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[osicHuTeIbHAS 3aIUCKA
Pabouas nporpamma coctaBieHa B COOTBETCTBUHU C:
- ®I'OC 000,
- [IpumepHOit OCHOBHOW 00pa3oBaTeIbHON
-POTrpaMMOi OCHOBHOTO 00111ero 00pa3oBaHus;
- aBTOPCKOM mporpammoit o xumuu 1 8-9 kinaccos Pymsutuca I'.E., ®enpamana @
- pa3paboTana B COOTBETCTBHU C TPEOOBAHUAMHU 3aKOHOAATENBCTBA B chepe 00pa3oBaHUs U C YUETOM
pexomenanuii eepanbHOro oneparopa yueOHoro rnpeamera « XMMHUs» ,C UCIONb30BaHHEM 000pyI0BaHUS

uentpa  «Touka pocTay .
Hcnonbs3oBanue obopynoBanus «Touka pocray npu peanusanuu ganHoi OIl mo3Bonser co3aarh
YCIIOBHSL:

¢ IJIA paCIMpECHUA COACPIKAHUA INKOJIBHOTI'O0 XUMUYECKOT'O O6pa3OBaHI/I$I;

° I[J%H ITOBLIIICHUS TT03HABATEILHON aKTUBHOCTH 06yanomI/1xc;1 B CCTGCTBCHHO'HaquOﬁ
00J1aCTH,

* JUIA Pa3BHUTHA JIMYHOCTH PeOEHKA B mpolecce 00y4eHHs XUMUH, €ro CIIOCOOHOCTEH,
(OpPMHPOBAHHUS M YIOBIECTBOPSHHS COMMAIBHO 3HAUMMBIX HHTEPECOB U MOTPEOHOCTEH;

* A pa6OTLI C O,Z[apéHHbIMI/I HIKOJIbHUKAMHU, OPraHU3alliy UX Pa3BUTUA B PA3JIMIHBIX 00-71acTIX
O6pa3OBaTCJ'ILHOI/I, TBOPYCCKOU ACATCIbHOCTH .

Paccunrana Ha:
68 yacos B 8 xiacce.
68 yacoB B 9 Kitacce.

IInanupyembie pe3yjibTAThI OCBOEHHUS Y4eOHOI0 npeaMeTa « XUMHUA»C
ONnucaHueM YHUBepPCAJbHbIX Y4eOHBIX /1elicTBMIi,

JOCTUTraeMbIX Oﬁy'—lalOI]_[I/lMI/lCﬂ

Juunocmnuie pezyniomamasi

Obyuarowuticsa nOIYYUM 803MONCHOCMb OISl hOPMUPOBAHUsL CLedYIOuuUX TUUHOCMHbIXY V/]:
* ompejeneHne MOTUBAIIMU U3y4YeHHUs y4eOHOro MaTepuana;

* OLCHHMBAHHE YCBAaMBAEMOTr0 y4eOHOTO MaTepHala, HCXOs U3 CONMAIBHBIX M IMYHOCT-HBIX
IIEHHOCTEH;

¢ TIOBBIHICHHC CBOCTO 06paSOBaTeHLHOI‘O YPOBHA U YPOBHSA 'OTOBHOCTH K M3YUCHUIO OC-HOBHBIX
HCTOPUYCCKUX C06I)ITI/II/I, CBA3AHHBIX C pa3BUTUEM XUMHU U O6HI€CTBa;

¢ 3HAHHUEC TIpaBUI MTOBEJACHHUS B IIpCSBH‘{aI‘/’IHHX CUTyalluAX;
* OIICHUBAHUE COLMAIBHON 3HAYUMOCTH HpO(I)CCCPIfI, CBA3aHHEBIX C XHMHeﬁ;

* BIAJICHUE NpaBWIaMK 0€30macHOro oOpamleHHs] ¢ XUMUYECKUMH BelleCTBaMH U 000py-
JIOBaHHUEM, MTPOSIBIIEHNE SKOJIOTMUYECKON KYIbTYPHI .

Memanpeomemunie pe3yibmamul

Pecynamusuvie
Obyuarowuticss ROLYYUM 803MOHCHOCHb 01 YOPMUPOBAHUS CTLeOYIOUUX pe2ysimueHbIX Y VI :

* IIeNenojaraHue, BKJIoUYas NOCTAaHOBKY HOBBIX IieJel, peoOpa3oBaHue MPaKTHUECKON 3a1auy B
TMI03HABATENBHYI0, CAMOCTOATENbHbI QHAIN3 YCIOBUM JOCTHKEHHS LIEMM HAa OC- HOBE y4éTa
BbIJICJICHHBIX YUHTENIEM OPUEHTHPOB JICHCTBUS B HOBOM y4e€OHOM MaTepuale;

¢ IUTaHUPOBAHUE IIYTU NOCTHIKCHUA ueneﬁ;




yCTaHaBJICHHE IIENIEBBIX NMPHOPUTETOB, BHIICICHHUE albTEPHATUBHBIX CIIOCOOOB TOCTHKE-HHS
itenu 1 BRIOOP HamOoJee 3 PEeKTUBHOTO CIIOCO0a;

YMEHHE CAMOCTOATEIbHO KOHTPOJIUPOBATh CBOE BPEMS U YIIPaBIATh UM;

yMEHUE NMPUHUMATh PEeLIeHUs B MPOOJIEeMHON CUTYalUH;

MOCTAHOBKA y4eOHBIX 3a]1a4, COCTaBJICHHE TIIaHa U MOCIIEI0BATEIbHOCTU JACHCTBUIA;
opraHu3anys pado4ero MecTa IpU BBIIOJHEHHH XUMHYECKOTO HKCIIEPUMEHTA,;

IIPOrH03MPOBAHUEC pGSYJ'ILTaTOBvO6y‘IGHI/I5[, OIICHMBAHUE YCBOEHHOI'0 MaTcpHraja, OICHKAa Ka4C€CTBa
1 YPOBHA IMOJYYE€HHBIX 3HAHUU, KOPPEKIUS I1JIaHa 1 crioco0a ACUCTBUA IPpU HEOOXOJUMOCTH .

Ilo3nasamenvHble

Obyuarowuiicss NOIYYUM 803MOACHOCHL 0151 (POPMUPOBAHUS CLedYIOWUX No3HAsamelb-HulX YV]]:

TMOUCK ¥ BbIJIeICHHE MH(OpMAIINH;
aHamM3 ycnoBui M TpeOOBaHMM 3ajaud, BHIOOp, COMOCTaBIEHME U OOOCHOBAHME CHOCO- Oa
pelieHus 3a1a4u;

BbIOOp HanOonee PQPEKTUBHBIX CIOCOOOB PEIIEHHS 3a7ayd B 3aBUCUMOCTH OT KOHKPET- HBIX
yCIIOBU;

BBIIBIDKCHHAE M 00OCHOBAHHE THIIOTE3bI, BHIOOP Crocoda e MpoBEepKH;

CaMOCTOATEIIFHOE CO3/[aHUE ANTOPUTMA AEATENbHOCTH MPH PENICHHH MpoOJieM TBOpYE- CKOTO M
MTOMCKOBOTO XapaKTepa;

YMEHHS XapaKTepHU30BaTh BELICCTBA M0 COCTABY, CTPOCHUIO U CBOWCTBAM;

OTIMCHIBAHUE CBOMCTB: TBEP/IBIX, XKHUIKHX, Ta3000pa3HbIX BELIECTB, BBIICTICHHE HX CYIe- CTBEHHBIX
MIPU3HAKOB;

U300paXeHNE COCTaBA MPOCTEHIIHMX BEIIECTB C MOMOIIBI0 XUMHYECKHX (GOPMYIT U CYII- HOCTH
XUMHUYECKUX PEaKLM C TOMOLIBIO XMMUYECKUX YPABHEHMUI;

IIPOBCACHUC Ha6HIO,Z[CHI/II>‘I, OIIUCAHWUC ITPU3HAKOB H YCHOBI/Iﬁ TCUCHHUA XHMHUYCCKUX pPCaK- ngI,
BBITIOJIHCHUC XUMHUYCCKOI'O0 OJKCIOCPHMMCHTA, BbIBOJAbBI Ha QCHOBC aHAJIM3a Ha6JIIO,Z[€' HHUH 3a
OKCIICPUMCHTOM, PCHICHUE 3aiad, II0OJTYYCHHUC XUMHUYCCKOU I/IH(bOpMaIII/II/I U3 pas3- JHUYHBIX
HCTOYHHUKOB,

YMCHHUC OPraHMU30BbIBATH MCCICAOBAHUE C LCJIBIO MPOBCPKU TUIIOTES;
YMCHHUC I€IaTb YMO3AKJIIOUCHUA (HHZ[yKTI/IBHOG Hu 110 aHa.noer) " BBIBOJBI,

YMCHUC 00BEKTHBHO OIICHUBATbH PIH(l)OngLIPIIO 0 BCHICCTBAX M XHUMHUYCCKUX IPOLECCaAX,
KPpUTHYCECKU OTHOCUTBHCA K IICCBAOHAYYHOU I/IH(l)OpMaI_[I/II/I.

Kommynuxamuensie

O6yyatowuiicsi NOIYUUM BO3MONCHOCMY ONA (POPMUPOBAHUS CIEOVIOWUX KOMMYHUKamus-Hulx YV/I:

IMOJJHOC M TOYHOC BBIPAKCHUEC CBOUX MEICJICHT B COOTBETCTBUHU C 3aJladyaMi U YCJIOBUAMH
KOMMYHUKAIIUU;

aJIcKBaTHOE HCIIOJIb30BAHUE PEYEBBIX CPENCTB ULl yYaCTHs B JMCKYCCHHM M _apryMeHTa- U
CBOCH MO3UIMH, YMEHHE IPEACTaBIATh KOHKPETHOE COZCp)KaHME € cooOIlieHneM ero B
MUCBMEHHON U YCTHOU (hopme, ompesieieHne Crnoco0OB B3aMMOJEHCTBUS, COTPY/A- HUYECTBO B
noucke 1 coop€ nHpopmaluu;

onpeiesieHne crnocoOoB B3aUMOAEHCTBUS, COTPYAHUYECTBO B MOUCKE U cOope MH(POpP- MaluH,
yJacTHe B Juajore, IJIaHUPOBaHUE OOIIMX CIOCOOOB pabOTHI, MPOSBIEHHE YBa- >KUTEIBHOTO
OTHOIIECHHUS K IPYTUM y4alluMcs;

ONKUCaHUE COLACPIKAHUA BBIIIOJIHACMBIX JICP'ICTBHI\/lI C O€IbI0 OPUCHTUPOBKU B MNPEAMCETHO-
MPAKTUYCCKOUN ACATCIIbHOCTHU,

YMEHHS YUHUTHIBATh pPa3Hble MHEHHS M CTPEMHTbCS K KOOPAMHALMM PA3IUYHBIX TO3ULUHA B
COTPYJHUYECTBE;



bopmynupoBaTh COOCTBEHHOE MHEHUE U TIO3HUIIUIO0, ApIyMEHTUPOBATh U KOOPIUHUPO- BaTh €€ C
MO3ULUAMU MApTHEPOB B COTPYAHMUYECTBE NPU BHIPAOOTKE OOINIEro pemeHds B COBMECTHOM
NEeSITeIbHOCTH;

OCYIICCTBJIATD B3aMMHBIN KOHTPOJIb K OKa3blBaTb B COTPYAHHUYCCTBE HCO6XO,Z[I/IMYI-0 B3au-
MOIIOMOIb,

IJIQHUPOBATh O0IIME CIOCOOBl pPabOTHI; OCYIIECTBIATH KOHTPOJb, KOPPEKIHMIO, OLECHKY
JeiicTBUH napTHEPA, yMETh YOSK1aTh;

UCIIOJIb30BaTh a/IeKBAaTHBIC SA3BIKOBBIE CPEICTBA JUIi OTOOPAXEHUsSL CBOMX YYBCTB, MbIC- JIEH,
MOTHUBOB WM TOTpPeOHOCTEH; OTOOpakaTb B peud (ONUCAHHE, OOBJICHEHHE) CoJepiKa- HHe
COBEpIIAEMBIX JEHCTBUH, KaK B ()OpME TPOMKOW COLMAIM3UPOBAHHOM peud, Tak U B (opme
BHYTpEHHEH peuy;

pa3BUBaTb KOMMYHUKATUBHYIO KOMIICTCHIINIO, UCIIOJIB3Yys CPEACTBA YCTHOﬁ 1 NHACbMCH- HOHU
KOMMYHHUKAIIMU 1P pa60Te C TCKCTaMHU yqeﬁﬂmca U TOIIOJIHUTCIIbHOU JIMTEPATYypPOU, CIIPABOIHBIMHN
Ta6JII/IL[aMI/I, M[POABJIAATb TOTOBHOCTb K YBAXKCHHIO HWHOW TOYKH 3pCHUSA IIPU OOCYKACHUH
PE3YJIbTATOB BBIITOJIHCHHOU pa6OTBI.

