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1.IInanupyemble pe3y/IbTaThl OCBOCHHS Y4eOHOI0 NpeaMeTa

XuMHsl Kak y4eOHbIH IpeaMeT BHOCHT CYIIECTBEHHBIN BKJIaJ B BOCIIUTAHUE U Pa3BUTHE
00yYaroImuxcsi; OHAa MPU3BaHA BOOPYXKHUTh UX OCHOBAMH XMMHYECKUX 3HAHHH, HEOOXOAUMBIX IS
IOBCEHEBHOM KM3HM, 3aJI0KUTh (YHIAMEHT JJs JajJbHEHIIEro COBEPILIEHCTBOBAHUS ITHX
3HaHUH, a TaK)Ke CIOCOOCTBOBATH OE30MACHOMY MOBEICHHUIO B OKPYXKAOIIEH cpezie 1 OepeKHOMY
OTHOILIEHHUIO K HEH.

N3yueHnne XuMuu B OCHOBHOM ILIKOJIE HAIIPABJICHO:

- Ha OCBOCHHE BaKHeHIIMX 3HAHWMH OO0 OCHOBHBIX IOHATUSAX M 3aKOHaX XUMHH,
XUMHYECKON CUMBOJIHKE;

- Ha OBJIaJIlcHMe YMEHUsIMM HaOJI0JaTh XUMHUYECKUE SIBJICHUSA, IPOBOAUTh XUMUYECKUN
HKCIEPUMEHT, MPOU3BOJIUTH PACUETHI HA OCHOBE XMMHMYECKHX (DOpMyn BEIIECTB U ypaBHEHHMA
XUMHUYECKHX PeaKluii;

- Ha pa3BUTHE II03HABATEIbHBIX HMHTEPECOB M HMHTEIUIEKTYalbHBIX CIIOCOOHOCTEH B
npoliecce MPOBEACHU XUMHUECKOr0 3KCIIEPUMEHTA, CAMOCTOSTEILHOIO IPHOOPETEHNs 3HAHUHN B
COOTBETCTBUH C BO3HUKAIOIINMH KU3HEHHBIMH NTOTPEOHOCTSMHU;

- Ha BOCIIUTAHMe OTHOIIEHUS K XUMHUM KaK K OHOMY U3 (PyHJIaMEHTaIbHbIX KOMIIOHEHTOB
€CTECTBO3HAHUS U 3JIEMEHTY O0IIEeYeTIOBEYECKON KYIbTYPHI;

- Ha NMpPHMEHeHHe MOJIYYeHHBIX 3HAHUH M yMeHHH /7 0e30IaCHOTO MCIIOJIb30BaHMS
BEIIECTB W MaTepUAIOB B OBITY, CEIbCKOM XO3SMICTBE M Ha TMPOU3BOJACTBE, PEUICHHUS
NPAaKTUYECKUX 3aJau B IIOBCEJHEBHOW >KU3HU, MPEAYNPEXKICHHs SBICHUH, HAHOCSIIUX Bpea
3/10pOBBIO YEJIOBEKA U OKPYKAIOILEH cpefe.

W3yuenne XMMUM B OCHOBHOHM IIKOjJe JaéT BO3MOXKHOCTh JOCTHYb CJEIYIOIIUX
pe3yJIbTaTOB B HAIPABICHUH JINYHOCTHOIO PA3BUTHSA:

1) BocmuTaHME POCCUHCKOW TIpa’KAAHCKOM WAEHTHUYHOCTH: MNATPUOTU3MA, JIOOBU U
yBakeHUsI K OTeuecTBy, 4yBCTBA TOPIOCTH 3a CBOIO PouHy, 3a pOCCHIICKYI0 XUMUYECKYIO HAYKY;

2) ¢opmHpOBaHHE IIEJOCTHOIO MHPOBO33PEHUs, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAyKH M OOLIECTBEHHOW INPAKTUKH, a TAKXKE COIHMAIBHOMY, KYJIbTYpPHOMY,
A3bIKOBOMY U TyXOBHOMY MHOT00Opa3uI0 COBPEMEHHOTO MUPA;

3) dbopMupoBaHHE OTBETCTBEHHOT'O OTHOIICHHS K YYCHHIO, TOTOBHOCTH M CIIOCOOHOCTH K
CaMOpPa3BUTHIO M CaMOOOpPA30BAaHHIO HA OCHOBE MOTHBAIMM K OOYYEHHIO M MO3HAHHUIO, BHIOOPY
npoduabHOro oOpa3oBaHHUsl Ha OCHOBE MH(GOPMAIMU O CYLIECTBYIOIIUX MPO(ECCHUSIX U JTUYHBIX
npodeCcCHOHATBHBIX IIPEIIIOYTEHUH, OCO3HAaHHOMY IIOCTPOEHHUIO UHIVBUAYAJIbHON
00pa30BaTeNbHOI TPACKTOPUU C YUETOM YCTOMUMBBIX MO3HABATEIbHBIX UHTEPECOB;

4)  ¢dopmupoBaHHE KOMMYHHMKAaTHBHOM  KOMIIETEHTHOCTH B  00pa3oBaTeIbHOMH,
OOLIECTBEHHO  TIOJIE3HOM, y4yeOHO-UCCIIEOBATEIbCKOM, TBOPUECKOM M  JPYTHX  BHJAAX
JESTEIILHOCTH;

