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1. MosicHuTebHAA 3aMUCKA

PaGouast mporpamma yueOHOTO Kypca Mo XUMHUH s 8 Kiacca paspadorana Ha ocHoBe PI'OC
BTOPOTO IMOKOJICHUsI, NpUMepHbIX padounx mnporpamm ([Ipenmernas nunus ydeOnukoB O. C.
['abpuensna, W. I'. OctpoymoBa, C. A. CrnankoBa. 8—9 kiaccel: ydeOHOe mocodue uIs
obmeoOpazoBarenbubix opranm3anmii / O. C. T'abpuensn, C. A. CnagkoB — M.: Ilpocsenienue,
2019). OOGyuenume Benércs mno yueOHuky Iabpuensa O.C. Xumms 8 xmacc: yueb. s
obmieoOpazoBarenpubix opranm3anuii/O.C. I'abpuensa. M.I'. Octpoymos, C.A. CmagkoB. — M.:
IIpocsemenue, 2020. — 175 c.

JlaHHasi porpaMMa KOHKPETH3UPYET COJEp)KaHHWE CTaHAapTa, JAAaeT pachperesicHHe y4eOHBIX
4acoB TI0 pasleliaM Kypca, IIOCIeI0BaTeIbHOCTh HM3YYCHHUST TEM W PAa3JieioB C  Y4ETOM
MEXIPEIMETHBIX M TPEJAMETHBIX CBSI3EH, JOIMKH y4eOHOTrO MpoIliecca, BO3PACTHBIX OCOOCHHOCTEH
yyamuxcs. B mporpamme ompeneneH IMepeueHb  JIEMOHCTpAIii, J1a0OpaTOpHBIX OIIBITOB,
MPaKTUYECKUX 3aHATUNA. 3HAYUTEIHHOE MECTO B pabouell mporpaMMe OTBOJUTCS XUMHUYECKOMY
sKcriepuMeHTy. OH OTKpPBIBa€T BO3MOXKHOCTH (DOPMHUPOBATH Y yUAIIUXCS CIICUATBLHBIC TPEIMETHBIC
YMCHUA pa6OTaTI> C BCHICCTBAaMM, BBINIOJHATH IMPOCTBIC XHUMHUYCCKHUEC OIIBITHI, YUUT HIKOJIbBHUKOB
0€30I1aCHOMY ¥ 9KOJIOTMYECKH IPaMOTHOMY OOpAIllEHUIO C BEIIECTBAMH B OBITY U Ha IPOM3BOJICTBE.

Pabouass mporpamma MOCTpOCHAa Ha OCHOBE KOHIICHTPHYECKOTO IOAXO0Ja. DTO JOCTHracTCs
NyTEM BBIWICHEHUS JIHIAKTHYECKON EIMHUIBI — XHMHUYECKOrO OJJIEMEHTa - M JalibHEeHIeM
YCIOXKHEHUU M PACIIUPEHUM €€: 371eCh TAKOBBIMH BBICTYIMAIOT ()OPMBI CYIIIECTBOBAaHUs (CBOOOIHBIC
AaTOMBI, IPOCTLIC U CIIOKHBIC BCHICCTBa). B nporpaMmMe y4uTBIBACTCA pe€ain3alnud MCKIIPCAMCETHBIX
cBsizell ¢ KypcoM ¢Gu3MKK 7 Kiacca, TNIe M3y4aroTCs OCHOBHBIE CBEACHHUS O CTPOSHUHM MOJIEKYN W
aTOMOB, U Onoyoruu 6—9 KIaccoB, rie AaeTcst 3HAKOMCTBO C XMMUYECKON OpraHu3allueil KIeTKU U
nporeccaMi 0OMeHa BEIIECTB, a TAKXKE MPOIEAEBTUIECKOT0 Kypca «CTapT B XUMHION.

B kauecTBe A0MONHUTENBHBIX (OPM OpraHu3alMu 00pa30BaTENBHOIO MPOIECcCa UCIONIb3YeTCs
CHUCTEMa KOHCYJBbTAI[MOHHON MOAJEPKKH, WHAWBHUIYaAbHBIX 3aHATHI, caMOCTOsITeNbHas paboTta
yyalmxcs ¢ UCMOJIb30BaHUEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTUH.

B xauectBe ¢dopM NPOMEKYTOUHON aTTECTAlMW YYaIIUXCS HUCIHOJIB3YIOTCS TPaIUIIMOHHBIC
JIMAarHOCTUYECKUE U KOHTPOJIbHBIE pa0OThI, Pa3HOYPOBHEBHIE TECTHI, B TOM YHUCJIE C UCTIOJIb30BaHUEM
KOMIBIOTEPHBIX TEXHOJIOTHIA.

O01mas xapakTepucTHKa NpeaMerTa

XuMHus, KaK OJJHa U3 OCHOBOIIOJIATAIONINX 00JIaCTe €CTeCTBO3HAHUS, SIBIISIETCS HEOTheMIIEMOU
JaCTbhIO 06pazoBaH1/m IIKOJIBHUKOB. Ka)KJIBIfI YCJIOBEK XKHUBCT B MUPE BCIICCTB, ITIOOTOMY OH AJOJIKCH
NUMETh OCHOBBI (bYH}IaMeHTaJ'H)HBIX 3HAaHUH II0 XUMHU (XI/IMI/I‘IGCKaH CHUMBOJIMKA, XHUMHWYCCKHUC
MOHSATHSI, (PAKThl, OCHOBHBIE 3aKOHBI U TEOPHUH ), TO3BOJISIOIINE BBIPAOOTATh MPECTABIEHUS O COCTaBe
BEIIIECTB, WX CTPOCHHH, TMPEBPAIICHUAX, MPAKTUIECKOM HCIOJIb30BAaHUHU, a TakKe 00 OIacHOCTH,
KOTOPYIO OHHM MOTYT MPEICTaBIATh. M3ydyas XUMUIO, ydaluecs y3HAIOT O MaTepUaIbHOM €IUHCTBE
BCEX BEIECTB OKPYKAIOIIET0 MUpPa, 00YCIOBIEHHOCTH CBOMCTB BELIECTB MX COCTABOM U CTPOCHHEM,
MO3HABAEMOCTH M TIPEJICKA3YEMOCTH XWUMHUYECKHX SBJICHUU. M3ydeHHe CBOWCTB BEIIECTB U HX
MPEBPAIICHUI CIIOCOOCTBYET PAa3BUTHUIO JIOTHUECKOTO MBIIUICHUS, a TMpaKkTU4deckas pabora c
BeIIECTBaMH (J1A00OPATOPHBIE OTBITHI) — TPYAOJIIOOHIO, aKKYPAaTHOCTH ¥ COOPAHHOCTH.