IIpeomemmnuwie pezynvmamol

Obyuarowuticas Hayuumcs.

IIPUMCHATH OCHOBHBLIC MCTO/IbI IIO3HAHMA: Ha6J'IIO,I[CHI/IC, U3MCEPCHUC, SKCIICPUMCHT,
OIMCHIBATh CBOMCTBA TBélebIX, KUOKUX, F3.3006p33HbIX BCIICCTB, BBIACIIASA UX CyLIC-
CTBCHHBLIC IIPU3HAKHU,

PaCKpbIBATh CMBICJI 3aKOHA COXPAaHCHHA MAaCChl BEIICCTB, aTOMHO-MOJICKYHFIpHOfI TCO-PUU;

pasiiniaTb XUMHUYCCKUC 1 (bPISI/ILIeCKI/Ie SABJICHHWSA, HA3bIBATh IPU3HAKHW W YCJIOBUS ITPOTC-KAHUA
XUMHUYCCKHUX PCAKIIUU;

coOMoIaTh TpaBmia 0e30MacHON pabOThI IPH TPOBEICHUH OIBITOB;
M0JIb30BaThCS J1AOOPATOPHBIM 000PYIOBAHUEM U TIOCY/IOH;
MoJTy4aTh, COOMPATh Ta3000pa3HbIe BEIIECTBA U PACIIO3HABATH HX;

XapaKTEepu30BaTh (bI/BI/I‘leCKI/IC U XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOpPraHUYC- CKHUX
COCIMHCHNH, IIPOBOJAUTDL OIBITHI, MOATBCPKIAAOIINE XUMUYCCKUE CBOMCTBA M3YUCH- HBIX KJIACCOB
HCOPTraHNYCCKUX BCUICCTB;

pacKpbIBaTh CMBICT TOHATHS «PacTBOP», BBIYMCIATH MAcCOBYIK) JOJK) PacTBOPEHHOTO
BEIIIECTBA B PACTBOPE, TOTOBUThH PACTBOPHI C OMPENSIEHHON MacCOBOW J0JIeH PacTBO-PEHHOTO
BEIIECTBA;

XapaKTepH30BaTh 3aBUCHUMOCTb (DM3MYECKUX CBOWCTB BELIECTB OT THIA KPUCTAJINYE- CKOH
PELIETKHU, ONPEEIIATh BU XUMUUECKOH CBSA3U B HEOPTaHUYECKUX COCTMHEHUAX;

PacKpbIBaTh OCHOBHBIE TOJIOKEHHS TEOPUU DJIEKTPOTUTUYECKOM NUCCOLMAIMU, COCTaB- JSTh
YpABHEHUS SNEKTPOJIUTHYECKOW HUCCOIMAIMK KHUCJOT, IIEJOYed, COled W peakiuii MOHHOTO
0oOMeHa;

PAacKkpbiBaThb CYIIHOCTH OKHUCIIUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ, ONpPEICIATb OKUC- JINTCIIb U
BOCCTAHOBHUTEJIb, COCTABIATE YPABHCHUA OKHUCIUTCIIbHO-BOCCTAHOBUTCIIBHBIXPCAKIIUH

Ha3bIBATh (i)%lKTOpI)I, BJIMAIOLINC HAa CKOPOCTH XUMHYECKOMN peaKuuru;

XapaKTEpU30BaTb B3aMOCBA3b MCKIY COCTaBOM, CTPOCHUCM U CBOMCTBaMHU HEMETAJ-JI0B U
MCTAJIJIOB,;

HpOBO}II/ITB OIIBITHI 110 HO.]'Iy"IeHI/IIO nu I/I?;y‘-IeHI/HO XUMHWYCCKUX CBOﬁCTB pa3.]'H/I'-IHI)IX Be-
ECTB;

TPaMOTHO OOpamIaThCs ¢ BEMIECTBAMH B TIOBCEIHEBHOW KU3HU .



O6yyarowulics nosy4um B03MOXHOCMb HAYYUMbCA:

¢ BBIABUTATb U IPOBEPATH OKCICPUMCHTAIBHO THMIIOTE3bI O XUMHYCCKHX CBOMCTBax Be-
I€CTB Ha OCHOBE X COCTaBa U CTPOCHUSA, UX CIIOCOOHOCTH BCTYIIaTb B XUMUYECKUE PE-
aKIUH, 0 XapaKTEPe U NPOAYKTAX PA3IMYHBIX XUMUYCCKUX PCAKIINH,

¢ XapaKTEpu30BaTh BEIIECTBA 110 COCTaBYy, CTPOCHHUIO U CBOﬁCTBaM, YCTaHaBJIMBATb IIpU-
YUHHO-CJICACTBCHHBIC CBA3HU MCKAY JaHHBIMU XaPAKTCPUCTUKAMU BCUICCTBA,

* COCTaBJIATH MOJIEKYJIAPHBIE U IIOJIHBIE MOHHBIE YPABHEHUS 10 COKPALIEHHBIM MOHHBIM
YPaBHEHUSIM;

¢ MPOTHO3UPOBATH CHOCQ6HOCTL BCHICCTBA MPOABJIATH OKHUCIUTCIBHBIC UM BOCCTAHOBU-
TCJIBHBIC CBOMCTBA C YYCTOM CTCIICHEHU OKUCICHHUA 3JIEMEHTOB, BXOAAIIUX B €I'0 COCTAB;

¢ BBIABUIAaTb U TIPOBEPATH SKCHCPUMCEHTAIIBHO THUIIOTE3BlI O PE3yIbTaTax BOSHCﬁCTBHH pas-
JIMYHBIX (I)aKTOpOB Ha UBMCHCHHUC CKOPOCTH XUMHUYCCKOU PCAKIIUU;

* HCIIONB30BATh, MPUOOPETEHHBIE 3HAHMS I HKOJOTHYECKH T'PAMOTHOTO TOBEICHUS B
OKpY>Karollel cpee;
* HUCIONb30BaTh_MPUOOPETEHHBIE KII0YEBbIE KOMIICTEHIIMH TIPU BBINOJHEHUU POEKTOB U

peucHuu y‘IC6HO'I/ICCHCI[OBaTCJIBCKI/IX 3aJlaq 1o U3y4CHHUIO CBOfICTB, croco0oB MoJIy4c-
HHA U paCliO3HaBaHUA BCUICCTB,

* 00BEKTHBHO OLCHUBATH PIH(bOpMaI_[I/IIO 0 BCHICCTBAX U XMMHUYCCKHUX IIPOLCCCAX;

¢® OCO3HaBaTh 3HAYCHUC TCOpeTI/IIIeCKI/IX 3HaHHﬁ 110 XUMUHU JIA HpaKTHqCCKOﬁ OCATCIIBHO- CTHU
YEJIOBEKA;

* C037aBaTh MOJEIM M CXEMBbI /Ul pelieHHs y4eOHbIX U T03HABATENbHbIX 3a/ay; MOHUMATh
HEO0OXOAMMOCTb COOJTIOJIEHHS IPEATMCAHUH, IIpe/laraéMblX B HHCTPYKIMAX 10 UCTIONb-
30BaHUIO JIEKAPCTB, CPEJICTB OBITOBON XUMHHU U P .

(I)OprI KOHTPOJIA

Kontponb pe3ynbraToB 00ydenus B cooTBeTcTBUM ¢ jAaHHOH OII mpoBoautcs B hopme MucCh-
MEHHBIX M 9KCIIEPIMEHTAIBHBIX paboT, MpeAnoiaraeTcsi MpoBeICHUE MPOMEKYTOYHON U UTO-
TOBOM aTTECTAIUH .

IInanupyemMble pe3yJbTaThl H3y4eHHS YUeOHOI 0 peaMeTa

BBINTyCKHUK Hayuumcs:

® OIIMCHIBATh CBOWCTBA TBEPABIX, JKUIKUX, Ta3000pa3HbIX BEILIECTB, BBIIEIAS UX
CYILIECTBEHHBIE ITPU3HAKH;

® XapaKTepU30BaTh BEIIECTBA II0 COCTAaBy, CTPOCHUIO M CBOWCTBAM, YCTaHABIMBATb
MIPUYMHHO-CIICACTBEHHBIEC CBA3HM MEXKY JAHHBIMU XapaKTEPUCTUKAMU BEILIECTBA;

® DaCKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKHX IOHSATHH: aTOM, MOJIEKYJa, XMMHYECKUN
DIIEMEHT, IIPOCTOE BEILECTBO, CIIOKHOE BEUIECTBO, BAJICHTHOCTD, UCIIOJIb3Ys 3HAKOBYIO CHCTEMY
XUMUHY;

e 1300pa)kaTh COCTaB MPOCTEHUIINX BEHIECTB C IOMOIIBIO XUMHYECKHX (GOpMyl H
CYIIHOCTh XUMHUYECKHUX PEAKIUN C TOMOIIBIO XUMHUECKUX YPABHEHUH;

® BLIUUCJIATH OTHOCUTENIBHYIO MOJIEKYJIIDHYIO M MOJIIPHYIO MacChl BEILIECTB, a TaKkKe
MacCOBYIO JOJIF0 XUMHUYECKOTO DJIEMEHTA B COCAMHEHUSAX;

® CPaBHMBATh 110 COCTAaBY OKCH/IbI, OCHOBAHUs, KHCIIOTBI, COJIH;

e KJ1acCU(hUIMPOBATH OKCHUJIBI U OCHOBAHUS IO CBOWCTBAM, KUCJIOTHI M COJTM — IO COCTaBY;

® ONHCHIBATh COCTaB, CBOMCTBA W 3HAaueHHUE (B MPUPOJE M MPAKTUYECKOH AEATEIbHOCTH
4eJI0BEKA) MPOCTHIX BELIECTB — KMCIOPO1a U BOJIOPOAA;

® [10J1b30BaThCs TAOOPATOPHBIM 000PYIOBAaHHEM U XMMHYECKOH TOCY10i1;



® [IPOBOJIUTH HECIIOKHBIE XUMHUYECKUE OMBITBHI M HAONIONEHUS 32 M3MCHCHHEM CBOWCTB
BEIIECTB B IMpollecce€ HMX MpPEeBpalleHMii; coOI0AaTh MpaBUiIa TEXHUKH O€30MacHOCTH IpHU
MPOBEJICHUH HAOIIOICHUN U OIBITOB;

® pa3yInyaTh SKCIEPUMEHTAIBHO KUCIOTHI U IIEJI0YH, MOJIb3YsACh NHAUKATOPAMH; OCO3HAThH
HE00X0UMOCTh COOI0ZIeHHs Mep 0€30I1acCHOCTH IIPU 0OpAIIeHUU C KUCIOTaMH U LIEJI0YaMHU.

