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HNOACHUTEJBHASA 3AIIUCKA

Hean u 3agauu, pemiaemMblie NPU pean3anuu padoyeil NporpaMmsbl
N3yuenne xuMuu HampaBJICHO HA peaTn3allio CIEIYIOIINX OCHOBHBIX Yeell:
- popMUpOBaHUE IEIIOCTHOTO MPECTABICHUS O MUPE, OCHOBAHHOTO Ha MPUOOPETEHHBIX
3HAHMSX, YMEHUSIX, HABBIKAX U CIIOCO0AX JEATEIHbHOCTH;
- MPUOOPETEHHE OTBITA PA3HOOOPA3HOM NESITEILHOCTH (MHAUBUIYAILHON M KOJUICKTHBHON ),
OTIbITA IMO3HAHMS M CAMOIIO3HAHUS;
- MIOJrOTOBKA K OCYIIECTBICHUIO OCO3HAHHOTO BRIOOPA HHIMBUYATbHOW 00pa30BaTEIILHOM HITH
po(hecCHOHATEHON TPACKTOPHH.
Peanuzarust mporpamMmsl O3BOJISIET PEIIUTH CICAYIOIINE 3a0auu:
- YCBOGHHUE YUAIIUMHUCS BOKHEHIIINX 3HAHUN 00 OCHOBHBIX TIOHATHSIX U 3aKOHAX XUMUH,
XUMHYECKON CUMBOJINKE;
- OBJIaJICHUE YYAITUMUCS YMEHUSIMH HAOTI0aTh XUMUYECKUE SBJICHHS, IPOBOJIUTH XUMUYECKUM
AKCIIEPUMEHT, MMPOU3BOIUTH PACUEThl HA OCHOBE XUMUYECKUX (POPMYIT BEIIECTB U YPAaBHEHHI
XUMHYECKUX PEAKIIN;
- pa3BUTHE TTO3HABATEIILHBIX HHTEPECOB U MHTEIUIEKTYAIbHBIX CIOCOOHOCTEN yJalinuxcs B
MpoIIecCce MPOBEICHUS XUMUYECKOTO IKCIIEPUMEHTA, CAMOCTOSITEIFHOTO MPUOOPETEeHUS 3HAHUHT
B COOTBETCTBHUH C BOSHUKAIOIIUMH KU3HEHHBIMH TIOTPEOHOCTSIMU;
- BOCIIUTAaHUE OTHOIIEHUS K XUMHUHU KaK K OJTHOMY U3 (DyHIaMEHTAIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHMS M DJIEMEHTY OOIIEUeTIOBEUECKON KYIbTYpPHI;
- IPUMEHEHHUE YJAIIMMHUCS TTOJTYICHHBIX 3HAHUU U YMEHUH 1711 0€30MMacHOTO UCTIOIh30BaHMS
BEIIECTB U MaTEPHAJIOB B OBITY, CETLCKOM XO31CTBE U Ha MPOU3BOJICTBE, PELICHHUS
MPAKTUYECKUX 33J1a4 B MIOBCETHEBHOM KU3HHU, TPENYIPEKICHUS SIBJICHUMN, HAHOCSIIUX BpeL
3/I0pPOBBIO YEJIOBEKA U OKPYKarollel cpee (pa3BUTHE IKOJIOTUYECKOHN KYIbTYpPhI yJaIIUXCs).

HopmaTuBHbIE IPaBOBbIE€ JOKYMEHTbI, HA OCHOBAHMH KOTOPBIX pa3padoraHa padoyas
nporpamma
Paboyas mporpamma 1o XMMUHM COCTaBIICHAa HA OCHOBE:
- OeepaTbHOTO KOMIIOHEHTA TOCYIAPCTBEHHOTO CTaHJapTa OCHOBHOTO 001IIero 00pa3oBaHus
M0 XHMHHU.
- [IpumepHO# TporpaMMbl OCHOBHOTO 0OIIIEro 00pa3oBaHMs (XUMHUS).
- ®epepanbHOT0O 6a3MCHOTO YYEOHOTO IJIaHA U IPUMEPHBIX YICOHBIX IJIAHOB IS
00111e00pa30BaTeNbHBIX YUpeKaeHUH PO, peanu3yronux nporpaMMsl o01ero oopason
- aBTOPCKOM MPOTrpaMMbl OCHOBHOTO 0011ero oOpazoBanus o xumun B.B. Epemuna.

Ceeennsi 00 aBTOPCKOM MporpaMMe 1o XuMuH
PaGouas mporpamma paspaboTaHa Ha OCHOBE aBTOPCKOW MporpaMMel 1o xuMuu aist 11 kimacca
B.B.Epemuna, H.E. Ky3pmenko, A.A. Jlpo3nosa, B.B. Jlynuna non penakuueit H.E. Ky3pmenko,
B.B.JIynuna, Beinymennom M3narensckum nentpom «poday, 2013 r.
IIporpamma o xumuu asropos B.B.Epemuna, H.E. Ky3pmenko, A.A. Jlpo3noBa, B.B. Jlynuna
oTpakaeT 00s3aTeNIbHOE [yl YCBOCHUS B OCHOBHOM LIIKOJIE COiepyKaHue 00yYeHHs XUMUU.
[Iporpamma netanusupyeT U pacKpbIBaeT COAep KaHUe CTaHapTa, ONpeesseT 0OLIyto
CTpaTeruio 00y4eHUs, BOCOIUTAHUS U Pa3BUTHs yJalllUXcs CPEACTBAMU y4eOHOTO MpeIMeTa B
COOTBETCTBUU C LIETSAMH MPEIMETA, KOTOPBIE ONPENEIECHBI CTAHAAPTOM.
JUist JOCTHKEeHHS TOCTaBJIEHHOH 1eJTM B COOTBETCTBUHU € 00pa3oBaTeIbHOM MporpaMmmoin
YUPEKAEHUS UCTIOIB3YIOTCS
yueOHuk «Xumus. 11 kiacc. ba3oBblii ypoBeHb: y4eOHHUK A1 001e00pa3oBaTeIbHBIX
yupexnenuii / B.B. Epemun, A.A. /Ipo3nos, H.E. Ky3bmenko, B.B. Jlynun. — M.:
IIpocBemenune 2021.



O0ocHoBaHMe BBIOOPa AaBTOPCKOI MPOrpamMMbl 151 pa3padoTKu padoyeil MporpaMmbl
Ha gerBepTom romy o0ydenus (11 kmacc) cucTeMaTu3upyrOTCst U YTIyOISIFOTCS 3HAHUS IO
oOrieii, HEOPraHNYECKON XUMHH, XUMUYECKOI TeXHOJIOTHH MPOU3BOACTBY. OCHOBHOE BHUMAHUE
yaAEISeTCsl TEM pa3jiellaM XUMHH, TEPMUHAM U HOHATHUSAM, KOTOPBIE CBA3aHbI C TIOBCEHEBHOM
#u3Hb10. [IporpaMMa HampaBiieHa Ha pelIeHHE 3ajaul HHTErpaluy 3HAaHUM ydanuxcs 1o
HEOPraHU4eCKOH U OPraHUYeCKOW XUMHUU C LENbI0 (POPMUPOBAHUS Y HUX €IMHOW XUMHUYECKON
KapTUHBI Mupa. Benymas unes kypca — €IMHCTBO HEOPraHUYECKOW U OPraHUYECcKO XUMUU Ha
OCHOBE OOITHOCTH WX MOHATHI, 3aKOHOB U TEOPHUH, a TAK)KE€ HAa OCHOBE OOIINX MOIXO0/I0B K
KJIaccu(pUKAIMN OPraHMYECKIX M HEOPTraHWYECKHUX BEUIECTB U 3aKOHOMEPHOCTSIM MPOTEKAHUS
XMUMHMUYECKUX PEAKIIUNA MEXITY HUMH.

Peanuszanus oOpa3oBaTenbHOM MPOrpaMMBbl 110 XUMUHU € UCIIOJIb30BaHUEM IIU(POBOTO
o0opynoBaHus 1eHTpa «Touka pocta»

Mecrto npeamera B 0a3MCHOM Y4eOHOM IJIaHe
CornacHo yueOHOMY IUTaHy ISl U3ydeHus: Xumuu B 11 kitacce otBoauTcs 34 yaca B roJ, T.€. IO
1 ypoky B Hezemto.
B murannpoBaHuy npeaycMOTPEHBI pa3InIHbIC BUIbI O0OYUAIOIINX U KOHTPOJIBHBIX paldoOT:
TE€CTOBBIE PAOOTHI, MPOBEPOUYHBIE paOOTHI, MPAKTUIECKHUE, TaOOpaTOPHBIE paOOTHI.
B teuenue yaeOHOTO T0/1a BO3MOYKHA KOPPEKTUPOBKA PACTIPEICTICHUS YaCOB 10 TEMaM C y4eTOM
X0J1a YCBOCHUS y4eOHOTO MaTepHraia yUalliMUCS WIIA B CBSI3H C IPYTUMHU OOBEKTHBHBIMH
MIPUYHMHAMHU.