Menn:

OCBOEHHUE BaXKHEUIITNX 3HAHUM 00 OCHOBHBIX MOHATHIX U 3aKOHAX XUMHH, XUMHUUECKON CUMBOJIUKE;
OBJIAJICHNEC YMEHUSIMH HAOIIOJaTh XUMHYECKHE SIBJICHHS, TMPOBOJUTH XUMHUYECKHI ASKCIEPUMEHT,
MIPOU3BOJIUTH PACUEThl HA OCHOBE XMMHUECKUX (OPMYJI BEIIECTB U YPABHEHUN XUMUYECKUX PEaKIUi;



pa3BHUTHE TO3HABATEILHBIX HHTEPECOB U MHTEIUICKTYAIbHBIX CIIOCOOHOCTEW B IMPOLIECCE MPOBEACHHUS
XUMHYECKOTO OSKCIIEPUMEHTa, CaMOCTOATEIBHOTO NPUOOPETEHUS 3HAHWW B COOTBETCTBUU C
BO3HUKAIOIIUMHU KU3HEHHBIMU TOTPEOHOCTIMU;

BOCIIUTAHHME OTHOIICHHS K XUMHUU KaK K OJHOMY U3 (PyHIaMEHTAILHBIX KOMIIOHEHTOB €CTCCTBO3HAHUS
1 DJIEMEHTY OOIIeUeIOBEUECKON KYIbTYPHI,

MPUMECHEHHE TIOJNIYYEHHBIX 3HAHUW W YMEHUH i OE30MacHOTO WCIOJIb30BAHUS BEIIECTB U
MaTepHUaIoB B OBITY, CEIHCKOM XO3SIMICTBE W Ha IMPOU3BOJICTBE, PEIICHUS MPAKTUYCCKHUX 3a7ad B
MOBCETHEBHON >KU3HM, NPEIYNPEKICHUS SIBICHUN, HAHOCAIIUMX BpeA 30pPOBbIO0 4YEJIOBEKAa U
OKpY>Karollen cpenie.

3agaun:

CdopmupoBaTh 3HaHHE OCHOBHBIX IMOHATHI U 3aKOHOB XUMHUU;

BocnuTeiBaTh 0011€9€I0BEUECKYIO KYIBTYPY;

Yuuths HaOIOAATh, IPUMEHATD MMOJYyYECHHBIC 3HAHUS HA MPAKTUKE.

B COOTBCTCTBHUHU C y‘IC6HI>IM IIJITIAaHOM Ha I/I3yT-IeHI/Ie XUMHUHU B 8 KJ1aCC€ OTBOAUTCS 2 gaca B
HeeNo, T.€. 68 4acos B rof.

2. Ilnanupyemble pe3yJibTAThI OCBOCHHS MpeIMeTa

JIn4HOCTHBIE Pe3yabTaThl OCBOCHUS MpeaMeTa «XUMHUs-8»:

* O0CO3HaBaTh €IMHCTBO U LIEJIOCTHOCTb OKPYXAIOIIEr0 MUPA, BO3MOKHOCTH €r0 IO3HAaBAEMOCTH U
00BSICHUMOCTH Ha OCHOBE JJOCTH)KEHUI HayKH;

* TIIOCTENEHHO BBICTPAMBAaTh COOCTBEHHOE IEIOCTHOE MHUPOBO33PEHHUE: OCO3HABATh MOTPEOHOCTH U
FOTOBHOCTh K CaMOOOpPa30BaHUIO, B TOM YHCJIE M B PaMKaxX CaMOCTOSTEIbHOM /1E€ATEIbHOCTU BHE
IIKOJIBI;

* OILICHMUBATh >XKM3HEHHBIE CUTYAIlMM C TOYKU 3pEeHMs] 0€30macHOro odpasza *KU3HU M COXpPaHEHMS
3/10pOBbS;

* OILIEHHUBATh FKOJIOTMUECKUN PUCK B3aMMOOTHOILIEHUH YeJI0BeKa U MPUPO/IbI.

MeTanpeaMeTHBIMM pe3yJbTaTaMU OCBOEHHUsS TpeaMeTa «XUMHA-8» sBIsSeTcs (POpPMHPOBAHUE
YHHUBEpCalIbHbIX YueOHbIX Aeiictuii (VY ]).

Peevuamusnvie YYII-

CaMOCTOSITENIbHO OOHapyXuBaTh U (OPMYIHUPOBATh Yy4EOHYIO NPOOIEMy, OINpPEAeNsaTh Ieb
y4eOHOM JeATENHHOCTH,

BBIJIBUTaTh BEPCHU PEIICHHS TPOOJIEMBbI, OCO3HABATh KOHEYHBIA pE3yNbTaT, BBHIOMpATh U3
MPEAJIOKEHHBIX U UCKATh CAMOCTOSITENILHO CPEACTBA JOCTUKEHUSI 1IEIIH;

COCTaBIATh (MHIMBUYaTbHO WM B TPYIIIIE) IJIaH PEIIeHUs MPOOIEMBI;

paboTas 1o TUIaHy, CBEPSITh CBOU JCUCTBUS C IENBIO U, PU HEOOXOIUMOCTH, UCTIPABIISITH OMIMOKH
CaMOCTOATENRHO;

B JTMAJIOTE C YYUTEJIEM COBEPIIEHCTBOBATH CAMOCTOSATEIHLHO BIPA0OOTaHHBIC KPUTEPUHU OIICHKH.
Ilo3nasamenvrole YVJI:

aHAIM3UPOBATh, CPABHUBATH, K1accuuiupoBath U 00001aTh (GaKThI U SIBICHHUS;

