3/yXe U B kKuciopoe. CobupaHue
BOZ0PO/ia METO/IOM BbITECHEHUs BO3/lyXa U BOJbL.
JTabopaTtopHble onbIThI. TTonyueHre BOOPOZa U
H3ydeHue ero cBOMCTB. B3aumMogelicTBre Bojopo/ia C
okcugom meu (I1)

VWccnepoBaTh CBOMCTBA U3yyaeMbIX Bell|eCTB.
HabstozaTh dusnyeckue U XMMHUUeCKye MpeBpall{eHrst
M3yyaeMbIX BelllecTB. OnuchIBaTh XUMHUUECKUe peakliny,
HabJolaeMble B X0/l IeMOHCTPALMOHHOTO U
71abopaTOpHOTO 3KCIiepuMeHTa. Pacrio3HaBaTh OMBITHBIM
nyTém Bogopoz. Cobmofarh NpaBula TeEXHUKY Oe3onac-
HOCTH. JlenaTs BBIBO/[BI U3 PE3Y/IbTaTOB TIPOBeEHHBIX
XMMHUECKHX OIBITOB. YYacTBOBaTh B COBMECTHOM
00CyX/1eHUY pe3y/IbTaTOB OTMbITOB. 3alvChIBaTh
rpocrefillive ypaBHEHHs] XUMUUECKUX peaKLyi.
[Monb30BaThCs uH(MOPMAaLMel U3 JPYTUX UCTOUHHUKOB
71 TIOATOTOBKY KPaTKUX coo01jeHni. ['0TOBUTD
TIpe3eHTaL1H 110 TeMe

Pazpgen 4. Bopa.

PacrBopsi (8 u)

1. Boga. Metogp1 oripefiesieHus1 COCTaBa BOJbI — aHaIv3
v cuHTe3. Bozia B ipupo/ie 1 criocoObl e€ QUMCTKU.
Aspanys Bogbl. 2. Pusnueckrde U XuMUUecKre CBOWCTBa
BoZbl. 3. Boza kak pactBopuresib. PacTBopsL.
HacpIieHHbIe ¥ HeHaChILLIeHHbBIE PaCTBOPBIL.
PactBopumocTs BeljecTB B Bozie. 4. MaccoBast JoJ1s1
PaCcTBOPEHHOTO BellleCTBa. 5. PellleHre pacueTHbIX
3apau. «HaxoxgeHne MaccoBoy S0 PaCTBOPEHHOTO
BellleCTBa B pacTBope. BrIuncieHre Macchbl
PacTBOPEHHOTO BelecTBa U BOZpbI /1Sl IPUTOTOB/IEHUS
pacTBopa orpe/ie/ieHHOM KOHL[eHTpaLumn». 6.
IMpakTrueckast pabota 5 ITpUroToB/ieHe pacTBOPOB
coJtei ¢ orpe/ie/IEHHON MacCOBO#A I0/iei paCTBOPEHHOTO
BerriecTBa. 7. IToBTOpeHue u 060061IIeHHE TIO TEMaM
«Kucnopogy», «Bogopoay», «Boga. PactBopsi». 8.
KonTposbHast pabora 1o TeMam: «Kuciopozpy,
«Bogopogy», «Pacteopsl. Boga». [lemoHcTpauu. AHanus
Bozibl. CuHTe3 BoAibl. B3aumo/elicTBre BO/IbI C HATPUEM,
KaJ/bLIieM, MarHueM, OKCHJIOM Ka/bLUsl, OKCUIOM
yraepoza(1y), okcuzpom docdopa(Y) u ucrsITaHue

VccneoBaTh CBOMCTBA M3yUYaeMbIX BEITIECTB.
Habsmogath y3nueckue U XMMUYECKHe TTPeBpallieHust
H3yvyaeMbIX BelecTB. OMUChIBaTh XUMUUECKHE PeaKI|H,
HabJr0/IaeMble B X0/Ie IEMOHCTPALIMOHHOTO U
nabopatopHoro 3KcrepuMeHTa. Jlenath BBIBO/BI U3
pe3yJIbTaTOB TIPOBEAEHHBIX XUMUUECKUX OIBITOB.
YuyacTBOBaTh B COBMECTHOM OOCY>KJEHUU Pe3Y/IbTaTOB
OTIBITOB. 3aMUCHIBATh MPOCTEHIITE YPAaBHEHUS
XUMUYECKUX PeaKI[Ui. BLIUMCISTE MacCOBYIO /IOJTHO
PacTBOPEHHOTO Bell[ecTBa B paCTBOPE, Maccy
PacTBOPEHHOTO BeITeCTBA U BOJIbI ZIJ1s1 TIPUTOTOBJIEHUS
pacTBopa orpe/ieI€HHON KOHLIeHTpalyu. ['0TOBUTD
PacTBOPHI C Orpe/ie/IEHHOM MacCOBOU floJiei
pacTBOpEHHOTO BelrjecTBa. [10/1b30BaThCs UHGOPMaILHei
W3 IPYTUX UCTOYHUKOB [I/IsI TIOZTOTOBKY KPAaTKUX
CooOITIeHuH




TIOJTyYeHHBIX PaCTBOPOB UHAWKATOPOM. PacuéTHnie
3agaun. HaxoxieHrie MacCOBOM JI0/M PacTBOPEHHOTO
BellleCTBa B pacTBOpe. BriunciieHne Macchl
PacTBOPEHHOTO BeIIeCTBa U BOJBI /ISl TIPUTOTOBJIEHUS
pacTBOpa onpe/ieIEHHON KOHI[eHTpaIin

Pazgen 5. OcHOBHbIE K/IaCChI HEO

raHuyeckux coeprHeHui (18 u)

1. Mone — efuHMLIa KO/IMUeCTBa BewjecTBa. MonsipHas
Macca. 2. BbruncieHys o XMuMU4YeCKUM ypaBHEHUSIM.
3.3akoH ABorafpo. MoJsipHEIi 00bEM Ta30B. 4.
OTHOCHUTe/IbHAsK TFIOTHOCTD Ta30B. 5.00beMHbIe
OTHOIIIeHUSI Ta30B MPU XUMUUECKUX PeaKI[usiX.
PacuéTHele 3aaun.

Vcnonb3oBaTh BHYTPU- U MEXIIPEIMETHBIE CBSI3H.
BbIync/iiTh MOMSIpHBINA 00BEM ra30B, OTHOCUTE/TBHYTO
TVIOTHOCTB Ta30B, 00bEMHbIEe OTHOLLIEHHS I'a30B I1pY
XUMHYeCKHX peakLusix. VIcrobp3oBaTh MprBeEHHbIE B
yueOHMKaX M 3aladHUKax alrOPUTMBI PelleHus 3aau

6. Okcuzpl: KiaccuduKalysi, HOMeHK/IaTypa, CBOMCTBA
OKCHUJIOB, TIOJTy4Y€eHne, MpuMeHeHue. 7. ['ugpokcugel.
OcHoBaHusi: Knaccudukalysi, HOMeHK/IaTypa Moay4yeHue.
8. XuMuHueckue CBONCTBa OCHOBaHHI. Peakijys
HelTpanu3alyy. KucioTHO- OCHOBHBIE UHAWKATOPBI:
¢deHongranenH, MeTUIOBbBII OpaH)KeBbIH, TAKMYC.
OKpacka UH/IMKaTOPOB B 11[e/IOYHOU, KUCJIOH U
HeHTpanbHOM cpefiax. 9. AMdoTepHbIe OKCHABI U
ruapokcusl. 10. Kucimotel. CoctaB. Kinaccudukariys.
Howmenknatypa. 11. XuMnueckue cBoiictBa. KruciotHo-
OCHOBHbIE UH/JMKaTOPbl: METH/IOBbIM OpaH)KeBbIM,
nakMyc. OKpacka HHAMKATOPOB B KUC/I0M U HeNTpanbHON
cpeqax. 12. Cosu: cocrtaB, Kiaccudukarius,
HOMEHKJIaTypa, CIIoco0bI 1osTyyeHust cosieit. 13.
CoiicTBa coneid. PacTBopumocTs coseld B Boge. 14.
I'eneTnueckas CBSI3b MeXK/ly OCHOBHBIMH K/IaCCaMU
HeopraHnyeckux coeuHeHni. 15. TTpakTryeckasi paboTa
5. PellieHue 3KcriepUMeHTalbHbIX 3a7jau 10 TeMe
«OCHOBHBIE K/TaCChl HEOPTAaHUUECKUX COeIUHEHMM». 16.
[ToBTOpeHMe 1 060011ieHNe TeMbl «OCHOBHBIE Kac-
Cbl HEOPTaHUUECKUX COeUHEeHU». 17. KoHTpo/bHast
pabora 1o Teme «OCHOBHbBIE K/TaCChl HEOPTaHUUECKUX
coepvHeHU». JemoHcTpauyu. O6pa3ibl OKCHIOB,
KHCJIOT, OCHOBaHWH U cosieli. HeliTpamu3zarus 1jénoun
KHCJIOTOM B IPUCYTCTBUM UH/IMKaTOpa. JlabopaTtopHsie
OMBITEL. OTNBITH, OATBEPXKAIOLIHEe XUMUUECKHe
cBoiicTBa OKCUI0B. OIBITHI, MOATBEPIKAOLLIHe
XUMHUUEeCKHe CBONCTBA OCHOBaHMWM. OTBITHI,
TIO/ITBEP>KAIOIIIIe XUMHUUeCKre CBOMCTBA KUC/IOT.
OMBITHI, TOJTBEPKAAIOLIMe XUMUUeCKre CBOMCTBA COel.

VccnenoBath CBOMCTBA M3yYaeMbIX BeIIeCTB.
HabsroaTh du3nyeckre U XMMHUeCKYe MTpeBpalleHunst
r3yJyaeMbIX BelljecTB. ONKCbIBaTh XMMUUECKUE peakliny,
Habsto/laeMble B X0/le eMOHCTPALMOHHOTO U
nabopaTopHoOro 3kcriepuMenTa. CobmoaTh rnpaBuia
TeXHUKH Oe30macHOCTH. [lenaTh BBIBO/BI U3 Pe3y/IbTaToB
IIPOBe/|EHHBIX XMMUYeCKUX OIbITOB. YUacTBOBATh B
COBMECTHOM 00CY K/IeHUU pe3yJ/IbTaTOB OMbITOB.
KnaccuduuypoBats n3yyaeMble BelljeCTBa 10 COCTaBy U
cBoictBaM. COCTaB/SATh (POPMYJTBI OKCUOB, KACTIOT,
OCHOBaHUM, coseli. XapakTepru30BaTh COCTaB U CBOMCTBa
BellleCTB OCHOBHBIX K/1aCCOB HeOpraHWUeCKuX
COeJJMHeHNH. 3amm1ChIBaTh MPOCTEMININe YPaBHEHHUS
XUMHUUECKUX PeaKI[vii

Pa3pen 6. [Tepuoguyeckuii 3aK0H U nepuojuyecKas cicTeMa XMMHUYECKHX 3/1EMEHTOB
[. . MenpeneeBa. CTpoenue atoma (154)

1.Knaccudukaiust XUMHAUYeCcKux 3/1eMeHToB. [1oHSTHS O
CpyIIax CXOAHBIX 3/IEMEHTOB.

2. [epuoanueckuii 3akoH [. V1. MeHeneeBa.

3. TTepurogrueckasi Tab/IMIa XUMUUECKUX 2/IEMEHTOB
(xopotkasi popma): A- 1 B-rpyTimbl, Iepruo/bL.

4. Ctpoenue atroMa. CocTaB aTOMHbIX sifiep. M130TOmBI.
XVMUYeCKUH 3/1eMeHT — BHUJ, aTOMa C OJUHAKOBBIM
3aps/ioM sfpa.

5. PacrionoykeHue 3/1€KTPOHOB IO SHEPreTUYeCKUM
ypoBHsiM. CoBpemMeHHasi (hOpMy/TMPOBKa MepUOANYeCKOr0
3aKOHa.

6. 3HaueHMe NeproiMYecKoro 3akoHa. HayuHsle

KrnaccuduiipoBaTs n3yueHHbIE XUMHUECKHE 3/IEMEeHThI
U ux coequHeHus. CpaBHUBATb CBOMCTBA BeIIleCTB,
MPpUHAAJIeXaIIMX K Pa3HbIM K/1acCaM; XMMHAUYeCKue
3/IEMEeHTHI Pa3HbIX TPyNI. Y CTaHaB/IMBaTb BHYTPU- U
MeXXIpeMeTHble CBsi3U. POpMy/IHPOBaTh
repuoanueckuii 3akoH [. V1. MeHjeneeBa 1 pacKpbIBaTh
ero cMbIC/I. ONUCBIBaTh M XapaKTePU30BaTh CTPYKTYPY
Tabmunp! «Ilepruoaryeckast CHCTeMa XUMHUECKUX
snemeHToB [I. V1. MeHzeneeBa» (KOpoTKast (popma).
PaznuuaTe mepuoppl, rpymisbl, A- U b-rpynnsi.
OrnipefiesiATh IOHITUST «XUMUYECKUHN 3/1eMeHT»,
«TIOPSTKOBBIA HOMEP», «MaCCOBOE UMCJIO», «A30TOI»,
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noctwxkenus . . MeHpeneesa.

7. IloBTOpeHue 1 000011IeHHe TI0 Teme: [leproanyecKuii
3aKOH U MepUoNUecKasi CHCTeMa XUMHUeCKUX
anemeHTOB [I. 1. MenzeneeBa. CTpoeHue aToma.

8. DneKTpooTpULIaTeIbBHOCTE XUMUYECKHUX 7IEMEHTOB.
9. KoBaneHTHas cBs3b. [lonspHas u Heno/sipHast
KOBaJIeHTHbIe CBSI3U.

10. VionHas cBsi3b. 11. TToBTOpeHHe U 0600611IeHIe T10
TeMe: «CTpoeHue Bell|eCTB. XUMHUUecKast CBSI3b».

12. KonrtpoJibHast paboTa Ned 110 TemaMm:
«[Teproanueckuii 3aKOH U TlepruouuecKas CucTeMa
xummnyeckux 3nemeHToB [. Y. Mengeneesa. CtpoeHue
aroma. CTpoeHue BelllecTBa».

13. O60011eHMEe, CCTEMaTH3aIHs] U KOPPEKIUS 3HAaHUH
yyaImxcs 3a Kypc XuMuM 8 Kiacca.

14. VtoroBasi KOHTpO/IbHast pabora.

15. CTeneHb OKUCJ/IEHUSI.

16. OKMC/IUTENTBHO - BOCCTAHOBUTEJIbHBIE PeaKLUu.

17. OKMC/IUTENTBHO - BOCCTAHOBUTEJIbHBIE PeaKLUu.

18. UtoroBoe noBTOpeHue 3a Kypc 8 kiacca.
JIaboparopHble onbIThl. CocTaByieHre Mogienield MOIeKyT
Y KPUCTaJIJIOB BELL[eCTB C Pa3/IMYHBIM BU/IOM XUMHUUECKOU
CBSI3U.

