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PABOYASA ITPOTPAMMA
o XMuMMNmn

8 -9 kaaccwl
} Yposenn o0pa3oBaHHs: OCHOBHOE 00mIee 00pa3oBaHue

Konnvecrso 4acos no yueduomy miany: 8 ki.-68 u (2 9/uen.); 9 xi1.-68 u (2 u/Hen.)

Pabouas nporpamma pa3paboTana Ha OCHOBE (edepanvroz0 20CYOGDCMEEHH020 _CIandapmad
; OCHOBHO20 0bWe20 0bpasosanus u aBTOpckoi mporpammel H.H.I'aper «Xumus. Paboune
nporpammel./ H. H.I'apa,- 2-e u3x., non. — M.IIpocsemenue,2013.

[Iporpamma paspabotana yuutenem xumun  O.P. JkenuioBoi



INIOACHUTEJIbBHASA 3AITMCKA

Pabouast mporpamMmMa cocTaBsieHa [ijist 00yuarormuxcst 8-9 KaccoB Ha OCHOBe

- ®efepanbHOTO TOCYJAPCTBEHHOTO 00pa30BaTe/IbHOTO CTaHJapTa OCHOBHOTO —0O0IIero
obpa3zoBanwus (yTBep>xJeH npruka3oM MuHoOpHayku Poccuu ot 17 fekabpst 2010 r. Ne 1897);

- B COOTBETCTBHUHM C [IpriMepHO OCHOBHOM 0Opa30BaTe/IbHOM MPOrpaMMOl OCHOBHOTO OOIIero
obpa3oBanwsi, 0/J00peHHON pelieHHeM (efiepasbHOTO YueOHO-MeTOANUECKOT0 00beJUHEHUS T10
ob1iemMy obpa3oBanmto (rpotokos ot 8 ampernst 2015 r. Ne 1/15), B pefakijuu npoTokosa Ne 3/15
ot 28.10.2015 denepanpHOro yuebHO-MeTOAMUECKOTO 00befuHeH s 110 0011jeMy 00pa30BaHMIO;

- B COOTBeTCTBMM C VIHCTpyKuMeld IO Be/IeHHIO [IeIOBOM  [JOKyMeHTalud B
0611e00pa3oBaTe/IbHBIX opranuzanusx Pecriybmku  KpbIM, yTBEpP)KIEHHOW TPHUKAa30M
MuHucTepcTBa 00pa3oBaHusi, HAyKU U MoJiofiexxu Pecry6simku Kpbimv ot 16.11.2017 Ne 2909.

Pabouasi mporpaMma OpHeHTHPOBaHa Ha yueOHO-MeTO[uueCK1id KOMIUIEKC:

1. Xwumus. 8 knacc. YueOHUK /11 001ieo0pa3oBaTeIbHBIX OPraHU3aLUiA C TIPUIO’KEHHUEM
Ha 3/eKTpoHHOM Hocutene (DVD) / T'E. Pypsurtuc, ®.I'. ®enpaman. - . M
[Tpocserienue, 2014- 208c.

2. Xwumus. 9 knacc. YueOHUK /s 001je00pa3oBaTeIbHBIX OPraHU3aL[i C MPUIOXKEeHHeM
Ha 371ekTpoHHOM Hocutene (DVD) / T.E. Pymsutuc, ®.I'. Penpaman. - M.:
IIpocserenue, 2014- 208c.

3. Xwumwms.9knacc: rnoypoussle miaHbl 1o yueOHuky I'. E. Pyasutuca, ®. I'.denbamana /
aBT.-cocT. M. B. Kusasesa. — Boarorpag : Yuuresns, 2014.

4. KoHTpo/ibHO-U3MepuTe/ibHble MaTepuasbl. Xumus. 9 knacc/ Coct. E.H.CtpenbHuKoBa. —
M.:BAKO,2017.

5. bopoBckux T.A. Tectbl mo xumuu. A30T u docdop. Yriepos ¥ KpeMHUN. MeTasbl.
9ksiacc.- M.: M3garensCcTBo «OK3aMeH»,2013.

6. Psbo M.A. COOpPHMK 3aJjau U ympaKHeHWM mo xumuu:9kmacc. — M.: M3gaTensCcTBO
«3JK3aMeH»,2013.

7. boposckux T.A. Pabouas TeTpazib 1o xumuu.- M.: M3naTenbcTBo «OK3aMeH»,2014.

8. IInuyruna I'.B. Curyarjuonssle 3asalus 1o xumuun.8-11 knaccel.- M.: BAKO,2014.

9. 9 Xumus. http://www.hemi.nsu.ru festival.1september fipi en.edu

Ilesb nporpamMmel:
® 0CBOEHME Ba)KHEMIIINX 3HAHUM 00 OCHOBHBIX TIOHSTHSIX Y 3aKOHaX XUMWH, XUMAYeCKOU
CUMBOJIVKE;
® OB/I3iecHHMe yMEHWsIMH HaOJ/M0AaTh XUMUYECKHe SIB/IeHUs], TIPOBOJUTb XUMHUECKHN
9KCTIepUMEHT, TPOM3BOJUTh pacyeTbl Ha OCHOBE XMMHUUECKUX (OpPMY/ BelecTB M
ypaBHEHUN XMMUYeCKUX peakiui;

® pa3BUTHe M03HABATe/BHBIX UHTEPECOB U UHTE/IeKTYa/lbHBIX CTIOCOOHOCTEH B TpoLiecce

TIPOBe/IeHUsT XMMHUYeCKOT0 SKCIIepUMeHTa, CaMOCTOsITe/IbHOTO TIpUoOpeTeHUst 3HaHUM B
COOTBETCTBUM C BO3HUKAIOI[UMU >KM3HEHHBIMHU ITOTPeOHOCTSMUY;

® BOCIUTAHME OTHOLIEHHS K XMMUHU KakK K OZIHOMY M3 (yHJaMeHTa/bHbIX KOMIIOHEHTOB

eCTeCTBO3HAHUS U 37IeMeHTY o0I1leuesioBeueckoi Ky/IbTYphl;

® [pUMeHeHHe TIOJlyYeHHBbIX 3HAHUM M yMeHHil [ 0e30MacHOro0 UCIO/Ib30BaHUs

BellleCTB U MaTepuasioB B OBITY, CeIbCKOM XO3siCTBE U Ha MPOW3BO/CTBE, pelleHust
NpaKTUYeCKHX 3a/jau B [OBCEJIHEBHOW >XKU3HU, MpeAyTpeXJeHNs sSBIeHNH, HaHOCSIINX

Bpe/] 3ZI0POBBIO UesioBeKa U OKpYyyKarollleit cpejie;



e obecreunTth (hOPMUPOBaHKE KaK MPEJIMETHBIX YMEHUH, TaK U YHUBEPCATbHBIX YUeOHbBIX
JIeiCTBUM IIKOJBbHUKOB, KOTOpbIe B Jla/ibHelllleM T03BOJISIT yUall[uMCsl TIPUMEHSITh
MO/TyYeHHbIe 3HAaHUS U YMEHUS [J1S pelleHUs] Pa3/TMUYHbIX )KU3HEHHBIX 3a/au.

3ajauM IpOrpaMMmai:
® 0OCBOEHHE Ba)KHEMIIIMX 3HAaHWK 00 OCHOBHBIX MOHATHSX U 3aKOHAX XUMHU, XUMUUECKOU

CUMBOJIVKE;
® OB/A/ileHVe YMeHUsMU Hab/roflaTh XUMHUYeCKUe SIBJIeHUs, TIPOBOJUTh XUMHUECKHUU

9KCIIePUMEHT, TIPOU3BOAUTH pacueTbl Ha OCHOBe XWMUUeCKUX (OpMYJ BeIecTB U

yPaBHEHUM XUMUYECKUX peaklui;
® pa3BUTHe T03HABaTebHbIX WHTEPECOB U MHTe/JIEKTya/lbHBIX CIIOCOOHOCTel B mpoliecce

TIPOBE/IEHUST XMMUUYECKOTO JKCIIEPUMEHTa, CaMOCTOSITe/TbHOTO TIPUOOpeTeHus] 3HaHUM B

COOTBETCTBUM C BO3HUKAIOIIMMU YKU3HEHHBIMU TTOTPEOHOCTIMU;
® BOCMIHUTaHWE OTHOILEHUSI K XUMUU KakK K OFZHOMY U3 (hyHAaMeHTalbHbIX KOMIIOHEHTOB

eCTeCTBO3HAHUS U 37IeMeHTY 00I1leuesioBeueCcKoi KyJIbTYpbhl;
® [pUMeHeHHe TIOJTYYeHHBIX 3HaHWUUM U yMeHuH [yt 6e30MmacHOr0 MCI0/Tb30BaHUsI BEIeCTB

Y MaTepuasoB B ObITY, Ce/TbCKOM XO03SICTBe U Ha TTPOM3BO/ICTBE, PellieHH sl TPaKTHYeCKUX

3a/lau B MOBCEJHEBHOM >XU3HU, TpeAyIpeXXAeHUs SIBJIeHWH, HAaHOCSIIUX BpeJ, 3/J0POBbIO

yesioBeKa Y OKpY»Karolllel cpefe.
B yue6HOM M/1aHe Ha M3ydyeHWe XWMHU Ha YPOBHE OCHOBHOTrO 00ijero obpa3oBaHUs
OTBOAUTCA 2 yueOHBIX yaca B Hefiesito, Bcero 136 uacoB yueOHBIX 3aHATHH.