®opMbl OPraHu3annu 00pa3oBaTeJbLHOI0 MpoIecca
KommyHukaTuBHasi MeToguka. B 1ieisx pa3BuTHS XUMHUYECKOTO B3IJIA1a HA MUP
YCTaHaBIIMBAIOTCS B3aUMOCBSI3U MEX]Y SIIEMEHTaPHBIMU XUMUYECKUMU 3HAHUSIMH,
MOJIyY€HHBIMH YYaIIUMUCS, U CBOMCTBAMH T€X 0OBEKTOB, KOTOPBIE YK€ U3BECTHBI IIKOJIbHUKAM
U3 MOBCEHEBHOM )KM3HH, HO BOCIIPUHUMAIOTCSI IMU JIMIIBL Ha ObITOBOM ypoBHE. Ha ocHOBe
XUMHYECKUX MPECTaBICHUHN ydallluMCs MPEeAIaraeTcs no-IpyroMy B3IVISHYTh Ha MIPOTYKThI
MUTaHUS, IparolieHHbIE U OT/AEJI0YHbIe KAMHHU, CTEKIIO, ¢asHc, Gpapdop, Kpacku, Apyrue
COBPEMEHHBIE MaTEPUAJIBL.
OcHoBHBIMU (hopMaMu PaOOTHI SABJISIFOTCS: KOJIJICKTUBHBIE, TPYIIIOBbIC, HHIUBUAYAbHBIE.
Hcnonb30BaHne UTPOBBIX TEXHOJIOTUH, TEXHOJIOT UM IMYHOCTHO-OPUEHTUPOBAHHHOTO U
g depeHnnpoBaHHOro 00y4ueHus, THHOPMAITMOHHO-KOMMYHKAIIMOHHBIX TEXHOJIOTUH
CrocoOCcTBYeT POPMUPOBAHUIO OCHOBHBIX KOMIIETCHIIMM YUaIIUXCS, Pa3BUTHIO UX
M03HABATEIHbHON aKTUBHOCTH.
B ocHOBY nenmaroru4eckoro mnpoiecca 3aji0kKeHbl CIEeAYIOLUE METO bl 00yUeHUsI Ha OCHOBE
L[EJIOCTHOTO MOAX0/1a K MPoLeccy oO0yueHus:
Memoowl opearuzayuu u oCyumecCmeleHusl yqe6H0-n03Ha6ameJle012 oesmenvHocmu
nepLenTUBHbIE (Iepeadya U BOCIIpHUITHE YUeOHON HH(POPMAIIH TOCPEICTBOM YYBCTB)
clloBecHbIe (Oecena, pacckas u Jip.)
HarjsiiHble (AeMOHCTpALUs, MyJIbTUMEIUIHAs Ipe3eHTalus, ciaiiiel, pororpaduu u 1p.)
npakTudeckue (ynpaxHeHus, BHIIIOJHEHNE 3aaHui 1 JIp.)
JIoruuecKue (MHAYKIMS, JeTyKIKs, aHaJIOTUs U Jp.)
THOCTHYECKHE (PErpoayKTHBHBIE, YACTUYHO-TIOUCKOBBIE, CCIIEA0BATENLCKUE, U JP.)
caMOyIpaBlieHHE Y4eOHBIMH JeHCTBUSAMH (CaMOCT. paboTa ¢ KHUIOH, mprudopamu U Jap.)
Memoobl CMUMYIUPOBAHUS U MOMUBAYUU YYEOHO-NO3HABAMENbHOU 0esimeNbHOCMU
MeTo/1bl (POPMHUPOBAHUS UHTEPECA K YUEHUIO (TT03HABATEIbHbIE UT'PbI, yueOHbIE UCKYCCHH,
MO3TOBOM IITYpPM, CO3JaHUE MPOOIIEMHBIX CUTYAIUH U JIp.)



MeTO 16l (JOPMHUPOBAHUS JI0JITA U OTBETCTBEHHOCTH B YUeHHH (IIOOILPEHUE, 0100peHue,
MOpHIIAHUE U JIP.)

Memoobl KOHMPOJIAL U CAMOKOHMPOJIA 34 (P PEeKMUBHOCMbIO Y4eOHO-NO3HABAMENbHOU
oesmenbHOCmu

YCTHBIM KOHTPOJIb

MUCHMEHHBIA KOHTPOJIb

- opmbl 0OyueHHS:

WH/IMBUyaJIbHBIC

TpyIIOBBIC

(bpoHTaIbHBIE

MapHbIe

KOJUICKTHBHBIE

- ¢hopMBI OpraHuzanuu 00yueHus (KOHCTPYKIIUU OTAETHLHOTO 3BEHA Iporiecca 00ydeHus,
OTIpEe/IeNIEHHBIN BUJT 3aHATHUA)

WHIUBUAYaJIbHbBIE 3aHATHUS (KOHCYIbTAIUS, CAMOOOYUEHUE)

KOJUIEKTUBHO-TPYIIOBbIE 3aHATHS (YPOK, JIEKIIMSI, CEMUHAp, ydeOHasi KoH(pepeH1us,
OJINMITNAJA, KOHKYPC, SKCKypCHs, JefioBas Urpa, yueoHasi TUcKyccHsi, paKyJIbTaTUBHOE 3aHATHE,
9K3aMeH, Jab0paTOPHO-NPAKTUYECKOE 3aHATHE, TPAKTUKYM U Jp.)
WMHIUBUAYaIbHO-KOJUIEKTUBHBIE (ITOTPYKEHMsI, TBOPUECKHE HEAETU, HaAyUHble HEJIENH,
MIPOEKTHI).

- TeXHOJIOTUH 00ydeHus (1o peolIaaarIeMy METOTY):
00y4eHHE TI0 aTOPUTMY

PETpOTyKTUBHEIC

OOBSICHATEIIEHO — HJUTIOCTPATUBHBIE

JIMAJIOTUIECKUE

UTPOBBIE

POOJIEMHO-TIOUCKOBBIE

TBOpPYECKHE

nH(pOpMaITMOHHBIE (KOMITBIOTEPHBIC)

Buabl u popMbI KOHTPOJIA
[ToBeImIeHUIO KayecTBa 00YUEeHUS B 3HAUUTEIBHON CTETIEHH CIIOCOOCTBYET MpaBUIbHAS
OopraHu3alus IpOBEpPKH, yueTa U KOHTPOJIs 3HaHu# yyanuxcs. [lo npeaMery npeycMoTpeHbl
CJIe1YIOLIME BU/IbI KOHTPOJIS:
- IpeABapUTEIbHBIA KOHTPOJIb / AMATHOCTUYECKUI KOHTPOJIb B HaUaje y4eOHOTo roa Win
nepea U3ydeHUeM HOBOU TEMBbI
- TeKyIllas MpoBepKa U OIIEHKA 3HAHUI, MPOBOANMAs B X0Ji€ TOBCETHEBHBIX YUYEOHBIX 3aHSITHIA,
- MPOMEXYTOYHAs (TeMaTH4ecKasi) MPOBepKa U OLleHKA 3HAHUN, KOTOPasi MPOBOIUTCS 110
3aBEPIICHUH LIMKJIA YPOKOB;
- OTCPOYEHHBIA KOHTPOJIb OCTATOYHBIX 3HAHUN U YMEHUN CITyCTs KAKOE-TO BpEMs ITOCIE
W3Y4eHHUs TeMBI, pa3jena, ukia (0T 3 Mec. 10 rojaa)
- HTOTOBasi MPOBEPKA U OIIEHKA 3HAHUN OCYIIECTBISETCS B KOHIIE YU€OHOM YETBEPTHU U TOJIa;
- IPOMEXyTOYHas (10 PEHICHUIO MEeJarOrHYecKOro COBETA)

MeTo/16I ¥ CIOCOOBI MPOBEPKU M OLIEHKY 3HAHUH M YMEHHN yJaIlIHXCS:
YCTHBIA KOHTPOJIb (yueOHast TucKyccus, 6ecena, onpoc u ap.)



MUCHMEHHBINA KOHTPOJIb (YIpaXHEHHE, KOHTPOJIbHAsE paboTa, TECT, COUMHEHUE, OTYET U Jp.)
IIPAKTUYECKUM KOHTPOJIb

KOMITBIOTEPU3UPOBAHHBIN KOHTPOJIb

CaMOKOHTPOJIb

KOMOWHHPOBAHHBIH (YIUIOTHEHHBIH) KOHTPOJIb

@DopMBI TPOBEPKU U OLIEHKH PE3YJIbTATOB 00YUECHMUS:
VHIUBUTyJTbHBIN
IPYIIIOBOMI
(bpoHTATBHBII
MTapHBII
COJEPKAHUE ITPOI'PAMMBbI
(1 g4 B Henemto, Bcero 34 4, U3 HUX 2 4 — pe3epBHOE BpeMs)

Tema 1. BemectBo (8 4)
Bakneiiire moHATHSI XUMUU: «aTOM», «MOJIEKYJIa», «OTHOCUTEIbHAS aTOMHAsl Maccay U
«OTHOCHUTEIbHAS MOJICKYJISIpHAsT Maccay. BerecTra MOJIEKyIIPHOTO U HEMOJIEKYISIPHOTO
ctpoenns. Ctpoenue aroma. M3otomsl. CTpoeHHE SJEKTPOHHBIX 000JI0UEK aToMa. DIIEKTPOHHAs
koHpurypauus aroma. Otkperrue 1. . MenneneessiM [leproanueckoro 3akoHa.
[Tepuoamuaeckuii 3akoH (popmynuposka [1. 1. MenneneeBa u coBpemeHHas GOpMYITHPOBKa).
KopoTknii n BB BapuaHTel [lepro inueckoit cuctemsl. [leproas! u rpynmsl. 3HaYeHUE
[Tepuonnueckoro 3akoHa u [lepuoandeckoii cucremsl. Hayunsiii moasur Jl. 1. Menneneena.
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 3JIEMEHTOB, POCTHIX BEIECTB, BHICIIUX OKCHJIOB U
TUAPOKCUIOB B TpyImax u nepuojax [lepuoanueckoit cucreMsl (Ha MpUMeEpPE IEMEHTOB MaJlbIX
MEPUOJIOB U TJIaBHBIX MOATPYIIII).
Tumnbel xumuueckoit cBsi3u. KoBasieHTHas ¢Bsi3b. JIOHOPHO-aKIIENITOPHBIA MEXaHU3M 00pa30BaHUs
KOBAJICHTHOM CBsI3U. MloHHas CBsA3b. TUIIBI KPUCTAIIMYECKUX PEIETOK. PacTBOpBI.
PacTBOpUMOCTB TBEPIBIX BEIIECTB, )KUIKOCTEH U ra3oB B Bojie. CriocoObl BEIPAKEHUS
KOHIIEHTPALIMK pacTBOPOB. MaccoBast 10J1sl paCTBOPEHHOTO BemecTBa. KoymonaHbie pacTBOPHI.
[IpuMepsp! KOJIJIOUIHBIX CUCTEM B IOBCEAHEBHOM KU3HU.
DnekTpoauTruyeckas aucconuanus. KucinotHocts cpenpl. MHaukaTopsl. BogopoaHsiit
[IOKa3aTelNb.