«OTHOCHTeJIbHasl aTOMHasi Macca», «3/1eKTPOHHas
000/10uKa», «37€KTPOHHBIN C/10H». OOBSICHATD
(hr3uecKuil CMBICJT TIOPSITKOBOTO HOMepa XUMHUYeCKOT0
3/1IeMeHTa, HOMEPOB I'PYTIIBI U T1€PH0/ia, K KOTOPBIM
3/1eMeHT MPUHA/IeXUT B TlepuoAuueckoid cucteme 1. U.
MeHjenieeBa; 3aKOHOMEPHOCTH U3MeHEHMsI CBOWCTB
3/1eMEHTOB B Ipejiesiax MaslblX [1epUo/i0B U A-TpyII.
OnpeziensTs YMC/IO TPOTOHOB, HEUTPOHOB, 3JIEKTPOHOB Y
aTOMOB XMMHUECKHX 3/IEMEHTOB,

WCTI0/Ib3YSl TTepruoAnYecKyto Tabmmiy. MozenipoBarth
CTpO€eHMe aTOMa, MCI10/1b3ysl KoMIbloTep. COCTaB/IsATh
CXeMbl CTPOeHUs aTOMOB IepBbIxX 20 371eMeHTOB
MepUOJMUeCKON CUCTeMBI 3/1eMeHTOB. XapaKTepU30BaTh
XMMHYeCKHe 371eMeHThb] Ha OCHOBE KX II0/I0KeHUs B
TepruoIuuecKoi crucTeMe U 0cO6eHHOCTel CTPOeHHsT UX
aToMOB. [lenaTh yM03aK/II0ueHUsl 0 Xapakrepe
Vi3MeHeHUs CBOMCTB XMMHUECKUX 3/IeMEHTOB C
yBe/TMueHNeM 3apsiZioB aTOMHBIX siZiep.
KoHKpeTU3upoBaTh MOHATHS «XUMHUUECKast CBSI3b»,
«KpHUCTa/I/IMuecKast peniétka». Onpe/iesisiTh MOHATHS
«KOBAaJIeHTHas! HelloJIsIpHasi CBsI3b», «KOBa/IeHTHAasI
TIOJISIPHAS! CBSI3b», «MOHHAS CBSI3b», «CTeTleHb
OKHC/IeHUs». MoielMpoBaTh CTPOeHHe BeILeCTB C KPUC-
Ta/l/IMueCKUMU pelléTKaMy pasHoro Tumna. OnpeziensTsb
THUI XMMHUYeCKO! CBSI3U B COeJUHEHUsIX Ha OCHOBaHUU
XUMHYeCcKoU ¢opmyrbl. OnpesienaTh CTeneHb
OKHCJIeHUsI 3/IeMeHTOB B coejuHeHUs1X. COCTaB/IsITh
(hopMyJTbI BEIIIeCTB 110 W3BECTHBIM CTENeHsIM OKUC/IeHHsT
3/IEMEHTOB. Y CTaHaB/IMBATh BHYTPHU- U MeXIIPeJMeTHbIe
cBsi3u. COCTaB/SATh CpaBHUTEIBLHBIE U 00001IjaroIIHe
TabO/IUIIBI, CXeMBL. YYacTBOBAaTh B COBMECTHOM
00Cy>K/IeHUH pe3y/IbTaTOB OMBITOB. /le/aTh BBIBOBI U3
pe3y/bTaTOB IPOBeJEHHBIX XUMUUECKUX OTBbITOB

CopepxaHue yueOHOro mpegMera
«Xumus 9 kace»

OcHoOBHbIe BU/bI y4eOHOH JeATeTbHOCTH

Pa3pen 1. IToBTopenue (3 u)

1.Ilepuognueckuii 3akoH u I1.C. X.3. [I.1. MeHzeneeBa.
2. Xumnueckas cBs3b. CTpoeHUe BelljeCcTBa. TUIIbI
KPUCTA/I/TMYECKUX PeLIeTOK.

3. Knaccudukanys HeopraHyecKrx BelllecTB.

KnaccuduuypoBaTh n3yueHHbIe XUMHUUECKHE 3/1eMeHThI
Y uX coeuHeHus. CpaBHMBAaTh CBOVCTBA BEILIeCTB,
TIpUHAJIeKALUX K PasHbIM KjlaccaM; XUMUYeCcKue
3/1eMeHTbI Pa3HbIX IPYMIL. Y CTaHaB/IUBATh BHYTPU- U
MeXXrpeJMeTHbIe CBsi3U. POpMynMpoBaTh
nepuogrueckuii 3akoH 1. V1. MeHzienieeBa 1 pacKpbIBaTh
ero cMbic/. ONMChIBaTh U XapaKTepru30BaTh CTPYKTYPY
Tabsmibl «Ilepruoarveckas CHCTeMa XUMHUECKUX
sneMmeHToB [I. 1. MeHzieneesa». KOHKpeTU3poBaTh
TIOHATHUS «XUMHUUECKasl CBSI3b», «KPUCTa/In4yecKast
peléTtka». OnpefiesiiTb MOHATHS «KOBaJeHTHast
HeTI0/IsIpHAs CBSI3b», «KOBa/IeHTHAd MOJISIpHas CBA3b»,
«UOHHasl CBSI3b», «CTeIleHb OKUC/IEHUSI».
KnaccuduiyposaTs n3yuyaeMble BellleCTBa 10 COCTaBY U
coiictBaM. CoCTaBISTH (HOPMYJIBI OKCHAIOB, KUCIIOT,
OCHOBAHMH, Cojiell. XapaKkTepu30BaTh COCTaB U CBOMCTBA
BellleCTB OCHOBHBIX K/1IaCCOB HEOPraHUYeCKUX
COoeIMHEHUH.
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Paspen 2. Knaccudukanys XuMu4eCKHX peakiyu (5 u)

1.0xucmuTeIbHO-BOCCTAHOBUTE/IbHBIE PeaKLUU. 2.
TermuioBoii 3¢ deKT XUMUYeCKUX peaklyil. DK30- U
3HAO0TepMUYecKre peakuu. 3. CKOPOCTb XUMHUYECKUX
peakruii.4. IIpaktuueckasi paboral. 3yueHue BIusiHUsS
YCJIOBUM TTPOBeieHNs XMMUUEeCKON peaklvy Ha ee
CKOPOCTb. 5. XMMHUYeCcKoe paBHOBecHe. Y (JIOBUS ero
CMelLleHusl.

HemonHcTparmu. [IpuMepsl 5K30- U S3HA0TEPMUAUECKUX
peakiuii. B3arMogpelicTBYe LIMHKA C COSIHON U YKCYCHOM
KHC/I0TaMu. B3aumogelcTBre rpaHy/IMPOBaHHOTrO LIMHKA
Y LIUHKOBOM MbLIU C COISTHOW KUCJIOTOM.
BzaumozetictBue okcuga meau(H) ¢ cepHoit KMcioToi
pa3Hoi KOHLIeHTpALMKY TIPY pa3HbIX TeMriepaTypax.
l'opeHue yr/isi B KOHLIEHTPUPOBAHHOW a30THOM KHUCJIOTE.
I'opeHuie ceprl B pacIyiaB/ieHHOMN cestuTpe.
JIaboparopHbie onbITHL. [TprMepsI 3K30- U
SH/IOTEpPMHUUECKUX peakiuii. PacuétHble 3aaun.
BrrurcieHyst o TepMOXMMUYECKUM ypaBHEHUSM
peakuLui

PacriosHaBaTh OKHUCINUTE/IEHO-BOCCTAaHOBUTE/IBHbIE
peakiiu 10 ypaBHeHUsIM peakuyii. OripesiensThb Mo
YPaBHEHUIO peakKliy OKUC/IUTe b, BOCCTAHOBUTE/Ib,
TIPOLIeCC OKMCJIeHusl, BoccTaHoB/eHWs. HabsoaTs u
OIKCHIBAaTh XUMUUECKUE peakLiy C TIOMOLIbIO
€CTeCTBEHHOTrO s3bIKa U SI3blKa XUMHU. M cciienoBaTh
YCJIOBUS, BJIUSIOIINE HAa CKOPOCTb XMMUYECKOM peakLvu.
OnuceiBaTh yC/I0BUS, BAUSIOLIME HA CKOPOCTh
XUMHYeCcKol peakijuu. [IpoBOANTE FPyMIIOBLIE
HaOroZieHust BO BpeMst IPOBe/ieH st 1abopaTOPHBIX
OTTBITOB. YUaCTBOBaTh B 00CYK/[eHUH Pe3y/IbTaToB
orbIToB. COCTaB/IATh TEPMOXUMUUECKYE YPaBHEHUS
peakiil. BeruncaaTh TenioBoi 3QQeKT peakL{iu 1Mo
TEPMOXUMHUYECKOMY YPaBHEHUIO

Pa3gen 3. XumMuueckne peakijii B BOJHbBIX pacTBopax (12 u)

1.Cy1HOCTE npoLjecca 371eKTpOUTUUEeCKOH
JUCCOLMaLMK.2. DNeKTPOIUTUYeCKast JUCCOLUALUs
KUCJIOT, 11ieioueit u coneld. 3. Crnabble v CHTbHBIE
3/1eKTpoInThl. CTeneHb JUCCOLMALMH.

4. Peakuuy HOHHOTO 0OMeHa. 5. ['uIpoM3 coel.

6. IIpaktrueckasi pabora 2. Perienne
JKCIepUMeHTa/IbHBIX 33/jau 1o TeMe «CBoMCTBa KUC/IOT,
OCHOBaHMM U COsell KaK 371eKTPOJIUTOBY.

7. KonrposbHas pabota Nel 1o Teme:
«DJIeKTPOIUTHYECKAs JUCCOLIALUSI».

8. XapakTepucTyKa rajoreHos. 9. Xsop.

10. X110poBOZIOPO/: TTOJTyUeHUe U CBOKCTBA.

11. CosiaHas kucioTa U eé conu. 12. Ilpaktnueckas
pab6ota 3. [TonyueHre cOMSTHON KUCIOTHI U H3yUyeHue ee
CBOMCTB.

Hemoncrparuu. McnbiTaHre pacTBOPOB BellleCTB Ha
3/1eKTPUYECKYH0 NTPOBOAUMOCTb. [IBI)KeHe NOHOB B
3/1eKTpUUecKoM Tiosie. JlabopaTopHbie onbITEL. Peakruu
MeXX/[y paCTBOpPaMH 3/1eKTPOAUTOB. OMBITHI 110
BBISIB/IEHUIO YC/IOBUU TeUeHHs peakijuii obMeHa B
pacTBOpax 3/eKTPOIUTOB. BbITecHeHe rajoreHaMu
JIpyT pyra U3 pacTBOPOB UX COeZMHEHUH.
B3avmogencTBre COSTHOW KHUCIOThI C MarHUEM,
OKCH/IOM MarHusi, KapboHaTOM MarHusl.

O606m1ath 3HaHUS 0 pacTBopax. [I[poBOAUTE
HaOJroIeHys 3a TIOBeZIeHHeM BellleCTB B PaCTBOPAx, 3a
XUMUUYECKUMHU PeakKIUsiMH, TIPOTEKAIOIIMU B
pactBopax. [laBath ornpefiesieHuUs MIOHATHH
«3JIEKTPOJIUT», HETEKTPOJIUT», «3T€KTPOTUTHUECKAST
nmuccormanysi». KOHKpeTU3UpOoBaTh MOHATHE «HOH».
0060011]aTh MOHATHS «KaTUOH», «aHUOH». VlccienoBaTh
CBOMCTBa PaCTBOPOB 3/IEKTPOTUTOB. OMUCHIBATh
CBOJCTBA BEILeCTB B X0/ie [eMOHCTPALIMOHHOTO U
nabopaTopHOTo KCrepuMeHTa. XapaKTepru30BaTh
YCJIOBUSI TEUEHHS PeaKIiuii B pacTBOpax 3JIeKTPOJIUTOB
710 KoHIia. Onpe/iesisiTb BO3MOXXHOCTh ITPOTeKaHHsT
peakiuii FOHHOTO 0OMeHa. XapaKTepr30BaTh TaloreHbl
Ha OCHOBE WX TOJIOXKEHUS B TIePUOJUUECKON CHCTeME U
ocobeHHOCTe cTpoeHust X aTOMOB. OOBSACHATh
3aKOHOMEPHOCTH W3MeHeHHUsI CBOMCTB r'ajIoreHoB C
yBeJTMUeHNeM aTOMHOT0 HoMepa. Pacro3HaBaTth
OTBITHBIM TYTEM COJISTHYIO KUCJIOTY U €€ COJH, a TaKXKe
Opomuzb! U noau bl Vicrionb3oBaTh MPUOOPETEHHbIE
3HaHWS U YMEHUS B TPAKTUUECKOU JeATeTbHOCTH U
TOBCe/THEBHOM >KU3HHU C 11eJTbio Oe30macHOro obpaireHus
C Bell|eCTBaMU ¥ MaTepraiaMH U 3KOJIOTUUeCKH
IPaMOTHOTO TIOBe/IeHUsI B OKPYKaloIel cpejie.
[TpoBOAUTE TPYMITOBBIE HAOJIOIEHUS BO BpEMSI
TpoBe/ieHNst 1abopaTopHbIX oMbiToB. CobmoaaTh
MpaBH/Ia TeXHUKHU Oe3omacHocTH. OBCYKaTh B IpyIIIax
pe3ysbTaThl OMbITOB. OOBACHATE CYIITHOCTh PeaKIuii
WOHHOTO 0OMeHa. Pacrio3HaBaTth peakiuy HOHHOTO
oOMeHa 10 ypaBHeHHsIM peakiuii. COCTaB/IsATh HOHHbIE
ypaBHeHus peakLuii. COCTaB/IATh COKpallléHHbIe
VOHHbIE YPaBHEeHUsI peakIui

Pasgen 4. Kucio

oj U cepa (5 u)

1.XapakTepucTrKa Kuciopoga u cepel. Cepa.
®du3nuecKkre U XMMUUeCKUe CBOMCTBA Cephl.
ITpumenenue. 2. CepoBogopos. Cymbbhuzpl. 3. Okcup