5) ¢opMupoBaHuE TMMOHWMAHHS IIEHHOCTH 3JI0POBOr0 M 0€30macHOro o0pasza KU3HH,
YCBOEHHE MPABUII MHIUBUIYAJIbHOTO U KOJIJIEKTUBHOTO 0€30MacHOTO MOBEICHHS B UPE3BbIYalfHBIX
CUTYalUsX, YTPOKAIOLIUX KU3HU U 3[JOPOBBIO JIIOJIEH;

6) popmMHpoBaHue MO3HABATENbHON U MH(OPMAILIMOHHON KYJIbTYpPbI, B TOM YHCIIE pa3BUTHE
HABbIKOB CAMOCTOSITEIbHOM paboThl ¢ y4yeOHBIMH MOCOOMSMHM, KHHUIAaMH, JOCTYIMHBIMH
MHCTPYMEHTAMHU M TEXHUYECKUMHU CPeACTBaMHU MH()OPMAIIMOHHBIX TEXHOJIOTHI;

7) dbopMmupoBaHHE OCHOB 3KOJOTHYECKOTO CO3HAHUS HAa OCHOBE MPHU3HAHUS IIEHHOCTH
XKHU3HU BO BCeX €€ MPOSBICHUSIX M HEOOXOJMMOCTH OTBETCTBEHHOI'O, OEPEKHOTO OTHOIICHUS K
OKpYXKarolleu cpee;

8) pa3BUTHE FOTOBHOCTH K PELICHHIO TBOPUECKUX 33734, YMEHHUS HaXOJIUTh a/I€KBAaTHBIC
crocoObl TOBENIEHUS W B3aMMOJICHCTBHS C MapTHEpaMHU BO BpeMsi y4eOHOH M BHeEy4eOHOI
JeSITeIbHOCTH, CIIOCOOHOCTH OIIGHMBATh NPOOJIEMHBbIE CUTYallMM M OIEPAaTUBHO INPHHUMATh
OTBETCTBEHHBIE PEHICHUS] B PA3JINYHBIX IPOAYKTUBHBIX BHAAX JESATENbHOCTH (yueOHasi TOUCKOBO-
UCCIIeIoBaTebCKas, KIyOHas, IPOEKTHAs, KPY>KKOBAs U T. II.).

MeTtanpeaMeTHBIMHM pe3yJbTATAMH OCBOCHHS OCHOBHON 00pa30BaTeNIbHOI MporpamMmmbl
OCHOBHOT'O 00111ero 00pa3oBaHUs SBISIOTCS:

1) oBnaneHne HaBBIKAMU CAMOCTOSITEIILHOTO MPUOOPETEHHs HOBBIX 3HAHUM, OpraHU3aIlH
yueOHOI e TeIbHOCTH, TOUCKA CPEACTB €€ OCYIIECTBICHUS;



2) yMEHHE IUTaHUPOBATh IyTHU JOCTUKEHMS LIE€JIEH Ha OCHOBE CaMOCTOSITEJILHOTO aHaIu3a
YCIOBUH M CPEJCTB UX JOCTUKEHHUS, BBIACIATH albTEPHATHBHBIE CIIOCOOBI JOCTHXKEHUS LEU U
BbIOMpaTh Hambosee >PQPEKTUBHBII CMOCOO, OCYHIECTBIATh IO3HABATENbHYIO pe(pIeKCHIO B
OTHOILEHUHU JAECHCTBUI 10 pelIeHHI0 YUeOHbIX U MI03HABATENIbHBIX 3a/1a4;

3) ymeHue NOHMMATh MpoOJEMY, CTAaBUTh BOIIPOCHI, BBIIBUraTb TUIOTE3Y, JaBaThb
ONpeNieNIeHus]  HOHATHSM, KiIaccu(UUUpPOBaTh, CTPYKTYpUPOBaThb Marepuan, IPOBOIUTH
OKCIEPUMEHTHI, aAPTryMEHTHPOBATh COOCTBEHHYIO MO3HUIHIO, (HOPMYIHUpPOBATh BBIBOJBI U
3aKJIFOYEHUS;

4) yMEHUE COOTHOCUTH CBOW JCHCTBHSI C IUIAHUPYEMBIMH PE3YJIbTaTaMH, OCYIICCTBISThH
KOHTPOJIb CBOEHM [JEATEIbHOCTH B MpOLEcce AOCTHKEHMsI pe3yibTaTa, OMNPEAEsATb CIOCOOBI
JeMCTBUI B paMKax NPEAJIOKEHHBIX YCIOBHH UM TpeOOBaHUM, KOPPEKTUPOBATh CBOM JCHCTBUS B
COOTBETCTBUH C U3MEHSIOIIEHCSA CUTYalUEH;

5) dopmMupoBaHHe U pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH MCIIOJIb30BAaHUS HHCTPYMEHTOB
U TEXHUYECKUX CpEeACTB HH(POPMAIMOHHBIX TEXHOJOIUH (KOMIIBIOTEPOB U IPOrPaMMHOIO
oOecrnieyeHns1) KaKk HHCTPYMEHTAJIbHONM OCHOBBI PAa3BUTUS KOMMYHHMKATHUBHBIXH MO3HABATENIbHBIX
YHUBEPCAIbHBIX YU€OHBIX ICHCTBHIA;

6) ymeHue co3aaBaTh, INPUMEHATh U IMPEOOpPa3OBbIBATh 3HAKHM U CHUMBOJIbI, MOJAEIU U
CXEMBI IS pelIeHUs y4eOHBIX U T03HABATENbHbIX 33/1a4;