¢ KitaccuuuupoBare MHOT0OOpa3re XUMUIECKIX PEAKIIHIA

¢ II3yuyuT CBOICTBAa METAJIOB, HEMETAJUIOB U UX COCIMHEHU

BbINyCKHUK noyuum 603mM03CHOCHb HAYUUMBCA

® 'paMOTHO 00palaThcs ¢ BEIIECTBAMU B TOBCEIHEBHOM JKU3HH;

®0CO3HaBaTh HEOOXOAMMOCTb COOJIFOJIGHUST TPaBHJ  JKOJOTUYECKH Oe30I1acHOro
MOBEJICHUS B OKPYKAIOIIEH NPUPOJHON CpEE;

® [IOHUMATh CMBICI M HEOOXOJUMOCTh COOJIIOJICHUS TPEIINUCAHMA, TpPeIaracMbiX B
MHCTPYKIUSAX 110 UCTIOJIB30BAHUIO JIEKAPCTB, CPEJCTB OBITOBOM XUMUU U JIP.;

® IICIIOJIB30BATh  MPUOOPETEHHBIC KIIOUEBHIE KOMIIETEHTHOCTH TIPU  BBIMOJTHCHHH
HCCJICIOBATEIILCKUX MPOSKTOB 10 M3YYCHHUIO CBOWMCTB, CIIOCOOOB MOJYUCHHUS M PACIIO3HABAHUS
BEILECTB;

®pa3BUBATh KOMMYHUKATHUBHYIO KOMIIETEHTHOCTb, HCIOJIb3ysl CpPEACTBAa YCTHOTO U
MHACbMEHHOTO OOIIEHHUs, MPOSBISATh TOTOBHOCTh K YBKEHHIO HMHOW TOYKM 3pPEHUS MpHU
00CYXXJIEHUH Pe3yJIbTaTOB BBINOJIHEHHOMN paOoTHI,

® 00BCKTHBHO OIICHWBAaTh HMH(POpPMAIMIO O BEHNIECTBAX M XHUMHYECKHX IpoIeccax,
KPUTHYECKH OTHOCHUTBCS K TICEBIOHAYYHOW WH(GOpMAIMU, HEI00POCOBECTHON peKiiame,
KaCaroUIeiCcsl UCIIOJIb30BAaHUs Pa3JIUYHBIX BELIECTB.

Ilepuoanyeckuii 3aK0H U MePUOANYECKAS] CUCTEMAa XUMHYeCKUX djiemMenToB JI.U.
MenpeneeBa. CTpoeHue BelecTna.

BeinyckHuK Hayuumcs:

e Ki1acCu(UIMPOBATH XUMUUYECKHE JIEMEHTHI Ha METAIIJIbl, HEMETAJUIbI, 3JIEMEHTbI, OKCH/IbI
U THJIPOKCHUJIBI KOTOPBIX aM(OTEpHBI, U WHEPTHBIE SJIEMEHTHI (Ta3bl) ISl OCO3HAHUS BAXXHOCTHU
YHOPSAIOYCHHOCTH HAYYHBIX 3HAHU;

® pacKpbIBaTh CMBICI Nepuoandeckoro 3akona /[.1. Mennaeneena;

®ONUCHIBATh W XapaKTepH30BaTh TaOIMUHYI0 (HOpMY TEPUOAUYECKON CHCTEMBI
XUMHUYECKHUX AJIEMEHTOB;

® XapaKTepU30BaThb COCTAB ATOMHBIX SIEp W paclpelelieHUue 4Kcia 3JIEKTPOHOB IO
ANIEKTPOHHBIM CIIOSIM aTOMOB XHWMHYECKHX 3JEMEHTOB MaJbIX MEPUOJOB MNEPHUOIUYECKON
CHCTEMBI, a TAK)KE KaJIHs U KaJblIus;

® pa3yinyaTh BUAbl XUMHUYECKON CBSI3U: MOHHYIO, KOBAJEHTHYIO MOJSPHYIO, KOBAJECHTHYIO
HEMOJISIPHYIO U METaJUIMYECKYIO;

® 11300pakaTh SJEKTPOHHBIC (POPMYIIBI BEIIECTB, OOPA30BAHHBIX XUMHUYECKUMHU CBS3SIMU
pa3HOro BUJA;

® BBISIBJISITh 3aBUCUMOCTb CBOMCTB BELIECTBA OT CTPOCHMS €r0 KPUCTAIUIMYECKON pelIeTKU
(MOHHOIA, aTOMHOMU, MOJIEKYJISIPHOM, METANTINYECKOM );

® XapaKTepU30BaTh XWMHUYECKHE DJEMEHTHl M WX COCIUHCHHS HAa OCHOBE TIOJIOKCHUS
AJIEMEHTOB B TIEPUOUIECKON CUCTEME U OCOOCHHOCTEH CTPOCHUS UX aTOMOB;

® OIIMCHIBAaTh OCHOBHBIE MpeANnocbUIKM OTKpbITUA .M. MeHneneeBbIM NEPUOIUYECKOTO
3aKOHA W TEPUOJUYECKON CHUCTEMBl XUMHYECKHX JJIEMEHTOB W MHOTOO0Opa3HYI HayYHYIO
JIEATEIIbHOCTh YYEHOT0;

® XapaKTepU30BaTh HAYYHOE M MHPOBO33PEHUECKOE 3HAUEHHUE MEPHOJIMYECKOr0 3aKOHA U
MEPUOIUYECKON CHCTEMBI XUMHUYECKUX 351eMeHToB .M. MeHneneesa;

® 0CO3HAaBaTh HAy4YHbIE OTKPBITHUS KaK pE3ylbTaT IJIUTENbHBIX HAOIIOJCHH, OIMBITOB,
Hay4YHOU MOJIEMHUKHU, TPEOIOJICHUS TPYAHOCTEN U COMHEHUH.

BbINyCKHUK nojiyuum 603mMo0x3CHOCIb HAYUUMbCA '



®0CO3HABaTh 3HAUYEHHUE TEOPETHUUYECKUX 3HAHMM i1 TMPAKTHUYECKOW JesITeIbHOCTU
YeJI0BeKa;

® OITUCHIBATh M3YYCHHBIE O0OBEKTHI KAK CHCTEMBI, TPUMEHSISI IOTUKY CHCTEMHOTO aHAJIN3a;

® IPUMEHTh 3HAHUS O 3aKOHOMEPHOCTSX IEPUOJMYECKOM CHUCTEMbl XUMHUYECKHUX
AJIEMEHTOB JiJIs1 OOBSICHEHUS U MPEJIBUJICHUS] CBOMCTB KOHKPETHBIX BEILECTB;

e pa3BUBaTh MH(OPMALMOHHYIO KOMIETEHTHOCTh MOCPEICTBOM YIIyOJeHUs 3HAHUI 00
UCTOPUU CTAHOBJICHHSI XUMUYECKOM HAYKH, €€ OCHOBHBIX MOHATUMN, IEPUOAMUECKOT0 3aKOHA KaK
OJIHOTO M3 BaXKHEHIIMX 3aKOHOB IMPHUPOJIBI, @ TAKXKE O COBPEMEHHBIX TOCTHXKCHHSIX HAyKU U
TEXHUKHU.

MHoroo0pa3une XuMH4YeCKMX pPeaKkuuid.

BrInTyCKHUK Hayuumcs.

® O0BSICHATH CYyTh XUMUYECKHX MPOIIECCOB;

® Ha3bIBATh MIPU3HAKHU U YCJIOBUS MIPOTEKAHUS XUMUYECKUX PEAKIUN;

® YCTAHABIIMBATh TMPUHAJICKHOCTh XUMHUYECKON PpEaKIMU K OINPEICICHHOMY THIY IO
OJIHOMY U3 KJIaCCU(UIIUPOBAHHBIX PU3HAKOB:

1) mo yMcity U COCTaBy MCXOJIHBIX BEIIECTB U MPOAYKTOB PEaKUM (PEaKluu COCTUHECHHUS,
pasoKeHM s, 3aMeIIeHUs 1 0OMEHa);

2) 1O BBIJACICHUIO WM TIOTJIONMICHUIO TEIUIOTHl (PEaklMH DSK30TEPMHUYECKUE U
SHJIOTEPMHUYECKHE);

3) MO W3MEHEHUIO CTENECHEH OKUCICHUS XUMHUYECKUX JJIEMEHTOB (OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIC PEAKITUN);

4) mo oOpaTuMOCTH Tpolecca (peakiuu 00paTuMbIe U HeOOpaTHMEIE),

® Ha3bIBaTh (DAKTOPHI, BIMUSIONINE HA CKOPOCTh XUMUYCCKUX PEAKITU;

® Ha3bIBaTh (DAKTOPHI, BIMUSIONINE HA CMEIICHHE XUMUUECKOTO PABHOBECHS;

® COCTaBIISAITh YPAaBHEHMS SJIEKTPOJMTHUYECKOW IUCCOLMALMM KHUCIOT, ILIENOYEeH, COJei;
MOJIHBIE W COKpAllleHHbIE MOHHBIE YpaBHEHUs peakluuid oOMeHa; ypaBHEHHUS OKHCIUTEIBHO -
BOCCTAaHOBHUTEJIBHBIX PEAKIINIA;

® IPOTHO3UPOBATH MPOIYKTHl XUMHUUECKHUX Peakiuil mo Ggopmynam / Ha3BaHHUSIM UCXOIHBIX
BEIIIECTB; OMPEIEISITh UCXOIHBIE BellecTBa 1Mo ¢popMyiaM / Ha3BaHUSM MPOJIYKTOB PEAKIINH;

® COCTaBJISITh YPABHEHMS PEAKIIU, COOTBETCTBYIOIIUX IMOCIEIOBATEILHOCTH («IIETIOUKE))
MIPEBpAIICHU HEOPTaHUYECKUX BEIIECTB PA3TMYHBIX KIACCOB;

® BBISIBJISITh B IPOLIECCE DKCINEPUMEHTA MPHU3HAKH, CBUAETENIBCTBYIOIIME O MPOTEKAHUU
XUMUYECKON PEaKInu;

® TOTOBUTH PACTBOPHI C OIIPEAEICHHON MacCOBOM J10JIEN pACTBOPEHHOTO BEIIECTBA;

® OIIPEACNIATh XapakTep Cpelbl BOAHBIX PACTBOPOB KHUCIOT U LIENOYEH MO U3MEHEHUIO
OKpacKH MHJIUKATOPOB;

® POBOJNTH KaYECTBEHHBIE PEAKIIUH, MOATBEPKIAIOIINE HAIWMYHUE B BOJIHBIX PACTBOpPAX
BEIISCTB OTACIBLHBIX KATHOHOB M aHUOHOB.