Xapaktepu3oBatb y1eMeHTb! [V A-TpyTirs! (TToATPYIIIE]
KHCJI0pO/ia) Ha OCHOBE UX I0JI0JKeHUs B IIepuouYeCcKoi
cucreme 1 0ocobeHHOCTel CTPOeHHsI UX aTOMOB.
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cepsl (IV). Cepnuctas kucnora 4. Okcup cepsi (VI).
CepHas kucnota. 5. [IpakTrueckasi pabota 4. Pemenue
9KCIepHUMEHTAaJIbHBIX 3a/a4 1o TeMe «Kucnopog u cepax.
[JemoHcTpaium. ANOTporvs KACI0PO/a U Cephl.
OO6pas3Lbl MPUPOJHBIX CYIBPUIOB U CY/Ib(PATOB.
JIabopatopHble omnbIThl. O3HaKOMJIeHHe ¢ obpa3iamu
cephl U eé PUPOJHbIX coeiiHeHn. KauecTBeHHas
peakuLus Ha cynbduz- noHel. KauecTBeHHasi peakysi Ha
Ccynb(uUT- MoHBL. B3anmMopelicTBre CepHOM KUCTIOTHI C
MarHyeM, OKCH/JIOM MarHusi, KapboHaTOM MarHusl.
Pacrio3HaBaHue cysibgar- HIOHOB B pacTBope. PacuéTHble
3ajaud. BerunciieHus Mo XUMUUeCKUM ypaBHEHUSIM
Macchl, 00bEMa 1 KOJIMUeCTBa Bel[eCTBa OJJHOTO U3
MPOAYKTOB peakLMy [0 Macce UCXOJHOTO BeleCTBa,
00BEMY MM KOJIMUECTBY BelLLleCTBa, COZieprKallero
orpe/ie/I€HHYIO [JOJII0 IpUMecei

OOBACHATH 3aKOHOMEPHOCTH U3MeHeHUs! CBOMCTB
1eMeHTOB [VA-rpynmnel. XapakTepusoBaTh
aJIJIOTPOTIHIO KMCIOPOZA M Cephbl KaK OJJHY W3 TIPHUMH
MHOr000pa3usi BelrjecTB. OMUCHIBATH CBONCTBA BEILECTB
B XO7le IeMOHCTPALMOHHOT0 ¥ J1JabopaTopHOTo
skcriepuMenTa. CobsofaTh TeXHUKY 0e301macHOCTH.
Oka3bIBaTh MepBYIO TIOMOLL[b [TPX OTPABJIEHHUSIX, 0XKOTax
Y TPaBMax, CBSI3aHHBIX C PeaKTUBaMU M J1abopaTOPHBIM
obopygoBaHueM. OrpeziensTh MPUHAZJIEIKHOCT
BeIL[eCTB K Orpeie/IEHHOMY K/1acCy COeJMHEeHH.
CorocTaB/sITh CBONCTBA pa30aBieHHON 1
KOHILIEHTPUPOBAHHOW CepHOM KUC/IOTBI. 3alyChiBaTh
ypaBHeHHsI peaklUii B 37IeKTPOHHO- HOHHOM BH/IE.
PacniosHaBaTh ONBITHBIM ITyTEM PacTBOPBI KMCJIOT,
cysbGuabl, CynbGUThI, CyabdaThl. Vcrois30BaTh
npruoOpeTéHHbIe 3HAHHUS U YMEHUsI B IIPAKTUUECKOM
JlesITe/IbHOCTH 1 TTOBCe/IHEBHOM >KU3HU C 1]e/Ib0
Ge3omacHOro obpalieHus C BeljeCTBaMU U MaTepraiaMu
Y 5KOJIOTUYeCKU TPaMOTHOTO TIOBe/IeHUsI B OKPY KaroL[eit
cpefie. BeIunc/iaTh 0 XMMUUECKUM YpaBHEHHSIM Maccy,
00BEM M KOJIMUECTBO BEIIeCTBa OFHOTO U3 TIPOJYKTOB
peakiiy 110 Macce NCXOHOT0 BelllecTBa, 00bEMy Uan
KOJIMYeCTBY BEIL[eCTBA, COZIePIKALlero Orpe/ie/IEHHY0
Jomo npuMeceid. ['0TOBUTH KOMITbIOTEPHbBIE
npe3eHTalLMU TI0 TeMe

Pasgen 5. AzoT

" ¢ocop (8 u)

1. XapakTepuctuka a3ota u ocdopa. Pusnueckve u
XUMHYecKue CBOMCTBa a3oTa. 2. AMMUak. Pusnueckre U
XUMuyeckue cBoiictsa. [TosyueHue u npuMeHeHue. 3.
I[TpakTrueckas pabota 5. [TonyueHre aMMuaka U
v3yueHHe ero cBOWCTB. 6. Co aMMOHMs. 7. A30THast
kucioTa. 8. Cosu a30THOM KucioThl. 9.Pocdop. 10.
Oxkcug pocdopa(yY). PochopHast KucioTa 1 eé conu.
Hemoncrparuu. ITosyueHre amMuaka U ero pacTBOpeHue
B Bojie. O0Opa3iibl MPUPOHBIX HUTPATOB U (hocdaTos.
JIabopaTtopHble ombITHL. PacriosHaBaHue cosieli aMMOHUSI.

XapakTepu30BaTh 37eMeHThl VA-rpynms! (TOATPYIIbI
a30Ta) Ha OCHOBE UX I10JI0KEHUsI B [IepUOJUUeCKOM
cucTeMe 1 0co6eHHOCTel CTPOeHUsI X aTOMOB.
OOBACHATH 3aKOHOMEPHOCTH M3MEHEeHHs CBOWCTB
71eMeHTOB VA-rpymibl. XapakTepu3oBaTh a/lJIOTPOIUI0
docdopa Kak oZiHy U3 IPUUMH MHOTO00pa3us BEIeCTR.
OnuceIBaTh CBOMCTBA BEL[ECTB B X0O/Ie
JIeMOHCTPALMOHHOTO ¥ 7Tab0paTOPHOTO KCIIEPUMEHTOB.
CobmoaTh TeXHUKY Oe3omacHocTH. OKa3bIBaTh MEPBYHO
TIOMOLLb TIPU OTPABJIEHHUSIX, 0XKOTaX U TPaBMax,
CBSI3aHHBIX C PeaKTHBaMH U J1ab0paTOPHLIM
obopy/joBaHNeM. Y CTaHaB/IMBATh NPUHA/JIEKHOCTh
BeIIeCTB K Ornpe/ieIEHHOMY K/1acCy coeIMHeHHH.
CorocTaBnsTh CBONCTBA pa30aB/ieHHOW U
KOHLIEHTPUPOBAHHOW a30THOM KUCIOTBL. COCTaBST
ypaBHeHUs1 CTyTeHYaToM! JUCCOoLMaliiy Ha rpuMepe
MoJ1eKyJibl (pochopHOM KUCTOTHL. 3aruchiBaTh
ypaBHeHHs peaklUii B 37IeKTPOHHO- HOHHOM BH/IE.
PacriosHaBaTh OMBITHBIM MTyTEM aMMUaK, paCTBOPEI
KUC/IOT, HUTPAT- U ¢ocdaT- MOHBI, NOH aMMOHHSI.
Wcronb3oBath MproOpeTéHHbIE 3HAHUSI U YMEHUS B
TPaKTUUeCKOU [IesiTe/IbHOCTH U TTOBCeIHEBHOM JKU3HU C
11e/Ibt0 6e301acHOro oOpallleHus C BeleCTBaMH 1
MaTepHraaaMy U 5KOJIOrM4YeCcKrd TPAMOTHOTO TIOBeZIeHUsI B
OKpY’KaroLLeil cpefie. BEIUMCISTE MacCOBYIO OJTHO
PacTBOPEHHOI0 BelllecTBa B pacTBope. I1ob30BaThCst
vHbopMaLeil U3 pyrux UCTOUHUKOB ZJIs TIOTOTOBKU
KpaTKux coob1ijeHrii. ['0TOBUTH KOMITbIOTEPHBIE
TIpe3eHTaL1H 110 TeMe

Pa3gen 6. Yriepoa u Kpemuuii (10 u)
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1. XapakTepuCTHKa yriaepoia U KpeMHUsl. A/IOTpOIus
yraepoza. 2. XUMHA4YeCcKre CBOMCTBA yrieposa.
Apcopbuusi. 3. Oxcup yriepoga (IT) - yrapHbiii ras. 4.
Oxkcup yraepoga (IV) - yriekucsbiii ras. 5. YronbHast
KUCIOTa U ee cond. KpyroBopor yriieposia B pyUpoge.
ITpakTrueckas pabota 6. [Tonyuenue okcrza
yraepoza(1yY) u usyueHue ero cBOUcTB. Pacrio3HaBaHue
kapOoHaToB. 7. Kpemuuii. Okcug kpemuus (IV). 8.
Kpemuuesast kuciora u ee conu. Crekio. LlemeHrt.

9. O60011eHre 1 TIOBTOPEHHE MaTepyasa TeM:
«Kucnopog u cepa. Asot u dochop. Yraepos u
KPeMHUI».

10. KonrpospHas pabota Ne2 o remam: «Kucrnopog u
cepa. A3ort u docdop.

Hemonctparuu. Kpucranimueckue peli€Tky anMasa u
rpacura. O6pa3ibl MPUPOAHBIX KapOOHATOR U
cuMKaToB. JlabopaTopHble OMbITEL. [IpoBe/jeHue
KaueCTBeHHO! peaki[uM Ha YT/IeKUC/bIN ras.
O3HakoMJIeHHe CO CBOWMCTBaMU U B3aUMOTIpeBpallleHUsIMU
KapOoHaTOB ¥ ruzipokapboHaToB. KauecTBeHHbIE
peakIuy Ha KapOOHaT-MOHBI

XapakTepu30BaTh 3/ieMeHThI [V A-rpymnib! (TTOATPYIIILI
yrepo/ia) Ha OCHOBE WX MOJ0KeHHsI B IepUOInYeCKOr
cucTeMe ¥ 0COOeHHOCTel CTPOeHUs X aTOMOB.
OOBSICHATL 3aKOHOMEPHOCTH W3MeHeHHs CBOMCTB
1eMeHTOB [VA-rpynnel. XapakTepus3oBaTh
aJJIOTPOIHIO YI/IepoZa Kak OHY U3 IIPUYUH
MHOroo6pasus BelecTB. OMMCHIBAaTH CBOMCTBA BELECTB
B X0/Ie IEMOHCTPALMOHHOTO 1 JTabopaTOpPHOTO
skcriepumeHTa. CobsmoaaTh TeEXHUKY Oe30macHOCTH.
CorocTaB/ATh CBOMCTBa OKCH/IOB YIJIepo/a U KpeMHUS,
OOBSICHATH MPUUMHY WX Pa3dyysi. ¥ CTaHaB/IMBATh 110
XUMHYeCKOU (opmyrie IPUHAJIEXKHOCTE BELeCTB K
orpeieIEHHOMY KJlacCy COeJUHeHUM. [JoKa3bIBaTh
KUC/IOTHBIM XapakTep BBICIIMX OKCH/IOB yIiepofa 1
KpeMHUs1. 3aMrchbiBaTh ypaBHEHUs! peakliuii B
3JIeKTPOHHO-WOHHOM BHJle. OCyILleCTBIATh
B3auUMOTIpeBpallleHHs KapOOHATOB U TH/IPOKapOOHATOB.
PacriosHaBaTh OIBITHBIM MyTEM YI/IeKUCIbIN a3,
KapOOHAaT- ¥ CU/TMKAT-UOHBL. VICTIo/ib30BaTh
nproOpeTéHHbIe 3HAHUS U YMEHUs B [TPaKTUUeCKOU
JlesITeJIbHOCTH U TIOBCE/IHEBHOM JKU3HU C LIe/IbI0
Oe3omacHOro obpalieHus C BeljeCTBaMU U MaTepraiaMu
Y 3KOJIOTMYeCKH IPaMOTHOTO MOBE/IeHNUs B OKpY Katolei

cpezie

Pa3gen 7. Metamasl (17 u)

1. Xapakrepucruka MeTasuioB. 2. Haxoxzenue
MeTaJl/IOB B TIPHPOZe 1 0011[1e CIIocOOBI UX MOTyUeHusI.
3. XuMnueckue CBONUCTBAa MeTaslJloB.
JNeKTPOXUMHUUECKUM PsiJ| HalpsDKeHWH MeTasuioB. 4.
Cnnassl. 5. Hlenounsle MeTanbl. 6. Maramm.
[lerouHO3€MeTbHEIE METAJLTBI.

7. Kanbluii u ero coeguHeHus1. 2KeCTKOCTb BOJbI U
CriocoObl ee ycTpaHeHus. 8. AmoMuHuiA. 9. BaxkHetirie
coeguHenus amomuHus. 10. [TpakTryeckas pabora 6.
PerrieHuie sxkcriepuMeHTabHBIX 33/jau 110 TeMe «MeTasuibl
U ux coeguHenus». 11.7Kene30.12. CoegrHeHUs xene3sa.
13. TpakTrueckas pabota?. Pelienue
JKCTeprUMeHTaTbHBIX 3371y 110 TeMe «MeTasbl U UX
COeIHEeHUs».

14. O6o06I11IeHMEe U TOBTOPEHWEe MaTeprasia TeMbI:
«O01ue CBOWCTBA METAIOBY.

15. KonrtposibHast paboTa Ne3 1o Teme: «O0111e
CBOWCTBa METAJITIOB».

16. O60061eHre, crcTeMaTH3alMsl M KOPPEeKIYs 3HaHUN
yUaImxcsi 3a Kypc Xumun 9 kiacca.

17. UtoroBast KOHTpO/IbHast paboTa.

HemoncTparun. O0pa3ibl BAXKHEUIIIUX COeTUHEHUN
HaTpUs U Kausi, IPUPOAHBIX COeJUHEeHNU MarHus,
KaJTbLUsI U alTFOMUHUS, JKeJle3HBIX py/l. B3aumoselicTBue
I]eJIOUHBIX, []eI0UHO3EMEeJIbHBIX MeTaslyIoB U aTFOMUHHS
¢ Bogoi. CxuraHue keye3a B KHUCI0OPOZE U XJIOpe.
JlaboparopHble onbIThl. O3HaKOMJIEHWE CO CBOMCTBaMU
Y B3aMMOTIpeBpalljeHus MU KapOOHaTOB U
rugpokapboHaroB. [TosyueHre rupOKCH/Ia ATFOMUHKS U
B3aMIMOZIeCTBIE ero C KACJI0TaMU U Ie/I0YaMHU.
[NosryueHe rMIPOKCH/A aFIOMUHUS U B3aUMO/IeHiCTBHE

XapakTepu30BaTh MeTa/l/Ibl HA OCHOBE KX TTOJIOXKEHHS B
TIepUOIUUeCKOM CcrcTeMe U 0COOeHHOCTel CTPOeHHsT UX
aToMoB. OOBSICHSITH 3aKOHOMEPHOCTH U3MeHeHUsI
CBOMCTB METAJIJIOB TIO TIEPUOAY U B A-TpyTIax.
VccnemoBathk CBOWCTBA M3ydaeMbIX BeljecTB. OOBSICHITH
3aBUCMMOCTD (PH3UUECKUX CBOMCTB META/IOB OT BUZA
XMMHWYECKOW CBSI3U MeXy MX aTomMaMu. HabsroaThb U
OTMCBIBaTh XUMUYECKHE PeaKIUH C TIOMOL[bHO
€CTeCTBEHHOTO SI3bIKa U A3bIKa XUMUU. Habsro1aTh
JIEMOHCTPUPYEMBIE Y CAMOCTOSITE/THO TIPOBOZIUMbIE
onbIThl. ONMUCHIBaTh CBOKCTBA M3yUaeMbIX BeLeCTB Ha
OCHOBe Ha0JTI0/IeHNH 3a X MPeBpPaIleHUsIMH.
Joxa3biBaTh aM(oTepHbIi XapaKTep OKCHZIOB U
TUJPOKCH/IOB alFOMUHUS U Kene3a. CpaBHUBATh
OTHOLIIEHHEe U3yYaeMbIX MeTa/IOB U OKCH/IOB MeTaJl/IOB K
BO/JIE.