7) yMeHHe H3BJIEKaTb MH(POPMALMUIO M3 Pa3IMYHBIX HCTOYHHUKOB (BKIIOYAs CpPEACTBa
MaccoBOW MH(}OpMaIMK, KOMIAKT-IUCKU y4eOHOro Ha3HaueHUsl, pecypchl MIHTepHeTa), cBOOOIHO
II0JIb30BAThCS CIPABOYHOM JINTEPATYPOH, B TOM YMCIIE U HA JIEKTPOHHBIX HOCUTEIISAX, COOJII0IaTh
HOPMBI HH(POPMALTMOHHON N30MPaATEIbHOCTH, ITUKH;

8) ymMeHue Ha MPaKTUKE I0JIb30BATHCS OCHOBHBIMU JIOTUYECKMMH MPUEMAMU, METOAAMU
HaOJI0A€HUS, MO/IETIMPOBAHUS, OOBACHEHUS, PEeLIeHUs TPo0sIeM, MPOTHO3UPOBAHUS U JP.;

9) ymeHue opraHu3oBaTh CBOIO KM3Hb B COOTBETCTBMM C IPEACTABICHUSIMH O 3710POBOM
o0Opa3e JKM3HM, NpaBaXx M OOSI3aHHOCTSX TIpaXJaHUHA, LEHHOCTSAX OBITUS, KYJIbTYPbl U
COIIMATLHOTO B3aNMO/ICHCTBHS,

10) ymeHue BBINOJHATH IIO3HABATENbHbIE W IPAKTUYECKHE 3aJaHUs, B TOM YHUCIE
IIPOEKTHBIE;

11) ymeHHe caMOCTOATENBHO M apryMEHTUPOBAHHO OLIEHUBATh CBOU JEWCTBUS U IEHCTBUS
OJIHOKJIACCHHUKOB, COJIep)KaTelbHO 000CHOBBIBAsI MPABMIIBHOCTh UM OLIMOOYHOCTH pe3ysbTara 1
crioco0a JecTBuUs, aJleKBaTHO OLIEHUBATh OOBEKTUBHYIO TPYIHOCTh KaK Mepy(haKTHYECKOTO WM
MPEIoJIaraéMOro pacxojia pecypcoB Ha pelIeHHe 3ajadd, a TakKe CBOM BO3MOXKHOCTH B
JOCTHKEHHUH LIETN ONPEIEIEHHOMN CII0KHOCTH;

12) ymenue pabotathk B rpymnmne — 3(p(EeKTUBHO COTPYyIHHYATh U B3aUMOJICHCTBOBAThH Ha
OCHOBE KOOpAMHAIIMM PA3JIMYHBIX MO3ULMUH NMPH BHIPAOOTKE OOILIEro pemeHuss B COBMECTHOM
NEeSATeNIbHOCTH; CIyllaTh NapTHEpa, (QOpMYyIMpOBaTh U apryMEHTHpPOBAaThb CBOE MHEHHE,
KOPPEKTHO OTCTaMBaTh CBOIO MO3MIMIO U KOOPAMHHPOBATH €€ ¢ MO3ULKEH NMAapTHEPOB, B TOM
YHClIe B CUTyallUM CTOJKHOBEHHUS MHTEPECOB; MPOIYKTHUBHO pa3peliaTb KOH(IUKTHI Ha OCHOBE
yuéTa MHTEPECOB M MO3MLIUHI BCEX €r0 YYaCTHUKOB, MOMCKA U OLIEHKH allbTepHATHBHBIX CIIOCOOOB
paspelnieHus KOH(PJIUKTOB.

IIpeaMeTHBIMU Ppe3yJIbTATAMM OCBOCHHUS OCHOBHOM 00pa30BaTEIbHOW MpPOTrpaMMBI
OCHOBHOTO 00I11eT0 00pa30BaHMUS SBISIOTCS:

1) dopmupoBaHre IepBOHAYABHBIX CUCTEMATU3UPOBAHHBIX MTPEICTABICHHUH O BEIIECTBAX,
UX TpEeBpallleHUusX M MPaKTUYECKOM MPUMEHEHHM; OBJaJIeHHe TNOHATUHHBIM almaparoM |
CHUMBOJINYECKUM SI3bIKOM XUMUU;

2) oco3HaHHWE OOBEKTUBHOM 3HAYMMOCTH OCHOB XHMHUYECKOW HAyKu Kak o0rnactu
COBPEMEHHOI'0 €CTECTBO3HAHMSI, XUMHUUYECKUX NPEBPALICHU HEOPTaHUYECKUX M OPraHMUYECKUX
BEIIECTB KaK OCHOBBI MHOTHUX SIBJIEHUH KMBOW U HEXHUBOU NMPUPOBL; YriayOrIeHne NpeacTaBIeHUu
0 MaTepHaIbHOM E€IMHCTBE MHPA;

3) oBnajeHWE OCHOBAMH XHWMHYECKOW TPAMOTHOCTH: CIOCOOHOCTHIO aHAIU3MPOBATH H
O00BEKTHBHO OLIEHHBATh XM3HEHHBIE CUTYAlMM, CBSI3aHHBbIE C XUMHEW, HaBbIKAMH 0€30IacHOTrO
0OpalIeHUsAC BEeIeCTBaMH, UCIOIb3yEMbIMU B TIOBCEAHEBHOM KU3HU; YMEHHEMaHAIN3UPOBATh U
IUIAHUPOBAaTh JKOJOTMYECKH Oe30macHoe TOBEJeHUE B IeNsiX CcOepekeHus 310pOBbI U
OKpYKarolleu Cpeibl;



