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AHHOTanus K padoyeii mporpamme
no yyeoHomy npeamery «Xumus. 8-9 kiaaccbn»

Pabouas nporpamma no yueOHOMY npeamMeTy XuMus 00sA3aTelIbHOM MPEAMETHON 00IacTH
EcTecTBeHHbIE HayKu pa3pa0OTaHa HA OCHOBE CIEAYIOIIUX HOPMATHBHO-METOJUYECKUX
MaTepHUaoB:

1. ®enepanbublii 3akoH oT 29.12.2012 N 273-03 «O06 obpazoBanuu B Poccuiickoii
denepanum»

2. ®denepaibHbI rOCYJapCTBEHHBIM 00pa30BaTeNIbHBIA CTaHAAPT OCHOBHOI'O OOIIEro
oOpa3oBaHusi, yTBEpkIeH npukazom MunoOpHayku PO 17 gexadpst 2010 1. Ne 1897.

3. VYuebnbiit mman MAOY «Cpennsist mkosa Ne 28 umenu I'.dD. Kupaumesa» na 2022-
2023 y4yeOHbli TO/I.

4, [Tonoxenue o padounx nporpammax MAOY «Cpenusia mikona Ne 28 umenu [.O.
Kupauuiena»

S. [Iporpammel Bociutanust MAOY «Cpennsisa mkona Ne 28 umenu ['.®. Kupauimesa»
6. ABtopckas yuyeOHas nporpamma no I'.E. Pymsutuc, ®@.I'.®@enpaman «IIporpamma

OCHOBHOT0 00111eT0 00pa3zoBaHus 1o XuMuH. 8-9 kimacce». M: [Ipoda, 2015 r.

[Iporpamma npeaMera peanusyercs 2 rojia ¥ paccyuTaHa Ha MPENoJaBaHUEe XUMUU
B 8-9 kiaccax — 136 gacoB (1o 2 yaca B HEJEIO).

PabGouasi nmporpamma pa3paboTaHa ydyuTelieM XUMUMU TEpBOM kaTeropuu PoraThix
CranucinaBoM BaneHTHHOBHYEM M OMpENENseT OpraHU3alHI0 JEATeIbHOCTH YYUTEIEM B
IIKOJIE TI0 Y4eOHOMY MIPEAMETY XUMHSI.

[To mporpamme npeaycMOTpPEHO NMPOBeJeHUE 8 KOHTPOJIBHBIX padoT.

IIpenomaBanne Kypca OpPHEHTUPOBAHO Ha wucnonb3oBanne YMK, B KOTOpBIH
BXOJIAT:

1. Yuebnuku 8 u 9 xnaccel. Aptopsl: ['.E. Pynsuruc, @.I'.®enpaman. M., [Ipocsenienue.

[Iporpamma BKJIIOYaeT B ceOsi: MOSACHUTENBHYIO 3aIMCKY, COJEpKaHHE y4eOHOTro
MpeaAMeTa, IUIaHUPYEMbIE pe3ylbTaTbl OCBOCHMSI Y4€OHOrO NpeIMETa, TeMaTHYEeCKOe
MJIAaHUPOBAHKE C YKAa3aHHEM KOJIMYECTBA aKaJeMUYECKUX YaCOB, OTBOJMMBIX HA OCBOCHUE
KOKJI0M TeMbl y4yeOHOro NpeIMeTa, U BO3MOXXHOCTb MCHOJb30BaHHUS IO 3TOM TeMe
ANIEKTPOHHBIX (LU(PPOBBIX) 00PA30BATENBHBIX PECYPCOB.

Pabouass mporpamma o0OCyXJleHa W TMPUHATA PEIICHHEM METOAUYECKOrO
o0ObEUHEHUSI M COIJIaCOBaHAa 3aMECTUTEIIEM JIUPEKTOpa MO Y4eOHO-BOCIUTATEIbHOU
pabotre MAOY «Cpennsist mikona Ne28 umenu I'.d. Kupauiieray
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HHOACHUTEJIBHAA 3AIIMCKA

I[NEPEYEHb HOPMATUBHBIX [NPABOBbBIX AKTOB, PEINTAMEHTUPVIOIIMX PA3PABOTKY
PABOYEN ITPOI'PAMMbI YYEBHOI'O ITPEJIMETA XMMUS:

1. ®denepanbHblii 3ak0H oT 29.12.2012 N 273-D3 «O6 o6pazoBanuu B Poccuiickoit deneparumy

2. @DenepanbHbIi rocy1apcTBEHHBIH 00pa30BaTeNbHBIA CTAHAAPT OCHOBHOTO 0OIIEro o0pa3oBaHUs,
yTBepkIeH nmprukazoM Munoopuayku PD 17 nexabps 2010 r. Ne 1897.

4. Vuebnsii mman MAOY «Cpennsis mkona Ne 28 umenn ['.®. Kupnumesa» na 2022-2023
Y4EeOHBIN TO/I.

o. [Tonoxxenue o pabounx nporpammax MAOY «Cpennsis mkosna Ne 28 umenu [.®. Kupaumesa»
6. IIporpammel Boctiutanuss MAOY «Cpennsist mikona Ne 28 umenu ['.®@. Kupauiea»
1. ABropckas ydyeOHas mporpamma no [.E. Pymutnc, ®.I.®enpaman «lIporpaMma OCHOBHOTO

obmero oopazoBanus o xumuu. 8-9 kimacce». M: [Ipoda, 2015 1.

HEJN U 3AJAYN N3YYEHUA YYEBHOI'O KYPCA

K HampaBieHHIO MEpPBOCTENIEHHOW 3HAYMMOCTH IPH pealu3alii 00pa3oBaTeNbHbIX (YHKIIHMNA
npenMera «XUMHS» TPAAUIMOHHO OTHOCAT (OPMUPOBAHHME 3HAHMII OCHOB XMMHUYECKOW HAYKHU Kak
00JIACTH COBPEMEHHOTO E€CTECTBO3HAHUS, IMPAKTHUECKOW NEATEIFHOCTH YEJIOBEKa M KaK OJHOTO W3
KOMITOHEHTOB MUPOBOW KYJIbTYpPBI. 3a/laya MpeaMeTa COCTOUT B ()OPMUPOBAHUU CUCTEMBbI XUMUYECKUX
3HAHUA — BaXHEHIIMX (AKTOB, TOHSTHN, 3aKOHOB W TEOPETUYECCKUX TIOJOKEHUH, IOCTYITHBIX
00001IeHNIT MUPOBO33PEHUECKOTO XapakTepa, si3blka HAayKd, 3HaHUW O HAayYHBIX METOJaX H3y4eHHS
BEIIECTB M XHWMHMUYECKHX pEaKlui, a Takke B (POPMUPOBAHMU M PA3BUTHUM YMEHUHW M CIIOCOOOB
NEeSTeNbHOCTH, CBA3aHHBIX C IUIAHMPOBaHMEM, HaOMIOJEHMEM U MPOBEICHHEM XHUMHUYECKOIO
AKCIIEPUMEHTA, COOJIIOICHUEM MPABMII 0€30IIaCHOTI0 00paIlleHUs C BEIIECTBAMH B TTIOBCEIHEBHOM JKU3HHU.

Hapsiny ¢ 3TuM Lenu u3ydeHus npeaMera B IporpaMmMe YTOUHEHbBI U CKOPPEKTHUPOBAHBI ¢ YUYETOM
HOBBIX IPHUOPUTETOB B CUCTEME OCHOBHOro oOmiero oopa3zoBaHus. CerojnHs B 00pa3oBaHUU 0CO0O
3HAYUMOM MpHU3HAETCSI HAIMPABJICHHOCTh OOYYEeHHMs] Ha pa3BUTHE W CaMOpa3BUTUE JIMYHOCTH,
dopmupoBanne €€ MHTEUIEKTAa U O0mmel KyiabTypbl. OO0y4eHHE YMEHHIO YYUTHCS M IMPOJOIKATh CBOE
o0pa3oBaHHe CaMOCTOSITEIHLHO CTAHOBUTCS OJTHOM U3 BaKHEUIINX (QYHKIUI Y4eOHBIX TPEIMETOB.

B cBs3u ¢ 3TUM mnpu M3y4YeHHHM TpPEIMETa B OCHOBHOM IIKOJIE JIOMUHHUPYIOIIEE 3HAYCHUE
MPUOOPENU TaKue 1eH, KaK:

- (dopMUpOBaHME WHTEIUIEKTYaJbHO pPAa3BUTOW JIMYHOCTH, TOTOBOM K €aMOOOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITENILHOMY TMPUHATHIO DELICHUH, CHOCOOHON amanTHpOBaThCS K OBICTPO
MEHSIFOIITUMCS YCIIOBUSIM JKU3HU;

- HaNpaBIEHHOCTh OOYYEHHs] HA CUCTEMATHYECKOEe MPHUOOIIECHHE YyYalluXcs K CaMOCTOSATEIbHON
TO3HABATEIHHON JESATEIHLHOCTH, HAYYHBIM METOJIaM MO3HAHUS, (POPMHUPYIOIIMM MOTUBAIUIO U Pa3BUTHE
CIIOCOOHOCTEH K XMMUHU;

- of0ecrieyeHue yCIOBUM, CIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAIOIIMMUCS  OIbITa
pa3HOOOpa3HOW NEATENbHOCTH, TIO3HAHUS ¢ CAMOIMO3HAHUS, KIIOYEBBIX HABBIKOB (KITFOYEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCATHHOE 3HAUCHHE JIJISl PA3JITMYHBIX BUIOB JIEITEIHOCTH;

- popmMupoBaHuEe yMEHUN OOBACHATH U OIICHUBATH SIBJICHUS OKPYXKAIOLIETO MUpPA Ha OCHOBAaHUU
3HAHUH ¥ OIBITA, TIOJYUYCHHBIX MPU U3YUYECHUN XUMUU;

- (opmupoBaHHe y O0OYyYarOMIMXCSd TYMAHUCTHYECKUX OTHOIICHUH, MOHMMAaHUSA IEHHOCTH
XUMUYECKUX 3HAHUU JJI BBIPAOOTKU IKOJIOTHYECKH IIeJIeCO00pa3HOr0 TOBEACHUS B OBITY M TPYIOBOMH
NESATEIbHOCTH B IEJISIX COXPAHEHHUS CBOETO 370POBbS U OKPYKAIOIIEH MPUPOJAHON CPEBL;

- pa3BUTHE MOTHBAlMU K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO W CaMOBOCIHUTAaHUIO Ha
OCHOBE YCBOEHHS OOIIEYETOBEYECKHX IEHHOCTEeH, TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY mpoduis u
HaIpPaBJIEHHOCTU JaJIbHEHIIEro 00y4YeHHUsI.

MECTO YYEBHOI'O TIPEJIMETA

B cucreme obmero obpasoBanuss «XUMHsS» TpU3HAHA OOSA3aTENBbHBIM YYEOHBIM MPEIMETOM,
KOTOPBIM BXOJUT B COCTaB IpeaMeTHON obmacTu «EcTecTBeHHO-HAay4HbIE TPEAMEThIY.

Y4eOHbIM MIaHOM Ha €€ u3y4yeHHue oTBeJeHO 136 yyeOHBIX 4acoB — IO 2 4. B HeJeno B 8§ U 9
KJIaccaX COOTBETCTBEHHO. B ToM umciie 8 KOHTpOIBHBIX padoT, BKIFOYAs BXOJHOW MOHUTOPHHT Ka4ecTBa
OCTaTOYHBIX 3HAHUH U UTOTOBYIO KOHTPOJBHYIO PadoTy.




YMK VUEGHOI'O ITPEJIMETA JUIA IIEJAT'OT'A

1. YyeOnuku 8 u 9 xnaccel. Apropsl: I'.E. Pymsutuc, @.I'.®enpaman. M., [Ipocsermenue..

2. Tapa H.H. Xumus. Paboune nporpammsl. [Ipenmernas nunaust yueonukoB . E. Pymsutuca, @. I.
®enpamana. 8—9 kmacce / H. H. I'apa. — M..: [IpocBenienue.

3. I'apa H.H. Xumus: 3agaunuk ¢ «momomuukom»: 8—9 kiu. / H. H. TI'apa, H. W. T'abpyceBa. — M.:
IIpocsewienue.

4, Pameuxwit A.M. Xumwus: auaakthaueckwii marepuan: 8—9 k. / A. M. Pagenkwmit. — M.:
IIpocseuienue.

YMK YYEBHOTI'O ITPEJAMETA JUIA OBYYAIOIIET'OCA

1. Pymutuc I''E. Xumus: 8 ki.: yueb. mis oGmieoOpasosar. yupexaenunit / I'. E. Pymsuruc, @. T.
®enpaman. — M.: [IpocsenieHue.

2. Pymutuc I'. E. Xumusa: 9 ki.: yueb6. mnsa oGmieoOpasosar. yupexaenuii / I'. E. Pymsutuc, @. T.
®enpaman. — M.: [IpocsenieHue.

®OPMbI YUETA PABOYEM [TPOI'PAMMBI BOCIIUTAHW A

Pabouas mporpamma cocraBieHa ¢ yuerom Mmoayiis «llkonbHblil ypok» IIporpamMmel Bociutanuss MAOY
«Cpennsas mxonma Ne28 wumenun [.®. KupamimeBa», B KOTOPOM TMpeINCTaBICHBl BUABI U (POPMBI
NesITeIbHOCTH, 00ECTIEUMBAOLIIE PEATU3ALMI0 BOCIIMTATEIbHOTO NOTEHIIMAa YpOKa.

JU1s NOCTUKEHUS BOCIIUTATENIbHBIX 33/1a4 YPOKa UCIOJIb3YIOTCS COLIMOKYJIBTYPHbIE TEXHOJIOTUU:
TEXHOJIOTUS IPUCOEANHEHUS,

TEXHOJIOTUS Pa3BUTHUS LIEJIOCTHOI'O BOCIIPUATHUS U MBIIUICHUS,

TEXHOJIOTUS Pa3BUTHUS UyBCTBOBAHMSI;

TEXHOJIOTHUS pa3BUTHSI MOTHBALUH;

TEXHOJIOTUS Pa3BUTHSI IMUHOCTH,
TEXHOJIOTUS Pa3BUTHS TPYIIIIBL;
TEXHOJIOTHS Pa3BUTHs pecypca ycrexa.

COJAEP)KAHUE YYEBHOI'O ITPEJIMETA

KPATKAS XAPAKTEPUCTUKA COAEPXXKAHMA YUEBHOTI' O ITPEJIMETA
8 ki1acc

IlepBoHayajibHbIe XUMHYECKHE MOHATHS

[Ipenmer xumun. Ponb XuMHM B KM3HHM 4YenoBeka. Tema w BemiecTtBa. @U3MYECKHE CBOWCTBA
BeIIeCTB. ArperaTHoe cocTosiHue BemiecTB. [loHsTHEe 0 MeTofax MO3HAHUS B XMMHH. XUMUS B CUCTEME
Hayk. Uucrele BemecTBa u cmecu. CriocoObl pa3iesieHns cMecei.

ATOMBI ¥ MOJEKYJIbl. XUMHYECKHE dyieMeHThl. CHMBOJBI XUMUYECKUX 3yeMeHTOB. [IpocTeie u
CJIOKHBIE BEIeCTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckas (opmyna. BalleHTHOCTH aTOMOB XMMHMYECKHX JJIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BemecTB. OTHOCUTENbHAs aTroMHas Macca. OTHocuUTeNIbHAas MOJIEKYJsIpHas Mmacca. MaccoBas
JIOJISl XUMHUYECKOTO 2JIEMEHTA B COSTMHEHUU.

dusndyeckue W XMMHUYCCKHC SBJICHHS. XUMUYECKass peakius U e€ MpH3HAKW. 3aKOH COXpPaHCHUS
Macchl BEIIeCTB. XUMHYECKHe ypaBHeHusa. Kiaccudukamuss XUMUYECKHX peakinuil (CoeAMHEHHUS,
pasnoXeHus, 3aMeIeHns, 0OMEHa).

