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ITosicHuTe/NILHAA 3anMucKa

Pabouast mporpaMma 1o XumMuu Jijist 8-9 KiaccoB pa3paboTaHa Ha OCHOBe (hefiepasibHOTO
rocyZlapCTBeHHOro obOpa3oBaresbHOro crangapra OOO, obpa3oBaTenbHOW TMpOrpaMM |
TIPYMEPHOM TPOTrpamMMBbl 10 XUMHHM, a TakK ke Ha OCHOBe aBTOPCKOH yuyeOHOM mporpammel O.C.
abpuensHa.

Ha 6a3e wnentpa «Touka pocta» obecrieunBaeTcss peanu3aliysi 00pa30BaTeTbHbBIX
MpOTPaMM eCTeCTBEeHHO-HAayuHOW W TeXHOJIOTMUecKoW HarpaB/ieHHOCTel, pa3paboTaHHBIX B
COOTBETCTBMM C TpeOOBaHMSIMM 3aKOHO/aTeNbCTBA B Cdepe 00pa3oBaHUS U C YYETOM
pekoMmeHzalui PefiepanbHOTO OmepaTopa yuebHOro mpeamera «Xumusi» . ObOpa3oBaresbHast
rporpaMMa T03BOJIsSIeT UHTerPUPOBaTh peasi3yeMble TOAX0/bl, CTPYKTYPY U COZiepKaHue TpU
opraHu3sanyu o0ydeHusi XuMuu B 8—9 Kjaccax, BHICTDOEHHOM Ha 0a3e /it000r0 M3 JOCTYITHBIX

yueObHO-MeToauuecKuX KomriuiekcoB (YMK) . MWcnonb3oBanue obopyzoBaHus «Touka
pocTa» rpu peanu3auu ganHou OIT mo3BoJisieT co3aTh YC/I0BUS:

. JUTSL PaCIIMPEeHUst COJIePKaHUs IIKOJIbHOTO XUMHUECKOro 00pa30BaHus;

. JUIsl TIOBBIIIIEHUS] TI03HABaTe/IbHOW aKTUBHOCTH OOYYalOL[UXCsS B eCTeCTBEHHO-
Hay4yHOU 00/1acTy;

. JUIs  Pa3BUTHSI JIMYHOCTU pebOEHKa B Tiporjecce OOy4YeHHS] XUMHH, €ro

criocobHoCTel, (HOPMUPOBaHWS U y/IOBJIETBOPEHMsSI COIMATbHO 3HAUMMBIX WHTEPECOB U
noTpeOHOCTeH;

. s paboThl C OJaPEHHBIMU IIKOJbHUKAMHM, OpTraHW3alliM WX pPa3BUTUS B
pa3IMuHbIX 00/1acTsAX 00pa3oBaTe/bHOM, TBOPUECKOM /1eITe/TbHOCTH .

OO0mas xapaKTepUCTHKA yueOHoro npegMera « X uMHUSD»

XYMUS KaK 371eMeHT CUCTeMbl eCTeCTBEeHHBIX HayK paclpOCTpaHW/Ia CBOE BMSIHHME Ha
Bce 00/IacT UeJI0OBeUeCKOr0 CYIIeCTBOBAaHHUS, 3aZlajla HOBOe BUJEHWe MHUpa, CTajia
HEOTheM/IeMbIM KOMITIOHEHTOM MHUPOBOU KY/IbTYPbl, HEOOXOAUMBIM yC/IOBHEM >KU3HU 00I1leCTBa:
3HaHHWe XWUMHUMU CJIYy>KAT OCHOBOM /s (OpPMHUDOBaHUS MHPOBO33DEHUS] UesioBeKa, ero
ripe/iCTaB/IeHUI 0 MaTepuabHOM e/JMHCTBE MUPA; BaXKHYIO POJib UTPAtOT (DOPMUDPYyeMble XUMHel
TIpeJICTaB/ieHusT O B3aUMOIIPeBPAIl[eHUsIX SHeprud W 00 SBOJIIOLMU BeIeCTB B TIPUPO/E;
COBpeMeHHasi XMMHs HallpaB/ieHa Ha pellieHWe T/100albHBIX Mpo0/eM yCTOMUHMBOTO pa3BUTHS
ye/ioBeUeCTBAa — ChIPbEBOM, JHEPreTUUeCKOM, MUIIeBOH U HIKOJIOTHUYECKOW 0e30macHOCTH,
npobJieM 3/[paBoOXpaHeHMst. B yC/IOBUSIX BO3pacCTalOIero 3HaUeHUss XUMUHU B )KM3HM 00I1lecTBa
CYIIIeCTBEHHO TOBBICH/IACh POJIb XUMHUUeCKOro obpa3oBaHusi. B TmiaHe corpanv3aiii OHO
SIB/ISIETCS OJAHUM W3 YCJOBUM (POPMHPOBaHUSI WUHTe//IEKTa JIAYHOCTM M TapMOHUYHOTO eé
pa3Butus. COBpeMeHHOMY YeJIOBeKY XMMWYeCKHe 3HaHWS HeoOXOAMMBI AJisi TpUuoOpeTeHus
0OI1IeKy/IbTYPHOTO YPOBHSI, TTO3BOJISIONIEr0 YBEPEHHO TPYAWUTHCS B COLIUYME W OTBETCTBEHHO
y4acTBOBaTh B MHOr000pa3sHOW >XU3HU OOIIeCTBa, /i OCO3HAHUS Ba)XXHOCTU Pa3yMHOTO
OTHOLLIEHUSI K CBOEMY 3/I0POBbIO U 3[J0POBBIO APYTUX, K OKPY’Karollleld MPUPOAHON cpefie, AJis
rPaMOTHOTO TOBeZIeHUsI TIPY UCTI0/Ib30BAHUU Pa3/IMUHbIX MaTepuaioB U XUMUUEeCKUX BellleCTB B
TIOBCE/ITHEBHOM >KU3HU XHUMHUeCKoe oOpa3oBaHHe B OCHOBHOH INKOJie SIB/IseTCS 0a30BbIM IO
OTHOIIIEHUI0 K CHCTeMe 0OIIero XMMuyeckoro obpaszoBaHusi. [103TOMy Ha COOTBETCTBYHOILEM
eMy YpOBHE OHO peajii3yeT TMpHUCYlHe O00IileMy XUMHYeCcKOMy 00pa30BaHHIO K/IFOueBbIe
L[EHHOCTH, KOTOpble OTPa)KalOT TOCYAapCTBEHHbIe, OOIIeCTBeHHble W WHIWUBHUAYya/TbHbIE
NOTPeOHOCTH. DTUM OIIpeie/iIeTCsl CYLU[HOCTh O0OIIel cTpareru OOyueHHsi, BOCIIMTAaHUS M
pa3BUTHsL 00yUarOIIMXCs Cpe/iCTBaMM yueOHOro Tipeamera «XuMmusi». V3yueHue npeameta: 1)
crocobcTByeT (HOPMUPOBAHUIO €CTeCTBEHHOHAyUHOW KAapTHHBI MHpa, JOCTKEHHWIO 001ieid u
GyHKI[MOHAILHOW TPaMOTHOCTH, AaeT BO3MOXXHOCTH [i/Isi CaMOPa3BUTUSI TUUHOCTU. 2) BHOCUT
BK/Ial B (DOPMUPOBAHKWE MBIIIJIEHUSI U TBOPYECKMX CIOCOOHOCTEH TOJPOCTKOB, HAaBBIKOB MX
CaMOCTOSITe/TbHON yueOHOU [1esiTe/TbHOCTH, SKCIIepUMeHTaIbHbIX U UCC/Ie/IOBaTe/TbCKUX YMEHUH,
HEOOXOJUMBIX KaK B TIOBCEHEBHOM >XM3HM, TaK U B TMPOGhECCHOHATLHON [esTebHOCTH; 3)



3HAaKOMUT CO Crieli(UKON HayYHOTO MBII/IeHUS], 3aK/1a/[bIBaeT OCHOBBI 1|eJIOCTHOTO B3IJIsi/la Ha
e[IMHCTBO TIPUPO/Ibl U 4YesiOBeKa, SIB/SIETCSI OTBETCTBEHHBIM 3TarioM B (OPMUPOBAHUU
eCTeCTBeHHO-HayuHOW TPaMOTHOCTH  TOZIDOCTKOB; 4)  crmocobcTtByeT  (hOpMHUPOBaHHIO
LIEHHOCTHOTO OTHOLLEHUS] K eCTeCTBeHHO-HayUHbIM 3HaHHUAM, K MPUPOJE, K UelOBeKy, BHOCUT
CBOM BKJIa/] B 9KOJIOrMUeckoe oOpa3oBaHHe TIO[POCTKOB

Ha3paHHble HampaB/ieHUsI B O0yueHMM XUMHU 00eCreuMBaroTCs — Criel[uHKOM
coZlepKaHusl TpeJMeTa, KOTOPbIM SB/SETCS MeJaroruyeckyd aJarnTHpPOBaHHBIM OTpPa’KeHHEM
0a30BOli HayKW XMMHUHU Ha OIpe/le/IEHHOM 3Tarie eé pa3BuUTHsA. Kypc XMMHM OCHOBHOM IIIKOJIBI
OPHEHTHUPOBaH Ha OCBOEHWE O0YYarIUMHCS OCHOB HEOPraHWYeCKOM XUMHHM W HEKOTOPBIX
TIOHSITUM U CBeJIeHUM 00 OTJe/bHbIX 00beKTax OopraHuueckor XuMuu. CTPYKTypa COZep>KaHUS
npegMeTta chopMUpOBaHa Ha OCHOBE CHUCTEMHOrO MOAXoAa K ero usyueHuto. CojeprkaHue
CKJIaZIbIBA€TCST U3 CUCTEMbI TIOHSATUM O XUMHUUYECKOM 3JIeMeHTe U BellleCTBe U CUCTeMbI TTOHSITUM
0 XuUMHUeCKOW peakiuud. OOe 3TH CUCTeMbI CTPYKTYPDHO OpPraHW30BaHbI TI0 TMPUHLIUAIY
1oC/ie/loBaTe/TbHOTO Pa3BUTUSI 3HAaHUM Ha OCHOBe TeOpeTHMUeCKHX TIpe/iCTaB/IeHUd pa3HOro
YPOBHS: aTOMHO-MOJIEKYJ/IIPHOIO YYeHHs KaK OCHOBBbI BCero eCcTeCTBO3HAaHWS, YPOBHS
rnepuoanyeckoro 3akona /I. 1. MeHzieneeBa Kak OCHOBHOT'O 3aKOHa XMMWU, YUeHUs O CTPOEHUU
aToMa ¥ XMMUYEeCKOW CBSI3H, TMPE/ICTaBIeHUIN 00 3/1eKTPOTUTUUECKON AUCCOLIMAI[UM BeIeCTB B
pacTBopax. TeopeTuyecKre 3HaHUSI pACCMAaTPUBAKOTCS HA OCHOBE SMITMPUUYECKU TIO/TyUYeHHbIX U
OCMBIC/IEHHBIX (DAaKTOB, pPa3BUBAIOTCS TI0C/Ae0BaTeNbHO OT OJHOTO YPOBHS K Jpyromy,
BBITIOTHSASL (YHKIUM OOBSICHEHHsI Y TIPOTHO3UPOBAHUSI CBOMWCTB, CTPOEHUS W BO3MOXKHOCTEM
MpaKTAYeCKOro TMPUMEHEHWs U TIOyuyeHHs H3ydaeMbIX BellecTB Takasg oOpraHu3anus
CoJlep’KaHusl Kypca CIoCOOCTBYeT TIpe/[CTaB/IeHUI0 XUMUUECKOM COCTaBJ/ISIIOIeN HayuHOU
KapTUHBI MUpPA B JIOTUKE €€ CUCTEMHOU TMPUPO/bl. TeM caMbIiM 00ecreurBaeTcsi BO3MOXXHOCTD
JU1st POPMUPOBaHUs y 00yUaroluXCsl LIeHHOCTHOTO OTHOIIIEHUs K HayUYHOMY 3HaHUIO U MeTOZiaM
103HaH¥s B HaykKe. Ba)kHO TakKe 3aMeTUTb, YTO OCBOEHHE COZepyKaHus Kypca IPOUCXOAUT C
TpuB/eYeHreM 3HaHUM U3 paHee M3yueHHBIX KypcoB: «OKpy»Karoluii Mmup», «buonorusi. 5—7
KJIacChI» U «®U3MKa. 7 KIacc».

ManHasi obpa3oBaTesibHasl TIpOorpaMMa obecrieurBaeT YCBOEHHE YUaIl[UMUCS BayKHEHIITNX
XUMUUECKUX 3aKOHOB, TEOPUM U TMOHATHM; (dopMHDYeT TIpe/iCTaBleHWe O pPOIA XUMHUM B
OKpY’KarollleM MHUpPe M KM3HM 4yesioBeKa . [Ipy 5TOM OCHOBHOe BHUMaHUe yJessieTCsi CyLHOCTU
XMMHYECKUX peakluid U MeToAaM HUX ocyilectBiaeHus: . OZHUM W3 OCHOBHBIX TIPUHLMIIOB
MOCTPOEHUsI TPOrpamMMbl SIBJISETCS TIPUHLUM JOCTYIHOCTU . JDKCIIepUMEHTa/IbHble [JaHHbIE,
MOJTyYeHHble YYalllUMHUCS NPU BBITIOJIHEHUM KOJIMUECTBEHHBIX OIBITOB, MO3BOJISIOT YYallUMCS
CaMOCTOSITeJIbHO JleJiaTh BbIBO/IbI, BBISB/ISATb 3aKOHOMEPHOCTH . Iloaxofpl, 3a/io)KeHHbie B
cofiep>KaHue TIPOrpaMMbl Kypca, CO3/al0T HeoOXOAUMbIe YCJIOBUSL [jii CUCTEMHOTO yCBOEHHS
yualMMHCs OCHOB HayKH, AJisi oOecrieueHUs] Pa3BUBAIOIIETO ¥ BOCITUTHIBAIOIIETO BO3/EMCTBUS
o0yueHUsI Ha JIMYHOCTD yuarerocsi . PopmMupyemble 3HaHUS JO/DKHBI CTaTh OCHOBOW CHCTEMBI
ybexxaeHui IIKO/IbHUKA, [[eHTPalbHBIM SIZIPOM ero HayYHOTO MHUPOBO33DEHMUS .

Ilesiu ¥ 0co0eHHOCTH M3yueHHs yueOHOro nmpeaMera

K Hampap/ieHHIO TIepBOCTENIeHHON 3HAUMMOCTM TIpM peasiv3aldd 00pa30BaTeTbHBIX
byHkumi npeaMeTa  «XUMHS»  TPAZMIIMOHHO OTHOCAT (OPMHpDOBAHWE 3HAHUK OCHOB
XUMHUUECKON HayKM KaK 00/1aCTH COBPEMEHHOI'0 eCTeCTBO3HAHUSI, TIPAKTHUUECKOH JeATeTbHOCTH
ye/ioBeKa W KaK OJHOTO W3 KOMITOHEHTOB MHMPOBOHM KyJ/IbTYphl. 3ajjaua TpegMeTa COCTOWT B
(OpMHPOBaHUM CUCTEMBbI XWUMUUECKUX 3HAaHUW — Ba)KHeWIWX (haKTOB, MOHSATUM, 3aKOHOB U
TEeOPeTUUYEeCKUX TIOJIOXKEHUH, [TOCTYIHBIX 0000IeHN MHUPOBO33PEHUECKOrO XapaKTepa, s3bIKa
HayKH, 3HAHWM O HAayUHBIX METO/aX M3yueHHUs BeI|eCTB M XMMHUUECKHX peakiiii, a TakkKe B
(hOopMHPOBAHMY U PAa3BUTHUH YMEHUHN U CIIOCOOOB /IeATEIbHOCTH, CBSI3aHHBIX C IJIAHUPOBAHUEM,
HaO/Ifo/leHHeM W TIPOBeJIeHHeM XUMHUYECKOrO 3KCIIepUMeHTa, COOJIIo/leHHeM  TIpaBHII
Oe3omacHOTO OOpallieHusi C BeIecTBaMM B TIOBCEHEBHOW >KW3HU. Hapsimy ¢ 3TuM 1ienu
W3ydyeHUs TIpeJMeTa B IIporpaMMe YTOUYHEHbI U CKOPPEKTHPOBAaHbI C YUéTOM HOBBIX
TIPUOPUTETOB B CHCTeMe OCHOBHOro oOirero obpa3oBanusi. CeromHsi B oOpa3oBaHMM 0CO00



3HAUMMOM TIPW3HAETCSl HaTpaB/IeHHOCTh OOyueHWsI Ha pa3BUTHE M CaMOPa3BUTHE JINYHOCTH,
dopmupoBaHue eé UHTes/UIeKTa U 001el KyabTypbl. OOyueHre YMEHUI0 YUUTHCS U TIPOZO/IKaTh
cBOé oOpa3oBaHHE CAMOCTOSITE/IbHO CTAaHOBUTCS OJHOW W3 BaKHeMIMX (YHKIHMHA y4eOHBIX
Tipe/IMeTOB.