4) QopmupoBaHWe YMEHHI yCTaHABIMBATh CBS3M MEXKIY peaTbHO HaOII0JaeMBIMU
XUMHYECKHMH SIBICHUSIMU M TIPOILIECCAMU, TIPOUCXOSMIIUMU B MUKPOMHPE, OOBSICHITD MPHUYMHBI
MHOT000pa3usl BEIIECTB, 3aBUCKMOCTh UX CBOIMCTB OT COCTaBa U CTPOCHHUS, a TAKXKE 3aBUCUMOCTh
NPUMEHEHHS BEIIECTB OT UX CBOMCTB;

5) mpuoOpeTeHHe OIbITa HWCIHOJB30BAHUS PA3TUYHBIX METOAOB HM3YYECHHS BEILIECTB;
HaOJTFOICHUS 32 MX TPEBPALICHUSMH TPU TPOBEJICHUH HECIOKHBIX XUMUYECKUX IKCIIEPUMEHTOB C
HCIIOJIb30BaHUEM JIA0OPATOPHOTO 0OOPYIOBAHHS U TPHUOOPOB;

6) yMeHHE OKa3bIBaTh NEPBYIO TOMOIIb TPU OTPABICHHSAX, 0)KOTaX M JIPYTUX TpaBMax,
CBSI3aHHBIX C BEIIECTBAMH U JIAOOPATOPHBIM 000PYO0BaHUEM;

7) oBnameHue mnpuéMaMu pabOTBI ¢ WHPOPMALMEH XUMHUYECKOTO COJCpKaHMUS,
NPEeJICTaBICHHON B pa3HoOi popme (B BUE TeKCTa, (OopMyI, rpaduKOB, TAOIUYHBIX TaHHBIX, CXEM,
dboTorpaduii u ap.);

8) cozmanue OCHOBBI Al (OPMHUPOBAHMSA HHTEpPECa K PACHIMPEHUIO U YIIyOJICHUIO
XUMHYECKHX 3HAHHWI W BHIOOpA XUMHH KaK MPO(UIBHOTO MpeaMeTa MpH Mepexo/ie Ha CTapIIyIo
CTylleHb O0pa30BaHWs, a B JajbHEHIIEM W B KadecTBe cdepbl CBOCH MpodeccHoHATBHON
NeSITeIIbHOCTH,

9) ¢dopmupoBanue mpeACTaBICHUA O 3HAYCHHUH XHWMHUYECKOH HAyKH B pEIICHUH
COBPEMEHHBIX 3KOJIOTMYECKHX TpO0JIeM, B TOM YHCJICB MPEJOTBPAICHHH TEXHOTCHHBIX U
HKOJIOTUYECKUX KaTacTpod;

10) s cienblXx HM  CIA0OBUISIIMX OOYYAIONIMXCS: BIIQJCHUE TpABHIAMH 3aIlHCH
XUMHYECKHX (POPMYII C HCIIOJIb30BAaHUEM PEIbeHO-TOUCUHOH cucTeMbl 0003HaueHuit JI.bpaiins;

11) nmns oOyyaromuxcsi € OrPaHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBbBSI: BIIAJICHHE
OCHOBHBIMH JIOCTYITHBIMU METO/IaMU HAYYHOTO MTO3HAHUS, HCIIOJIb3YEMbIMH B XHUMUH.

I[nanupyemble pe3yJibTaThl 00yUeHHSs 110 TEMaM NpeaMeTa

OcHoOBHbIE MOHATHS XUMHHU (YPOBEHb AaTOMHO-MOJIEKYJISAPHBIX MpPeACTaABJIEHMIT)

BhIycKHUK Hay4uTCS:

- ONHUCHIBATh CBOMCTBA TBEPABIX, KHUIKHX, Tra3000pa3HBIX BEIIECTB, BBIACIAS UX
CYIIICCTBEHHbIE PU3HAKHY;

- XapakTepu30BaTh BEIIECTBA IO COCTaBY, CTPOCHUIO M CBOWCTBAM, YCTaHABJIHMBATH
MIPUYMHHO-CJIEICTBEHHBIE CBSI3U MEXKY JTaHHBIMU XapaKTePUCTHKAMH BEIIECTBA;

- PacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKHX TMOHATHH: aTOM, MOJIEKYJa, XUMHUYECKHM
3JIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, BaJEHTHOCTh, UCIOJb3Ysl 3HAKOBYIO CHUCTEMY
XUMHUU;

- M300paxkaTh COCTaB MPOCTEHUIIMX BEIIECTB C IMOMOLIbI0 XMMHUYECKHX (opMyd H
CYIIHOCTh XMMHUYECKUX PEAKIUH C TOMOIIBI0 XUMUYECKUX YPaBHEHHIA,

- BBIUUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacchl BEIIECTB, a TaKXke
MacCOBYIO JIOJI0 XUMHUYECKOTO JIEMEHTA B COCAMHEHUSX;

- CPaBHUBATh 110 COCTABY OKCH/Ibl, OCHOBAHUS, KUCIOTHI, COJIH;

- KJacCH(UIMPOBATh OKCHIBl M OCHOBAHHUS II0 CBOWCTBaM, KHUCJOTBI M COJH — IIO
COCTaBYy;

- OMHCHIBATh COCTaB, CBOWCTBA M 3HA4YCHHE (B MPHUPOJE W MPAKTUYECKOH NEATETHHOCTH
YeJI0BEKa) MPOCTHIX BELIECTB - KHUCIOPOa U BOJOPO/Ia;

- J1aBaTh CPaBHUTEIFHYIO XapaKTEPUCTHKY XHUMHUYECKHX DJJIEMEHTOB M Ba)KHEHIINX
COEMHEHUH €CTECTBEHHBIX CEMEICTB MIETOYHBIX METAJUIOB U IaJIOTCHOB;