XUMHUYECKUH DKCIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOH TOCYyIO#, ¢ TpaBWiIaMd pPaOOTHl B
naboparopur ¥ TpuE€MaMu OOpalieHuss ¢ JabopaTOpHBIM O0OPYIOBAaHHEM; HW3YYCHHE W OIHCaHHUE
(bu3HUECKUX CBOMCTB 00pa3IlOB HEOPraHMYECKHUX BEIIECTB; HaOMOqeHNEe PU3NUECKUX (TIJIaBICHHE BOCKA,
TasHUE JIbJIa, PACTUPAHUE caxapa B CTYIKE, KHIIEHHE W KOHICHCAIMS BOJBI) M XHMHYECKHX (TOpEHHE
CBEYH, MPOKATMBAHNE MEIHOMN MPOBOJIOKH, B3aUMOICHCTBHE MeJia C KUCIOTOM) SIBJICHUI, HAOIIOICHHUE U
OIMCaHNE MPU3HAKOB MPOTEKAaHUsI XUMUYECKUX PEaKIuil (pa3yiokeHne caxapa, B3aUMOACHCTBHE CEpHOI
KHCIIOTBI C XJIOpUAOM Oapus, paznoxenwe ruapokcuga menu(ll) mpu HarpeBaHuu, B3aMMOJICHCTBHE
xkene3a ¢ pactBopom conu meau(Il)); m3ydenune cnocoOGOB pa3aeneHus cMeceil (C MOMOIbI0 MarHuTa,
¢buIbTpOBaHME, BRIMAPUBAHUE, TUCTUILIALINSA, XpoMaTorpadus), MpoBeIeHUE OUNCTKU MMOBAPEHHOMN COIH;
HaOJIIO/ICHWE U OIMCAaHUE PE3yJbTAaTOB IMPOBEICHUS OIBITA, WUTIOCTPUPYIOLIETO 3aKOH COXPaHEHUS
MacChl; CO37jaHue MojieNiel MOJIEKYJ (IIapOCTEPIKHEBBIX ).



Baskneiinue npeacTaBUTeId HEOPraHUYECKHUX BellecTB

Bo3nyx — cMmech ra3zoB. CoctraB Bo3ayxa. Kucinopog — »3JI€MEHT W MOpOCTOE BEHIECTBO.
Haxoxxaenue kuciaopoza B npupoe, Gpu3ndeckue 1 XMMU4ecKue CBoicTBa (peakiuu ropeHusi). OKCuabl.
[Ipumenenue kucimopona. CrocoObl TONydyeHUs KHUCIOpPOJa B JIaOOpaTOpUM U MPOMBIIIIIEHHOCTH.
Kpyrosopot kuciopozaa B npupoze. O30H — aJIOTpOnHas MOIUPHUKALHS KUCIOPOAA.

TemnoBoit  3ddekr XUMHUECKON  peakuuu, TEePMOXUMHUYECKHE ypaBHEHHUs, O3K30- U
SHAOTEPMHUUYECKHE peakUHUU. TOIUIMBO: yrojib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJIEHUE IapHUKOBOTO
sa¢dekra, pa3pylieHre 030HOBOTO CIIOSI.

Bomopon — anemeHT W mpoctoe BemiecTBo. HaxoxaeHnue Bomopoaa B mpupoje, (puzuyeckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CLIOCOObI mony4yeHus. Kucnotsl u conu.

KommdaectBo BemectBa. Monb. MomsipHass macca. 3akoH ABoraapo. MossipHbIii 00BEM Ta30B.
Pacuérel mo XuMHUYECKUM YpaBHEHUSM.

dusunyeckue cBoiicTBa Boabl. Boma kak pactBopureinb. PactBopbl. HacklllieHHbIE M HEHACBIILICHHBIE
pactBopbl. PacTBOopuMOCTH BemiecTB B Boje.MaccoBas J0Js BELIECTBA B PAacTBOpe. XUMHUYECKHE
cBoiicTBa BoAbl. OcHoBaHUs. Poib pacTBOpOB B MpUpPOJE M B KM3HM uenoBeka. KpyroBopoT Boxbl B
pupojie. 3arpsi3HeHHE NPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOAHBIX BOJI.

Knaccupukanuss ~ Heopranmueckux — coenuHenuid.  Oxcuapl.  Knaccuduxanms — oKcumos:
coneoOpa3ymoimue (OCHOBHbIE, KHCIOTHBIE, am(OTepHble) U HecojeoOpasyromue. Homenkmnarypa
OKCHJI0B (MEXAyHapoaHasl U TpuBUaibHast). Pusnueckue U XMUMHUYECKUE CBOMCTBA OKcu0B. [lomyuenue
OKCHU/JIOB.

OcnoBanwust. Kiaccudukanus ocHOBaHMIA: IMENOYM W HEPACTBOPHMEIE OcHOBaHHWsA. HoMmeHkiatypa
OCHOBaHUU (MeXIyHapoAHAass W TpuUBUAIbHAsA). DuU3MUecKHe M XHUMHUYECKHE CBOWCTBA OCHOBAHHIA.
[Tonydyenue ocCHOBaHUIA.

Kucnotsl. Knaccuduxanus kuciaor. Homenknatypa kucnotr (MexayHapoAHass W TpPUBUAIbHAS).
@uU3NYECKUEe U XUMHUYECKHE CBOMCTBA KUCHOT. Psan aktuBHOoCcTM MetaiuioB H. H. bekerosa. [lonyuenue
KHCJIOT.

Comu. Homenknatypa coseil (MeXIyHapoaHas M TpUBHalIbHAs). DU3MYECKHE U XUMHUYECKUE
cBoricTBa coselt. [lonyuenue coieil.

I'eneTndeckas CB3b MEXKy KJIACCAMH HEOPIaHUYECKUX COCTUHEHUM.

XUMUYECKUN DKCHEPUMEHT: KaueCTBEHHOE OIPEIEIICHUE COAEPKAHMUSA KHUCIOpPOAa B BO3IYXE;
MoJiyuyeHue, coOupaHue, paclio3HaBaHUE U U3yUYEHHE CBOMCTB KUCIOPO/1a; HAOMI0ACHUE B3aUMOIEHCTBUS
BEIIECTB C KUCIOPOIOM M YCIOBUS BO3SHUKHOBEHUS U MPEKpalleHus TopeHHs (Iokapa); 03HAKOMIIEHHUE C
o0Opa3aMu OKCHJIOB W OINHCAaHHWE UX CBOMWCTB; IOJIyu€HUE, COOMpaHUEe, PACIIO3HABaHHE U H3Yy4YEHHE
CBOWCTB Bojopoja (ropeHue); B3auMojelcTBHe Bojopoaa c¢ okcuaoM wmenu(Il) (Bo3moxxHO
WCIIONB30BaHUE BHUJACOMATEPUAIOB); HAOMIO/IEHHE OO0pa3lOB BEIIECTB KOJWYECTBOM |  MOJb;
UCclieIoBaHHEe OCOOEHHOCTEH pPAacTBOPEHMs BEIIECTB C PA3IUYHOM PACTBOPHUMOCTHIO; NMPUTOTOBJIECHUE
pacTBOPOB C OMNPEACIEHHON MACCOBOM JOJIEM pPAacTBOPEHHOIO BELIECTBA; B3aMMOJCHCTBHE BOJIBI C
MeTaJulaMd (HaTpueM M KajblMeM) (BO3MOXXHO HCIOJIb30BaHUE BHJEOMATEpHAIOB); OIpe/eleHue
pacTBOpPOB KHUCJIOT M IIEJOYed € MOMOIIBI0O MHAMKATOPOB; UCCIIEJOBAHHE OOpPa3I0B HEOPraHUYECKUX
BEIIECTB pPa3jIMYHBIX KJIACCOB; HAOJIOJICHHNE U3MEHEHUs OKPAacKd MHAMKATOPOB B PACTBOpaxX KUCIOT U
uienouel; u3ydeHue B3aumopencTBus oxcupa Meau(ll) ¢ pactBopoM cepHON KHCIOTBI, KHUCIOT C
METaJlJIaMH, PEaKUUi HEUTpaIW3alllU; IOJIyYEHHE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHUE OJHOTO
MeTaJula IPYTUM U3 pacTBOpa COJIM; PEIIEHNE dKCIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BakHelme Kinaccsl
HEOPraHUYECKUX COCAUHEHUI».

Ilepuoanuecknit 3axkoH u Ilepuogmyeckas cucrema xumudeckux 3jaemenro JI. H.
MenpeaeeBa. CtpoeHue aToMoB. XUMHYECKas CBA3b. OKUCINTEIBHO-BOCCTAHOBUTENBHBIE pEAKLINN

[lepBple TOMBITKH KIACCU(PUKALUU XUMHUYECKUX 3JeMeHTOB. [loHsATHE O Trpymnmax CXOJIHBIX
JJIEMEHTOB (IIEJIOYHBIE W IIEIOYHO3EMEIbHBIE META/UIbl, TaJOr€Hbl, WHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTEpHbIE OKCUABI U TUIPOKCUIBI.

[lepuonnueckuii 3akoH. Ilepunonnueckas cucrema xumuyeckux 3nemeHToB /[ WM. Menpaeneesa.
Kopotkonepuoanast u anmuuHonepuoHas ¢popmel [leprnoandyeckoil cUCTEMbl XUMUYECKUX 3J€MEHTOB /Jl.
N. Menpeneesa. [lepuoas!l u rpynnel. @U3nMUecKuii CMBICI MOPSAKOBOIO HOMEPA, HOMEPOB NEpUOJA U
TPYMIIBI AJIEMEHTA.

Crpoenne aromoB. CoctaB aromHbIX danep. M3otombl. OnexkTpoHbl. CTpoeHHE 3IEKTPOHHBIX
00oouek atoMoB TepBbIX 20 XxuMu4eckux 3ieMeHToB [lepuommdeckoit cuctemsr J[. . Menneneena.



XapakTepUCTUKa XUMHUYECKOIO 3JIEMEHTAa 10 ero mnojoxxkenutro B Ilepmommueckou cucreme [. .
Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUS paguyca aTOMOB XHMHMUYECKHUX DJJIEMEHTOB, METAJUNIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO Trpynmam M ImepuojaM. 3Hadenwe Ilepronnueckoro 3akoHa U
IIepnonnueckoil cUCTEMBbl XMMUYECKUX JIEMEHTOB I pa3BUTUA Hayku U npaktuku. [. 1. Mennenees
— Y4Y€HBIN U IPaXXIaHUH.

Xumnueckasi cBsizb. KoBajeHTHast (MOJISIpHASE U HEMOJISIpHAS)) CBS3b. DJIEKTPOOTPUIATEIHHOCTD
XUMHMYECKHX 3JIeMEHTOB. FIOHHas1 CBA3b.

Crenenp oxucieHus. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. llporecchl okucieHus u
BOCCTaHOBJICHMS. OKUCIINTENN U BOCCTAHOBUTEIH.

XUMUYECKUH  JKCIIEPHUMEHT: H3y4YeHHE OO0pa3lloB BEIIECTB METAJUIOB M  HEMETAJUIOB;
B3aMMOJCICTBUE TUAPOKCUIA ILMHKAa C pacTBOpPaMU KHCIOT M IIEJIOYEH; IPOBEIEHUE OIIBITOB,
WUIIOCTPUPYIOIIMX  MPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAaKUMM (TOpeHue, peakuuu
Pa3NoKEHUs, COETUHEHN).

9 knacc

BemecTtBo 1 XUMHYECKasl peaKust

Ilepnonnueckuit 3akoH. Ilepuonmueckas cucrema xumudeckux sieMeHToB [[. M. Menneneesa.
CrpoeHne aroMoB. 3aKOHOMEPHOCTHM B H3MEHEHHHM CBOMCTB XMMHMYECKHMX 3JIEMEHTOB IIEPBBIX TPEX
[IEpUOJIOB, Kajus, KajblUsl M UX COEIMHEHUH B COOTBETCTBUU C IOJOKEHHUEM DJIEMEHTOB B
Ileproguyeckoii cUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUAbl XUMUYECKOW CBA3H. THUMBI KPUCTAUIMYECKUX PELIETOK, 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT TUIA KPUCTAUINYECKON PEIIETKH U BUJA XUMUYECKON CBA3H.

Knaccudukanys 1 HOMEHKJIaTypa HEOPraHMYECKHX BELIECTB (MEXIyHAapoJHas U TPUBUAIbHASA).
XUMUYECKHE CBOWCTBA BEUIECTB, OTHOCALIMXCA K PA3IMYHBIM KJaccaM HEOPraHMYECKHX COCIUHECHM,
TFEeHETUYECKas CBSA3b HEOPraHUUYECKUX BELIECTB.

Knaccupukanus XUMHYECKMX peakUUil O pas3IuyHbIM HpU3HAaKaM ([0 YUCIYy U COCTaBy
YYACTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIIOBOMY 3G (EKTy, MO0 HM3MEHEHHIO CTEIEHEH OKHCICHUS
XMMHUYECKHX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO Y4YacTHUIO KaTajau3aTopa). DK30- M 3HIAOTEpPMHUYECKUE
peakuuu, TepMOXUMUYECKUE YPABHEHHUS.

ITonsatue o ckopoctu XxumMudeckoi peakuu. I[lonstie 06 0OpaTUMBIX 1 HEOOPATUMBIX XUMHUYECKUX
peakuusix. [IoHsTHE O TOMOTE€HHBIX M T'€TEPOreHHBIX peakuusx. [IoHsATHE 0 XMMHUECKOM paBHOBECHH.
@DaxTOopHl, BAUSAIOLUINE HA CKOPOCTh XUMUYECKON PEAKIIUH U NTOJIOKEHUE XMMHUECKOTO PABHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE ~ pPEAaKIMM,  DJIEKTPOHHBIM  OalaHC  OKHUCIIUTEIbHO-
BOCCTAaHOBUTENNBHON peakiuu. COoCTaBlIeHNE ypaBHEHUN OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMH C
HCIOJIb30BAaHUEM METO/Ia 3JIEKTPOHHOT0 OanaHca.

Teopus MEKTPONIUTUYECKON NUCCOLMALMUA. DJIEKTPOJIUTEI U HE- AIEKTPOJINTHL. KaTHOHBI, aHWOHBI.
MexaHu3M AMccOoIMalK BEIIECTB C Pa3jIMYHbIMU BUAAMH XUMUYECKOW cBsi3U. CTeneHb AUCCOLUAIIU.
CunbHble U crabble AIEeKTPOIHUTHI.

Peakuuu wnoHHOro oOMeHa. YcClOBHSA MPOTEKaHMUsSI peakUUid HOHHOrOo OOMEHa, IOJHBIE U
COKpalI€HHBIE HOHHBIE YypaBHEHMsS peakuuil. CBOMCTBa KHCIOT, OCHOBAHMM H COJIEH B CBETE
MpeACTaBICHUN 00 3JeKTpoNUTUUECKON nucconuanuu. KadecTBeHHBbIE peakiiuu Ha WOHBL. [loHsTHE O
TUJIPOJIN3E COJIEN.

XUMUYECKUN  DKCIEPUMEHT: O3HAaKOMJIEHME C MOJENSAMH  KPUCTANIMYECKHX  PEIIETOK
HEOPraHMYECKUX BEIECTB — METAJUIOB M HEMETAIJIOB (rpaduTa u aiMasa), CJI0XKHBIX BEHIECTB (XJIopHaa
HaTpHUsl); MCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHMUYECKON pEeakluu OT BO3JIEHCTBUS PazIUUHBIX
(bakTOpOB; HCCIIE0OBaHUE 3JIEKTPOIPOBOJAHOCTH PACTBOPOB BEIIECTB, MpOIlEcca JUCCOLMHUAIMUA KHUCIOT,
menoyed M cojeil  (BO3MOXHO  HCIIOJIb30BAHHWE  BHUJEOMAaTEpHalioB); IMPOBEJEHHE  OIbBITOB,
WUTIOCTPUPYIOIIUX MPU3HAKU MPOTEKaHUs peakiii HoHHOro oOMeHa (00pa3oBaHME OCaJ/IKa, BbIJCICHUE
rasza, oOpazoBaHUE BOJIbl); OIMbBITOB, WJUIIOCTPUPYIOIIMX HPUMEPHl OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakluu pas3JIoKEHHs, COSIWHEHMs); paclio3HaBaHHE HEOPraHWYECKUX BEIIECTB C
MTOMOMUIbIO0 KAYECTBEHHBIX pEaKLMii Ha HOHBI; PeIlIeHNE SKCIIePUMEHTAIbHBIX 3a/1a4.

Hemertayibl 1 MX coeIHHEHUSA

OObmas xapakTepucTtuka rajgoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHbIE CTENEHU
okucnenus. CtpoeHue U GU3NUECKHEe CBOMCTBA MPOCTHIX BEIIECTB — TaJIOT€HOB. XMMHUYECKHE CBOHCTBA
Ha IpUMepe XJopa (B3auMoIeCTBUE C METaJUIaMH, HEMeTallJlaMy, 1ieio4amu). XiaopoBogopo. ConsHas



KHUCJIOTA, XMMHMYECKHE CBOWMCTBA, IOJIy4Y€HUE, INpUMEHeHue. JlelcTBUEe XJopa M XJIOPOBOAOpOJa Ha
OpraHu3M 4esoBeKka. BakHelume XI0puasl U UX HaX0XKIEHUE B IPUPOJIE.