CTPOMUTH JIOTMYECKOE paCCyXJIEHHE, BKJIIOYAIOLIEe YCTAaHOBJICHHE MPUYMHHO-CIIEICTBEHHBIX
CBsI3€l;

COCTaBJIATH TE3HCHI, PA3JINYHbIC BU/BI TUIAHOB (IIPOCTHIX, CJIOKHBIX U T.I1.);

YMETb OIpPEIENATh BO3MOXHbBIE HCTOYHMKM HEOOXOAMMBIX CBEJEHMH, NPOU3BOAUTH IIOUCK
UH(pOpMalMH, aHATU3UPOBATh U OLICHUBATh €€ JOCTOBEPHOCTb;

OCYILECTBIISATh PACIIMPEHHBIM MOUCK WH(POPMALUU C HCIHOJIB30BAHUEM PECYpCcOB OMOIMOTEK WU
WHrepHera;



CO3/1aBaTh MOJICIIH U CXEMBI JIJISl pEIICHUS 3a/1a4;
NEPEBOJIUTh CIOKHYIO IO COCTaBy HH(MOpMAIMI0 U3 TpaguuecKoro WM CHUMBOJIHHOTO
NPECTaBICHUS B TEKCT U HA000POT;

Yy4acTBOBATh B MPOCKTHO- UCCIIEIOBATEIBCKON JCATEIBHOCTH;

NPOBOIUTH HAOIIOJCHNE M SKCIIEPUMEHT TOJT PYKOBOACTBOM YUHUTEIIS;

OCYIIECTBIISATH BBIOOp HamOolnee 3((HEKTHBHBIX CHOCOOOB pEIICHHS 33Ja4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBHIA;

CaMOCTOSITENIbHO TIPOBOJUTH HCCIICIOBAaHHE HAa OCHOBE NPUMEHEHHS METOJOB HAONIOJCHHS U
IKCIICPUMECHTA;

OOBSICHATD SIBJICHUS, IPOLIECCHI, CBS3H U OTHOIICHHUS, BBISBISICMBIC B XO/IC UCCIICOBAHUS.
Kommynuxamusnvie YV/I:

CaMocCTOSTEIPHO OPraHU30BhIBATh Y4eOHOE B3aMMOICHCTBUE B TpyIIE (ONMPEnessaTh OOIuUe ey,
pacIpenelsaTh poJiv, TOTOBAPUBATHCS APYT C APYTOM U T.11.).

IIpeaMeTHbIE pe3y/ibTaThI:

yMEeHHE 0003Ha4aTh XUMHYECKHE OJJICMCHTHI, Ha3blBaTh MX W XapaKTepU30BaTh Ha OCHOBE
MOJIOKEeHUA B riepuoandeckoit cucreme JI. M. Menaeneena;

dbopMynupoBaHUe U3YYEHHBIX MOHSTUN: BEIIECTBO, XUMUYECKUI AIIEMEHT, aTOM, MOJIEKYJa, HOH,
KaTHOH, aHUOH, IMPOCTOE M CIOKHOE BEIIECTBO, XUMUUYECKAsI PEAKIIUs, BUIbl XUMHUYECKUX PEAKIIUN
U T. I

omnpeneneHue mo GopmysiaM COCTaBa HEOPraHMUECKUX BEIIECTB, BAJICHTHOCTH aTOMOB XUMHUYECKHUX
AJIEMEHTOB WJIA CTETIEHU UX OKUCIICHUS;

MOHMMaHNe UH(POPMAIIUHU, KOTOPYIO HECYT XMMHUECKHE 3HAKH, (POPMYIBI U ypaBHEHHUS;

yMEHHUE KIacCU(PUIMPOBATh MPOCThIe (METaulbl, HEMETaJUIbl, OJaropoJHbIE Ta3bl) M CIOXKHBIE
(OuHapHbBIE COETUHEHUS, B TOM YHCJI€ M OKCHJIbI, a TaKKe TMAPOKCUABl — KHUCIOThI, OCHOBAHUS,
amM(bOoTepHbIe THAPOKCUIBI — U COJIM) BEIIECTBA;

dbopMynupoBaHUE MEPUOIUYECKOTO 3aKOHA, OOBSCHEHUE CTPYKTYphl U MH(MOpPMAIUU, KOTOPYIO
HECET MepHoIuYecKas cucteMa XuMudeckux aneMenToB [1. M. MenneneeBa, packpbiTue 3HaYeHUS
MEePUOIUYECKOTO 3aKOHA;

YMEHUE XapaKTepu3oBaTh CTPOCHUE BEIIECTBA — BHUAbl XUMHUYECKUX CBSI3€M U THUIIBI
KPUCTAJUTMYECKUX PEHIETOK;

ONHUCaHUE CTPOEHUS aTOMOB XMMHUUYECKHX 3JIEMEHTOB C MOPSAKOBBIMH HOoMepamu 1—20 u 26,
O0TOOpaXEHHE MX C TTIOMOIIBIO CXEM;

cocTaBiieHre GOPMYIT OKCHIOB XUMHUECKHUX JIEMEHTOB M COOTBETCTBYIOIIHNX UM THAPOKCUJIOB;
HANUCAHWE CTPYKTYPHBIX (HDOPMYN MOJIEKYJSPHBIX COCAMHEHUN M (POPMYIBHBIX €IMHUIl MOHHBIX
COCTMHEHUH TI0 BAJICHTHOCTH, CTETICHU OKUCJICHUS WM 3apsiTy HOHOB;

yMeHue (GOpMyIMpOBaTh OCHOBHBIE 3aKOHBl XHMMHH: TIOCTOSTHCTBA COCTaBa  BEIECTB
MOJIEKYJIIPHOTO CTPOCHHMSI, COXPAHEHHS MACChI BEIIIECTB, 3aKOH ABOTaIpo;

yMeHue GopMyIHpOBaTH OCHOBHBIC MOJIOKEHUS aTOMHO-MOJIEKYIISIPHOTO YUYCHHUS;

onpeieJIeHue MPU3HAKOB, YCIOBHUI MPOTEKAHUS U MPEKPALICHUS] XUMUUYECKUX PEaKIINii;
COCTABJICHHME MOJICKYJIIPHBIX YPAaBHCHHH XUMHUYECKHUX PEaKIMi, TOITBEPXKAAIONUX oOIme
XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKUX BEIECTB U OTPAKAIOIIMX CBSI3U MEKITY
KJaccaMH COCIUHEHMI;