CpaBHHUBATb OTHOIIIEHHE THIPOKCHU/IOB HATPUS 1
AJIFOMUHUS K PaCTBOPAM KHCJ/IOT U IIIeI0Uei.
Pacro3HaBaTh OMBITHBIM MTyTEM THIPOKCH/I- HOHBI, UOHBI
Fe®* u Fe” . CoburofiaTh TEXHHKY G€30IMacHOCTH,
TIPaBU/ILHO 00paIaThCsI C XUMUUECKOU TIOCY/I0U U
JabopaTopHBIM 060pyJOBaHHEM. 3alTUCHIBATL YPABHEHHS
PeaKi1i B 3/IeKTPOHHO-MOHHOM BUjie. O600ITIaTh 3HaHUS
U Jle/1aTh BBIBO/IBI O 3aKOHOMEPHOCTSIX N3MeHeHUH
CBOWCTB METaJIJIOB B TIepro/iaX ¥ TPyIIax.
[TporHo3upoBaTh CBOMCTBA HEM3yUeHHBIX 3JIEMEHTOB U
WX COefIMHEHUI Ha OCHOBE 3HAHWH O MePUOTUIECKOM
3aKkoHe. Vcrosib30BaTh MPUOOpeTEHHLIE 3HAHUS U
YMEeHUS B MPAKTUUECKOU JIeATeTbHOCTH U TIOBCETHEBHOM
JKU3HM C 11e/TbI0 Oe30macHOro oOpalieHust ¢ BeljeCTBaMu
Y MaTepya/laMd U 3KOJIOTUYECKU IPaMOTHOT'O NTOBEI€HHUS
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ero C KMCji0TaMu M 11e/104aMH. KauecTBeHHbIe peakKnu B oxpymaromeﬁ cpene. Bbrumcnsite mo XuMHuueCKUm

Ha MOHBI JKeJesa. yPaBHEHUSIM MaccCy, 00bEM MM KOJTMUECTBO BellecTBa
PacuéTHble 3a7iaul. BeluriciieHus 1o XMMAYeCKUM OJHOT0 13 MPOZYKTOB peakluy 110 Macce NCXOJHOTr0
ypaBHeHHSIM Macchl, 00bEMa MM KOJIMUeCTBa BellleCTBa | BelecTBa, 00BEMY UM KOJIMUECTBY BeLeCTBa,
OJIHOTO W3 MPOJAYKTOB peakL[MK M0 Macce UCXOJHOTO coJiep)Kalllero orpeie/IéHHYI0 JI0JI0 TIpUMeceit.

BeIL[eCTBa, 00bEMY WM KOTMUECTBY BeI|eCTBa,

[Nonb3oBaThCst MH(pOPMaLel U3 JpyruX UCTOUHUKOB JI/Is1

cojiepyKalllero orpeie/IéHHYIO [I0JI0 TIpuMeceit TOJITOTOBKHU KPAaTKUX CO00I[eHnH. ['0TOBUTD

KOMITbKOTEPHbIE TIPE3€HTALIUH T10 TEME

Paspgen 8. Opranuuyeckas xumus (8 u)

1.ITepBoHauasbHbIE CBeJIEHUsI O CTPOEHUU OpraHnyeckrx | Vcrosib30BaTh BHYTPU- U MeXXIIpeMETHbIE CBSI3U.

BeIleCTB. 2. YTpoIleHHast KjacCupUKaLys CocCTaB/IsITh MOIEKY/ISIPHBIE U CTPYKTYPHBIE (DOPMYJIbI
opraHudeckux coefuHeHui. 3. [IpegenbHbie yriaeBogopofoB. OnpeensTe NPUHA/AIEKHOCT
yraeBo/joposl. MetaH, 3taH. 4. HerpesenbHble BeIIleCcTBa K Orpefie/IEHHOMY KJ/IaCcCy OpraHu4eCcKux
YTJIeBOJIOPO/Ibl. ITU/IeH. AlleTuneH. [lomiMepsl. coeZiMHeHWH. 3anMCbIBaTh YPaBHeHUs peaKnit

5. Ilpou3sBoaHbie yrieBoAopoAoB. CIIUPTHI. 3aMelleHHrs U PUCOeJUHEHNs C y4aCTheM

6. Kap6oHoBble KACIOThI. CroXKHBIE 3¢Upbl. YKUpDL opraHuueckux BelriectB. Hab/ro1aTh 1eMOHCTPUPYEMEBIE
7. YrneBogpl. 8. AMUHOKUC/IOTHI. Benku. orbIThl. OMNKCHIBaTh CBOMCTBA U3yUaeMbIX BellleCTB Ha

OCHOBe HaOJIr0/IeHrH 3a WX TIPeBpPallleHUsIMH.

IlepeueHb KOHTPOJIbHBIX, JTA00PaTOPHBIX U MPAKTHYECKUX PAdOT M0 XUMHUH

8 knacc (yueonuk I'. E. Pypsuruc; ®.I'. ®enbaman)

A=

o

®

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.
22.
23.

24.

KonTponbHast pabotaNel o Teme: «[TepBoHaua/bHbIE XUMHUUECKHE TTOHATHSI».

KontponbHast paboralNe2 o remam: «Kucnopoa», «Bogopogy», «PactBopsl. Boga».

KonTponbHast pabotalNe3 o Teme: «OCHOBHBIE K/IaCChl HEOPTAaHUUECKUX COeIMHEHU».
KonrponeHast pabota Ned mo Ttemam: «Ileproguueckuii 3aKOH W TepUOJUuUecKas CHUCTeMa
xumuueckux 3nemeHToB . . MeHgeneeBa. CtpoeHue atoma. CTpoeHHe BellleCcTBay».

WToroBast KOHTpOJIbHAsT paboTa.

JI/O Nel PaccmoTpeHue BelljeCTB C pa3/MUHbIMU (PU3NUECKUMH CBOMCTBaMHU.

[TpakTtrueckass pabotaNel «IIpueMbl OGe3omacHOM pabOTBl C 00OPYZOBaHWEM U BeIIlECTBAMM.
CTpoeHue rjiaMeHn».

JI/O Ne2Pa3nieneHvie cmecel C OMOLLbIO MarHUTa.

ITpakTrueckast pabotalNe2 «OuHCTKa 3arpsi3HEHHOMN TTOBAPEHHOM COJIN».

JI/O Ne3,4 T1pumepsl (pU3MUYeCKUX U XUMUUECKUX SIBIEHUM.

JI/O Ne5,6 Pa3noykeHre ocHOBHOro KapooHara Meau(Il). Peakijuy 3aMeIrieHHst MeIH >KeJie30M.

JI/O Ne7 O3HakoMmsieHHe ¢ 0Opa3ijaMu OKCH/IOB.

[Tpaktryeckast paboralNe3 «ITosyueHre ¥ CBOMCTBA KUCIOPO/a».

JI/O Ne8 TlonyueHre BoJopoAa U U3yueHre ero CBOMCTB.

JI/0O Ne9 B3aumoetictBre Bogopoja ¢ okcuaoM meau (I1).

[MpakTrueckast pabotaNed «IlomyueHne BOAOpPO/a U UCCIeOBaHUE ero CBOHCTBY.
ITpakTrueckasspabotaNe5 «ITpHroTOB/IEHHE PAacTBOPOB COJIel C OIpeje/leHHONH MacCOBOM [oJieid
PacTBOPEHHOI'O BellleCTBa».

JI/O Nel0O OribIThl, TIOATBEPIKJarolie XUMHUUeCKre CBOMCTBA OKCHU/IOB.

JI/O Nell OmbIThl, MOATBEp)KAAOLIME XUMUUECKHe CBOMCTBA OCHOBAHUH.

JI/O Nel2 OribIThbl, TIOATBEPIK/atole XUMHUUeCKre CBOMCTBa aM(bOTepHbIX THPOKCH/IOB.

JI/O Nel3 OrmbIThl, MOATBEPKAAIOLIME XUMUUECKHe CBOMCTBA KUC/IOT.

JI/O Nel4 OribIThl, TIOATBEPIK/jat0lie XUMHUUeCKHe CBOMCTBA COJIel.

[MpakTueckass pabota Ne6.PerieHre 3KCriepUMeHTaNbHBIX 3aJau 10 TeMe «BakKHeMIve KacChl
HeopraHu4YeCcKux coeJMHeHUN»

JI/O Nel5 CocraBneHve Mofeneli MOJIeKyJl W KpPUCTa/JIOB BeLeCTB C Ppas3/IW4yHbIM BHUIOM
XUMUUECKOU CBSI3U.
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9 knacc (yueonuk I'. E. Pyjgsutuc; @.I'. @enbaman)
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10.
11.
12.
13.
14.
15.

16.
17.
18.
19.
20.
21.

22

25.
26.

27.
28.

«Heopraﬂnqecxaﬂ XUMUA»

KontponbHast paborta Nel 110 Teme: «31eKTpoIUTHYECKast AUCCOLIAALUSI».

KonTtponbHas pabora Ne2 1o Temam: «Kucmopos v cepa. A30oT u ocdop. YTaepo ¥ KpeMHU».
KonTponbHast pabota Ne3 1o Teme: «O011[Hie CBOMCTBAa METAJI/IOB».

WToroBast KOHTpO/IbHAsE paboTa.

JI/O Nel TIpumepsl 3K30- U 3HI0-TEPMUUECKUX peaKLIUi.

[MTpakTrueckast pabota Nel. Vi3yueHre BAMSIHUSI yC/IOBUM TIPOBeIEHUsT XMMUUECKOW peaklii Ha ee
CKOPOCTb.

JI/O Ne2 Peakuum Mexx[y pacTBOPaMH 3/1€KTPOJUTOB. OMBITHI MO BBISIBJEHUIO YC/IOBUW TeUYeHUs
peakiyii oOMeHa B paCcTBOpax 3/IeKTPOJIUTOB.

[MpakTueckass pabora Ne2. PemieHve 3KCriepUMeHTalbHBIX 3a7au 10 TemMe «CBOWCTBA KHC/IOT,
OCHOBaHUM U COJel KaK 3/1eKTPOIUTOBY.

JI/O Ne3 BreITecHeHue rajioreHamMu Jpyr Jpyra U3 paCTBOPOB UX COeJMHEHUU.

JI/O Ne4 B3auMo/ieiicTBHe COMSIHOM KMCIOThI C MarHueM, OKCHZIOM MarHusi, KapboHaToM MarHusi.
[MTpakTrueckast pabota Ne3. [TomyueHue COMSHON KUCIOTHI U U3yUeHHe ee CBOMCTB.

JI/O Ne5 O3HakomsieHHe ¢ 0bpasijamMu cepbl U e€ MPUPOJHBIX COeJUHEHHUH.

JI/O Ne6 KauecTBeHHasi peakijysi Ha Cy/Ib(U/I- MOHBI.

JI/O Ne7 KauecTBeHHasi peakliyisi Ha Cy/Ib(UT- UOHBI.

JI/O Ne8,9 B3anmojielicTBHe CepHON KUCIOThI C MarHWeM, OKCUJIOM MarHusi, KapOOHaTOM MarHwusl.
PacriosHaBaHue cynbQaT- MOHOB B PacTBOPE.

[MTpakTrueckast paboTa Ned. PelieHre SKCriepiMeHTaIbHBIX 33/au 110 TeMe «Kucimopos u cepa».
ITpakTrueckasi pabota Ne5. TTomyueHre aMMyakKa ¥ U3yUeHHe ero CBOMCTB.

JI/O Nel10 Pacrno3naBaHMe COleld aMMOHUS.

JI/O Nell IMpoBeneHMe KaueCTBeHHOM peaklMy Ha yTJIeKUC/IbIN ras.

JI/ONe12 KauecTBeHHasi peakiyisi Ha KapOOHAT- MOHBI.

ITpakTnueckass pabora Ne6. ITosmyueHue okcuzpa yriepoga (IV) W u3ydeHue €ero CBOKMCTB.
Pacrio3HaBaHWe KapOOHATOB.

. JI/ONe13 M3yueHne 06pa3iioB MeTa/IIOB.
23.
24.

JI/0 Nel4 B3aumogencTBre MeTa/uIoB C paCTBOpaMy COJIe.

JI/O Nel5 OsHakoM/eHHe CO CBOMCTBaMHM M B3auMOINpeBpalljeHUsMd KapboHAaTOB U
T'UIPOKapOOHATOB.

JI/O Nel6 [TonyyeHre ruipoKcH/ia aTlOMUHUS U B3aUMOJENCTBUE ero C KUCI0TaMU U L1je/I0YaMH.
[TpakTtueckass pabota Ne6. PerieHue 3KCriepUMEHTAIBHBIX 3ajau 10 Teme «MeTamibl U UX
COeJIMHEeHUsI».

JI/O Nel7 KauecTBeHHbIe peaklIii Ha MOHBI JKeJjie3a.

ITpakTnueckass paborta Ne7.PellieHWe >KCIepUMEHTANbHBIX 3a/laud M0 TeMe «MeTa/ibl U MX
COeqHEeHU».

7. KPUTEPUM U1 HOPMA OIIEHKH! 3HAHVHN 1 YMEHU 110 XUMUU

O1eHka yCTHOro oTBera.
OreHka «5» CTaBUTCS, €C/IM YYeHHK:

1.

[Toka3biBaeT riyOOKOe U TIOJTHOE 3HAHME W MOHMMaHWe Bcero 0ObemMa MpOorpaMMHOTO MaTepuaa;
TOJTHOe TIOHMMaHue CYIHOCTHA pacCMaTpPUBaeMbIX MOHSTUM, SIBJIEHUM U 3aKOHOMEePHOCTeM, TeOpUi,
B3aMMOCBSI3€eM.