BoInyCKHUK noyyum 603mMo0HcHOCIb HAYYUMbCA:

® COCTaBJISITh MOJICKYJSIDHBIC W TIOJHBIC WOHHBIE YPaBHEHHUS 1O COKPAIICHHBIM HOHHBIM
YpaBHEHUSIM;

® IPUBOJIUTH IPUMEPHI PEAKIUH, MOATBEPKIAIOIINX CYIIECTBOBAHUE B3aUMOCBS3U MEXY
OCHOBHBIMHM KJIaCCaMH HEOPTraHUYECKUX BEIIECTB;

® IPOTHO3UPOBATh PE3YJIbTAThl BO3JACHCTBUSA PpPa3IMYHBIX (AaKTOPOB HA CKOPOCTh
XUMUYECKON PEAKIINU;

® IPOTHO3UPOBATh PE3YNbTAThl BO3ACUCTBUS Pa3NUYHBIX (AKTOPOB HA CMEIICHHE
XUMHUYECKOTO PAaBHOBECHSI.

MHuoroo0pa3ue BelecTs.
BoITTyCKHUK Hayuumcsi:



® OTIPEIENSATh TPHUHAUICKHOCTh HEOPTaHWYECKUX BEIIECTB K OJHOMY M3 HM3yYCHHBIX
KJIACCOB/TPYIIIT: METAJIJII U HEMETAJIJIbI, OKCH/IbI, OCHOBAHUSI, KHCIIOTHI, COJIH;

® COCTaBJIATH (DOPMYITBI BEIIECTB 10 X HA3BAHUSM;

® OIIPE/IEISITh BAJICHTHOCTh U CTETICHb OKUCIICHUS DJIEMEHTOB B BEIIIECTBAX;

® COCTaBIIATH (DOPMYJIBI HEOPTaHMYECKUX COCAMHECHUN IO BAJCHTHOCTSM U CTEICHSIM
OKHCJICHUS 3JIEMEHTOB, a TAKXKE 3apsi/iaM HOHOB, YKAa3aHHBIM B TaOJIUIE pACTBOPUMOCTH KHUCIIOT,
OCHOBAHHI M COJICH;

® O0BSICHATH 3aKOHOMEPHOCTH M3MEHEHHs (PU3MUECKUX U XUMHUYECKHX CBOWCTB MPOCTHIX
BEIIECTB U UX BBICIINX OKCUIOB, 00Pa30BaHHBIX JIECMEHTAMU BTOPOTO M TPETHETO MIEPHUOJIOB;

® Ha3bIBaTh OOIIME XUMUYECKUE CBOMCTBA, XapaKTEPHBIC IS TPYII OKCHIOB: KHCIOTHBIX,
OCHOBHBIX, aM()OTEPHBIX.

® Ha3bIBaTh OOIINE XUMUIECKHE CBOMCTBA, XapaKTEPHBIE JUIsI KAXKIOTO KJ1acca BEIICCTB;

® IPUBOJIUTHL  MPUMEPHI  pPEAKIUH,  IMOATBEPKIAIOIIUX  XUMHUYECKHE  CBOMCTBA
HEOPTraHWYECKHUX BEIIECTB: OKCHJIOB, KMCIIOT, OCHOBAaHUM U COJICH;

® OIIPECIIATh BEIIECTBO — OKUCIUTEIh M BEIIECTBO — BOCCTAHOBUTEh B OKUCIUTEIHLHO —
BOCCTAaHOBUTEJIBHBIX PEAKIUSX;

® COCTaBJISATh AJICKTPOHHBINA OaaHC MO MPEAJIOKEHHBIM CXEMaM PEaKIIHii;

® IPOBOMTH JIAOOPATOPHBIC OMBITHI, TTOATBEPIKIAAONINE XHMHUYESCKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTraHWYECKHUX BEILECTB;

® [IPOBOTUTH JIAOOPATOPHBIC OIIBITHI IO TIOJTYICHUIO U COOMPAHUIO Ta3000pa3HBIX BEIICCTB:
BOJIOPO/Ia, KUCJIOPO/Ia, YIIEKUCIOTO ra3a, aMMHaKa; COCTaBJISTh YPAaBHEHHS] COOTBETCTBYIOIIUX
pEeaKIuu.

BbINyCKHUK NOJYYHUT 603MOHCHOCIb HAYYUMbCA

* IPaMOTHO 00paIIaThCs C BEMIECTBAMH B MIOBCETHEBHOM JKU3HU;

* 0OCO3HABaTh HEOOXOAMMOCTb COOJIIOICHUS TIPABUIT SKOJIOTUUECKH O0€301acHOro
MOBE/ICHUS B OKPYKAIOIIEH MPUPOJAHON cpere;

* MOHWUMAaTh CMBICT M HEOOXOJUMOCTH COOJIIOJICHUS TPEIIMUCAHHM, IMPeIIaraéMbIX B
WHCTPYKIHUSAX 110 UCTIOJIB30BAHUIO JIEKAPCTB, CPEJCTB OBITOBON XUMUU U JIP.;

*  WCNOJBb30BaTh NPHOOPETEHHBIC KIIOUEBHIC KOMIICTCHTHOCTH TIPH  BBITIOJHCHHUH
HCCIIEIOBATENLCKUX MPOEKTOB M0 M3YYEHUIO CBOMCTB, CIIOCOOOB MONYUEHHUS U PACIO3HABAHUS
BEIICCTB;

* pa3BUBaTh KOMMYHHKATUBHYI) KOMIIETEHTHOCTb, HCHOJB3Ysl CpPEACTBA YCTHOH U
MUCbMEHHOW KOMMYHHKAIIMU TIpH paboTe ¢ TeKCTaMH Yy4eOHHWKa W JIOMOJHUTEIBHON
JUTEPATypoOid, CIIPaBOYHBIMHU TaOIHIIAMU, MPOSBISATH TOTOBHOCTh K YBAKEHUIO HMHOM TOYKHU
3peHUs TP 00CYKICHUU PE3YIIBTATOB BHIMTOJITHEHHON PaOOTHI;

* O0OBEKTUBHO OILIEHMBAaTh HMHQPOPMAIMIO O BEIIECTBAX M XMMHUYECKUX Ipolieccax,
KPUTUYECKH OTHOCUTBHCS K TICEBJOHAY4YHOW HWHQOpManuu, HEJ0OPOCOBECTHOM peKiame,
Kacarolleics UCTIOIb30BaHMS PAa3TUYHBIX BEIECTB.

* OCO3HABaTh 3HAYCHHWE TEOPETUYCCKUX 3HAHWU JUIS TPAKTUYCCKOW JeATCIIBHOCTH
YeJI0BEKa;

* OITUCHIBATh M3YYCHHBIEC O0OBEKTHI KAK CHCTEMBI, TPHUMEHSISI JIOTHKY CHCTEMHOTO aHAIN3a;

* TPUMEHATH 3HAHUS O 3aKOHOMEPHOCTAX TMEPHOJUYECKONH CHUCTEMBl XUMHUYECKHX
DJIEMEHTOB ISl OOBSICHCHHSI M TIPEJIBU/ICHUS CBOMCTB KOHKPETHBIX BEIIIECTB;

* pa3BUBaTh MH(POPMAIMOHHYIO KOMIETEHTHOCTh MOCPEACTBOM YIIyOJeHHs 3HAHUU 00
WCTOPUU CTAHOBJICHHS XUMUICCKOW HAYKH, €€ OCHOBHBIX MOHATHI, IEPHOAMIECKOTO 3aKOHA KaK
OJIHOTO W3 BAXKHEUIINX 3aKOHOB MPHUPOABI, a TAKXKE O COBPEMEHHBIX JOCTH)KCHHUSX HAyKH U
TEXHHUKH.

* COCTaBIIATh MOJIEKYJISIPHBIE U TOJHBIE MOHHBIC YpaBHEHUS MO COKPANIEHHBIM HOHHBIM
YPaBHECHHUSIM;

* IPUBOJIUTH MIPUMEPHI PEAKITN, TOJTBEPKIAIOIINX CYIIECTBOBAHUE B3aUMOCBSI3U MEKIY
OCHOBHBIMH KJIaCCaMH HEOPTaHUYECKUX BEIIECTB;

* MPOTHO3UPOBATH PE3YNHTATHl BO3ACUCTBUS PA3NHUHBIX (HAKTOPOB HA H3MEHEHHUE



CKOpPOCTH XHUMHUYECKOW PEaKIUU;

* TIPOTHO3UPOBATH PE3YJIbTAaThl BO3JCHCTBHS pa3IUYHBIX (PAKTOPOB Ha CMEIIECHUE
XUMHUYECKOT'O0 PAaBHOBECHSI.

* IPOTHO3UPOBATh XMMHUYECKHE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOCHMUS;

o IMPOrHO3UPOBATH CHOCO6HOCTB BE€IICCTBA IMPOSABJIATH OKHUCIUTCIBbHBIC NN
BOCCTAHOBHUTEIIbHBIE CBOMCTBA C Y4YETOM CTEIEHEW OKHUCICHUS DJIEMEHTOB, BXOISAIIUMX B €ro
COCTaB;

* BBIABJISITH CYIIECTBOBAHME TI'€HETHUYECKOM B3aMMOCBSA3M MEXAY BEIIECTBAMU B PAIY:
MPOCTOE BEIIECTBO — OKCHJ — T'MAPOKCU — COJIb;

* OpraHHU30BbIBATh, IPOBOJHUTH YUYEHUYECKHE TMPOCKTHl IO MCCICAOBAHUIO CBOMCTB
BEILECTB, UMEIOIINX BAXKHOE MPAKTUYECKOE 3HAUYCHUE.

BpInyCKHUK TTOTYyYHUT BO3MOXKHOCTh HAYYUTHCS:
* IPaMOTHO 00paIIaThCs C BEIIECTBAMHU B TTOBCETHEBHOM KH3HMU;
* 0OCO3HaBaTh HEOOXOAMMOCTh COOJIFOICHHS MPABIII SKOJOTUYECKH 0€30ITacHOTO IMOBEICHUS B
OKpYKarollIe NPUPOIHON CPENE;
* IOHUMAaTh CMBICI U HEOOXOMMOCTb COOJIFOICHHS TPEIITUCAHNM, TTPEJIaracMbIX B
HHCTPYKIUAX IO UCITIOJIB30BAHUIO JICKAPCTB, CPCACTB 6I:ITOBOﬁ XUMHU U OP.;
* KCTIOJIb30BaTh MPUOOPETCHHBIC KIIFOYEBBIC KOMIIETCHTHOCTH IPH BBITIOJIHCHUH
MCCJIEI0BATENIbCKUX MPOEKTOB M0 U3YYEHHUIO CBOMCTB, CITIOCOOOB MOIYYSHUS U PACTIO3HABAHUS
BCIIECTB;
® pa3BMBAaTb KOMMYHHKATHBHYIO KOMIICTCHTHOCTb, UCITIOJIB3YA CPCACTBA yCTHOﬁ U MACBMEHHON
KOMMYHHKAIIIH MPU paboTe C TeKCTaMU yueOHUKA U IOTOJHUTELHOM TUTepaTypoid,
CIIpaBOYHBIMU Ta6JII/IIlaMI/I, IMPOABJIATE TOTOBHOCTH K YBAKCHHUIO UHOU TOYKHU 3pCHHA IIPU
00CYXJIEHUH PEe3yJIbTaTOB BBINOJIHEHHOMN paboThI;
d 06’B€KTI/IBHO OLICHUBAThH I/IH(l)OpMaIlI/IIO 0 BCHICCTBAX U XUMHNYCCKUX IMPOHLCCCAaAX, KPUTHUICCKHU
OTHOCHUTHCS K TICEBJIOHAYYHOM HH(OpMaLIUY, HET0OPOCOBECTHOM peKiiamMe, Kacarolencs
HCIIOJIB30BAHHUA Pa3JIMYHBIX BEIICCTB.
* 0OCO3HABaTh 3HAYEHNE TEOPETUUECKUX 3HAHUH JJIs IPAKTUUECKOU eATEIbHOCTH YEJIOBEKA;