Jlemoncmpayuonnvte onvimel. Pazmuunbie hopmel [lepuonnueckoii cuctemsr J[. M.
MenaeneeBa. D1€KTPOIPOBOIHOCTh PACTBOPOB ANEKTPOIUTOB. 3aBUCUMOCTh CTEIICHU
ANIEKTPOJIUTUYECKON TUCCOLUAIIMU YKCYCHOM KHCIOTHI OT pa3baBieHus pactBopa. OnpeeneHue
KHCIIOTHOCTH CPE€JIbl IPY MOMOIIH YHUBEPCAIBHOTO UHAUKATOPA.

Jlabopamopnwie onvimet. 1. BonopoHblii moka3aTeb.

IIpenmeTHbIe pe3yJbTaThl 00yYeHHS
VYyamuiics J0JDKEH ymems:
JIaBaTh OIPEAEICHUs IOHATUN: «3JIEMEHT», «aTOM», «MOJIEKYJIa», «BEILIECTBOY, «IIPOCTHIE U
CJIOJKHBIE BELIECTBA», «KOTHOCUTEIIbHAS AaTOMHAsl Macca», «OTHOCUTENbHASA MOJIEKYIIIpHAs
Macca», «MaccoBas J0JIs JIEMEHTA B COCUHEHUNY, «XUMHUYECKask PEAKLUA», «BOJLOPOIHBIN
[I0Ka3aTelby;
OIHUCBIBATh CBOMCTBA PA3JINYHbIX BEIICCTB;
Ha0JI0/1aTh MPOBOIUMBIE CAMOCTOSITEIBHO U APYTUMH YJAITUMUCS OTIBITHI;
IIPOBOJUTH XUMHUYECKHUM DKCIIEPUMEHT;



OKa3bIBaTh MEPBYIO MOMOIIb IPY OTPABICHHUSIX U TpaBMax B J1a00paToOpuu.

MeTtanpeaMeTHblie pe3yJabTaTbl 00y4eHH sl
Yyamuiicst JOJKEH ymemy:
IIpOBOAUTH KJIaCCI/I(i)I/IKaHI/IIO BCIHICCTB 110 YUCITY BUIOB aTOMOB, BXOAAIIHUX B COCTAB BCUICCTBA,
3HATH CITOCOOBI OUYMCTKHU BOJBI OT IIPUMECEH M 0CO3HABATH HEOOXOIMMOCTh OEPEIKHOTO
OTHOIICHUA K BOJHBIM 3ariacaM CTpaHbI;
HUCITOJIL30BaATh I/IHIlyKTI/IBHI)If/'I n I[GILYKTI/IBHI)II\/JI moAXOAbI ITPU aHAJIN3C CBOICTB BCIICCTB,
CHCTEMaTH3MPOBATh U 00001aTh pa3InYHbIe BUBI HH(POPMAIUH (B TOM YUCIIE 3PUTEIBHYI0O — O
LIBETE BEIIECTBA U €r0 arperaTHOM COCTOSIHUU, OOOHSTENIbHYIO — O €r0 3aIlaxe,
YMO3PUTEIBHYIO, B3STYIO U3 CIPAaBOYHUKA).

Tema 2. XuMnueckue peakuuu (8 1)
VYpaBHEHMS] XUMUYECKHUX peaklUi U pacueTsl Mo HUM. Kinaccuduxanus XuMu4eckix peakiuii B
HEOpPraHUYecKoM 1 opraHndyeckoil xumuu. Peakiiun nonHoro oomena. Ilonsrue o ruaponusze
coJiei. KauecTBeHHbIE peaklluu Ha HEOpraHMYECKHEe U OpraHnyeckue BemecTsa. OKUCIUTEIbHO -
BOCCTAaHOBUTEJIbHBIE PEAKIIUH. DJIEKTPOJIU3 PACINIABOB U PACTBOPOB coJiel. ["albBaHUUECKHE
AJIEMEHTBI U aKKYMYJISITOPBI.

JMemoncmpayuonnsie onvtmal. [IprMepsl peakiuii HOHHOTO 00OMEHa, UIYIIUX C 0Opa30BaHHEM
0CaJlKa, ra3a uiM BOAbl. MeqHO-IIMHKOBEIN TaIbBAHUYECKUH DJIIEMEHT.

Jlabopamopnwie onvimet. 2. IIpu3Haky NpoTEKaHUSI XUMUUECKUX peakuuii. 3. YcioBus
MPOTEKAaHUS peakinii HOHHOTO oOMeHa. 4. KauecTBeHHbIE peakiiu. 5. OKUCIUTEIbHO-
BOCCTaHOBUTEJIbHBIE PEAKITHH.

Ilpakmuueckue padbomet. 1. Penienrne Ka4eCTBEHHBIX 3a/a4.

IIpenmeTHbIe pe3yabTAThl 00yUYeHUs
VYuarmuecs 107KHBI ymemby:
JaBaTh OIpPEEICHUSI MOHATHI: «THIPOIIU3», KOKUCIUTEIbHO-BOCCTAHOBUTEIbHAS PEAKIU»;
3aMMChIBaTh COKPAIICHHbIE U MTOJIHBIE HOHHBIE YPABHEHUS PEaKIuil;
(dbopMynupoBaTh MPU3HAKK HEOOPATUMOTO POTEKAHUS PeaKlMii 0OMEeHa B BOJHBIX pPacTBOpax
AIIEKTPOJIUTOB;
MMOHUMATh CYLTHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIHLHON PEAKIIMH KaK Mpolecca nepeHoca
AJIEKTPOHOB;
OTHCHIBATH (B TOM YHKCJIE U YPAaBHEHUSIMU PEAKIIMIA) IPOLIECCHI, TPOTEKAIOIINE P DIEKTPOIU3E
pacIiaBOB AJIEKTPOJIUTOB.

MeTanpeaMeTHbIe Pe3yabTAThI 00y4eHHA
VYuamuecs 10JKHBI yMems.!
CTPOMTH KJIACCU(PHUKAIMIO cpa3y MO HECKOJIbKUM MTPU3HAKAM CPaBHEHUS (Ha MpUMepe
XUMUYECKUX peakKiyii), MOHMMasi OTpaHUYEHHOCTH JIF00OH Ki1acCU(pHUKaIIHY;
OCYIIECTBIIATh XUMHUECKUI SKCIIEPUMEHT (HanpuMmep, MPOBeCHNE peakiuii oOMeHa B
pacTBOpax 2JIEKTPOIUTOB);
aHAJM3UPOBATh SIKCIIEPUMEHTAJIbHBIE JaHHbIE; KIIAaCCU(UIIUPOBATh BELIECTBA 10 PA3HBIM
IIPU3HAKaM CPaBHEHMSI, B TOM YHUCJIE C TOUKU 3PEHUS AIEKTPOIPOBOJHOCTH UX PACTBOPOB.

Tema 3. Heopranuueckasi xumus (7 1)



Knaccugukanus HeopraHU4ecKHX BEIeCTB.

OOmire cBoicTBa HEMETAIIIOB. XMMUYECKHE CBOMCTBA HEMETAJIOB HA MTPUMEpPE T'aJIOTCHOB.
Hemerasnibl kak TUIMYHBIE OKUCIUTENU. B3anmoaelcTBre ¢ MeTalllIaMu, BOAOPOJIOM U APYTUMHU
HeMeTtaiuiamu. CBOMCTBAa HEMETAIIOB KaK BOCCTAHOBHUTEIICH.

OO0mmue cBOMCTBa METANIOB. XUMUYECKUE CBOMCTBA METAJIOB KaK BOCCTAHOBUTEIICH.
B3anmopeiicTBre METAIIOB ¢ HEMETAJUIAMU, BOJOW, KUCIOTAMU U PACTBOPAMHM COJIe. MeTauibl
B IIpUPOJE. DIEKTPOXUMHUUECKUH psii HanpsbkeHuil metaimioB H.A. bekerosa. [lonydenue
MetaioB. Mertamtyprusi. CrijaBbl.

Koppo3sus MeTamioB kak OKACIUTEILHO-BOCCTAHOBUTEIBbHBIHN TIporiecc. CrocoObl 3alUThI
METAJJIOB OT KOPPO3HH.

Jlemoncmpayuonnsie onvimal. BzanmoeiicTBue OpoMHOM BOIBI C HOAUIOM KaJTHsl.
B3anmopelicTBre amoMHuHUSA C HOJ0M. B3aumonencTBue Meau ¢ KOHIIEHTPUPOBAHHOM a30THOU
KHUCIIOTON. AJIFOMOTEPMHUSL.

Jlabopamopnwie onvimoi. 6. O3HaKOMIICHHE CO CBOWCTBAMH HEMETAJLIOB. 7. BeITecHEeHHE
raJIOr€HOB U3 PaCTBOPOB UX coJied. 8. O3HAKOMJIEHHE CO CBOMCTBAMM METAJIJIOB U CILUIABOB. 9.
Oxpacka I1aMeHH COJIIMU METaJIJIOB.

Ilpakmuueckue padbomet. 2. IlosiyaeHne MeIHOTO Kyropoca.

IIpenmeTHbIe pe3yabTAaThl 00yUYeHUs
VYyaiuecs 107KHBI ymemby:
KJIaCCU(UIMPOBATH U3YUYEHHBIE XUMHUUECKHUE COETMHEHNUS TI0 Pa3HbIM MTPU3HAKAM;
OTHCHIBATh IEMOHCTPALMOHHBIE U TAOOPATOPHBIE SKCIIEPUMEHTHI C U3yUEHHBIMU BEIIECTBAMU;
aHAJIM3UPOBATH SKCIIEPUMEHTHI U TEOPETUYECKUE CBEACHUS, AeNaTh U3 HUX YMO3AKIIIOUEHUS U
BBIBOJIbI;
(dbopmMynupoBaTh 00IIME CBOMCTBA METANIOB KaK XMMHUYECKUX JIEMEHTOB U MPOCTHIX BEIIECTB;
OTHCHIBATh DJIEKTPOHHOE CTPOCHHE aTOMOB 3JIEMEHTOB METAJNIOB M HEMETAJJIOB;
OMHCHIBATh U PA3IN4aTh U3YUYEHHBIE XMMHUECKHUE BEIIECTBA;
KJIaCCU(UIIMPOBATH U3YUYEHHBIE XUMHUUECKHUE COCIMHEHUS TI0 Pa3HbIM MIPU3HAKAM;
OTHCHIBATh IEMOHCTPAIIMOHHBIE U TJa0OPATOPHBIE SKCIIEPUMEHTHI C U3yYCeHHBIMU BEIIECTBAMH;
aHAJIM3UPOBATH SKCIIEPUMEHTHI U TEOPETUYECKUE CBEACHHUS, JIeaTh U3 HUX YMO3AKIIOUCHUS U
BBIBOJIBI.