ONpe/IeJICHUE MO0 XUMHYECKUM YPaBHEHUSM MPUHAJICKHOCTH PEAKIMI K ONpeNeIEHHOMY THITY
WU BULY;

COCTABJIICHUE YPABHEHUN OKHMCIHUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMA C IOMOIIBIO METOAA
AIIEKTPOHHOTO OallaHca;



MPUMEHEHNUE TIOHSATUUA «OKHCJIEHUE» U «BOCCTAHOBIICHHE» JJISI XapaKTEPUCTUKH XUMHUUYECKUX
CBOMCTB BEIIIECTB;

YMEHUE TPOU3BOJIUTh XMMHUYECKHE pacu€Tbl C MCIOJb30BAaHUEM IOHATHM «MaccoBas IoJis
BEIIIECTBA B CMECH», KOJUYECTBO BEIIECTBA», «MOJISIPHBIA 00BEM» 1O opMysIaM U ypaBHCHHUSIM
peaKIuii;

co0IroIeHre paBuiI 0e30MacHoN pabOThl B XUMUYECKOM KaOMHETE.

3. Conep:kaHue y4eOHOI0 mpeaMeTa
Pasznen 1. HauajibHble NOHATHSA U 3aKOHBI XUMHU. (20 4YacoB)

Tena um BemecrtBa. CBoOWCTBAa BEIIECTB. OTAJOHHBIE (PU3MUECKUE CBOWCTBA BEIIECTB.
Marepuana u matepuanosejneHue. Poinb XuMUM B KU3HU COBpPEMEHHOro oduiectBa. OTHOIIEHHE
oOmecTBa K XUMHUH: XeMOoprust 1 xeMohoous.

Mertoabl u3ydeHuss xumuu. HabGmogenuwe. Oxcnepument. MogenupoBanue. Mogenu
MaTepUaibHbIC U 3HAKOBBIE UM CUMBOJIbHBIE.

I'azel. Xwuaxoctu. Tsepaple BemiecTBa. B3auMHbIe Iepexoabl MEXIy arperaTHbIMU
COCTOSIHMSIMU BEIIIECTBA: BO3TOHKa (CyOJMMAalusi) U JecyOauManusi, KOHACHCAIMS U HCIapeHHe,
KpUCTAJIIIN3aluUs U IUIaBJICHHE.

@®usnueckue sBieHUsA. YucTele BemecTBa M CMecH. | OMOreHHBIE M T€TEPOr€HHBIE CMECH.
Cwmecu razooOpasHble, xuakue, TBepabie. CrocoObl pa3feineHusi CMecei: TMeperoHka Win
JUCTWIIISIMS, OTCTauBaHue, (UIbTPOBaHME, KPUCTAUIM3allvs, BbIIapUBaHHE. Xpomarorpagusi.
[TpumeHeHue 3TUX cr1ocoO0B B 1a0OPAaTOPHOM MPAKTUKE, HA MPOU3BOICTBE U B OBITY.

XUMUYECKUE AIEMEHTHL. ATOM U MOJEKyJbl. [IpocTeie U ciokHbIE BemecTBa. AJIOTpONUs Ha
npuMmepe kucinopoga. OCHOBHbBIE MOJOXKEHUS aTOMHO-MOJIEKYJISIpHOro ydeHus. Monsl. BemecTtsa
MOJIEKYJISIPHOTO 1 HEMOJIEKYJISIPHOTO CTPOEHHS.

3HaKku (CMMBOJIbI) XUMUYECKHUX 3J1eMeHTOB. MH(popmaliys, KOTOpyro HECYyT 3HAaKU XUMUYECKUX
AIIEMEHTOB. ODTHUMOJIOTHSl Ha3BaHUM HEKOTOpBIX XuMMHYeckux anemeHtoB. [ICXD JI.W.
MeHieneeBa: KOPOTKONEPUOAHBIN U JJIMHHOIIEPUOIHBIN BapuaHThl. 1leproael u rpynnsl. ['maBHast
u iobouHas noArpymnnsl. OTHOCUTENbHAs aTOMHas Macca.

Xumunueckue popmynsl. Maaekcsl U kodpuuueHTsl. OTHOCUTEIbHAS MOJIEKYJIIpHas Macca.
MaccoBast 10711 XMMHYECKOTO JJIeMEHTa B coeAuHeHuu. HWHdopmanus, KOTOPYIO HECYT
XUMHYECKHE (HOPMYIIBI.

BanentHocts. CTpyKTypHBIE (OpMYIbl. XUMUYECKHE 3JIEMEHTHI C MOCTOSIHHON U MepEeMEHHOMN
BaJICHTHOCTBIO. BbIBOA (dopmynbl coennHeHus MO BajleHTHOCTU. OmpeneneHUe BaJ€HTHOCTH
XUMHYECKOT0 3JIeMeHTa 1o ¢gopmyse BemecTBa. CocTapieHNe Ha3BaHUM COEIMHEHUHN, COCTOSALINX
U3 IBYX XMMHUYECKUX JIEMEHTOB, 110 BAJICHTHOCTHU. 3aKOH MOCTOSIHCTBA COCTAaBa BEILECTB.

XUMHUYECKHE peakiuu. PeareHTel W mpoayKThl peaknuu. [Ipu3HAaKM XMMHYECKMX pPEaKIUN.
VYcnoBusd uX TOpOTEKaHUs U NpeKpaumieHus. Peaknuum ropeHus.  OK30TEpMUYECKHE U
DHAOTEPMUUYECKUE PEAKIINH.

3aKkOH COXpaHEHHs MacChl BEIIECTB. XHMMHUYECKHE ypaBHEHMs. (CoOCTaBlIeHME XUMHYECKHX
ypaBHeHH. MHpOpMaIus, KOTOPYIO HECET XUMUYECKOE YpaBHEHHE.

Knaccupukanus XMMUYECKHX PEaKIMi 10 COCTaBY M YHCIY PEareHTOB W MPOJYKTOB. THIIBI
XMMHYECKHUX peakiuil. Peakuun coenuHeHus, pasnoxenus, oOMeHa, 3amenieHus. Karaausaropsl u
KaTajus.