PervioHanbHbIN KOMIIOHEHT Tmpe/icTaB/ieH amMGOTepHOCTbI0 OKCHJOB U THPOKCHU/IOB,
JIeMOHCTpALUsMH, 1ab0paTOPHBIMU OMBITAMU, YTO 00YC/IOB/IEHO 3HAUMMOCTBI0 XUMUUECKOT0
9KCTIepUMEHTA JIJIsl YCIIeITHOTO TPero/laBaHus IMIKOIBHOTO Kypca XUMHU U, 0COOEHHO, /1/ist
MoAroToBKU obyyaroruxcst K OI'D.

B 8 kyacce - 68 uacoB (2u B He/ie/Tt0), B TOM YKC/Ie HA KOHMPO/IbHble pabombl — 4 yaca,
npakmuueckue pabombt — 7 uyacoB. Kypc «Xumus» uMeeT KOMIUIEKCHBIA XapakTep,
BKJTFOUAeT OCHOBBI 00IIel, HeopraHW4ecKoW XuUMWU. [JIaBHOW uzeell sIBJSIeTCS CO3/aHMe
0a30BOro KOMIUIEKCA OTOPHBIX 3HAHWM 10 XMMUH, BbIDAKEHHBIX B (JOpMe, COOTBETCTBYIOIIEH
BO3paCTy yualuxcsl.

B mnporpammy 8 Knacca BHeceHbl Crefylollde [OTOIHEHUs: BBeJEHO IOHSITHE O
BellleCTBaX MOJIEKY/IIPHOTO Y HEMOJIEKY/ISIPHOTO CTPOEHUST; /11 03HAKOMJIEHUS U B KaueCTBe
Npore/ieBTUKU BBeJleHbl Ba/lleHTHOCTb, CTEleHb OKUC/IeHUS], TIpaBU/ia OrpesiesieHus CTereHen
OKHCJ/IEHUS 37IEMEHTOB, OKUC/IUTeTbHO-BOCCTAHOBUTEJIbHBIE DEeaKL1H.

B 9 kacce - 68 uacoB (2u B Hefie/Ti0), B TOM UKC/ie Ha KOHMPo/ibHble pabombl - 4 yaca,
NMpaKTHYecKue padoTsl - 64acoB.

B nporpammy 9 Knacca BHeceHbI C/iefylollye [OMOJHeHus: BBeJieH paszen «[loBTopeHue
BaXHEUIIIMX BOMPOCOB Kypca XMMHUM 8 Kiacca». B HeM 3akperuistorcsi 6a3oBbie, Haubosiee
C/IOXKHbIE [JI1  YCBOEHUS YYallldMHCS TIOHSITUSI, Ba)KHeWllle YMeHWs] W HaBbIKH,
npuobpeTeHHbIe B 8 Kjlacce ¥ HEOOXOUMBIe [jisi KaUeCTBEHHOTO BOCIIPUSTHS MPOrPaMMbl 9
KJlacca.

IVIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUSA KYPCA XUMHNN
JIMYHOCTHBIE pe3y/IbTaThbl:

®  BOCIIMTAaHUE DOCCUMCKOW TpaKAAHCKOM WJeHTUYHOCTU: TaTpUoTU3Ma, J/HoOBU U
yBakeHuss K OrteuecTBy, UyBCTBa TOpPJOCTM 3a CBOW PojuHy, 3a PpOCCHHCKYIO
XUMUYECKYI0 HayKy;

* (opmupoBaHMe L|eJIOCTHOTO MHUPOBO33DEHUs, COOTBETCTBYHOLL[ETO COBPEMEHHOMY
YPOBHIO Da3BUTHS HAayKM ¢ OOIIeCTBEHHOW TIIPAaKTHKH, a TakXe COLMATBbHOMY,
KYJIbTYPHOMY, SI3bIKOBOMY U [yXOBHOMY MHOT000pa3ui0 COBPEMEHHOTO MHPa;



* (opmMHpOBaHHe OTBETCTBEHHOTO OTHOIIEHUsS K YYeHHIO, TOTOBHOCTH U CIIOCOOHOCTH K
CaMOpa3BUTHIO U CaMOOOpa30BaHMIO Ha OCHOBE MOTHBALMH K O0YUeHHIO U TI03HaHMIO,
BbIOOPY mMpoduibHOrO 00pa3oBaHMs Ha OCHOBe WH(OPMAaMd O CyL[eCTBYIOLIMX
npoeccusix U JIMUHBIX MPOQeCCUOHATBHBIX MPeANIoUYTeHU, 0CO3HAHHOMY MOCTPOEHHIO
VH/IMBH/[yalbHOW 00pa30BaTe/IbHOM TPaeKTOPUH C yUETOM yCTOHUMBBIX 1T03HABATeTbHBIX
MUHTEpeCcoB;

* (opmHpoBaHMe KOMMYHHKATUBHON KOMITIETEHTHOCTH B 00pa3oBaTe/bHOM, 00IIeCTBeHHO
TI0JIe3HOM, Y4eOHO-MCCIIe/[0BaTe/TbCKOM, TBOPUECKOH U IPYTHUX BUAAX JeATe/IbHOCTY;

* (dopmHpoBaHMe TIOHUMaHHs LIEHHOCTH 3[0pOBOro U 0e3omacHOro obpasa >KW3HH;
yCBOEHHE TIPaBW/I WH/UBHU/YaJTbHOTO U KOJIJIEKTUBHOTO 0€307acHOTO TOBeJEHUs B
Ype3BbIYaHHBIX CUTYALUSIX, YTPOXKAIOIIMX XKU3HU U 3ZI0POBBIO IO/

* (opmMupoBaHHUe MO3HaBaTebHOW U MH(MOPMALMOHHOM KY/IbTYPhI, B TOM UHUC/IEe Pa3BUTHE
HaBBIKOB CaMOCTOSITe/TbHOW paboThl € yueOHBIMU NMOCOOMSIMH, KHUTaMH, AOCTYITHBIMH
WHCTPYMEHTaMH U TEXHUUeCKUMHU CPeCTBaMU MH(OPMALIMOHHBIX TEXHOJIOTHIA;

* (hopmHpoBaHMe OCHOB KOJIOTMYECKOTO CO3HAHUSI Ha OCHOBE TIPU3HAHUS LIEHHOCTH JKU3HU
BO BCEX €€ TMpOSIB/IEHUsIX U He0OXOJUMOCTH OTBETCTBEHHOTO, OEPEeXXHOr0 OTHOIIEHUS K
OKpY’Karolllel cpefe;

®  pa3BWUTHe TOTOBHOCTH K DEIIEHHWI0 TBOPUECKUX 3ajlay, YMEHWs HaXOAUTb aZieKBaTHbIE
crocoOblI TTOBe/IeHHsT U B3aUMO/IEHCTBUS C TITapTHEPAMH BO BpeMsl yueOHOUM 1 BHeYyueOHOM
JeATeIbHOCTHA, CIOCOOHOCTH OlleHWBaTh TMpPOOJeMHble CHUTyalldd U OMEPaTHBHO
MIPYHUMATh OTBETCTBEHHbIE PeIIeHHsI B Pa3/IMYHBIX TPOJYKTHUBHBIX BUZAX /1eSITeTbHOCTH
(yueOHasi TOMCKOBO-UCC/IEIOBATE/ILCKAs, K/TyOHas, MPOeKTHasl, KPY>KKOBasi U T. T1.).

METaHPEAMETHbIe pe3y/bTaThbl.

MeTanpeZiMeTHbIe pe3y/bTaThbl BK/IIOUAOT OCBOEHHbIE 00YUarOIUMHUCS MEXIPeIMEeTHbIE
TOHATUSI U yHUBepCa/ibHble  ydyeOHble feWCTBUS  (Dery/isiTUBHbIE, T103HABATe/IbHbBIE,
KOMMYHUKaTUBHbIE).