B cBs13u € 3TUM Npy KM3y4yeHUM TpeJMeTa B OCHOBHOM LIKOJIe JOMUHUPYOLee 3HaueHue
niprobpesu Takue 11/, Kak:

* (hopMHMpOBaHMe MHTE/IEKTYalbHO PAa3BUTOM JIMUHOCTH, TOTOBOM K CaMO0Opa30BaHMIO,
COTPY/IHUYECTBY, CAMOCTOSITE/IbHOMY TIDUHSITUIO pellleHui, CrocoOHON aJanThpoBaThCs K
OBICTPO MEHSIOIIMMCS YC/IOBUSIM JKU3HU;

* HampaB/eHHOCTb O0O0yyeHHsI Ha CUCTeMaTUueckoe TIPUOOILeHHe yualluxcs K
CaMOCTOSITEJIbHOM ~ TO3HABaTelbHOM  /leATE/IbHOCTH, HAy4yHbIM  MeToJaM  II03HaHus,
(hopMHPYIOL[M MOTUBALIMIO U pa3BUTHe CITIOCOOHOCTEN K XUMUU;

+ obecrieueHre YCIOBUH, CITIOCOOCTBYIOIIMX TMPHOOPETEHUI0 OOYYarOl[UMUCS OTIbITa
pa3HOO0Opa3Holl JiedTeNlbHOCTH, T03HAHUsI W CAMOIO3HaHUS, K/IHOUEBbIX HABLIKOB (K/IHOUEBBIX
KOMIIeTeHLUi1), UIMeIOIINX YHUBepCaJbHOe 3HaUeHue Ji7Is pa3/In4YHbIX BUZIOB /leATe/IbHOCTHY;

* (opMupoBaHUe YMeHWI OOBSCHSATh U OLeHMBATh SIBJIEHUSI OKPY)KAIOL[ero Mupa Ha
OCHOBAHWU 3HaHWUM U OMbITA, NOJYUYeHHbIX NIPY U3yUeHUH XUMUM;

* popmupoBaHue y 00yUaroMxCsi F'YMaHUCTUYeCKUX OTHOIIeHWH, TOHUMaHUs 1IeHHOCTH
XUMUYeCKUX 3HaHWW [7i1 BBIPAOOTKM 3KOJIOTWYECKH 1iesieco00pa3sHOro ToBefieHHs B ObITY U
TPYZAOBOU [IesITeJTbHOCTU B Lie/IsIX COXPaHEHWsI CBOErO 37I0POBbsl U OKpY’Karolllel NpUpOJHOMN
cpefibl;

* pa3BUTHE MOTHUBALMKM K OOy4YeHMIO, CIIOCOOHOCTeli K CaMOKOHTPOIO |
CaMOBOCTIMTAaHHIO HAa OCHOBE YCBOEHMsI OOIIjeyesioBeUeCKMX LeHHOCTeH, TOTOBHOCTH K
0CO3HAaHHOMY BbIOOPY TIPOGU/ISi U HAaNIPaB/IeHHOCTH JaibHelIiero 00yueHus.

MecTo yue0HOro npegMera « XMMHsA» B yUeOHOM IUIaHe
B cucreme o6ujero obpa3oBaHusi «XuUMUSI» TIpU3HaHa 00si3aTe/NbHBIM yueOHbBIM
NpeJIMeTOM, KOTOPBIM BXOJWUT B COCTaB TIpegMeTHOW o6mactu «ECTecTBeHHO-HayUYHbIe
TpeIMEThI». YUeOHbIM TUJIAHOM Ha e€ u3yueHue OTBejeHO 138 yueOHBIX YacoB — 1O 2 U B
HezleMo B 8 M 9 Ky1accax COOTBETCTBEHHO.

CopeprxaHue 00pa3oBaHuUs 10 ro/jJaM 00yueHHs

(npakTHyeckas 4yacThb yueOHOTO cofiepyKaHus rpezmera ycuieHa
MaTepuaTbHOTeXHUUeCKOH 0a3oi 1eHTpa «Touka pocra» / [eTCKOTO TeXHOMapKa
«KBaHTOpMYM», WCMOMB3yeMOro [/ peasu3aliuyd o0pa3oBaTe/bHBIX MPOTrpaMM B paMKax
Tipero/iaBaHusi XUMUK)
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BeedeHue

Uro usyuaet xumus. [IpocTeie 1 cnoxHble BeljectBa. CBOMCTBA BeleCcTB. XUMUYECKUN
snemMeHT. DOpMBI CYIL|eCTBOBaHUSI XMMHUYECKOT0 371eMeHTa. XUMHUUeCKue SIBJIeHUs, UX OT/InYue
oT ¢u3UUecKUx siBieHUU. [JOCTIKeHUsI XMMHUK U UX TpaBUIbHOE HCIoJb30BaHue. Vcropus
BO3HHMKHOBEHHSI U Pa3BUTHUSI XUMHUU. POJIb OT@UeCTBEHHBIX YUYeHbIX B CTAHOBIEHUH XMMHUYECKOU
Hayku. OCHOBHbIe 3aKOHBbI xXvMuH. OOIlee 3HAKOMCTBO CO CTPYKTYPOW TepHUOJUYECKOU
Tab/MLpl: TiepuoAbl W rpynmbl. Tabmuia .M. MeHzeneeBa Kak CIpaBouHOe rocobue s
TIOJTyUeHUsT CBEIEHUH O XUMHUeCKUX 3yeMeHTax. (O003HaueHHe XUMHUECKUX 3JIEMEHTOB.
[TporcxoaeHWe Ha3BaHUN XUMHUECKMX 3/ieMeHTOB. Tabmuila MeHzeneeBa Kak CITIpaBOUHOE
rocobue [t TIoJTyueHUsI CBeIEHUH 0 XMMUUYECKHMX 3/ieMeHTaX. XUMudeckass hopmyria, UHJEKC,
K03¢duLMeHT: 3anucu 1 uteHue ¢opmya. Macca aToMoB U MosieKy/. OTHOCHTebHasi aTOMHas
Macca. OTHocuTeNnbHass MOJeKyJ/IipHas Macca. PacueT MaccoBOM [J0/IM XMMHUYECKOIO 3jieMeHTa
1o ¢opMyJie BeljecTBa.

Amombl XumuyecKkux 3/1eMeHImoe



Ioka3zarenbcTBa CAOXKHOCTU CTpoeHMsi aToMoB. OmbiThl Pe3sepdoppa. [lnaHerapHas
MoOJle/lb CTPOEHMsS] aTOMOB. XapaKTepUCTHKAa HYK/IOHOB. B3avMOCBSI3b TMOHSATHI: TPOTOH,
HEUTPOH, MaccoBoe 4muc/i0. COBpeMeHHOe OIpefie/ieHye TOHATHS «XUMUYEeCKHUM 3J1eMEeHT».
V3MeHeHus1, IPOMCXOASILIME C YUC/IOM MPOTOHOB, 3/IEKTPOHOB U HEWTPOHOB B COCTaBe aTOMOB
XUMHYECKUX 3/IeMeHTOB. M30Tombl, Kak pa3sHOBMAHOCTb arOMOB OJHOIO  3/eMeHTa.
XapakTepucTHKa 371eKTpoHOB. CTpoeHUe 3/1eKTPOHHBIX 000/10UeK aTOMOB 3/ieMeHTOB. [ToHsTHe
O 3aBeplIeHHOM M He3aBeplIeHHOM 3J/IeKTPOHHBIX (9HepreTMyeCKux) YpPOBHAX. Pacrionoxenue
3/IEKTPOHOB HAa SHEpPreTUYeCKUX YPOBHSIX, aTOMbl MeTa/yIoB W HeMeTa/ioB. VoHbI
TIOJIO>KUTe TbHBIEe U oTpuLiaTesbHble. [loHsTre noHa. VloHbI, 00pa30BaHHbIE aTOMaMH METaJl/IOB U
HemeTasyioB. [ToHsATHe 00 MOHHOUM CBSI3M, CXeMbl 00pa30BaHMsI MOHHBIX coefiiHeHUN. CXeMbl
oOpa3oBaHUs MOeKy/. DJeKTPOHHble W CTPYKTYpHble ¢opmysibl. KoBasieHTHast To/isipHasi v
HerosisipHasi XuMudeckue cBsi3u. CxeMbl o6pa3zoBanust Mmonekyn coeaunenuit (HCI, H,O, NH; u
Ip.). DNeKTPOHHBIe U CTPYKTypHbIe (opmynbl. CxeMbl 00pa3oBaHUsI ABYXaTOMHBIX MOJIEKYJI
BOZIOPOJA, X/0pa, Cephl, a30Ta M [p. JJEKTPOHHble U CTPYKTypHble (hopMysbl. KpaTHOCTb
XUMHYeCKor CBs3U. [IoHATHE 0 MeTa/uMueckou cBs3u. EnuHas nprpoja XMMHUYeCKOW CBS3M.
[TonstTre 06 aToM-uoHax. IloHaTHe 00 000OIECTB/IEHHBIX 3/€KTPOHAX. BhITOTHEHWEe
yTIpayKHEeHUH, TIOATOTOBKA K KOHTPOJIBHOU paborTe.

ITpocmbie gewyecmea

XapakTepyCTHKa IT0JIOKEHUsI 37IeMeHTOB-MeTa/lZIoB U HeMeTa/sloB B Ilepnopnueckon
cucteme. CTpoeHHe UX aToMOB. Pu3nuecKkre CBOMCTBA META/IJIOB U HEMETA/ZIOB — IMPOCTHIX
BellecTB. PacyeT OTHOCUTe/IBHOM MOJIEKY/ISIDHOM Macchl (ITOBTOpeHHe). AJIIOTponvs Ha
npuMepe 0/10Ba, (ocdopa, KUC/I0poAa U yriepoja. KosmvuyecTBo BellecTBa U e/IMHHLbI €O
V3MepeHUsl: MOJIb, MWIJIMMOJIb, KWJIOMOJIb. [TocTosiHHas ABorazipo. PacueT MosieKyIsipHBIX Macc
BeLIeCTB MO MX XUMHUeCKUM (opmynamM. MuuMMosnspHasi M KWJIOMOJISIpHasi Macchl.
BrInosiHeHWe yrpakHeHWH C UCII0J/Ib30BaHKeM MOHATUU «ITOCTOSIHHAasE ABOraZipo», «KOJIMYeCTBO
BelllecTBa», «Macca», «MoJisipHass Macca». OOoOlleHue W 3akperyieHHWe 3HaHUN [0 Teme
«KonmuecTBo BeljecTBa», pellieHre SKCIeprUMeHTalbHbIX 3a7au. [IoHsITHe 0 MOISIPHOM 00beme
razoB. HopmanbHble ycsioBusi. MWITMMOSPDHBI U KUJIOMOJISIDHBIM 00beM. BbirnonHeHue
yIpPa)KHEHUM C WCII0/Ib30BaHWEM TIOHSTUN «MOJSIPHBIA 00BEM», «KOJUYECTBO BeEIeCTBa»,
«Macca», «MoJisipHast Mmacca». O6o011leHre 1 3aKperyieHre 3HaHUM Ha TeMy «MoJsipHbI 00beM
ra3oB», pelleHre KCIepuMeHTaTbHbIX 3a1au. O6001ieHre 1 crcTeMaTh3alys 3HaHui. Pemerne
3a/ja4 U ynpaKHEeHU! C UCT0/Ib30BaHUEM MOHSTUIN «KOJMUECTBO BeIlleCTBa», «MOJISIpHAsi Macca»,
«MOJISIPHBIA 00BeM», «TIOCTOSTHHAsE ABOTaZpo».

CoeduHeHuss XuMu4ecKux 3/1eMeHIMnoe

[ToHsiTMe o creneHu okucieHus. OrnpefesieHUe CTeleHW OKWUC/AeHHs 1o (opMy/iam
coeguHeHni. CocrtapyieHue (opMmyn OWHApPHBIX COeJUWHEHUM, OOIMi crocob WX Ha3BaHWM.
Oxkcuzpl. CocraBneHue ux ¢opmysn M Ha3BaHui. Pacuetsl 1o ¢opmynam. CocTaB M Ha3BaHUs
OCHOBaHMM, UX Knaccudukaus. Pacuetsl no ¢opmynam ocHoBanui. IlpeacraButenu: NaOH,
KOH, Ca(OH), Pacuetel mo ¢opmynam ocHoBaHMM. CocTaB W Ha3BaHUs KUCJIOT, UX
knaccupukanus. Pacuetel mo Qopmynam kuciaot. IlpepcraButenu kKucioT. PacyeTbl 10
¢dopmynam kucnoT. CocTaB U Ha3BaHMs cosiell. Pacuetsl 1o opmysnam coneid. IlpeacraButenu
cosneit: NaCI, CaCOs; Ca3(PO4),. Pacuetsl 10 cdopmysiam coseid. [IpoBepouHasi pabora Ti0
OCHOBHBIM KJjlacCcaM HeOpraHWYecKHUx BellecTB. PacueTbl 1o ¢opmy/saM OCHOBHBIX K/1acCOB
HEOpraHWuyecKrx BelecTB. AM@OTepHble M KpUCTa/ulMyeckue BeljecTBa. Kpucranimueckue
pewieTky. [TOHATHS 0 MEKMOJIEKY/IIPHOM B3aUMOZENCTBUM U MOJIEKYJIIPHOM KPUCTa/UIMYeCKOU
pelietke. CBOMCTBa BeLeCTB C 3TUM TUIIOM pelleTKHd. CBOMCTBa BeleCTB C pa3HbIM TUIIOM
KPUCTA/IJIMYECKUX PEeLIeTOK, UX NMPUHA/JIEeXXHOCTh K Pa3HbIM K/laccaM CoeIMHeHn!. B3anMocCBs3b
THIOB KPUCTA/I/TIMUECKUX PeLIeTOK U BU/I0B XUMUYeCKOW CBsi3U. [IOHSATHUS 0 UMCTOM BelllecTBe U
cMecH, UxX oTyums. [Ipumeps! )XUIKUX U Ta3000pa3Hbix cmeceit. CriocoObl pa3zieneHust cCMece.
[MoHsATHST O ZOMM KOMITIOHEHTa CMecU. BblunciieHre ee B CMeCH U pacdeT MaccChl UM oObeMa
Bell[eCTBAa B CMeCH MO ero JoJie. PellieHre 3a7ja4 ¥ ynpaKHeHU Ha pacueT J0IU (MacCOBOW WU



00beMHOM) 1 HaXOXKJeHre Macchl (00beMa) KOMIIOHEHTa CMeCH. BbITIo/THeHHEe yTpaKHEHUH U
pellieHHe 3a7au.

H3meHneHus, npoucxodsiujue ¢ geujecmeamu

CriocoObl OUMCTKM BeIleCTB, OCHOBaHHble Ha MX (QU3MUecKuxX CBoMcTBaxX. OuMCTKa
NIUTbEBOM BOJbI, MeperoHKa HedTu. IIoHATHME O XUMMUECKUX SIB/IEHUSX, UX OT/IAYME OT
¢usnueckrx. [IpUsHaKM M yC/I0BUSI TPOTEKaHUs XMMUYECKMX peakUui. Peakuys ropenus.
KosmmuecTBeHHasi CTOpOHa XMMHUECKMX Deakliii B CBeTe ydyeHusi 00 aroMax W MOJIeKy/iax.
3HaueHHe 3aKOHa coxpaHeHusi Macchl BewjecTB. Ponb M.B. JlomoHocoBa u /[l. [lanbTOHa B
OTKPBITUA M YTBEP)K[EHUM 3aKOHAa COXPaHeHWs Macchl BellecTB. IloHATHME O XMMUYECKOM
ypaBHEHUHU KakK 00 yC/IOBHOM 3aluCy XUMHUeCKOW peaklMy C TIOMOILbI0 XUMUUeCKUX (Hopmy.
3HaueHUe HWHJEKCOB U Ko3(duieHToB. CocTaB/eHHe YypaBHEHUM XUMHUUECKUX peakLUi.
Pemienue 3a/au Ha HaxoX/eHHe KOJIMYeCTBa, MacChl WM obbema TMpOAyKTa peakiuu TI0
KOJIMUeCTBY, Macce Wi 00beMy MCXOJHOTO BelrjecTBa. Te jke pacueTsbl, HO C MCIIO/b30BaHUEM
MOHATUS «J0JIs1» (MCXOLHOe BelleCTBO /aHO B BHJle PAcTBOpa 3aZldHHOM KOHL|EHTpaLuu WU
COZIep>KUT OTIpe/ie/IeHHYIO 00 TpUMeceit). PellieHre 5KcriepuMeHTabHbIX 33/lay, 3aKperieHue
3HaHUM MO0 TeMe «XUMHYecKue ypaBHeHUs». CyILHOCTb peakLUil pa3/ioKeHHsI U COCTaB/IeHUe
YPaBHEHHUM peakLUl, Npofe/aHHbIX yuuTeseM. IToHATHE O CKOPOCTHM XMUMHWUYECKUX peakLWU.
Karanuszatopel, ¢epmeHTbl. CylIHOCTh peakuuil coefvHeHusi. CocTaB/ieHUe YypaBHEHUU
peakLui, npofenaHHbIx yunTesneM. CyLHOCTb peakuyid 3amelneHusl. CocTaB/ieHre YpaBHEHUU
peakiuii, MpoJieNlaHHbIX yuuTesneM. PsJi aKTUBHOCTU MeTaslOB, €ro HCI0/Ib30BaHUe ISt
NIPOrHO3UPOBAHUSI BO3MO)KHOCTM TIPOTEKaHWs] peakLud MeXJy MeTa/ylaMM U pPacTBOpPaMHU
KUCI0T. Peakiiuy BbITECHEHUS] OJJHUX MeTa/UIOB U3 PacTBOPOB UX COJIEM APYTMMH MeTasljlaMu.
CymHocts peakuyii obmena. CocTaBieHHe ypaBHEHWM peakLWi, TPO/e/laHHBIX YUUTeseM.
Peakuyy HelTpanu3aluu. Y CI0BUSI TeUEHHUsI peakLiMii MeX/ly pacTBOpaMu KUCJ/IOT, Iiie/iouei U
co/ied 10 KOHLA. TWMbl XMMHWUYECKUX peakUui (M0 MPU3HAKYy «YMCIO U COCTaB MCXOJHBIX
BeleCTB U TMPOAYKTOB peakluM») Ha [pUMepe CBOWCTB BOJbl. Peakiusi pas3noxeHUs —
3JIEKTPOJIM3 BOABL. Peakuy coefvHeHMs — B3avMOZENUCTBHe BOJBI C OKCHJAaMU MeTa/ulIOB U
HeMmeTa/nioB. [loHsiTMe «TUApPOKCUAbI». Peakuyy 3aMelleHUsI — B3auUMOJENCTBUE BOJbI C
IIe/IOUYHBIMA U IIIe/I0YHO3eMe/IbHBIMU MeTa/ulaMH. Peakiyy oOMeHa (Ha mpuMepe THZAPO/M3a
cynbdara anoMuUHUS W KapOuja Kanblusi). PeleHue 3ajau u ynpaxkHeHuit. ITogroroBka K
KOHTPOJIbHOM pabore.