MeTtanpeaMeTHbIe pe3yJabTaThl 00y4eHHsI
VYuamuecs 10JKHBI yMems.!
UCIIOJIb30BATh TAKUE MHTEIUICKTYaJIbHbIC ONEPalH, KaK aHAJIN3 ¥ CHHTE3, CPABHEHNE,
00001IeHne, CHCTeMaTH3alys, TIOUCK aHAJIOTOB;
WTIOCTPUPOBATh HA KOHKPETHBIX IPUMEPAX CIO0KHOCTh CTPOEHHsI MaTepUH, MHOT00Opas3ue
BEIIECTB; OOBSCHATh MPUYHUHBI ’TOI0 MHOT000pa3us (Ha mpuMepe MPOCThIX BELECTB —
AJUIOTPOTIHS);
MO/IETUPOBATH CTPOEHUE ATOMOB 3JIEMEHTOB;
MIPOBOJIUTH KOPPEJIALINIO MEXKY COCTAaBOM, CTPOSHUEM U CBOMCTBAMU BEILIECTB.

Tema 4. HayuyHble 0CHOBbI XUMHY€CKOT'0 MPOU3BOACTBA (5 )
CkopocTh XMMHUECKOH peakinyi. PaKTOpbl, OT KOTOPBIX 3aBUCUT CKOPOCTh PEAKIUH.
Ob6parumeie peakuuu. Xumuueckoe paBHoBecue. [Ipunmun Jle [latense. Karanus. [Tpuniunst
XMMHUYECKOTO IPOU3BOJICTBA HA IIPUMEPE NPOU3BOACTBA CEPHOM KUCIOTHL. IIpupoaHbIii ra3 u



pa3ButHe sHepreTuku. [leperonka u kpekunr Heptu. KokcoBanue yris. Bogopoanas
JHepreTuka. llepcnexkTuBsl pa3BUTH XUMHYECKOW HAYKU U XMMUYECKOTO ITPOU3BOACTBA. XUMUS
U Ipo6JIeMa OXpaHbl OKPYXKAIOLIEH Cpe/ibl.

Jemoncmpayuonnvie onvimpl. 3aBUCMOCTb CKOPOCTH PEAKLIUU OT IPUPOJIbI BEIECTB HA
IIpUMEpPE B3aMMOICHCTBUS PaCTBOPOB PA3IIMYHBIX KUCIOT OAMHAKOBON KOHLEHTPALIMH C
OJINHAKOBBIMH KyCOUKaMH (IpaHyJiaMH) LIMHKA U OJIMHAKOBBIX KYCOUKOB Pa3HbIX METAJLIOB
(MarHus, IIMHKA, JK€JI€3a) C PaCTBOPOM COJITHOM KUCIOThI. B3aumonelicTBrue pacTBOPOB cepHO
KHUCJIOTBI C paCTBOPaMU THOCYJb(haTa HATPUS PA3IMYHON KOHIEHTPALMU U TEMIIEPATYPHI.
Mopens kunsiero cios. PaznoxeHune nepokcuaa BOA0POAa ¢ MOMOIIbIO HEOPTaHUYECKUX
KaTaJIu3aTOPOB U MPUPOIAHBIX 0OBEKTOB, COJAEPKAIIMNX KaTaslasy.

Jlabopamopnsie onvimot. 10. CkopocTh XuMuuecko peakiuu. 11. XuMuueckoe paBHOBECHE.

IIpenmeTHble pe3yabTaThbl 00y4eHUs!
VYuamuecs T0JKHBI ymems.:
JIaBaTh OINPENIEJICHUS OHATHN: «KaTaJIn3», «KaTallu3aTop», «KMHITUOUTOPY;
(dbopMynupoBaTh MPU3HAKU HEOOPATUMOTO IPOTEKAHUS XUMUYECKUX PEAKIIHIA;
KJIaCCU(PUIIMPOBATH XUMUUYECKUE PEAKIIMH 110 00OpaTUMOCTH;
¢dopmynuposars npuHiumn Jle Illarense 1 ananu3upoBath (HakTopbl (Ha KAYECTBEHHOM YPOBHE),
BIIUSIOLIUE HA BEIMYUHY CKOPOCTU XUMHUUYECKOH peakinu;

MeTanpeamMeTrHbie pe3yJbTaTbl 00yUeHUs
VYyaiuecs 107KHBI ymemby:
CTpOUTH rpapuuecKkre MOJEIU XUMUYECKIX MTPOLIECCOB (ITPOU3BOJICTBO CEPHON KHUCIIOTHI,
nepepaboTka HEPTH);
HCI0JIb30BaTh PUOOPETEHHbIE 3HAHUS U YMEHUS 17151 OOBSCHEHUS! XUMUUYECKHUX SIBJICHHM.
MIPOUCXOJSIINX B IPUPOJIE, OBITY U Ha MTPOU3BO/ICTBE;
CTPOUTb, BBIABUTATH U (DOPMYIUPOBATH THIIOTE3bI;
COTIOCTABJIATh ONMO3UIIMOHHBIE TOUKH 3pEHUS Ha HAYUHYIO IIPoOiieMy.

Tema 5. Xumusi B :kU3HM M 0011IecTBe (6 4)
Xumus numy. JlekapcTBeHHble cpeicTBa. Butamunbl. beitoBas xumust. Kiien. OtGenuBaresu.
Motomniue u yuctaiue cpeacrsa. CTupalibHbIE NOPOITKH. XUMHUS B CTPOUTENbCTBE. [IUrMEHTHI U
Kkpacku. LlemeHT 1 6eToH. XUMHUS B CEITbCKOM XO3SMCTBE. MIHCEKTUIIN/IBI M TIECTHUIIHIBI.
CpenctBa 3amuThl pactreHuid. Penemientsl. Kocmernueckas xumus. Buabl TormuBa. OkTaHOBOE
yucio 0eH3MHOB. TpaJMIIMOHHBIE KepaMuueckue MaTepuaibl. CTEKI0. «3eeHas XUMHUSL.

Jlabopamopnwie onvimot. 12. 3HaKOMCTBO ¢ MUHEPAIbHBIMH yIOOPEHUSAMU U U3y4EHHE UX
cBoicTB. 13. Moromue cpeacrsa.

IIpenmeTHbIe pe3yJbTaThl 00yYeHHS
VYuamuecs 10JKHBI yMems.!
JlaBaTh OINPENEICHUSI IOHATHI: «IOBEPXHOCTHO AKTUBHOE BELIECTBOY;
ONMCHIBATh U Pa3InyaTh U3yUYEHHBIE KJIACChl HEOPTaHUYECKUX U OPraHUYECKUX COEIMHEHNUH,
XMUMHUYECKUE PEAKIINH;
KJIaccu(UIpPOBaTh U3yUYEHHbIE OOBEKTHI U SBJICHUS;



JIeTIaTh BBIBOJIBI M YMO3AKIIIOUECHHUS U3 HAOIIOICHHUH, N3y4EeHHBIX XUMUYECKUX
3aKOHOMEPHOCTEH, IPOrHO3UPOBATh CBOMCTBA HEU3YYCHHBIX BELIECTB 10 aHAJIOIUU CO
CBOMCTBAMU U3YyYCHHBIX;

CTPYKTYPUPOBaTh U3y4ECHHBIN MaTepua;

MHTEPIPETHPOBATh XUMUYECKYIO HH(OPMAIUIO, TOJTyYCHHYIO U3 IPYTUX UCTOYHHUKOB;

MeTtanpeaMeTHblIe pe3yJabTaThbl 00y4eHH sl
VYyamuecs A0JKHBI yMems.:
HCII0JIb30BATh YMCHUSA U HABBIKH PA3JIMYHBIX BUI0OB H03HaBaTeJIbHOU ACATCIIbHOCTU, IPUMCHATDH
OCHOBHBIE METO/IbI NTO3HAHUS (CUCTEMHO-MH()OPMAIIMOHHBIN aHAJIH3, MOJICIIMPOBAHUE) IS
M3Y4YEHUS Pa3JINYHBIX CTOPOH OKPYKArOUIEH AEHCTBUTEIBHOCTH;
HCII0JIb30BATh OCHOBHBIC MHTCIIJICKTYAJIBHBIC OICpaIliun: q)OpMYJII/IpOBaHI/Ie THUIIOTE3, aHaAJIU3 U
CHUHTC3, CpaBHCHUC, O606HIGHI/IG, CUCTCMAaTU3aluA, BbIAABJICHUC IPUYNHHO-CICACTBCHHBIX
CBs3€i1, IIOMCK aHAJIOT'OB;
HCII0JIb30BATh Pa3JIMYHBIC HCTOYHHUKHU JIA IOJTYUCHUA XUMHYECKOH I/IH(l)OpMaIII/II/I, IIOHUMAThH
3aBUCHUMOCTD COJIepKaHus U (GOPMBI IPEACTaBICHHUS HHMOOPMAIMH OT LIeJIeii KOMMYHHUKAIIUU U
azpecara.