¢ OIMMCbhIBATb U3YUCHHLIC 06’I)GKTI>I KaK CUCTCMbI, IPUMCHAA JIOTUKY CUCTCMHOTI'O aHaJIn3a,
* IPUMEHSATH 3HAHUS O 3aKOHOMEPHOCTSX MEPUOINYECKON CUCTEMbI XUMHUYECKHUX PJIEMEHTOB AJIs
06135[CHCHI/I$I U NpCABUACHUA CBOWCTB KOHKPETHBIX BCUICCTB,
* pa3BUBaTh UH(POPMAIIMOHHYIO KOMIIETEHTHOCTH TOCPEACTBOM YIITYOJIeHUsI 3HAHUN 00 UCTOPHH
CTAHOBJIEHUS XUMHYECKOM HAyKH, eé OCHOBHBIX HOHSITI/II\/'I, NepruoaANYCCKOro 3aKoHa Kak OJJHOIO
13 BOXHEHUIIMX 3aKOHOB MPUPOJIBI, @ TAKKE O COBPEMEHHBIX JOCTH)KEHUSIX HAYKU U TEXHUKH.
* IPUBOJIUTH NTPUMEPBI PEAKIINI, TOATBEPKAAIOIIMNX CYIIECTBOBAHUE B3AMMOCBSI3H MEKY
OCHOBHBIMH KJIaCCaMH HEOPTraHUYECKUX BELIECTB;
¢ BBIABJISITh CYIICCTBOBAHHUC T€HETUYECKOUN B3aUMOCBSI3U MCXKAY BCIICCTBAMU B pALY: IPOCTOC
BEILECTBO - OKCHUJI - THAPOKCHU]T - COJIb;
¢ OpraHrn30BbIBATh, IPOBOAWUTE YUCHUYCCKUC ITPOCKTHI 10 UCCIICAOBAHNUIO CBOWCTB BCIICCTB,
MMEIOIIHNX BAKHOE MPAKTUUECKOE 3HAYCHUE.

Oobwan xapakmepucmuka yuedHo2o npoyecca:

OcHo6Hble mexHo102uu 00yueHun:

[Tporpamma kypca «XuMHI» TOCTPOEHA HA OCHOBE CIIUPAILHON MOJIENH, TIPEyCMaTPUBAIOIICH
MOCTEIIEHHOE Pa3BUTHE U YIITyOJICHUE TEOPETHICCKUX MTPEICTABICHHUH TP JIMHEHHOM
03HAKOMJICHUH C IMIIUPUYECKUM MaTEpHATIOM

TecTsl, caMoCTOSITENIbHBIE Pab0Ta, KOHTPOJIBHBIE pa0OTHI, YCTHBIN OMPOC, 3alTUTa
HCCIIEIOBATEILCKUX PadoT.



[TpeobnanaromumMu GopMaMu TEKYIIETO KOHTPOJIS SIBJISIIOTCS CAMOCTOSITETIbHBIE M KOHTPOJIbHBIE
paboTHI, pa3TUIHbIE TeCTOBBIC (HOPMBI KOHTPOJIS. [IpOMEXyTOUHBII 1 UTOTOBBIH KOHTPOJIb
POBOJIUTCS B (hOpME KOHTPOJIBHBIX pabOT

Cooepicanue Kypca 8 knacc

OcHOBHBbIE NMOHATHS XMMHHU (YPOBEHb AaTOMHO- MOJIEKYJISIPHBIX NPeICTABJIEHMI)
IMepBoHavabLHBbIE XUMHYECKHE MOHATHS. (23 yaca)

[Ipeamer xumMun. XuMuUs Kak 4aCcTh €CTECTBO3HAaHUA. BeliecTBa u ux cBoncTBa. MeTobl
MO3HAHUS B XUMUU: HAOI0IeHNE, SKcriepuMeHT. [Iprembl 6e3o0macHoi paboThI ¢
o0opynoBanueM u BemectBaMu. CTpoeHue TiaMeHu

Uucreie BemecTBa U cMecr. CriocoObl OUMCTKH BENIECTB: OTCTaMBaHUE, (GUIBLTpOBaHNE,
BBITIAPUBAHUE, KpUCMALIU3ayus, oucmuiisayus. Pu3ndeckue 1 XUMHICCKUE SIBICHUS.
Xumuueckue peakiuu. [Ipu3Haku XUMHUUECKUX PEaKIMil U YCIOBHS BOZHUKHOBEHUS U TCUCHHS
XUMHYECKUX PEaKIUi.

ATOMBI , MOJIEKYJIBI U MOHBI. BelllecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHUSI.
Kpucrammmaeckue u amopdusie BemecTa. Kpucraminyeckue pemeTky: HOHHas, aTOMHAs 1
MOJIEKYJIsIpHasi. 3aBUCUMOCTb CBOMCTB BELIECTB OT THUIIA KpUCTAIIIMYECKOU pemeTku. [IpocTie u
CJIOJKHBIC BEIISCTBA. XMMHYCSCKHH 3JIeMeHT. MeTamibsl 1 HeMeTa/lIbl. ATOMHAsT € JUHHIIA MAaCCHI.
OTtHOCHUTEIRHAS aTOMHas Macca. SI3bIK XUMHH. 3HAaKU XUMHUYECKUX DJIEMEHTOB. 3aKOH
MOCTOSTHCTBA COCTaBa BellecTBa. Xumuueckue Gopmyssl. OTHOCUTENbHAS MOJICKYIISIpHAS
Macca. KauecTBeHHBIN M KOJIUYECTBEHHBIM COCTAB BEIIECTBA. BRIUMCIICHNE 110 XUMHYSCKUM
dbopmynaM. MaccoBasi 01 XUMUYECKUX JIEMEHTOB B CJII0)KHOM BEIIECTBE

BanentHocTh XUMUYeCKUX dyieMeHTOB. Onpe/ielieHrue BAICHTHOCTH YJIEMEHTOB TI0
dbopmynam OuHApHBIX coeanHeHu. CocTaBlIeHnE XUMUYECKUX POPMYIT IO BAJIEHTHOCTH.

ATOMHO-MOJIEKYJISIPHOE YUCHHUE. 3aKOH COXPAHEHHS MacChl BemecTB. JKu3up u
nearenbHocTs M.B. JIoMoHOCOBa. XuMHUYecKue ypaBHEHUS. TUIIBI XUMUUECKUX PEAKUN
IIpakTyeckue padborTsbI:

e [lpaBuia TexHUKH O€30MACHOCTHU MIPH pabOTE B XUMUYECKOM KaOuHeTe. 3HAKOMCTBO C
nabopaTtopHbIM 00opyaoBaHueM. V3ydeHne cTpoeHus TIaMeHH .

o Quucrtka 3an$I3HeHHOI>'I HOB&pCHHOfI COJIH.

Ucnonb3osaHmneobopyaosanua TP: [laTunk TemnepaTypbl (TepMonapHbIi), CMIMPTOBKA , AaT4uK
TemnepaTypbl NNATUHOBLIN, TEPMOMETP,NEKTPUYECKas NnmTka , NPUbop ANs OnbITOB C 3nek-
TPUYECKUM TOKOM

Pacyernble 3a1aun. Boruncienne OTHOCUTEIBHOM MOJIEKYJISIPHOW MacChl BEIIECTBA 1O
dbopmyie. Beruncienne MaccoBOt A0 3JIEMEHTAa B XUMUYECKOM COETMHEHUU. Y CTAHOBJICHUE
npocTeiiniel (opMyIbl BEMeCcTBa 0 MaCCOBBIM JOJISIM DJIEMEHTOB. BeIducieHus mo
XUMHUYCCKUM YPAaBHCHUAM MACChI WJIM KOJIMYECTBA BEIICCTBA IO M3BECTHOM Macce MIIN
KOJIMYECTBY OJHOTO M3 BCTYNAIOLIMX WM MOJYYAIOIIUXCS B PEAKIIMK BEIIECTB.
Kucaopoa. I'openune( S yacoB)

Kucnopon. Haxoxnenue B mpupose. [lonydenue kucnopoaa B 1a00paTopuu U
MpOMBINIIEHHOCTH. Pu3nyueckrue U XUMHUYECKUe CBoicTBa Kucinopoa..IlpumMenenue kuciaoposa.



Kpyrosoport kucnopona B npupose. O30H , ajorponust Kuciaopoaa. Bozayx u ero cocras.
3ammuTta aTMOC(hEepHOTO BO3/IyXa OT 3arpsI3HCHUA.
IIpakTnuyeckas padora Ne 3

[TosnydyeHne Kucaopoia U U3y4eHUe ero CBOMCTB.

Hcnoan3oBanue odopyaoBanust TP: TIpuGop amns onpenenenus cocraBa Bo3ayxa
Ucnonbsosanuneobopyaoeanua TP: [laTumk Temnepatypbl (TepMonapHbIi), CIMPTOBKA , AATYMK
TemnepaTypbl NNaTUHOBLIN, TEPMOMETP,ANEKTPUYECcKas NNnUTKa , NpMbop ANs ONbITOB C 3neK-
TPUYECKAM TOKOM

Bonopon (3uaca)

Bonopon. Haxoxaenue B mpupoze. [lonyuenue Bogopoaa B 1a00opaTopuu u
pPOMBINIIEHHOCTH. Pu3nyecKkrue 1 XuMUYecKue cBorcTBa Bojopoaa. Bogopon —
BOCCTaHOBUTENb. Mepbl 6e30macHoCTH npH padote ¢ BogopoaoMm. [Ipumenenne Bogopona.
IpakTuyeckas padora Ne 4

[Tonyyenue Bogopoaa U U3y4E€HHUE €r0 CBOMCTB.

Bona. PactBopbl. (6 yacoB)

Bona . Mertozs! onpesenieHust cocTaBa BOJbl — aHAIU3 U CUHTE3. PU3nuecKue u
XUMHYECKHE CBOIMCTBA BOJIbl. Boga B mpupoje 1 crnocoObl €€ 0UMCTKH. A3paiiysi BOJBI.
Xumnueckue cBoiicTBa Bojbl. [Ipumenenue Boasl. Boga — pactBoputens. PactBopumocTts
BellecTB B BoJe. OnpeneneHne MacCoBOM J10JM paCTBOPEHHOT'O BEIIECTBA
IIpakTuyeckasi pabora Ne 5.

IIpurorosneHue pacTBopa ¢ 3aJaHHON MacCOBOM J10JI€M paCTBOPEHHOTO BELIECTBA.

Hcnonb3oBanueodopynosanus TP: naruuk TemnepaTypbl IUIaTHHOBBIA. JlaTunk ontuye-
CKOW IJIOTHOCTH

KoJyinuecTBeHHbIE OTHOIIEHUsI B XUMHH (7 4acoB)

KonnuectBeHnnsie oTHOIeHUs B XxumuH. KonruecTBo BemecTBa. Monb. MonsipHas macca.
3akoH ABorazpo. Momsipabiii 00beM ra3oB. OTHOCUTENBHAS TUIOTHOCTH Ta30B. OO0bEeMHbIE
OTHOIICHUS Ta30B MPU XUMUUYECKUX PEaKIIUsX.