ITpocmetiwue onepayuu ¢ gewjecmeamu (Xumu4eckuti NPAKMuUKym)

[TpaBuna TexHWKH Oe30TMacHOCTU TMpH oOpallieHnu ¢ jJabopaTOpHBIM 000pYJOBaHUEM,
nipu paboTe B KabuHeTe XUMHU. 3HAKOMCTBO C jlabopaTopHbIM 0060pyAoBaHueM. Pu3nyeckue U
XMMHUYeCKHe peakliiy IpU ropeHuM cBeud. KauecTBeHHBIM cocTaB MouBbl. Cpeia TOUBEHHOIO
pactBopa. AHamu3 BoAbl. [Ipo3pauHocTh BoApbl. IIpH3HAaKM XMMHUUYECKUX peaklvi: Bbl/le/leHUe
rasa, BblllaJleHVe 0Cafika, U3MeHeHue LiBeTa BelllecTB. KauecTBeHHble peakiuu. IIpurorosnenue
pacTBopa caxapa U pacyeT ero MacCOBOH JI0/IU B pacTBOpe.

Pacmeopenue.  Pacmeopbl.  Peakyuu  uoHHo20  00meHa.  OKuc/aumenbHo-
eoccmaHogumesibHble peakyuu

PactBopel. Pusnueckas U XuUmMuyeckas Teopuss PacTBOpPOB. TeruioBble sBJIeHUS IpU
pacTBopeHMH. ['MApaTbl W KpUCTa/JIOTHUApAThl, KPUCTa/lIU3alMOHHas Boza. HacebljeHHbIe,
HeHaCbIllleHHble, IepechlllleHHble pacTBOpbl. XOPOLIO pPacTBOPUMBIE, Maj0pacTBOPUMbIE H
MpaKTUUeCKU HepacTBOPUMbIE BellleCTBa. DJIEKTPOIUTHI U HE3JIeKTPOJIUThL. DJIeKTPOJIUTHUeCKas
Juccouyanus ¥ accouyanusa. MexaHusM [JucCOLMaliy BelecTB C pas3/IMYHbIM THIIOM CBS3H.
CrereHb 3/1eKTPOIUTHUECKOM Juccoratii. CuibHbIe U Cy1abble 3/1eKTPOUThI. D/IeKTPOUTHI U
He3JIeKTpo/uTel. MexaHn3M [JUCCOLMAalM BelecTB C pas3/M4yHbIM TUIOM CBA3M. CTerneHb
3JIeKTPOIUTUUECKON Auccouyaiui. CuibHbIe U c1abble 3/1eKTposiuThl. MoHbl. CBOWCTBA HOHOB.
Knaccudukarys HOHOB 10 cocTaBy (TIPOCThIe U CI0XKHBIE), MO 3apsAfy (KaTHOHBI U @aHUOHBI), 110
Ha/IMYUI0 BOJHOW 000/0YKM (TMAPOTUPOBaHWE W HerupoTHpoBaHue). OCHOBHbBIE TOOXKEHUSs
TO/l. Peakuyy B BOJHBIX pacTBOpax 3/1eKTPOUTOB. HeoOpaTuMble ¥ oOpaTvMble peakLvu.
MonekynsipHoe ¥ HOHHOe ypaBHeHWe peakuui. Peakuuu HOHHOro oOmeHa. Peakuuu



HelTpanu3aiuu. Kucnotel. VX kmaccudukaiusi Mo pas3idyHbIM TpusHakaMm. OripesiesieHue
KUCJIOT KaK 371eKTPOJIUTOB, UX Juccouyanus. B3anmogeicTBue KUCIOT C MeTaljlaMH, YCIOBUS
TeUeHUs] 3TUX peaklUi. DIeKTPOXUMUUeCKWW psJi HarpsbkeHUs MeTasioB. B3aumogelicTBue
KHUC/JIOT C OKCHJAaMHM MeTa/uUIOB M OCHOBaHUsAMU. Peakiyy HeWlTpanu3zanmu. B3aumogeiicTBue
KHCJIOT C COMSIMM. 3alyCh ypaBHEHWM peakUMi (MOJIEKY/ISPHBIX U MOHHBIX) C UCIIO/Ib30BaHUEM
Tabsuibl pacTBopUMOCTU. OmipefiesieHWe OCHOBaHWM Kak 37eKTPOJUTOB, UX [AWCCOLUALIUS.
Knaccudukanuss ocHOBaHMM 10 pa3/IMYHBIM TpU3HaKaM. B3auMogeiicTBUe OCHOBaHMM C
KucjaoTaMy (ToBTOpeHHWe). B3aumogeiictBue 1resiouedi ¢ cossimMud  (pabota ¢ Tabuiieit
pPacTBOPUMOCTH) U OKCHJAMH HeMeTas/uiOB. Pa3fioykeHue HepacTBOPHMMBIX OCHOBaHWU. CocTaB
OKCH/I0B, MX Knaccrukarys. CBOMCTBa KUCJIOTHBIX M OCHOBHBIX OKCHI0B. OmipesiesieHre cosen
KaK 3/IeKTPONUTOB, ux aucconuaius. Kaccudukauus coseli. B3aumopelicTBue coseit c
MeTa/ulaMi, OCOOEHHOCTU 3THX peakLUid W B3auMojieiicTBUe cosieli ¢ conssmu (pabora c
TabsMIleld pacTBOPUMOCTH). B3anMozielicTBre cosiell ¢ KACIOTaMU U I1iejiodaMu (TIOBTOPEHHeE).
[ToHsiTEe O reHeTUYeCKOW CBSI3M U TeHeTUYeCKUX psifilaX META//IOB U HeMeTa/laoB. Pa3nnuHble
MpU3HAKK KIacCU(PUKALMM XUMUUeCKUX peakuui. OrpezeneHue CcTereHeill OKWCIeHUs
3/IeMeHTOB, 00pa3ymlluX BelllecTBa pa3/iMuHbIX KiaccoB. Peakiuu OBP. TIlonsatue 06
OKMCJIMTesle 1 BOCCTAHOBHTE/Ie, OKMC/IEHWH U BOCCTAHOB/IEHWH. PellleHre pacueTHBIX 3a/iau 1o
yPaBHEHHSIM, XapaKTepU3YIOLMM CBOMCTBA OCHOBHBIX KJ/IAaCCOB COEJWHEHHM, U BbITIOJHEHHUE
OCHOBHBIX KJ/IaCCOB COeJAVHEHWN S3TOr0 IJlaHa Ha TeHeTHMYecKyl CBs3b. [loArOTOBKAa K
KOHTPOJIbHOM paboTe. ITorosasi KOHTpO/IbHasi paboTa.
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O0wjas xapakmepucmuka XuMuyeckux 3/emeHmos (4 u).

CTpoeHue aTOMa, XxapaKTep MPOCTOr0 Bell|eCTBa; CpaBHeHHEe CBOWCTB MPOCTOTO BelecTBa
CO CBOWCTBAMM TIPOCTBIX BeIeCTB, 00Opa30BaHHBIX COCEAHWMH IO TIEPHOAY U TOATPYIIIe
3/1IeMeHTaMU; COCTaB M XapaKTep BbICILLIEr0 OKCUZA, TUAPOKCH/Ia; COCTaB JIeTy4yero BOAOPOAHOTO
coenvHeHus (151 Hemetasuia). CBoucTBa 3/eKTpoUToB B cBeTe TO/l. T'eHeTMueckue psifibl
MeTassia U Hemeta/ia. CamocTosiTe/ibHass paboTa C ydyal[UMHCS. 3akpervieHHWe MaTepuasia.
[ToHaTHe O TmepexOoAHbIX 371eMeHTax. AmdoTepHOCTb. ['eHeTMyeckui psJ, TEpexXOAHOro
snemeHTa. [lepuoguueckuii 3akoH u [lepuoanueckasi cucteMa, CTpoeHue aToma. 3HaueHue [13 u
I1C.

Memannnt (14 u)

XapakTepucTUKa TIOJIOXKEHUSI 3/IeMEeHTOB-MeTa/uIoB B Ileproguyeckon cucTeMme.
CtpoeHuie aTOMOB MeTa/yIOB. MeTa/uiMyeckre KpUCTa/yIMYecKue pellieTkyd. MeTaminyeckas
XUMUYecKas CBs13b. XapaKTepUCTUKA OOIUX XMMUUYECKHX CBOHCTB META/JIOB Ha OCHOBAaHUU UX
TIOJIOKEHHSI B 2JIEKTDOXUMHUECKOM pSiIy HarpsbkeHWd B CBeTe TIpeACTaB/ieHHN 00
OKHVC/TUTE/IbHO-BOCCTAHOBUTE/BbHBIX peaklusax. CaMOpOoJHble MeTaslibl U OCHOBHbIE COeJUHEHUS
MeTa/ZIoB B mpupofe. Baxneiime pyzbl. [ToHsiTHe O MeTa/slyprud U ee Pa3HOBUHOCTSIX:
MTUPO-, THUAPO-, 3MeKTpoMeTanyprur. Kopposusi MetanioB. CriocoObl 3allfUThl META/UIOB OT
Koppo3uu. OcobeHHOCTH GU3NUECKUX W XUMHUYECKHMX CBOWMCTB II€JIOUHBIX MeTaslIoB.
Baxxnele coefiuHeHUs 11eJI0YHBIX METasUIOB: Le/I0UM, COJIM; UX CBOMCTBA U NPUMEHEHUe.
OO1jasi  XapakTepuCTUKa METa//IOB BTOPOM TPYMIMbl TJIaBHOW TIOATPYNIbl, OCHOBHBIE
du3nueckre U XMMHUYeCKre CBOMCTBA 1[e/I0UHO3eMe/TbHBIX MeTa/lsIoB. BaxkHellllie coeiMHeHNs
Ca u Mg, ux npumeHeHue. Pojib KajibLiUsi U MarHusi B )KMBbIX opraHu3Max. CTpoeHue aToma,
dusnueckre W xuMuueckue cBoiicTBa. [lpumeHeHue amomuHus. CoelHEHUS] aMIOMUHUS —
OKCHJbl M THUAPOKCUBI, UX aM(OTepHOCTh. BakHelllllie CO/MY a/lOMUHUS. 3akKperieHue U
crcTeMaTu3allvsl 3HAaHWK TIO TJlaBe TIepBOM: 0O0IIasi XapaKTepUCTUKA METa/UIOB, XMUMHUYeCKHe
CBOMCTBAa MeTa/l/IoB. PellleHWe 3KCIepMMEHTAbHBIX 3afiau, pellleHWe ypaBHeHUM. CTpoeHUe
atoma >xene3a. dusmueckrne W XUMHUUeCKWe CBOUCTBa. [IpumeHeHue >xenesa. CoeJvHeHUs
kenesa II u xxene3sa III. I'eneTrueckue psgbl. KauecTBeHHBbIE peakLii HAa MOHBI JKeje3a.

Ceolicmea Memas/108 U ux coeduHeHull (Xumuyeckuii npakmukym)(3 u).



Pemenne 1jernouek XMMMU4eCKUX NpeBpallleHnid 1o BapyaHTaMm. [IoBTOpeHue Ha NpakTHKe
XMMHUUYECKUX CBOMCTB METa/l/IOB. 3akKpervleHWe 3HaHWW [0 pPAacllo3HaBaHHI0 U TOIYUYEHUIO
BeL|eCTB, 3aKpelyleHre 3HaHUU 110 XUMHUYeCKUM CBOKWCTBaM BelleCTB.

Hememannbi (26 u)

[TonokeHne HemeTa/uioB B Ilepuofuueckoii cucteMe, OCOOEHHOCTH CTPOEHHS UX
aToMoB. Psaael 50. Kpucraniimyeckoe CTpoeHHe HeMeTaslJIoB — IIPOCTBIX BelecTB. AJIIOTPOIIHS.
Os30H. CocraB Bo3syxa. ®Pusnueckre CBOMCTBA HeMeTa/UI0B. OTHOCHUTENBHOCTb IOHATUU
«MeTa/y» U «HeMeTa/l». XUMHUYeCKHe CBOMCTBAa HeMeTalnoB. OKUCIUTe/bHble CBOMCTBA:
B3aUMOJEMCTBUe C MeTa/ylaMd, BOJOPOZIOM, MeHee 3/IeKTPOOTPHULIATe/IbHBIMU MeTasllaMHy,
HEKOTOPBbIMU CJI0XKHBIMH BelllecTBaMU. BoccTaHOBUTebHBIE CBOMCTBA HEMETA/IJIOB B peaKLIMsX
C KMCJIOPOZIOM, CJIOKHBIMM Bell|eCTBaMHU-OKUC/IUTeNISIMA. Makpo3/1eMeHTbl 1 MUKPO3JIEMEHTHI.
Posib MUKp03/1eMEHTOB B >KH3He/|eITeIbHOCTU paCTeHUM, )KUBOTHBIX U yesioBeKa. OpraHuveckue
BeljecTBa: Oeyiku, JKUpBI, yrieBogel. PepmeHTbl. Butamunbl. I'opmonbl. IlosmoxkeHue B
[Tepuoanueckoii cucteme [I. . MeHgeneeBa. CTpoeHre aTomMa M MoJieKy/ibl. @usnueckuve U
XVMHUYeCKHe CBOMCTBa BOJOPOZA, €ro rosiyueHWe W TipuMeHeHue. OOrmasi xapaKTepuUCTHKA
rajioreHoB. CTpoeHHe aTOMOB Ta/IOTeHOB, CTelleHW HUX OKuciaeHus. CTpoeHHe MOJIeKyJl
rajloreHoB. ['asoreHs! — NpocTele BeljecTBa. 3aKOHOMEPHOCTH B M3MEHEHUM UX XUMUUYECKUX U
(U3MUeCKMX CBOWCTB B 3aBUCUMMOCTM OT YyBeJMUeHUs] TOPSAKOBOTO HOMEpa XUMHYeCKOro
snemeHTa. Kpatkve cBeseHuss o xsiope, 6pome, noze, ¢rtope. IlomyueHre X/0poBOJOpOJA.
XJI0pOBOZIOPO/, B MpUpoZe. XI0POBOAOPOL U COMsiHAs KUC/I0Ta. XJI0pUZbl, UX IIPUMEHeHue B
HapoAHOM x03s1cTBe. [lomyueHue raoreHoB MeTOZIOM 3/1eKTpo/vM3a. buonorudeckoe 3HaueHue
rajioreHoB U ux coefvHeHuM. [IpumeHeHue rasoreHoB. CTpoeHHWe aToMa KHCIOPOJA.
AsioTponusi  KMC/IOpoZa. XapakTepyuCTHMKa XWMHAYeCKUX CBOMCTB KHC/IOpOZia B CBeTe
nipeAcraBneHuii 06 OBP. IlpumeneHue kucnoposa. CTpoeHHe aTroMa cepbl. AJIOTPOIUS.
du3nyeckre CBOWCTBA pOMOWYECKOW cepbl. XapaKTePUCTUKA XWMHUECKMX CBOMCTB Cepbl B
cBete mpefcTaBieHuii 06 OBP. BaxHelilve coefuHeHUsi Cepbl: CEPOBO/IOPOJ, Cy/bGUAbI,
OKCH[bl, CEepHUCTas KHUCIOTa, CyJbGUTH; WX CBOMCTBA, TMOJy4YeHHWE U TMpUMEHeHue.
Pa36aBsieHHast U KOHL|EHTPUPOBaHHasl CepHasi KUC/I0Ta, ee CBOMCTBA, MoyyeHre U TIpUMeHeHue.
Peakuy B3aumoZieMCTBUsSI C CepHOU KuC10ToW. CTpoeHre aTOMOB a3oTa. CTpoeHue MOJIeKYyJIb
asora. Pusnueckre U XMMUUeCKHe CBOMCTBA a30Ta B CBeTe TipeZictaBieHuii 06 OBP. Ctpoenue
MOJIeKyJibl aMMHuaka. Pu3nueckrie CBOMCTBA, TO/TyueHre, cOOMpaHue, pacrio3HaBaHHe aMMHAKa.
XuMHUUecKue CBOWCTBAa aMMHaka: BOCCTAHOBUTe/IbHble W 00Opa3oBaHMe MOHa AMMOHMUS TI0
JIOHOPHO-aKL[eNTOPHOMY MexaHu3My. CoaM aMMOHMS: COCTaB, TO/ydyeHue, (uUsnueckue u
xummuueckue corictBa. [IpespcraBurenu. [IpumeHeHne B HapogHOM Xo3siiicTBe. OKCH/BI a30Ta.
A30oTHasi KuC/IOTa, ee CBOMCTBAa M IpuMeHeHue. Hurpartsl, cemutpel. CTpoeHWe aToMa.
Annotponiusi. CpaBHeHHe CBOWCTB W TNpUMeHeHHe KpacHoro u 6enoro ¢ocdopa. Xumuueckre
corictBa (ocdopa. Oxcug dochopa (V) u oprodocdopHas kuciora. Comu oprodochopHoit
kucnotel. Pochop B mpupozse. DochopHbie ypobpeHus. CTpoeHuWe aToma yrjepoja.
Annotponusi, cBoiicTBa MoAv¢uKaiuii — anMasa U rpaguta. Vx npumeHeHue. AMOpGHbIN
yT7IepoJ; ¥ ero copTa: KOKC, CaXka, JpeBeCcHbI yrosb. A/icopOLus U ee pakTUUeCKOe 3HaueHue.
XuMuyeckue CBOMCTBa yryiepoga. OKCUAB! yIyiepofa, UX CBOMCTBA, ITOIyYeHHe U IpYMeHeHue.
CTpoeHuie MOJIeKYJ1 OKCH/IOB yT/iepoJia. YTo/bHast KUC/I0Ta U ee Cou. BakHeiiiive kKapOOHAaThI:
Ka/lbLUT, COZla, TIOTAlll — WX 3HaueHHe W NpuMeHeHuWe. Pacrio3HaBaHue kapbonatoB. Ilepexof
KapboHaTtoB B TuApokap6oHaThl M o0parHO. CtpoeHue atoma. CpaBHeHHe ero CBOMCTB CO
CBOMCTBAMM aTroMa yrjepopga. Kpucramueckur KpeMHUM, CpaBHeHHe ero CBOWCTB C
yrineponoM. [lpupognble coefauHeHuss KpemHusi: SiO,, CWIMKAaTbl U aJHOMOCH/IMKATHL.
PasHoBuzHOCTM CTekna, ero mnpoucxoxzeHve. Ilonmyuenune uementa. IIpoussBojcTtBo u
NpUMeHeHre cTeksa, (apgopa, LjeMeHTa. 3aKkpervieHWe W CUCTeMaTu3alysl 3HaHUM 10 TeMe:
CTpOeHHe aTOMOB HeMeTas/UIOB, KOBA/JIeHTHasl HeNo/sipHasg XuUMHU4Yeckas CBs3b. PerleHne
JKCTIepUMeHTalbHbIX 3a/lad U ypaBHeHW# peakuuii. IloArotoBka K KOHTPOJBLHOM pabore.
3akperyieHMe W CUCTeMaTH3allis 3HaHUMN 10 Teme: XUMMUecKue U (pu3nueckue CBOMCTBA
HEMETa//IOB,  XUMHUUeCKWe  peakluM, KOBajieHTHas  [o/isgpHasi  CBsi3b.  PeleHue



SKCIIePUMeHTa/bHbIX 33/jau U ypaBHeHWH. [1oAroToBKa K KOHTpO/bHOW pabore. Pabora Haf
orbKamu.