Yyamuiics oonorcen:

3HamMs U NOHUMAMb: OCHOBHBIE HCTOPUYECKUE COOBITHUS, CBI3aHHBIE C PA3BUTUEM XUMUHU U
oOmiecTBa; TOCTHKEHUS B 00JIACTH XUMUHU U KYJIbTYpHBIE TpaAULIUU (B YaCTHOCTH, HAYYHbIE
TpaaULMK) CBOEH CTpaHbl; 0OLIEMUPOBBIE JOCTHKEHHSI B 001aCTH XUMHUH; OCHOBHBIE IIPHUHIIUIIBI
Y IpaBWIa OTHOLIEHUS K IPUPOJIE; OCHOBBI 3J0POBOTO 00pa3a JKU3HU U 3/I0pOBbecOEpEraromnx
TEXHOJIOTUH; IIPAaBUJIa MIOBEJCHMSI B UPE3BBIYAWHBIX CUTYaLUsX, CBA3aHHBIX C BO3ACHCTBUEM
pa3IUYHbBIX BEIIECTB; OCHOBHBIE IIPABA U 00SI3aHHOCTH I'PakJaHUHA (B TOM YMCJIE y4Jallerocs),
CBSI3aHHBIE C IMYHOCTHBIM, IPO(ECCHOHAIBHBIM U dKU3HEHHBIM CaMOOIIPE/IEICHUEM;
COLIMAJIBHYIO 3HAYMMOCTb U COJIEp KaHue Mpo(eccHii, CBI3aHHBIX C XUMHEH;

UCIBIMbIEAMb. YyBCTBO TOPIOCTH 3a POCCUNCKYI0 XUMUYECKYIO HAYKY M YBaXEHHUE K UICTOPUH
€€ pa3BUTHS; YBaKEHHE U IPUHATHE JOCTHKEHUNM XUMUU B MUPE; JTF0O0Bb K IIPUPOJIE; YBAXKEHUE
K OKPYKaIOIIUM (Y4alIuMcs, YYUTENSM, POJUTENSM U JIp.) — YMETb CIIYIIATh U CIbIIIATh
napTHepa, IpU3HaBaTh [IPABO KaKJOro Ha COOCTBEHHOE MHEHHE, IPUHUMATh PEIIEHUS C YIETOM
ITO3ULUHI BCEX YYACTHUKOB; YYBCTBO IPEKPACHOIO U ICTETUYECKUX YYBCTB HA OCHOBE
3HAKOMCTBA C MUPOM BEILECTB U UX IIPEBPALICHUI; CAMOYBaXEHUE U SMOLIMOHAIBHO -
MIOJIOKUTEIILHOE OTHOIIEHHUE K cebe;

npu3Haeams: NEHHOCTb 3/10pOBbs (CBOETO M JIPYrUX JIIOJIEH); HE00X0AUMOCTh CaMOBBIPAXKEHHUS,
camopean3aliy, COLUAIBLHOIO IPU3HAHUS;

0CO3HABAMb. 20MOBHOCHb (WIIN HETOTOBHOCTH) K CAMOCTOSTEIIbHBIM IIOCTYIIKaM U JIEHCTBUSAM,
OTBETCTBEHHOCTD 32 X PE3yJbTaTbhl; TOTOBHOCTh (MJIM HETOTOBHOCTh) OTKPBITO BBIpAaXaTh U
OTCTaMBaTh CBOIO MO3ULIMIO U KPUTUYHO OTHOCUTHCS K CBOMM IIOCTYIIKAM;

nposA6aAMmb. IKOJIOTHIECKOE CO3HAHUE; J0OPOKENaTeIbHOCTh, IOBEpHE U BHUMATEIbHOCTD K
JIFO/ISIM, TOTOBHOCTB K COTPYIHUYECTBY U JIpYyX0€, OKa3aHUIO IIOMOIIH TeM, KTO B HEHl
HYX/1aeTcsl; 0000IeHHbIH, yCTOMYMBBINA U U30MpaTeNbHbIA O3HABATEIbHBINA HHTEPEC,
MHUIMATUBY U JIIO0O03HATENBHOCTh B M3yYEHUH MHpPa BELECTB M PEAKIMA; 1IeJIeyCTPEMIIEHHOCTh
Y HaCTOMYMBOCTb B JOCTUKEHUU L€JI€H, TOTOBHOCTB K IIPEOJOJICHUIO TPYIHOCTEM;
yOEXICHHOCTh B BO3MOXKHOCTH MO3HAHUS IPUPO/IbI, HEOOXOAMMOCTH Pa3yMHOTO
WCIOJIb30BAHUS JOCTHKEHUN HAYKH M TEXHOJIOTHH /Ui pa3BUTHS OOIIECTBA;

yMmemb. YCTAHABIIUBATh CBSA3b MEXKAY LICJIbIO U3YUCHUS XUMUU U TEM, JUJI 4YETO OHA
OCYILECTBIIAETCS (MOTUBAMHU ); BBIIIOJIHATH KOPPUTHPYIOLLYIO CAMOOLIEHKY, 3aKJIFOUAIOLIYIOCs B
KOHTPOJIE 3a MPOLECCOM M3YUYEHUSI XUMHUH U BHECEHUU HEOOXOIMMBIX KOPPEKTHBOB,



COOTBETCTBYIOIINX 3TallaM U crioco0am M3y4eHUs Kypca XMMHHU; BBITIOJHATH PETPOCIIEKTUBHYIO
CaMOOLIEHKY, 3aKIII0YAIOLIYIOCs B OLICHKE IIPOLiecca U pe3yNbTaTa U3y4eHUs Kypca XMMUU
OCHOBHOI IIIKOJIBI, IOJBEACHUH UTOIOB HA OCHOBE COOTHECEHMSI LIETIEN U PE3yIbTaTOB; CTPOUTH
KU3HEHHBIC U PO(ECCHOHANBHBIC TUIAHBI C YI€TOM KOHKPETHBIX COLUAIBHO-UCTOPHUYECKHX,
MOJINTUYECKUX U IKOHOMUYECKHUX YCIOBHI; 0CO3HABAaTh COOCTBEHHBIE IIEHHOCTU U COOTBETCTBUE
UX IPUHUMAEMBIM B )KM3HU PELICHUSIM; BECTU JUAJIOT Ha OCHOBE PaBHOIPABHBIX OTHOUICHUN U
B3aMMHOI'0 YBa)KE€HUS; BBIACIATh HPABCTBEHHBIH acleKT MOBEACHUS U COOTHOCUTH MOCTYIIKU
(cBOM M ApPYrUX JIOAEH) U COOBITHS C IPUHATHIMHU STHYECKMMH HOPMaMH; B MpeeIax CBOUX
BO3MOXHOCTEHN NPOTUBOJCHCTBOBATH JCHCTBUAM U BIUSHUAM, PEJCTABIISAIONIUM YIPO3y
’KM3HH, 3/I0POBBIO M O€30IIACHOCTH JIMYHOCTH U OOIIECTBA.
KAJIEHJAPHO-TEMATHYECKOE INTAHUPOBAHUE
11 KJIACC (1 4 B HeneJto, Bcero 34 4, u3 HUX 2 4 — pe3epBHOE BpeMs)

n/m
Hara
Tema ypoka
Conepxanue ypoka
Bun nestensHoCcTH
Tema 1. BemectBo (8 4)
1/1

ATOMBI, MOJIEKYJIbI, BEIIECTBA

Bakueiimivie moHsATHs XUMUU: aTOM, MOJIEKYJa, BelecTBO. BelecTBa MOJIEKYASIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHUS

HazpiBaTh 1 00BACHATH MPUUUHBI MHOTO0Opa3us BemecTB. O000MATh MOHATHS «aTOMY,

«MOJIEKYJIa», «BEIIECTBO»
2/2

Crpoenue aToma

Crpoenue atoMa. M3otomnbl. CTpoeHne 3IeKTPOHHBIX 000JI04eK aToMa. DJIEKTPOHHAS
KoH(uUrypamus aroma

0O06001mAaTh MOHATHUS «XXUMUYECKHI 3JIEMEHT», «IOPAIKOBBIN HOMEPY, «U30TOID», «IJIEKTPOHHAS
000J104Kay, «AJIEKTPOHHBIN CION», «3JEKTPOHHASI OPOUTAIIBY, «S-OpOUTAIIBY, «P-OpOUTAIIbY, «d-
op6uTanby. ONUCHIBaTh SJIEKTPOHHOE CTPOSCHUE aTOMA C MIOMOIIBIO AIEKTPOHHOU

KOH(bI/IpraI_[I/II/I. CpaBHI/IBaTL QJICKTPOHHOC CTPOCHHUEC aTOMOB MaJIbIX U 0OIBIINX IIepruoaoB
3/3

Xumudeckas CBsI3b

Tunbel xumuueckoi cBsi3u. KoBasieHTHas ¢Bs3b. JIOHOPHO-aKIIENITOPHBIA MEXaHU3M 00pa30BaHUs
KOBaJIGHTHOU cBsi3u. oHHAas CBS3b

O06001IaTh MOHATHS «KOBAJCHTHAS HEMOJISIPHAS CBSI3bY, «KOBAJICHTHAS MOJISIPHAS CBS3BY,
«MOHHAS CBSI3b», «BOJOPOJIHAS CBS3bY, «METAJUIMYECKas CBA3b». KOHKpETU3HpOBATh MOHATHE
«XUMHU4YecKas cBs3by». KiiaccupuupoBarh TUIIBI XUMHUECKOH CBSI3U U OOBICHITH UX
MexaHu3Mbl. [Ipeficka3piBaTh TUTT XUMUYECKOU CBSI3H, 3Hast GopMyiTy Win (pru3ndeckue CBOCTBa
BEIleCTBa

4/4

AFpeFaTHLIC COCTOsAHHA BCIICCTBA. CTpOeHI/IC TBCPABIX TCJI

Tumsl KPUCTATINYCCKUX PCIICTOK

O606H.IE[TL MOHATHA «KMOHHAA KPUCTAJUIMYCCKAA pCHICTKA», «aTOMHAA KPpHUCTAJIIINYCCKas
peuieTka», «KMOJICKYJIIpHass KPpUCTAJUIMICCKAA PCIICTKA», «KMCTAJUIMYCCKASA KPpUCTAIINYCCKAA
PCLICTKA». KOHKpCTI/BI/IpOBaTB MOHATHC KKPUCTAJUIMYCCKAA PCHICTKA». KJ'IE[CCI/I(bI/II_II/IPOBaTB



BCIICCTBA B COOTBCTCTBUU C TUITAMHU KPUCTAJUIMYCCKUX PCUICTOK. Hpe[[CKa?;BIBaTB THUII

KPUCTAIMYECKON PemIeTKH, 3Hast GopMyny Win GU3NIECKUEe CBOWCTBA BEIIECTBA
5/5

Ilepnoanueckuit 3axon .M. Menzaeneesa

Otxkpsitue I.11. MenneneessiM [lepuoauueckoro 3akona. Ilepuonnueckuil 3akoH
(popmymuposka J1. 1. MenneneeBa u coBpeMeHHas GopmyanpoBka). KopoTkuii u ATMHHBIH
BapuaHThl [lepuoanueckoii cucremsl. [leproast u rpynnsl. 3Hauenue [lepuoanyueckoro 3akoHa u
[Tepuoanueckoii cucremsl. Hayunsrit noasur [[.W. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHUS
CBOMCTB 3JIEMEHTOB, IIPOCTHIX BELLECTB, BHICIIMX OKCHJIOB U TUAPOKCUJIOB B IPYyMIaxX U
nepuojax Ilepuoauueckoit cucreMsl (Ha IpUMEpE 3IEMEHTOB MaJIbIX IEPUOJIOB U TJIaBHBIX
noarpynmn). lemoncrpaunu. Pazmuunbie popmel [lepuoauueckoii cuctemst .M. Menneneesa
XapakrepusoBats lleproandeckyto cucreMy xuMmndeckux anemenToB [I.1. Menneneesa kak
rpaduueckoe otoOpakenue Ileproanueckoro 3akoHa.