ME)KHPE}J[METHBIE MNOHATHUA

YcnoBueM GhOpPMUPOBaHUSI MEXIIPeAMETHBIX TOHATUM, TaKWX, KakK CHCTeMa, (akT,
3aKOHOMEPHOCTb, (DeHOMeH, aHa/M3, CUHTe3 SIB/ISETCS OB/afieHHue O0yJarolMMHCS OCHOBaMH
YUTaTeNbCKOM KOMITeTeHIIMH, MPUoOpeTeHre HaBBLIKOB paboThl ¢ MHGOpMalvel, ydacThe B
TIPOEKTHOM /leATeTbHOCTH.

[Ipy u3yyeHun XxumuM OOydYarolrecs yCOBEpIIEHCTBYIOT NMpPUOOpeTeHHble Ha TIEPBOM
ypOBHe HaBbIKM pabdoThl ¢ HH(popManmeit 1 rornoaHaAT ux. OHU cMOryT paboTaTh C TeKCTaMH,
npeoOpa30BLIBATh M MHTEPIPETUPOBAThH COJIEPKAlyIOCs B HUX MH(POPMALIMIO, B TOM UKCJIe:

* CUCTeMAaTH3MpOBaTh, COTMOCTAB/SATh, AHATM3WPOBATh, 0000IIATH W WHTEPIIPETUPOBATh

MH(OPMaLUIO, CO/lePyKallytoCs B TOTOBBIX MH(OPMALIMOHHBIX 00BeKTaxX;

* BbIIENIATh IVIABHYH0O W W30BITOUHYI0 WHGOPMALMIO, BBIMOJHATE  CMBICTIOBOE
CBepThbIBaHUe BblJie/IeHHbIX (PAaKTOB, MbIC/IEH; MpeCTaBAsATh UH(GOPMALIUIO B CXKaToOM C/I0BeCHOU
dopme (B BuJe MJlaHa WM TE3WCOB) W B HAI/ISIIHO-CUMBOMUYECKON (dopme (B Buze TaO/HII,
rpaduuyeckUx CxeM M [AvarpaMM, KapT TOHSITUM — KOHLIENTya/bHbIX [JUarpaMM, OMOPHbBIX
KOHCTIEKTOB);

¢ 3allOJ/IHATE U AOIIO/IHATH Ta6JII/ILU:I, CXeMbI, JrarpaMMbl, TeKCTEI.

B xoze u3yyeHusi XuMun 00yuaroLriecst MPUOOPeTYT OMbIT MPOEKTHOH /AeATeTbHOCTH
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Kak ocoboii (opmbl yueOHOUM pabOThI, CIIOCOOCTBYFOIIEH BOCIUTAHUIO CaMOCTOSITE/IbHOCTH,
WHUI[UATUBHOCTH, OTBETCTBEHHOCTH, TIIOBBIIIEHUI0O MOTHBALMH W 3((HEKTUBHOCTH YUyeOHOM
JieATe/IbHOCTH; B XOJle peajv3allid MCXOJHOTO 3aMbiC/la Ha MPaKTUYeCKOM YPOBHE OBJA/IEF0T
yMeHUEeM BhIOUpaTh a/IeKBaTHbIE CTOSIIIEH 3a/jaue Cpe/ICTBA, MPUHMUMATh PELleHus], B TOM YKUCIe U
B CUTyauusix HeoripeAeneHHOCTH. OHHM TOydaT BO3MOXXHOCTb pPa3BHUTh CIOCOOHOCTH K
pa3paboTKe HEeCKOJbKMX BapHAHTOB DeIIeHWH, K TIOUCKY HECTaHAAPTHBIX PEIIeHWH, TTOUCKY U
OCyIIeCTBIEHHIO HarboJiee TIPUEM/IEMOTO pelleHusl.

YuuBepcanbHblie yueOHbIe AeiictBus (Y'Y /):
PerynarvieHbie YY/I:

CaMOCTOSITEJTEHO OTpeZie/isiTh 1e/i 00yueHwUsl, CTaBUTh U (hOPMY/IMPOBATh HOBBIE 3aJjauu
B yuebe ¥ TM0O3HaBaTe/bHOM [esSTebHOCTH, pa3BUBAaTh MOTHBBI M WHTEpeChl CBOeH
M03HAaBaTe/IbHOM [J1eITe/TbHOCTY;

BBI/IBUTATh BePCUH DPellleHus 1pobJieMbl, 0CO3HABATh KOHEUHBIN pe3y/bTaT, BEIOMpaTh U3
TMpe/JIOKEHHbIX U MCKAaThb CAMOCTOSITE/IbHO CPeZiCTBa AOCTKEHUS Lie/iy;

COCTaBJIATh (MHAUBUAYATBHO WIH B IPYTINe) IJIaH pelleHus po0/iembl;

paborTasi o T1aHy, CBepsiTh CBOM [IEHCTBUSA C 11eJTbI0 M, TIPU HeOOXOJUMOCTH, UCTIPABJISITh
OIIIMOKM CaMOCTOATE/ILHO;

B ZIMajiore C yUYUTeJleM COBEpIIEeHCTBOBAaTh CAMOCTOSITEJTIbHO BbIpabOOTaHHBbIE KPUTEPUU
OLIeHKH.

ITo3HaBaTesibHBEIe YY/I:

aHa/IM3UpPOBaTh, CPaBHUBATh, KacCU(PUIMPOBaTh M 000011aTh (akTbl U SBIEHUS.
BBISB/IATE IPUYMHBI U CJIE/ICTBUS MIPOCTHIX SIBJIEHUI;

OCYIECTB/ISITh CPaBHEHHeE, KIaCCU(HKALIMIO, CaMOCTOSITE/IbHO BbIOMpas OCHOBaHWS U
KPUTEPHH [IJ1s1 YKa3aHHBIX JIOTHYEeCKUX OTiepariyii;

CTPOUTb  JIOTUYECKOe pacCyK[eHWe, BKJ/IQUalolljee yCTAHOBJIEHHWe  TIPUUHMHHO-
CleICTBEHHBIX CBSI3€H;

Co3/laBaTh CXeMaTWUUeCKhe MOJield C BbIJleJIeHUeM CYIIIeCTBEeHHbIX XapaKTepHUCTHK
00BeKTa;

COCTaB/ISITh Te3UCHI, pa3/IMUHbIe BUbI TUVIAHOB (TMPOCTHIX, CIOXKHBIX U T.I1.);
nipeo6bpa30BbIBaTh MH(GOPMALIMIO U3 OJJHOTO BH/Ia B IPYTOi (Tab/IUITy B TEKCT U I1p.);
yMeTb OIpefie/isiTh BO3MOYKHbIe HWCTOUHHUKU HEOOXOJUMBIX CBeJeHWM, TPOU3BOAUTH
MOUCK WH(OPMaLIMK, aHaTM3UPOBaTh U OIIeHHWBAaTh €€ I0CTOBEPHOCTD.

KoMMmyHUKaTUBHEIE Y Y /1:

orpe/iesisiTb BO3MOJKHbIE POJIM B COBMECTHOM [1eITeIbHOCTH;

Urpath orpe/ie/ieHHY0 poJib B COBMECTHOM JleATe/IbHOCTH;

MIPUHUMATB TIO3ULIMI0 coOeceJHUKA, TTIOHKUMasi TIO3ULUIO IPYTOro;

CTPOMTb TIO3WTHBHbIE OTHOIIEHWs B TIporjecce y4eOHOW ¥  TIO3HABATe/bHOMN
JlesITe/IbHOCTY;

KOPPEeKTHO Y apryMeHTUPOBAaHHO OTCTauMBaTh CBOIO TOUKY 3pE€HMs], B JJUCKYCCHU yMeTb
BbI/IBUTaTb KOHTPapryMeHThIl, nepe¢pasupoBaTh CBOIO MbIC/Ib;

KPUTHUECKH OTHOCUTBCS K COOCTBEHHOMY MHEHHWIO, C /IOCTOMHCTBOM TIPHM3HABaTh
OLIMOOYHOCTH CBOET0 MHEHUs (eC/Id OHO TaKOBO) U KOPPEKTUPOBATh €ro;

Tripe/Jlarath ajbTepHaTUBHOE pellleHre B KOH(JIMKTHON CUTyallWy;

BbI/Ie/IATh OOILYI0 TOUKY 3DeHUsi B TUCKYCCHH;

OpraHM30BbBIBaTh yueOHOe B3aMO/|eICTBHE B TPYIIIIE;

YUUTBIBaTh pa3Hble MHEHUSI U UHTepechl 1 000CHOBBIBATH COOCTBEHHYO MO3ULIUIO.