Ceolicmea HeMemass/108 U ux coeduHeHutl (3 u).

Perrenvie skcniepriMeHTasnbHBIX 3afauy 10 Teme «lloarpyrma kuciaopopa». Pelenue
SKCIIepUMeHTalbHbIX 3a7a4 1o TeMe «[loarpymnmna asora u yriepoga». 3akperjieHre 3HaHWU 110
TIOJIyYEHUIO U Pacrio3HaBaHUIO ras3os.

OpzaHuueckue gewjecmea (12 u)

BeriectBa opraHuueckde ¥ HeopraHuueckue. [IpyuunHbl MHOr00Opa3usi OpraHUUecKuX
coefuHeHMM.  BaneHTHOCTb.  XUMHYeCKOe  CTpOeHHWe  OpraHWYecKUX  COeJJMHeHWM.
MorneKkynspHble ¥ CTPYKTYpHble ()OPMyJibl OpPraHMUeCKUX COeJUHEeHUW. ['OMoIoruueckuil psij
npefienbHbIX y/B. Papukanel. V3omepsl U n3oMepus. Pusryeckue U XUMHUYECKHe CBOMCTBA.
Mertan u 3TaH: cTpoeHuMe MosieKysa. ['opeHue MeraHa M 3TaHa. I[IprMeHeHue MeTaHa.
XUMUYecKoe CTpOeHUe MOJIeKYJIbl 3TUIeHa. [IBoriHas CBsi3b. B3auMogelicTBre 3TU/IeHa C BOZLOM.
[Tommepusanuis stunenHa. IlommusTueH u ero 3HaueHue. [loHATHe O TIpesie/IbHBIX OHOAaTOMHBIX
Cnyprax Ha NpUMepe MeTaHO/a M 3TaHona. TpexaTOMHbIM CrupT raunepuH. OxucieHue
3TUJIOBOTO CITUPTa B YKCYCHbIN anbjeruf. [loHsitue o6 anbaerngax. OKucaeHUe ajberuja B
Kucoty. OZHOOCHOBHBIE Herpefie/ibHble KapOOHOBbIe KHC/IOTHI Ha TpUMepe YKCYCHOU
Kuca0Thl. Ee cBolicTBa M npumeHeHue. (CTeapuHOBasi KMC/IOTa Kak MpeJCTaBUTENb JKUPHBIX
KapOOHOBBIX KUC/IOT. Peakrus srepudmkanun. IloHatHe o crnoxHbeix 3¢upax. Ilonstre 06
aMUHOKHUC/IOTax. Peakiuu To/MKOHeHcauuu. benku, ux crpoeHWe U Ouosioruueckasi poJib.
[MenrtuzHast CBsi3b U mosunenTHbl. [lepBruyHasi cTpykrypa OenkoB. Buonornueckue ¢GyHKIuH
6enkoB. CBoiicTBa 0enKOB M KadeCTBeHHble peakiuu Ha Oenku. IloHsitue 06 yryieBojax.
I'moko3a. Ee cBolictBa u 3HaueHue. Kpaxman u mnesutonosa. Mx Ouosormueckast poJib.
[Tomumeps! TIpUpOJHBIE U CUHTETUYeCKHe. PeaklMM MoguMepu3alid U T1OJIMKOH/EeHCaLUu.
[InactmMaccel M BOMOKHA.  3akpelyleHMe Y CuUCTemMaTh3alus  3HaHuM.  Pernenue
9KCIIep¥MeHTa/IbHbIX 3a/au.

3akpenseHue (6u)

O6o011ieHre, 3akperieHWe W CUCTeMaTH3allus 3HaHWM 10 Kypcy XuMUM 9 Kiacca.
[ToBTOpenue mnpoligeHHblx TeM: [lepuoguueckuii 3akoH U Ileproguueckass cucrema, BHUJBI
XMMHUUYECKUX CBSI3eM U TUIIbl KPUCTA/UTMUECKHX PEeLIeTOK, THUIbl XUMUYEeCKUX peakl[ui, KIacChbl
XUMHUYECKUX COeJuHeHUU. PelleHre 3KCIlepuMeHTaIbHBIX 3a/ia4, pellleHre YpaBHeHUH peakLjii.

MesicnpedmemHble cesnsu

Peanu3aiusi MeXIpeJMeTHBbIX CBsi3eld TpU H3yyeHMHM XuMuu B 8 U 9 Kiacce
OCYIIeCTBJISIETCSI Yepe3 MCII0/b30BaHMe KaK OOIMX eCcTeCTBeHHO-HAYYHBIX TOHSTHH, TakK U
TIOHSITUH, SIBJISFOLLIUXCSI CUCTEMHBIMU [I7ISI OT/e/TbHBIX TPeIMETOB eCTeCTBeHHO-HAayUHOro LMK/Ia
OOmye ecTecTBEHHO-HayYHbIe TIOHSTHS: HAayuHbIM (DaKT, TUMOTe3a, 3aKOH, TEOpWs, aHA/M3,
CUHTe3, KiaccuuKalus, TepUoAUYHOCTb, HabO/o/leHe, SKCIIepUMEeHT, MO/eMpOoBaHue,
V3MepeHue, Mojie/b, SIBJeHUe, TapHUKOBBIA 3(QeKT, TexXHOJOorus, MaTepuanbl PU3MKa:
MaTepusi, aTOM, 3JIeKTPOH, TPOTOH, HEWUTPOH, WOH, W30TOM, paJMO0aKTUBHOCTb, MOJIEKYJIa,
5JIEKTPUUECKUH  3apsifi, TIPOBO/IHWKH, TOJYNPOBOJHUKH, IWIIEKTPUKH, (DOTO3/1eMeHT,
VH/MKaTop, BeIecTBO, Teno, OOBEM, arperaTHOe COCTOSIHME BelljecTBa, ras, pacTBOp,
PacTBOPUMOCTh, KPHCTa/UTMYeCKasi peméTka, CrlaBbl, (U3WdYecKde BeTMUWHBI, €IWHULIBI
M3MepeHHsi, KOCMAYeCKoe TPOCTPaHCTBO, IIaHeThl, 3BE34bl, CosHile. buonorus: ¢orocunTes,
IbixaHve,  Ouocdepa,  HIKOcHMCTeMa,  MHUHepajbHble  yJAOOpeHHs,  MHKPO3JIeMEHTHI,
Makpo3/ieMeHThbl, MuUTaTe/lbHble BewjecTBa ['eorpadusi: armocdepa, rugpocdepa, MUHepassbl,
TOpHBbIe NOPO/ibl, M0JIe3HbIe UCKOTaeMble, TOIUIMBO, BO/IHbIE PeCyPChI.

IlnaaupyemMble pe3y/IbTaThbl 0CBOCHHA YUeOHOT0 mpegMeTa

JluuHocmHble  pezyabmambl  O@yuarowjulicas  nogayyum  603MOMNCHOCMb 0/
¢opmupoeaHus caedyrowjux auuHocmubix YY/I:



. orpefie/ieHHe MOTHBALIMHM M3yUeHUsI y4eOHOTO MaTepHarna;

. OLleHMBaHMWe YCBauBaeMoro y4eOHOro marepuana, UCXOAs W3 COLUaJbHBIX U
JIMYHOCTHBIX L{eHHOCTe;

. TIOBbIIlIEHHWEe CBOero 00pa30oBaTe/NbHOIO YPOBHSI U YPOBHSI TOTOBHOCTH K
M3yUYeHHI0 OCHOBHBIX MCTOPHUECKUX COOBITHI, CBS3aHHBIX C Pa3BUTHEM XUMHH U 00IIIeCTBa;

. 3HaHWe TIPaBUJI MIOBe/leHNs B Upe3BbIYaiHbIX CUTYaLIUsX;

. OlLlIeHMBaHHe COLMaIbHON 3HAUMMOCTH TIpodheccuii, CBSI3aHHBIX C XUMUel;

. B/Ia/leHre TipaBUiaMu 0Oe30racHOro obpalleHus ¢ XUMUUeCKUMU BelllecTBaMU U

obopyioBaHMEM, TIPOSIBIIEHHE IKOJIOTUYeCKOU KYJIbTYPHI .
MemanpedmemHble pe3yabmambl

PerynsaTuBHbIe

Obyuarowulicsi noayuum 803MOXCHOCMb 071 (POPMUPOBAHUS CAEOYIOWUX pe2ynsimUBHbIX
YyiI:

. LiejierioslaraHiie, BKJ/IIOYasi TIOCTAaHOBKY HOBBIX Iiesiell, Tpeobpa3oBaHue
NIPaKTUYeCKON 3a/jaud B I103HaBaTe/IbHYI, CaMOCTOSITe/IbHBIM aHa/lIu3 YCIOBUW [OCTYDKEHUS
L[e/li Ha OCHOBe YYéTa BbIfIeJIeHHbIX YUWTeleM ODUeHTHPOB [eMCTBUSI B HOBOM yueOHOM

MaTepHarie;

. TJIaHUPOBAHKE TIYTH JOCTH)KEHUS 11eJIeH;

. yCTaHaB/IeHHe TIeJIeBbIX MPUOPUTETOB, BbI/le/IEHHe a/bTepHAaTUBHBIX CIOCO0O0B
JOCTWKEHUS Lied ¥ BbIOop Harbosee 3¢dekTHBHOTO criocoba; * ymeHue CaMOCTOSTENTEHO

KOHTPOJIUPOBAThH CBOE BPeMSI M yTIPAB/ISTh UM; * yMeHHe IPUHUMATh pelleHusl B TIPOOIeMHOM
CUTYyaLuy;

. MOCTAaHOBKA YyueOHBIX 3a/jau, COCTaBjeHWe TUlaHa U I10C/Ie/I0BaTeTbHOCTH
JleliCTBUM;

. opraHu3aiysi pabouero MecTa rpy BLITIOJTHEHUM XUMUUYECKOT0 YKCTIePUMEHTa;

. TIPOTHO3UPOBaHKe pe3yJbTaToB 00yueHUs, OlLleHWBaHHWEe yYCBOEHHOTO MaTepHalia,

OL|eHKA KauecTBa W YPOBHs TOJy4YeHHBIX 3HaHW, KOPPEKLHs I/laHa M criocoba /IefcTBUs TIpu
HeobxoauMocTH . [To3HaBaTenbHble OOyUarOIUIACs MOyUYHUT BO3MOYKHOCTh /i OPMHUPOBaHUsI
CJIelyIOLMX TT03HaBaTe/IbHbIX Y'Y [:

. TIOWCK U BbIZIeJieHHe WH(POPMalWy;

. aHa/mM3 ycioBui U TpeboBaHWU 3ajauu, BLIOOP, COTIOCTaB/eHHe U 000CHOBaHKE
criocoba perieHust 3a7,auy;

. BbIOOp Haubosee 3¢ deKTUBHBIX CMOCOOOB pelleHus 3a/aud B 3aBUCUMOCTH OT
KOHKDETHBIX yC/IOBUIA;

. BBI/IBIDKeHHE 1 000CHOBaHME TUTIOTe3bI, BLIOOP criocoba eé mpoBepKwy;

. CaMOCTOSITe/IbHOE CO3/jaHHe aJTOPUTMa [iesTe/lbHOCTH TIPU pellleHrH Ipobiem
TBOPYECKOTO U TIOMCKOBOTO XapaKTepa;

. YMEHHMsI XapaKTepHU30BaTh BeIleCTBa M0 COCTAaBY, CTPOEHHIO U CBOMCTBaM;

. OTMCHIBAHME CBOMCTB: TBEP/BIX, KHUJKNX, Ta3000pa3HbIX BEILeCTB, BbIZeJIEHHe X
CYILIeCTBEHHBIX TIPU3HAKOB;

. n300pakeHHe COCTaBa MPOCTENIIINX BEIeCTB C TIOMOL[bI0 XUMHUECKUX (GOPMYIT U
CYIIHOCTH XUMHUECKHMX PEAKLIMH C TIOMOIIBI0 XUMUUECKUX YPaBHEHHI;

. npoBe/ieHWe  HAO/IO/IeHWH, OMUcaHWe TIPU3HAKOB W YCJIOBUM  TeueHHUs

XMMHUUYECKUX PeakL|i, BbIIIOJIHEHHEe XMMHUYECKOr0 SKCIepUMeHTa, BbIBOZbI HA OCHOBE aHasIv3a
HaO/MIOZieHnil 3a IKCIIePUMEHTOM, pelleHHe 3ajau, ToIyueHre XUMHUeckod uH(opManyu u3
Pa3IUUHBbIX UCTOYHUKOB;

® yYMeHKre OPraHM30BbIBATb MCC/I€JOBAHNME C LIe/IbIO TIPOBEPKHU I'MIIOTE3;
® yYMeHHEe [e/1aTb YMO3aK/TIOUEeHUA (I/IHAYKTI/IBHOE Hn 110 aHaJ'IOI"I/II/I) H BBIBO/JIBI;
® yMeHue 00BEKTUBHO OLI€EHMBATHb I/IHCbOpMaL[I/I}O 0 BelecCTBax M XHUMHUYECKUX

nponeccax, KpuTud4eCKr OTHOCUTBCA K HCeB,Z[OHay‘—IHOﬁ I/IH(i)OpMaL[I/II/I.



KommyHukamueHble
Obyuarowulicas ~ nomyyum  B03MOMCHOCMb 0151 (pOpMUpOBAHUSL  CAe0yloUWUX
KOMMyHUKamueHbix YY/I:

® MMO/JIHOE KW TOYHOE€ BbIpa>XKeHHE CBOUX MBIC/IEli B COOTBETCTBUHU C 3da/la4aMi U
YCI0BUSAMU KOMMYHUKALINN,
° dI€EKBATHO€ MHCII0/Ib30BaHWE peueBbIX CPeACTB [AJjid y4ddaCTUA B AUCKYCCHUHU U

apryMeHTaLi CBOeH MO3MLIMK, YMeHHe TIPe/ICTaB/IsITh KOHKPETHOE COZiepKaHre C COOOIeHreM
ero B MMCbMEHHOM U yCTHOU (hopMme, oripe/iesieHre CriocOO0OB B3aUMO/IeMCTBUSI, COTPY/JHUUECTBO
B TIOMCKe ¥ cOope WH(bOpMaLuy;

. oripejiesieHHe CriocoOOB B3aMMO/ENCTBUS, COTPYAHUYECTBO B TIOMCKe W cOope
uHpOpPMallMY, yJacTHe B Juajore, IJIaHUPOBaHWe OOIIMX CrOoco00B paboOThI, TIPOSIBIEHHE
YB&KUTEILHOTO OTHOLIEHHS K [PYTUM yUall[UMCST;

. OTHCaHWe COJIeP>KaHUs BBITIONHSIEMbIX JEWCTBUN C IIe/bI0 OPHeHTHUPOBKH B
TIpe/IMeTHOTIPAKTUUeCKOM JlesiTeIbHOCTH;

. YMEeHHs YUMTHIBaTh Pa3Hble MHEHWSI M CTPEMUTHCS K KOOPAWHALMU Pa3/INUHBIX
TO3ULIMI B COTPY/IHUUECTBE;

. ¢dopMypoBaTh COOCTBEHHOe MHEHHWe U TIO3WIMIO, apryMeHTHUpOBaTb U
KOOD/IMHUPOBAaTh €€ C TO3WLUSAMU TapTHEPOB B COTPYJHUUECTBe TIpU BbIpaOOTKe o0OILlero
peleHusi B COBMECTHOM [JIeSITeTbHOCTH;

. OCYLL[eCTB/ISITh ~ B3aUMHBIM  KOHTPOJIb M  OKa3biBaTb B  COTPYJHUYECTBe
HeoOX0ZMMYI0 B3aUMOTIOMOIIIb;

. TJIAHUPOBaTh 00IIMe CriocoObl pabOoThI; OCYI[ECTBISITh KOHTPOJ/b, KOPPEKIIHUIO,
OLIEHKY JIeMCTBUH MapTHEPA, YMeTh YOeXKaTh;

. WCTIO0/b30BaTh aZleKBaTHbIe sI3bIKOBbIe CPeZiCTBa [ijisi 0TOOpaXkeHus CBOMX UyBCTB,
MBIC/Iel, MOTHBOB U MOTpeOHOCTel; oToOpaXkaTh B peur (orvcaHue, 0ObCHEHHE) COZlepyKaHue
coBeplIaeMbIX [eHCTBUM, KaKk B (hopMe IPOMKOM COLIMaIM3MPOBAHHOM peuM, Tak U B (hopme
BHYTPEHHEH peuu;

. pa3BUBaTb KOMMYHHKAaTHBHYIO KOMITETEHLIMIO, MCIO/b3ysl CPeJCTBa YCTHOU U
NMMCbMEHHOW KOMMYHHUKAallid TpW paboTe C TeKCTaMd yueOHHMKAa U IOTIOJIHUTETbHOU
JIUTEpaTypOM, CIPABOYHBIMU TabJMLIAMH, TIPOSIBJISITH TOTOBHOCTb K YB&)KEHWIO WHOM TOYKH
3peHust IpU 00CY’>KJeHHUH Pe3y/bTaTOB BHITIOJIHEHHOW PabOTHI.