OOmiast xapakrepucTuka 31eMeHToB VIA-rpymnmbel. OCOOEHHOCTH CTPOSHHSI aTOMOB, XapaKTepHbIE
CTENEHHU OKUCIICHUS.

Crpoenne U (u3MUECKHE CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U CEpbl. AJUIOTPOIHBIC
MoJU(UKALMK KUCIOPOAA U cepbl. XMMHUUYECKHEe CBOicTBa cepbl. CepoBOIOpPOJI, CTpOeHHE, (PU3NUECKUE U
XUMHUYECKHE cBoMcTBa. OKCHIBI CEpbl KaK IPEICTAaBUTENM KHUCIOTHBIX OKCUAOB. CepHasl KHCIIOTa,
¢u3nyeckue U XMMUYECKHE CBOWCTBA (0OIIME KakK MpeACTaBUTENS Kilacca KUCIOT U crenu(puyecKue).
XUMHUYECKUE PEaKINH, JIeXKAIHe B OCHOBE IPOMBIIIICHHOTO CIOCO0a MOIY4YEeHHUS CEPHOM KHCIIOTHI
ITpumenenue. Conu cepHON KUCIIOTHI, KaUeCTBEHHAs peaklus Ha cynbdar-uoH. Haxoxnenue ceprl u eé
COCIMHEHUM B Ipupoae. XHUMHUYECKOE 3arpsA3HCHUE OKPYKAIOIIEW Cpenbl COCAVMHEHUSIMU Cepbl
(KMCIIOTHBIE A0/, 3arpA3HEHUE BO3/lyXa U BOJIOEMOB), CLIOCOOBI €ro Mpe10TBPaIEeHUs.

OO0mas xapakTepucTuKa MeMEeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIE
CTENEHU OKUCIICHUS.

A30T, pacnpocTpaHeHue B Npupoje, (pu3nMuecKkue U XUMHUEcKue cBoiictBa. Kpyrosopor a3ora B
npupoje. AMMHUAK, €ro (GU3MYeCKMe U XHUMHUYECKUE CBOWCTBA, MoslydeHue M npumeHenue. Comu
aMMOHMS, UX (U3NYECKHE M XMMHUYECKHE CBOMCTBA, MpuMeHeHHe. KauecTBeHHas peakuuss Ha MOHBI
aMMOHMs. A30THas KuUCIOTa, €€ MoilydeHue, (u3MYecKkue M XUMHMYEeCKHe CBoWcTBa (00mue Kak
MPEJCTaBUTENS KJlacca KHUCIOT W crnenuduyeckue). Vcmonp3oBaHHEe HUTPATOB U COJEH aMMOHHS B
KayecTBE MHHEpaJIbHBIX yHOOpeHHH. XHMMHUYECKOe 3arps3HEHHE OKpYXKarolled cpelbl COEIUHEHUSIMHU
a30Ta (KMCIIOTHBIE JT0KH, 3arpsi3HEHUE BO3AyXa, IOUBBI U BOJOEMOB).

®ocdop, amnorpornusie Monudpukamuu docdopa, GuznUecKue U XUMUYeckue cBoiicTBa. Okcup
dochopa(V) u bochopHas kucnora, pu3ndeckre 1 XUMUIECKHE CBOMCTBA, ToiydeHue. Vcnons30Banne
docdaToB B kKauecTBE MUHEPATBHBIX YAOOPEHUN.

O6mias xapakrepuctuka 31emMeHToB [VA-rpymmbl. OcCOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTEepPHBIC
CTENEHU OKUCIICHUS.

VYraepon, amnoTporHeie MOAU(UKALINY, PaCIPpOCTPAaHEHHE B MIPHUPOJE, GU3NIECKHE U XUMUYECKHE
cBoiicTBa. Ancopbuus. KpyroBopor yriaepona B mpupone. Oxcuibl yriaepoja, MX (usnueckue Hu
XMMHUYECKHE CBOMCTBA, JACWCTBUE HA JKUBBIE OPraHU3MBbI, IOJYyYEHUE M IPUMEHEHHE. DKOJIOTMUECKHe
npobnembl, CBsi3aHHBIE ¢ oKcuaoMm yriepoaa(lV); rumoreza rio0anbHOrO NOTEIUIEHUS KJIMMATa;
NapHUKOBBIM 3(dexT. YrompHass kuciaora u e€ coiu, UX (PU3MUECKHME U XUMHYECKHE CBOMCTBA,
nojrydeHue u npuMmeHeHue. KauecTBeHHas peakiusi Ha KapOoHaT-uOHBL Vcnonbp3oBaHue KapOOHATOB B
ObITY, MEIULIMHE, IPOMBILIIEHHOCTH U CEIbCKOM XO35HCTBE.

IlepBoHauyanbHble MOHATUS 00 OpPraHMYECKUX BEIIECTBAaX KAaK O COEAMHEHUSX yriepoaa (MeTaH,
3TaH, ITUJIEH, alleTWIEH, 3TaHOJI, TNIMIEPUH, YKCycHas Kuciorta). X cocTaB M XMMHUYECKOE CTPOECHHE.
[ToHaTHe 0 OMOJIOTMYECKH Ba)KHBIX BEIIECTBAaX: JKUpPax, Oeikax, yrieBoAax — M UX pPOJIU B JKU3HU
yesoBeka. MarepuaibHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COEIMHEHUM.

Kpemuuii, ero ¢usuueckue U XMMHUYECKHE CBOICTBa, mosiyueHue M npumeHeHue. CoeluHeHHs
KpeMHusi B npupoje. OOumme mnpexacraBieHuss o6 okcunae kpemHus(IV) u KpeMHUEBOH KucioTe.
Cunukatel, MX HCHOJb30BaHUE B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH. BakHeilmme cTpouTenbHble
MaTepuaibl: KepaMHKa, CTEKJI0, IIEMEHT, OeTOH, kene300eToH. [IpobieMbl 6€30MmacHOTO UCIOJIb30BAHUS
CTPOMTENBHBIX MAaTEPUAJIOB B IOBCEAHEBHOMN KU3HU.

XUMUYECKUN SKCIIEPUMEHT: H3yuyeHHe oO0pa3lloB HEOPraHMYECKHX BEIEeCTB, CBOMCTB COJITHOMN
KHUCJIOTBI; TPOBEACHUE KAUeCTBEHHBIX pPEAaKUMH Ha XJIOPUA-MOHBI W HaONIOJeHUE TPHU3HAKOB HX
MIPOTEKAHHUS; OMBITHI, OTpaXKaroue GU3NYECKne U XMMHUECKHE CBOMCTBA TaJIOTEHOB M UX COEAMHEHUN
(BO3MOXXHO HCIIOJIb30BAaHHE BHJCOMATEPHATIOB); O3HAKOMIICHHE ¢ 00pa3laMu XJIOPUAOB (TalOT€HUI0B);
O3HaKOMIJIEHHE ¢ oOpa3lamu cepbl U €€ COeMHEHUSMHU (BO3MOKHO HCIIOIb30BaHUE BHUIEOMATEPUANIOB);
HaOJIoZIeHne Mpolecca OOYIIMBaHMS caxapa IMoj JAEHCTBHEM KOHLEHTPUPOBAHHON CEpHOM KHCIOTHI;
M3Y4YeHHE XUMUYECKHX CBOMCTB pa30aBIeHHON CEpHOU KUCIIOTHI, IPOBEACHHE KaueCTBEHHOM peakliuy Ha
cynb(ar-uoH U HaONIO/IeHUEe MpPU3HAKAa €€ NMPOTEKAHWS; O3HAKOMIIEHHE C (PU3MUYECKUMH CBOWCTBAMH
azota, ¢ocdopa U UX coeqUHEHUHN (BO3MOKHO HCITOJIH30BaHUE BHJICOMATEPHAIOB), 00pa3iaMu a30THBIX
u ¢ochopHBIX ynoOpeHUil; momyueHue, coOMpaHUe, paclio3HaBaHME M HM3yYCHHE CBOWMCTB aMMHAaKa,
MIPOBEJICHUE KAueCTBEHHBIX peaklUUi Ha HMOH aMMOHMS U ¢ocdaT-HOH U U3yUYEHUE IMPU3HAKOB HX
NpOTeKaHMs, B3aUMOACUCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHCIOTBI C MeAbl0  (BO3MOXKHO
WCIOJIb30BaHNE BUJEOMATEPHANIOB); U3yUYE€HUE MOJIENed KpUCTaNIMYECKUX PEemIETOK aiamasa, rpadura,
¢bymiepeHa; 03HaKOMJICHHE € MPOLIECCOM aIcCOPOIIMU PAaCTBOPEHHBIX BEILECTB aKTUBHUPOBAHHBIM YITIEM U



YCTPOMCTBOM IPOTHBOra3a; MoJIyueHHue, COOMpaHue, pacrio3HaBaHNE U M3YYCHHE CBOWCTB YTIIEKHCIIOTO
ra3a; MpoOBEJCHHE KaueCTBEHHBIX peaklMi Ha KapOOHAT- W CHJIMKAT-MOHBI M M3y4EHHE MPU3HAKOB UX
MPOTEKAHUS;,  O3HAKOMJICHME C  MNPOAYKIHMEM  CHJIMKAaTHOM  MPOMBILUIEHHOCTH;  pEILIECHUE
JKCIEPUMEHTAIIBHBIX 337a4 110 TeMe «BaxxHelme HeMeTalulbl U UX COECIUHEHUSD.

MeTtaJuibl ¥ UX COeIMHEHUS

OO0masi XxapakTepUCTHKA XUMHUYECKUX DJIEMEHTOB — METAJUIOB HAa OCHOBAHUU UX TMOJOXKEHHUS B
[lepuoanueckoii cucreme xumuueckux snemeHToB J[. M. MengeneeBa u crpoeHusi atomoB. CTpoeHue
MeTauIoB. Metanyeckas CBsi3b U METaUIMYECKass KPUCTAUIMYECKass peuéTKa. DIIEKTPOXUMUYECKUN
psan HanpsbkeHHH MetaiioB. DU3MUECKME M XMUMHYECKHE CBOicTBa MeraimwioB. OOmme crnocoObl
MoJiydeHus: MeTajuioB. [loHATHE O KOPPO3UHM METAJJIOB, OCHOBHBIE CIOCOOBI 3aIllUTHI UX OT KOPPO3UHU.
CrunaBel (CTalb, YyryH, TIOPATIOMUHIM, OPOH3a) M X IPUMEHEHHE B OBITY ¥ IPOMBIIIUIEHHOCTH.

[lenounble MeTayuibl: moJsiokeHue B llepumonnueckoil cucreme XuMuyeckux saemeHToB [[. U.
MenpeneeBa; CTpOEHHE UX aTOMOB; HaxOoxXjaeHue B npupoje. dusnueckre U XMMUYECKUE CBOICTBa (Ha
npuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpHUS U Kanus. [IpuMeHeHne menoyHbIX MeTalIoB
U UX COCMHECHUM.

[IlenouyHO3eMeNbHBIE METAIBl MarHuii M KaJblLMi: MojoxkeHue B Ilepumonnueckoin cucreme
xuMH4YecKux 3eMeHToB /. 1. Menaeneesa; cTpoeHrne UX aTOMOB; HaX0XKJICHUE B Ipupoe. Puznueckue
U XUMHUYECKHE CBOMCTBa MarHus M Kainblus. Bakueiimme coeauHeHHs KajabIus (OKCH, TUAPOKCHUI,
conn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHEHUs!.

Amomunuil: nonoxenue B [lepuonnueckoi cucreme xumuueckux snemeHToB Jl. Y. Menneneesa;
CTPOCHHUE aToMa; HaxoXJeHue B rmpupone. DuU3MYECKHE U XUMUYECKHE CBOMCTBA QIIOMUHUA.
AmMdoTepHbIe CBONCTBA OKCHJIA U TUIPOKCHA ATFOMUHUA.

Kenezo: nmonoxenne B Ilepmoanueckoit cucreme xumudeckux siaeMeHToB . M. Menneneesa;
CTPOEHHE aToMa; HaxokaeHue B mnpupoge. dusmueckue u XuMHUUecKHe cBoMCTBa xene3a. OKCHIBI,
ruapokcuabl U conu xenesza(ll) u sxeneza(Ill), ux cocras, cBOMCTBa U MOTyYEHHUE.

XUMUYECKUH AKCIEPUMEHT: O3HAKOMJICHHE C 00pa3llaMH METAJUIOB M CIUIABOB, UX (U3NYECKUMU
CBOMCTBaMM;  H3y4YEHHE  pe3yJbTaTOB  KOPPO3MM  METaUIOB  (BO3MOXHO  HCIIOJIb30BAHUE
BUJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJEWUCTBUSA OKCHIA KalbLIUg U HATPUS C BOAOW (BO3MOKHO
HCI0JIb30BaHNE BUJIEOMATEPHAIIOB); UCCIIEIOBAHUE CBOMCTB JKECTKOM BOJIbI; IIpOLIEcCa TOPEHHUS JKEJIe3a B
KHCIIOpo/ie (BO3MOXKHO HCIONB30BaHUE BHAEOMATEPUANIOB); TMPU3HAKOB MPOTEKAaHUs KadeCTBEHHBIX
peakuuii Ha HOHBI (MarHus, Kajblus, amoMuHus, uHka, sxenesza(ll) m xenesa(Ill), memu(Il));
HaONIO/IEHWE W OINKCAHHE IMPOILIECCOB OKPAIIUBAHUS TJIAMEHM HOHAMH HATpUsA, Kalus W Kalblus
(BO3MOXKHO HCIOJIBb30BAaHUE BUAECOMATEPUAJIOB); HcCCeI0BaHUE aM(OTEPHBIX CBOMCTB T'MJIPOKCHIA
AIIOMUHHUS U TUAPOKCUJIA [IMHKA; PEIICHUE SKCIEPUMEHTANIBHBIX 3a]a4 10 TeMe «BakHeiine Meramibl
Y UX COCTUHECHUSI.

XuMus H OKpy:Kamowas cpeaa

HoBbie Marepuansl u TexHojgoruu. BemiecTBa W maTepuaiibl B TOBCEIHEBHOM XU3HM YEJIOBEKA.
XuMmus U 310poBbe. be3zomacHoe ucronb30BaHME BEIIECTB U XMMHUYECKHX peakiuii B ObITy. IlepBas
TIOMOIIIb TTPU XUMHUYECKHUX OKOTaxX M OTpaBieHUsX. OCHOBBI SKOJOTUUECKONW TPAMOTHOCTH. XHUMUUYECKOE
3arpsi3HEHUE OKpY’Karolel cpensl (mpenenbHas nomyctumas KoHieHTparus BemiectB — [1JIK). Pomb
XUMHUU B PEIICHUH SKOJIOTHUECKHUX MPOOIIEM.

[IpupoaHble HCTOYHUKHU YIJIEBOJOPOAOB (Yyroib, MTPUPOIHBIM Ta3, He(dTh), MPOIYKTHl HX
nepepaboTKH, UX POJIb B OBITY M MPOMBIIIJIEHHOCTH.

XUMHUYECKUH OKCIIEPUMEHT: H3yuyeHUue oOpa3loB MaTepuanoB (CTEKIO, CIUIaBbI METaJlIOB,
MOJINMEPHBIE MaTepUabI).

METATIPEAMETHBIE CBA3W YYEBHOI'O ITPEJIMETA
8 kimace

Peanu3aruss MeXIpeAMETHBIX CBSI3€H NMPU M3YYEHHH XMMHHM B 8 KJIACCE OCYIIECTBISIETCS 4Yepes
HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATHH, TaK M TMOHATHH, ABISIONIMXCS CHCTEMHBIMU
JUISL OTJIEIBHBIX ITPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1u11e ecTecTBEHHO-HAYYHbIE TIOHATH: HAYYHBIH (DaKT, TMIIOTE3a, TEOPHs, 3aKOH, aHAJIN3, CHHTES,
KJ1accupuKalys, NepUOAUYHOCTb, HAOIIOJIEHHE, SKCIIEPUMEHT, MOJAEIUPOBAHUE, HU3MEPEHUE, MOJEINb,
SIBJICHUE.