- TTOJTL30BAThCS JTA0OPATOPHBIM 000PYIOBAHNEM H XHMHUYECKON TIOCYI0M;

- TIPOBOJUTH HECJIOXHBIE XMMUYECKHE ONBITHI M HAONIOAEHUS 3a U3MEHEHUSMHU CBOMCTB
BEIIECTB B TMpOIECCe WX TMPEBpAIICHU; COONIONATh TpaBHUIa TEXHUKH OE30MAaCHOCTH TIPH
IPOBEICHUH HAOIOJCHUI U OIBITOB;

- pa3nuyYaTh OKCHEPUMEHTATBHO KHCJIOTBI M IIENOYH, TOJB3YSACh HWHINKATOPAMU;
0CO3HaBaTh HEOOXOJMMOCTb COOJIOAEHUST Mep 0e30MacHOCTH MpU OOpAIIeHUH C KUCIOTaMU U
HIeJI0YaMHU.

Buvinycknux nonyuum 603mMoiCHOCMb HAYUUMbCA:

- 2PAMOMHO 0OPAUAMBCIL C BEUJECBAMU 8 NOBCEOHEBHOU HCUSHU,

- 0CO3HAB8AMb HEOOXOOUMOCMb COONIOOEHUs NPABUL IKOLOSULECKU DE30NACHO20 NOBEOEH s
8 OKpyicarowell npupooHol cpede,



- NOHUMAMb CMBICA U He0OX0OUMOCHb COON0OeHUs NPeOnUCaHull, npeolazaemvix 8
UHCMPYKYUAX NO UCNONb308AHUIO JEKAPCME, CPEeOCME ObLMOBOU XUMUU U Op.,

- ucnoiv3oeams NpuOOpeméHHbvle Kaluesble KOMNEeMEeHMHOCMU NpU  BbINOJHEeHUU
UCCIe008aAMENLCKUX NPOEKMO8 N0 U3YUEHUI0 CBOUCMSE, CNOCOO08 NOJYYeHUs U PACNO3HABAHUSL
eeuiecma;

- paszeueamv KOMMYHUKAMUBHYIO KOMNEMEHMHOCHb, UCNOIb3YS CPeoCcmed YCMHO20 U
HUCBbMEHH020 00WeHUs, NPOosGIamMb 20MOBHOCHb K YBANCEHUI0 UHOU MOYKU 3peHus npu
00CydHCOeHUL Pe3yIbMAmMO8 8bINOIHEHHOU pabombl,

- 00beKMUBHO OYEHUBAMb UHDOPMAYUIO O BeUecCmeax U XUMUYECKUX Npoyeccax,
KpUMUYeCcKUu OMHOCUMbCA K NCEBOOHAYUHOU UHpopmayuu, He0oOpOCOBeCMHOU peKiame,
Kacarowecs UCNOIb3068AHUS PA3IUYHBIX 8eUieCm8.

Iepuoauyeckuii 3aKOH M MEPUOANYECKAS] CHCTEMA XUMHYECKHUX 3JIEMEHTOB J. W.
MenpeneeBa. CTpoeHue BelecTBa

BrInmycKHUK HayqUTCA:

- KJIacCU(UIMPOBATh XUMHUECKHUE AIEMEHTHI Ha METAJIIbI, HEMETAILIBI, DJIEMEHTBI, OKCHJIBI
U TUAPOKCHIBI KOTOPBIX aM(OTEpHBI, W WHEPTHBIC 3JIEMEHTHI (Ta3bl) JJISI OCO3HAHUS BXKHOCTH
YHOPSAIOYCHHOCTH HAYYHBIX 3HAHUIA,

- pacKpbIBaTh CMBICI Neproandeckoro 3akona JI. 1. Menaeneena;

- ONHWCHIBaTh M XapaKTepU30BaTh TAOMMYHYIO (GOPMY TMEPHOIUICCKOW CUCTEMBI
XMMHYECKHUX 3JIEMEHTOB;

- XapakTepu30BaThb COCTAB ATOMHBIX SJIEP M PACIPEICICHUE YHUCIA SJIEKTPOHOB IO
SJIEKTPOHHBIM CJIOSIM aTOMOB XHWMHMYECKHX D3JIEMEHTOB MaJblX ME€PUOAOB MEPUOIUYECKOM
CHCTEMBI, a TAK)KE KaJIUs U KaJIbIIHI;

- pa3nuyarh BUAbl XUMUYECKON CBSI3U: MOHHYIO, KOBAJICHTHYIO MOJISIPHYIO, KOBAJICHTHYIO
HETOJISIPHYIO U METaJUTHYECKYIO;

- U300paXkaTh DJIEKTPOHHBIE (OPMYJIBI BEUIECTB, 0OPAa30BAHHBIX XUMHUYECKUMHU CBSA3SIMU
pa3Horo BUa;

- BBISIBJISITh 3aBUCUMOCTbH CBOMCTB BEIIECTBA OT CTPOCHUS €r0 KPUCTAIUIMYECKON PEIIETKU
(MOHHOM, aTOMHOM, MOJIEKYJISIPHOM, METAJUINYECKOM );

- XapaKTepH30BaTh XWMHUUYECKHE 3JIEMEHThl M HUX COEJUHEHUS Ha OCHOBE IOJIOKEHUS
AJIEMEHTOB B TIEPUOUYECKON CUCTEME U OCOOCHHOCTEHN CTPOEHUS X aTOMOB;