IIpedomemHbIMU pe3yabmamamu usydeHus: npeomema «Xumus» 8 8 Kaacce seaaomcs
caedyloujue ymeHusi:

1. B no3HaseamenbHoll cpepe:

- JlaBaTh OMpe/ie/ieHus] W3yUYeHHbIX TOHSATHM: BeIlecTBO (XMMHUYECKUI 3/1eMeHT, aToM, WOH,
MOJIeKyJ1a, KpUCTa/yiduecKasi pelieTKa, BellieCTBO, TIPOCTbIe U C/0KHbIe BellleCTBa, XUMHUUecKast
dbopMysia, OTHOCUTeTbHAsI aTOMHAasi Macca, OTHOCUTe/IbHasi MOJIeKyJ/isipHasi Macca, BaJleHTHOCTb,
OKCH/[bl, KHUCJIOThbl, OCHOBaHWs, COJiM, aM(OTepHOCTb, WHJWUKATOp, IepHUOAUUYECKHMN 3aKOH,
nepyuo/iMueckasl CUCTeMa, TepuoAuueckass TabmWija, W30TOIbI, XUMWYEecKas  CBSI3b,
3/IeKTPOOTPULIATEIbHOCTb,  CTeNleHb  OKWC/eHUsl, 2JIEKTPOJMUT); XHWMHUUecKass  peakiusi

(xumMHMueckoe  ypaBHeHHUe, reHeTMUecKass  CBsSi3b,  OKUC/IEHMe,  BOCCTaHOBJIEHHeE,
3J1eKTPO/IUTHYeCKast Jccouyanys, CKOPOCThb XUMUUECKON peakxiun);
* OMMCBIBATh [IeMOHCTPALIMOHHbIE U CaMOCTOSITE/IbHO MPOBe/IeHHbIe SKCIIePUMEHTBI, UCIIO/b3Ys
Jint 3TOro eCTeCTBeHHbIN (pycckui, POJHOM) SI3bIK U S3BIK XUMUU;
OMNKMChIBaTh M pasivuaTh HU3yuyeHHble K/acChl HEOpPraHWuYecKuX COeJUHEHHWH, IpOoCThble U
CJIO’KHbBI@ Bell|eCTBa, XUMHUUEeCKHe peakiuy;
K/1accu(uUIMpoBaTh V3yueHHble 00BEeKTBI U SIBJIEHUS;
Hab/rofaTh  IEMOHCTpPUpPYeMble U CaMOCTOSITeJTbHO TIPOBOJUMBIE OIBITHI, XUMHYeCKHe
peakLuy, NpoTeKarole B npupoge u B OBITY;

AejlaTb  BbIBOAbI W  YMO3dK/IFOUE€HUA U3 Ha6f[I-0,E[eHHI>i, HN3YUYEHHBIX XHUMHWUYECKUX



3aKOHOMEPHOCTel, TPOTHO3MPOBAaTh CBOMCTBA HEH3yUeHHbIX BeIeCTB II0 aHajlOThd Co

CBOMCTBaMH W3yUeHHbIX;
CTPYKTYpHpOBaTh M3Yy4YeHHbId MaTepual M XUMHUECKyH HH(OpMalUi0, MOJyUeHHYH U3
JpyTUX VICTOYHUKOB;
MO/le/IMpOBaTh CTPOEHHEe aTOMOB 3/IEMEHTOB IEepPBOT0 — TPeThero IepuoJioB (B paMKax

M3yUueHHbBIX T0/I0)KeHn Teopun  J. Pe3epdop/a), cTpoeHre MPOCTeNIINX MOJIeKY/.

2. B yeHHocmHO-opueHmMayuoHHol cgepe:
aHa/IM3UPOBaTh W OLEHWBATb TIOCTECTBUS [/Isi OKPY>Karolllel cpefpl OBITOBOM U
TIPOM3BO/ICTBEHHOM [JlesiTe/TbHOCTU YesloBeKa, CBsI3aHHOM C repepaboTKOl BellecTB.

3. B mpydoeoli cpepe:
* TIPOBO/JJUTh XMMUYECKHUI SKCTIePUMEHT.

4. B cpepe 6e3onacHocmu dcusHedessimeabHOCMU:

* OKa3bIBaTh TEPBYIO MOMOIIb TIPH OTPABJIEHUSIX, 0XKOTaX U [IPYTUX TPaBMaX, CBSI3aHHBIX
BelljeCTBaMH 1 1abopaTopHBIM 0060py0BaHHEM.

OTMUCHIBATL CBOMCTBA TBEP/BIX, >KUAKHUX, Ta3000pa3HbIX BEIECTB, BBIAESIS WX
CyILeCTBeHHbIe MTPU3HAKY;

* XapaKTepU30BaTh BEILeCTBA TI0 COCTAaBY, CTPOEHWIO W CBOWCTBAM, YCTAHAB/IMBaTb
NIPUYMHHO-C/Ie/ICTBEHHBIE CBSI3M MEXK/Y /IaHHbIMU XapaKTepUCTHKAaMH BeIlleCTBa;

* DaCKpbIBaTb CMBICT OCHOBHBIX XUMWYECKHUX TIOHSATUH «aTOM», «MOJIEKYJIa»,
«XVMHWUECKHH 37IEMEHT», «IPOCTOe BeIeCTBO», «CI0XKHOE BEI[eCTBO», «BaJI€HTHOCTh»,
WCITI0/Tb3YsI 3HAKOBYH) CUCTEMY XUMMUU;

* 1300pakaTb COCTaB TIPOCTEMIIIMX BeIeCTB C TIOMOMIbI0 XUMHUYECKUX (OpMysn U
CYIIHOCTh XMMHUYECKUX PeaKIUi C TIOMOIIbI0 XUMHUUECKUX YPaBHEHHUH;

* BBIUKMC/ISITE OTHOCUTEIbHYI0 MOJIEKYJISIPHYIO M MOJISIDHYIO MacChl BeIleCTB, @ TakKKe
MacCOBYIO /IOJIFO XMMHUECKOTO 3/ieMeHTa B COeAWHEHUSIX [ OLEHKH WX TPAKTUYeCKOU
3HAUMMOCTHY;

* CPaBHUBATh 110 COCTABY OKCH/IbI, OCHOBaHWsI, KUC/IOTbI, COJIH;

* KJIaCCU(ULIMPOBATH OKCH/IbI ¥ OCHOBAHUSI 110 CBOWCTBAM, KMC/IOTHI I COJIM 110 COCTAaBY;

* TI0/1b30BaThCs1 JTabOpaTOPHBIM 000PYJOBAaHUEM M XUMHUUECKOH MOCY10M;

* IPOBOZUTE HECJ/IO)KHbIE XMUMHUECKHe OIBIThl U HAO/IIO/IeHUs 32 U3MEHEeHUsIMU CBOMCTB
BeLl[eCTB B TpoLiecce WX IMpeBpalieHuii; coOsoaTh MpaBWia TeXHUKH 0e30racHOCTH TpU
TIpOBeZieHNH HaO/TI0/IeHNI U OTIBITOB;

* pa3/MuaTh SKCIEPUMEHTAbHO KHUC/IOThl W IIENOUHM, TM0J/Ib3ysSICh WHAUKATOPaMH;
0CO3HaBaTh HEOOXOAMMOCTb COOJFOZIeHNsT Mep 0e30TacHOCTU TPH 00pallieHHH C KUCI0TaMU U
11le/I04aMH.

* pacKpbIBaThb CMBIC/ [IepUOAUYecKoro 3akoHa [I. . Menzeneesa;

* OMMMCHIBATb M XapaKTepu3oBaTh TaOMMUYHYH (OPMY TEPUOAUYECKOH CHUCTEMBI
XUMHUYECKUX 3/IEMEHTOB;

* XapaKTepu30BaTh COCTAaB aTOMHBIX $ifiep M Ppaclipefie/ieHHe YKCIa 371eKTPOHOB I10
3JIEKTPOHHBIM C/IOSIM aTOMOB XHUMHWYECKHUX 3JIEMEHTOB MasiblX IIePHOZOB IePHUOUUeCKOi
CHUCTEMBI, a TAK)Ke Ka/lusl U KaJlbLIVs;

* pa3/MuaTh BUZBI XUMUUYECKOM CBSI3U: NOHHYIO, KOBAJIEHTHYIO TIO/ISIPHYHO, KOBa/IEHTHYIO
HeToJISIPHYI0 ¥ MeTa/llTnuecKyro;

* 1300paXkaTh 3/€KTPOHHO-MOHHBIE ()OPMYJIBI BeIeCTB, 0OpPAa30BaHHBIX XMUMHUYECKUMU
CBSI3IMU Pa3HOTO BH/a;

* BBISIBJISITH 3aBUCUMOCTb CBOMCTB BeIL[eCTB OT CTPOEHHUSI X KPUCTA/TMUECKUX PeIIETOK:
WOHHBIX, aTOMHBIX, MOJIEKY/ISIPHBIX, METa/I/TNYECKUX;

* XapaKTepH30BaTh XMMUYECKHe 37eMEeHTbl M UX COeJUHEHHs Ha OCHOBE TIOJIOXKEeHHsI
3/IEMEHTOB B [TEPUOJUUECKON CUCTeMe U 0COOEHHOCTel CTPOeHUsI X aTOMOB;



* XapakTepr30BaTh HAyYHOe U MUPOBO33peHYecKoe 3HaueHue Mepruoinueckoro 3aKoHa 1
TeprUoIMUeCKOM CHUCTeMbl XUMHUUeckKux 3siemeHTOB [I. V1. MeHjeneeBa; ¢ OOBSICHSITH CyThb
XUMUUECKUX TPOLIeCCOB U UX MPUHLIUITHAAIBLHOE OT/INYKe OT (PU3NUECKUX;

* Ha3bIBaTh NIPU3HAKKU U YCJIOBUSI TIPOTEKaHUSI XMMHUUECKHX peakiui;

* YCTaHaB/IMBATb TIPUHAJJIE)KHOCTb XUMUUECKOM peakiuu K OIpejie/IeHHOMY THIY TI0
OJJHOMY U3 KJIaCCU(UKALMOHHbIX MPU3HAKOB: 1) MO YMC/y U COCTaBy MUCXOJHBIX BeILeCTB U
TIPO/IYKTOB peakiuu (peakluu COeIMHEHWs, DPAa3/IOKeHWs, 3aMellleHHss W oOMeHa); 2) 1o
BbI/IEJIEHUIO WM TIOTJIOLIEHUIO TeIIOThl (peakLyy 3K30TepMHYeCcKHe M 3SHA0TepMUYEeCcKue);
3) M0 W3MEHEHHIO CTereHell OKWCIeHUS XUMHUEeCKUX 3/1eMeHTOB (peakiuu OKWUCIUTe/bHO-
BOCCTaHOBUTeJIbHBIE); 4) 110 06paTUMOCTH TpoLiecca (peakLuyd oOpaTUMble U HeoOpaTUMBbIe);

* COCTaBJ/IATb yYpaBHEHUS 3/1€KTPOJIMTUUYECKOW [JUCCOLMAlMA KUCJ/IOT, Le/Ioueid, Cojieu;
TOJIHBbIE W COKpAll[éHHble HMOHHble ypaBHEHWs peakiuii oOMeHa; ypaBHeHHSI OKHCIUTeTbHO-
BOCCTAaHOBUTE/IbHBIX peaKLni;

* IPOrHO3UPOBATh MPOAYKTHI XUMUUECKUX peakiuii 1o (opMy/iaM/Ha3BaHUSM UCXOHBIX
BeII[eCTB; OTpe/ie/siTh UCXO/[HbIe BelljeCcTBa 1Mo ¢GopMyJiaM/Ha3BaHUSIM MPOIYKTOB peaKLvy;

* COCTaB/IATh YPaBHEHHUs PeaKL[1ii, COOTBETCTBYIOLMX [10C/1e[J0BATEe/IbHOCTH («LIeTIOUKEe»)
TipeBpallleH! HeopraHMUeCKUX BellleCTB Pa3/IMUHBIX K/IaCCOB;

* BBISIBJISITb B TPOLIECCEe 3KCIIepUMEHTA MPU3HAKW, CBUZETETbCTBYHOIIME O MPOTEKaHUU
XUMHYECKOM peakLvu;

* IPUTOTOBJISATH PACTBOPBI C OIpeie/IEHHOM MacCOBOM [10/iel PACTBOPEHHOTO BeIlleCTBa;

* OTpejie/ISiTh XapakTep Cpe/ibl BOAHBIX PAaCTBOPOB KUCJIOT U Illejioueii Mo M3MeHEeHU0
OKpaCKU MH/MKaTOPOB;

* POBOJUThH KaueCTBeHHbIe peakliy, MO/ TBeP)KJatollie HajJuure B BOAHBIX pacTBOpPax
BeLLeCTB OT/e/IbHbIX MOHOB

* OTipejie/ISiTh TIPUHA/|IE)KHOCTh HEOPraHWYeCKWX BeIecTB K OJHOMY U3 U3YUeHHbIX
KJIaCCOB/TPYIIIT: MeTal/Ibl U HEMETasl/Ibl, OKCHU/Ibl, OCHOBaHHS1, KUC/IOThI, COJIY;

* COCTaB/ATH (DOPMY/IbI BeIleCTB 10 UX HAa3BaHUSIM;

* OTpe/ieNSTh BaJIEeHTHOCTb U CTeleHb OKUCJ/IEHHS 3/IEMEeHTOB B BellleCTBax;

* COCTaB/IATL (POPMY/bl HEOPraHUUECKUX COeAUHEHUN T0 BaJeHTHOCTSM W CTeleHsIM
OKUCJIeHHUs 3/IeMeHTOB, a TakKKe 3apsijlaM MOHOB, YKa3aHHbLIM B TabJivie paCTBOPUMOCTH KUCIOT,
OCHOBAHUM U COJIeH;

* 00BSICHATb 3aKOHOMEPHOCTU U3MeHeHUs (PU3NUeCKUX U XUMUUECKUX CBOMCTB TIPOCTBIX
BellecTB (MeTa/yIoOB U HEMETa/VIOB) M WX BBICHIMX OKCH/IOB, OOpa30BAHHBIX 3/IeMEHTaMH
BTOPOT'O U TPETHLETO ePUO/I0B;

* Ha3bIBaTh O0IUe XWMWUYEeCKHe CBOWCTBA, XapaKTepHble il TPYMNI OKCHU/OB:
KUCJIOTHBIX, OCHOBHBIX;

* Ha3bIBaThb OOIIMe XWMWUYEeCKHe CBOMCTBA, XapaKTepHble [/ Ka)K[IOro M3 K/IacCoB
HeopraHWYeCcKUX BelljeCTB: KUCI0T, OCHOBaHUH, COJiel;

* IPUBO/IUTHL  TIPUMEpPbl  peaklui, TMOATBEPXKAAIOIIUX  XUMUUEeCKHMe  CBOMCTBa
HEOpPraHWUYeCKHX BellleCTB: OKCU/I0B, KUC/IOT, OCHOBAaHUU U COJiel;

* OTpejie/ISTh BeIeCTBO-OKUC/IMTeIb M BeleCTBO-BOCCTAHOBUTEb B OKHUC/IUTE/IbHO-
BOCCTAHOBHUTE/TbHBIX peaKLUsX;

* COCTaB/ISITb OKUC/IUTE/TbHO-BOCCTAaHOBUTE/IbHBIN OanmaHC (/17151 U3yUeHHBIX PeakIi[|ii) 1o
Tpe/i/I0)KeHHbIM CXeMaM peakLuij;

* IPOBO/IUTh  JTaDOpAaTOpHBbIE  OTBITHI, TIOATBEPXKJAIOIIMEe XUMUUYECKHe CBOMCTBA
OCHOBHBIX K/IaCCOB HEOPraHUUECKHX BEILleCTB;

ITpeomemubiMu pe3ysibmamamu usyyeHusi npedomema «Xumus» 8 9 Kaacce s61s10mcs
cnedylowjue ymeHus:

1. B no3HaseamesnbHoli cpepe:
- JlaBaTh OINpejie/ieHHs] U3yUeHHbIX TOHSTUM: BellecTBO (XUMUUYECKWN 371eMeHT, aToM,
WOH, MOJeKy/a, KpUCTa//IMueckasl pellleTKa, BelecTBO, TPOCTble U CJIOKHBbIe BelllecTBa,



xummuueckasi (oopMmysa, OTHOCUTe/IbHasi aTOMHasi Macca, OTHOCUTeJ/IbHas MOJIeKyJisipHasi Macca,
Ba/IEHTHOCTb, = OKCH/IbI, KMUCJIOTbl, = OCHOBaHMS, cond, amdOTepHOCTb, UHAUKATOP,
MepyuoIUUeCKUi  3aKOH, TepUoinyecKasl CHUCTeMa, Tlepyuojuveckass Tab/uila, W30TOTIIbI,
XHUMHYeCKasi CBsi3b, 3JIeKTPOOTPULIATE/IbHOCTD, CTeNleHb OKUC/IeHUs], 37IeKTPOJIMT); XUMUUecKast
peakiusi (XUMUUeCKOe ypaBHeHWe, TeHeTHWYecKasi CBSi3b, OKHC/EeHHe, BOCCTAaHOBJIEHHE,

3J1eKTPOIUTHYeCKast Jccouyanys, CKOPOCThb XUMUUECKON peakiun);
* OMMCHIBATh [IeMOHCTPALIMOHHbIE U CaMOCTOSITE/IbHO NPOBe/IeHHbIe SKCIIePUMEHTBHI, WCIO/b3Ys
Jine 3TOro eCTeCTBeHHbIN (pycckui, POJHOM) SA3bIK U SI3BIK XUMUU;
OMKMChIBaTh M pas3ivuaTh HU3yuyeHHble K/acChl HEOpraHWUecKuX COeJUHeHHWH, IMpOoCThble U
CJIO’KHbBI@ Bell|eCTBa, XUMHUUeCKHe peakiuy;
K/J1accu(ULMpOBaTh V3yueHHble 00BEeKTBI U SIBJIEHUS;
Hab/rofaTh  IEMOHCTpPUpPYeMble ¥ CaMOCTOSITeJTbHO TIPOBOJUMBIE OIBITHI, XUMHYeCKHe
peakLuy, MpoTeKarole B npupoge u B OBITY;

JlefaTb BbIBOJbl M  yMO3aK/IHOUeHusi U3 HaOMOfleHWd, UW3yueHHbIX XUMHUYeCKUX
3aKOHOMEpPHOCTel, TPOTHO3MPOBAaTh CBOMCTBA HEH3yUeHHbIX BeIeCTB II0 aHaJlOThd Co

CBOMCTBaMH W3yUeHHbIX;
CTPYKTYpHpPOBaTh M3Yy4YeHHbI MaTepual M XUMHUECKyH HH(OpMalUi, MOJyUYeHHYH U3
JpyTUX VICTOYHUKOB;
MO/le/IMpOBaTh CTPOEHHEe aTOMOB 3/IEMEHTOB IepPBOT0 — TpPeTbero IepuoJioB (B paMKax

V3yUeHHBIX M10/1I0)KeHHH Teopun  J. Pe3epdopja), cTpoeHre MPOCTeHIINX MOJIEKYI.

2. B yeHHoCmHO-0pueHMayuoHHol cgepe:
aHaJIM3UPOBaTh U OLEHWBATb TIOCTECTBUS [/Isi OKPY>Karolllel cpefpl OBITOBOM U
TIPOM3BO/ICTBEHHOM [JlesiTe/TbHOCTU YesloBeKa, CBsI3aHHOM C repepaboTKOl BellecTB.

3. B mpydoeoli cpepe:
* TIPOBO/JJUTh XMMUYECKHI SKCTIePUMEHT.

4. B cgpepe 6e3onacHocmu dcusHedessmeabHOCMU:

* OKa3bIBaTh TEPBYIO MOMOIIb TIPH OTPABJIEHUSIX, 0XKOTaX U [[PYTUX TPaBMaX, CBSI3aHHBIX
C BellleCTBaMH U 1abopaTOPHBIM 000pPy/J0BaHHEM.

TEMATHNYECKOE IVNTAHUPOBAHUE

8 KJIACC (70 YACOB)

Ha3zeaHnue Tema ypoka OcHogHble udbl desime/qbHocmu | Ucno/ib306
pasoena obyuarowjuxcs aHue
ob6opydoea
Husl
yeHmpa
«Touka
Pocma»

Beedenue (5u) | 1.IIpeomem xumuu. | Cryiianve oOBbsICHEHUNA YUUTeJIS.
Beujecmea. CamocrosiTenbHast pabota ¢ yueOHUKOM.
OOBsicHeHMe HAOMIO/IAeMBIX SIBJIEHUH.

2.IlpespawjeHusi

PaboTa ¢ pa3aTOYHbIM MaTepraioM.
seujecms. Ponb N

CnymaHue 00bsSICHEHUH yUUTes.
XUMUU 8  JHCU3HU

CamocTosTenbHast paboTa C yueOHHUKOM.
uesnoseKd.

3.Kpamkuli ouepk | Cnyiianve 00bsICHEHUN YUUTesl.




ucmopuu pasgumust
Xumuu.

CamocrosiTenbHasi paboTa ¢ yueOHUKOM.
Otbop ¥ cpaBHeHHWe MaTepuana TI0
HECKOJIbKMM UCTOUHHUKAM.

4.11CX> A.U. | CnyiiaHve oObsICHEHUM yUuTe/Isl. Jatuuk
MeHnoeneega. 3Haku | CamocTosiTesibHasi paboTa ¢ yueOHMKOM. | BBICOKOM
XUMUYECKUX Pabora c Tabnuiieit MeHzieneeBa. TemriepaTyp
3/1eMeHMo8. PaboTa c KapTOUKamu. bl, JlaTumk
TeMIieparyp
BI
TIJIaTUHOBBIN
5. Xumuueckue
Ananmu3 dhopmy.
¢opmybil.
OmHocumebHas PemnieHre TeKCTOBBIX KOJIMUYECTBEHHBLIX U
amomHast u | KaueCcTBeHHBIX 3a/iau.
MoseKynapHas CJ'IYI_HEIHI/IE 00BsICHEeHUH yuuTeJid.
MACChL. PaboTa B mapax.
PaboTa B rpymnmax.
Amowmbl 1. OcHo8Hble Hatuuk
PaboTa c pa3gaTouHbBIM MaTepUasIoM. .
XumMu4ecKux | ceedeHusi 0 o BBICOKOM
Cnyuranve oObsSICHEHUN YUUTeTIsl.
3/1eMeHmMo8 CMpOoOeHuU amomos. TeMIiepaTyp
CamocTosiTenbHasi pabota ¢ yueOHUKOM.

(8u) H3zomonbl. pl, JlaTumk
TeMIiepaTyp
bI
TJIaATUHOBBIN

2. CmpoeHue
3/1eKMPOHHDIX
000/10ueK amomos.

H3menenue uucna
5/1eKMPOHO8 Ha
B3Y.

CnytraHve oObsICHEHUN YUUTeTIs.
CamocTosiTenbHasi pabota ¢ yueOHUKOM.
Pabota ¢ Tabnuiieit MeHzeneesa.
Pabora ¢ KapTOUKaMH.

Pabora B mapax.

PaboTa B rpymnrax.

3. HloHHas cesi3b.

CnymaHue 00bsSICHEHUH yUUTeTs.
PellieHye MOCTaB/I€HHBIX 3a/1au.
PaboTa ¢ yueOHUKOM.

Pabora B mapax.

PaboTa B rpymnmax.

4,
B3aumooeticmaue
amomos
3/1eMeHmos-
HemMemanios
MedHcoy coboll.

CnyiiaHue 00bCHEHUH YUUTe/Is.
Pabora c Tabmuieli MeHpesneeBa.
Pertienue 3azau.
PaboTa B mapax.
Pabora y JoCKH.

5. Kosanenmuas
XumMuuyecKkas cesi3b.

PaboTa ¢ pa3jaTOYHbIM MaTepHaioM.
CnymaHue 00bsSICHEHUI yUUTeTs.
CamocTosiTenlbHasi paboTa C y4eOHHUKOM.

6. Memanauueckas
XUMU4ecKas cesisb.

PaboTa c pa3gaTouHBIM MaTepUasIoM.
Cnyuranve o0bsICHEHUN YUUTeTIsl.
CamocrosiTenbHasi paboTa C yueOHUKOM.

7. O6obweHue u
cucmemamusayus
3HAHU .

Pabora B mapax.
Pabora B rpyrmax.
Pewienue 3ajau.




[TpoBepka moJiy4eHHbIX 3HAHUU.
[ToaroToBKa K KOHTPOJILHOM paboTe.

8.KoHmposnbHas

PerieHue 3a/jaHUA KOHTPOJIBHOM pabOTBHI.

paboma Ne 1.
ITIpocmbie 1. Ilpocmbie Hatuuk
PaboTa c pa3/jaTOYHbIM MaTepHaioM. .
eewjecmea (7 | sewjecmsa - o BBICOKOM
Cnyuranve o0bsICHEHUN YUUTeSIsl.
y) Memanibl u TeMIiepaTtyp
CamocTrosTebHast paboTa C yueOHHUKOM.
Hememanibl. bl, JlaTumk
Amnanu3 ommboxk.
AHanus - TeMIlepaTryp
. AmHau3 KOHTPOJIbHOH paboThI.
KOHMPOABHOL BI
PaboTa Haj ombKamu. .
pabomnl. TIIATUHOBBIN
Pemenue 3azau.
— W3MepeHHe
TeMIiepaTyp
bl TT€PEX0/I0B
aJJIOTPOTIHbI
X
MoaudUKaIM
i Cephl;
v3MepeHue
TemriepaTyp
bl T1JIaB/IeHUS
BeIIleCTB.
2. Konuuecmeo
Ananmu3 dhopmy.
gewjecmead.
PelieHre TEKCTOBBIX KOJIMYECTBEHHBIX U
KaueCTBeHHBIX 3a7iau.
Cnyuranve 00bsICHEHUN YUHUTeSIsl.
3. PeweHue 3adau .
Ananu3 gopmyi.
PelieHre TEKCTOBBIX KOJIMYECTBEHHBIX U
KaueCTBeHHBIX 3a7iau.
Cnyuianve o0bsSICHEHUN YUUTeSIsl.
4. MonsipHblli
P Ananu3 gopmyi.
00veM 2azos.
PerieHre TEKCTOBBIX KOJIMUECTBEHHBIX U
KaueCTBeHHBIX 3a7iau.
Cnyiianve 00bsSICHEHUN YUUTeSIsl.
5. PeweHue 3a0au.
Ananu3 gopmyi.
PellieHrie TEKCTOBBIX KOJIMUECTBEHHBIX U
KaueCTBEeHHBIX 3a/]au.
CnytiaHve 00bsICHEHUN YUUTeSIs.
6. O6obweHue u | Paborta B mapax.
cucmemamusayusi | Pabora B rpymmax.
3HaHUll no enage | PemieHue 3ajau.
«IIpocmble ITpoBepka noJiyuyeHHbIX 3HAaHUM.
». rOTOBKa K KOHTPOJIbHOM Te.
gewjecmeda [ToaroToBKa K KOHTPOJIBHOM paboTe
7.  KonmposbHas | PellieHue 3aZiaHH KOHTPOJILHOM PabOTHI.
paboma Ne 2.
CoeduHeHus | 1. Cmenenpb | CnyiiaHvie 00bsCHEHUH yUUTeTS.
XumMuuecKux | okucaeHus. Auanu3 | CamocTosTenbHasi paboTa ¢ yueOHHUKOM.
3/1emMeHmos KOHMPObHOU Pabora c Tabsuneli MeHzeneesa.




(15 u). pabomnl. PaboTa c KapTOuKamH.
2. BaosicHetiwue
PaboTa ¢ pa3jaTOYHbIM MaTepraioM.
KAACChL  GUHApHBIX C OBbsICHEHUH YUuMTe st
coeduHeHuUll . AIHIAHue 0 Y )
CamocTosiTenbHasi paboTa C y4eOHHUKOM.
3. OcHo8aHusl. Pa6 Hatuvk pH
aboTa ¢ pa3ZlaTOUHLIM MaTEpPUAJIOM.
Cnyuranve o0bsICHEHUN YUUTeSIsl.
CamocTosiTeqlbHast paboTa C yueOHHUKOM.
4. O6obweHue u | Pabota c pa3aTOYHbLIM MaTepHaioM.
cucmemamusayusi | PelieHue 3ajau.
3HAHUL. 3akperieHre 3HaHUM T10 TEMe.
5. Kucaombl. CnymaHue 00bsSICHEHUH yUUTeTs. Hatuuk pH
CamocrosiTenbHasi paboTa ¢ yueOHUKOM.
OTbop ¥ cCpaBHEHHMe MarTepuana Iio
HECKOJIbKUM MCTOYHHKAM.
6. O6o6uweHue u | PaboTa c pa3gaTouyHbIM MaTepHaiOM.
cucmemamusayusi | PelieHue 3aau.
3HAHULL. 3aKperyieHre 3HaHUH 110 TEMe.
7. Conu. CnymaHue 00bsSICHEHUH yUUTeTs. Hatuuk pH
CamocrosTenbHasi paboTa C yueOHHUKOM.
OTtbop ¥ cCpaBHeHHWe Marepuanaa IO
HECKOJIbKUM MUCTOYHHUKAM.
8. Ob6obuweHue u | PaboTa c pa3jaTOUHLIM MaTepPUAJIOM.
cucmemamusayusi | PelieHue 3ajau.
3HAHULL. 3akperieHre 3HaHHUH T10 TeMe.
9. O6o6weHue u | Pabota c pa3jaTOYHBIM MaTepHaAIOM.
cucmemamusayusi | PelieHue 3ajau.
3HaHUll 006 | 3akperieHHe 3HAHUH I10 TeEMe.
OCHOBHBIX K/Aaccax
Heop2aHUUYeCcKux
geuwjecms.
10.
PaboTa ¢ pa3jaTOYHbIM MaTepHaioM.
Kpucmanauueckue Cn 5 N
yilaHue 00BICHEHUH YUUTEIS.
petemxu. CamocrosTenbHast paboTa C yueOHHUKOM.
12. Yucmple | CnymaHve 00bSICHEHUHN yUUTeTs.
gewjecmea u cmecu. | CamocTosiTenbHasi paboTta C yueOHUKOM.
OTbop ¥ cCpaBHEHMe MaTepuasa IIo
HECKOJIbKUM MCTOYHHKAM.
13. Maccosas u A
Ha/m3 GpopMyI.
00BbeMHas donu
KOMNOHEeHmMoa8 PellieHrie TeKCTOBBLIX KOJUUYECTBEHHBIX U
cmecu. KaueCTBEHHbIX 33/]au.
Cnytianve 00bsSICHEHUN YUUTeSIsl.
14. Pacuemei, AHanuz hopMyJI.
CBS13aHHble c
noHsmuem «00/9». PelnieHrie TeKCTOBBLIX KOJWUYECTBEHHBIX U
KaueCcTBEeHHBIX 3a/]au.
Cny1iaHve 00bsSICHEHUN YUUTESIS.
15. KoHmposnbHas | Pellienue 3aziaHWii KOHTPOIbHOM pabOTHI.
paboma Ne 3.
H3meHeHus, 1. dusuyeckue

npoucxoosiuu

sl68/1eHUsA 8 XumMuu.

PaboTa ¢ pa3jaTOYHbIM MaTepHaioM.




e c | AHanu3 CnymaHue 00bsSICHEHUH yUUTes.
eewjecmeamu | KOHMpO/bHOU CamocrosTenbHast paboTa C yueOHHUKOM.
(12 u). pabomnl.
2. Xumuueckue | CnymiaHve 00bICHEHUM YUUTE/IS.
peakyuu. CamocrosiTenbHasi paboTa ¢ yueOHUKOM.
OTtbop u cpaBHeHMe Marepuana IO
HECKOJIbKUM MUCTOYHHUKAM.
3. Xumuueckue | CnymiaHve 0ObsSICHEHUM yUUTeTs.
YDABHEHUS. CamocrosTenbHast paboTa ¢ yueOHUKOM.
Otbop ¥ cpaBHeHWMe Marepuaga TIO
HeCKOJIbKUM MCTOYHUKaM.
4. Pacuembl no
Ananmu3 dhopmy.
XUMUYECKUM
YDABHEHUSAM. PellleHrie TeKCTOBBLIX KOJUYECTBEHHBIX U
KaueCTBEeHHbIX 3a/jau.
Cnymranve 00bsICHEHUN YUHUTeSIsl.
5. Pacuembl no A
Ha/m3 GpopMyi.
XUMUYECKUM
YDABHEHUSAM. PellieHrie TeKCTOBBIX KOJUYECTBEHHBIX U
KaueCTBEeHHbIX 3a/jau.
Cnyuianve o0bsSICHEHUN YUUTeSIsl.
6. Peaxkyuu
PaboTa ¢ pa3jaTOYHbIM MaTepraioM.
Da3nodceHusl. o
Cnymianve oObsSICHEHUN YUUTeTIs.
CamocrosTenbHasi paboTa C yueOHUKOM.
7. Peaxkyuu
4 Pabora c pa3gaTouHbBIM MaTepUaIoM.
COeOUHEeHUs1. .
CnyiaHve o0bsICHEHUN YUUTessl.
CamocTosTenbHast paboTa C yueOHHUKOM.
8. Peaxyuu | Cnymianve 00bICHEHUM YUUTEJIS.
3ameujeHusl. CamocrosiTenbHasi pabota ¢ yueOHUKOM.
OTtbop u cpaBHeHMe Marepuana IO
HECKOJIbKUM UCTOYHHUKAM.
9. Peakyuu | Cnyiianvie 00bsICHEHUH YUUTEIS.
obmeHa. CamocrosiTenbHasi pabota ¢ yueOHUKOM.
OTtbop ¥ cpaBHeHWe Marepuana IO
HEeCKOJIbKUM MUCTOYHHUKAM.
10. Tunbl
PaboTa ¢ pa3jaTOYHbIM MaTepHaioM.
XUMUYeCKUXx .
< CnymaHue 00bsSICHEHUH YUUTeTs.
peakyutl Ha
. CamocrosiTenbHasi paboTta ¢ yueOHUKOM.
npumepe  ceolicme
800bl.
11. O6o6uwjeHue | Pabota B mapax.
3HaHuli no meme | Pabora B rpymnmax.
«H3meHeHus, Perienue 3ajau.
npoucxodsiyue ¢ | IIpoBepka NMomyyeHHbIX 3HAHUM.
gelwjecmeamu». IToaroToBKa K KOHTPOJIBHOM paboTe.
12.  KonmposnbHas | PeleHuve 3a/jaHnii KOHTPOIbHOW PabOTHI.
paboma Ne 4.
ITpocmetiwue | 1. IIpakmuueckas
p P HabGnromeHue  3a  /1IeMOHCTpAI[USIMU
onepayuu c | paboma Nel.
yuuTesns.
gewyecmeamu | [Ipuembl

OOBsicHeHMe HAOMIO/IAeMBIX SIBJIEHUH.