Bazkneiinmue kiaaccbl HeoOpraHmyeckux coequHeHuii (12 yacon)

Baxnelime kiaacchl HEOpraHU4ECKUX coeuHeHnH. OKCHJIBL: COCTaB, KilacCH(UKalus.
OcHoBHbIE U KUCIIOTHBIE OKcHIbl. HoMeHkIaTypa okcuoB. @u3nyeckue 1 XuMHUIECKHe
CBOMCTBA, MOJIy4YCHUE, IPUMEHEHUE OKCUIOB.

IMuapoxcune! . Knaccudukanus rugpoxkcunaos. OcaoBanusi. Coctas. lllenoun u
HepacTBOpUMbIE OCHOBaHUA. HomeHkitaTypa. @u3ndeckue 1 XMMUYECKUE CBOMCTBA OCHOBAHUM.
Peakuus neditpanuzauuu. [lonyuenue. [Ipumenenne. Am¢poTepHble OKCUABI U THIPOKCHIBI

Kucnotsl: coctas, kinaccupukanus 1 HOMEHKIaTypa. OU3nuecKue U XUMUYECKHe
CBOICTBA KUCJIOT. BBITECHUTENBHBIN PsiJl METAJIIIOB

Counn.: cocras, Ki1accupuKaus 1 HoMeHK1atypa. Pu3nveckrue 1 XMMUYECKHe CBOMCTBA
coiieid. PacTBopuMOCTH cosieil B BojJie. XMMHUYECKHUE CBOMCTBA COJIEH CIIOCOOBI MOTYUYEHUS COJICH.
IIpumeHneHue conen

I'eneTndeckas CBA3b MEXy OCHOBHBIMM KJIaCCaMU HEOPTaHWUYECKUX COETMHEHUM.
Hcnoab3zoBanueodopynoBanust TP: Jlaruuk pH, no3atop o0béma kuakocTH, O10peTka,
JaTYHK TEMIIepa- TypPbl IUIATHHOBBIN, JaTYMK JABJIECHUS, MArHUTHAS MEIIaJIKa

Pazgen 2. [lepuoguyeckuii 3aKOH M MEPUOAMYECKAS CHCTEMA XUMUYECKHUX 3JIEMEHTOB
N.A.MenneneeBa. Ctpoenue aroma ( 6 yacoB)

[TepBbIie MOMBITKH KIacCH(PUKAIINN XUMHUECKUX 71eMEHTOB. [[OHATHE O Tpynmax CXOIHBIX
aneMeHTOB. EcTecTBeHHbIE ceMECTBA MIETOUYHBIX METAJUIOB U TaJIOTeHOB. biiaropoHbie rasol.



Ilepnonnueckuii 3akoH J1. 1. Menneneesa. llepuoanueckas cucrema Kak €CTECTBEHHO-
HayyHas Ki1accuUKanus XUMAYECKUX 31eMeHTOB. Tabnuunas ¢popma npeacTaBieHus
KJaccu(uKanus XuMHUIECKuX seneMeHToB. CTpykrypa Tabnuusl «Ileprognueckas cuctema
xuMuueckux aemeHToB J[. . MenaeneeBa» (kopotkas ¢opma): A- u b- rpymisl, nepuosI.
@U3nYECKUI CMBICII TOPAIKOBOT0 3JIEMEHTA, HOMEpA IIEPHO0/1a, HOMEpa IPyIIbl (11 3JIEMEHTOB
A-rpymm).

Crpoenue aToMa: po U 3IEKTpoHHas 00osiouka. CocTaB aTOMHBIX SJEpP: MPOTOHBI U
HEUTpOHBI. M30TONBL. 3aps aTOMHOTO SApa, MacCOBOE YHUCIIO, OTHOCUTENIbHAS aTOMHAs Macca.
CoBpemenHas HOpMYTHUPOBKA MOHATHS «XUMHUECKUHN 3JIEMEHT.

DnekTpoHHas 000JI04Ka aTOMa: MOHATHE 00 YPHEPTeTUYECKOM YPOBHE , €F0 EMKOCTH.
3anojHEeHNE AEKTPOHHBIX CJIOEB Y aTOMa 3JIEMEHTOB IIEPBOT0 — TPETHETO IEPUOOB.
CoBpemenHast QOpMYIHPOBKA MEPUOAMUECKOTO 3aKOHA.

3HaueHue nepuoandeckoro 3akoHa. Hayunsle nocruxkenus J[.M1.Menneneesa :
HCIIPABJIECHUE OTHOCUTEIBHBIX aTOMHBIX MacC, IEPECTAHOBKHA XUMUYECKHUX FJIEMEHTOB B
nepuoanueckon cucreMe. JXXKususp u nesrensHocts . M. Menneneesa.

Crtpoenue aroma. CoctaB aTOMHBIX siiep. DneKTpoHsl. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB MepBHIX 20 AIEeMEHTOB nepuoaudeckoit cucrems /1. U.
Menneneena.

JlabopaTopHble onbIThl. B3aumoelicTBue rupOKCcHIa LIMHKA C paCTBOPaMH KUCIIOT U
IIeJI0YEH.

Pazgen 3 Crpoenue Bemects (6 yacoB)

3H€KTpOOTpI/ILIaT€JIBHOCTI) XUMHUYCCKUX DJICMCHTOB. OCHOBHI)IG BUIbI XHMHHGCKOﬁ CBA3U.
KOBAJICHTHAs HETOJIsIpHAs, KOBAJICHTHAs MOJIIpHAs, HOHHAs. BaJleHTHOCTh 3JIEMEHTOB B CBETE
aeKTpoHHOU Teopun. CTeneHs okuciaeHus. [IpaBuna onpeneneHus CTeeHn OKUCIICHUS
3JIEMEHTOB.

MUcnonbsosanuneobopyaosanua TP: [laTumk Temnepatypbl (TepMONapHbIA), AaT4uK TemnepaTypsbl
NIaTUHOBLIN

Y4eOHO-TeMaTH4YeCKOE IVIAHMPOBAHHUE
Kypca xuMuH 8 Kiacc.

Ne Paznennsl nporpaMmMbl KoaudecTBoO KoauuecTBO KoauuecTtBo
n/n JacoB NPAKTHYECKUX | KOHTPOJIbHBIX
padoTt padot
1 OcHOBHbBIE TOHATHS XUMUH 23 2( 3 yaca) 1
(YpoBEeHb aTOMHO-
MOJIEKYJISIPHBIX
NpeacTaBJICHU)
IlepBoHayaibHBIE XUMHYECKHE
TMOHSITHSA.
2 Kucaopoa. I'openne 5 1
3 Bonopon 3 1
4 Bopna. PacTBopbl. 6 1
5 KosnmyecTBeHHbIE OTHOIIEHUSI B | 7 1
XUMHH
6 BaxkHeiimme Kaacchl 12 1 1
HEOPraHM4YeCKMX coeIMHEeHNI
7 Ilepuonnyecknii 3aK0H U 6




nepuoaANvYecKas cucremMa
xuMuvecknx iementoB /[.A.
MenneneeBa. CTpoeHune aromMa

8 CTtpoeHue BelecTBa. 6 1
XuMHYecKas CBA3b

Hroro 68 6( 7 yacoB) 4

Conep:xxanue Kypca xumun 9 KJjacca

Pazgean 1. Tema 1. [IoBTOpEeHHE OCHOBHBIX BOIIPOCOB HEOPTaHUYECKOIl XUMHMH Kypca 8

KJjacca (3uaca)
[Tepuoauyeckuii 3akoH U [ICXD (mepuoguveckas cucreMa XuMu4deckux nemeHToB) J1. U.
MenyeneeBa B cBeTe yueHus o crpoeHuu aroma. BBoansiil unctpyktaxk noOT u Th Ha ypokax
XUMUH U TIpH paboTe B 1abopaTopuu. Buibl xuMudeckoii cBsi3u. TUITBI KpUCTAITHYECKIX
peuieTok. OCHOBHBIE KJIACCHI HEOPIraHUYECKON XUMUH.

Tema 1. MHOroo0pa3ue XuMu4ecKux peakiuii( 6 yacon)

Knaccudukanmst XaMUYECKHX PEaKIUid: peaKIIui COSTUHEHNUS,

pasiioxkeHus1, 3aMelieHus, ooMeHa. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC peakiuu. OKUCIUTEb,
BOCCTAHOBUTEJb, MPOLUECChl OKUCIEHUA U BOCCTaHOBJIEHHs. (COCTaBIEHHE YpaBHEHUU
OKHCITUTEIHbHO-BOCCTAHOBUTEILHBIX PEAKIINI C IIOMOIIIBIO METOAa SJIEKTPOHHOTO OaslaHca.
TennoBble 23Q(HEKTbI XUMHUYECKUX pPEaKIMi. DK30TEPMUUYECKUE W IHIAOTEPMHUYECCKHE PEaAKIUU.
TepMmoxumMuueckre ypaBHeHUs. Pacu€Thl 10 TEPMOXUMHUYECKUM YPABHEHUSIM.

CkopocTh XUMHYECKUX peakuuil. DakTophl, BIUAIONIME HA CKOPOCTh XMMHYECKHX PEaKIIUH.
[IepBoHauaIbHOE MPEACTABICHHUE O KaTaJIu3eE.

OO6patumsbie peakiuu. [IoHATHE O XUMUYECKOM PaBHOBECHH.

1.M3ydeHue BAUSHUS YCIOBUNA MPOBEICHUS XUMUYECKON PEAKIIMU Ha €€ CKOPOCTb.
Ucnonb3osaHneobopyaosanua TP: Jlatuuk pH, no3atop 00béma KUIKOCTH, OIOPETKA, JATUMK TEMIIEpa-

TypbI TUIATUHOBBIN, IATYMK JABJIEHUS, MAarHUTHAS MELIAJIKA. JlaTduK 3MeKTPOIPOBOAHOCTH JlaTunK HANPSIKESHHUS
[Tpubop uist MILTIOCTpPALMK 3aBHCUMOCTH CKOPOCTH XMMUYECKOH PEaKIuy OT yCIOBH

Tema 1. Teopusi 3exkTponuTnyeckoi gucconuanuu( 11 yacon)

XUMUYECKHE PEaKIMK B BOJHBIX pacTBOpax. DJIEKTPOJIUTHI U HENEeKTponuThl. Monsl. Katnonsl
U aHUOHBL. [ uopammnas meopus
pacmeopos. DNEKTPOIUTUYECKAs TUCCOLMALINS KUCIIOT, OCHOBAaHUMN

u cosieil. Criabble U CHIIbHBIE SJIEKTPOJINThI. CTETeHb TUCCOLUAIHNH.

Peakiiuu nonHoro oOMeHa. Y c0BUsI TEUCHUS PEAKIIUNA HOHHOTO

oOMeHa 10 KOHIA. XMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX COCIMHEHUI B
CBETE  TMpeACTaBlICHUIl 00  DJIEKTPOJUTHUYECKOW  JUCCOLMAMM M OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLIUAX.

Ilousmue o euoponusze coxeti.

JdemoHcTpaumuu:

[Ipumepsl 5K30- U SHAOTEPMHUUYECKHUX peakimii. BzanMmoaencTBre NMHKA C COISHON U YKCYCHOM
KHMCJIOTOM. B3anmoencTere rpaHyIMpOBaHHOTIO LIMHKA U IUHKOBOM IBUIM C COJITHOM KUCIIOTOM.
Bsaumopeiicteue okcuaa menu (I1) ¢ cepHoit KuciaoToi pa3Hoi KOHLIEHTPALMK MTPH Pa3HbIX
TEMIIEPATYPaAX.