®dusuka: Marepusi, aToM, IJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIUJI, U30TOMbI, PAAUOAKTUBHOCTb,
MOJIEKYJIa, JJIEKTPUYECKUI 3apsijl, BEUIECTBO, TeNo, 00BEM, arperaTHOE COCTOSHHME BEIIeCTBA, ras,
(I)I/I3I/I‘IGCKI/IG BCJIMYHHBI, CAUHUIBI U3SMCPCHHA, KOCMOC, ITJIAHCTHI, 3Bé3l[bl, COJIHL[G.

buonorust: porocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MHUHEpasbl, TOPHBIE MOPOJIBI, TOJE3HBIE MCKONAEMBbIE,
TOIUIMBO, BOJTHBIE PECYPCHI.

9 knacc

Peanu3zanus MeXNpeAMETHBIX CBSI3el MPU M3YYCHWH XUMHH B 9 KJlacce OCYIIECTBISIETCS uepe3
HCIIOJB30BAaHUC KaK O6H_[I/IX CCTCCTBCHHO-HAYUYHBIX HOHHTHﬁ, TaK U HOHSITI/If/'I, ABJIAIOIIUXCA CUCTEMHBIMHA
IUISL OTAEJTBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO LUKIA. Peanm3anus MeXNpeaIMETHBIX CBA3ed NpH
U3y4CHUU XMMUHU B 9 Kilacce OCYILECTBISIETCS Yepe3 MCIOJIb30BaHHE KaK OOLIMX €CTeCTBEHHO-HAYYHBIX
HOHSTHH, TaK U NOHATUH, SBIISIOIIUXCS CUCTEMHBIMH JUIS OTJEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO
UKJIA.

OOmmue ecTeCTBEHHO-HAYYHbIE MTOHATH: HAyYHbIH (DaKT, TUIIOTE3a, 3aKOH, TEOPHS, aHATIN3, CUHTE3,
KJIaccU(UKalus, NePUOANIHOCTb, HAOIIOJICHHUE, SKCIICPHUMEHT, MOJCIMPOBAHUE, U3MEPEHUE, MOJICIb,
SIBJICHUE, TAPHUKOBBIN 3 (PEKT, TEXHOIOTHS, MaTEPUAIIBL.

®dusuka: Matepusi, aToM, AJIEKTPOH, IMPOTOH, HEUTPOH, MOH, HYKJIHJI, U30TONbI, PAAUOAKTUBHOCTb,
MOJIEKYJIa, JJIEKTPUYECKUN 3apsd, NPOBOAHUKH, IOJYNPOBOAHUKH, IUDJICKTPHKH, (OTOIIEMEHT,
BEIIECTBO, TEJNO, O0O0BEM, arperaTHoe COCTOSHHE BEIIECTBA, TIa3, pacTBOp, PacTBOPHMOCTH,
KpHCTAJUIMYECKasi pemeTka, CIUIaBbl, (PU3MYECKUE BEIWYHMHBI, CIMHUIBI H3MEPEHHS, KOCMHYECKOE
MPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, CoHIIE.

buonorus: ¢orocuHTe3, apIxaHue, Ouocdepa, IKOCHCTEMa, MHHEpPAIBHBIE YIOOpEHHS,
MHKPO3JICMECHTBI, MAKPO3JICMCHTLI, TUTATCIIbHBIC BEIICCTBA.

I'eorpadust: atmocdepa, rumpocdepa, MuUHEpalbl, TOPHBIE IOPOJBI, TOJIE3HBIE HCKOIAEMEbIE,
TOIUTMBO, BOOHBIE PECYPCHI.

INVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUA YYEBHOI'O IIPEIMETA
OcBoenne y4eOHOro mpenMeTra «XUMHUS» JIOJDKHO OoOecreyuBaTh JOCTHKEHHE Ha YpPOBHE OCHOBHOTO
obmiero oOpa3oBaHMs CIEAYIOMIMX JHYHOCTHBIX, METANPEIMETHBIX M TPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB:
JInyHOCTHBIE pPe3yJIbTAThI

JINYHOCTHBIE PEe3yabTAThl OCBOEHHS MMPOrpaMMbl OCHOBHOT'O 00IIero 00pa3oBaHUs TOCTUTAIOTCS B
XoJle OOy4eHHs] XMMHUU B €IMHCTBE Yy4eOHONM M BOCHUTATENbHOM nesTenbHOCTH OpraHusaluu B
COOTBETCTBUM C TPAJULMOHHBIMM POCCUHCKAMHU COLMOKYJIBTYPHBIMH M JyXOBHO-HPaBCTBEHHBIMH
LEHHOCTSAMHU, MIPUHITHIMU B OOLIECTBE MpaBUIaMH U HOPMAaMHU MOBEACHUS U CIIOCOOCTBYIOT IMpolieccaM
CaMOTIO3HAHUS, CAMOPA3BUTHS U COLUATN3AIIMH 00yUYaIOIIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAKAIOT CHOPMUPOBAHHOCTD, B TOM YHCJIE B YACTH:

ITaTpHOTHYECKOr0 BOCIIMTAHUSA

1) LEHHOCTHOTO OTHOIIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY
HaclleIN0, MOHUMaHMsI 3HAaYeHHUs XMMUYECKON HAyKH B )KM3HHM COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH
BJIQJIETh JIOCTOBEPHOM HH(pOpManued O TNepeAOBbIX JOCTHKEHUSAX M OTKPBITUAX MHPOBOM H
OTEYECTBECHHON XMMHH, 3aMHTEPECOBAaHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOWCTBE MUpa U OOILECTBa;

I'paxxnanckoro BoCnMTaHus

2) mpeCcTaBIeHUs O COLMATIBHBIX HOPMaxX U MpaBHIaX MEXIUYHOCTHBIX OTHOLICHUH B KOJUIEKTHBE,
KOMMYHHMKAaTUBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO IIOJIE3HOM, Yy4eOHO-UCCIIE0BATEIbCKOM,
TBOPYECKOM M JPyrux BUAAX AEATEIbHOCTH; TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOW JEATEIIbHOCTH
IIpU  BBINIOJHEHUH Y4YeOHBIX, IO3HABATENbHBIX 3a/]a4, BBINOJHEHUH XUMHYECKHX DSKCIIEPUMEHTOB,
CO3JIaHMM y4YEOHBIX MPOEKTOB, CTPEMJIEHUS K B3aMMOIOHMMAaHMIO M B3aMMOIIOMOIIM B IPOIECCE ITOM
y4eOHOM J1eATeIbHOCTH; TOTOBHOCTU OLIEHMBAaTh CBOE IOBEIEHHME W IOCTYINKH CBOUX TOBAapHUIIEH C
MTO3ULMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUN IOCTYIKOB;

ILlenHOCTH HAYYHOT 0 NO3HAHUS

3) MUPOBO33PEHUYECKHUX IMPEJICTABICHUI O BEIIECTBE M XMMUYECKOM PEeaKIMH, COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIONIMX OCHOBY JJISi IOHUMaHUS CYIIHOCTH HAay4HOM
KapTUHbl MHUpa; MpPEJCTAaBICHUNH OO0 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPHPOJIBI, B3aUMOCBS3SIX
YesioBeKa ¢ MPUPOJHON Cpeloil, 0 posi XMMHHU B MTO3HAHUH 3TUX 3aKOHOMEPHOCTEI!;



4) mno3HaBaTENbHBIX MOTHBOB, HAINpPABIECHHBIX Ha TMOJYYCHHE HOBBIX 3HAHUM 1O XHUMHH,
HEOOXOIUMBIX JUTsl O0BSICHEHUS HAOIIOJaEMBIX TTPOIIECCOB U SBJICHHI;

5) mo3HaBaTenbHOM, WH(GOPMAIMOHHOW M YWTATEIbCKOW KYyJIBTYPHI, B TOM YHCIIE HAaBBIKOB
CaMOCTOATENIbHOW pabOThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHON JIUTEPATYpOH, JOCTYITHBIMHU
TEXHUYECKUMU CPEJICTBAMU HHPOPMAITMOHHBIX TEXHOJIOTHIA;

6) mHTEpeca K OOYYECHHUIO W IIO3HAHWIO, JIOOO03HATEILHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caMo00pa30BaHUIO, MPOCKTHOW M HCCIEIOBATEIbCKOW JEATEIHHOCTH, K OCO3HAHHOMY BEIOODPY
HaIpaBJIEHHOCTH M YPOBHS OOY4YCHHS B JAJIbHEHUIIICM;

®opMHUPOBAHUA KYJIbTYPbI 310POBbS

7) oco3HaHMsI IIEHHOCTH >KM3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha
3I0pOBBI 00pa3 JKU3HH, OCO3HAHUS IMOCICICTBUN M HEMPUATHS BPEIHBIX MPUBBIUEK (yrmoTpeOsieHus
AJIKOTOJI5, HAPKOTHUKOB, KYPEHHS), HEOOXOIUMOCTH COOJIFOICHHS MpaBUil 0€30IMaCHOCTH TIPH OOpaIieHun
C XUMUYECKUMU BEIIECTBAMU B OBITY U PEaTbHOM KU3HU;

TpyaoBoro BocnuTaHusA

8) mHTepeca K MPAKTHUYECKOMY H3y4YEHHIO NpOoQeccuil W TpyAa pasjiMyHOro poja, YBaXKCHHE K
TpyAy W pe3ysibTaTaM TPYIAOBOH IEATEIbHOCTH, B TOM YHCIE€ HAa OCHOBE INMPUMEHEHHUS MPEAMETHBIX
3HAHUW TI0 XWMHH, OCO3HAHHOTO BBHIOOpA MHIUBUAYATHHOW TPACKTOPUH MPOIODKCHUS 00pa3oBaHUS C
y4€TOM JTUYHOCTHBIX HHTEPECOB U CIOCOOHOCTH K XMMHUHU, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH;
YCHEIHON TMPOPECCHOHATBHON JCSITENTFHOCTH W PA3BUTHS HEOOXOJMMBIX YMCHHH,; TOTOBHOCTH
aJanTUPOBATHC B IPO(EeCCHOHATBLHOM cpelie;

9K0JI0ruH4YecKoro BOCIUuTaHus

9) sKosoruyecKku I1enecooOpa3HOro OTHOIIEHUS K MPHUPOAE KaK UCTOYHHUKY >KM3HHM Ha 3emie,
OCHOBE €€ CyYIEeCTBOBAHMS, IOHUMAHUS IIEHHOCTH 3J0pOBOTO M 0Oe30macHOro oOpas3a JKHU3HH,
OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3UYECKOMY U TCHUXHYECKOMY 3JI0POBBIO, OCO3HAHUS
IIEHHOCTH COOJIIOJICHUST TPaBWJI OE301IaCHOrO TOBEIEHHUs IMpH pPadOTe ¢ BEIIeCTBAMH, a TaKKe B
CUTYaLUX, YTPOXKAIOUIUX 30POBBIO U KU3HU JIIOJIEH;

10) crocoOHOCTH MPUMEHSTH 3HAHHS, MMOJIy9aeMble NMPU M3YUYCHUW XHMHH, JUIS PEIICHHUsS 3aiad,
CBA3AHHBIX C OKpYXKarolled MPUPOJHON Cpeloi, MOBBIILICHUS YPOBHS SKOJOTHYECKOW KYJIBTYPHI,
OCO3HaHUs TJ00AJTBPHOTO XapaKTepa HSKOJIOTMYECKUX NPOoOJIeM M MyTe HUX PEIIeHUS MOCPEACTBOM
METOHO0B XUMHUHU,

11) 9KOJOTMYECKOTO0 MBIIUICHUS, YMEHHMS PYKOBOJICTBOBAThCS WM B  TO3HABATEILHOM,
KOMMYHUKATUBHOM U COLIMAJIBHOW MPAKTHUKE.

MeTanpeameTHblie pe3yabTaThl

B cocraBe MertampeaMETHBIX PE3yAbTATOB  BBLACNSAIOT 3HA4MMble 17  (QOpMHUpPOBAHUS
MHUPOBO33pEHUsI OOIIEHAYYHbIE TTOHATHUS (3aKOH, TEOpHs, MPUHIIUII, TUIIOTE3a, (aKT, CUCTeMa, MPOIIECC,
OKCIIEPUMEHT U [Ip.), KOTOpPHIE HCIIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpeAMeTax W
MO3BOJISIFOT Ha OCHOBE 3HAHUH M3 3TUX MPEeIMETOB (JOPMHUPOBATH MPEACTABICHHUE O IIEIOCTHOW HAy4YHOU
KapTUHE MHpa, H YHUBEpcalbHble YyueOHbIe JeicTBHsS (MMO3HABATENbHBIE, KOMMYHUKATHUBHEIE,
pEeryJisTUBHBIE), KOTOpbIe OO0OecCreyuBalOT (PopMUpOBaHHE TOTOBHOCTHU K CaMOCTOSATEIBHOMY
TUTAHUPOBAHUIO U OCYIIECTBICHHUIO YIEOHOU IeATEIbHOCTH.

MeranpeamMeTHbie pe3yibTaThl OCBOCHHUS O0pa30BaTEIbHON MPOrpPaMMbl MO XUMHUHU OTPAKAIOT
OBJIQJICHHE YHUBEPCAJIbHBIMHU MIO3HABATEIbHBIMU ACHUCTBUSAMHU, B TOM YHUCIIE:

ba30oBbIMH JIOrHYeCKHMHU AeHCTBUIMHA

1) yMeHHueM HCTOIb30BaTh NPUEMBI JIOTUUECKOTO MBIIIJIEHUSI IPU OCBOCHUU 3HAHMM: PACKPHIBATH
CMBICII XHMUYECKHX TMOHATHU (BBIICNATh WX XapaKTEpHbIC MPHU3HAKH, YCTAHABIMBATH B3aHMMOCBS3b
C IPYTUMH TIOHATUSMHU), HCIONH30BATh TMOHATUS ANl OOBSCHEHUS OTICNBbHBIX (PAKTOB W SIBICHUH;
BBIOMPATh OCHOBAHMS M KPUTEPHUH IS KIacCH(UKAIIMN XUMHUYECKUX BEIICCTB U XUMUYCCKUX PEAKITUN;
yCTaHABIMBATh MPUYMHHO-CIICJICTBEHHBIE CBSI3U MEXKIYy OOBEKTaMH H3y4YeHUS; CTPOUTH JIOTHYECKUE
paccyxenusi (MHIYKTUBHBIC, JETYKTHBHBIC, 10 aHAJIOTHH ); JEJIaTh BBIBOJIBI U 3aKITIOUCHNS,

2) yMeHHEeM TMpPUMEHSATh B TMPOLECCe TMO3HAHMS TOHATUS (TIPEIMETHBIE U METANpPEAMETHEIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJIENH, UCTIOJb3yeMble€ B XUMHH, MPE0OPa30BBIBATH IIIMPOKO MTPUMEHSIEMBIE
B XMMHUU MOJENbHBIE TPECTaBICHUS — XUMHUYECKUN 3HAK (CHMBOJI dJIEMEHTA), XUMU4ecKasi (hopMyIia u

ypaBHEHHE XUMHUYECKON pEaKIMu — TPH PElICHUH y4eOHO-TIO3HABATEIBHBIX 3a7a4; C YYETOM ITHUX
MOJIETIBHBIX MPEACTABICHUM BBISBIATH WU XapaKTEPU30BATH CYLIECTBEHHBIC NPU3HAKU H3y4aeMbIX
00BEKTOB — XHMMHYECKHX BEHIECTB M XHUMHYECKHUX PEaKIMi, BBISIBIATH OOIIHME 3aKOHOMEPHOCTH,

NPUYHUHHO-CIICACTBCHHBIC CBA3W U MPOTHUBOPCUYHA B HU3YYACMBIX IMPOHCCCAX H ABJICHUAX,; IpCIjiaraTb



KPUTEPHUH JJIS BBISIBICHUS STHX 3aKOHOMEPHOCTEW M MPOTUBOPEUMIA; CAMOCTOSITEIHLHO BHIOUPATH CIIOCO0
pereHus: yuyeOHOW 3amaun (CpaBHUBAaTh HECKOJBKO BapHAaHTOB PEIICHUS, BBHIOMpATh Hauboiee
MOAXOIALINM ¢ yUETOM CaMOCTOSTENBHO BbIIETICHHBIX KPUTEPHEB);