IIpegMeTHBIe pe3y/bTaThl:

BLIDVCKHUK HAVUUTCS:

XapaKTepr30BaTb OCHOBHBIE METO/IbI TT03HAHMS: Hab/roieHre, U3MepeHue, SKCIIepUMEeHT;
OMUCHIBAaTh CBOWMCTBA TBEpABIX, JKUJAKWX, Ta3000pa3HbIX BeIECTB, BBIJENSAS UX
Cyll|eCTBeHHbIe TIPHU3HAKY;

PaCKpbIBaTh CMBIC/I OCHOBHBIX XUMUUECKUX TIOHSITUN «aTOM», «MOJIEKY/Ia», «XUMUUeCKUM
3/IeMeHT», «IPOCTOe BeIeCTBO», «CI0)KHOe BeIeCTBO», «BaJeHTHOCTb», «XUMHUUeCKas
peakiusi», UCTI0JIb3Ysl 3HAKOBYIO CUCTEMY XUMUU;

pacKpbIBaTh CMBIC/I 3aKOHOB COXPaHeHHsl MacChl BellleCTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKY/ISIPHOM TeOpUU;

pasnuuaTh XUMHUYeCcKue U (pu3nueckue siB/ieHus;

Ha3bIBaTh XUMHUUECKHEe 3/IeMeHTHI;

orpe/iesisiTh COCTaB BelecTB 0 Ux hopMyiam;

orpe/ie/isiTh BaJIeHTHOCTh aTOMa 3/ieMeHTa B COe/IUHEHUSIX;

orpe/iesisiTh TUM XUMUUECKUX peaKLUii;

Ha3bIBaTh MPU3HAKU U YCJIOBUS TIPOTEKaHUSI XUMUUECKUX peakiui;

BBISIB/ISITh TPU3HAKW, CBU/ETENbCTBYIOIIME O TPOTEKAaHWW XUMHUUECKOM peaklyd TIpU
BBLITIOJTHEHUM XUMHUUECKOT'0 OTIbITa;

COCTaBJISATE (POPMYJIbl OMHAPHBIX COeIUHEHUH;

COCTaB/ISATh YPaBHEHUS] XUMUUEeCKUX pPeakijuii;

cobmroiaTh TpaBMIa Oe30MmacHoOM paboThI MPH MPOBEIEHUH OTIBITOB;

T10/Tb30BaTHCs1 Tab0OPAaTOPHBIM 000PYJ0BAHUEM U TIOCY/I0M;

BBIUKC/ISITh OTHOCUTETbHYIO MOJIEKYJ/ISIDHYIO M MOJISIDHYIO MacChl Bell[eCTB;

BBIUUC/ISITH MAaCCOBYIO IO/TF0 XUMHUUECKOT0 3/ieMeHTa 1o opmy/ie coeIMHEHNS;
BBIUHCJIATE KOJIMUECTBO, 00BEM WM MacCy BelljeCcTBa 1O KOJHUYECTBY, 00beMy, macce
peareHTOB WU MPO/YKTOB peaKiIuu;

XapakTepu30BaTh (pr3nueckre U XMMHUYeCcKue CBOMCTBA MPOCTHIX BEIeCTB: KUCI0POAa U
BOZIOPO/3;

T0JTy4YaTh, COOMpaTh KUCIOPOZ, U BOJIOPO/I;

pacrio3HaBaTh OMBITHBIM MyTeM ra3000pa3Hbie BellecTBa: KUC/IOPO/, BOAOPO/;
pacKpbIBaTh CMBIC/ 3aKOHa ABOTa/ipo;

PaCKpBIBAaTh CMBIC/I TIOHSITUN «TerI0BOM 3 deKT peakiiun», «MOJISIPHbIA 00beM»;
XapakTepu30BaTh (M3nUYecKre U XUMUUecKre CBONCTBa BO/IbI;

PaCKpbLIBaTh CMBIC/I TIOHSITUST «PacTBOP»;

BBIUKC/ISITH MAaCCOBYIO I0/TF0 PACTBOPEHHOTO BellleCTBa B PACTBODE;

TIPUTOTOB/ISITH PACTBOPHI C OTIPe/ie/IeHHOM MacCOBOM [j0/ieli paCTBOPEHHOTO BellleCTBa;
Ha3bIBaTh COeJUHEHUs U3yUeHHbIX K1aCCOB HEOPraHWYeCKUX BelleCTB;

XapakTepu3oBaTh  (uU3WUyeckMe W  XHMMHYeCKHe CBOWCTBA OCHOBHBIX  KJ/IaCCOB
HeopraHWYeCKUX Bell[eCTB: OKCU/IOB, KUC/IOT, OCHOBaHUM, COJIel;

oripe/iesisiTh TIPUHA/JIeXKHOCTh BeIIeCTB K Orpe/ile/leHHOMY K/1acCy COeMHeHNH;
COCTaB/ISITh (POPMYJIbI HEOPraHUUECKUX COeJUHEHUM U3yUueHHbIX K/1aCcCOB;

TPOBOZIUTL  OTIBITHI, TIOZATBEpPKAAMOIIe XUMHUeCKUe CBOWCTBAa M3yUeHHBIX K/aCCoOB
HeOpraHUueCKHX BeIeCTB;

pacrio3HaBaTh OMBITHBIM TyTéM PacTBOPbl KUCJIOT W Iile/ioueil Mo M3MeHEeHUI0 OKPaCKU
VH/WKaTOPa;

XapaKTeprU30BaTh B3aUMOCBSI3b MeXKY K/lacCaMU HeOpraHUUeCKUX COoeUHeHUI;
packpeiBaTh cMmbIca [Tepuoanyeckoro 3akoHa .M. MeHzeneesa;

00BSCHATH (DU3UUECKUI CMBIC/T aTOMHOTO (TTOPSIIKOBOT0) HOMepa XMUMHUUeCKOro 3/iIeMeHTa,
HOMEepOB T'PYIIIbI U Nepuo/a B nepuogudeckoii cucteme .M. MeHgeneeBa;



OOBSICHATH 3aKOHOMEDHOCTH W3MEHEHHWs] CTPOEHHs aTOMOB, CBOMCTB 3/IEMEHTOB B
ripefiesiax MaJjibIX IePUO/0B U TJIaBHbIX MOATPYIII;

XapaKTepu30BaTh XWUMUUYECKHe 3jieMeHThl (0T BOZOpOJia /[0 KasblUs) Ha OCHOBE HX
T0JIOXKeHHsI B TiepuoAnueckoit cucteme /1.M1. MeHzeneeBa U ocobeHHOCTeH CTPOeHHUsT UX
aTOMOB;

COCTaB/ISITh CXeMbl CTPOEHMs aTOMOB TepBbiX 20 3/1eMeHTOB MepUOoAUYeCcKOr CUCTEeMbI
O.1. Menpeneesa;

pacKpbIBaTh CMBIC/I TIOHSITUM: «XUMUUeCKasi CBSI3b», «3/IeKTPOOTPULIATE/IbHOCTbY;
XapaKTepu30BaTh 3aBUCHMMOCTb (DU3MUECKUX CBOWMCTB BeIeCTB OT TUIA KPUCTA/LIUUeCKON
pelleTKy;

orpeiesisiTh BUJ, XUMUUECKOM CBSI3U B HEOPraHUUeCKUX COeJUHEeHUsIX;

n300paXkaTb CXeMbl CTPOEHHSI MOJIEKY/]T BeIlecTB, 0Opa30BaHHBIX pa3HbLIMH BUIAMU
XUMHUUECKUX CBS3eH;

pPacKpbIBaTh  CMBICT ~ TIOHSITUH  «HMOH», «KaTHOH», «aHWOH»,  «3JIEKTPOJIUTHI»,
«HE3JIeKTPOJIUTBI»,  «3JeKTPOJUTHYeCKass [JUCCOLMaLUs», «OKUCJIUTEb», «CTeleHb
OKHCJIEHUS» «BOCCTAHOBUTENbY», «OKHUCTIEHHUE», «BOCCTAHOBIEHUEY);

orpe/iesisiTh CTeleHb OKMC/IeHUsI aToOMa 3/ieMeHTa B COe/JMHeHUH;

pacKpbIBaTh CMBIC/I TEOPUU 3J/IEKTPOJIUTUUECKOW [JUCCOLUALIUY;

COCTaBJ/ISITh YPaBHEHUS 3JIEKTPOJIUTUUECKOW JUCCOLMALIMU KUCJIOT, 11e/I0ueH, CoJlew;
OOBSICHSITH CYIITHOCTh TIPOIL[eCCa 3/eKTPOUTUYECKOM AUCCOLMALMMA U PeakIuii MOHHOTO
oOMeHa;