OnuceiBaTh U XapaKkTepU30BaTh CTPYKTYpy Tabnuisl «llepruonnyeckas cucreMa XUMHYECKUX
anemenToB JI.M. MenneneeBa». CpaBHUBATH SJIEKTPOHHOE CTPOCHHUE aTOMOB AJIEMEHTOB MAJIbIX
1 OOJIBIINX MEPUOIOB. XapaKTepU30BaTh PoJib BEIUKOro pycckoro xumuka /.M. Menneneesa B
pa3BuTuu Hayku. OOBSICHITH 3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB AJIEMEHTOB, MPOCTHIX
BEIIECTB, BHICIIMX OKCHIOB U THJIPOKCUJIOB B rpynnax u nepuoaax Ilepuoanueckoil cucteMsl

6/6

PactBopbI

PactBopsbl. PacTBOpMMOCTB TBEPABIX BEIIECTB, KUAKOCTEN U ra30B B BojE. JleMOHCTpalyu.
[TosrydeHne u nepekpucTaUIN3aLUs HOU1Aa CBUHLA («30JI0TOM JOXK b))

Onpenenars NOHATHS «PACTBOP» U «PaCTBOPUMOCTEY». ONHUCHIBATh MPOLIECCHI, TPOUCXOJAIINE

MIpU paCTBOPEHUH BelllecTB B Boje. HabmonaTh 1eMOHCTpUpYEMbIe OTIBITHI
717

Komoniabeie pacTBOpbI

Komnonnneie pactBopbl. [IpuMepbl KOJUTOMIHBIX CUCTEM B TIOBCEHEBHOM KH3HH.
Hemonctpammu. Dbdexr Tunmans

XapakTepru30BaTh KOJUIOMIHBIC PACTBOPHL. [[OHUMATh OTIIMYKE KOJUIOUIHBIX PACTBOPOB OT
UCTHHHBIX. [[JOHMMaTh CYIITHOCTH TPOIIECCOB KOAryJISIMK U cCHHEepe3uca. Habmronath

JACMOHCTPUPYCMBIC OIIBIThI U OITUCHIBATH UX C IIOMOIIBIO POJHOI'O A3bIKA U A3bIKA XUMUHU
8/8

DNEKTPOIUTHYECKAs JUCCOLUAINS

DReKTpoaUTHYECKas quccouuanus. JleMoHcTpauu. DIeKTponpoBOJHOCTh PACTBOPOB
AJIEKTPOJIUTOB. 3aBUCUMOCTD CTEIIEHH IEKTPOIUTUYECKOM TUCCOIMALINN YKCYCHOM KUCIIOTHI OT
pa3baBiieHHs pacTBOpa

Onpenensars MOHATHS «IIIEKTPOIIUTHD, «HEIIEKTPOIUTHD, KKATUOHBD», «AHHOHBDY, «CTEIEHb
nucconuanumy. OnUCkIBaTh MPOLECCHI, TPOUCXOISIINE TPU PACTBOPEHHUH JICKTPOIUTOB U
HE3JIEKTPOJIUTOB B BoJIe. DOPMYyIHpPOBATH OCHOBHBIE MOJIOKEHUS TEOPUH SJIEKTPOJIUTHUECKOU
JMCCOLIMAIIMU. 3aMUChIBaTh YPaBHEHUS IIEKTPOIUTHUECKON JUCCOIUAIIH

KucnorHocts cpenbl. UHIuKaTOpHI

Kucnornocts cpensl. Mannkaropsl. Bonopoassiil nokasarens. JleMoHcTpanuu. OnpenencHue
KHUCJIOTHOCTH CpeJibl ITPU OMOIIM YHUBEPCATIBLHOTO HHANKaTopa. JlJabopaTopHble ONBITHI. 1.
BonoponHslii nokasarenb

Onpenenars NOHATHS «BOAOPOIHBIN NOKA3aTENb», «AHAUKATOP». ONpenenarb KUCIOTHOCTh
Cpelbl ¢ IOMOLIBI0 UHAUKATOPOB. JlenaTh BBIBOABI IO pe3yabTaTaM MPOBEACHHBIX XUMHUECKUX
omnbIToB. Habmonate 1eMOHCTpHpyEeMBbIe U CAMOCTOSITENIFHO POBOAMMBIE ONIBbITHI. Habmoaate u



ONHUCBIBATb XUMHUUYCCKUC PCAKIIUN C TIOMOIIBIO POJHOIO SA3bIKA U SI3bIKA XUMUU. COGHIOI[aTB
IIpaBUJIa TEXHUKHU 0€3011aCHOCTHU

Tema 2. XumMnueckue peakuuu (8 1)
10/1

YpaBHEHHsI XUMHUYECKHUX PEAKLUN U PACUYETHI 10 HUM
YpaBHEHHsI XUMHUYECKHUX PEAKLUN U PACUYEThI 110 HUM
O06001aTh MOHSITHS «MOJIIPHASI MACCa», «KOJUIECTBO BEIICCTBA», «MOJISIPHBIA 00BEM Ta3ay.
[IpoBOUTH pacyeThl 10 XUMUYECKUM ypaBHEHUSAM. Vcnonap30BaTh anropuT™bl Ipy peLIECHUU

3ajad.
11/2

Peakuuu nonHoro ooMeHa

Peakuuu nonnoro oomena. Ilonsarue o ruaponuse coneil. lemoncrparmu. [Ipumeps! peaxkiuit
MOHHOTr0 0OMEHa, UYIIUX ¢ 00pa30BaHUEM OCaJKa, ra3a WiK BoJbl. JlabopaTopHbIE ONBITHL. 2.
[Ipu3Haky MpoTeKaHUs XUMHUYECKUX peakiui. 3. YcaoBus NpoTeKaHUs peakluii HOHHOTO
oOMeHa

XapakTepu30BaTh YCIOBUS MPOTEKAHUS PEAKIUNA B paCTBOPAX MNIEKTPOJIUTOB A0 KOHIIA.
[IpenckaspiBaTh peakIuio cpeapl BOJHBIX pacTBOPOB cosieil. HabmonaTs AeMOHCTpUpyeMbie U
CaMOCTOSITENILHO MPOBOIMMBbIE ONBITEL. Habmo1aTh 1 ONMUCHIBaTh XUMUUECKHE PEAKIIUH C
ITIOMOIIIBIO POJTHOTO SI3BIKA M A3BIKA XUMUHM. /[enaTh BEIBOABI IO pe3ysbTaTaM IPOBEICHHBIX
XMUMHUYECKUX OMbITOB. CoOM0aTh NMpaBuja TEXHUKH 0€30MacHOCTH

12/3

KauecTBeHHbIE peakunn

KauecTBeHHbIE peakiy Ha HEOPraHUYECKUE U OpraHndeckue BemiecTsa. JlJabopaTopHbie OMBITHI.
4. KauecTBEHHbBIEC pEaKIIUU

3HaTh KaueCTBEHHbIE peakui Ha HOHbL. HabmogaTh caMOCTOATENHHO TPOBOAUMBIE OIBITHI.
HabmonaTe 1 onuceIBaTh XUMHUYECKHUE PEAKIIMH C MTOMOIIBIO POTHOTO S3bIKA U S3bIKa XUMHU.
JlenaThb BBIBOJIBI 110 pe3yJibTaTaM MPOBEICHHBIX XUMUYECKHX OonbITOB. COOMI0IaTh IpaBuiia

TEXHUKU 0€3011aCHOCTH
13/4

OKHCIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pC€aKuuu

OKHCIIUTEIIFHO-BOCCTAHOBUTEIIHHEIC pCaKIuu. Ha6opaTopHLIe ONBITHL. 5. OKUCIHTEIIHHO-
BOCCTAHOBUTCJIBHBIC pCaKIINN

XapaKTepI/ISOBaTB OKHUCIINTCIIbHO-BOCCTAHOBHUTCIIbHBIC PCAKIIMU KaK IIPOLECCCHI, IIPpU KOTOPBIX
HM3MEHSIOTCS CTEIICHU OKHCIIEHHUST aTOMOB. COCTaBIISATh YPaBHCHUSA OKHUCIIUTCIIBHO -
BOCCTAaHOBHUTCIIBHBIX peaKI_II/Iﬁ C IOMOIIBIO METOAA SJICKTPOHHOI'O OanaHca. Ha6JHOI[aTB u
OIIUCBIBATb XUMHNYCCKHNUEC PCAKIINH C IIOMOIIBIO POJHOI'O SA3bIKAa U A3bIKA XUMHWHU. I[eHaTB BBIBObI
110 pe3yiibTaTaM IMMPOBCACHHBIX XUMHNYCCKUX OIIBITOB. CO6J'IIOI[3TB IIpaBuJia TCXHUKHU

0€30I1aCHOCTH
14/5

OneKTpoan3

DNEKTPOIN3 PaCcIIaBOB M PACTBOPOB coJjieil. ['aqbBaHUUYECKHE 3JIEMEHTHI U aKKYMYIISITOPHI.
JleMoHcTpamu. MeaHo-UMHKOBBIN TalbBAHUYECKAN DJIEMEHT

OOBACHATD MPOLIECCHI, MTPOTEKAOIIUE TPU AIIEKTPOIIN3E PACIIaBOB U pacTBOPoB. COCTaBIATh
CXEMBI AJIEKTPOJIN3a B PACTBOPAX M paciiaBax. OnuchIBaTh TPUHIIUI ACHCTBUS
rajbBaHUYECKOr0 AJIEMEHTA, aKKYMYJISTOpa. PackpbIBaTh MPAKTUYECKOE 3HAUYECHHE DIICKTPOJIN3A.