- ONMCBHIBATh OCHOBHBIE Mpeanocbulku OTKpbITus J[. Y. MenaeneeBbiM MepuoanuecKoro
3aKOHA W TIEPUOJUYECKONW CHCTEMBbl XHMHYECKHUX OJJIEMEHTOB M MHOTOOOpa3Hyl0 Hay4dHYIO
JIEATEIBbHOCTh YUYEHOTO;

- XapakTepH30BaTh HAYYHOE M MHPOBO33PEHUYECKOE 3HAYEHHE MEPUOJNYECKOTO 3aKOHA U
MIEPUOANYECKON CUCTEMBI XUMHUECKUX 31eMeHTOB J[. 1. Menaeneesa;

- OCO3HaBaTh HAy4YHBIE OTKPBITHS KaK pe3yibTaT JUIUTEIbHBIX HAOJIOJEHUN, OMBITOB,
Hay4YHOU MOJIEMHUKH, TPEOIOJIEHUS TPYIHOCTEN U COMHEHUH.

Buinycknux nonyuum 803mM0o#CHOCHb HAYYUMBCA

- 0CO3HABAMb 3HAYEHUEe MEeoPemMUYecKux 3HAHUU Ol NPAKMU4eckou OesameibHOCmu
yenoeeKa,

- ONUCHIBAMb U3YUEHHbIE 00BbEKMbl KAK CUCTNEeMbl, NPUMEHSS I02UKY CUCEMHO20 AHAIU3A,

- NpUMEHAMb 3HAHUSL O 3AKOHOMEPHOCMAX NePUOOUHEeCKOU CUCMeMbl XUMUYECKUX
9NeMEHMO8 015 00BACHEHUs U NPEOBUOEHUsL CBOUICME KOHKDEMHbIX 8eUleCe;

- paszeuseamsv UHGOPMAYUOHHYIO KOMNEMEHMHOCHb NOCPEOCMBOM YelyOneHus 3HaHUutl 00
ucmopuu CMmaHo8IeHUsi XUMUYECKOU HAYKU, €€ OCHOBHbIX NOHAMULL, NePpUOOUYECKO20 3aKOHA KAK
00H020 U3 BANCHEUUUX 3AKOHO8 NPUPOObl, d MAKN’CE O COBPEMEHHBIX OOCMUNCEHUAX HAYKU U
MEeXHUKU.

MHoroo0pa3ue XuMHYECKHX peakuuii

BoinyCKHHMK HAayunuTCA:

- OOBSICHATH CYTh XUMHUYECKUX MPOIECCOB;

- Ha3bIBaTh IPU3HAKHU U YCIOBUS MPOTEKAHUSA XUMUYECKUX PEAKIIUN;

- YCTAHABJIMBATh MPUHAUICKHOCTh XUMHMUYECKOW pEaKIUU K ONpeNeNEHHOMY THUIY IO
OJIHOMY M3 KJIAaCCHU(PMKAIMOHHBIX TMPU3HAKOB: 1) MO YHCIYy M COCTaBYy MCXOJHBIX BEIIECTB U



IOPOAYKTOB pEakiuH (peakiuu COCTUHEHHUs, DPA3NOKEHHs, 3aMelleHus U oOMeHa); 2) 1o
BBIJIEJICHUIO WJIH MOTJIOUIEHHUIO TETUIOTHI (PEaKuy SK30TePMUYECKUE U SHI0TEPMHUUECKHE);

3) 1m0 U3MEHEHHIO CTENEHEeW OKHUCICHHS XUMHYECKHX DJIEMEHTOB  (OKHCIHMTEIHHO-
BOCCTAHOBUTEJbHBIC peakiuu); 4) 1o oOpaTUMOCTH mpolrecca (peakiuu oOpaTuMble |
HeoOpaTuMBbIE);

- Ha3bIBaTh (haKTOPBI, BIUSIONINE HA CKOPOCTh XUMHUUECKHUX PEaKIIHii;

- Ha3bIBaTh ()aKTOPHI, BIUAIONINE HA CMEIICHNE XUMHUYECKOTO PAaBHOBECHS;

- COCTaBJIATb YPAaBHEHMS SJCKTPOJIUTHUECKON NHUCCOLMALMUA KHCIOT, LIeJIoUel, CoJeil;
NOJHBIE M COKpAIlIEHHBIE HOHHBIC YPAaBHEHHUS peakuuii OOMEHa; ypaBHEHHS OKHCIHUTEIHHO-
BOCCTaHOBUTEJIbHBIX PEaKIUil;

- MPOTHO3UPOBATh MPOJIYKTHl XUMUYECKUX PEaKHil Mo GopMynaM/Ha3BaHUSAM HCXOTHBIX
BEIIECTB; OMPEIEISATh HCXO/IHBIE BELIECTBA MO (OpMyJiaM/Ha3BaHUSAM MPOAYKTOB PEaKIIHH;

- COCTaBJIATh YpaBHEHHs pEaKIfil, COOTBETCTBYIOIIMX IOCIIEAOBATEILHOCTH («IIETIOUKE))
MpeBpalleHU HEOPraHMYECKHUX BEIIECTB Pa3IMYHbIX KJIACCOB;

- BBIABIATH B IIPOLIECCE DKCIEPUMEHTA MPHU3HAKH, CBHICTEILCTBYIOIIME O MPOTEKAHUH
XUMHUYECKON PeaKIlni;

- TOTOBUTH PACTBOPHI C OIIPEACIEHHON MAaCCOBOM 10JI€M paCTBOPEHHOTO BELIECTBA;

- ONpeAeNsATh XapaKTep Cpeabl BOAHBIX PACTBOPOB KHUCIOT W IIENOYEeH MO M3MEHEHHIO
OKpPAacK{ MHIIMKAaTOPOB;

- MPOBOJUTH KAUECTBEHHBIC PEAKIMH, MOATBEPXKIAIONINE HAJUYME B BOJHBIX PACTBOPAX
BEIIECTB OT/ICIHHBIX KATHOHOB M aHHOHOB.