COCTaB/ISITh TIO/THBIE ¥ COKpaIlleHHbIe NOHHBbIe ypPaBHEHUs Peakijui 00MeHa;

OTIpe/IesIATh BO3MOXXHOCTD TIPOTEKAHHS PeakKliii HOHHOTO 0OMeHa;

MPOBO/IUTH peaKLUU, MOATBeP K 1arollie KaueCTBeHHBIM COCTaB pa3/InuHbIX Bell|eCTB;
orpe/ie/isiTh OKUC/IUTENb U BOCCTAHOBUTEJIb;

COCTaBJISITh YpPaBHEHUs] OKUC/IUTE/IbHO-BOCCTaHOBUTE/IbHBIX Peakl[uii;

Ha3bIBaTh ()aKTOPHI, BJAUSIOLIME Ha CKOPOCTh XUMHUYECKOU peakiuy;

K/IaCCU(PULIMPOBATh XMMUUECKUe PeakLuM M0 pa3/IMUHbIM MpH3HaKaM;

XapaKTepu30BaTh B3aUMOCBSI3b MEXX/y COCTaBOM, CTPOEHHEM U CBOMCTBAMU HEMETAa/I/IOB;
MPOBOZIMTL OMBITEI TI0 TOMY4YeHUI0, COOHMpaHWI0 W M3yUeHUI0 XUMHUUYECKHUX CBOMCTB
ra3000pa3HbIX BeIIeCTB: YIJIEKUCIOTO ra3a, aMMHaKa;

pacIio3HaBaTh OMBITHBIM MTyTeM ra3000pa3Hbie BellecTBa: YI/IeKUC/bIN Ta3 U1 aMMUAK;
XapaKTepu30BaTh B3aUMOCBSI3b MEXK/y COCTaBOM, CTPOEHHEM U CBOWCTBaMU MeTasl/ioB;

Ha3bIBaTh OpraHWUYecKWe BelllecTBa MO WX (opMysiam: MeTaH, 3TaH, STHIEH, MeTaHOJ,
9TaHOJI, TVIMI[EPUH, YKCYCHas KHMC/O0Ta, aMUHOYKCYCHasi KMCJIOTa, CTeapUHOBasi KUCJIOTA,
0JIeMHOBAs KHCJI0Ta, TJIF0K03a;

OlLIEHWBAThb B/MSHUE XWMHUUECKOTO 3arpsi3HEHUsi OKDPY)KAloled cpebl Ha OpraHUu3M
YyeI0BeKa;

rpaMOTHO 00paIIaThCs C BelljeCTBaMU B MOBCEIHEBHOW >KU3HU

onpefensTb BO3MOKHOCTb TIPOTEKaHWs peaklUMid  HEKOTOPbIX  MpejCcTaBUTe/er
OpPraHWYeCKHX BellecTB C KHUCJIOPOZAOM, BOJAOPOZAOM, MeTallaMH, OCHOBAHUSMH,
rajioreHamH.

BLINYCKHYK DOAYVYUT BO3MOXKHOCTh HAVUUTHCS:

B 06/0ke «BBIMyCKHUK TOJyUYUT BO3MOXKHOCTb HAYUWUTHCS» TIPUBOJSATCS TUIAHUPYeMbIe
pe3yJsibTaThl, XapaKTepU3yIOIlie CHUCTeMy yueOHBIX AeWCTBUH B OTHOIIEHWH 3HaHWH,
yYMEeHUH, HaBBIKOB, PACHIMPSIOMIMX W YTAYOJNSIONIMX TMOHMMaHWe OIOpPHOTO y4yeOHOTo
MaTepuasa WM BBICTYNAIIIMX KaK Mporne/eBTUKA /i1 JaJbHeNIIero U3y4yeHus JaHHOTO
rpefMeTa. YPOBeHb [JOCTWKEHMM, COOTBETCTBYIOLUI TJIaHUPyeMbIM pe3y/bTaTaM 3TOTr0
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070Ka, MOTYT TPOJEMOHCTPUPOBATh OT/e/bHbIE MOTHBHUPOBAaHHbIE U  CIIOCOOHBIE
obyuaroirecs. B TOBceZHeBHOW TMpakTWKe TIperofiaBaHusl 1ie/id JaHHOro 0Jioka He
oTpabaThIBaOTCS CO BCeMM 0e3 WCK/IHOUeHHs] 00ydaroIUMHUCS KakK B CHIy TIOBBIIIEHHOMN
CJIOXKHOCTH yueOHBIX JeWCTBUH, TaK W B CHIy TIOBBIIIEHHOW CJIOKHOCTH YueOHOTOo
MaTepvasia W/WIW €ero TpOIeAeBTHUECKOr0 XapaKTepa Ha [JaHHOM YDOBHe OOydYeHWs.
Coomeemcmeyowjasi 2pynna pe3y/ibmamoe U 3/eMeHIMbl CO0epHCAHUSI NPOPammbl,
omHocswjuecs K pe3y/bmamamM, KOMOPbIM ydauwjuecsi «no/ay4dam 603MOMCHOCMb
HAYYUmMbCs» B TEKCTE BbI/IeIEHbI KYPCHBOM.

® bl0gU2AMb U npoeepsimb 3KCNEPUMEHMAAbHO 2unomesbl O XUMUYeCKUX Ceolicmeax
gewjecme Ha OCHOBe UX COCMAsd U CMpoeHUsl, UX CNoCOOHOCMU 8CmMynamb 8 XUMuuecKue
peakyuu, o xapakmepe U NpoOyKmMax pasAuuHbIX XUMU4ecKux peakyutli;

®  Xapakmepu3oeamb eeujecmea no cocmasy, CmMpoeHulo U CeolUCMeam, yCcmaHaeaueamb
NPUYUHHO-C/1e0CMBeHHble C8513U MeXHcOy OaHHbIMU XApaAKmMepucmukamu eewjecmea;

® cocmaensimb MO/EKy/NsipHble U NO/Hble UOHHblEe YpPABHEHUsl NO COKPAWeEeHHbIM UOHHbIM
YDPABHeHUsIM;

® npocHo3upogamb  CNOCOOGHOCMb  ewjecmed  Nposieasimb  OKUCAUMeE/AbHble — UAU
goccmaHosumesibHble C80LCMBA C yuemom cmeneHell OKUC/AEHUsl 3/1eMeHMOo8, 8X00AWUX 8
e20 cocmas;

® cocmaensimb  yYpdeHeHus — pedkyull, = COOMEeMCMByIWUX  NOCAe008amenabHOCMU
npespaujeHutl Heop2aHU4eCKUX 8ewjecms pasnuUHbIX K1accos;

® bl08U2AMb U NpOBepsimb 3KCNepUMeHMAJAbHO 2Unome3sbl O pe3ylbmamax eo3delicmeus
PAa3NuYHbIX (pakmopos Ha UsMeHeHue CKOpoCmu XUMUUYeCKol peakyuu;

®  ucnonb308amb npuobpemeHHble 3HAHUSL 0/ 3KO/M02UYECKU 2PAMOMHO20 NO8eOeHUsl 8
oKpycatoujeli cpede;

®  ucnosnb3oeamb npuobpemeHHble KaOueble KOMNemeHYyuu npu 6bINOAHeHUU NpPOeKmos U
yuebHo-uccnedo8amenbCKUX 3aday NO U3y4eHulo ceolicmg, cnocobo8 nojayueHus U
pAcno3HagaHusi eewjecms;

®  00BeKmMuBHO oyeHU8aMb UHGPOPMAYUIO O 8BeWjeCmMB8ax U XUMUUecKux npoyeccax;

®  KpumuuecKu OMHOCUMbCSI K Ncee0OHAy4HoU uHpopmayuu, HedobpocosecmHoll pekiame 8
cpedcmeax maccoeoll uHgopmayuu;

® 0co3HaBamb 3HAYeHUe MmeopemuuecKux 3HAHUll no Xxumuu 041 NpaKmMuueckol
desime/IbHOCMU Uen08eKd;

®  co30aeamb MoOenu U cxembl O/151 pewieHusl y4ebHbIX U NO3HABame/bHbIX 3a0au; NOHUMAMb
Heobxo0umocmb  coba00eHuUst npeonucaHull, npeodadedeMblX 6 UHCMPYKYUsX no
UCNO0/Ib308AHUIO /leKAPCMB, cpedcma 6bimogoli xumuu u op.