JdemoHcTpanmu.
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Konnekuuu MarepuanoB v U3AeIUi U3 HUX.

Mopenu, ucnosib3yemMbie Ha ypokax (pu3uku, OMOIOTHH U Teorpadum.

OO0beMHbIE U HIAPOCTEPKHEBBIE MOJIETH HEKOTOPHIX XMMHUECKUX BEIIECTB.

Mopnenu KpUCTaJUIMYECKUX PELIETOK.

Cobupanue mpubopa s MOTyUYCHHsI Ta30B U MPOBEPKA €0 Ha TEPMETHIHOCTD.
Bosronka cyxoro nbja, ioga uinu HagTaauHa.

ArperaTHble COCTOSIHUSI BOJB.

Pa3znenenue 1ByX HeCMEMIMBAIOIIMXCS )KUJIKOCTEHN € TOMOLIBIO AEIUTEIBHON BOPOHKH.
YcTaHoBKa U1 UIIBTPOBAHUSA U €ro paboTa.

YcTaHoBKa JU1s BBIIApUBaHUS U €ro padoTa.

Paznenenue kpacsiero BemiecTa (haoMactepa ¢ HOMOIIBI0 OyMaXKHOU XpoMaTorpaduu.
Moenu ayuIOTPOIHBIX MOAU(DHUKAINN YIiIepoaa U Cephl.

[Toptpetsi n.4. bepuennyca u J[.11. Menneneesa.

KopoTtkonepuoansiii u jmuHHonepuoanbii Bapuantel [ICXD J[.U. Menneneesa.
KoHcTpyrpoBaHue mapocTep>KHEBbIX MOJIEIEH.

Anmnapat Kunma.

Pasnoxxenne 6uxpoMara aMMOHUSI.

BzaumopeiicTBue COJISIHON KUCIOTHI C IUHKOM.

[Tomyuenue rugpokcua Meau (2) v ero pa3inoxKeHue Mpu HarpeBaHUH.

JlabopaTopHble ONBITHI.

O3HakoMJIEHHE ¢ KOJUIEKIIHEeN 1a00paTOpHOM MOCYAbI.

[TpoBepka mpubopa /Ui NOTYUEHUs Ta30B HA FePMETUYHOCTb.

O3HakoMIIeHHE ¢ MUHEpaJaMH, 00pa3yIOIIUMU TPaHHUT.

[TpuroroBneHure reTeporeHHoN cCMecH MOPOIIKOB Cephl U JKele3a U UX pa3/iesIeHue.
B3anmoseiicTBrue pacTBOPOB XJIOpUa HATPUsSl M HUTpaTa cepedpa.

[Tomyyenue runpoxcuaa Mmeau (2) U €ro B3auMOJICHCTBHE C CEPHOM KHUCIOTOM.

B3anmopeicTere pacTBOpa CoAbl ¢ KUCIOTOM.

[TpoBepka 3aKkOHa COXpPAHEHHS MAcChl BELIECTB HA IPUMEPE B3aUMOAECUCTBUS LIEJI0UYU U KUCIIOTHI.
[TpoBepka 3akOHa COXpaHEHMsI MAcChl BEIIECTB Ha MPHUMEpPE B3aWMOJAECUCTBUS LIENOYM C COJIBIO
xenesa(Ill).

. Paznoxxenue nepoxcuaa BOAOPO/Ia ¢ MTOMOIIBIO OKCUAa MapraHua (4).
11.

3amelieHue Kee30M MeJIM B METHOM KyIIOpOCe.

IIpakT4yeckue padoTsbl.

3HaKOMCTBO C JlabopaTopHbIM obopyaoBaHueM. [IpaBuia TexHuku Oe30macHOCTH Tpu padboTe B
kabunete xuMun. Hekotopsie BUIbI padoT.

Hab6nronenue 3a ropsieii cBe4oil.

AHanu3 mo4BEIL.

Pa3nes 2. Baskneiimme npeacTaBuTe/ Il HEOPraHu4ecKux BeuecTs. KomyecrBeHHbIe
oTHoueHus B xumum. (18 yacon)
CocraB Bo3ayxa. IlonsTie 06 00BEMHOI [10JIe KOMIIOHEHTA NMPHPOIHON Ta30BOM cMecH —
BO31yXxa. Pacuer 00beMa KOMIIOHEHTA T'a30BOM CMeCH IO €ro 00bEMHOM J0JIe M HA00OPOT.
Kucnopon. Ozon. ITlomyuenme kucnopoma. CoOupaHue U paclio3HaBaHUE KHUCIOPOJa.
XVMMHYECKHE CBOMCTBA KUCIOPOJA: B3aMMOJCHCTBHE C METAJUIAMH, HEMETAUIAMU U CIOXXHBIMU
Beniecteami. [Ipumenenne kuciaopona. Kpyropopor kuciaopona B IpupoJe.



Oxkcuapl. OOpa3oBaHre Ha3BaHUM OKCHIOB 10 WX dopmyrnam. CocraBieHne GopmMys OKCHIOB
1o Ha3zBaHUAM. lIpencraBuTenn OKCUIOB: BOJA, YIVIEKUCIIBIN ra3, HeraeHas N3BeCTb.

Bonopoa B npupone. @uznueckue U XMMHUYECKHE CBOMCTBA BOAOPOJA, €r0 IMOJIYYEHUE U
MIpUMEHEHUE.

Kucnotsl, ux cocra u knaccudukarusi. Muruburopsl. Tabnuma pactBopumoctu. ConstHas 1
cepHasi KUCIIOThI, UX CBOMCTBA U MPUMEHEHHUE.

Conu, ux coctaB u Ha3BaHMs. PacTBopuMocCTh coseil B Boae. IIpeacraButenu coneit: Xaopum
HaTpusl, KapOoHAT HaTpus, hocdaT KaTbIHs.

ITocTostnnas ABoraapo. KonuyectBo BeniectBa. Moisb. MonsipHas Macca. KpatHble equHULIBI
MU3MEPEHMS KOJMYECTBA BEIIECTBA — MUJUIMMOJIb U KHAJIOMOJIb, MUJIJIUMOJIIPHAsA M KHJIOMOJISIpHAS
MaccChl BEIIECTB.