Buinyckuux nonyuum 603MoACHOCMb HAYYUMBCL:

- cocmaenams MOAeKYIAPHble U NOJHble UOHHbIE YPAGHEHUS NO COKPAUJEHHBIM UOHHbLIM
VDABHeHUsAM,

- NpuUBOOUMb NPUMEPbL PeaKyuti, NOOMEEPHCOAIOWUX CYUWECMBOBANHUE B3AUMOCEA3U
MedHcOy OCHOBHLIMU KILACCAMU HEOP2AHUYECKUX 8elyecma;

- NPOCHO3UPOBAMb  Pe3yIbMmamyvl 8030€lUCmEUs. PA3IUYHbIX (YAKMOpos HA CKOPOCHb
XUMUYECKOU peakyuu,

NPOCHO3UPOBAMb  Pe3yIbMmamyvl  8030€UCMBUS  PA3TUYHBIX (DAKMOPO8 HaA CMeujeHue
XUMUYECKO20 PABHOBECUSL.

MHoroo06pa3ue BeuecTs

BhInmyckHUK Hay4uTCs:

- ONpeAeNsaTh MPHUHAMISKHOCTh HEOPTaHMUYECKUX BEIIECTB K OJHOMY W3 HW3YyYCHHBIX
KJIACCOB/TPYII: METAJJIbl 1 HEMETAJUIbI, OKCHJIbl, OCHOBAHHUSI, KUCIIOTHI, COJIH;

- COCTaBJIATH ()OPMYJIBI BEIIECTB 110 UX HA3BAHUSIM;

- ONpE/EIATh BAJICHTHOCTh M CTENEHb OKHCIICHUS JIEMEHTOB B BEILIECTBAX;

- COCTaBIIAAITH (HOPMYJIBI HEOPraHWYECKUX COCIMHEHUH MO BAJCHTHOCTSAM M CTEHEHSIM
OKHCIICHHSI JIEMEHTOB, a TaK)Ke 3apsaM MOHOB, YKa3aHHBIM B TaOJHIIE PACTBOPUMOCTH KHUCIOT,
OCHOBAHHI U COJICH;

- OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHUS (PU3MUECKUX U XMMHUYECKUX CBOWCTB MPOCTHIX
BEIIECTB (METAJUIOB M HEMETAJIOB) M WX BBICIIUX OKCHJIOB, 0Opa30BaHHBIX 3JIEMEHTaMH BTOPOTO
U TPETHETO TIEPUO/IOB;

- Ha3bIBaTh OOIIME XUMHYECKHE CBONCTBA, XapaKTEPHBIE JJIS TPYIIT OKCHIOB: KHCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;

- Ha3bplBaTh OOIIMEe XWUMHUYECKHE CBOWCTBA, XapaKTEPHBIE IS KaKIOTO W3 KIIacCOB
HEOpPraHMYECKUX BEIIECTB (KUCIOT, OCHOBAaHUH, comneil);

- TPUBOIUTH TPUMEPHl  pEaKIWd, MOATBEPKIAIOMINX XHUMHUYECKHE  CBOWCTBA
HEOPraHMYECKUX BEIIECTB: OKCUOB, KUCIIOT, OCHOBAaHUN U COJIEH;

- OMNpENeNsTh BEIIECTBO-OKUCIUTENh M BEIIECTBO-BOCCTAHOBHUTENb B OKHCIHTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIUIX;

- COCTaBJISITh 3JIEKTPOHHBIN OanaHc (U1 U3YUEHHBIX peakliii) Mo MPEeAIOKEHHBIM cXeMaM
peaKuuii;

- IPOBOJIUTH J1a0OpATOPHBIE OMBITHI, MOJTBEPHKAAIOIINE XUMUYECKHE CBOWCTBA OCHOBHBIX
KJIACCOB HEOPTaHWYECKHUX BEIECTB;



- IPOBOJIUTH JIAOOPATOPHBIE OIBITHI IO MOJIYUYEHHIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB:
BOJIOPOJIa, KMCIOPOJA, YIVIEKUCIOro raza, aMMHaka; COCTABIATh YPAaBHEHHUS COOTBETCTBYIOIIMX
peaKuui.

Buinycknux nonyuum 603modicnocms HAyuumoca:

- NPOCHO3UPOBAMb XUMUYECKUE CEOUCMBA 6eujeCms Ha OCHOBE UX COCMABA U CIPOEHUSL,

- NpocHO3UpOo8amMb  CHOCODHOCMb — Gewecmea  NpoAGIAMb — OKUCIUMENbHbIE — UTU
60CCMANHOBUMENIbHBIE CEOUCMEA C YUEMOM CMeneHel OKUCIeHUs J1eMEHMO8, BX00AUUX 6 €20
cocmas;

- BbIABNIAMb CYUECBOBAHUE 2EHEMUYECKOU CEA3U MeNCOY 6eujecmeamu 6 psoy: npocmoe
8eUeCB0-0KCUO-KUCTIOMA/2UOPOKCUO-COb;

- Xapaxkmepuzoeams 0cobbie cGOUCMBA KOHYEHMPUPOBAHHBIX CEPHOU U A30MHOU KUCIOM,

- IPUBOOUMb NPUMEPLL YPAGHEHUU PeaKyUll, 1eHCaujux 8 0CHO8E NPOMbIULIEHHBIX CNOC0008
NONYYEHUsL AMMUAKA, CEPHOU KUCTOMbL, YYeYHA U CIMATU;

- onucvlgamov QuuyecKue u XUMuyecKue npoyeccyvl, AGIAIOWUECs 4acmbvio KpPy208opoma
eewecms 6 npupooe.