I'openue yris B KOHIEHTPUPOBAHHOM a30THOM KHCIIOTE. ['OpeHne cephl B pacIlIaBIEHHON
cenutpe. McnipITanue pacTBOPOB BEIECTB HA JJIEKTPUYECKYIO IIPOBOAUMOCTD. JIBUKEHUE HOHOB
B JIEKTPUYECKOM IIOJIE.

IIpakT4eckue padboTsbI:




2.Pemmenune sKCriepuMEHTANBHBIX 337124 10 TeMe «CBOMCTBA KUCIIOT, COJIeH M OCHOBaHHM Kak
3IIEKTPOJIUTOBY»

JlaGopaTopHble onbIThI: Peakinyi 0OMeHa MEXTy pacTBOpaMH IJIEKTPOJIUTOB

Pacuernble 3agaun: BoluncieHus 10 TEPMOXUMUYECKUM YPABHEHUSM PEAKIUM.
Ucnonb3zosaHneobopyposanma TP: Jlatunk pH, no3arop o6béMa KUIKOCTH, OIOpETKA, TATIYMK TEMIepa-
TYpBI IVIATHHOBBIH, TATYMK JABICHHS, MATHUTHAS MEIIIANKA. IATIHK HIEKTPONPOBOJHOCTH

MHuoroo0pa3ue BelecTB.

Tema 1. I'asiorenbi(5 yacoB)

Hemerannsl. T'anorensl. llonoxkeHne B NEPUOAMYECKONM CUCTEME XHMHUYECKHX 3JIEMEHTOB,
cTpoeHue ux aromoB. Haxoxaenue

B Ipupojie. Pu3nyecKre U XUMHYECKHE CBOMCTBA IaJIOT€HOB.

CpaBHUTENBbHAS XapaKTepUCTUKA ranoreHoB. [lomydyeHne M IpUMEHEHHE TallOreHOB. XJIOp.
dusnyeckue U XuMU4Yeckue cBorcrtea xaopa.llpumenenune xmopa. XiopoBogopoa. dusznueckue
cBoiicTBa. [lonyuenue. ConsiHas kuciora u e€ conu. KauecTBeHHast peakiusi Ha XJIOPUA-UOHBI.
Pacnio3naBanue xj10pua0B, OpOMHIOB, HOAHUIOB.

Ilpakmuueckan paooma No3,

ITony4yenue COITHOM KHMCIIOTBI U U3y4YEHUE €€ CBOMCTB

Ucnonb3oBaHueobopyaosanua TP: AIIXP. JlaTyuk XI0pHI-HOHOB

Tema 1. Kucsiopoa u cepa( 7 yacoB)

Kucnopon u cepa. IlosoxeHnne B MepUOIAYECKON CUCTEME XUMUYECKUX AJIEMEHTOB, CTPOCHUE
ux atoMoB. Cepa. AJUIOTPOINHUS CEPHI.

®usnyeckue u xumuyeckue cBorcrBa. Haxoxnenne B mnpupone. I[lpumeHeHnune cepsl.
CepoBoaopoa. CepoBoAOpOAHAS KUCTIOTA U €€ COJIU.

KavectBennas peakuus Ha cynbpua-uonsl. Okcupn cepbi(IV). dusmueckne W XUMHUYECKHE
cBoiicTBa. [Ipumenenue. CepHucTast KUCIOTA U

e€ conu. KauectBennas peakuust Ha cynbput-uonsl. Oxcua cepsi(VI).

Cepnass kuciora. XHMHYECKHE CBOMCTBa pa30aBI€HHOW M KOHIIEHTPUPOBAHHOW CEpHOM
kucnoTel. KauecTBeHHas peakuys Ha cyab(dar HOHBI.

Ilpakmuueckaa padoma Ned. Penienrie s3kCiepuMEHTAIBHBIX 33124 110 TEME

Ucnonb3oBaHue o6opyposanHua TP. Anmapar mis nposemenus xummueckux peakumii (AITXP), mpuGop s
TIOJTyYeHHS Ta30B WM anmapat Kumma

Tema 1. A30T u docop ( 10uacos)

XVMHYECKUE peaKIuy, JIeXkKallle B OCHOBE MOJTY4YEHUsI CEPHOM KHUCIOTHI B MPOMBIIIEHHOCTH.
IIpuMeHeHne cepHOU KUCIIOTHI.

A3zot u docdop. [lonoxeHre B nepuoinYeCcKo cucTeMe XUMUUECKHUX IEMEHTOB, CTPOCHHE MX
aTOMOB. A30T, (pu3MUecKkne M XMMHUYECKHUE CBOMCTBA, MONydyeHUE U mpuMeHeHue. KpyroBopor
azora B

npupoje. Ammuak. Gusndeckue 1 XMMHUYECKUE CBOMCTBa aMMHUaKa,

noixydeHue, npuMmenenne. Coam aMMOHUSA. A30THasI KUCJIOTa U €€

cBoicTBa. OKUCIHUTENbHBIE CBOMCTBA a30THOM KUCHOTHI. [lonyuenue

A30THOM KUCIOTHI B TaOOpaTOpUU. XUMHUUECKHUE PEAKITUH, JICKAITHE

B OCHOBE IOJIYYEHUSI a30THOM KHUCIIOTHI B MPOMBIIUIEHHOCTU. [IpuMeHeHrne a30THOM KHUCIIOTHI.
Conu a30THOM KHCIIOTHI M UX MPUMEHEHHNE. A30THBIE y10OpEHUSI.

®ocdop. Annorponus pochopa. Puznveckre 1 XUMUIECKHE

cBoiicTBa pochopa. Oxcun hochopa(V). Dochopnas kucnora u e

conu. PochopHbIe yI0OpeHHs.
Ilpaxkmuueckan paooma N5 [lonydeHne aMMuaka U U3y4eHHE €ro CBOMCTB
Ucnonb3oBaHueobopyaosaHua TP: [laruuk s1ekTponpoBoAHOCTH. JIaTYMK HUTPAT HOHOB

Tema 1. Yriepoa u kpemuuii ( 10uacos)



Yrnepoa u kpemuuil. [lonoxxenre B IEpUOJUIECKON CUCTEME
XUMHUYECKHX AJIEMEHTOB, CTPOCHUE UX aTOMOB. YTIEPOI. AJUTOTPOIHS
yriepoaa. Puzndeckue 1 XMMUYECKHUEe CBOWCTBA yriepoa. AyncopOuus. YrapHslid ra3, CBOMCTBa
u (pusmonornyeckoe IEeUCTBUE HAa OpPraHU3M. YTJIEKUCIHbIN ra3. YrojpHas KHCIOTa U €€ COJIU.
KauectBennast peakuus Ha kKapOoHaT-HOHBL. KpyroBoport yriepoia B pupoie.

Oprannyeckue COeIMHEHHS YIIIepoaa.

Kpemuuii. Oxcun kpemuusa(1V). Kpemnuenas kuciora u €€ conu. Cmexno. Llemenm.
Ilpakmuueckaa paboma No6 Ilonydenue oxcupa yriepoaa (IV) m u3yueHue ero CBOMCTB.
Pacno3naBanue kapOOHATOB.

Tema 1. O0mue cBoiicTBa MeTaJ/L10B ( 13 yacoB)

Metannbl. IlonokeHne MeTalsioB B IMEPUOJUYECKONM CUCTEME XHMUYECKUX D3JIEMEHTOB,
CTpPOEHHE X aTOMOB. MeTtayunueckas cBs3b. Gusnyeckue cBoiicTBa MeTauioB. Psji akTuBHOCTH
METaJUIOB (3JEKTPOXUMHUECKHUH Psii HANPSHDKEHUM METaIIOB). XMMUYECKHUE CBOMCTBA METAJLIOB.
O6mue criocoOb! noaydeHus: MetauioB. CIijaBbl METaILJIOB.

Hlenouynsie Metauibl. [lonoxeHne MIeNOUYHbIX METAJIIIOB B IEPUOANYECKON CHUCTEME, CTPOECHUE
ux atoMoB. Haxoxienue B npupoje.
duznyeckue 1 XMMUYECKHE CBOMCTBA IIEJIOYHBIX METaIIOB. [I[pruMeHeHne Me0uHbIX METaNIOB
U UX COCIUHEHUMN.

[lenoyno3emenbHble MeTaLIbl. [lo0keHNE HIEI0UHO3EMEIbHBIX METAJIJIOB B MEPUOJUYECKON
cucreMe, CTpoeHue ux aromoB. HaxoxneHnue B mpupoje. Marnuil U KajabUui, UX BaKHEWIINE
coenuHeHus. JKECTKOCTh BOJIbI U CIIOCOOBI €€ YCTpaHEHUS.

Amomunuil. [lonoxkeHue anOMUHUA B TEPUOJUYECKON CHCTEME, CTPOCHHME €ro aroma.
Haxoxnenne B npupoge. ®Pusmyeckue U XUMUYECKHE CBOWCTBAa amoMuHUA. [IprumeHenue
amrOMUHUSA. AMQOTEPHOCTh OKCHJIA ¥ TUAPOKCUIA aTTIOMUHUS.

Kenezo. [lonoxxenue xkene3a B IEPUOAUYECKON CUCTEME, CTpOEHUE ero atoMa. Haxoxienue B
npupoje. Puznueckue U XUMUYECKHE CBOICTBa »kene3a. BaxHeilline cOoelMHEHMs XKenesa:
okcubl, ruapokcuanl u conu xenesa(ll) u sxeneza(lll). KauectBennsie peakiuu Ha nonsl Fe2+ u
Fe3+.

Ilpakmuueckan padooma Ne7 PenieHue SKCIEPUMEHTANIBHBIX 3a7a4 MO TeMe «MeTauibl U X
COEIUHEHUS.

Mcnonb3oBaHue o6opyaoBaHua TP: [laruuk 31ekrporpoBOIHOCTH, MArHUTHAS MEIIANKA, IPUOOp VTS TIOTyYCHHAS
ra3oB wiM anmapat Kumma

JdemoHcTpaumuu:

®uznyeckue cBolcTBa rajnoreHoB. [lomydyeHne XJ10poBo10poAa U PACTBOPEHHE €TI0 B BOJIE.
AnnorponHbie MoguduKanuu cepbl. O0pasIsl MPUPOIHBIX CYIbPUIOB U CYIh(HATOB.
[Tony4yeHne aMmMuaka 1 ero pacTBopeHue B Bojie. O3HaKOMIIEHHE ¢ 00pa3liaMyu MPUPOIHBIX
HUTPATOB, Pocharon

Mozenu KpUCTaJUTMYECKUX PEHIETOK anMas3a U rpaduTa. 3HaKOMCTBO ¢ 00pa3liaMu IPUPOIAHBIX
KapOOHATOB U CHJIMKATOB 3HAKOMCTBO C 00pa3liaMy Ba)KHEHIIINX COETUHEHUI HAaTpHs, Kallus,
IIPUPOJHBIX COEIMHEHUH KAJIBLIMS, PYAAMH XKeJle3a, COEANHEHNUIMU aTFOMUHUSL.
B3aumopeiicTBue eN0YHbBIX, HIEI0YHO3EMETbHBIX METAJUIOB U aJIFOMUHUS € BOJ10M. Cokuranue
JKese3a B KUCJIIOPOJIE U XJIOPE.