Ba3oBbIMH HccIe10BATEIBCKUMH 1eHCTBUAMHA

3) yMEHHEM UCIOJb30BaTh IIOCTABJIEHHBIE BOIIPOCHl B KAUECTBE MHCTPYMEHTA IIO3HAHMSI, a TAKXKE B
KauecTBE OCHOBBI Il (OPMUPOBAHMSI THUIIOTE3bl IO TMPOBEPKE MPABUIBHOCTH BBICKAa3bIBAEMBIX
CYXKJICHU;

4) npuoOpeTeHHe OINbITA MO IUIAHUPOBAHUIO, OPraHU3allMd U MPOBEICHUI0 YYCHHUYECKHUX
SKCIIEPUMEHTOB: YMEHHME HaONIOAAaTh 3a XOAOM IIPOLIECCa, CAMOCTOSTENBbHO IMPOTHO3UPOBATH €r0
pe3ynbratr, GopMylnupoBaTh OO0OOIIEHHs ¥ BBIBOJABI 10 pe3yjabTaTaM MPOBEAEHHOTO OIBITA,
HCCIIe0BaHUSs, COCTABIIATh OTUYET O MPOJICIaHHOMN padoTe;

Pa6oroii ¢ unpopmanueit

5) yMeHueM BBIOMpaTh, aHAIM3UPOBATH U MHTEPIPETUPOBATH MH(GOPMAIMIO PA3TUYHBIX BHIOB U
dbopM TpeacTaBICHUS, NOMYyYaeMyld W3 pa3HbIX HCTOYHUKOB (HAay4HO-TIOMYJIApHAs JIUTEpaTypa
XMUMHAYECKOTO COZEp)KaHUs, CIPABOYHBIE IOCOOMs, pecypchl MHTepHeTa); KPUTHYECKH OICHHBATh
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(OPMAIIHUIO;

6) yMeHHeM IMPHUMEHATh Pa3IMYHBIE METOABI M 3apPOCHl MPHU MOUCKE M 0TOOpe MHPOpPMALUU H
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOIUMBIX JUIS BBIIIOJHEHUS Y4€OHBIX M MO3HABATENBHBIX 33Ja4 OMpe-
JeJIEHHOTO TUIIA; IPUOOPETEHUE OMbITA B 00JIACTU UCIIOJIb30BaHUS MHPOPMAILIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH, OBJIaJIEHUE KYJIbTYpOH aKTHUBHOTO MCIOJIb30BAaHUSI PAa3IMYHbIX ITOMCKOBBIX CHUCTEM;
CaMOCTOSITENTFHO BBIOMpATh ONTHMAJIbHYIO (opMy mpeacTaBieHUss WHGOPMALMUA W WILTIOCTPUPOBATH
pelaeMble 3a7aud  HECIOXKHBIMH CXEMaMH, JuarpamMmamu, JApyrumMu GopmamMu rpadukd U uX
KOMOHHALIMSIMU;

7) yMEHHEM UCIONB30BaTh M AaHAIM3UPOBATh B Ipoliecce Y4eOHOM M HCCIEeN0BATENbCKOM
JESTeTbHOCTH WH(POPMALUIO O BIMSHUU TPOMBIIUIEHHOCTH, CEIIBCKOTO XO3SCTBa M TPAaHCIOPTa Ha
COCTOSIHME OKPY>Karollel TPUPOJHOU Cpebl;

YHuBepcaJlbHBIMM KOMMYHHKATUBHBIMH el CTBUSIMU

8) ymeHHeM 3ajaBaTh BOIIPOCHI (B XOJ€ AMajiora W/Wik AUCKYCCHHU) MO CYIIECTBY 00CYXIaeMoii
TeMbI, JOPMYIUPOBATH CBOU MPEATIOKEHNS OTHOCUTEIIBHO BHITIOIHEHUS MPEIIOKESHHON 33/1a4u;

9) npuoOpereHue OmbITa MPE3EHTAMU PE3YJIbTATOB BBIIOIHEHUS XMMHUYECKOIO SKCIEpUMEHTa
(;1abopatopHOro OMbITa, Ja00PATOPHOI PAOOTHI MO UCCIEIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOEK-
Ta);

10) 3auHTEpEeCOBaHHOCTh B COBMECTHOM CO CBEpCTHUKAMHU IIO3HABATENIbHOM U MCCIIE0BATENbCKON
JeSTeIbHOCTH MPHU PELICHUHM BO3HMKAIOIMX MpoOJIeM Ha OCHOBE ydé€ra OOLIMX HMHTEPECOB M COIJia-
COBaHMsI MO3UIMI (00CYXIeHUS,, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMBI», KOOPIWHAIMS COBMECTHBIX
JecTBUH, onpesiesieHne KpUTEPUEB MO OLIEHKE KaueCTBa BBHIIOJIHEHHOM paboThI U JIp.);

YHuBepcalbHBIMM PeryJATHBHBIMHU A€l CTBUAIMH

11) ymeHueM caMOCTOSATENBbHO OIpPEeNATh LEeNu AEATeNbHOCTH, IUIAHUPOBATh, OCYILECTBIATH,
KOHTPOJMPOBaTh M MPU HEOOXOIMMOCTH KOPPEKTHPOBATh CBOIO JAESITENBLHOCTb, BBIOMpATh Haumbosee
3¢ deKTUBHBIE CITOCOOBI pelIeHHs] YYeOHbIX M MO3HABATENBHBIX 33/1a4, CAMOCTOSATENIBHO COCTAaBIATh WU
KOPPEKTUPOBATh MPEIOKEHHBIM AJITOPUTM JCUCTBUM NPU BBITOJIHEHUM 33JaHUNA C YYETOM IOJIYyYEHUS
HOBBIX 3HAaHUH 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKLHMAX; OLEHHBATh COOTBETCTBUE
MIOJIyYEHHOTO pe3ysbTara 3asBJIE€HHON LeH;

12) ymeHueM ucnonbp30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEIaracMble B YCJIOBHH 3a/laHUN.

IIpenmeTrHble pe3yabTaThl

B cocraBe mpeaMeTHBIX pe3ysbTaToB 110 OCBOCHUIO 0053aTEBHOIO COJEp)KaHUsl, YCTAHOBICHHOTO
JTAHHOW TpUMEpHON pabodeil mporpaMMoM, BBLICISIOT: OCBOCHHBIC OOYYAIOIIMMUCS HAy4dHbIC 3HAHMSI,
YMEHUS U CIIOCO0bI ASUCTBHM, criennduyeckue 1 IpeaMeTHON 001acTu « XUMHSD», BUJIBI JESITEIbHOCTH
[0 TOJYYEHHI0 HOBOT'O 3HAHMS, €0 WHTEpHpEeTaliH, NPeoOpa3oBaHUI0 M MPUMEHEHHUIO B Pa3IMUHBIX
y4EOHBIX ¥ HOBBIX CUTYaIUSX.

[IpenMeTHBIE pe3ynbTaThl OTPAKAIOT CPOPMUPOBAHHOCTD Y 00YUAIOIIMXCS CIETYIOMNUX YMEHUM:

8 kiace

1) packpwvieams cmpici OCHOBHBIX XMMHUYECKHX MOHSATHIA: aTOM, MOJICKYJIa, XUMHUUECKHIA 3JIEMEHT,
MIPOCTOE BEILIECTBO, CJIOXXHOE BEIIECTBO, CMeCh (OJHOPOAHAs U HEOJHOPOJHAs), BaJCHTHOCTb, OT-
HOCHUTEJIbHAS aTOMHAsl U MOJIEKYJISipHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsl Macca, MaccoBas
J0Js1 XMMHYECKOTO 3JIEMEHTa B COCJMHEHUHU, MOJISIPHBIM 00BEM, OKCHJ, KHUCIOTa, OCHOBAHUE, COJb,



ANEKTPOOTPHUIIATETILHOCTh, CTENEHh OKHUCIICHUS, XUMHYECKas peakius, KIacCu(UKAIM pPeaKIIHii:
peaKuuu COEIWHEHUS, PEeaKUUHU pa3joKEHUs, PpEeaklUHd 3aMelleHUs, peakuuu OOMeHa, HK30- U
SHAOTEPMHUUYECKUE PEAKINH; TeIoBoi 3(P(eKT peakuuu; saApo aTroma, SICKTPOHHBIA CJIOW aToma,
aToMHas opOuTaib, paguyc aromMa, XHUMHUYECKas CBs3b, MOJIApHAS W HEMOJIApHAs KOBAJEHTHAasl CBS3b,
MOHHAs CBS3b, MOH, KaTHOH, aHUOH, PaCTBOP, MAaccoBasi J0JIA BellecTBa (MPOLIEHTHAS KOHICHTpALus) B
pacTBope;

2) unmocmpuposams B3aUMOCBS3b OCHOBHBIX XUMHUYECKUX MOHATUN (CM. M. 1) M MPUMEHSTH 3TH
MOHSTHSI TIPU OMMCAHUU BEILIECTB U UX MPEBPAICHHIA;

3) ucnonvzosams XUMHYECKYIO CHUMBOJIMKY JUIsSi COCTaBJICHUs (OpMYJT BEIIECTB W YpaBHCHUMN
XUMHYECKHUX PEaKIIHii;

4) onpedensimp BaJCHTHOCTh aTOMOB 3JICMCHTOB B OMHAPHBIX COCIUHCHUSX; CTCIICHb OKHCICHHUS
AJIEMEHTOB B OMHAPHBIX COCAMHEHUSX; TPUHAIEKHOCTh BEHIECTB K ONPeAeIEHHOMY KJIacCy COSAMHEHUI
o Gpopmysam; BUJI XUMUYECKOH CBsI3H (KOBAJICHTHAS U MOHHAS) B HECOPTAHUYCCKUX COCTUHCHUSX;

5) packpvieamo cmwicn Ilepuomuueckoro 3akona J[. M. MenaeneeBa: JIeMOHCTPUPOBATH
MOHMMAaHHUE TEPHOAMYECKONW 3aBHCHUMOCTH CBOMCTB XHMHUYECKHMX 3JEMEHTOB OT HX IIOJOXEHHUS B
[leproanueckoil cucTeMe; 3aKOHOB COXPAHEHHS MAacChl BELIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJICKYJISIPHOTO y4YEHHsI, 3aKOHa ABOrajgpo; ONHCHIBATb M XapaKTepU30BaTh TaOIWYHYIO (opMy
[leprognueckoil cHUCTEMBbl XMMHUYECKHX D3JIEMEHTOB: pa3linyaTh IMOHATUS «rjaBHas mnoarpynna (A-
rpynmna)» u «mmodounas moarpymnmna (b-rpymma)», Maibsie 1 00JIbIINE TIEPUOJIBI; COOTHOCUTH 0003HAYCHHSI,
KOTopble uMeroTcsi B Tabnuie «llepuonnyeckas cucreMa xumuueckux snemeHToB . . MenneneeBay ¢
YHCIIOBBIMH XapaKTEPUCTHUKAMH CTPOSHHS aTOMOB XMMHUYECKUX JIEMEHTOB (COCTaB M 3apsii siapa, odliee
YHCIIO 3JIEKTPOHOB M paclpeiesieHre X MO JIEKTPOHHBIM CIIO0SIM);

6) rkraccuguyuposams XUMHYECKUE dIICMEHThI; HCOPraHMUECKHE BEIIECCTBA; XUMUYCCKUE PEaKIIU
(Mo uMCcy ¥ COCTaBY YYacTBYIOIIUX B PEaKIMU BEIIECTB, IO TEIUIOBOMY 3 (DeEKTY);

7) xapaxmepuzosams (onuceléams) OOIIHME XUMHUCCKHUE CBONCTBA BELICCTB Pa3IMYHBIX KIIACCOB,
MOATBEPK/asi OMHCAHHE MPUMEpPAaMU MOJEKYJSIPHBIX YpPaBHEHUH COOTBETCTBYIOIIUX XHUMHUYECKHX
peakuuii;

8) nmpoecnosuposams CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT WX Ka4eCTBEHHOI'O COCTaBa;
BO3MOYXHOCTH TIPOTCKAHHS XUMUYCCKUX MMPEBPAIICHUI B Pa3IMIHBIX YCIOBUSX;

9) ebluUCAAMbL OTHOCUTEIBHYIO MOJIEKYIISIPHYIO W MOJISIPHYIO MAacChl BELIECTB; MACCOBYIO JIOJIO
XUMHUYECKOT0 3J€MEHTa M0 (opMysie COEIUHEHHS; MacCOBYIO JOJIO BEIIECTBA B PAacTBOPE; MPOBOAUTH
pacuéThl 10 YpaBHEHUIO XUMUYECKOHN peakinu;

10) npumensimp OCHOBHBIC OINEPAIMH MBICIUTEIBHON JEATCIPHOCTH — aHaJu3 W CHHTE3,
CpaBHeHHEe, 0000IeHUe, CHCTeMaTH3allhi0, KIacCU(UKAINIO, BBISBICHHE MPHUUYMHHO-CIEACTBEHHBIX
CBSI3eH — JUIS M3y4YCHHS CBOWCTB BEIIECTB W XWMHUYECKHX pPEAKIUi; €CTeCTBEHHO-HAYYHBIE METOJIbI
MO3HaHUS — HaOJI0eHNEe, U3MEPEHHE, MOIETHPOBAHUE, SKCTIEPUMEHT (PeaTbHbIi U MBICTICHHBIN );

11) credosams npaBUiIaM MOJB30BAHUS XUMUYECKOW TIOCY/ION 1 JTaOOpaTOPHBIM 000PYIOBAHUEM, &
TaK)Ke TMpaBuUjaM OOpalleHHs C BEHIECTBAMH B COOTBETCTBUM C HMHCTPYKIHSMH 10 BBINOJHEHHUIO
71a00PATOPHBIX XMMHUUYECKUX OMBITOB MO MOJYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (BOJOpPOAA U
KHUCJIOPOAa), MPUTOTOBICHUIO PACTBOPOB C ONpEeNEHHON MaccOBOM J0iel pacTBOPEHHOIO BEIIECTBa;
TUTAHUPOBATh M TPOBOJUTH XHMHYECKHE DKCIIEPUMEHTHI 0 PACIO3HABAaHUIO PACTBOPOB MIENOUYEH H
KHCIIOT C TIOMOIIIbIO HHAUKATOPOB (JIakMyC, peHondTaNnenH, METHIOPAHXK U Ip.).