HaGnronate 1 onuchIBaTh IEMOHCTPUPYEMBIE OTIBITHI
15/6



[Tpaktuyeckas padora Ne 1. «Pemenne kaduecTBEHHBIX 3a7a4

Penrenne kaueCTBEHHBIX HKCIIEPUMEHTAJIBHBIX 33/1a4

[TpoBoaANTH, HAOIIOAATH M OTIMCHIBATh XUMUYECKU SKCTIEPUMEHT 110 HJICHTU(DHUKALINU BELIECTB
C TIOMOUIBIO KAUECTBEHHBIX peakiuii. HabironaTh 1 omuCchbIBaTh CAaMOCTOSITEIBHO ITPOBOAUMBIE
OTIBITHI C IOMOIIIBIO POJIHOTO S3bIKA H A3bIKa XUMUH. COOII01aTh MPaBUIIa TEXHUKH

0€e30IaCHOCTH
16/7

O06o06marmuii ypok

17/8

KonTponsnas pabora Ne 1

Tema 3. Heopranuueckasi xumus (7 4)
18/1

Knaccudukanus Heopranndeckux BemecTs. [IpocTeie BeecTBa HeMETaIbI

Knaccudukanus nHeopranndeckux pemects. O0muye cBOWCTBAa HEMETALIOB. XUMUYECKHE
CBOMCTBA HEMETAJIJIOB HAa MpUMEpe TaIOTeHOB. HeMeTaibl Kak TUITHYHBIE OKHCIIUTEIH.
B3aumoselicTBre ¢ MeTayuiaMu, BOJIOPOJIOM U IpYyruMu HeMeTaiamu. CBONCTBAa HEMETAJIJIOB
Kak BoccTtaHoBuTenel. JlemoHnctparuu. B3anmoaelictBue OpoOMHOM BOJIBI C HOTUIOM KaJTHs.
JlaGopaTtopHbie onbIThL. 6. O3HAKOMJICHHE CO CBOMCTBAMH HEMETAJIJIOB. 7. BeITecHeHne
raJIoreHOB U3 PACTBOPOB UX CoJiel

Knaccudumupopats Heopranndeckue Beniectsa. O0001aTh 3HAHKS U 1€71aTh BHIBOJIBI O
3aKOHOMEPHOCTSAX U3MEHEHN CBOMCTB HEMETAJIOB B Ilepuoaax u rpynnax [lepuoandeckoit
cuctembl. [IporHo3upoBaTh CBONCTBA HEM3YUEHHBIX IEMEHTOB U UX COCTUHEHUI Ha OCHOBE
3HaHuii 0 [lepronnueckom 3aKkoHe. XapakTepu30BaTh HAXOKJIECHUE B MPUPOJIE, CBOMCTBA,
OMOJIOTMYECKYIO POJIb M 00JIaCTH MpUMEHEHHUsI HeMeTauloB. VcenenoBarh CBONCTBA H3y4aeMbIX
BemecTB. HabmoaaTe JeMOHCTpUpYEeMbIE U CaMOCTOSATEIBHO TPOBOAUMBIE ONBITHI. Habmonath
Y OMKCHIBATh XUMUYECKHE PEaKIUU C TIOMOIIBIO POJIHOTO SI3bIKA U A3bIKa XUMUHU. JlenaTh
BBIBOJIBI 110 PE3YJIbTaTaM MPOBEACHHBIX XUMUYECKUX ONBITOB. COOMI0IaTh MpaBMiia TEXHUKH

0€30I1aCHOCTH
19/2

[Ipocteie BemecTBa MeTasibl. CriaBbl

O6mue coiicTBa MetamioB. CrutaBbl. JlabopaTopHbie OnbIThL. 8. O3HAKOMIIEHHE CO CBOMCTBAMU
METaJIJIOB U CIIJIAaBOB

O06001maTh 3HaHUA U AeNaTh BBIBOIBI O 3aKOHOMEPHOCTSIX U3MEHEHH CBONCTB METAIIJIOB B
nepuoaax u rpymnmnax [lepuonudeckoii cuctemsl. [Iporao3upoBarh CBONCTBA HEM3YUSHHBIX
3JIEMEHTOB U UX COEAMHEHUI HAa OCHOBE 3HAHUI O NEPUOIUYECKOM 3aKOHE. XapaKTepHu30BaTh
0COOCHHOCTH CIIaBOB. MccnenoBars CBOMCTBA M3ydyaeMbIX BellecTB. HaOmtoaaTh u onuchIBaTh
XUMHUYECKUE PEAKLIUU C TOMOIIBIO POJTHOTO S3bIKA U SI3bIKA XUMUH. J{eaTh BBIBOBI MO

pe3yibTaTaM MPOBCACHHBIX XUMHWYCCKUX OIIBITOB. CO6J'IIO,[[aTI> I[MpaBHJIa TCXHUKHU 0e30IMacHOCTH
20/3

XUMHUUECKHE CBOMCTBA METaJIJIOB

XHUMHUECKHE CBOMCTBA METaJIJIOB KaK BOCCTaHOBUTENeH. B3aumo neiicTBre METaJIJIOB C
HEMEeTaJlJIaMU, BOJIOM, KUCJIOTAaMHU U paCTBOpPaMU COJIeH. DIEKTPOXUMHUUECKHUH Psi/i HANIPsSHKEHU N
MetamioB H.A. bekeroBa. Koppo3us meTanioB Kak OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIIN
mporiecc. CrocoObl 3alIUTH METAIIIOB OT KOppo3uu. JleMoHcTparuu. Bzaumo aeiicteue



ATIOMHUHUSA C HOJI0M. B3anmoaeicTBre Mmeau ¢ KOHLIEHTPUPOBAHHOM a30THOM KHUCIJIOTOM.
JIaboparopHbie onbIThL. 9. OKpacka MIaMEHH COJIIMUA METaJLIOB

Xapaktepu30BaTh XMMHUYECKHUE CBOMCTBA METAJJIOB KaK BOCCTAHOBUTENEH. XapaKTepu30BaTh
KOPPO3HIO METAJUIOB KaK OKHCIUTEIHHO-BOCCTAHOBUTENBHBIN mporecc. OG0CHOBATH CIIOCOOBI
3aIUThI OT KOppo3uu. MccnenoBars cBOMCTBa H3ydaeMbIX BemecTB. Habnronars
JEMOHCTPUPYEMBIE M CAMOCTOSTEIILHO MTPOBOIMMEIE OIBITEI. Ha0mro1aTh 1 OMHUChIBaTh
XUMHUYECKHE PEAKIIUU C MIOMOIIBIO POJTHOTO SI3bIKA U SI3bIKA XUMUU. J[eT1aTh BBIBOIBI IO
pe3yibTaTaM MPOBEJACHHBIX XUMHYECKUX OIBITOB. COOI0IaTh MpaBHUiia TEXHUKH O€30MMaCHOCTH

21/4

Meramisl B ipupoje. Ilosryaenne meramnos. Metamnyprus

Mertamisl B nipupoe. [lomyuenue meraminos. Meramnyprus. JleMoHcTpanuu. AFOMOTEPMHUS
XapakTepu3oBaTh HAX0XKJICHUE B TPUPOJIE, OUOTOTHIECKYIO POJIb U 00JACTH TPUMEHEHUS
MeTaJlIOB. XapaKTepHU30BaTh CIOCOOBI MOJyYEHHUS] METAJIJIOB B COOTBETCTBUHU C MX XUMUYECKOU
aKTUBHOCTBHIO0. [loHMMaTh XUMHU3M MPOLIECCOB, JISKAIUX B OCHOBE ITPOU3BOJICTBA METAJLIOB.
Ha6J'IIO)IaTB ACMOHCTPUPYEMBIC OIIBITHI. Ha6J'IIOI[aTI> " OIMUCBIBATH XUMHUYCCKUEC PCAKIIUU C
IIOMOIIIBIO POJHOTO A3bIKA U A3bIKa XUMHHU. I[e.]'[aTB BBIBO/JIbI ITO PE3YJIbTaTaM MPOBECACHHBIX
XUMHUYECKUX OoBITOB. COOIIOIaTh MpaBwIa TEXHUKN O€30MTaCHOCTH

22/5

[Tpaktuueckast padota Ne 2. «I[lomydeHue MeaHOTO KymOpocay

Pemenue skcriepuMeHTaNIbHOM 3a4a4u IO MOJYYEHUIO MEAHOTO Kylopoca

HpOBOHI/ITB, Ha6J'IIOJIaTI) U OIHUCBIBATHL XUMHUYECKHUHU OKCIICPUMCHT I10 MOJTYYCHHUIO MCTHOT'O
Kynopoca. Habmo1aTh 11 OnuchIBaTh CaMOCTOATEIBHO MTPOBOAUMBIE OMBITHI C TOMOUIBIO