COJEPXAHUE YYEBHOTI'O ITPEJMETA
8 Kj1acc

Tema 1. [TepBoHauanbHble XMMUUecKue NOHATHA (19 yacoB)

IMpeagmer xumuu. Tena u eewecmea. OcHOBHble MemoObl NO3HAHUS: HabmodeHue,
usmepeHue, skcnepumenm. dusnueckrve U XMMHUYeECKUe siBJieHUs. UWCTble BeljecTtBa U
cvecH. Crioco6wl pa3zeneHus cMeceii. ATom. Mosekyna. Bewecmea moneKynspHozo u
HeMO/1IeKyNApHO20 cmpoeHus. Tunbl Kpucmanaiudeckux pewémok.

XVMUYeCKUl 3/1eMeHT. 3HaKM XMMHUYeCKUX 37eMeHTOB. [IpocThie U C/10)KHBbIe BelecTBa.
BaneHTHOCTh. 3aKOH MOCTOSIHCTBA COCTaBa BelllecTBa. Xumuueckue Hopmysbl. MIHIEKChI.
OTHOCUTeNbHAasE aTOMHasi U MOJIeKyJIsipHasi Maccel. MaccoBast [0/ XUMHYeCKOro
3/7IeMeHTa B COeJMHeHUHU. 3aKOH COXPaHeHWsi MacChbl BeleCTB. XUMHUYeCKUe ypaBHEHUs.
KosddwuimenTel. Tunbl XumuuecKux peakyull. YC/JIOBHUSI W TIPU3HAKK IPOTEKAHUS

XUMHYECKUX PeaKkLvu._
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i | €MOHCTDAIIUMN:

1.

N

e

PN

ITpuembl Ge3or1acHOM paboThI € TabopaTOPHBIM 060PYZIOBAHUEM.

OpHOpO/THBIE ¥ HEOTHOPO/HBIE CMeCH, CTTIOCOOBI UX pa3zieieHusl.

HarpeBanue mapaduHa, caxapa, ropeHue mapaduHa. [[eMOHCTpAalUsi OIIbITOB:
obpa3oBaHWe oOcajika, ra3a, MU3MEHEeHHe OKPACK{ BeIecTB (HarpeBaHHe TIJIFOKO3bl C
ruapokcuaom mMeau (11) mpu HarpeBaHuy U Ges.

Mogenmu KpUCTa/lZTMYeCKUX PEIIeTOK Pa3HOro THUTIA.

[TpyuMepbI MPOCTBIX U CJIOXKHBIX BEILECTB B PA3HBIX arperaTHbIX COCTOSTHUSIX.

OnbITHI, UUTIOCTPUPYIOIIHE 3aKOH COXPAaHEHUST MaCChI BEITIeCTB.

JIaGopaTopHbIe 0NBITHL:

N3yueHure pusnyecKrux CBOMCTB caxapa U Cephl.

Pa3ziesieHye cMecH € ITOMOLLBIO MarHura.

[TpuMepbl XUMHUUYECKUX U (DU3UUYEeCKUX SIBJIEHUM.

OsHakomsieHHe C oOpa3lam# TPOCTBIX M CIOXKHBIX BeIIeCTB, MUHEPAOB M TOPHBIX
TOpO/], MeTaJ/I/IOB U HEMETaJ/IOB.

IIpakTnueckue padoThI:

W

JlaboparopHoe obopyjoBaHWe ¥ TpueMbl obpareHuss ¢ HuM. [lpaBusa Ge3omacHOM
paboThl B XMMHUYeCKOM 1abopaTopyu.

OuncTKa 3arpsi3HeHHOW TTOBapeHHOM COJH.

[Tpu3Haky NpoTeKaHusi XUMUUeCKHUX peaKLUi.

PacuérHble 3a1a4u:

1. Bblunc/ieHHe OTHOCUTEeTbHOM MOJIEKY/ISIPHOM MacChl BellleCcTBa 1o (opmyie

2. Bblunc/ieHre MacCOBOM 0/U 37ieMeHTa B XUMUUeCKOM COeJUHeHUH.
3. YcraHoBieHUe npocTeliiieit (opMyJibl BellleCTBa M0 MaCCOBBIM /I0JISIM 37IeMeHTOB

Tema 2. Kucopop (5 yacos)
Kucnopoy, — xumMuueckudid 37emMeHT M mpocToe BeljectBo. O30H. Cocmae 6030yxa.

dusnueckue M XMMUYeCKWe CBOMCTBa Kuciopoga. IlosyueHne U mpuUMeHeHUe
KUC/I0pOo/a._

i | €MOHCTDAIIUMH:

7.

8.

9.

[TonyueHue Kuciopoja U3 MepMaHraHara Kasius, Nepokcujia BoZopoja, cobupaHue
KUC/IOPOZ,Aa METOZ0M BbITeCHeHUS BO3yXa U METOIOM BBITECHEHUS BOZBL.
JleMOHCTpaLysl XMMAYeCKUX CBOWCTB KUCJIOPOJa: TopeHue cepsl, (pochopa, yriepoaa,
JKeslesa.

ITonyyenue o30Ha.

10. Omnpepgenenue cocraBa BO3gyxa.
JIaGopaTopHbIe ONbITHI:

5
6
7

. Paznoxenune ocHoBHOro Kapbonarta meau (II) CuCOs + Cu(OH),.
. Peakius 3ameliieHus: MeJiy JKesie30M.
. O3HakomsieHue ¢ 06pa3raMy OKCH/IOB.

IlpakTnueckas pabdora 4: [lonyyeHue KMC/IOpPOJa U U3yueHHe ero CBOMCTB.
Tema 3. Bogopog (3 uaca)
Bogopo, — XuMUUeckuii 3/1eMeHT W MPOCToe BelljecTBo. Pu3nyeckre U XUMHUUYeCKHe CBOMCTBA
Boziopojia. [TonmyueHue Bogopoja B naboparopun. IToayueHue 8000podd 8 NpoMblULIEHHOCMU.
ITpumeHeHue 600opoda. KauecTBeHHble peakLMd Ha Ta3000pa3Hble BelljecTBa (KUCIODOZ,
BOZIOPOZ).

JleMOHCTpaLMH.

11. Tlonyuenue, cobrpaHue 1 pacrio3HaBaHHe BOJOPOZA , TPOBepPKa Ha UUCTOTY



12. B3aumoeiicTBue Bogopoja ¢ okcugom meau (11),ropeHrie Bogopoza.
IIpakTnueckas padora 5: IlosyueHure BofOpo/ia U U3yUyeHHe ero CBOMCTB.
Tema 4. Boga. PacTBopsl (6 uacoB)
Booa e npupode. Kpy2ogopom 600bl 8 npupolde. Pu3nueckue U XUMUUYeCKHe CBOMCTBA BO/BI.
PactBopbl. Pacmeopumocmb eewjecme 6 eode. KoHLleHTpauysi pacTBOpoB. MaccoBasi [0/isi
PacTBOPEHHOT0 BelllecTBa B pacTBOpe.
[leMOHCTpaLMU:
13. Ananu3 Bozpl. CHHTE3 BOJBI.
14. B3anMogelcTBYe BO/bI C MeTa/l/laMu (HaTpyUeM, KajbLiieM, MarHheM).
15. B3aumogeicTBre Bo/bl C OKCHZIaMU KajbLus, pocdopa, yrieKucabiM ra3om. VcnbiTanve
TM0JyUYeHHBIX PACTBOPOB MHAWKATOPaMHM..

IIpakTHueckas padora 6: [TpurorosseHre pacTBopa C OMpezie/IeHHOM MacCOBOM JI0JIei.

PacuéTHble 3a7a4u.

4. Haxox/ieHrue MacCOBOM 10/ PaCTBOPEHHOTIO BelllecTBa B pacTBOpe.

5. BbluncsieHre Macchl paCTBOPEHHOIO BellleCTBa M BOAbI /1Sl IPUTOTOBJIEHUS] pacTBOpa

onpejenéHHOU KOHLIEHTpaLUu

Tema 5. KosimuecTBeHHbIe 0THOLIEHHUs B XUMHH (6 yacoB)
Monb — elMHUIIA KOJTMUECTBA BelljecTBa. MoJisipHast Macca. 3akoH ABoraipo. MoJIsSIpHbIN 00bEM
ra3oB. OTHOcHUTeNbHass TIOTHOCTh ra3oB. OOBEMHBIE OTHOILEHHWS Ta30B TIPU XUMHYECKUX
peakLusx.