Pacuersl ¢ wuCnoib30BaHUMEM TMOHATUN «KOJUYECTBO BEIIECTBA», «MOJISIPHAs Maccay,
«IOCTOSIHHAS ABOTAIPO».

3akoH ABoragapo. MossapHbIii 00beM ra3o00pa3Hbix BemiecTB. OTHOCUTENbHASI TUIOTHOCTH
OJIHOTO ra3a Mo-IpyromMy.

KpatHble equHuLbI U3MEPEHHS] KOJUYECTBA BEILECTBA —MUJUIMMOJISIPHBIM M KHJIOMOJISIPHBIN
00BEMBI T'a30B.

PacueTpl ¢ HCHOJIB30BaHUMEM MOHATUH «KOJMYECTBO BEILIECTBA», «MOJISIPHAs Maccay,
«MOJISIPHBIN 00bEM Ta30B», «YUCIO ABOTAIPO».

I'unpochepa. KpyroBopor Boabl B mpupojae. OU3NYECKUe U XUMHUYECKUE CBOWCTBA BOJIBI:
B3aUMOJICVCTBUE C OKCUAAMM.

OcHoBaHus, ux cocraB. PacTBopuMocTb OCHOBaHMl B Bojae. 3MeHeHue OKpacku
WHJIUKATOPOB B IIelN0o4HOM cpexpe. [IpencraBurenu menodyed: TUAPOKCHIBI HATpHs, Kalus H
KaJIBIIHSL.

PactBoputens u pactBopeHHoe BemiecTBo. PactBopel. PactBopenue. ['mapatel. MaccoBas
JI0JIsI paCTBOPEHHOTO BellecTBa. Pacuersl, CBA3aHHBIE C UCIIOJIB30BAHUEM MTOHATUSA «MAacCOBast 1015
PacTBOPEHHOTO BEILIECTBA.

JdemoHcTpaumu.
e [lonyueHue kucnopoza pa3ioKEeHUEM IEpMaHraHaTa Kajaus U MepoKCUIa BOAOPOA.
e (CoOupaHue METO/IOM BBITECHEHHS BO3AYyXa U BOJBI.
e Pacno3HaBaHue KuCIOpOIA.
e Topenue maruusi, xxenesa, yris cepbl u pochopa B Kucmopoie.
e Komiekus oKCUI0B.
e [lonyuenue, coOupanue, pacriozHaBaHUE BOJAOPO/IA.
e ['openue Bogopona.
e BsaumoneicTue BOAOPOJA C OKCHIOM MEJH.
e Koeknus MUHEpanbHbBIX KACIOT.
e [IpaBuio paz0aBieHUs CEPHOI KUCTOTHI.
e Komieknus coneu.
e Tabnuiia pacTBOPUMOCTH OCHOBAHUH, KHCIIOT U COJIEH B BOJIE.
e HekoTopble MeTaIbl, HEMETAJJIBI U COEAMHEHUSI KOJMYECTBOM BEIIECTBA B | MOJIb.

o KoJuieknusa OCHOBaHUH.

JlaGopaTopHbIe ONBITHI.
12. TlomyTHEeHHE U3BECTKOBOW BOJIbI MPU MPOMYCKAHUH YTIICKHUCIIOTO Ta3a.
13. Tlomydenue BomOpO/Ia B3aUMOICHCTBUEM ITUHKA M COJISTHOW KUCIIOTHI.



14.
15.
16.

o

17.

PacnosHaBaHue KUCIOT MHIUKATOPAMH.

N3MeHeHune oKpacku MHIMKATOPOB B LIEJIOYHOU Cpelie.

O3HakoMJIEHHE € TpenaparaMy JOMAallHEW WIM LIKOJIBHOM anTe4Kd — PAcTBOPAMH IEPOKCHIA
BOJZIOPO/A, CIIMPTOBOM HACTOMKH 10/1a M HALIATBIPHOT'O CIIUPTA.

IIpakTuyeckne padboThl.

[Tony4enue, cobupanue u pacro3HaBaHUE KUCIOPOJA.

[Tonryuenue, cobupanue 1 pacro3HaBaHUE BOJIOPO/IA.

[IpuroToBieHrue pacTBOPOB COJIEH € UX 3aJaHHON MacCOBOM J10JI€i paCTBOPEHHOTO BEILIECTBA.

Pa3znes 3. OcHOBHBIE KJIACCHI HEOPraHUYeCKUX coeaqnHenuid. (10 yacon)

OO6o6mieHne cBeeHni 00 OKCHaX, UX KIaCCH(UKAIMU, HAa3BaHMUSIX M cBoicTBaxX. CrocoObl
MOJIYYCHHS] OKCHUIOB.

OcHoBaHus, WX Kiaccu(uKaius, Ha3BaHUS W CBOKCTBA. B3amMonelicTBHE C KHCIOTaMH,
KHCJIOTHBIMH OKCHIAMH U coJiAMH. Pa3noskeHne HepacTBOPUMBIX OCHOBaHUM. CrIOCOOBI MOTYydSHUS
OCHOBaHH.

Kucnorel, ux knaccupukauus u HazBaHus. OOIIME XUMHUYECKHE CBOWCTBA KHUCIOT.
B3auMozeiicTBue KHUCIOT € MeETaulaMH. OJIEKTPOXUMUYECKUM P HANPSHKEHUM METalIoB.
B3auMozeiicTBue KUCIOT C OKCHJIAaMU METaJIOB. B3auMopjeiicTBHE KHUCIOT C OCHOBaHUSIMU —
peakuus HelTpanuzauuu. B3aumoneiictBue kucior ¢ coismu. [lomydyeHune OeCKUCIOPOAHBIX U
KHCJIOPOJICOACPKAIINX KUCIIOT.

Comu, nx kimaccuuKaus U CBOMCTBa. B3ammopeiicTBue coyieli ¢ MeTayuiaMu, OCOOSHHOCTH
ITUX peakluil. BzanmoaencTeue conen ¢ CosiMu.