9 kiace

1) packpwvieamv cmbici OCHOBHBIX XMMHUYECKUX MOHATHIA: XUMHUYECKUHN AJIEMEHT, aTOM, MOJIEKYIIa,
WOH, KaTHOH, aHHOH, IPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, BAJIEGHTHOCTb, JEKTPOOTPULATENILHOCTD,
CTETICHb OKHUCJICHMS, XMMUYECKasl pPeakiMs, XMUMHYECKas CBs3b, TEIUIOBOW A((EKT peakiuu, MoJb,
MOJISIPHBIA 00BEM, PacTBOP; IEKTPOIUTHI, HEIJIEKTPOIHUTHI, JEKTPOIUTHUECKAS AUCCOIHAIS, PEAKIIUU
HOHHOTO OOMEHa, KaTaiu3aTop, XUMHYECKOe paBHOBECHE, OOpaTHMble M HEOOpaTUMbIC pPEaKIluy,
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEAaKIWW,  OKHCIHWTEIb, BOCCTAHOBHUTEIb,  OKHUCICHHE W
BOCCTAHOBJICHHE, aJJIOTponusi, amMQpOTepHOCTh, XUMHUYEcCKas CBs3b  (KOBaJieHTHas, HWOHHAafi,
MeTaJUTnYecKast), KPHUCTATMUECKasi pPEeNIéTKka, KOPPO3HsS METAJUIOB, CIUIaBBl; CKOPOCTh XHMHUYECKOMH
peakuuu, npeaensHo nomyctumas konmnentpanus (I11K) Bemecrsa;

2) uLIOCmMpUpo6an: B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHX MOHATHHA (CM. M. 1) ¥ MPUMEHSATH 3TH
TIOHSTHSI TIPU OMMCAHUU BEIIECTB U MX MPEBPAICHHIA;

3) ucnonvszosames XUMHYECKYIO CHUMBOJIMKY Ui COCTaBJICHHUS (DOpMYJ BEIIECTB M ypaBHEHHIA
XUMHYECKUX PEAKIIUM;



4) onpedensimv BaJCHTHOCTh W CTCICHb OKUCICHHS XHUMUYECKUX DJIEMCHTOB B COCIUHEHUSX
Pa3IMYHOIO COCTaBa; MPHUHAIJICKHOCTh BEIIECTB K ONpPENENEHHOMY KJIACCY COEAMHEHUH 1Mo Gopmyiiam;
BUJ XUMHUYECKOM CBsI3U (KOBaJICHTHAs, HOHHAsI, METAJUTMYECKas) B HEOPraHUUYECKUX COCTUHECHUSX; 3aps]
MOHA 10 XMMHYECKOH (popMyiie; XxapakTep Cpeabl B BOJHBIX PACTBOpaX HEOPraHWYECKUX COETUHEHHUH,
THUII KPUCTAJUIMYECKON pPEIETKA KOHKPETHOTO BEILIECTBA;

5) packpwisams cmwicn Tlepuogmyeckoro 3akona JI. M. MenneneeBa W JEMOHCTPHUPOBATH €ro
MIOHMMAaHHME: ONHUCHIBATh U XapaKTepu30BaTh TabanmuHyio ¢opmy lleproauueckoii cuCTeMbl XUMUYECKUX
JIEMEHTOB: pa3luyaTh MOHATHS «rJlaBHas noxarpynmna (A-rpynma)» u «mobounas noxarpymmna (b-
TpYIIa)», MaJIble U OOJIBIINE TIEPHObl; COOTHOCUTH 0003HAYEHHUS, KOTOPBIE UMEIOTCS B IEPUOINIECKOM
TabJuIe, ¢ YACIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMMUYECKHX 3JIEMEHTOB (COCTaB U 3apsil
a1apa, ollee YHUCiIo SJIEKTPOHOB M pacIpelielieHHe UX MO AIICKTPOHHBIM CJI0SIM); OOBSICHATH OOIIne
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3JIEMEHTOB U MX COEJUHEHUI B IpelesiaX MajblX IEepUoJOB U
TJIABHBIX MTOATPYIII C Y4ETOM CTPOCHHUS UX aTOMOB;

6) rraccuguyuposams XUMUYECKHE IIEMEHTBI; HEOPraHMYESCKUE BEIECTBA; XUMUYECKHE PEaKIuH
(Mo yMcIy M COCTAaBYy YYacTBYIOLIMX B PEAKIMM BEIIECTB, MO TEIUIOBOMY 3(PQeKTy, M0 HW3MEHEHHIO
CTEINEHEH OKUCIIEHUS] XUMUUYECKUX HJIEMEHTOB);

7) xapaxmepuzoeams (ONMUCHIBATH) OOIIKE U CHEHUPUUSCKHE XUMUYCCKUE CBOMCTBA MPOCTBIX U
CIIO)KHBIX BELIECTB, IOATBEPXKAas OINUCAHHWE IPUMEpPaMHU MOJIEKYJISIPHBIX M HOHHBIX YpaBHEHUM
COOTBETCTBYIOLINX XUMHUYECKUX PEAKIIHIA;

8) cocmaensime ypaBHEHUs! ANEKTPOIUTHICCKON TUCCOLUALIMH KUCIIOT, [ICIOYEH M COJICH; MOJHbIC
U COKpaméHHBIE YpaBHEHHUS pEakIii HWOHHOTO OOMEHa; YpaBHEHHS pEaKIHi, MOATBEPKIAIOIINX
CYIIECTBOBAaHHUE T€HETUUECKON CBSI3U MEXKIY BEILECTBAMU PA3JIMYHBIX KJIACCOB;

9)  packpvisamv  cywHOCMb  OKHACIUTEIbHO-BOCCTAHOBHUTEIILHBIX ~ PEAKIMHA  MOCPEACTBOM
COCTaBJICHUsI 3JIEKTPOHHOTO OajlaHCca ATUX peaKiuii;

10) npoenosuposams CBOWCTBAa BEIIECTB B 3aBHCUMOCTH OT MX CTPOCHHS; BO3MOXHOCTH
NPOTEKaHUs XMMUYECKUX MPEBPAICHUI B pa3IMYHbIX YCIOBHUSAX;

11) gviuucnsimes OTHOCUTEIBHYIO MOJICKYJISAPHYIO U MOJISIPHYIO MAacChl BELIECTB; MAcCCOBYIO JIOJIFO
XMMHUYECKOI0 3JIEMEHTa 10 (hopMysie COEAMHEHHs; MaCCOBYIO JIOJIIO BEIECTBA B PACTBOPE; MPOBOJIUTH
pacy€Thl M0 YpaBHEHUIO XUMUYECKOW PEaKIINu;

12) cneoosams mpaBuIIaM MoJIb30BAHUSI XUMHUYECKOW TIOCYI0H 1 J1a00paTOPHBIM 000PYJOBAaHUEM, a
TaKkKe MpaBUjaM OOpAIICHHS C BENIECTBAMH B COOTBETCTBUM C HWHCTPYKIHUSMH IO BBITOJHEHUIO
71a00paTOPHBIX XUMUYECKHUX OMBITOB MO MOJYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIECTB (aMMMaKa U
YTJIEKUCIIOTO ra3a);

13) nposooums  peakuuy, NOATBEP)KIAIOIINEC KAYECTBEHHBIH COCTAB PA3JIMYHBIX BEIICCTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOPUI-, OPOMHI-, HOAUI-, KapOoHaT-, pocdar-, cunukar-, cynbdar-,
THJIPOKCUI-UOHBI, KaTHOHbl AMMOHMS U HOHBI H3YYEHHBIX METAJUIOB, MPUCYTCTBYIOLIUE B BOJHBIX
pacTBOpax HEOPTaHUYECKHUX BEIIECTB;

14) npumenssimp OCHOBHBIC ONEPALUH MBICIUTEIBHOW AEATEIBHOCTH — aHAIW3 U CHHTES,
CpaBHEHHE, OO0OOIIEHHE, CHUCTEeMAaTU3allI0, BBISBICHUE MPUYMHHO-CIEICTBEHHBIX CBSI3€H — IS
U3YyYEHHUs] CBOWCTB BEUIECTB M XUMHYECKUX pEAKLUH; eCTeCTBEHHO-HAy4Hble METO/bl NMO3HAHUS —
HaOJI0ICHNE, N3MEPEHNE, MOICTTMPOBAHNE, SKCIIEPUMEHT (PEaTbHbII U MBICIICHHBIN ).

OPT'AHMBALIMS [TPOEKTHOM U VYEBHO-UCCJIEJJOBATEJIBCKON JESATEJBHOCTU
OBYYAROIIMNXCA

B mpenonaBanuu XMMHUE OCHOBHAs 3ajjauya YYUTENS COCTOMT B TOM, YTOOBI 3aMHTEPECOBAThH YUaIINXCs
MPOIIECCOM TTO3HAHUS, HAYYUTh WX CTaBUTh BOIPOCHI W TBITATHCA HAWTH HAa HUX OTBETHI, OOBSICHSITH
pe3yiabTaThl W JienaTh BBIBOABI. [Ipy BKIIIOUEHMHM HCCIEIOBATENBCKOM JEATENBbHOCTH B IIpoliecce
oOyueHus1, Ipexae Bcero, He00X0MMO MTPOAHATU3UPOBAThH YCIOBUS €€ peaTu3alluu:

. JMATOTUYEeCKOe B3aMMO/ICHCTBUE YUCHHKA U ME1arora;
® KOMIICTCHTHOCTH II€aarora,

. CHOCOOHOCTH YYaIlUXCS;

. rpaMOTHAsl OpraHU3aLysl y9eOHOTO HCCIIeJOBAHNSI.

@opMBl OpraHu3aluy y4eOHO-UCCIIe0BATENbCKON JESTEILHOCTH MOTYT OBITh KaK YPOYHBIMH, TaK U
BHEYPOUHBIMHU. Y4eOHBIC MCCIEAOBAaHUS Ha YpPOKax JENal0T MPOIECC M3YYEHUsS XUMHUU WHTEPECHBIM,
yBIIEKATENbHBIM, TaK KakK OHHM JAIOT BO3MOXKHOCTH JETSIM B pe3ylbTaTe HAOMIOACHMS, aHAIW3a,
BBIIB>KEHUS THIIOTE3bI U €€ TPOBEPKH, POPMYIHUPOBKH BHIBOAA — IIO3HAHUE HOBOTO.



CUCTEMA OHEHKHU JOCTMKEHW A TVIAHUPYEMBIX PE3VJIBTATOB

Kputepun onieHnBanus pa3nuyHbX GopM paboThl 00yJaromuxcs Ha YpOKe.

OCHOBHBIMHU BHJIaMH KOHTPOJISI 3HAHUHN YUYAIIUXCS SBJISIFOTCS YCTHas MPOBEpPKa 3HAHWUN: (POHTATBHBIN
OIIpOC, MHAUBHUAYAJIbHBII OIIPOC, KOHTPOJIbHAsA padoTa.

dopmMamMl TUCBMEHHOW TMPOBEPKH 3HAHUN  SBIAIOTCS IpakTHYecKas paldoTa, KOHTPOJIbHBIC
(camocTosTenbHBIE) Pa0OTHI, TECTOBAS IPOBEPKA 3HAHUI U MUCHMEHHBIE 3aUETHI.

OneHka ycTHOro OTBETa.

Onenka “5” cTaBUTCS €Clu:

. MIOJTHO PACKPBITO COZCPKAHKE MaTepHalia B 00beMe MPOrpaMMbl M YIeOHUKaA,

. YCTKO U HpaBI/IHLHO JaHbI OHpeI[eJIeHI/ISI nu paCKpBITO coz[epxcaHI/Ie HOHHTHﬁ;

. BEPHO, UCIOJIb30BaHbI HAYYHBIC TCPMHHBI;

. JJIA JO0Ka3aTCJIIbCTBA UCITIOJIB30BAHBI paSHI/I‘-IHbIG yMeHI/ISI, BBIBOJIbI U3 Ha6JIIOIIeHI/II7I U OIIBITOB,

. OTBET CaMOCTOSTEIIbHBIHN, HCIIOJIB30BAHbI paHee IPUOOPETCHHBIC 3HAHUS.

Orenka “4” ctaBUTCS €CJIH:

. PacKpBITO OCHOBHOE COJICp)KaHUE MaTepHalia;

. B OCHOBHOM HpaBI/IHLHO JaHBbI OHpeIICHCHI/ISI HOHSITPIFI " NUCII0JIb30BAaHbI Hay‘IHBIG TepMI/IHBI;

. OTBET CAMOCTOSITENbHBIN;

® OHpeIleJIeHI/IFI HOHSITI/Iﬁ HCIIOJIHBIC, IIOHYHIGHI)I HCE3HAUYUTCIIBHBIC HapymeHHsl IIOCJICO0OBATCIIBHOCTHU

U3II0KEHUs, HEeOOJIbIINE HETOYHOCTH IPH HCIOJIb30BAHUM HAyYHBIX TEPMHHOB WM B BBIBOJAX U
00001IeHNAX U3 HAOIIOIEHNI U OIIBITOB.
OneHka “3” cTaBUTCS €CIIH:

. YCBOCHO OCHOBHOE COJIepKaHHME Y4eOHOTO Marepualia, HO M3JI0KEHO (hparMeHTapHO, HE BCEraa
IOCJIEIOBATEILHO;

. OTpEeIeTICHUS MTOHATUN HEJOCTATOYHO YETKHUE,

. HE MCIIOJb30BaHbl B KAUeCTBE J0KA3aTEIbCTBA BHIBOJLI U 0000IIEHHS U3 HAOIIOAECHHUI U OIBITOB
WJTU JIOTYIIECHBI OMUOKH MPU UX U3TI0KECHUH,

. JOTYIIEHbl OMMOKM M HETOYHOCTH B HWCIOJB30BAaHUU HAYYHOW TEPMHMHOJIOTHH, ONpEACIICHUU
MOHSTHH.

Ornenka “2” cTaBUTCS €CIIH:

. OCHOBHOE COfIepKaHre y4eOHOTro MaTepuaia He pacKphITo;

. HE JaHbl OTBETHI HA BCIOMOTATEIbHbIE BOIIPOCHI YUUTEIS;

. JIOTTYIIEHBI TPYObIe OMMOKH B ONPEETICHUH MOHATUM, TIPU UCTIOJIb30BaHUU TEPMHUHOJIOTHUH.

OrneHka caMOCTOSITENNFHBIX MTUCBMEHHBIX M KOHTPOJIBHBIX PaboT.
OueHka “5” cTaBUTCS €CIIH:

. paboTa, BeImoNHeHa 0e3 OMMOOK ¥ HETOUETOB WM UMeeT He OoJiee OTHOTO Hel0veTa.
OueHka “4” cTaBUTCS €CIIH:
. paboTa, BBHIMOJIHEHA MOJHOCTHIO, HO B HEH: He Oosee OgHOW HErpy0oil OmMOKHM M OJHOTO

HEeJ0YeTa, WIK He 0oJiee IBYX HEI04YETOB.

Omenka “3” cTaBUTCA €CIU:

YUEHHK MPABWIIBHO BHITIOHUI HE MEHEE TTOJIOBUHBI paOOTHI MITH IOTTYCTHII:

He OoJiee ABYX rpyOBIX OMIMOOK,

WK He 6osiee oAHOM Tpy0oi OIIMOKH U OJTHOTO HEJJ0YeTa.

unu He 6osee 0 HOM Tpy0Oolt U 0/THOM HErpyOOl OMMOKU M OJTHOTO HEJ0UeTa,

WM He 0oJiee IBYX-TpeX HerpyObIX OIIMOOK,

WIM OTHOW HerpyOoi omMOKH U TPEX HEJOYETOB, MU MPU OTCYTCTBHM OIIMOOK, HO MPHU HAIUYUU
YeThIpEX-TISITH HEJ0UETOB.

OneHka “2” cTaBHTCS €CIIN:

. YUCI0 OUIMOOK M HEJ0YETOB MPEBBIIAET HOPMY, IIPU KOTOPOIl MOXKET OBITh MOCTaBJIEHA OIEHKA
“3”, WK eclU MPaBUWJIbHO BBIIOJIHEHO MEHEE MOJIOBUHBI Pa0OTHI.

VYuuTenp MMEET MpaBO IMOCTABUTH OILIEHKY BBILIE TOH, KoTopas mpemycmorpeHa “Hopmamu™, ecnmu
YYEHHUKOM OPUTHHAIBHO BHITIOJHEHA padoTa.

Onenka TecToB.

B xavecTBe HMKHEW TPAHMIIBI YCIIEITHOCTH BBITIOJHEHUSI OCHOBHOTO TECTa, COOTBETCTBYIOIIETO OIIEHKE
“3” (“3auer”), MOXKHO NPUHATH ypoBeHb - 60% -74% mnpaBUIBHBIX OTBETOB M3 OOIIETO KOJUYECTBA
BOIIPOCOB.



Onenka “4” (“xoporro”) MoxeT OBITh TTocTaBeHa 3a - 75% - 90% mpaBUIIBHBIX OTBETOB.

Onenka “5” (“OTMIMYHO”) yyalMiics JOJDKEH YCIENIHO BBIMOJHUTH TecT, Oonee 90% mnpaBHIIbHBIX
OTBETOB.

Or1eHKa MPaKTHIECKUX padoT.

Oruenka “5” cTaBUTCSl €CIIU:

. YYaIIUiCs  BBIONHWI ~ paboTy B TOJHOM 00BEME C  COONIOZCHHUEM  HEOOXOIUMOM
MOCJIEI0BATEILHOCTH €€ MPOBEICHUS;

. YVYAIIUHACS ~ CaMOCTOSTEIbHO M pPallMOHAJIBHO  BBIMOJIHWJI BCE 3aJaHUs B YCIOBHUSX,
00eCTIIeUNBAOIINX TTIOTYICHUE PE3YIbTATOB U BEIBOJIOB C HAMOOIBIIEH TOYHOCTHIO;

. B IIPE/ICTABJICHHOM OTYETE MPABUJIBLHO M aKKYPAaTHO yYallUHCs BBITOJHUI BCE 3aIlMCH, TAOJIHUIIbI,

PUCYHKH, YEPTEXKH, TPa()UKH, BHIYHCICHUS U CIIETal BHIBOIBI.
OneHKa “4” cTaBUTCS €CJIU:

. BBITOJIHEHBI TPEOOBAHUS K OIIEHKe “5”, HO:

. 3aJJaHUs BBIMOIHSUI B YCIOBHSIX, HE 00ECIIEYUBAIOLINX JOCTATOYHON TOYHOCTH U3MEPEHUN;

. JOIIYIIEHO 2-3 HeJoueTa, Uik He 0oJiee OAHONW HEerpyOol OMMOKY M OJJHOTO HEJ0YeTa.