(xumuueckuti | obpaujeHus ¢ | TTocTaHOBKa OMBITOB /IS IEMOHCTPAIUA
npakmukym) | 1a60pamopHbiM KJ1accy.
(5 u). obopydosaHuem. BhInojiHeHre MpakKTHYeCKor paboThl.
2. Ilpakmuueckas Hatuuk
HabGntonenue  3a  [1eMOHCTpAL[USIMU
paboma  Ne2 - TeMIlepaTyp
HabawodeHue 3a : o BI
8 . OOBsicHeHHe HAOMI0AeMbIX SIBJIEHUH. .
2opsiweti ceeuoll. TIIATUHOBBIN
pALY [TocTaHOBKA OIBITOB /ISt I@EMOHCTPAI[UH
KJiaccy.
BbIrmosiHeHWe MPaKTUYeCKor paboThl.
3. Ilpakmuueckas Hatumk
Habnrosenue  3a  [1eMOHCTpAL[USIMU .
paboma  Ne3 BBICOKOM
yUUTEJIS.
AHanusz nouebl U o TemrepaTyp
OOBsicHeHNe HAOMI0AeMbIX SIBJIEHUH.
800bl. bl, JlaTumk
[TocTaHOBKA OIMBITOB /ISl I€EMOHCTPAI[UM
Temrepartyp
KJiaccy.
. BI
BbIrosiHeHWe MPaKTUUeCKol paboThl. .
TJIATUHOBBIM
—M3MepeHue
Temreparyp
BI B
niporiecce
o0yueHuUs
npreMam
BbITAaPUBAHU
1 BOJbl W3
obpa31ioB
TIOYBBI.
Hatuvk pH —
pH -
M3MepeHue
BO/IOPOZHOTO
TioKa3areJisi
BBITSDKKH
pacTBopa
TIOYBBI
4. IIpakmuueckas Hatuuk
Habnromenue  3a  /1eMOHCTpAI[USIMU .
paboma  Ne4 BBICOKOM
YUUTEJIS.
IIpusHaku . TemrepaTyp
OOmbsicHeHMe HAOMIOIaeMBIX SBJIEHUH.
XUMUYECKUX b, JlaTuuk
- [TocTaHOBKA OIBITOB [IJIsi I@EMOHCTPAI[UH
eakyutl. TemrepaT
peary KJ1accy. patyp
. BI
BbIrnoiHeHre MPaKTUUeCKOH paboThl. .
TJTATUHOBBIH,
Hatuuk pH —
TIPU3HAKU
peakuuii 110
W3MeHEeHHUI0
cpe/ibl
(peakuus
HeuTpaam3ar]
1K)
5. Ilpakmuueckas OJIEKTPOHHBI
Habnonenue  3a  [1eMOHCTpAL[UsIMU
paboma Nob5. e BEChHI,
yUUTeJIS.
ITpueomoeneHue Habop




pacmeopa caxapa u | O6bsicHeHHe HaOJTI0/JaeMbIX SIBJIEHUH. nabopaTopuu
pacuem ezo | [locraHoBKa OMBLITOB [y AeMoHcTpauuu | TUA
Mmaccoegoll 0oau 8 | Kjaccy.
pacmeope. BhInosiHeHHe MpakTUYeckor paboThl.
Pacmeopenue. | 1.  PacmeopeHue. PaGoTa C Pa3/IATOUHEIM MaTEPHATIOM. Hatuuk
Pacmeopni. Pacmeopumocmb CIyIIaHHe 0GBSICHeH it yunTes BbICOKOU
Peaxkyuu gewjecms 8 8ooe. i TemIiepaT
u u CamocrosiTenbHasi pabota ¢ yueOHUKOM. patyp
UOHHO20 bl, JlaTumk
obmeHa. TeMIlepaTyp
OkucaumenbH bI
o- MJIaATUHOBBIN
eoccmaHosum - 1o
e/lbHble TOPeHHIO
peakyuu(11 CKa3aHo
y) BbILLIE,
2. 3/IC. OcHogHble atyuk pH —
A Y. PaboTa ¢ pa3jaTOYHbIM MaTepHaioM. ’E - P
No/0XiCeHuUst N
CnymaHue 00bsSICHEHUI yUUTeTs. p
W3yueHUU
CamocTosiTenibHasi paboTa C y4eOHHUKOM.
3 Honubie KncoT "
) Ananmu3 dhopmy. OCHOBAHHUH
YDABHEHUS. (cpena
PellieHie TEKCTOBBIX KOMMYECTBEHHBIX H | ‘P&
KaueCTBEHHBIX 33/]au. pacTBopa).
Cnyuranve o0bsICHEHUN YUUTeTIsl. Aaramk
3JIeKTPOTIPOB
4.. Kucaombl, ux
’ PaboTa c pa3gaTouHbBIM MaTepHasIoM. -
kaaccugukayus u OAHOCTH
9 4 Cnyuranve oObsSICHEHUN YUUTeIs. M3yUeHHe
ceolicmea.
CamocrosiTe/nibHas pabora ¢ yueOHUKOM. | poBOJMMOC
5. OcHosaHus, ux
b ’ Pa6oTa ¢ pa3jaToyHbIM MaTepUaIoM. ™
Knaccugpukayus u .
Y Cnyianye 06bICHeHUH yUuTess. pacTeopoB

ceoticmaa.

CamocTrosTebHast paboTa C yueOHHUKOM.

6. Okcuobl, Uux
kaaccugukayus u
ceolicmea.

Crnyianue 00bSICHEHUH yUUTeTIs.
CamocrosiTenbHasi paboTa ¢ yueOHUKOM.
Otbop ¥ cCpaBHeHHWe MaTepuana TI0
HECKOJIbKMM MCTOUHHKAM.

7. Conu, ux
Kkaaccugukayus u
ceolicmea.

Crnyiianue 00bSICHEHUHN yUUTeIs.
CamocrosiTenbHasi paboTa ¢ yueOHUKOM.
Otbop ¥ cCpaBHeHHWe MaTepuana Tio
HECKOJIbKMM MCTOUHHKAaM.

8. TI'enemuueckas

PaboTa ¢ pa3jaTOYHbIM MaTepHaioM.

cesi3b MedxHcoy N

CnymaHue 00bsSICHEHUI yUUTeTs.
Kaaccamu

CamocrosTenbHast paboTa ¢ yueOHUKOM.
geujecms.
9. OxkucnumenbHo- | Cnyiianve 0ObsICHEHUMN yUUTes.
goccmaHosumesbH | CamocTosiTesbHasi paboTta ¢ yueOHUKOM.
ble peakyuu. Otbop ¥ cpaBHeHHe Marepuaga IO

HEeCKOJIbBKMM HMCTOUYHHWKAM.

10. O6obweHue u
cucmemamusayus
3HAHUll N0 meme «
Pacmeopenue.
Pacmeopbl.

PeaKquu UOHHO2O

Pabora B mapax.

Pabora B rpyrmax.

Pelwienue 3ajau.

ITpoBepKa MoTy4eHHbIX 3HAHUH.
[ToaroroBKa K KOHTPOJIBHOM paboTe.




obmerHa. OBP».

11. KoHmponbHas | Pellienue 3afiaHiii KOHTPOIBHOM pabOTHI.
paboma Ne 5
Ceoticmea 1. Ilpakmuueckas
Habnrosenue  3a  /1eMOHCTpAL[USIMU
3nekmpoaumo | paboma Ne 6. yunTes
e HonHble peakyuu. : .
. OOBsicHeHNe HAOMI0AeMbIX SIBJIEHUH.
(xumuuecKutui
[TocTaHOBKA OIBITOB AJisi IeMOHCTpAl[U1
npakmukym)
@) KJiaccy.
y .
BbIMoiHeHWe MPaKTUYeCKOH paboThl.
2. Ilpakmuueckas Hatumk
Habnromenue  3a  [1eMOHCTpAL[USIMU
paboma Ne 7. - TeMIlepaTyp
Ycnosus : o BI
OOBsicHeHNe HAOMI0AeMbIX SIBJIEHUH. .
npomekaHusi TIJIATUHOBBIH
[TocTaHOBKA OILITOB /il I€MOHCTpAI[U1
XUMUYeCKUX
o KJ1accy.
peakyull  Mexcoy B .
BITTOJTHEHHE TIPAKTUUECKOMN paboThI.
pacmeopamu
31eKmpoaumog 00
KOHYd.
3. Ilpakmuueckas Hatuuk pH
HaGnrosmenue  3a  [1€MOHCTpAI[USMU
paboma Ne 8.
9 yUUTeJIs.
Ceolicmea Kucaom, .
3 OOmbsicHeHHEe HAOMIOIaeMbIX SBJIEHUH.
OKCUO08
> . | [TocTaHOBKa OIBITOB [I/Is A€MOHCTPALIUN
OCHOBaHULll U coetl.
KJ1accy.
BblIrmosiHeHre MPaKTUYeCcKor paboThl.
4. Ilpakmuueckas
HabGmofjeHne  3a  IeMOHCTpaI[UsIMHU
paboma Ne 9.
yUUTeJIs.
PeweHue o
OObsicHeHHe HabJTI0jaeMbIX SIBJIEHU.
3KCnepuMeHmaabH
[TocTaHOBKA OIMBITOB ZIJIsi IEMOHCTPAI[UH
bIX 3a0au.
KJ1accy.
BbIrmosiHeHWe MTPaKTUUYeCcKor paboThlL.
3akaioueHue | 1.0606weHue u | Pabora B mapax.
(4u) cucmemamusayus | PaboTa B rpymnmax.
3HAHUll no | PelieHne 3az1au.

YUeOHUKy Xumuu 3d
8 knacc.

[TpoBepka mo/iy4eHHbIX 3HAHUU.
[ToAroToBKa K KOHTPOJILHOM paboTe.

2.0606weHue u
cucmemamusayus
3HAHUll no
YuebHUKY Xumuu 3d
8 knacc.

PaboTa B mapax.

Pabora B rpyrax.

Pemenne 3apmau.

ITpoBepKa IMo/yYeHHbIX 3HAHUH.
IToAroTOBKA K KOHTPOJIBHOM paboTe.

3. HMmoeoeas | Pemienuie 3aziaHuii KOHTPOIBHOW pabOTHI.
KOHMPO/bHAs

paboma no xumuu

3a 8 knacc.

4. AHanu3z | AHanu3 ommoOoK.

KOHMPO/bHOU AHan3 KOHTPOJILHOM pabOoThI.

pabombi. Paboma | PaboTa Haj ombKaMu.

Hao owubKamu.

Pemenue 3azmau.
CiyiaHue 0ObsICHEHUH YUHTeTs].




9 KJIACC (68 YACOB)

Ha3zeaHnue Tema ypoka. OcHogHble uObl Hcnonb3os
paszoena, dessmesibHOCMU aHue
KO/1u4ecmeo obyuarowjuxcs o6opyodoea
yacose Hus
yeHmpa
«Touka
Pocma»
Oowasn 1.  Xapakmepucmuka | CnyliaHue 0ObSICHEHUN YUHUTeIsI.
Xapakmepucmu | xumu4eckozo 31emeHma | CamocTosiTenibHasi ~ pabota  C
Ka XUMUYeCKUX | HA ~ OCHO8aHUU  e20 | yueOHUKOM.
3/1emeHmo8 (4 | nonodiceHus 8 | Pabora c Tabsurieli MeHjeneeBa.
y). ITepuoduueckoli Pabora c KapToukamu.
cucmeme /. n.
MeHOeneesa.
2. Xapakmepucmuka | Cnyuianvie 00bSICHEHUI yUUTeIs.
xumuueckoz2o snemeHma | CamocTositesibHasi ~ pabora  C
Ha4 ~ OCHOBAHUU €20 | yueOHUKOM.
NON0XMCEHUs] 8 | PaboTa c Tabuieii MenzeneeBa.
Iepuoduueckoli Pabora c KapTOuKamu.
cucmeme . n.
MeHoesneesa.
3.  Xapaxkmepucmuka | Cnyiianue oObsCHEHHI yUnTessl.
xumuueckozo 3nemedma | CamocrosiTteibHast ~ pabora ¢
no KUCAOMHO- | Y4eOHHUKOM.
OCHOBHbIM  ceolicmeam | Pabota c Tabnuiieit MeHzeneesa.
obpazyembix um | Pabora c KapToukamu.
coeOuHeHull.
4. IMepuoduueckuti | Cnyiianve oObsICHEHUN YUUTeIS.
3aKOH u | CamocrositenbHass ~ pabora c
Iepuoduueckas yueOHUKOM.
cucmema xumuueckux | Pabora c Tabnuieit MeHzieneeBa.
anemenmos  /[I.  U. | PaboTa c KapTOUKamH.
Mendeneesa.
Memanant (13 | 1. ITonosxcerue | Cryinanue 0ObSICHEHUHN yUUTeJIsl.
y) Memanios 8 | CamocTosiTenibHasi ~ pabora  C
Iepuoduueckoli yueOHUKOM.
cucmeme Pabota c Tabnumieit MeHzeneeBa.
J.1.MeHOeneesa u | Pabora c kKapTouKamu.
cmpoeHue ux amomoe.
2. . Xumuueckue Pab6ota C pa3/IaToOuHbIM Hariuk
cgolicmea mMemanios. MATEPHATIOM. TeMrepaTypbl
CnyiaHve 0ObsICHEHUM YUHTeTsl. T7IaTHHOBLIN
CaMocTtosiTenibHast ~ pabota  C
yueOHUKOM.
3. ITonyueHue | CayliiaHue 0ObSICHEHU YUHUTEIS.
memannos. Kopposus | CamoctosiTennbHasi ~ pabota ¢
Memannos. y4eOHHUKOM.

Otbop ¥ cpaBHeHHWe MaTepuana
10 HECKOJIBKUM MCTOUHHMKAM.




4. LJenounble | Cryianue 00ObSICHEHNHN YUUTeJIs. Hatuuk
Memaniol. CamocrosiTenibHasi ~ paboTa € | TemIiepaTypel
yueOHUKOM. TIJIATUHOBBIM
Otbop M cpaBHeHHWe MaTepHasa
T10 HECKOJIBKUM UCTOUHHUKAM.
5. II]enouHble | PellieHue 3ajau.
Memannbil. Pabora 1o KapTouKam.
Pewenue XUMHUECKUX
ypaBHEHUH.
6. bepunauli, mazHuli u
Pab6ota C pa3/1aTOuHbIM
wesnouHo3eMmesNbHble
MaTepHaJIOM.
Memannol. .
CnyiaHve oObsICHEHUH YUHTeTsl.
CamocTtositenibHast ~ pabota  C
yueOHUKOM.

7. Bepuaauti, macHull u
Wes0uHo3eMe bHble

Pemrenne 3azau.
Pabora o kapToukam.

memannbl. Perienvie XUMHUECKUX
ypaBHEHHH.

8. AntomuHutl.
Pabora C pa3aToOuHbIM
MaTeprasioM.
Cny1ianue o6bsiCHeHUN yUuTers.
CamocrosiTennbHasi ~ pabota €
yueOHHUKOM.

9. AmomMuHutl.

Perienue 3azau.
PaboTa 1o KapToukam.

Pewenue XUMUUECKUX
ypaBHEHHH.

10. XKenes3o. Cnyiadve oObsICHEHUH YUHTe s
CamocrosiTennbHasi  pabota €
yueOHUKOM.

OOBsICHEHHE HaO/MI0JaeMBbIX
SIBJIEHUM.
11. 3akpenneHue u | Pabora B mapax.

cucmemamusayus Pabora B rpyrmmax.

3HaHull no 2n1age nepegoli | PelieHue 3azay.

«Memannbi». [TpoBepka NoJ/Iy4yeHHBIX 3HaHUM.
[MogroToBKAa K  KOHTPOJILHOM
pabore.

12. KonmpoabHas | PellieHne 3ajjaHuli KOHTPOJILHOM

paboma Nel | paboThl.

«Memanibi».

13. AHanu3 | AHanu3 oImmoOoK.

KOHMpO/bHOU pabombl. | AHaMM3 KOHTPOJILHOM pabOThI.

Pabora Haj omMbOKaMHu.
Perenue 3ajau.
Cnyuadve 00BbsICHEHUH YUMTeTsl.