AEMOHCTQEIQI/II/I:

16. XvMuueckre coelMHeHUsI KOJIMYECTBOM BelljecTBa I MoJib.

PacuérHbie 3agaumn:

6. BbluncsieHusi 0 XMMHAYeCKUM ypaBHEHHSIM KOJMUecTBa, 0O0bemMa, MacChl BelecTBa TI0
KOJIMYeCTBY, 00bEMY, Macce peareHTOB WX MPOYKTOB PeaKI[UH.

7. OObEMHBIE OTHOIIEHUS Ta30B MPU XUMHUUECKUX PeaKIysxX

Tema 6. OCHOBHBIE K/IaCChl HEOPraHUYeCcKUX coejuHeHui (12 yacoB)
Oxkcuppl. Knaccudukanms. Homenknatypa. ®usnueckre CBOMCTBA OKCUZOB. XUMHYECKHUe
CBOWCTBA OKCHZIOB. I[lonyueHue u npumeHeHue okcudos. OcHoBaHusl. Knaccudukanys.
Homenknarypa. ®wusuueckue CBOWCTBa OCHOBaHWM. [losnyueHue ocCHOBaHul. XuUMHYeCKHe
CBOWCTBA OCHOBaHWW. Peakiys HeWrpanusaumu. Kucnotel. Knaccudukanms. Homenknartypa.
dusnyeckre CBOMCTBA KUCJIOT. [lonyueHue u npumeHeHue Kucaom. XWMUYeCKHe CBOMCTBA
KUCIOT. MHaukaTopel. VI3sMeHeHue OKpackd HWHAUKAaTOpPOB B pasiuuHbIX cpejax. Couu.
Knaccugukanus. HomeHknatypa. ®usnueckve cBoiicTBa cosiedl. [losnyueHue u npumeHeHue
coseli. XMUUecKre CBOMCTBa cosieil. ['eHeTHuecKasi CBSI3b MeXKJy KjlacCaM{d HeOpraHW4eCKHUX
coefuHeHuil. [Ipobsnema 6e3onacHozo ucCnonb308aHUsl Gewjecme U XUMUYeCKUX peakyull 8
nogceoHegHoll JcusHU. TOKCuuHble, 2opioyue U 83pbleoonacHble eewjecmed. bbimoeas
XumMuyeckas 2pamMomHOCMb.

JleMoHCTpanyu:

17.  O6pasLibl KUCIOT, OKCU/IOB, OCHOBAaHUM U COJIei.

18. Heurpanusanyy 1je1041 KUC/I0TOM B IPUCYTCTBUN UHAMKATOPOB.

JIaGopaTopHbIe ONBITHI:

8.  CpoyicTBa paCTBOPUMBIX U HEPACTBOPUMBIX OCHOBAaHHUHU.

9.  BsaumogelcTBUe THAPOKCH/A LIMHKA C PACTBOPAMU KUCJIOT U 11je/Iouel.

10. [leicTBHe KWCIOT HA UHAUKATOPBI.

11. OrtHoOMeHWe KUC/IO0T K MeTaJlJlaM.

12. BsITecHeHHe OQHOIO MeTaslla APYTUM U3 PacTBOpa COJIHU.

10



IlpakTHuyeckasi padora 7: PemieHue sKCriepUMeHTaNBHBIX 33/lad TI0 TeMe «BakHeiiie
KJIaCChl HEOPTaHUYECKUX COeJJMHEHUH ».

Tema 7. CTpoenue aroMa. Ilepuognueckuii 3aK0H M NepuouYecKasi CHCTeMa XUMHYECKHUX
3neMmeHTOB [I.1. MeHpeneeBa (8 uacoB)
CrpoeHue aToMa: siipo, 3HepreTUueckuii yposeHb. Cocmag i0pa amoma: NpomoHbl, HeUMpOHb!.
N3zomonsbl. Tlepuoauueckuit 3akoH .M. MeHgeneeBa. Ileproanueckasi cucTeMa XUMHYECKUX
snemeHTOoB [I.MI. MeHpeneeBa. ®Pu3nuecKridi CMBICJI aTOMHOrO (MOPSIAKOBOrO) HOMepa
XUMUUECKOT0 3J/IeMeHTa, HOMepa TpyIIbl M TMepuoja Mepuojryeckoil cuctembl. CTpoeHHe
SHepreTUYeCKUX YPOBHeH aTOMOB ITepBbIX 20 XMMMUeCKHX 3JIEMEHTOB [1epUOJUYeCKON CUCTeMBI
[O.W. MenpieneeBa. 3aKOHOMEPHOCTH HM3MeHEHHsI CBOMCTB aTOMOB XMMUYECKUX 3/IEMEHTOB U UX
CcoeZIMHEeHW Ha OCHOBE
MOJIOKeHHs1 B Tiepuoauueckoit cucteme [I.VI. MeHzeneeBa U CTpOeHHsI atoMa. 3HaueHHUe
ITepuopnueckoro 3akoHa [1.11. Menpeneesa.

JleMOHCTpaLUM:

19.®Dusnyeckre CBOKCTBA L1[e/IOUHBIX METa//IOB.

20.B3aumMopieiicTBYe OKCHZOB HaTpus, Maruus, ¢ocgopa, cepbl C BOAOW, MCCIeOBaHUE

CBOMCTB ITO/TyYeHHBIX MTPOJYKTOB.

21.B3auMopeiicTBre HAaTpUsi C BOJIOM.

22.®u3nueckKue CBOMCTBA rajJioreHoB.
Tema 8. CTpoeHue BeiecTB. XuMH4ecKas CBA3b (7 4acoB)
ONeKTpOOTPULIATe/IbHOCTh aTOMOB XMMMUECKUX 3/1eMeHTOB. KoBajleHTHass XuMuJeckasi CBSI3b:
Hero/IsipHast U 1oJisipHasi. [ToHsimue o 8000pOOHOI C8513U U ee 8AusiHUU Ha (pusuyeckue ceolicmea
gewjecme Ha npumepe 800bl. VIoHHas cBsi3b. MeTasinueckas CBsi3b. BelllecTBa MO/IeKy/ISIpHOTO U
HEMOJIEKY/IIPHOTO CTPOeHMsl. Tumbl KpUCTalJIMYeCKUX pelleToK (aTomHas, MOJIeKyJsipHas,
VOHHAas, MeTa/ulnyeckas). 3aBUCMMOCTb (PM3MYeCKUX CBOMCTB  BelleCTB OT  THMA
KPUCTA/I/IMUeCKON pelleTKU. BasrenmHocmb u cmeneHb okucneHus. Ilpasuna onpedeneHus
cmeneHell OKucaeHus 31emeHmos. OKucaumebHo-80CCMaHo8UMe/bHble peakyuul.

Perienye 3ajau pa3/IMyHbIX TUIIOB, PACYETHI 110 ypaBHEHUSIM XUMUUECKHX peakLiu.

JleMoHCTpanyu:

23. CorocraBneHue (HU3NKO-XUMUUECKUX CBOWCTB COeJMHEHWW C KOBa/JIeHTHBIMU U

VIOHHBIMU CBSI3SMU.