OneHKa “3” cTaBUTCS €CJIU:

. paboTa BBIMIOJIHEHA HE TOJTHOCTHIO, HO OOBEM BBHIMIOJHEHHOW YacTH TaKOB, YTO ITO3BOJISET

MOJTYYHUTh MPABUIIbHBIC PE3YJIbTATHI M BHIBOJIBI, UJIM €CIIM B XOJC BBIIIOJHEHHUS pabOThI OBUIN JOMYIICHBI
CJICTYFOIINE OITUOKU:

. BBITNIOJIHEHHE PabOThl MPOBOAMIOCH B HEPAIIMOHAIBHBIX YCIOBHSIX, YTO MPUBEIO K IMOJYYECHUIO
PE3YIIBTATOB C OOJIBIION MOTPEITHOCTHIO;
. B OTueTe ObUIM JOMYIICHBI B OOIIEH CIOKHOCTU HE Oojee NBYX OIMMOOK (B 3amMUCAX €IUHUII,

MU3MEPEHUsX, B BBIYHCICHUAX, Tpadukax, TaOnuiax, cxemax, aHalu3e IMOTPEIIHOCTEH W T. 1.), He
NPUHLIUIHAIBHOIO IS TaHHOH paboThl XapakTepa, HO MOBJIMSBILUX Ha PE3yJIbTAT BBIIIOJHEHMS,

. paboTa BBINIOJIHEHA HE IMOJHOCTBIO, OJHAKO OOBEM BBINOJIHEHHON YacTH TAaKOB, YTO IO3BOJISET
MOJyYUTh HpPaBUJIbHBIE PE3YyJIbTaThl M BBIBOJBI IO OCHOBHBIM, NMPUHLUUIHMAILHO Ba)XHBIM 3a7ayam
paboTHLI.

OrweHka “2” CTaBUTCS €CJIU:

. paboTa BBINOJIIHEHA HE TOJHOCTHIO U 00BEM BBIIIOJHEHHOW 4acTH pabOTHl HE TIO3BOJISIET CHIENATh
MIPaBUJIbHBIX BBIBOJIOB;

. BbIUMCJIEHMS], Ha0II01eHUs (MOJEINPOBaHKE) IPOU3BOIMINCH HETPABUIIBLHO;

. B X0Jie pabOThl U B OTYETe OOHAPYXHUJIUCh B COBOKYMHOCTH BCE€ HEIOCTATKHU, OTMEUYECHHBIE B
TpeOOBaHUAX K OIEHKE “3”.

OO6mas knaccudukanus ommooK.

[Ipu onenke 3HaHMN, YMEHUN U HABBIKOB OOYYAIOLIUXCS CIEAYET YUMTHIBaTh BCE OLIMOKU (rpyOble U
HEerpyoOble) U HeJIOUETHI.

['pyObIMH cunTarOTCS OLIMOKU:

. HE3HaHME OIPEJICJIEHUs] OCHOBHBIX INOHATUM, 3aKOHOB, MPAaBMUJI, OCHOBHBIX MOJOXEHUN TEOpuH,
He3HaHue (HopMyJI, OOMIETIPHHSITHIX CHMBOJIOB 0003HAYEHUH BETMYNH, CIUHHI] UX U3MEPEHUS;

. HE3HaHME HAaMMEHOBAHUHN eTMHUIl U3MEPEHUS;

. HEYMEHHE BBIJICIIUTH B OTBETE TJIABHOE;

. HEYMEHHE IPUMEHATh 3HaHUS, AITOPUTMBI JUIsl pellieHHs 3a]1a4;

. HEyMEHUE JeNIaTh BBIBOJbI U 0000LICHMUS;

. HEYMEHHE YUTaTh U CTPOUTH TpaUKH;

. HEYMEHHE MOJIb30BaThCs IEPBOMCTOUHUKAMHE, YYCOHUKOM U CIIPaBOYHUKAMH,

. noTepst KOPHS WIN COXPAaHEHHE TTOCTOPOHHETO KOPHS;

. oTOpacbiBaHuE 0€3 0OBSICHEHUH OJIHOTO U3 HUX;

. paBHO3HAYHbIE UM OLIMOKH;

. BBIYUCITUTENFHBIC ONIHOKH, €CITH OHH HE SIBIISTFOTCST OMTUCKOI;

. JIOTHYECKHUE OIINOKH.

K HerpyObIm ommbkam cieayeT OTHECTH:

. HETOYHOCTb (POPMYIUPOBOK, OINpPECNICHUM, MOHATUN, TEOpUi, BbI3BaHHAs HEMOJIHOTOW OXBaTa
OCHOBHBIX TIPHU3HAKOB OMPEIENIIEMOT0 IMOHITHS WM 3aMEHOW OJHOTO - JIBYX W3 JTHX NPU3HAKOB
BTOPOCTENIEHHBIMU;

. HETOYHOCTb TpaduKa;



HEpalMOHAIbHBIA METOJl PEIICHUS 3a/Jaud WIM HEJOCTaTOYHO MPOJAYMAHHBIM IUIaH OTBETa
(Hapy1IeHue JIOTUKH, TOIMEHA OTJEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENIEHHBIMH);

HEPAIMOHAIBHBIE METOIBI pa0OTHI CO CIIPABOYHOM U IPYTOM JIUTEPATYPOi;

HEYMEHHE pelIaTh 3aJauu, BHIIOIHATh 3aJJaHus B 00ILEM BHJIE.
Henoueramu siBisrores:
HepalOHAJIbHbIE IIPUEMbl BBIYMCICHUN U IPeo0pa30BaHU;

HEOpE)KHOE BBIMTOJIHEHHE 3aMTUCEH, YepPTeXKei, cXeM, rpauKoB.

TEMATHUYECKOE IINTAHUPOBAHUE

8 kiace
Ne | HaumenoBanue pasnenoB u | KoandyecTtBo yacon JIeKTPOHHbIE
/I | TeM MPOrpamMMbIl BCEro | KOHTPOJbHbIe | MpakTHYeckue | (uuppoBrIe)
padoTbl padoTbI o0pasoBare/ibHbIEC
pecypcsbl
Paznen 1. IleppoHavasibHble XUMMYECKHE MIOHSITHS
1.1. | Xumuss — BaxkHasi 06J1aCTh 5 0 2 https://educont.ru/-
€CTeCTBO3HAHMS u Karajior  mUQpPOBOro
NPaKTHYECKO 00pa30BaTeIbHOTO
AeSITeJIbHOCTH YeJ10BeKa KOHTEHTA.
1.2. | BemecTBa 15 |1 0 https://educont.ru/-
U XUMHYeCKHe peakiun Karajor  mUQpPoOBOTro
00pazoBaTenbHOTO
KOHTEHTA.
Hroro no pazneny 20

Pazgen 2. Baxxneiimue NPEACTABUTEC/IM HCOPraHNYIECCKUX BCIIECTB

2.1. | Bo3ayx. Kuciopon. 5 0 1 https://educont.ru/-

IlonsiTHe 00 okCcHaAX Karajior  LUQPPOBOro
00pa3oBaTeNbHOTO
KOHTEHTA.

2.2. | Bonopon. 5 0 1 https://educont.ru/-
IlonsitHe 0  KHMcaOTaX Katasor  mnudpoBoro
U COJISIX 00pa3oBaTeNLHOTO

KOHTEHTA.

2.3. | Bona. PactBopsbl. Ilonsitne | 4 1 1 https://educont.ru/-

00 OCHOBAHHSX Katasor  mnudpoBoro
00pa3oBaTeNbHOTO
KOHTEHTA.

2.4. | KonmnyecTBeHHBIE 5 0 0 https://educont.ru/-

OTHOLIEHHUS] B XUMHH Katasor  mnudpoBoro
00pa30oBaTeNbHOTO
KOHTEHTA.

2.5. | OcHOBHBIE Kiaaceor | 11 |1 1 https://educont.ru/-
HEOPraHUuYecKuX Kartajor  IUQpOBOTrO
coe/IMHeHHUI 00pa3oBaTeNLHOTO

KOHTEHTA.

Hroro no paszneny 30

Paznen 3. Ilepuoamueckmii 3akoH u Ilepumoamueckasi cucrema xuMudeckux 3jemenroB /Jl. U.

MennesneeBa. CrTpoeHue aToMoB. XHMHYeCKast CBsi3b. OKHCIHTEIbHO-BOCCTAHOBUTEIbHBIE

peaKnuu

3.1. | lepuoanyeckuii 3aKOH H 7 1 0 https://educont.ru/-
IMepuoauyeckasi cucrema KaTajgor  nuppoBoro
XHMHYECKHMX  3JIEMEHTOB 00pa3oBaTeILHOTO

J1. 1. MenpaeseeBa.
Crtpoenue atoma

KOHTCHTA.




3.2. | Xumnyeckasi CBSI3b. 8 1 0 https://educont.ru/-
OxucaInTeJIbHO- Karajior  IUQpPOBOro
BOCCTAHOBHMTEbHbIE 00pa3oBaTeNLHOTO
peakuuu KOHTEHTA.

Hroro mo pazueny: 15

PesepBHOE Bpemst 3

OBILIEE KOJIMYECTBO YACOB | 68 |5 6

110 ITPOTPAMME

9 knacc

Ne | HaumeHoBaHue pa3aesioB KouaunyecTBo 4yacoB JJIeKTPOHHBbIE

/1 | 4 TeM NPOorpaMMbl BCEro | KOHTPOJIbHbIe | MpakTH4yeckue | (LHQpoOBLIE)

padoThI padoThI oOpa3oBaTe/IbHbIE
pecypchl

Pa3ned 1. BemecTBo M XMH4YecKHe peakiun

1.1. | loBTOpenue u yrayoaenne | 5 |0 0 https://educont.ru/-
3HAHUH OCHOBHBIX Katajor  uppoBOTO
pa3iesioB Kypca 8 kiacca 00pa3oBaTeNbLHOTO

KOHTEHTA.

1.2. | OcHOoBHBIE 4 0 1 https://educont.ru/-
3aKOHOMEPHOCTH Katajor  uppoBOToO
XHMHYECKHX peaKkIuii 00pa3oBaTeNbLHOTO

KOHTEHTA.

1.3. | DaekTpoauTHYECKAS 8 1 1 https://educont.ru/-
AUCCOUMALMSA. Katajor  uppoBOTO
XHMHYeCKHE peakuuu B 00pa3oBaTeNbLHOTO
pacTBopax KOHTEHTA.

Wroro no pazneny 17

Pa3nes 2. HemeTassibl M X COeIMHEHHS

2.1. | Oémasn xapaktepuctuka | 4 (0 1 https://educont.ru/-
XMMHYECKHUX  JJIEMEHTOB Katajor  udpoBOTO
VIIA-rpynnsl. I'asorensl 00pazoBaTEeNBLHOIO

KOHTEHTA.

2.2. | O0masi XapaKkTepuCTHKA 5 0 1 https://educont.ru/-
XMMHMYECKHX  3JIEeMEHTOB Katajor  LuppoBOro
VIA-rpynnbl. Cepa u eé 00pa3oBaTeIbLHOTO
cOe/IMHEHHUsI KOHTEHTA.

2.3. | O0masi XxapaKTepuCTHKA 7 0 1 https://educont.ru/-
XMMHMYECKHX  3JIeMEHTOB Katajor  LuppoBOro
VA-rpynnsi. Asor, 00pa30BaTeNbHOTO
docdop u ux coenrHeHust KOHTEHTA.

2.4.| O0masi XapaKkTepuCTHKA 8 1 1 https://educont.ru/-
XMMHYECKHX  3JIEeMEHTOB Katajor  1uppoBOro
IVA-rpynnsl. 00pa30BaTeNbHOTO
Yriepoa u KpeMHMI M HX KOHTEHTA.
COoeJMHCHUA

Hroro no paszneny 24

Paszpnen 3. Merauuibl 1 MX COEIMHEHHS

3.1. | O6mue cBoiicTBa 4 0 0 https://educont.ru/-
MEeTaJJIOB Katajor  udpoBOTO

00pa30BaTeNbLHOTO
KOHTEHTA.

3.2. | Baxueiimme wmeramant um| 16 |1 1 https://educont.ru/-

UX COeINHEeHUs! Karajgor  1udpPoBOro
00pa30BaTEeILHOTO




| koHTeHTA.

Hroro no pazneny:

20

Paznea 4. Xumus u okpyxapmas cpeia

4.1. | BemecTBa m MaTepuajisl B | 3 0 https://educont.ru/-
JKU3HH YeI0BeKa KaTajor  IUQpPOBOro

00pa3oBaTeNLHOTO
KOHTECHTA.

Wroro mo pazneny: 3

PezepBHOE Bpemst 4

OBIIEE KOJIMYECTBO | 68 7

YACOB I10 ITTPOTPAMME




[MPUHATO
PerrenneM METOIUUECKOTO

00bETUHEHNUS yUUTEIeH

OOIIIECTBEHHBIX M €CTECTBEHHBIX HAYK 3aMECTUTEINb TUPEKTOPa 0
PyxoBonurens MO

[Ipotokomn Nel

oT 28 aBrycra 2022 rona

B.B. Kamapaun

COT'JTACOBAHO

YBP

IIpukas Ne
ot 29 aBrycra 2022 roga

E.1O. Caukuna

YTBEPXIAIO
HupekTop

E.1O. baneBuu
[Ipukas Ne

ot 30 aBrycra 2022rozaa

KAJIEHJAPHO-TEMATUYECKOE IUVTAHNPOBAHUE

K Da6oqeﬁ IIporpaMmMce Vq€6HOFO npcamMeTa

«XuMus», 8-9 Kimaccel

Yuurens: Porateix Ctanucias Banentunosuy,

YUYUTCIIb XUMHHU

Ne JlaTa Tema ypoka KosmnuyectBo | KoppekTupoBka
4yacosB
= =)
8 kuacce

1 05.09 [Mpeamer xumun. XUMHS KaK 4acTh 1
ecTecTBO3HaHus. BemiecTBa u ux cBoiCTBa.

2 08.09 MeTopl T0O3HAHUS B XUMHH. 1

3 12.09 Ilpakmuueckan paooma 1. Ilpuémsr 1
Oe3omacHoi paboThl ¢ 000pyIOBaHUEM U
BenjectBamu. CTpoeHHE TIAMEHHU.

4 15.09 Yuctele BemecTBa 1 cMecu. CriocoObl 1
OUYMCTKHU BEUIECTB: OTCTAaBaHUE,
¢buIbTpOBaHKE, BEITIAPUBAHHE,
KPUCTAIITTN3AIUS, TUCTUIIISIUS

5 19.09 Ilpakmuueckan paboma 2. OuucTka 1
3arpsiI3HEHHOW ITOBAPEHHOM COJIN.

6 22.09 ®uznueckre 1 XUMUYECKHE SIBJICHUSI. 1
XUMUYECKUE PEAKIIUU.

7 26.09 ATOMBI, MOJIEKYJIBI U HOHBI. 1

8 29.09 BermiecTBa MoNeKyIsIpHOTO U 1
HEMOJIEKYJIIPHOTO CTPOCHUSI.
Kpucrannmueckue pemerku.

9 03.10 [IpocTblie U CIOXKHBIE BEIIECTBA. 1
XUMUYECKUE AIEMEHTBI. MeTallibl U
HEMETAJUIBL.

10 06.10 SA3BIK XuMUH. 3HAKU XUMAYECKUX 2JIEMEHTOB. | 1
OTHOcUTEeIbHAs AaTOMHAs Macca.

11 10.10 3aKO0H OCTOSHCTBA COCTaBa BEIECTB. 1

12 13.10 Xumuueckue Gpopmyinsl. OTHOCUTETHHAS 1
MOJIEKYJIsipHast Mmacca. KauecTBeHHBIN U
KOJIMYECTBEHHBIN COCTAB BEIECTBA.




13 17.10 MaccoBas 10Ji1 XUMUUYECKOTO 3JIEMEHTA B 1
COEJTMHEHUH.

14 | 20.10 BaneHTHOCTh XUMHUYECKUX 3JIEMEHTOB. 1
OmpeneneHne BaICHTHOCTH 3JIEMEHTOB T10
dbopmynamM OMHAPHBIX COCTUHECHUMN.

15 24.10 CocraBiieHHEe XUMHYECKUX (HOPMYIT 1
OMHAPHBIX COCAMHEHMI MO0 BAJIGHTHOCTH.