['enetndeckue psaapl MeTala W HemeTawia. [eHeTHMYecKass CBsI3b MEXKIY KiaccaMu
HEOPraHUYECKHUX BEIECTB.

JlaGopaTopHbIe ONBITHI.
B3anmoneiictBre okcuaa Kaiablisg ¢ BOIOH.

18. IloMmyTHEHHE N3BECTKOBOW BO/IBI.

19. Peakius HEUTpaIU3AIIHH.

20. IMomyyenne ruapokrcuaa Meau (2) U ero B3auMOJICHCTBHE C KUCIOTOM.

21.
22.

Paznoxxenue ruapokcuna Meau (2) mpu HarpeBaHUM.
B3aumoneiicTBUE KUCIOT C METaJJIAMH.

23. B3aumoeiicTBUE KACIOT C COJISIMHU.
24. O3HaKOMJICHHUE C KOJUIEKLIMEN COE.
25. B3aumoneiictBue cynbdara Menu (2) ¢ Kene3om.

26. B3aumoieiicTBre COJIEl C COJISIMU.

27.

7.

I'eneTnueckas cBsI3b HA IPUMEPE COCTUHEHUN MEJIH.

IIpakTuyeckue padoTsbl.
Perienue skcriepuMeHTaIbHBIX 33a4 10 TeMe «OCHOBHBIE KJIacChl HEOPTaHUYECKUX COCTUHEHUN

Pasnean 4. [lepnoanueckuii 3axkon n [lepuogudeckas cucreMa Xumnyeckux 3jaementon JI.U.
MemnpeseeBa u ctpoenne aroma. (9 4acoB)

EcrecTBenHBIC ceMelicTBAa XHMHYECKHX DJJIEMEHTOB: IICIOYHBIC M IIEJI0YHO3EMEIbHEIC
METaJUTbl, TaJOreHbl, WHEPTHBIE Ta3bl. AMPOTEpHOCTh. AM(OTEpHBIE OKCHIBI W THAPOKCHIBI.
KommekcHbIe com.

Otkpsitue .M. MenneneessiM 113 u cozganue um [ICXD.



28.

ATOMBI KaKk popMa CYIIECTBOBAHUS XUMUYECKUX 1eMEeHTOB. OCHOBHBIE CBE/IEHUS O CTPOCHUU
aTomMoB. Jloka3zaTenbCTBa CIIOKHOCTH CTpoeHus aromoB. OmbiTel Pesepdopna. Ilnanerapnas
MO/IEJIb CTPOCHHS aTOMOB.

CocraB aTOMHBIX si/iep: MPOTOHBI, HEUTPOHBI. OTHOCHUTENIbHAST aTOMHasi Macca. B3auMocss3b
MOHSITUN «IPOTOHY, KHEUTPOH», KOTHOCUTEIbHAS AaTOMHAsI Maccay.

MukpomMup. DIEKTPOHBI. CTPOSHUE FIEKTPOHHBIX YPOBHEH aTOMOB XUMHUUYECKHUX 3JIEMEHTOB

NoNe 1-20. [TonsiTue 0 3aBEpIICHHOM 3JIEKTPOHHOM YPOBHE.

N3otonbl. ®uznueckuid cMbica cuMBOJUKK [lepuoanueckoit cuctembl. CoBpemMeHHas
dopmynupoBka [13. M3MmeHeHus CBONCTB 3JIE€MEHTOB B IMEpUOJaX M Tpynmnax, Kak (QyHKOIus
CTPOEHUS SJIEKTPOHHBIX 000JI0UEK aTOMOB.

XapakTepuCcTHUKa JIEMEHTa-MeTallJla U dJIEMEHTa-HemMeTasuia 1o ux nojoxenuto B [ICXD J1.1.
Menpeneena.

JdemoHncTpanmu.

Paznuunsie popmel Tadbmu [1C.

MonenupoBanue nocrpoenus 11C J[,I. Menpaeneena.

Mogenu aTOMOB XMMUYECKUX IJIEMEHTOB.

Mopenu aToMOB 3J1eMEHTOB 1 — 3 IeproI0B.

JlabopaTopHble ONBITHI.

[Tony4yenne am(poTEepHOTO THAPOKCHIA M UCCIIEIOBAHUE €r0 CBONCTB.

Pa3nen 5. Xumuueckas cBsizb. OKHCINTEIbHO-BOCCTAHOBUTEIbHBIE peakuun. (11 yacos)

Nonnas xummudeckas cBs3b. oHbBI, 00pa3oBaHHbIE aTOMAMU METAIIOB U HEMETaNIoB. CXeMbI
0o0pa3oBaHUsl MOHHOW CBSI3W ISl OMHAPHBIX COeAMHEHUU. VIOHHBIE KPHUCTANIMYECKUE PEIIeTKH U
¢dusznyecKkue CBOWCTBA BEIIECTB C STUM TUMOM pemieTku. [loHstue o ¢GopMynbHON equHUIlE
BEILIECTBA.

KoBasienTHast xumuueckasi CBsi3b. OJEKTPOHHBIE W CTPYKTYpHBIE (opmyinbl. KoBasieHTHast
HernoyisipHast CBA3b. CXeMmbl 00pa3oBaHUs KOBAJICHTHOM CBS3M JUIsi OWMHApHBIX COCIMHEHHI.
MonekynsipHble U aTOMHBIE KPUCTAJUTMYECKUE PEIIETKH, W CBOWCTBA BEIIECTB C ITUM THUIIOM
pELIETOK.

DNEeKTpOOTpULATENbHOCTb.  PsAn  anekTpooTpunarenbHoctd.  KoBajieHTHass — moiisipHas
XuMH4Yeckass CBa3b. (CXxeMbl 00pa3oBaHUs KOBAJIEHTHOW TONSAPHOW CBSI3M Ui OMHApPHBIX
coelMHEHU. MoJleKynsipHble M1 aTOMHBIE KPUCTAJUNIMYECKHUE PEIIETKH, CBOMCTBA BEILIECTB C ATUM
TUTIOM PEIIETOK.

Merammdeckass XUMHYECKasi CBSI3b M METaJUTMUecKas KpucTajuindeckass pemietka. CBoilcTBa
BEIIIECTB C ’TUM THUIIOM pelieToK. EquHas mpupoga XuMAYECKUX CBS3EH.