YMeeT COCTaBUTH TOJHBIM U TIPAaBWIBHBIN OTBET Ha OCHOBe W3yUeHHOTO MaTepHasa; BbIJe/ATh
TJ/IaBHbIE TI0JIO’KeHUSI, CAaMOCTOSITe/IbHO TIO/ITBEPK/]aTh OTBET KOHKPETHLIMU TIpUMepamHu, daKTamu;
CaMOCTOSITEJTBHO UM apryMeHTHUPOBAHO [lejlaTh aHaiu3, 000011aTh, BBIBOJBI. Y CTaHAB/IMBAeT
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MeXXTpe[MeTHbIe (Ha OCHOBE paHee MPHOOPeTeHHBbIX 3HAHWH) W BHYTPHUIIPEJMETHbIe CBSI3H,
TBOPUECKU TMPHUMEHSIET TOJyYeHHble 3HaHUS B HEe3HAKOMOW cutyaruu. IlocienoBaTelbHO, UETKO,
CBSI3HO, 00OCHOBAHHO M 0e30IMO0YHO HW3/1araeT yueOHbIM MaTepHas: /IaeT OTBET B JIOTMUECKOH
TI0C/Ie/IOBAaTeIbHOCTH C UCII0/Tb30BaHUEM TMPUHATOW TEPMUHOJIOTHH; JieJlaeT COOCTBEHHbBIE BbIBO/IBI;
dbopMupyeT TOUYHOE Orpejie/ieHHe W HCTOJKOBaHWe OCHOBHBLIX IOHSTHM, 3aKOHOB, TEOPWH; IpU
OTBETE He TOBTOPSIET JIOC/OBHO TEKCT yueOHMKA; W3/1araeT MaTepuas JIMTePAaTyPHBIM SI3bIKOM;
MPaBU/IbHO U 0OCTOSITE/IHHO OTBEYAeT Ha [IOMOJIHUTEe/IbHBIE BOMPOCH! yunTess. CaMOCTOSATE/IbHO U
pal[MOHA/IbHO ~ HMCIIOJIb3YeT  Har/IsAfiHble  MOCOOWsS,  CIIPABOYHBbIE  MaTepuasbl, yueOHWUK,
JIOTIO/THUTE/IbHYI0 JIUTepaTypy, MEePBOMCTOYHUKH; TPUMEHSIET CHCTeMY YC/IOBHBIX 0003HaueHHit
TpY BeJIEHUM 3aliceid, COMPOBOXK/JAIOIIUX OTBET; WCIOJb3yeT [/l Z0Ka3aTelbCTBA BbIBOJBI W3
Ha0JII0/IeHUI U OIBITOB.

CaMoCTOsITe/IbHO, YBEPEHHO U 6€301IMO0UHO TIPUMEHSIET TIOTyUeHHbIe 3HaHWS B PeIleHUH Mpob/ieM
Ha TBOPYECKOM YPOBHE; /IOMycKaeT He 0ojiee OJHOTr0 HejoueTa, KOTOPhIH JIErKO HMCIPaBsieT o
TpeOOBaHMIO YUMTe/Is; UMeeT HeoOX0ouMble HaBLIKK pabOThI C IpUOOpaMH, UepTeXkaMH, CXeMaMU
U rpadyKamMH, COMYTCTBYIOI[UMHU OTBETY; 3allMCH, COMPOBOXK/AIOIKEe OTBET, COOTBETCTBYIOT
TpeOOBaHUAM.

OI.IEHKa «4» cTaBUTCA, €CIH YU€HHUK:

1.

[Toka3bIBaeT 3HAHUS BCEro W3yYeHHOTO MPOrpPaMMHOrO MaTepuana. JlaeT MOJHbIM U TIPaBUIBHBIMN
OTBET Ha OCHOBE W3YUEHHBIX TEOpHH; [OIyCKaeT He3HAuuTebHble OINUOKH U HeJOUeThl TpH
BOCIIPOM3BEJIEHWH  W3YUEHHOTO0 MaTepuasia, OfpejieJieHusl TIOHATHM, HEeTOYHOCTH  TIpH
WCIO/Tb30BaHUM HAyYHBIX TEPMUHOB WM B BBIBOJAX M 0000IeHUsIX W3 HaOMIOAEHHUH U OIBITOB;
MarepHas U3jaraeT B orpe/e/ieHHOM JIOTH4ecKoi 1ocief0BaTelbHOCTH, TIPH 3TOM IOy CKaeT OjHY
HerpyOyro oImuOKy Wiu He Oojiee IByX HEIOUETOB U MOXKET UX HMCIPABUTh CAaMOCTOSITESIBHO TPU
TpeOOBaHMM WM TIpM HeOOJBIION TIOMOIIM TIpernojaBaresisi; B OCHOBHOM YCBOWI Y4eOHBIH
Marepvas; TIOATBEP)KAAeT OTBeT KOHKPETHbIMU TIpFMepaMH; T[paBWIBHO OTBeuaeT Ha
JIOTIOTHUTE/TbHbIE BOTIPOCHI YUUTEJIS.

YMeeT caMOCTOSITe/TBHO BBIJIE/ISITh TJIaBHBIE MMOJIOKEHUsI B M3yUeHHOM Mareprase; Ha OCHOBaHUU
dakTOB M TpUMepoB 0000111aTh, /enaTh BLIBOABI, YCTAHAB/IMBaTb BHYTPHUIIPEIMETHBIE CBSI3U.
[IpyMeHsileT TOJy4eHHbIe 3HAHUS Ha TIPaKTHKe B BHJOW3MEHEHHOM CHUTyaluu, COO/IO/aeT
OCHOBHBIE TIPaBWJIa KY/IbTYPbl YCTHOM U MMCHbMEHHOM peuH, UCII0/Ib3yeT HayYHble TEPMUHBIL.

He o0safaeT [0CTaTOUYHBIM HaBBIKOM pabOTBl CO CIIPABOYHOM JIUTEPATYypOH, YueOHHKOM,
TIepBOMCTOUYHUKAMHU (TIPaBU/IBHO OPUEHTHPYEeTCs, HO paboTaeT MejieHHO). [lomyckaeT HerpyoOble
HapyIIeHus MpaBu1 oopMIIeHNsI TMCbMEHHBIX PaboT.

OneHka «3» CTaBUTCS, eC/IM YUeHHUK:

1.

YcBou OCHOBHOE cofiep)kaHue yueOHOro MaTepuasa, UMeeT mpobesibl B YCBOEHUM Marepuarna, He
TIPENSITCTBYIOIIME JajbHEeHIleMy YCBOEHHIO TIPOTPaMMHOTO MaTepHasa; MaTephaa H3/araer
HeCHCTeMaTH3UPOBaHHO, parMeHTapHO, He BCer/ia MoC/iejoBaTe/IbHO.

[TokasbiBaeT HeAOCTAaTOUYHYIO C(OPMUPOBAHHOCTb OT/eNbHBIX 3HAHWW U yMeHUM; BBIBOAbI U
0000111eH1sT apryMeHTHpYeT c/1abo, J0MyCKaeT B HUX OIIUOKH.

Honyctn omMOKA M HETOYHOCTH B HCIIO/Ib30BAHUM HAYYHOM TEPMHHOJIOTHH, OTpe/eeHus
TIOHSATUM Jlanm HeJ0CTaTOUHO UeTKHe; He HCII0b30BaJ B KauecTBe [0Ka3aTelbCTBAa BBLIBOJbI U
0000111eHMs U3 HabOMOJeHNH, (HaKTOB, OTIBITOB U/IH JOIYCTH/ OLIMOKH TP UX U3/I0/KEHUH.
VcnbIThIBaeT 3aTpyiHEHUs B MPUMeHeHUN 3HaHWM, HeoOXOAUMBIX [jisl pellieHusT 3aJjau pa3TuyHbIX
TUIOB, TIPU OOBSCHEHWH KOHKPETHBIX SIBJIGHMM Ha OCHOBe TEOPUM U 3aKOHOB, WA B
MO TBePXK/IeHUY KOHKPETHBIX MPUMepOB MPAKTUUYeCKOT0 TIPUMeHeHus TeOpHii.

OTBeyaeT HeroHO Ha BOMPOCHI yuuTess (YIycKast 1 OCHOBHOE), WJIM BOCITPOU3BO/IUT COZepKaHue
TeKCTa yueOHWKa, HO HeJOCTaTOUYHO TIIOHUMaeT OT/e/bHble TI0JIO)KeHUs], UMeloll[ie Ba)KHOe
3HaueHUe B 3TOM TEKCTe.
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6.

OO6Hapy)X1BaeT HeZIOCTaTOYHOe MOHMMaHKe OT/e/bHBIX TI0JI0’KeHWH TIPH BOCTIPOM3BeZIeHUH TeKCTa
yueOHHKa (3amvceid, epBOMCTOYHUKOB) W/IM OTBEUAeT HEIOJHO Ha BOIPOCHI YUUTESIsl, JOITyCKast
OJIHY - /1Be rpyObie OMMOKH.

O11eHKa «2» CTaBUTCS, €C/IH YYeHHK:

—

4.
5,

He ycBows 1 He pacKpbL1 OCHOBHOE CO/lepKaHue MaTepuasa; He /leflaeT BLIBOZOB U 00001eH .
He 3HaeT ¥ He TOHMMAaeT 3HAUMTE/bHYIO WM OCHOBHYIO YaCTh MPOrPAaMMHOTO Marepuajia B
Tnipe/iesiax TIOCTaB/IeHHBIX BOTIPOCOB WK UMeeT ¢/1abo ch)opMUpPOBaHHBIE U HETO/IHbIE 3HAHUS U He
yMeeT TIPUMEeHSITh WX K PellleH1I0 KOHKPETHBIX BOTIPOCOB U 3a/iau 1Mo obpasiy.

IIpu otBeTe (Ha OJWH BOMPOC) AOMyCKaeT Oosiee ABYyX TPYOBIX OIIMOOK, KOTOpble HE MOXKET
WCIIPABUTh JIa’Ke TTPU TIOMOIIY YUUTEJISI.

He MoyKeT OTBETHUTh HU Ha OZIWH UX [TOCTaB/IEHHBIX BOMPOCOB.

[To/THOCTBIO He YCBOW/I MaTepual.

OneHKa BBINO/THEHUSI IPAKTHYECKHX (/1a00paTOpHBIX) padoT, ONBITOB.
OneHka «5» CTaBUTCS, eC/IM YUeHHUK:

1.

o1&

[IpaBUBHO OTpeJeNu 1ieJib OTbITa M BBITIOJHUI paboTy B TIOMHOM oObeMe C coOuio/ieHreM
HeoOX0AMMOM TI0C/Ie/I0BaTe/TbHOCTY TIPOBE/IEHUST OTIHITOB U U3MepeHHH.

CamocTosATeIbHO M pPaLMOHAIBbHO BbIOpas U MOATOTOBU AJIsl OTbITa HeoOXo/uMoe 06opyioBaHue,
BCe OTIBITHI ITPOBEJT B YCIOBHUSX M Pe)KMUMax, 00eCrieurBaroI[iX MOTyUYeHe Pe3y/IbTaTOB U BIBO/IOB
C HaubosblIIel TOUHOCTBIO.

HayuHo rpaMoTHO, J/IoTMUHO ommcan HabmozeHuss W cHOpPMHUpOBan BBIBOJBl M3 OMbITa. B
TIpe/ICTaB/IeHHOM OTueTe TIPaBUIbHO U aKKypaTHO BBITIOJHWI BCe 3arvcH, TabMLIbl, PUCYHKH,
yepTexku, rpadMKy, BBIYUCIEHUS U CZieJlal BIBOJBbI.

[TpaBU/IbHO BBITIOHW/ aHaIM3 MorpelHocTel (9-11 kmacchl).

[TposiBsisieT OpraHU3alMOHHO-TPYJOBbIe yMeHus (TIOAZep)KUBaeT UKMCTOTy pabouero mecra o
MOPSIZJOK Ha CTOJIe, 5SKOHOMHO HCII0JIb3yeT pacX0oJHble MaTepHasbl).

OKCIIepUMEHT OCYILeCTB/IsIeT M0 IJIaHy C YYeTOM TeXHUKA 0e30MacHOCTH M TIpaBW/I PaboTHI C
MaTepHuasaMUi U 000py/JOBaHUEM.

OI.IEHKa «4» CTABUTCH, €C/IM YYE€HUK BBITIIO/THUJI Tp860BaHI/IH K OIjeHKe «5», HO:

N

OmnBIT MPOBO/IW/ B YCJIOBUSIX, HE 00eCIeurBaroIUX 0CTaTOUHONH TOUHOCTH U3MEPEHUH.

Bbiso fomyiiieHo /iBa — TpY HejjoueTa uiau Oosee ofHOM Tpy0o# OIIMOKK ¥ OAHOTO HeJoveTa.
OKCMepUMEHT TPOBEZIEH He TIO/THOCTHIO UM B ONTMCAHUU HAO/MIO/I€HUI U3 OTbITa YUEHUK JJOTTYCTHIT
HETOUHOCTH, BBIBO/IbI CZie/ia/l HETTOJTHBIE.

OI.IEHKa «3» CTABUTCH, €C/IK YUYEHHUK:

1.

[TpaBU/IBHO OIpeesuI 1ieJib OIbITa; PabOTy BBITIOHSIET TIPAaBWJIBHO He MeHee ueM HarloJIOBHHY,
O/JHAaKO 00BEM BBITIOJIHEHHOW YaCTH TAaKOB, UTO T03BOJISIET MOJYUYUTh TMPABUIbHbIE Pe3y/bTaThl U
BBIBO/IBI TI0 OCHOBHBIM, TIPUHIIUITHA/IBHO Ba)KHBIM 3a/ladaM paboThI.

[Togbop obopyzoBaHus, 0OBEKTOB, MaTepPHasOB, a Takke pabOTHI MO Haua/sy OIbITa MPOBEN C
TIOMOIIIBIO YUUTEJIsT; WIH B XO/ie TIPOBe/IeHHsT OTTbITa ¥ U3MEPEHUH OTbITa ObLTH JOMYIIEeHbI OITMOKH
B OIMMCaHWUY Hab/r0/IeHuH, (hOpMYTUPOBAHNH BBIBOJIOB.

OmnBIT TIPOBOAWIICS B HEpAaIMOHAbHBIX YCJIOBHUSIX, UTO TIPUBEO K IOJyYEHHIO pe3y/IbTaToOB C
OosbITiel TIOTPEeITHOCTBIO; WM B OTYeTe ObLTM JOMyIjeHbl B O0Ied CI0KHOCTA He Oosee ABYX
oIMOOK (B 3aMMCSAX eJUHUL, U3MEPEHUSIX, B BBIUUC/IEHUSX, rpadrKax, TabyuIiax, cxeMax, aHajmse
TIOTPEIITHOCTeN U T./I.) He TIPUHIUITAABHOTO [I/Isi JAHHOW paboThl XapakTepa, HO TIOB/MSIBILIUX Ha
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4.

pe3y/IbTaT BITIOJTHEHUS; HE BBITIOJTHEH COBCEM WJIM BBITIOJITHEH HEBEPHO aHa/IW3 MorperHocTel (9-
11 Knaccel);

Honyckaet rpy0Oyto ommbKy B Xoje 3KcriepuMeHTa (B 00bsicHeHWH, B odopMieHHu paboThl, B
coOmoieHny TIpaBWI TeXHUKK 0e30IacHOCTA TIpy paboTe ¢ maTepHasiaMd U 000OpY/OBaHHEM),
KOTOpasi UCTIPaB/ISIeTCs 10 TPeOOBAHUIO YUUTEJIS.

O1eHKa «2» CTaBUTCS, €C/IM YUeHHUK:

1.