9 Kyacc

Tema 1. XuMnuyeckue peakuyu
IMonsimue o ckopocmu Xxumuyeckol peakyuu. DPaKTOpbI, BUSIOIIME Ha CKOPOCTb
XUMUYeCKol peakuuu. IToHsimue o kamaauszamope. Knaccudukanuss XUMHUYeCKUX peakLyil 1o
pas/MyHbIM [pU3HAKaM: YUCIY U COCTaBY MUCXOAHBIX Y IIOJIyYeHHBIX Bell[eCTB; WU3MEHEeHHIO
CTereHel OKMC/IeHUs] aTOMOB XMMHUYeCKUX 3JIEMEHTOB; TOIVIOLeHHUIO WX BbIJIe/IeHUI0 SHEPrUH.
ONeKTpPoJIMTAYeCcKass AUCCOLMALUA. OJIEKTPOJIUTBI U HedeKTpouThl. VoHbl. KaTuoHbl U
aHWOHBL. Peakiin HMOHHOTO OOMeHa. YC/IOBUSI TIPOTeKaHWs Ppeak[uii HMOHHOrOo oOMeHa.
ONeKTpo/IMTHYeCcKasi JAWCCOoLMalMs KUCJIOT, Ieaouel U coseld. XHUMHUUeCKHWe CBOMCTBA
OCHOBHBIX  K/IaCCOB  HEOPraHMUeCKMX COeJUHEHWH B  CBeTe TpeJCTaBlIeHHd 00
3/1eKTPOJIMTUUECKON [UCCOLMALMM U OKUC/IUTebHO-BOCCTAHOBUTENBHBIX peakiusx. CTerneHb
okucsieHus. OnpefiesieHre CTeNeHU OKUC/IEHUSI aTOMOB XMMHYECKUX 37IeMEHTOB B COe/JMHeHUSIX.
Oxkucnurens. BoccranoBuTesnb. CyIlIHOCTb OKACTUTEIbHO-BOCCTAHOBUTETBHBIX PeaKLIUi.
JlaGopaTopHbIe OMBITHI:
1. Peakijuu o6MeHa MeXXly paCTBOPaMHU 3J1eKTPOJIUTOB.
INpakTrueckas pabora Nel. Peakiyu noHHOro oOMeHa.
Tema 10. Hemetanasl IV — VII rpynn u ux coeguHeHUs1
[TonoxxeHrne HemeTa/UIOB B IEPUOSUYECKOM CUCTEMe XWMHUYECKUX 3J1eMEeHTOB O.U.
MeneneeBa. OO1iye CBOWCTBa HeMeTas/UIOB. ['ajoreHbl: ¢pu3MUecKie U XUMUUeCcKre CBOMCTBA.
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CoefjuHeHHs1 TaZlOreHOB: XJIOPOBOZOPOJ, XJOPOBOZAOPOJHasi Kuciaota v ee conu. Cepa:
¢u3nueckye U XxUMuueckre cBoicTBa. CoeMHEHUs] Cepbl: CEpPOBOJOPOJ, CYNb(PU/bI, OKCH/bI
ceprl. CepHasi, cepHUCMAs U Cepo8OOOPOOHAsT KUCAOMbI U WX COMUA. A30T: (puU3MuUecKkue M
XUMUueckre cpoiictBa. AmMmuak. Comy aMMoHMsi. OKCHbI a30Ta. A30THasi KMC/IOTa U ee COJIH.
Okuc/uTe/IbHbIe CBOMCTBA a30THOM KUCIOTHI. Pocdop: (rsnyeckre U XUMUUECKUe CBOWCTBA.
Coepunenusi docdopa: okcup docdopa (V), opropocdopHass KUCI0Ta U ee COMU. YTIepOZ;
¢usnueckue W XMMHUECKWe CBOMCTBa. Aaiomponusi yenepoda: aiamas, epagpum, KapOuH,
¢ynnepennl. CoeprHenus yriepoga: okcuzel yraepoga (II) u (IV), yronpHasi KcioTa U ee COJH.
KpemHull u e2o coeOuHeHusl.
JIaGopaTopHble ONBITHI:
2. KauecTBeHHble peakliy Ha COJISIHYIO KUC/IOTY U X/IOPUJBL.
3. O3HaKkoM/ieHHe ¢ oOpa3ijamMu Cephl U ee PUPOJHBIX COeMHEHUH.
4. KauecTBeHHasi peakLUsi Ha Cyb(uz, CynbhuT U CyabpaT-uoHBI.
5. B3aumopelicTBUe cosieii aMMOHMS C Ienoyamu. KauecTBeHHasi peakiusi Ha WOH
aMMOHMS.
6 . KauecTBeHHasi peaki[ysi Ha yTJIeKUC/IbIM ras.
7. KauecTBeHHast peakijyst Ha KapOOHAT-MOH.
IlpakTnueckas pabdora Ne2. V3yueHne CBOWCTB COMSIHON KUCIOThI. KauecTBeHHasi peakuysi Ha
XJIOpU/I-HIOH.
IIpakTnueckas padora Ne3. [TosyueHre aMMHaKa U U3ydyeHre ero CBOMCTB.
ITpakTnueckasi padora Ned. [TosyueHre yrieKucaoro ra3a M u3yueHre ero CBOMCTB.
IIpakTnueckas pabora Ne5. PeiieHre sKcriepuMeHTaIbHBIX 3a/iau 1o Teme «Hemetasnnbl [V —
VII rpynn 1 ux coeiUHeHUs».
Tema 11. MeTa/yibl U UX COe{UHEHUS
[TonoxxeHre MeTaZIoOB B IEePUOAUYECKOM CHUCTeMe XWMHWYeCcKux 3rieMmeHToB [I.U.
MeHienieeBa. Metamibl B mpupofie u obwjue cnocobbl ux nosmyueHus. Obwue ¢usuueckue
ceoticmea memannos. OOLe XWMHUYECKWe CBOMCTBA META/UIOB: DeakLMM C HeMeTa/lIaMH,
KHCIOTaMH, COJISIMU. DaeKkmpoxumuueckull psid HanpsidiceHull memannos. 1l]enouHsie MeTanbl U
ux coepuHenus. [llenouHo3eMesnbHbIE MeTalIbl U UX COeIMHEHUs. AJIFOMUHUN. AM(OTepHOCTh
oKcyza U rufipokcuza amomuHus. JKeneso. CoeuHeHMs JKejle3a MU HMX CBOMCTBA: OKCHU[BI,
TUAPOKCU/IBI U cosu xxeste3a (11 u II1).
JIaGopaTopHble ONBITHI:
8. 3yuenHne 0OpasrjoB MeTasIoB.
9. B3aumo/eiicTBre MeTas/VIOB C paCTBOpPaMH COJIeH.
10. PacniosHaBaHMe MOHOB HaTpPUs, Kajusl.
11. OsHakom/jeHHWe CO CBOWCTBAaMM U B3aMMOIIpeBpallleHUsIMM  KapOOHAaTOB U
rupoKapboHaTOB.
12. TTonyueHye TUAPOKCH/A a/IFOMUHUS M B3aUMOZECTBYE ero C KUCJI0TaMH U Lje/104aMHU.
13. KauecTBeHHbIe peakijiy Ha HOHBI Fe*" u Fe®*
IIpakTnueckas pabora Ne6. PerieHve sKcriepuMeHTa bHBIX 3afiau 10 TemMe «MeTaibl U UX
COeIMHeHUSI».
Tema 12. [TepBoHaua/ibLHbIE CBeJieHUs 00 OPraHMYecKUX BelecTBax
[TepBoHauasnbHbIE CBE/IEHUS] O CTDOEHUM OpraHMYeCcKUX BellecTB. YT/IeBOZO0POAbI: MeTaH,
9TaH, JTWIeH. McmouHuku  y21e8000p0008:  NpUpOOHbIll  2a3, He¢pmb,  yeosb.
Kucnopogcozepiaie coefdHEeHUs:: CIUPTHI (METAHOJI, 3TAaHOJ, TJIMLEPUH), KapOOHOBbIE
KUC/I0ThI (YKCyCHasli KAC/I0Ta, aMUHOYKCYCHasl KMC/I0Ta, CTeapyHOBasi U OJIEMHOBAsi KUCJIOTHI).
Bronornyecku Ba)KHbIE BeIeCTBA: JKUPBI, TIJIFOKO3a, Oenku. Xumuueckoe 3aepsi3HeHuUe
OKpydtcaroujeli cpeobl U e20 NocAe0Cmausl.
TemaTHueckoe IJIaHMPOBaHue 8 Kiacc

Ne Kon-Bo IIpakTyeckas 4yacTb

pa Tewma pasnena YacoB TP | JIO | KP
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Jen
a
1 [TepBoHaya/ibHbIe XUMUYECKUE TIOHATHUS 19 3 4 1
2 Kucsopog,. 5 1 3
3 Bogopoga. 3 1
4 Boga. PacTBopshl. 6 1 1
5 KonmyecTBeHHbIE OTHOIIIEHUS] B XUMUH 6
6 OCHOBHBIE K/1aCChl HEOPTaHUUeCKUX COeJMHEeHUHN 12 1 5 1
7 Ctpoenue aToma. [Teproanueckuii 3aKoH U
reprojrueckas CucTeMa XMMAYeCcKux sjiemeHToB [J. 1. 8
MeHgeneeBa
8 CrtpoeHue BeleCcTB. XvMHUYeCKas CBsi3b. 7 1
9 IToBTOpPEHME, PE3EPB 2
Bcero 68 7 12 4
TemMaTnueckoe njlaHMpoBaHHe 9 Kjacc
No 11/ _ KOJI-BO [IpakTHyeckKas 4yacTb
I 4acoB [1P JIO KP
1 | [loBTOpPEHHe OCHOBHBIX BOIIPOCOB Kypca XMMuUU 8 ? i i i
KJlacca
2 XumuyeckKue peakjum 13 1 1 1
3 | Hemeramisl IV — VII rpynn 1 Ux coelUHEeHUs 29 4 6 2
4 | Metanibl M UX COeTUHEHUS 13 1 6 1
5 | IlepBoHaua/bHbIe CBe/leHUsT 00 OpraHUUeCKHUX 9 ) ) )
BellleCcTBax
6 | IloBTOpeHue. 2 - - -
Bcero 68 6 13 4
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