Crenenp oxuciieHusi. CpaBHEHHE CTENEHEH OKHUCIeHUs W BajeHTHOCcTH. [IpaBuia pacuera
CTETNEHU OKUCIIEHUS 110 GOpMyIaM XUMHUYECKUX COSTUHEHUMN.

OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. OrnpeaelieHne CTeNeHeHd OKUCIEHUs s
AIIEMEHTOB, OOPA3yIOIIMX BEUIECTBA PA3HBIX KIACCOB. Peakiinu HOHHOTO OOMEHa M OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHbIE peakuuu. COCTaBICHUE YPABHEHU OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peaKIuit METOJIOM AJIEKTPOHHOTO OasiaHca.

JdemoHcTpanmu.
Buneodparments! u crnaiiapl «MoHHAs XUMUYECKas! CBSI3b.
Konaexius BeniecTs ¢ HOHHOU CBS3BIO.
Moeny HOHHBIX KPUCTAUNINYECKUX PEIIETOK.

BuneodparmenTs! u cnaiasl «KoBaneHTHas XUMUYECKas CBSI3bY.



e Kosekus BEIecTB MOJEKYJISIPHOTO U aTOMHOIO CTpOoeHHUs. Moaenu MONEKyIsSIpHBIX U aTOMHBIX
KPUCTAJUIMYECKUX PELIETOK.

e (Cnaiiael «Mertauinyeckas XMMHUYECKask CBA3bY.

e  Komnexnus «MeTajlisl U CIUIaBbI»

e B3aumonelcTBUE [IUHKA C CEPHOU U COJISTHOM KUCIOTOM, XJIOPUIOM MEU.

JlaGopaTopHble ONBITHI
29. I3roToBJICHHE MOJIEIH, WJUTIOCTPUPYIOIIEH CBOMCTBA METAINTUYCCKOMN CBS3H.

4. TemaTHUYECKOE IJIAHUPOBaHUE

Ne Tema KosanuecrBo B ToM 4ncie
n/n acoB NpPaKTHYEeCKUX 324€TOB KOHTPOJIbHBIX
padoTt pador
1 Paznen 1. 204 3 1 1

HauanrpHbie ToHATUS
U 3aKOHBI XUMUU

2 Pazaeun 2. 18 u 3 1 1
Baxueiinine
MpEeACTaBUTEIHN
HEOPTraHUYECKHUX
BEIIECTB.
KonnuecTBeHHBIC
OTHOIIICHUS B XUMHH

3 Pasznea 3. 10 q 1 1 1
OCHOBHBIE KJIAaCCHI
HEOPTaHHYECKUX
COeTMHEHNN

4 Paznean 4. 94 1
Ilepuoanueckuit
3aKOH U
[Tepuonnueckas
CUCTEMA XUMHUYECKUX
anemenToB J[.M.
Menneneena.
Ctpoenue aToma.

5 Pasznea 5. 114 2 1
XuMHUecKasi CBSI3b.
OKMCIIUTEJIFHO-
BOCCTaHOBHTCIIbHEIC
peakuuu




L7 ]

Bcero uacos

68 4 7

MYHULMMANTBHOE
KA3EHHOE
OBLLEOBEPA3OBATE/
bHOE YUYPEXEHWE
"KATAPBEVICKAS
CPEZIHSAS
OBLLEOBPA3OBATE/
bHAS LLKOMA"

Mopnuncaxo undposoit nognucsio: MYHULIMMANIBHOE
KA3EHHOE OBLIEOBPA3OBATE/IbHOE YYPEXAEHUE
"KATAPBEVCKAS CPE[JHAS OBLLEOBPA3OBATE/TIbHAA
LIKONA"

DN: c=RU, st=UpkyTckas obnactb, street=YJ1.
COBETCKAS, [1.78, I=C. KATAPBEW, title=[lupexTop,
o=MYHULMMNANbHOE KA3EHHOE
OBLLEOBPA3OBATE/IbHOE YYPEXXEHWE
"KATAPBEVCKAS CPE[JHASl OBLLEOBPA3OBATE/TIbHAA
LIKONA",
1.2.643.100.1=120D31303233383031383932323637,
1.2.643.100.3=120B3035313030313437353832,
1.2.643.100.4=120A33383335303531323139,
1.2.643.3.131.1.1=120C333833353030323535353934,
email=nruo1@yandex.ru, givenName=ranuHa
BacunbesHa, sn=EsTioweHko, cn=MYHULUIMAJIbHOE
KA3EHHOE OBLLEOBPA30OBATE/IbHOE YYPEXAEHWE
"KATAPBEVNCKAA CPE[JHAA OBLLEOBPA3OBATE/IbHASA
LKONA"

[ata: 2023.09.23 14:49:09 +08'00"



5. YueOHO-MeTOAUYECKOE oDecriedeHre 00pa3oBaTeILHOI0 NMpoiecca

labpuensa O. C. Xumusa. 8 kiacc: y4eOHUK aisi oOmeobpa3oBaTenbHbix opranusamuii / O. C.
Ia6puensu, U. I'. Octpoymos, C. A. CrankoB. — M.: TIpocsemenue, 2020

l'a6puensn O. C. Xumusa. Meromuueckoe mocobue it 8 kiacca yweOHoe mocobue s
obmeoOpaszoBarenpHbIXx opranusanuii / O. C. I'abpuensa, U. B. Akcénosa, U. I'. OctpoymoB. — M.
[Ipocsemenue, 2020

labpuensa O. C. Xumumsa. COOpHHMK 3amady W yOpaXHEHHH. 8§ Kiacc: ydeOHOe mocoOue Jist
obmeobpaszoBarenbHbix opranuzanuii/ O. C. ['abpuensn, U. B. Tpuryouak M.: IIpocsemenue, 2020
Xumus. [Ipumepnsie padbouune nporpammsl. [Ipenmernas munus yueonukoB O. C. I'abpuensna, U. T
OctpoymoBa, C. A. CnankoBa. 8—9 xmaccel: ydueOHOe Tmocobue st 001eo0pa3oBaTebHbBIX
opraam3anuii / O. C. 'abpuensn, C. A. CnaakoB — M.: IIpocsemenne, 2019.
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