He ompezemin caMoCTOSATE/IBHO Lie/ib OTIBITA: BBITIOIHU PabOTy He TOJHOCTBIO, He TIOATOTOBHUI
HY)>XKHOe 000py/J0BaHVe U 00beM BBITIOJIHEHHOW UacTH PabOThI He T03BOJISIeT CAe/aTh MPaBUIbHBIX
BBIBO/IOB.

OnbIThI, U3MEPEHUs], BLIUMC/IEHUS], HaOJTI0/IeH s POU3BO/JVITHCH HEITPaBUIbHO.

B xozme paboTbl U B OTYeTe OOHApPY)XWIHUCh B COBOKYITHOCTH BCE HEJOCTAaTKH, OTMeueHHble B
TpeOOBaHUSX K OL[eHKe «3».

Homnyckaet ziBe (1 6osee) TpyOble OMIMOKK B XO/le SKCIIEPUMEHTa, B 00BsICHEHUH, B 0(OpPMJIeHUN
paboThl, B COOMIO/IeHNH TIpAaBWJI TEXHUKHM 0e30TMacHOCTA Tpu paboTe C BelIeCTBaMU U
obopy/i0oBaHKEM, KOTOPbIe HE MOJKET MUCIIPaBUTh JjaKe 10 TPeOOBAHUIO YUUTEJIs.

[To/HOCTBIO HE CyMes HayaTh U O()OPMUTH OIIBIT; He BHITIO/IHSET paboTy; TOKa3bIBaeT OTCYTCTBUE
9KCTIePUMEHTA/IbHBIX yMeHHWH; He cobOsrofan unu rpybo Hapyiman TpeboBaHUs 6e30MMacHOCTH

TPyAa.

OneHKa CaMOCTOATe/IbHBIX MMCEMEHHBIX U KOHTPOJIBHBIX PadoT.
OrneHka “5” cTaBUTCS, €C/IM YYEHHUK:

1.
2.

BBITIOJTHWI PaboTy 6e3 oMboK 1 HeI0UeTOB,;
JIOTTyCTU He 6oJiee OZIHOTO HeZloUeTa.

OueHka “4” cTaBUTCS, €C/IM YYeHHK BBINOJIHII Pad0Ty MO/THOCTBHIO, HO AONYCTH/I B HEM:

1.
2.

He OoJiee o/iHOM Herpy0Ooii OIIMOKY M OZHOTO HeJloueTa;
Wi He OoJsiee IByX HeZJOUETOB.

OneHka “3” CcTaBUTCS, €I YYeHHK MPAaBW/IHHO BHINO/THU/I He MeHee MOJIOBHUHBI Pad0ThI WU
AOMYCTHJI:

AR

He OoJsiee IBYX rpyObIX OLIMOOK;

unu He 6osiee offHOM TPyOOY U OZIHOM HerpyOoii OIMOKY U OZIHOTO HeZl0UeTa;
uny He Oosiee ABYX-TpeX HerpyObIx omnboK;

WU OJTHOU Herpy0oii OIIMOKY U TPeX He/I0UYeTOB;

5) WK TIPH OTCYTCTBHY OIIMOOK, HO MPY HA/TMUMHY YeThIPeX-TISITH He/I0YeTOB.

OueHKa “2” cTaBUTCH, €C/IU YYEHHUK:

1.

2.

JIOTTyCTU/T YKMC/I0 OMIMOOK W HEJOYEeTOB TMPEBOCXOsIee HOPMY, TPU KOTOPOH MOXeT ObITh
BbICTaB/IeHa OlleHKa “3”;
WU eCJTU TIPAaBW/ILHO BBITIOTHUAT MEHee TT0JIOBUHBI PabOTHI.

IIpumMeuaHue. YuuTesb UMeeT IPABO MMOCTaBUTh YUEHHWKY OLIEHKY BbIlle TOW, KOTOpasl NpeAyCcMOTpeHa
HOpPMaMH, eC/TH YUEHUMKOM OPUTHMHA/ILHO BhIMOHeHa paboTa. OLIEHKH C aHa/TU30M JJOBOZSTCS IO CBeZIeHHs
yuall[uXcsl, KakK [PaBUO, Ha TIOC/IEYIOIEM YpOKe, TMpeAycMaTpuBaeTcss paboTa Haj OIlIMOKamy,
ycTpaHeHUe TpoOesioB.

O1eHKa TeCTOBBIX pPadoT.
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ITpu npoBepKe TO/ICUMTHIBAETCS KOJTMUECTBO BEPHBIX OTBETOB. Kask/i0e MpaBH/TbHO BBITIOTHEHHOE 33/JaHUE
cooTBeTCTBYeT 1 Oasty, ecim CyOTeCT BBITIO/IHEH HETIPABWILHO WM YUeHHK He TIPUCTYTIA/ K ero BbIITO/THEHHTO -
0 6as10B. OrieHMBaHVe Tpe/yIaraeTcst POBO/UTH TI0 IPUJIaraeMoi tabuile.

% BBINIOJTHEHUST PaOOThI OTMeTKa

Ot 90% 1o 100%

Ot 75% 1o 89%

Ot 60% 1o 74%

N |W [ U

o 60%

C 11e/1IbIO BBIABJ/IEHUA 00BEKTHUBHBIX 3HAHMI MdTepHa/ld 3d HEPAIZIMBO BBITIO/THEHHYHO pEIGOTy OTMETKY He
CHM)KATh.

O6uas kK1accupuKanus omudoK

I'pyOBIMH CUMTAIOTCA C/IeyIOIIyie OIIN0KH:

1.

N

Nk w

8.
9.

He3HaHUe OIlpe/ie/leHUs] OCHOBHBIX TMOHSTHUM, 3aKOHOB, MpaBWI, OCHOBHBIX IOJIO)KEHUW TeOpHH,
He3HaHHWe (HOpPMYII, OOLIENPUHSATHIX CUMBOJIOB 0003HaUeHHI BeJTUUWH, eJUHUL] X U3MEePEeHHS;
He3HaHHWe HauMeHOBaHWW eJuHUI] wu3MepeHus ((u3uKa, XUMHUs, MarTemMaTHKa, OHoorus,
reorpadusi, uepueHue, TpyoBoe obyuenre, OBXK);

HeyMeHHe Bbl/Ie/IUTh B OTBETe IJIaBHOE;

HeyMeHHe TTPUMEeHSITh 3HaHUs [Jis pellieHus 3a/1a4 U 0OBbsICHEHHSI SIBJIEHU;

HeyMeHHe JieJlaTh BBIBO/IbI M 000011eHNST;

HeyMeHHe YUTaTh U CTPOUTh T'PpapUKK U NIPUHLUIUAIbHbBIE CXeMbI;

HeyMeHue TIO/ITOTOBUTb YCTAHOBKY WM JiabopaTopHoe 00Opy/iOBaHHe, TIPOBECTH  OIIBIT,
HaOJr01eHus1, HeOOXOMMbIe PaCueThl WX UCIIO/Ib30BaTh MOTyYeHHbIe JAHHbBIE I/ BBIBO/IOB;
HeyMeHHUe T10/1b30BaThCsl IePBOMCTOUHUKAMH, YUeOHUKOM U CTIPaBOYHHKAMMU;

HapyIlIeHHe TeXHUKUA 0e30MacHOCTY;

10. HeOpeXkHOE OTHOIIIEHHE K 000PyZ0BaHUI0, TpUbopaM, MaTeprasiaMm.

K Herpy0bIM omm0KaMm cj1efyeT OTHeCTH:

1.

6.
7.

HETOYHOCTb (hOPMYJIMPOBOK, OTIpejie/IeHUi, TOHSATHM, 3aKOHOB, TeOpWM, BbI3BaHHAsi HEIOJHOTOU
OoXBaTa OCHOBHBIX IPHU3HAKOB OIpeJie/IsieMOro IMOHATUS WIM 3aMeHOW 1-2 U3 3TUX IpU3HAKOB
BTOPOCTEIeHHbIMUY;

OIIMOKY TPU CHSTHM TI0Ka3aHWM C M3MepUTe/bHbIX NMPUOOpPOB, He CBSI3aHHbIE C OMpejieneHreM
LIeHbl [leJIeHds] IIKajbl (HampuMep, 3aBUCSIHe OT PpacIioioXKeHUs] M3MepUTENbHBIX TMPHUOOpOB,
ONTUUeCKUe U JIp.);

OIIMOKY, BBI3BaHHbIE HeCOO/IOJileHHeM YCIOBHI TIPOBeZIEHUs! OIbITa, HaOMIO[eHus, yCIOBUiA
paboThl prbopa, 060pyJ0BaHMS;

OIMOKM B YCIOBHBIX 00O3HaueHWsSX Ha TMPUHLMITHMAIBHBIX CXeMaxX, HeTOYHOCTb Tpaduka
(HanpuMep, U3MeHeHMe YyT/la HaK/IoHa) U Ap.;

HepaloHa/IbHbIA MeTO/, PellleHus 3a/jaur WM HeZJOCTaTOUHO MPOJAYMaHHbIH I/IaH YCTHOTO OTBeTa
(Hapyl11IeHue JIOTHKY, [T0/IMeHa OT/le/IbHbIX OCHOBHBIX BOIIPOCOB BTOPOCTEIIeHHBIMH);
HepaloHa/IbHbIe MEeTOZBI pabOThI CO CIIPABOYHOM U APYTOM IUTEPaTypO;

HeyMeHUe pellaTh 3a/jauy, BbIO/IHATh 3a/laHus B 001L{eM BHUJIe.

HenoquaMn ABJIAIOTCA:

N

Hepal[oHa/IbHbIe TPHUEMbI BBIUHC/IEHUM W TTpeoOpa30BaHu, BBITTOJIHEHUS OTBITOB, HabO/FO/IeHUMH,
3a/laHu;

OIMOKY B BBIUMC/IEHUsX (apudMeTHUeCKHe — KpOMe MaTeMaTHKH);

HeOpe)XHoe BBITIOJTHeHUe 3arucei, uepTexkeli, cxeM, rpadHKOB,;
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4. opdorpaduueckre v MyHKTYallMOHHbIE OIIMOKK (KpOMe PyCCKOTO $13bIKa).

8. INTIAHUPYEMBIE PE3YJ/IBTATBI U3YUEHUSA YYEBHOI'O ITPE/IMETA

OcCHOBHbIe TIOHATHSL XMMHUH (YPOBEHb aTOMHO-MOJIEKYJ/ISIPHBIX MPe/ICTaBIeHUM).
BbINyCKHUK Hay4YUTCA:

OTUCBHIBATH CBOMCTBA TBEP/BIX, >KUAKHUX, ra3000pasHbIX BeIeCTB, BBIJE/SIS WX CyIieCTBEeHHbIe

TIpU3HAaKY;

XapaKTepu30BaTh BellleCTBa M0 COCTaBy, CTPOEHWIO U CBOMCTBAM, yCTaHaB/IMBaTb NPUUYMHHO-

C/lefICTBEHHbIEe CBSI3U MeX/ly JJaHHBIMU XapaKTepUCTUKaMU BellleCTBa;

PacKpbIBaTb CMBIC/I OCHOBHBIX XMUMMUECKHUX TOHATUM: aTOM, MOJIeKyJ/a, XMMWUYeCKHUM 3/1eMeHT,

NIPOCTOE Bell|eCTBO, C/I0KHOEe BelljeCTBO, Ba/IeHTHOCTb, UCIIO/Ib3Ysl 3HAKOBYH0 CUCTEMY XUMMH;
n300pa)kaTh COCTAaB TPOCTEMIIMX BeIIeCTB C TOMOINBI0 XUMUYEeCKUX (OPMYJ M CYIIHOCTB

XUMHYeCKHX peakLiuii C IOMOLbI0 XUMUUECKUX ypaBHEHU;

BBIYUC/ISITE OTHOCUTE/IbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BeIlleCTB, a TaKXe MaCCOBYIO
JIO0/TF0 XUMHMUECKOr0 3/1eMeHTa B COeIMHeHUSIX;

CpaBHMBATH I10 COCTaBy OKCH/bl, OCHOBaHMsI, KUCJIOTHI, COJH;

KJIaCCU(ULIMPOBATh OKCU/IbI U OCHOBAHUS 110 CBOMCTBAM, KAC/IOTHI U COJIM — IO COCTaBY;

OIHMCBIBaTh COCTaB, CBOMCTBA U 3HaueHue (B MPUPOJE M NPaKTUYeCKOU JesATebHOCTH YeslOBeKa)
NIPOCTBIX BellleCTB — KUCI0POZa U BOLOPOJa;

JlaBaTb CPaBHUTE/IbHYIO XapaKTePUCTUKY XUMHWUECKHUX 3JIEMEHTOB M Ba)KHEUIIUX COeJVHeHUMN
eCTeCTBeHHBIX CeMelCTB L1[e/IOUHBIX MeTa/lJIOB U rajoreHoB;

T0/Tb30BaThCs1 TabOpaTOPHBIM 000PYJOBaHUEM U XHUMHUECKOH 1T0Cy10H;

NIPOBO/IMTh HEC/IOKHbIe XMMHUYeCKHe OIbIThl U Hab/IIo/leHUs 3a M3MeHeHUsIMH CBOMCTB BellleCTB B
mpollecce WX TIpeBpalleHWi; coOMoaTh TpaBUIa TeXHUKH 0e30TacHOCTH TIPH TIPOBeJEeHUH
HaOJII0JeHuit 1 OTIBITOB;

pasnuuaTh 3KCIepUMeHTalbHO KHCJIOTHI W INENOYM, IO/Ib3YsACh WHJMKATOpPaMH; OCO3HAaBaTh
HeobxoAUMOCTb cobsmoZieHust Mep 6e30MacHOCTH NpU 0OpalljeHUH C KUCJI0TaMH U 11le/louaMH.

Bbll'lyCKHl/[K MOJIYYUT BO3MO)XHOCTHb HAYUYUTHCH:

rpamMOTHO 00paIaThCs C BeljeCTBaMHU B IOBCeAHEBHOM >KU3HM;

0CO3HaBaTb HeOOXOAWMOCTb COOJIIOZIeHUs] TMpaBWJ/I SKOJIOTMUecKU 06e30macHOro IoBefieHHsl B
OKpY’Karolllel IIPUPOJIHOU Cpefie;

MIOHUMaTh CMBIC]T U HEOOXOAUMOCTb COO/IIO/ieHHsl TIPeATMCaHuM, Mpe/jlaraeMbIX B MHCTPYKLIMSX
TI0 VICTI0/Tb30BaHMIO JIEKapCTB, CPeJCTB OBITOBOM XVMUU U JIp.;

MICII0/1b30BaTh NMPUOOPeTEHHBIE K/TI0UeBble KOMITIETEHTHOCTH TPU BBITTOJTHEHUM HCC/Ie/|0BaTeTbCKUX
TIPOEKTOB T10 M3yUYEeHUIO CBOMCTB, CIIOCOOOB TIO/TyUeHHs ¥ PACIIO3HABaHMS BEI|eCTB;

pa3BuUBaTh KOMMYHHUKAaTHUBHYIO KOMIIETEHTHOCTb, MCIIO/b3Ysl CPeJCTBA YCTHOTO W NMHCbMEHHOIO
0011[eHNs1, TIPOSIBISITE TOTOBHOCTh K YBa)KEHUIO MHOM TOUKHM 3peHus TIPH 00CY>KeHUHU Pe3y/IbTaToB
BBITIOJTHEHHOM paboThl;

O00BEKTHBHO OL|eHHMBaTb MH(GOPMAL[MI0 O BeIeCcTBaX M XMMHUYECKHX TMPOLIeCcax, KPUTUYeCKH
OTHOCUTBbCSI K TICEB/IOHayyHOM uHopMaLuy, HeLoOpOCOBECTHOM pekjaMme, Kacatrolleics
VICTIO/Ib30BaHUsI pa3/IMUHbIX BeleCTB.