Ceoticmea IMpakmuueckas paboma aTuMK
p p Habmonenue 3a 'Eu[
memasnnog u ux | Nel.  OcywecmeneHue BBICOKOM
3 . J€MOHCTpALUAMHU YUUTEJISI.
coeOuHeHutl enouKku  XUMUYecKux TeMITePaTyp bl
. 4 ¥ OOmbsicHeHUE HabJTr01aeMbIX patyp Bl,
(xumuueckuti npespaujeHull. J— Hatumk
npakmukym)(3 ’ TeMITepaTyp bl
P Kym)( [TocranoBka OIIBITOB LS patyp
y). TJIaATUHOBBIA —
JIeMOHCTpAaLMU KJ1accy.
. | U3MepeHue
BrimonHenue MpaKTU4eCcKon
TeMIiepaTyp bl
paboThL.
repexo/ioB
aJIJIOTPOTIHBI X
Moaudukaim i
cephl;
v3MepeHue
TeMIiepaTyp bl
T/1aB/IeHUS
BeIlleCTB.
IMpakmuueckas paboma
p p Habmonenue 3a
No2.  IlonyueHue u
9 3 - | ;eMOHCTpaLMsAMU YUUTeTIs.
ceolicmea coeOuHeHull
OO6mbsicHeHHE HabJTF0/1aeMbIX
Memanios. N
SIBJIEHUH.
[TocTaHoBKa OTIbITOB JUTST
JIeMOHCTpAaLMU KJ1accy.
BrimonHenue MpaKTHU4eCcKon
paboThL.
IMpakmuueckas paboma
Nl; p Habrozmenue 3a
0, .
. JeMOHCTpALUAMHU YUUTETISI.
DKcnepumMeHmManbHble
OOmbsicHeHUEe HabJTF0/1aeMbIX
3adauu no N
SIBJIEHUH.
pacno3HagaHuio Ul
OCTaHOBKa OTBITOB JUTSt
nosly4YeHuro gewjecms.
JIeMOHCTpAaIMU KJ1accy.
BrinonHenue TpaKTHUYeCKon
paboThL.
Hememannbi 1. Hememannbt: amombl | CnyiiaHve o0bsCHeHUNA yuuTesis. Jatuuk
(26 u) u npocmble gewjecmea. | CamocTossTeslbHast ~ paboTa  C | BBICOKOH
Kucnopoo, 030H, | yueOHUKOM. TeMIIeparTyp bl,
8030YyX. Otbop u cpaBHeHMe MaTepuasna | JlaTumk
TI0 HeCKOTbKUM UCTOUYHUKaM. TEMIIepaTyp bl
TJIaATUHOBBIA —
r3MepeHue
TeMITepaTyp bl
repexo/ioB
aJIJIOTPOTIHBI X
Moaudukaim i
Cephl;
r3MepeHue
TeMITepaTyp bl
T/IaB/IeHUS
BeIIleCTB.
2. Hememannwl. | Pemenue 3azau.
Xumuueckue ceoticmea | PaboTa 1o KapToukam.
HeMemanios. Perienue XUMHYECKUX




YPaBHEHUH.

3. Xumuueckue
Pabora C pa3faToOYHbIM
3/eMeHmbl 8 KiemkKax
MaTepHasoM.
JHCUBBIX OpedHUIMOS. Cnymanue o0bsiCHEHUN YUUTesIsl.
CamocrosiTennbHasi ~ pabota  C
yueOHUKOM.
4. Bodopoo. Perienue 3a7au.
Pabora 1o KapTouKam.
Perenvie XUMUUECKUX
ypaBHEHUH.
5. I'anozeHbl. Cnyanue 06bsiCHEHUN yUuMTers.
CamocTtosiTenibHast ~ pabota ¢
yueOHUKOM.
OOBscHeHHe Ha0/TI0JaeMBbIX
SIBJIEHUM.
6. CoeduHeHus | PelieHue 3aiau.
20/102€HO8. Pabora 1o kapToukam.
Pewenue XUMUUECKUX
ypaBHEHHH.
7. ITonyuenue | Cryianve oObsICHEHUN YUUTeIS.
20/102€HO8. CamocrosiTenibHasi ~ pabota €
Buonozuueckoe yueOHUKOM.
3HaueHue u npumeHeHue | OTOOp U cpaBHeHHe MaTepuasa
2a/102eHO8 u UX | TI0 HECKOJTbKUM MCTOYHHMKAM.
coeOuHeHull.
8. Kucnopoo. Pab6ora C pa3/IaTOuHbIM '[U[aTqHK
MaTepHaioM. BbICOKOU
Cnyiadve oObsICHEHUH YUHTeTs. TEMIepatyp B,
CamocrosiTennbHasi  pabota € Harduk
. —— TeMIepaTyp bl
TJIATUHOBBIA —
v3MepeHue
TeMIiepaTyp bl
repexo/ioB
aJIJIOTPOTIHBI X
Moaudukaim i
Ccephl;
v3MepeHue
TeMIiepaTyp bl
TUIaB/I€HUS
BeIlleCTB.
9. KonmpoabHas | PelieHne 3ajjaHuli KOHTPOJIbHOM
paboma Ne2 paboThL.




10. Cepa.

Cnyiadve 0ObsICHEHUH YUHTeTs.

CaMocTtositenibHast ~ pabota ¢
yueOHUKOM.

OOBsICHEHHE HaO/MI0JaeMBbIX
SIBJIEHUM.

Hatuuk
BBICOKOMU
TeMIiepartyp bl,
HaTtumk
TeMIepaTyp bl
TUVIATUHOBBINA —
v3MepeHue
TeMIlepaTyp bl
repexo/ioB
aJ/yIOTPOITHBI X
Moaudukaim i
Cepsbl;

M3MepeHue
TeMIiepaTyp bl
T71aBJ/IeHUS
BeIlleCTB.

11. CoeduHeHus cepbl. | CnyiiaHue 0ObsCHEHUH YUUTeJIS.
CamMocTtositenibHast ~ pabora  C
yueOHUKOM.

OTbop M cpaBHeHHe Marepuasia
110 HECKOJIbKUM MCTOYHHUKAM.

12. CepHasa kucaoma. Cnymanue o0bsICHEHUN YUHTessl. Jatuuk
CamocrositenbHast ~ pabora ¢ | pH
yueOHUKOM.

OOmbsicHeHUEe HabJTF0/1aeMbIX
sIBJIEHUM.

13. Azom. Pemntenue 3aznau.

PaboTa 1o KapToukam.
Perienue XUMHYeCKHUX
ypaBHEHUH.

14. AMmuak. CnyaHue 06bsiCHEHUN yUuTers. Hdatuuk
CamocrosiTennbHasi ~ pabora ¢ | pH
yueOHUKOM.

OObsIcCHeHHE Ha0JTI0/JaeMbIX
SIBJIEHUM.

15. Conu ammoHus. Cnyianve 0ObsICHEHUH yUHTe s
CamocrosiTennbHasi ~ pabota €
yueOHUKOM.

OOmbsicHeHUe Ha0J1r0/JaeMbIX
SIBJIEHUM.

16. Kucnopoouble | Cnymianve o0bsICHEHUM YUUTEIS.

coeOuHeHusl asoma. CamocrositennbHast ~ pabota ¢
yueOHUKOM.

Otbop ¥ cpaBHeHHe MaTepHasa
10 HECKOJIbKUM MCTOYHHUKAM.

17. Docgop u  ezo Pab6ota C pa3/IaToOuHbIM Hariuk

COeOUHEHUs. TeMIiepaTyphl
MaTepHaJIOM. .
CnyiaHve 0OBbsICHEHUM YUHTe s TIaTHHOBBIM
CamocTtositenibHast ~ pabora ¢
yueOHUKOM.

18. ®ocpop u ezo | PelieHue 3azau.




CoeOuHeHusl.

Pabora o kapToukam.
PerrieHne XAMUYeCKUX
YPaBHEHUH.

19. Yenepoo.

Cnyliianve 0ObsICHEHUN YUUTeIsI.
CamocrosiTennbHasi ~ paboTa €
yueOHUKOM.
OOBacHeHHe
SIBJICHUH.

Ha0J1I0/]aeMbIX

20. Kucnopoouble

Pemntenue 3azau.

coeOuHeHus1 yenepoda. | Paborta 1o kapToukam.
Perienue XUMUUECKUX
ypaBHEHUH.
21. KpemHuli u e2o | CnyiiaHue 00bsCHEHUN yUUTe/Is.
COeOUHeHUsl. CamocrosiTennbHasi ~ pabota €
yueOHUKOM.
OOBscHeHHe Ha0/II0JaeMBbIX
SIBJIEHUM.
22. Cunukamuas | Cnyianve oObsiCHEHUN yUUTeIs.
NPOMbIULIEHHOCMb. CamocrosiTenibHasi ~ pabota ¢
yueOHUKOM.

Otbop ¥ cpaBHeHUWe MaTepuana
10 HECKOJIBKUM MCTOUHHKAM.

23. Ob6obwarowjuti ypok
no meme
«Hememanibi».

Pabora B mapax.

Pabora B rpyrmmax.

Perenvie 3agau.

[TpoBepKa 1oJTyueHHbIX 3HAHWH.
[TogroToBKa K  KOHTPOJIbHOM
pabore.

24. Ob6obwarowuli ypok

Pabora B mapax.

no meme | Pabora B rpymmax.

«Hememannbi». Perienue 3ajau.
[TpoBepka moyiyyeHHbIX 3HAHUM.
[MogroToBKAa K  KOHTPOJILHOM
pabore.

25. KoumponbHas Pemienne 3a/laHuM

paboma Ne 3. KOHTDPOJIbHOM pabOThI.

26. AHanu3 | AHanu3 ommoOoK.

KOHMpOo/bHOU pabombl. | AHamM3 KOHTPOILHOW pabOTHI.

Pabota Haz omMOKaMu.
Perienue 3ajau.
Cnymanue o0bsICHEHUN YUMTeTsI.

Ceolicmea

ITpakmuueckas paboma

Habmnrogenue 3a
Hememani08 u | Ne4.
» JeMOHCTpAIUsMU YUUTEJISI.
ux coeduHeHull | IKcnepumeHMAaabHble
OOBsICHEHHE HaO/MI0JaeMBbIX
(3 u). 3adauu no meme o
SIBJIEHUH.
«[Todepynna
3 [TocTaHOBKa OTBITOB TSI
KUCA0p0oO0a».
P JIeMOHCTpAIMK KJ1accy.
BrimosiHeHWe TPaKTHUeCKOon
paboTEhL
IMpakmuueckas paboma
p p Hab6nrogenue 3a

Nob.

JIeMOHCTPALUSIMU YUUTEJISI.




DKcnepumeHmMasbHble OO6mbsicHeHUE HabJTr0/1aeMbIX

3adauu no meme | SIBIE€HUM.

«[Todepynnbl asoma u | IlocTaHOBKa OTTBITOB JUTST

yenepooa». JIeMOHCTpAaLMU KJ1accy.

BeirosiHeHue MPaKTHUeCKOH
paboThL.

IMpakmuueckas paboma Ha6/moperme 3a OnekTp

Neb. ITonyuenue, OHHBI € BeChHI,
JeMOHCTpALUsMHU YUUTeTIs].

cobupatiue Y| O6wsacuenue Ha0/1I0/JaeMbIX Habop

pacnosHasauue 2azoe. | oo nabopaTtopuu
[TocraHoBKa OTTBITOB [Jist A
JIeMOHCTpAaLMU KJ1accy.

BeirosiHeHue MIPaKTUUeCKOH
paboThL.
OpeaHuueckue | 1. IIpedmem | Cnyiianve oOBbsICHEHUN YUUTeJIS.
eewjecmea (13 | opeaHuueckoll xumuu. CamocTtositenibHast ~ pabota ¢
y) yueOHHKOM.
OTbop W cpaBHeHHe Marepuasia
10 HECKOJIBKUM UCTOUHHKAM.

2. IpedenvHble | CrymiaHue 0ObSICHEHUM yUHUTes.

y2/1e8000p0O0bl. CocraBnieHue XUMUUECKUX
dbopmy.

PaboTa B mapax.
Pabora y JoCKH.

3. HenpedenbHble | CryliiaHue 00bSICHEHUN YUUTe s,

Y21e8000p00b!. CocraBnenue XUMUUECKUX
dhopmy..

Pabora B mapax.
Pabora y oCcKH.

4. Cnupmbl. Cnyianve 0ObsICHEHUM YUHTe sl Hatuuk
CamocrositennbHasi ~ pabora ¢ | pH
yueOHUKOM.

Otbop M cpaBHeHMe MaTepuasa

10 HECKOJIbKUM MCTOYHHMKAM.
5. Ipedenbble | CnymiaHvue 0OBICHEHUM YUUTEIS. Hatunk
OOHOOCHOBHbIe CocraBnenuve xuMHuueckux | pH

Kap6OH06ble Kuc/aomsl.

dhopmy..
Pabota B mapax.
Pabora y oCKH.

6. CnooicHble 3¢upbl.
Kupkbl.

Cnyiadve 0ObsICHEHUM YUHTeTsl.
CocraBneHue XUMHUUECKHX
dbopmy.

Pabora B mapax.

PaboTa y JOCKH.

7. AMUHOKUCAOMBI U
6enKu.

Pabota C
MaTepHaJIOM.
CnyiiaHue 00bsICHEHUM YUUTes.
CamocrosiTennbHasi ~ paboTa €
y4eOHHUKOM.

pa3aaTOYHbBIM

8. AMuHoOKuciombl U
benxu.

Cnyanue 06bsiCHEHUN yuuTers.
CocraBneHuve XUMHYECKUX




dbopmy.
Pabora B mapax.
PaboTa y JOCKH.

9. Yenesoonl.

Cnymanue o0bsiCHEHUN YUUTesIsl.
CocraBnenue XAMUYECKUX
dhopmy..

PaboTa B mapax.

Pabora y JoCKH.

10. Ionumepnl.

CnyiaHve 0ObSICHEHUH YUHTeTsl.
CocraBneHuve XUMHYeCKUX
dbopmy.

Pabora B mapax.

PaboTa y 10CKH.

11. O6obwarowuil ypok

Pa6ota B mapax.

no meme | Paborta B rpymmax.

«OpeaHuyeckue Pewienue 3azau.

geujecmea». [TpoBepKa MoJyuyeHHBIX 3HAaHUM.
IMoaroToBKa K  KOHTPOJILHOM
pabore.

12. KoumponbHas | Pemnenne 3aaHuil KOHTPOJIBHOM

paboma Ne4. paboThI.

13. AHanu3 | AHanu3 omooK.

KOHMPpO/bHOU pabombl. | AHaMM3 KOHTPOJILHOM pabOThI.
Pabora Haj ommOKaMHu.
Perienue 3ajau.
Cny1ianue 00bsICHEHUN YUMTeSTSI.

3akpensieHue 1. ITepuoduueckuli | PaboTa B rapax.
(6u) 3aKOH u | Pabora B rpymmax.

IMepuoduueckas Pemtenne 3azau.

cucmema  xumuyeckux | [IpoBepka rosy4eHHbIX 3HaHUU.

3/1leMeHmo8 JIL.U. | TlogroToBKa K  KOHTPOJIbHOM

MeHOeneesa. pabore.

2. CmpoeHue

geujecmaa.

3. Xumuueckue

peakyuu.

4. Knaccbl xumuueckux

coeduHeHull 8 cgeme

T3/1.

5. Hmoeosas Peienue 3a/laHuH

KOHMpo/bHas paboma.

KOHTPOJIbHOM paboThI.

6.AHanu3 KOHMpOAbHOIU
pabombil.

AnHanu3 o1mmboK.

AmnHan3 KOHTPOIbHOW paboThI.
PaboTa Haz onMbKamu.

Perienue 3azau.

Cnyiianue 06bsiCHEHUN YUMTers.

Cnucok 1ureparypsbl




10.

Xwumusi. 8 knacc: yue6. [Iist obieobpasosar. yupexxaenuii / O.C. 'abpuensH. —
17-e u3p., crepeoturt. — M. : [Ipoda, 2011. — 270, [2] c. : un.

Ky3sbmenko H.E. Hauvana xumun. CoBpeMeHHbIVM KypC AJI1 MOCTYIAOLIUX B
By3bl. T. 1: yuebHoe mocobue — 13-e u3f., crepeorun. — M.: U3gaTenscTBo
«3Dk3amen», 2007. — 383, [1] c. (Cepust «AGUTYpUEHT»)

Xumus.  YuebGHO-MeTofuUecKass rasera /[yl yuuTe/lell XUMHU U
eCTeCTBO3HaHUsl.

Xumus. HactonbHasi KHura yuutessi. 8 Kiacc: metoaudeckoe nocobue / O.C.
FabpuensH, H. I1. BockoboiinnkoBa, A. B. flirykoBa. — 3-e u3g., mepepab. —
M. : Ipoda, 2007. — 398, [2] c.

Xumusi. 8 K/acc: KOHTPOJIbHBIE W TIpOBepouHble pabotel mo yuebHHMKy O.C.
IabpuensiHa «Xumust — 8». M. : [Ipoda, 2009.

Xummusi. 9 kace : yueb. asist obmjeobpa3osat. yupexzaennii / O. C. I'abpuensH.
— 11-e u3g., uctip. — M. : Ipoda, 2006. — 267, [5] c. : un.

Xwummusi. 9 knacc : pabouasi Terpagpb K yuebHuky O. C. ['abpuensHa «Xumws. 9
knaco» / O. C. T'abpuensH, A. B. fkymoBa. — 6-e u3f., crepeotun. — M. :
Opoda, 2007. — 175, [1] c. : um.

Ky3sbmenko H.E. Hauvana xumun. CoBpeMeHHbIM KypC AJI1 MOCTYIAOLIUX B
By3bl. T. 2: yueOGHOe mocobue — 13-e u3z., crepeoturl. — M.: M3marensCTBO
«3JK3amen», 2007. — 383, [1] c. (Cepust «AOUTYPUEHT»).

Xumusi.  YuebHo-MeTojuueckass rasera [yl yuydTese  XUMUM U
€CTeCTBO3HaHUSI.

Xumusi. HactonbHast KHUTa yuurens. 9 Kimacc: metoguueckoe mocoboue / O.C.

abpuensan, H. T1. BockobotinukoBa, A. B. flimykoBa. — 2-e u3f., nepepab. —
M. : Ipoda, 2011. — 398, [2] c.