16 | 27.10 ATOMHO-MOJIEKYJIIPHOE YUEHUE. 1

17 07.11 3aK0H COXpaHEHHUsI MaCcChl BEIIECTB. 1

18 | 10.11 XHUMHUYECKUE YPaBHEHUS. 1

19 14.11 THUIIBI XUMHYECKUX PEAKIIHM. 1

20 17.11 Koutpoasnas padora Ne 1 o teme 1
«IlepBoHauaIbHbIe XUMHUUECKHUE TOHSITHSI.

21 21.11 Kucnopon, ero o61mas xapakTepucTHKa. 1
[Tonnyuenue kucnopoaa. Guszndeckue
CBOICTBA KUCJIOPOJA.

22 2411 XHUMHUYECKUE CBOMCTBA U TPUMEHEHNE 1
kucnopona. Oxcuasl. KpyroBopot kuciopoaa
B IIPHUPOJIE.

23 28.11 Ilpakmuueckan paooma 3. Ilonydcunue u 1
CBOIICTBa KUCJIOPOJA.

24 | 01.12 O30H. ATIOTpONHS KACTIOPOAA. 1
25 05.12 Boznyx u ero coctas. 3ammra atmocheproro | 1
BO3J1yXa OT 3arpsI3HCHUM.

26 08.12 Bomopon, ero o6mias xapakTepucTuka u 1
HaxoxaeHue B npupoje. [lonyuenne
BOJIOPOJIa U ero (hru3HYecKHue CBOICTBA.

Mepsi 6e301acHOCTH TIpH paboTe ¢
BOJIOPOJIOM.

27 12.12 XUMHYECKHEe CBOMCTBA BOJOPOIA U €TO0 1
MIPUMEHEHHE.

28 15.12 Ilpakmuueckasa paooma 4. [lonyuenue 1
BOJIOPOJIa U UCCIIEIOBAaHUE €T0 CBOMCTB.

29 19.12 Bona. Metojibl onpesiesieHus cocTaBa BOJIbI 1
— a”HaJIM3 ¥ cuHTE3. Bona B mpupoze u
crocoObl €€ OUUCTKU. Adpalusi BOJBI.

30 22.12 dusnyeckue 1 XUMHUYECKHAE CBOMCTBA BOIEL. 1
[TpumeHeHue BOJbI.

31 |26.12 Bona — pactBoputens. PacTBopsl. 1
HacpilieHHbIe M HEHACHIIIIEHHBIE PACTBOPBI.
PacTBOpUMOCTH BEIIIECTB B BOJIC.

32 29.12 MaccoBas 10711 pacTBOPEHHOTO BEIIECTBA. 1

33 |09.01 Ilpakmuueckas paooma 5. llpuroropnenne | 1
PacTBOPOB COJIEN C ONPENEIEHHON MACCOBOM
JIOJICH pacTBOPEHHOTO BEIICCTBA.

34 12.01 Konumponvnaa paboma Ne 2 o remam 1
«Kucnopon», «Bogopony», «Boxa.

PacTBOpBI.

35 16.01 Moip — eIMHHAIA KOJIMYECTBA BEIIECTBA. 1
MousipHas macca.

36 19.01 Brruucienns mo XuMUYECKUM YPaBHEHUSM. 1




37 123.01 3akoH ABorajapo. MomnsipHbIil 00BEM ra3oB.

38 26.01 OTHOCHTENbHAS INIOTHOCTD T'a30B.

39 |30.01 OOBEMHBIE OTHOIICHUS Ta30B MPU
XUMUYECKHUX PEaKIUSX.

40 02.02 Oxkcuppl: KiaccupuKamms, HOMCHKIATYpa,
CBOMCTBA, MOJIyYCHUE, TIPUMCHECHUE

41 06.02 I'uapoxcunpl. OcHOBaHUS: KilaccuduKanys,
HOMEHKJIATYpa, MOJTYICHHE.

42 09.02 Xumudeckue cBoiicTBa ocHoBaHUH. Okpacka
VMHJIUKAaTOPOB B LIEJTOYHON U HEUTPAIbHOM
cpenax. Peakuus HeHTpanu3aiuu.
IIpuMeHeHHe OCHOBAHUH.

43 13.02 AmdoTepHbIE OKCUIBI U THAPOKCHIBI.

44 16.02 Kucnotel. CocraB. Knaccudukarusi.
Howmenxknarypa. [loryyenne kucior.

45 20.02 XuMHudecKue CBOMCTBA KHCIIOT.

46 27.02 Comu: cocTaB, KiIacCUu(pUKaIus,
HOMEHKJIATYpa, CIIOCOOBI MMOTYICHHS.

47 02.03 CBoiicTBa CONCH.

48 | 06.03 ['eHeTHYecKas CBS3b MEXITY OCHOBHBIMHU
KJIaCCaMH HEOPTaHUYECKUX COSTUHEHUH.

49 09.03 Ilpakmuueckas paooma 6. Pemienue
AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
«Baxnenmue Ki1accsl HEOPraHUYECKUX
COEIMHEHUI.

50 |13.03 Konmponsnas paboma Ne 3 o teme
«OCHOBHBIE KJIaCCHI HEOPTAaHMYECKHUX
COCTUHEHUINY.

51 16.03 Knaccudukanmst XaMHUYECKHX JIEMEHTOB.
[ToHsITHE O TPYITIAX CXOTHBIX DJIEMEHTOB

52 27.03 [Tepuonuueckuii 3akon /. . Menneneena.
3HaueHUE MePUOINIECKOT0 3aKkoHa. HayuHbie
noctkenus 1. M. MeHnpaeneena.

53 30.03 [Tepunonnueckas TabaMIIa XUMUYECKUX
AIIEMEHTOB (KopoTKas gopma): A- u b-
TPYIIIb, IEPUOJIBI.

54 | 03.04 Crtpoenne atoma. CocTaB aTOMHBIX SIJIEp.
HM3otonbl. XUMHYECKHN 3JIEMEHT — BH]I
aTOMa C OJTMHAKOBBIM 3apsJIOM sIJIpa.

55 06.04 PacniosioxxeHue 3JIeKTpOHOB 110
SHEepreTHUeCKUM ypoBHSIM. CoBpeMeHHast
(dbopMyITUpOBKa MEPUOTNIECKOTO 3aKOHA.

56 | 10.04 [ToBTOpEeHME M 000OIIEHUE 10 TEME
«Ileproanyeckuii 3aKOH U TIEPHOINYCCKAS
cHUCTEeMa XUMUYECKUX AeMenToB []. 1.
MenneneeBa. CTpoeHue aTomay

57 |13.04 Konumponvnas paboma Ne 4 1io teme
«Ilepnogmueckuit 3axon 1. 1. Menneneesa»

58- | 17.04 DIEKTPOOTPULIATENBHOCTh XUMUYECKUX

59 20.04 3JIEMCHTOB

60 24.04 KoBanientnas cBsi3b. [lonsipHast u HenossipHas

KOBAJICHTHasA CBA3b.




61 27.04 WNonnas cBsi3b.

62 04.05 BaneHTHOCTh M cTeNeHb OKUCIIEHUSI.
[IpaBuna onpeneneHus CTENEHEN OKUCICHUS
AJIEMEHTOB.

63 | 08.05 OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINN

64 11.05 [ToBTOpEeHHE M 0000IIIEHHE TIO TEME
«CtpoeHue BemecTBa. XMMHYECKAst CBSI3bY.

65 15.05 Koumponsnas paboma Ne 5 1o remam
«Ctpoenne aromay, «CTpoeHHE BEIECTBAY.

66- | 18.05 Pe3zepe.

68 | 22.05

25.05
9 kJaacce
1-3 | 05.09 [ToBTOpeHnue u yriyonenue 3HaHUK
08.09 OCHOBHBIX pa3/esioB Kypca 8 kiacca
12.09
4-5 115.09 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC
19.09 peaknuu. Peakiiuy coeTMHCHUS, PAa3JIOKEHUS,
3aMelIeHHs] 1 0OMEHa C TOYKU 3PEHHUS
OKHCJICHHS U BOCCTAHOBJICHHS

6 22.09 TennoBoit 3 PeKT XUMUISCKUX PEAKITUH.
OK30- U SHIOTEPMUYECKUE PEAKIIUH.

7 26.09 CKOpOCTh XUMUYECKUX PEAKIUH.
[TepBoHaYaNILHEIC IPEICTABICHUS O
KaTajuse.

8 29.09 Ilpakmuueckasn paboma 1. 13yuenune
BIIUSTHUS YCIIOBUM MTPOBEICHUS XUMUYECKOM
peaKk iy Ha €€ CKOPOCTb.

9 03.10 OO6patuMbie U HEOOPATUMBIE PEAKIIUU.
[ToHsITHE 0 XUMHUYIECKOM PABHOBECHH.

10 | 06.10 CyIIHOCTH TIpoTIecca AMEKTPOTUTHICCKOM
JTUCCOLIMAITUY.

11 10.10 Huccornmarus KUCJIOT, OCHOBAaHUM U COJICH.

12 | 13.10 CnaOble U cuIbHBIE 31EKTPOIUTHI. CTEeNeHb
JTUCCOIIHAITIH.

13 17.10 Peakunu noHHOTO OOMEHA M YCIOBUS UX
MIPOTEKAHUS.

14 20.10 XHUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTaHWYECKUX COSAMHCHUI B CBETE TIPe/I-
CTaBJICHUH 00 2JEKTPOIUTHUYECKON
JTIUCCOIIMAITNN ¥ OKHCITUTEITHLHO-
BOCCTAHOBUTENIBHBIX PEAKITUIX

15 24.10 IMuaponms coneit. O6001IEHNE TTO TEMaM
«Knaccuduxarss XaMUIeCKIX peakiuiiy u
«DIIEKTPOIIUTUICCKAS] TNCCOITHAIIHS

16 27.10 Ilpakmuueckasa paboma 2. Pemienue skcrie-
PUMEHTAJIBHBIX 3a/1a4 1o TeMe «CBoiicTBa
KHUCJIOT, OCHOBAHUM U COJIEN KaK
DJICKTPOJIUTORY.

17 07.11 Konumponvnaa paboma Ne 1 no remam

«Knaccudukarus XHMUIECKUX pPEaKIuii» U
«DNEKTPOJUTUYECKAS TUCCOLIUALIHSI.




18

10.11

[TosioskeHME TaIOTEHOB B EPUONUECKOM
Ta0IMIEe U CTpoeHUE uX aToMoB. CBOMCTBA,
MOJIYYeHUE U MPUMEHEHHUE rajJoreHOB.

19

14.11

Xnop. CBoiicTBa U IPUMEHEHHUE XJIOPA.

20

17.11

X710pOBOIOPO/: MTOJIyYEHHUE U CBOWUCTBA.
CornstHast KUCJIOTa U €€ COJH.

21

21.11

Ilpakmuueckan paooma 3. Ilonyyenue
COJIIHOM KUCJIOTBI U U3y4YEHHUE €€ CBOMCTB.

22

24.11

ITonoxenue KHCJIOpOJa U CEPhI B ICPpHUOAN-
YECKOIl CHCTEME XMMHUUYCCKUX 9JICMCHTOB,
CTPOCHUE NUX AaTOMOB. AJ'IJ'IOTpOHI/IH CCPHEI.

23

28.11

CBolicTBa U IPUMEHEHUE CEPBI.
CepoBogopoa. Cyabhubl.

24

01.12

Oxcup cepri(1V). CepHucras kucnora u eé
COJIH.

25

05.12

Oxkcupa cepoi(V1). Cepnas kuciora u e€ coiu.
OkucnuTenbHbIE CBOMCTBA
KOHIIEHTPUPOBAHHOW CEPHOM KHCIIOTHI.

26

08.12

Ilpakmuueckan paooma 4. Pemienue
AKCIIEPUMEHTAJIbHBIX 33724 110 TeME
«Kucnopon u cepay.

27

12.12

[Tonoxenne azora u Gocdopa B
HEPHOIMYECKON CHUCTEME XUMUYCCKHX
SIIEMEHTOB, CTPOCHHE HX aTOMOB. A30T:
CBOJCTBA M IPUMEHCHHUE.

28

15.12

AMMuak. @U3N4YECKUE U XUMUYECKHE
coiictBa. [lonyuyenue u npumenenue. Coau
AMMOHHSI.

29

19.12

Ilpakmuueckan paooma 5. Ilonyyenue
aMMHaKa U U3y4E€HHE €0 CBOMCTB.

30

22.12

A3zotHas kucnora. CTpoeHHe MOJIEKYJIbI.
CBoiicTBa pa30aBIEHHON a30THOM KUCIIOTHI.

31

26.12

CBolicTBa KOHIIEHTPUPOBAHHOMN a30THOM
KHCIO0ThI. COJIM a30THOM KUCIIOTBI. A30THBIE
ya00peHusI.

32

29.12

®ocdop. Amnorponus pocdopa. CoiicTa
dbocdopa.

33

09.01

Oxkcun docdopa(V). ®ochopHas kucinora u
e€ comu. DochopHbie y1oOpeHus.

34

12.01

[TonoxeHnue yriaepoaa u KpEMHUS B
MEPUOINYECKON CHUCTEME XUMUYECKUX
3JIEMEHTOB, CTPOCHUE UX ATOMOB.
AmoTponHble MoIM(UKAIIMK YTIIepoia.

35

16.01

XUMHYECKUE CBOMCTBA yIJIepoa.
AncopOrusi.

36

19.01

VYrapHslif ra3, cBoiicTBa, GU3NOIOTHUECKOE
JICHCTBHE HA OPraHU3M.

37

23.01

VYruekucnelil ra3. YrojipHag KUCI0Ta U €€
cosii. KpyroBopor yriepona B npupoJe.

38

26.01

Npaxruueckan pa6ora 6. [TonyucHue
okcuaa yraepoaa(lV) u usydenue ero
cBoricTB. Pacro3sHaBanne kapOOHATOB.

39

30.01

Kpewmuuii u ero coequnenus. CTexio.
IlemenT.




40 02.02 O06o6meHue mo teme «Hemeramis.

41 06.02 Koumponsnas paboma Ne 2 1o reme
«HemeTrammsy.

42 09.02 [TonoxeHne MeTauIoB B MEPUOIUICCKOM CH-
cTeMe XUMuUdeckux asemMenToB 1. U.
MenneneeBa. Meranandeckasl CBSI3b.

43 13.02 dusnueckue cBoiicTBa MeTawioB. CIIIaBbI
METAJLJIOB.

44 16.02 Haxosxienne MeTauioB B MpUPOJIE U 00IIHe
CIO0COOBI UX MOJIYYEHHUSI.

45 20.02 XUMHUYECKHE CBOMCTBA METALIOB. Psa akTuB-
HOCTH (3JIEKTPOXUMUYECKHUM P
HAIPSDKEHUH ) METaJLIOB.

46 27.02 [llenounsie Metamabsl. HaxoxaeHue B
npupoe. Du3nvecKkre U XUMHUCCKHE
CBOICTBA.

47 02.03 OKCHUJIbI ¥ TUAPOKCHUBI IIETOYHBIX
MeTaJIoB. [[pruMeHeH e MEeTOYHbIX
METAJIJIOB

48 06.03 Ilemo4HO-3eMENIbHBIC METAJLIbI.
HaxoxieHue B mpupoie.

49- | 09.03 Kanbiuii u ero coegunenus. XKecTkocTh

50 13.03 BOJIbI M CTIOCOOBI €€ yCTpaHEeHHS.

ol 16.03 Amomunuii. Haxoxaenue B mpupoe.

52 27.03 CBolicTBa aTIOMUHHS.

53 30.03 AMQOTEpHOCTh OKCH/IA ¥ THIPOKCHIA
ATIOMUHHSL.

54 | 03.04 Kenezo. Haxoxaenue B mpupoie.

55 06.04 CBoiicTBa Kenesa.

56- | 10.04 CoenuHeHUS XKeme3a.

57 13.04

58 |17.04 Ilpakmuueckasn paboma 7. Pemenne
AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
«MeTaibl 1 UX COECTUHEHUSY.

59- | 20.04 [TonroroBka Kk KOHTPOJIBHOU paboTe.

60 24.04

61 27.04 Konumponvnaa paboma Ne 3 o reme
«MeTabe.

62 | 04.05 Opranndeckast XUMus. YTJIEBOIOPOABI.

63 | 08.05 [TpousBoaHBIE yTiIeBO10pO10B. CIIUPTHI.
Kap6onoBsie kucnotbl. CloKHbIE (PUPHI.

64 11.05 Kupsbl. YraeBoasl. AMUHOKHCITOTHL. benku.
ITonumepsl.

65- | 15.05 Pe3seps.

68 18.05

22.05

25.05
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