[MeprouuecKuii 3aKOH U Tlepruo/iuuecKasi CucteMa XUuMHUdeckux 3nemMeHToB [I. M. MeHgeneeBa. CTpoeHue
BeIecTBa

BbINyCKHUK HAy4YHTCS:

K/IaCCU(UIIMPOBaTh XMMHUYECKHe 37eMEeHTbl Ha MeTasulbl, HeMeTa/l/bl, 3/eMeHTbI, OKCUZbl U
TU/IPOKCU/IBI KOTOPBIX aM(OTepHbI, U WHEPTHble 3/1eMeHThl (Ta3bl) AJii OCO3HAHWSI Ba)KHOCTU
yTOPSII0YEHHOCTU HayUHbIX 3HAHUM;
pacKpbIBaTb CMBIC/I TTlepyuoAnyeckoro 3akoHa /1. I. MeHgesneeBa;
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OTMUChIBAaTh WM XapaKTepPU30BaTh TaOMMUHYI0 (OPMY MEPHUOAMUYECKONW CHUCTEMbI XMUMUUYECKUX
3/1eMEeHTOB;

XapaKTepr30BaTb COCTaB aTOMHBIX $ifiep W pacripejie/ieHre YKc/ia 3J1eKTPOHOB 10 371eKTPOHHBIM
CJI0SIM aTOMOB XUMUUYECKHX 3/IEMEHTOB MaJjIbIX MePHUO/IOB TIePUOANUECKOM CUCTEMBI, a TAK)Ke Kasusi
Y KasbIus;

pasnuuaTh BU/bl XWMHWYECKOW CBSI3U: MOHHYH0, KOBAJeHTHYH TO/ISIPHYI0, KOBaJeHTHYHO
HeTIo/ISIPHYIO U MeTaslyTuuecKyto;

n300pakaTh 371eKTPOHHBIE (DOPMYJIbI BellleCTB, 00pa30BaHHbIX XWUMHUYEeCKUMHU CBSI3IMH Pa3HOTO
BU/IA;

BBISIB/IATb 3aBUCMMOCTb CBOMCTB BeIlleCTBa OT CTPOEHUSI ero KPUCTA/JTNUeCKON peléTky (MOHHOM,
aTOMHOM, MOJIEKY/ISIPHOM, MeTa/VInueCcKOon);

XapaKTepu30BaThb XUMUUECKHe 37IeMeHThl U UX COe/JMHeHMs] Ha OCHOBe T0JIOKEeHHsI 37IeMEHTOB B
TIepUOANYECKON CHCTeMe M 0CODEHHOCTEH CTPOeHUsI UX aTOMOB,;

OMUCHIBaTh OCHOBHBIE MPeANOChUIKU OTKphITUs [. V. MeHzeneeBbIM MeproiMueckoro 3akoHa U
TIepUOANYECKOM CUCTEeMbl XUMHUYECKUX 37IeMEHTOB M MHOTOOOpa3sHy HayuHYIO [esTebHOCTb
yuéHOro;

XapaKTepu3oBaTb HAayyHOe M MHPOBO33peHYeCKOoe 3HayeHre [1epUO/IMYecKOro 3akoHa U
Tepuo/InUeCcKor CUCTeMbl XUMHUeCcKuX 3/1eMeHTOB /1. VI. MeHieneeBa;

0CO3HABaThb Hay4Hble OTKPBLITUS KakK pe3y/bTaT J[JIUTe/bHbIX HaO/IO/IEHUM, OIbITOB, HayuyHOU

T0JIEeMUKH, TIPe0/I0JIeHUsI TPYAHOCTel U COMHEeHUH.

Bbll'lyCKHI/IK MO/JIyYUT BO3MO)XHOCTb HAYUYUTbCHA:

0CO3HaBaTh 3HaUeHWEe TeOPeTUUeCKUX 3HAHUM [l MPaKTUUeCKOU /1eATe/IbHOCTH Ye/lIOBeKa;
OTMCBIBAaTh U3yUYeHHbIe 00BEKThl KaK CUCTeMbI, IPUMEHSISI IOTUKY CUCTeMHOTO aHaJTh3a;
TIPUMEHSITh 3HaHUSI O 3aKOHOMEPHOCTSIX MepUOAMYeCcKOr CUCTeMbl XMMUYECKHUX 3JIEMEHTOB [JIsi
00BbsSICHEHUSI U TIPeJIBU/I€HUS] CBOMCTB KOHKPETHBIX BEI[eCTB;

pa3BUBaTh MHGOPMAIMOHHYI0 KOMIIETEHTHOCTb TOCPEICTBOM YIyO/ieHusl 3HaHWM 00 MCTOpHUU
CTaHOBJIEHUS] XMMUUECKON HayKH, eé OCHOBHBIX MOHSITUM, NIEPUOAUUYECKOT0 3aKOHA KaK O/IHOTO U3
B)KHEWILIMX 3aKOHOB TIPUPOJBI, @ TaKXe O COBPEMEHHBIX [OCTH)KEHUSIX HayKh U TeXHHUKHU.
MHoroo6pa3uie XUMHUYeCKHUX peaKIyi.

BbINyCKHUK HayUHUTCH:

00OBSICHATh CyTh XUMHUECKHX TIPOLIECCOB;

Ha3bIBaTh MPU3HAKHU U YCJIOBUS MIPOTEKAHWsI XUMHUUECKUX PeakLyii; IEHHOMY THUITY TI0 OJJHOMY W3
K/IaCCU(UKAI[MOHHBIX TIPU3HAKOB: 1) MO YMC/Iy U COCTaBy WCXOJHBIX BeIleCTB U TIPOAYKTOB
peakuyy (peakiuyd COeAVHEeHUs], Pa3/Io’KeHWs, 3aMelleHus] U oOMeHa); 2) 10 BBIJENEHUIO WU
TIOT/IOIIEHUIO TeIyIOThl (peaki[uu 3K30TepMUYeckue U SHAOoTepMuueckre); 3) 1Mo H3MeHEeHUIO
cTereHel OKHCIeHUSI XMMHUUEeCKHUX 3/IeMeHTOB (OKUC/IUTeTbHO-BOCCTAHOBUTE/IbHBIE peakiuu); 4)
1o obpaTumMocTH npoijecca (peakijuu oOpaTHMble U HeOOpaTUMbIe);

Ha3bIBaTh (aKTOPHI, BIUSIOIIME HA CKOPOCTh XUMHUYECKUX PeaKIHii;

Ha3bIBaTh (aKTOPHI, BJUSIOL[ME Ha CMellleHle XUMUUeCKOT0 PaBHOBECHSI;

COCTaBJISITh YPaBHEHUs 37IEKTPOJIMTUUYECKON [JUCCOLMALIMY KHUCJIOT, 1[eJIouel, CoJiel; TMoJiHble U
COKpaIlléHHble ~ WOHHbIE  ypaBHEHWS  peakiuii  0oOMeHa;  ypaBHEHUS  OKHC/IUTE/IbHO-
BOCCTAaHOBUTEJIbHBIX PEaKIIHii;

TIPOrHO3UPOBATh MPOJYKThl XUMUUECKUX Peaki[uil 1Mo Gopmy/iam/Ha3BaHUSM UCXOAHBIX BeIleCTB;
OTIpe/IeJIATh UCXO/JHbIE BelljeCTBa 1o (hopMy/iam/Ha3BaHUSM TTPO/IYKTOB PeaKLvy;

COCTaBJISITh yPaBHEHHUs peakl[uii, COOTBETCTBYIOL[UX TOC/IeJOBAaTeIbHOCTU  («IIETIOUKe»)
TipeBpalljeH’i HeOpraHMUeCKHX BeIlleCTB Pa3/TMUHbIX K/I1aCCOB;

BBLISIB/ISITH B MpoOLiecce dKCIiepuMeHTa NPU3HaKK, CBUETebCTBYIOIIMEe O MPOTeKaHWHA XUMUUeCKOn
peakiuy;

TOTOBUTh PaCTBOPbI C OMpe/ie/IEHHOM MacCOBOM [jo/ieil paCTBOPEHHOTO BelL{eCTBa;
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ornpenesdTb XapadKTep CpeAbl BOAHBIX PACTBOPOB KUC/IOT U LLIEJIOI-IeI\/‘I 10 M3MEHEHHI0 OKPdCKKU
NHAWKATOPOB;

MpOBOAWUTL Kd4Y€CTBEHHLIE pedKIUH, TOATBEPXXAAIOLe Ha/IMuhe B BOJAHLIX DACTBOPAX BeELECTB
OTAe/IbHBIX KATHUOHOB M dHHMOHOB.

BbIHyCKHI/IK MNOJTyJYUT BO3MO)XHOCTHb HAYUYUTbCH:

COCTaBJ/IAITb MOJIEKYJISIDHbIE M TIO/Hble MOHHbIE YypaBHEHUsI IO COKpAIléHHbIM HOHHBIM
ypPaBHEHUsIM;

MPUBOJIUTL TIPUMEpPHI peakLyi, TMOJTBePKJAoIIUX Cyll[eCTBOBaHUE B3aWMOCBS3U MEXIY
OCHOBHBIMM KJIaCCaMU HeOpraHWYeCKUX BellleCTB;

MIPOTHO3UPOBATh pe3y/bTaTbl BO3JEMCTBUSI pa3/lWUHbIX ()aKTOPOB Ha CKOPOCTb XUMHUYECKOMH
peakLuy;

MIPOTHO3UPOBATh pe3y/bTaThl BO3/€HCTBUs Pa3/MUHBIX (PAKTOPOB Ha CMelljeHWe XHMHYeCcKOro
paBHOBecHst. MHoroobpasue BelrecTs

BbINyCKHUK HayUHUTCH:

orpe/ie/isiTh TIPUHA/Ie)KHOCTh HEOPraHMUeCKUX BeIeCTB K OJHOMY W3 U3yUeHHbIX K/IaCCOB/TPYIIM:
MeTasl/ibl U HeMeTasllbl, OKCHU/bl, OCHOBaHUS1, KUC/IOThI, COJIY;

COCTaBJISITH (POPMYJIbI BEIL[eCTB TI0 UX Ha3BaHUSIM;
orpe/iesisiTb BaJleHTHOCTb U CTeTNeHb OKUC/IEHUSI 3/IEMEHTOB B Bell[eCTBaX;

COCTaBJIsITh (hOPMYJIbI HEOPTaHUUYeCKUX COeIMHEHUI M0 Ba/JeHTHOCTSIM U CTeTeHsIM OKHC/IeHUs
3JIEMEHTOB, a TaK)Ke 3apsiiaM MOHOB, YKa3aHHBIM B Tabivile pacCTBOPUMOCTH KUC/IOT, OCHOBAaHUH U
coJieit;

OOBSICHATh 3aKOHOMEPHOCTH M3MeHeHUsI (PU3NUeCKUX U XUMUYECKHX CBOMCTB TPOCTHIX BeIeCTB
(MeTaJI/IOB ¥ HEMETAJI/IOB) M UX BBICIIMX OKCH/IOB, 00pa30BaHHBIX 3/IEMEHTaMH BTOPOTO M TPETLETO
NepUo/iOB;

Ha3blBaTh OOIME XWMHUYECKHEe CBOWCTBA, XapakKTepHbIe /i1 TPYI OKCHUZOB: KHUCIOTHBIX,
OCHOBHBIX, aM(bOTEepPHBIX;

Ha3bIBaTh OOIIMe XUMUUECKHEe CBOMCTBA, XapaKTePHbIE /I KXKAOT0 M3 KIaCCOB HEOPTaHUUYECKUX
BellleCcTB (KMCJIOT, OCHOBAaHUM, COe);

TPUBO/IUTh TIPUMeEpPbl peakluii, TO/TBEP)KJAIOIINX XUMUUeCKHe CBOMCTBA HEOpPraHUUeCKHUX
Bell[eCTB: OKCHU/IOB, KMCJIOT, OCHOBAaHUU U COJel;

oTpeZieNiiTh ~ BeI|eCTBO-OKUC/IUTelb U Bel[eCTBO-BOCCTAHOBUTEb B OKUC/IUTE/BLHO-
BOCCTAHOBHUTE/bHBIX PeaKLUsX;

COCTaBJIATh 37IEKTPOHHBIA 0amaHC ([Ji1 W3YUYeHHBIX peakKIWii) I0 Tpe/IOKeHHBIM CXeMaM
peaxiuii;

MIPOBO/IUTH JTaOOPaTOPHBIE OIBIThI, TIOATBEPXKAIOIIE XUMUUECKUEe CBOWCTBA OCHOBHBIX K/IaCCOB
HEOpPraHUUYeCKHX BeILeCTB;

TIPOBO/IUTh 1a00OpaTOpHBbIE OIBITBI TI0 TIOYYEHUI0 W COOMpaHMI0 Ta3000pa3HbIX BEIeCTB:
BOZIOPO/A, KUC/IOPO/a, YIJIEKUCIOro rasa, aMMHAaKa; COCTaB/SAITb YPaBHEHUS] COOTBETCTBYHOLIUX
peakii.

BbIHYCKHl/IK NOo/IyduT BO3MOXHOCTb HAYUUTbHCH:

MPOrHO3UPOBAaTh XMMUYECKHe CBOMCTBA BellleCTB Ha OCHOBE UX COCTaBa U CTPOEHMUS;
TIPOTHO3UPOBATh CIIOCOOHOCTh BeIIeCTBA TMPOSIBISTh OKUC/WTEbHbIE WIM BOCCTAHOBUTE/IbHBIE
CBOMCTBA C yUETOM CTeTleHel OKUC/IeHUsI 3/IEMEHTOB, BXOJSIIUX B €ro COCTaB;
BbISIB/IATH CYILIeCTBOBAaHWE T'€HETUUEeCKOW CBSI3M MeXX/y BellleCTBAMU B Ps/ly: MPOCTOE BeIeCTBO
— OKCHJl, — KUCJI0Ta/ TUIPOKCU]] — COJIb;
XapaKTepHU30BaTh 0COObIe CBOMCTBA KOHLIEHTPUPOBAHHBIX CEPHOM M a30THOW KUCIIOT;
MIPUBO/IUTh TIDUMeEphbl ypaBHEHWM peaklvi, JieXXallluX B OCHOBe TMPOMBIIIEHHBIX COC000B
MOJTyYyeHUs aMMHaKa, CepHOM KUCJIO0ThI, YyT'yHa U CTajly;
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®  OMUCHIBATH (PU3UUECKUE U XUMHUUECKHE TPOLECCHI, SIB/ISIOIIHUECS] YaCThbI0 KPYrOBOPOTA BEIECTB B
TIpUPOJE;

®  OpraHW30BbIBaTb M OCYIIIECTB/ISATb TPOEKThI 10 HWCC/AeJO0BAHUI0 CBOWCTB BEIECTB, UMEIOIIUX
Ba)XXKHOE MPaKTUYeCcKoe 3HaueHue.