POJIHOTO s3bIKa U sA3bIka XUMHUU. CoOI01aTh MpaBuUila TEXHUKU O€3011aCHOCTH
23/6

O6o0maromuii ypox

Tema 4. Hay4yHble 0CHOBBI XMMHY€ECKOT0 MPOU3BOACTBA (5 4)
24/1

CKOPOCTh XMMUUYECKUX PEaKIHil

CkopocTh XUMHUECKOH peakinu. DakTopbl, OT KOTOPBIX 3aBUCUT CKOPOCTh peakiuu. Karamus.
JlemoHcTpamu. 3aBUCUMOCTh CKOPOCTH PEAKIIMH OT MPUPO/IbI BELIECTB HA MPUMEpE
B3aMMO/ICHCTBUS PaCTBOPOB PA3IUYHBIX KUCIOT OAMHAKOBOW KOHIICHTPAIIUH C OJIMHAKOBBIMU
KycoukaMu (TpaHyjaMH) IMHKA U OJIMHAKOBBIX KYCOYKOB Pa3HbIX METAJUIOB (MarHus, [IMHKa,
JKele3a) C PaCTBOPOM COJITHOW KHCIOThI. 3aBUCUMOCTh CKOPOCTH PEAKIIMU OT KOHIIEHTPAIIUU
pearupyroiux BelecTB U TEMIIEpaTyphl Ha MPUMeEpe B3aUMOJICHCTBHUS paCTBOPOB CEPHOI
KHUCIIOTBI C pACTBOPAaMU THOCY/b(haTa HATPUS PA3IUYHON KOHIIEHTPAIIUU U TEMIIEPATYPHI.
3aBUCHUMOCTbh CKOPOCTH PEAKLIMK OT KaTajau3aropa Ha MpUMepe pa3jioKeHUe MepoKkcuaa
BOJIOPO/Ia C TIOMOIIBIO HEOPTAHNUECKUX KaTallu3aTOPOB U MPUPOIHBIX OOBEKTOB, COACPIKAIIUX
karana3zy. Jlaboparopusie onbIThL. 10. CKOPOCTh XMMHUECKON peakiuu

XapakTepru3oBaTh CKOPOCTh XUMUYECKOH peakiuu. OOBSICHATH YCIOBHUS, BIUSIOIINE HA
CKOPOCTh XUMUYECKUX peakiuii. OnpeaensTs MOHATHUS «KaTalu3y», «karanuzarop». Habmonats
JIEMOHCTPUPYEMBIE M CAMOCTOSTEILHO MPOBOMMEBIE OMBITHI. Ha0mroaaTh U onuchiBaTh
XUMUYECKUE PEAKLIUU C MTOMOIIBIO POJTHOTO S3bIKA U SI3bIKA XUMUHU.

JlenaThb BBIBOJIBI 1O pe3yJbTaTaM MPOBEACHHBIX XUMUYECKHUX OMBITOB. COOI01aTh TIpaBUiia

TEXHUKH 0€3011aCHOCTH
25/2

XHUMHYECKOE paBHOBECUC U (I)aI(TOpBI, Ha HCIr'O BJIMAIOIIUC



Oo6patumbie peakiuu. Xumudeckoe pasHoBecue. [Ipunmummn Jle [llarense. Jlaboparopubie
onbIThL. 11. Xumudeckoe paBHOBeCHE

OmnpenensTb MOHATHS «PABHOBECHE» U «XUMHUYECKOE paBHOBECHE». OOBACHATH YCIOBHS,
BIIMSIOLIME HA MOJI0KEHHE XMMHUECKOro paBHOBecus. [IpenckaspiBaTh HalpaBieHUE CMELEHUS
XMMHMUYECKOTO PaBHOBECHS IIPU U3MEHEHNUHU YCIOBUM MPOBEAECHUS 0OPaTUMON XUMHUYECKOM
peaknuu. HabmronaTh caMOCTOSITETHHO IIPOBOAMMBIE OTIBITH. HabmoaaTe M OMUCHIBAThH
XMUMHMUYECKUE PEAKIIMH C TIOMOLIBIO0 POJHOIO SI3bIKA U A3bIKA XUMHHU. JlenaTh BBIBOBI 10

pe3yibTaTaM MPOBCACHHBIX XUMHWYCCKUX OIIBITOB. CO6JIIO[[21TI) IMpaBHJia TCXHUKHU 0e30macHOCTH
26/3

HayuHnble npuHIMIBI OpraHu3aliy XumMuueckoro npoussoacrsa. Hedre. Ilpuponnsiii ra3 u
JHEPreTHKa

[IpuHIAIIBI XUMUYECKOTO TIPOM3BOJICTBA HA IPUMEPE IPOU3BOCTBA CEPHON KUCIIOTHI.
[Ipupoanslii ra3 u pasButue sHepretuku. Ileperonka n kpekunr Hegru. KokcoBanue yris.
Bonoponnas sHepreruka. [lepcriekTuBbI pasBUTHS XMMUYECKON HAYKH U XUMUYECKOTO
MIPOM3BOJICTBA. XUMHUS U MpoOIeMa oXpaHbl OKpyskarorieit cpensl. Jlemoncrparuu. Moens
KMIISLIETO CIIO0SI

XapaxkTepu3oBaTh 00LIUE PUHIUIIBI U 3KOJOTHYECKHE MPOOIeMbl XUMUYECKOTO MPOU3BO/ICTBA.

[Torumarh XuMU4ecKHe crocoObl nosrydeHus sueprun. HabmonaTs 1eMOHCTpUPYEMBIE OTIBITHI
27/4

O6o0maromuii ypox

28/5

KonTtponbnas padoTa No 2

Tema 5. Xumusi B :KU3HM H o0111ecTBe (6 4)
29/1

Xumus nuiy. JIekapcTBeHHbIE CPEACTBA

Xumus nuiiy. JIekapcTBeHHble cpeacTBa. ButaMunbl

XapakTepru30BaTh OMOJOTUYECKYIO POJIb PA3IMYHBIX TUTATEIBHBIX BemecTB. [[puBoAuTH
MIPUMEPBI MPOTYKTOB, OOTAaThIX TEMH WJIM MHBIMH IPUPOIHBIMU BemiecTBaMH. OcBauBaTh HOPMBbI
9KOJIOTHYECKOTO U 0€3011aCHOTO 0OpaIeHus ¢ JICKapCTBEHHBIMU IIperapaTaMH.
XapakTepru30oBaTh pa3INuHbIe UHIPEIUCHTHI, BXOAAIIME B COCTAB BAKHEHIIIUX MPOTYKTOB
MUTaHUS, UCTIONB3Ysl HH(POPMALIUIO O COCTaBe MPOAYKTA, Pa3MEIIEHHYIO Ha STHKETKE.
[IponaranaupoBath 310pOBBIi 00pa3 >ku3HU. [loHUMaTh pOJb BaXKHEHIIIUX TPYIIT
JIEKapCTBEHHBIX CPeICTB. PaccykaaTh 0 Bpene alkorois, KypeHus, 0 HeAOMyCTUMOCTH
HapKOTUYECKHUX CPEJICTB

30/2

breiToBas xumusa. XuMus B CEILCKOM XO35IMCTBE

breitoBas xumus. Kinen. Or6enuBarenu. Moromiue u yuctsmue cpeactsa. CTupalibHble
MOPOLIKH. XUMHS B CEIbCKOM X03siiicTBe. THCeKTUIMABI M ecTULUAbl. CpeacTBa 3aIUThI
pactenuii. Penennentsl. JIabopaTopHbie onbIThL. 12. 3HAKOMCTBO ¢ MUHEPATIHHBIMU
yIoOpeHUsIMU U U3y4eHre ux cBocTB. 13. Motorue cpenctaa

[IporHo3upoBaTh NOCIEACTBUS HAPYILICHUN TPaBUII 0€30TIaCHOM pabOTHI CO CpeCTBAMHU
ObITOBOM XUMHH. Pa3nmuyaTth OCHOBHbIE MUHEpAJIbHBIE (a30THBIC, KaMHitHbIE, (pochopHbIe)
ynoopenus. OnuchIBaTh XUMUYECKUE PEAKIIUH, JIKAIIHNE B OCHOBE MOTyYSHHS H3Y4aeMBbIX
BeleCTB. Vcrmonp30BaTh MoydeHHbIE 3HAHUS MPU MPUMEHEHUH Pa3IUYHBIX BEIIECTB B OBITY.



HabmoaTh caMOCTOSTENIEHO MPOBOIUMBIC OTIBITEL. Habmo1aTh 1 ONMUCHIBATE XUMHUUYECKUE
peaKuMy C NOMOILBIO POJAHOTO S3bIKA U A3bIKA XMMHUH. J[eJ1aTh BEIBOJBI 110 PE3yIbTaTaM
MIPOBEJICHHBIX XUMUYECKHX OMbITOB. COONIOIATh TPaBHUIIa TEXHUKU OE30MaCHOCTH

31/3

XHWMHS B CTPOUTEIILCTBE

Xumus B cTpouTenbeTBe. LlemeHT u 6eTon

OnuceiBaTh XMMHUYECKHE PEAKIIUHY, JISKALUE B OCHOBE MOIY4YEHHUS N3y4aeMbIX BELIECTB.
Wcnonb30Bath MoJydyeHHbIE 3HAHUS IIPH IPUMEHEHUH PA3JIMUHbIX BELIECTB B OBITY

32/4

Heopraanueckue matepuainsl. [IurMeHTs! 1 Kpacku

[TurmenTs! ¥ kpacku. TpaauMOHHbBIE KepaMuyeckue matepuansl. CTEKIo

OnuceiBaTh XMMHUYECKHE PEAKIINH, JISKALUE B OCHOBE MOIYYEHHUS N3y4aeMbIX BEIECTB.
Hcnonb30BaTh mosiydyeHHbIE 3HAHUS NIPU IPUMEHEHUH PA3JIMUHBIX BEIIECTB B OBITY

33/5

TommmBo

Buaer Tormnea. OKTaHOBOE YHCIIO OEH3MHOB

OnuceIBaTh XUMHYECKHUE PEAKIINH, JIEKAIIHE B OCHOBE MOJTYYEHHUS U3y4a€MbIX BEIIECTB.
XapakTepru30BaTh 0OITHE TPUHIUIBI U SKOJOTHYECKHE TPOOIEMBI TIPU TMOTYICHUH U CKUTAHUH
TOITNBA

34/6

«3eaeHasy XUMHUS

«3eaeHasy XUMHUs

OrnpenensTb MOHATHE «3€JIeHAsD XUMHsI. XapaKTepU30BaTh OOIIHNE MPUHIIUIIBI «3EJICHOM
xuMuH. PaccyxaTe 0 prcKe 3arps3HEHHS OKPYKAIOIIEH CpeIbl IPH UCTIOIb30BaHIUH MHOTHX
TPAIUITUOHHBIX TEXHOJIOTUI