IIpakTHyeckne padoThbI:

N3y4eHne BIUSHUSA YCIOBUM NIPOBENECHUS XUMUUECKUX PEAKLIUI HA €€ CKOPOCTh

[Tonmy4yenue COITHON KHUCIIOTHI U U3yYEHUE €€ CBOMCTB.

Pemenue skciepuMeHTaNbHBIX 3aa4 110 TeMe «CBOMCTBAa KUCIOT, OCHOBAHUHN U COJIEH Kak
AIEKTPOJIUTOBY

Pemenue skciepuMeHTaNbHBIX 3a1a4 1o TeMe «Kucnopon u cepa»

ITonyyenne amMuaka 1 U3y4eHHE €T0 CBOMCTB.

[Tonydyenue okcuna yriepoaa (IV) u usydenue ero cBoiictB. Pacno3snaBanue kapOoHaTOB.
Pemenuie skcriepuMeHTAIbHBIX 3a7a4 110 TeMe «MeTaibl U UX COeIUHEHUS».
JlabopaTopHbIe ONBITHI:

BrITecHEHHE TanoreHaMu Apyr Apyra U3 pacTBOPOB UX COCAVHEHHN.



KavecTBennsle peakiuu cyabGua-, cyibGur- u cynbdar- HOHOB B PacTBOpE.

O3HakoMmiIeHHE ¢ 00pa3LiaMu cepbl U € MPUPOJIHBIMU COEAUHEHUSIMH.

B3anmopencTeue coseil aMMOHMS CO LIEJI0YaMHU.

KayecTBeHHbIE peakiui Ha KapOOHAT- U CUJIMKAT- HOHBI.

KadecTBeHHast peakiys Ha YTICKUCIBIN Ta3.

N3yuenue o0Opa3noB MeTamuioB. B3auMoaeicTBre METaIOB C pacTBOPaMU COJIEH.
O3HaKOMJICHHE CO CBOMCTBAMH U IMPEBPALLICHUSIMUA KapOOHATOB U THIPOKAPOOHATOB.
[Tony4yeHue ruipokcuia ATFOMUHMS U B3aUMOJIEHCTBUE €r0 C KUCIOTaMH U LIEeJI0YaMH.
KauectBennsle peakuuu Ha HoHbI Fe2+ u Fe3+

PacuerHnsbie 3agaun:

Bbruncnenus mo XuMU4eCKUM YpaBHEHUSIM MAcChl, 00bEMa MM KOJMYECTBA BEIIECTBA OJJHOTO
U3 IPOIYKTOB PEAKLUU [10 MACCe UCXOHOIO BEIECTBA, 00bEMY MM KOJIMUYECTBY BELIECTBA,
COZEPKAILETO ONPEACIEHHYIO OO IPUMECEM.

PacueTsl 0 ypaBHEHUSIM XUMHUYECKUX PEAKIIMN, €CIIM OIHO U3 PEarupyroluX BEIIECTB 1aHO B
U30BITKE.

Pemenue 3aau Ha onpezeneHre MaccoBoi (00bEMHOMN) 10U BBIX0/1a IPOIYKTA PEAKLIUU OT
TEOPETUYECKH BO3ZMOKHOTO.

Pa3nen 3. Kparkuii 0030p BaxHeiilmx opranuvyeckux Beurectn(3 yaca)

ITpenmer oprannyeckoil xumuu. Heopranmdeckue U OpraHM4ecKHE COCIUHEHUS. YTIIEpON —
ocHoBa >km3HM Ha 3emie. OcCOOGHHOCTHM CTPOCHHS aToMa yIJIepoJa B OPraHMYECKHX
COCIMHEHUSX.

VYrneBonoponsl. [lpenenbuble (HaChILIEHHBIE) YIIIEBOAOPOIBI.

Mertan, 3TaH, MponaH — NPOCTEUIINE NPEACTABUTEIHN NPEACIbHBIX

yriaeBonopoaoB. CTpyKTypHble (OpMYJIbl YII€BOAOPOAOB. ['oMomorndeckuil psij npeaeabHbIX
yraesonoponos. I'omonoru. dusnueckue u

XUMHYECKHE CBOICTBA MpeAeNbHBIX YIJIEBOJOPONOB. Peaknuum ropeHus U 3aMeEIlEHUs.
HaxoxneHne B mpupoie NpeaenbHbIX yriaeBoaopoaos. [Ipumenenne metana.

HenpenenbHble (HEHACHIILIEHHBIE) YTIIEBOJOPO/Ibl. DTHIEHOBBIN

PSA HENPEAEIbHBIX YIIIEBOAOPOJOB. OTWieH. dusnueckue U XMMHUUYECKUE CBOMCTBA JTUIICHA.
Peaxnnsa npucoennnenus. KauectBeHHbIE

peakuuu Ha 3TuieH. Peakuusa nonmnMepusanuu. [lonmmatunen. Ilpumenenne stunena.
ALIETHIIEHOBBIN P/l HENIPEAEIBHBIX YIVIEBOIOPOA0B. ALIETUIIEH.

CaolicTBa anieruiieHa. [IpumeHenue aneTuieHa.

[IpousBoaHbIe yrieBoopoaoB. KpaTkuii 0630p opraHnyecKux

COCMHEHUH: OJHOATOMHbIE CHHUPTHl  (METaHON, 3TaHOJ), MHOIOaTOMHBIE  CIHUPTHI
(3TUJIEHIIMKOIIb, TIUIEPUH ), KAPOOHOBBIE KUCIIOTHI

(MypaBbUHasl, YKCyCHas), CIOXKHBIE 3(UPHI, KUPBI, YIrIeBOAbl (TJII0K03a, caxapo3a, Kpaxmal,
EJUTI0JI03a), AMUHOKHCIIOTHI, Oenku. Poib

0EJIKOB B OpraHu3Me.

[ToHsiTe O BBICOKOMOJIEKYJIAPHBIX BemiecTBax. CTpyKTypa MOJIMMEPOB: MOHOMEp, MOJIUMED,
CTPYKTypHOE 3BEHO, CTETIEHb MOJIMMEPU3ALIIH. [TommaTHIEH, MIOJIUIIPOITUIIEH,
MOJIMBUHUIIXJIOPUL.

JleMoHCTpanum:

Monenu MOIEeKyJ OpraHuYecKuX COeIMHEHUH. ['opeHue yrieBoopo 0B U 0OHApYyKEHUE
IIPOAYKTOB uX ropenus. Kauectsennas peaxuus Ha atwiieH. [lomyuenue stunena. Pactsopenune
ATUJIOBOTO CIIMpTa B BoJE. PacTBOpeHne riuneprna B Boje. [lonmydeHue u cBoicTBa yKCyCHOU
KHUCIO0ThI. MccnenoBaHue CBOWCTB XKUPOB: PACTBOPUMOCTD B BOJIE M OPraHUYECKUX
pactBopuTensix. KauecTBeHHbIe peakiuu Ha IIIOK03Yy U Kpaxmail. O3HakoMJIeHHE ¢ o0pa3amMu
W3JIEIUN U3 NTOJIMATUIIEHA, TOJIUIPONMIEHA, TOJIMBUHIWIXJIOPHA.



[IpakTryeckue paboThI CrPYNITUPOBAHBI B OJIOKH — XUMHYECKUE MPAKTUKYMBI, KOTOpPbIE
CIIy’KaT He TOJIBKO CPEICTBOM 3aKPEIIJICHUS] YMEHUI M HaBBIKOB, HO TAKXKE U CPEICTBOM
KOHTPOJIS 32 KAYECTBOM MX C(OPMHPOBAHHOCTH.

Y4eOHo-TeMaTHYeCKOe IUIAHUPOBAHUE
Kypca xumum 9 knacc

Ne Pa3zgesansl nporpamMmmel KouunyecrBo | KosmuecTrBo KouunvecTBo
n/n 4yacoB NPAKTHYECKUX | KOHTPOJIbHBIX
pador pador
1 IToBTOpEHNE OCHOBHBIX 3
BOIIPOCOB HEOPIraHUYeCKOH
XHMHH Kypca 8 Kiacca
2 Mmnozoobpazue xumuueckux 6 1
peakuyuil
Teopus 3exkTposuTuyecko | 11 1 1
AUCCOLHAMHU
3 Mmnozoobpazue geujecmes
I"'asorensl 5 1
Kucsopoa u cepa 7 1
A3ot u ¢ocdop 10 1
Yriepoa u KpeMHHH 10 1 1
Oo0mue cBoiictBa MetauioB | 13 1 1
4 Kparkuii 0630p Baxkneiimmx | 3
OpPraHMYecKux BelecTB
Hroro 68




Cnucok numepamypul 014 y4aujuxca:

Y4eOHUKH:

1. Pymsutuc I'.E. Xumus: 8 ki.: yue0. s obmeobdpazosat. Yupexnenuii / I'.E. Pynsutuc, ©.I
denpaman. — M.

IIpocsewmenue.

2. 'apa H.H. Xumus: 3agaunuk ¢ «momouraukom»: 8-9 kimaccel / H.H. T'apa. — M.
IIpocsemenue

Cnucok numepamypul 011 nedazo208:

1. Pymsutuc I'.E. Xumus: 8 ki.: yue0O. s obmeodpazosat. Yupexnenuii / I'.E. Pynsutuc, ®.I
denpagman. — M.

IIpocsemenue.

2. Xumus: 8 KII.. 2JICKTPOHHOE MPUIIOKEHNE K YICOHHKY.

3. 'apa H.H. Xumus: 3anaunuk ¢ «romoutaukom»: 8-9 kiacest / H.H. I'apa. — M.
[Ipocsemienue.

4. I'apa H.H. Xumus. Paboune nporpammer. [Ipeamernas munust yueonukos I'.E. Pyn3utuca,
O.I'. ®enpamana. 8-9 kmaccel/ H.H. I'apa. — M.: IIpocseienue.

5. Pamenkuit A.M. Xumus: nuaakrudeckuii matepuai: 8-9 ki. / A.M. Paxenkuii. — M.
[Ipocgemienue.

6. I'apa H.H. Xumus. Ypoku: 8 xi. / H.H. I'apa. — M.: [IpocBerenue.

7. bopoBckux T.A. Tectsl o xumuu. [lepBoHayanbHubie xumudeckue noHsaTus. Kucnopos.
Bonopoa. Bona, pactBopbl. OCHOBHBIE KJIacChl HEOPTaHUYECUX COCTMHEHUI: 8 KII.! K yueOHUKY
I'.E. Pynsutuca, @.I'. ®enpamana «Xumus. 8 kiace». — M.: MznatenbetBo «Ox3ameny, 2010.
Ilepeuens yugposwvix ungpopmayuonnvix pecypcoe Hnmepnema:

. http://ege.yandex.ru/chemistry/

. http://chem.reshuege.ru/

. http://himege.ru/

. http://pouchu.ru/

. http://enprophil.ucoz.ru/index/egeh_alkeny alkadieny/0-358

. http://ximozal.ucoz.ru/_1d/12/1241 4 .pdf

OO0l WN R

7.
http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi_spravochnik_dlya p
odg/read_online.html?pa

ge=3

8. http://lwww.zavuch.info/methodlib/134/

9. http://keramikos.ru/table.php?ap=table1000405 http://sikorskaya-olja.narod.ru/EGE.htm
10.www.olimpmgou.narod.ru.

11.http://mirhim.ucoz.ru/index/khimija_8_3/0-41