9. YYEBHO-METOJUYECKOE 1 MATEPUAJIBHO - TEXHUIYECKOE OBECIIEYHEHUE
OBPA3OBATEJ/IHOI'O ITPOIIECCA

HaTtypaibHble 00beKThI
HarypanbHble 00BeKThI, UCHONb3yeMble B 8—9 Kiaccax Npu 00yueHWH XWMUHH, BK/IFOYAIOT B ce0st

KOJUTEKI[UM MUHEPAJIOB U TOPHBIX TIOPO/I, META/IJIOB U CIIaBOB, MUHEPA/IbHBIX YA00peHui. O3HaKOMIeHHe
¢ obpa3LiaMM UCXO/IHBIX BeIeCTB Y TOTOBBIX U3/e/IUH M03BOJISIeT TIOMyUUTb Har/siJHble IpeJCcTaBieHus 00
3TUX MaTepHasax, X BHEIIHeM BH[e, a TaKKe O HeKOTOPhIX (PU3UYEeCKUX CBOMCTBaX. 3HAUMTe/bHbIE
yueOHO-TI03HaBaTe/IbHbIE BO3MOKHOCTH WMEIOT KOJUIEKIMM, M3TOTOBJ/IEHHbIE CAMHMH O0yUaroI{UMMUCS.
[TpeaMeThbI AT TaKUX KOJIIEKLMH COOMPAOTCST BO BpPeMsi 9KCKYPCHUH WM [IPYTMX BHEYPOUHBIX 3aHSTHA.
Kosekiju UCMONb3yIOT TO/IBKO [i/Is O3HAKOMJIEHHsI 00yuaroluxcsi ¢ BHEIIHUM BUIOM U (DH3UUYeCKUMU
CBOMCTBaMM pa3/IMUHBIX BEILeCTB W MarepuasoB. [Ijisi TIPOBeAEHUS XUMUYECKHUX OMBITOB KOJUIEKI[UU
WICTI0/Tb30BaTh Heb3sl.
XuMHUYeCKHe PeaKTHBbI H MaTepHaJIbl

OOpaijeHie €O MHOTHUMM BelleCTBaMu TpeOyeT CTpPOroro coO/ro/IeHUsT TIpaBU  TeXHUKHU
Oe3omacHOCTH, 0COOEHHO TIPH BBITIOJTHEHWH OTILITOB CAMHUMM 00y4YaroluMucs. Bce HeoOXoauMbie MephbI
TIPe/IOCTOPOXKHOCTH yKa3aHbl B COOTBETCTBYIOIINX JOKyMeHTax M MHCTPYKLMSX, a TaKKe B TIOCOOUSX /IS
yuWTesiell XuMud. Bce peakTMBBI M MaTepuasbl, HY)KHble /il TIPOBEJEHUsS [1eMOHCTPAL[HOHHOTO WU
yUEeHUYeCKOT0 SKCIIepUMEeHTa, TOCTaBJSIIOTCS B oOpa3oBaTesbHbIe yupexeHus obiero obpa3oBaHus
L[eHTPa/IM30BaHHO B BHJIe 3apaHee CKOMIUIEKTOBAHHBIX HabopoB. IIpy HeoOXOAWMOCTU TPHOOpeTeHuUst
JIOTIO/THUTE/IbHBIX PEAaKTHBOB U MaTepHasioB CiielyeT 00palaTeCs B Crel{MaTM3UpOBaHHbIe MarasuHbl.
Xumuueckas 1adopaTopHas Mocy/ja, anmnaparbl 1 MpUOOpkI

XuMurueckasi ocy/ia Tofipas/iesisieTCsl Ha [[Be TPYIIIbL: [jisl BBITIOJTHEHHS OTILITOB 00YYaroIMMUC 1
JUIs1 IEMOHCTPAL[MOHHBIX OMBITOB. [IprOOPSI, ammapaTsl ¥ yCTaHOBKH, UCIIO/Ib3yeMble Ha YPOKaX XUMHHU B 8
—9 k/accax, KI1acCU(PULUPYIOT Ha OCHOBE MPOTEKAIUX B HUX (PU3NYeCKUX U XUMUUECKHX TMPOLIeCCOB C
yuacTHEM BeIL[eCTB, HaXO/SAIINXCSl B Pa3HbIX arperaTHbIX COCTOSTHUSIX:
1) mpubopsl s paboThl C Ta3amMu — ToJydeHWe, cOOMpaHHe, OUMCTKA, CYIIKa, TOTJION[eHWe Ta30B;
peakii MeX/y TIOTOKaMM Ta30B; PeaklMyd MeX/y Ta3aMH B JIeKTPUUECKOM pa3psifie; Peakiud MeXIy
razaMH TpH TIOBBIIIEHHOM [aBJ/IeHWH; 2) armapaTbl U MPUOOPHI AJisi OIBITOB C >KUAKUMHU M TBEDBIMH
BeIlleCTBaMM — TIeperoHKa, (puabTpoBaHMe, KPHUCTa/UIM3allvis; MPOBe/ieHe peaklud MeXAy TBEPABIM
BEIL[eCTBOM U JKUJKOCTbIO, KHJKOCTBIO M KUIKOCTBIO, TBEP/BIMH BelljecTBaMU. BHe 3Tol Knaccudukarmm
HaXOoJWTCs yueOHasi ammaparypa, MpeJHa3HayeHHast /IS U3yUYeHHs] TeOPeTHUeCKUX BOMPOCOB XUMHM —
JJI1 WUTIOCTPAL[MM 3aKOHA COXPaHEeHHs MacChl BeIeCTB, [JIs [JeMOHCTPAL[id 3JIeKTPOMPOBOAHOCTH
PaCTBOPOB U /IBWKEHUS] MOHOB B JIEKTPUUECKOM TIOJIe, [/Isi U3y4YeHUs] CKOPOCTH XUMUYECKOU peaklu 1
XVUMHUYeCKOTO paBHOBecHus.. BcriomoratenbHy:0 pojb WrpalOT M3MepuUTe/bHble M HarpeBaTe/bHbIe
TIprUOOPBI, pa3/IMUHbIe MPUCIIOCOOJIEHNS /IS BBLITIOJIHEHHS OTIBITOB. Mojienu
OO6BeKkTaMu MO/ie/TMPOBAaHUS B XMMHU SIBJISIFOTCSI aTOMBI, MOJIEKYJIbI, KDUCTA/UIbI, 3aBO/JICKHE arapaThl, a
TaK)Ke TIPOMCXOJSIHe TMPOLecChl. B TperofiaBaHUK XUMHM HCTIO/IB3YHOT MOJIENTM KPUCTa/TUeCKUX
pelIéTOK anmasa, rpagura, cepel, Qocdopa, okcuga yraepopa(lV), wopa, kenmesa, Menud, MarHusl.
[TpOMBIIIIEHHOCTBIO BBIMTYCKAIOTCSI HAa0OpbI MoOfiesiell aTOMOB [/l COCTaBJIEHHUSI I1apOCTEPKHEBBIX
Mo/iesiel MOJIeKy.I.
YuyeOHbIe TOCOOHs HA TEYATHOH OCHOBE

B nporjecce obyueHHss XMMUM HCTIO/B3YIOT CJle/IyOLfe TabMrIibl TIOCTOSIHHOTO 3KCIIOHHPOBAHUS:
«[leprognyeckass cucTeMa XuMHUYecKHX 37memeHTOB [I. V. MeHzeneeBa», «Tabmvija pacTBOPUMOCTH
KHUCJIOT, OCHOBAaHUM U COJIeW», «ODJNeKTPOXUMHUUYECKUU psAJl HalpssKeHWd MeTaioB» W aAp. s
OpraHu3al{il CaMOCTOSITeJIbHOW paboThl 00yuaroMXCsi Ha YpOKax MCIO/B3YIOT pa3HoOOpa3HbIe
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JUIaKTUUeCKWe MaTepuasibl: TeTpajii Ha T[eYaTHOM OCHOBe WM OT[e/bHble pabouue JIUCThI —
VHCTPYKLMY, KapTOUYKW C 3aJaHUsIMM pa3HON CTerleHW TPYJHOCTH [Jis U3yueHWsi HOBOrO Marepuara,
CaMOMPOBEPKU U KOHTPOJISI 3HAHUM.

JKpaHHO-3BYKOBBI€e CpPe/ICTBa 00yueHuUst

K 5KpaHHO-3BYKOBBIM Cpe/ICTBAM OOYyYeHHs OTHOCAT TakKWe T0COOHs, KOTOpble MOTYT ObITh
BOCTIPUHSITBI C TIOMOILIbIO 3peHHsT U c/yXa. IJTO KWHOOGUIbMBI, KUHO(parMeHThbl, JuaduIbMbl,
TMano3uTUBbI(C/1alifibl), eAWHWYHbIe TpaHCMapaHTbl A rpadomnpoekTopa. CepuM TpaHCIIApaHTOB
T03BOJISIFOT MMUTHUPOBATh JIBM)KEHHe IMyTéM I10C/Ie[j0BaTe/IbHOI0 HAaJIOKeHWsl OJHOr0 TpaHCIapaHTa Ha
JpyTOH.

Texuuueckue cpeacrBa odyuenus (TCO)

BOJIBIIIMHCTBO U3 TEXHUUECKUX CPEZCTB 00yueHus He pa3pabaThiBasioCh CIIEI[UATBHO IS IIKOJIbI, a
W3HAvaJbHO C/IYXKWJIO AJisi Tiepefiaud M 00paboTKM WH(OPMAaLMU: 3TO PA3/JMUHOrO pojia TPOEKTOPHI,
TE/IEBU30Pbl, KOMIIbIOTEPDBI YW T. [. B yueOHO-BOCIMTATE/IbHOM TIPOI[ECCE KOMITBIOTED MOJKET
WCTIO/Ib30BaThCsl [i/Is1 pellieHusl 3a/au HayuyHOM opraHusaluu TpyZa yuurens. IIpu ucrnonb3oBaHUU
TEXHUUECKUX CPeACTB O00OyueHWs CjefyeT YUMTbIBAaTb BpEMEHHbIe OTrpaHWUeHHs], Ha/laraeMbie
CanurtapHbiMu mipaBuwiaMu 1 HopMmamu (CanlluH). HernpepbiBHasi NMpooO/KUTENBHOCTb JeMOHCTPALUU
BU/IEOMaTepUasioB Ha TeJeBU3MOHHOM SKpaHe UM Ha OOJbIIOM 3KpaHe C WCIOJIb30BaHHEM
MYJIbTUMEeZUIHOTO MPOeKTopa He /J0/DKHA MpeBbIaTh 25 MUH. Takoe >ke orpaHudeHue (He 6osee 25 MUH)
PaCIpOCTpaHsIeTCsl Ha HETIPEePBIBHOE MCII0/Ib30BaHWE MHTEPAKTUBHOW /OCKM M Ha HeNpepbIBHYIO0 paboTy
00yuarIUXCsl Ha TIepCOHAJILHOM KOMIbIOTepe. UMCI0 YPOKOB C MCII0/Ib30BaHUEM TaKHUX TeXHHUUECKHX
CpeAiCcTB 00yUeHus], KaK TeJIeBU30pP, My/IbTUMEJUHHBIN TIPOEKTOP, UHTEPAaKTUBHAsK 10CKa, I0/DKHO ObITh He
Oosiee 11€CTH B HEJIe/0, @ YMCJIO0 YPOKOB, Kor/ia obyuatoiuecs paboTaroT Ha TiepCOHaIbHOM KOMITBIOTEDE,
— He Oosee TPEX B HEZIETTIO

10. YMK U1 YUUTEJIA

1. T.Y. Pymuruc, ®.I'.Penpaman. Xumus 8; yueOHUK [s 001jeoOpa30oBaTe/bHBIX YUPEKIEHUH. -
M.:TIpocsenienue, 2016

2. TY. Pymsutuc, ®.I'®enpaman. Xumus 9; yuebHUK /151 o6IijeoOpa3oBaTebHBIX YUPEKIEHUH. -
M.:TIpocsenienue, 2017

3. T'apa H.H., T'abpycera H.!. 3ajauHMK C «TTOMOIITHUKOM». 8-9 K/lacCChl.

4. Pypsutuc I'.E.[Jugaktriueckuit MmaTepuas. 8-9 Kaacchl.

5. OnekTpoHHOe TTocobue «BugeomeMoHcTpaum». 8, 9 Kiacc.

6. 'apa H.H. TTocobue fst yuutesnsi. 8, 9 Knacchl.

7. T'apa H.H. Pabouue riporpamMmsl. 8-9 Kacchl.

8. Tectsl mo xumnu. 9 knacc. K yuebnuky I'.E. Pyasutuca, @.I'. ®enpamana «Xumus. 8- 9 kmacc».

9. P.A.JIuguH u 1p. Xumus. 8-9 kiaccel. JuakTHyeckue MaTepuaribl.

CnpaBoyHas MTeparypa:

10. Xumusi. Bonbliol CripaBOYHUK /1151 IIKOJIbHUKOB M MOCTYTIAIOLMX B BY3bl.

11. Xwumusa. Kpatkuii crnpaBoyHMK MIKoJbHUKA. 8-11 kaccel (aBT. E.A.Epemuna, B.B.Epemun,
H.E.Ky3bMeHKo.

12. IlIkonbHas SHLUMK/IONEeANS XUMUUeCKUX 371eMeHTOB (aBT.A.M.CMOeroBckuu u ap.).

13. Xumusi. CipaBOYHMK LLIKOJIbHUKA U CTYI€HTa.

14. Xumus B popmynax. 8-11 knaccel. (aBT. B.B.Epemun).

15. Xumus B Tabiuriax. 8-11 kinaccel. (aBT. A.E.HacoHoBa).

11. YMK JJId YUAIINXCA

16. T.Y. Pyn3utuc,d.I".®enpaman. Xumust 8; yueOHUK f/1s1 00111e00pa30BaTe/TbHBIX YUPEXKIEHUH.
-M.:I1pocBeluenue, 2016
17.T.Y. Pypzutuc,®.I'.®enpaman. Xumus 9; yueOHUK 17151 00111e00pa30BaTeIbHBIX YUPeXK/eHH.
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-M.:I1pocBeiuenue, 2017
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