2.Conep:xaHue y4eOHOI0 NpeAMeTa
8 kiace

Pasznen 1. OcHoBHble MNOHATUST XUMHMHU (YPOBEHb aTOMHO-MOJEKYJISAPHBIX
npeacrapjeHuii) (53 yaca)

[Ipenmer xumun. XvMHs KaK 4acThb €CTECTBO3HaHMS. BenlecTBa u ux cBoiicrBa. Yucrteie
BellecTBA W CMecH. MeToAbl MO3HAaHMS B XUMHUU: HaOIIOJeHHe, SKchepuMeHT. [Ipuembl
Oe3omnacHoi paboThl ¢ 000pyI0BaHKUEM U BemecTBaMu. CTPOCHHE IJIAMEHHU.

Yucteie BemecTBa U cMecd. CriocoObl OUMCTKU BEIIECTB: OTCTauBaHUE, (GUIBTPOBAHHE,
BBITIAPUBAHUE, Kpucmaiiuzayus, oucmuiiayus. DOuU3NUecKue W XUMHYECKUE SIBJICHUS.
Xumnueckue peakiuu. [Ipu3Haku XUMHUYECKUX PEaKUUid U YCIOBHUS BO3HUKHOBEHHUS M TEUEHUS
XUMHYECKUX PEaKIUM.

ATOMBI, MOJIEKYJIBI U MOHBI. BeniecTBa MOJEKYIIPHOrO U HEMOJIEKYJISIPHOTO CTPOEHUSI.
Kpucranmnnueckue u amopdusie BemectBa. Kpucramuimueckue pemieTkyd: MOHHAs, aTOMHas U
MOJIEKYJIIpHas. 3aBUCUMOCTh CBOMCTB BEILIECTB OT THUMA KpUCTAJUIMYECKO# pemeTku. [IpocTeie
M CJOXKHBIE BEHIECTBA. XHWMHUUYECKHI 3JIEeMEHT. MeTayuibl U HeMeTaulbl. ATOMHas €IWHUIIA
Macchl. OTHOCUTENbHASL aTOMHAs Macca.  SI3bIK XUMUH. 3HAKM XUMHUYECKUX AJIEMEHTOB. 3aKOH
MIOCTOSTHCTBA COCTaBa BelecTBa. XuMHueckue (opmynsl. OTHOcHUTENbHAsT MOJEKYJspHas
Macca. KauecTBeHHBII M KOJMYECTBEHHBIM COCTaB BEIECTBA. BBIYMCIEHHS 1O XUMHYECKUM
dbopmynam. MaccoBasi 07151 XUMUYECKOTO JIEMEHTa B CJIIOKHOM BEIIECTBE.

BaneHTHOCTP XMMHYECKHX 3J€MEHTOB. OmnpeneneHue BaJ€HTHOCTH 3JIEMEHTOB IO
dopMynaM OMHapHBIX coennHeHuil. CocTaBieHne XUMUYECKUX (OpMYJl OMHAPHBIX COEANHEHUN
110 BaJE€HTHOCTH.

ATOMHO — MOJIGKYJIIpDHOE YY€HHE. 3aKOH COXpaHEHHUsi Macchl BemecTB. JKu3Hb U
nearenbHocTs M.B. JIomoHOCOBa. XuMHueckue ypaBHeHUs. THUIBI XUMUYECKUX PEAKIUH.

Kucnopon. Haxoxnenune B mnpupone. [lomydenue kuciopoma B J1labopaTopuu U
npoMbllUieHHOCTH. Du3nyeckue M XUMUYECKHE CBOMCTBa kuciopona. l'openne. OKCHABL
[Tpumenenue kucnopona. Kpyrosopot kucimopona B npupozae. O30H, aJUIOTpONUsl KUCIOPOAA.
Bo3znyx u ero cocras. 3amura atMocepHOTo BO3ayXa OT 3arpsi3HEHUH.

Bonopon. Haxoxnenune B mpupome. Ilomyuenue Bomopoma B JabopaTopud |
npoMmblluieHHOCTH. Dusnyeckne ©  XUMHYECKHME CBOWCTBa Bojaoponaa. Bomopon —
BOCCTAaHOBHUTEh. Mepbl 6e30macHOCTH MpHu padboTe ¢ Bogopoaom. [Ipumenenune Bogopoa.

Bona. Metonbl onpeneneHus coctaBa BOJAbl — aHANU3 U CUHTe3. Pu3nuecKkue CBOMCTBA
Bobl. Boma B mpupo/ie U cnocoObl €€ OYUCTKU. Adparusi BOAbl. XUMHUUECKHE CBOMCTBA BOJBI.
[Ipumenenue Boabl. Boma — pactBopurtens. PacTBopuMocTh BellecTB B BojAe. MaccoBasi 107
PacTBOPEHHOTO BEIIECTBA.

KonuuectBennble oTHOomeHuss B xumuu. KomuyectBo BemiectBa. Monb. MonsipHas
Macca. 3akoH ABoragpo. MomsipHblii 00beM ra3oB. OTHOCUTENbHAs TMJIOTHOCTh Ta30B.
OOBeMHBIE OTHONIICHHS Ta30B MPU XUMUYECKUX PEAKITUSX.



Baxwneiimme kimacchl HEOPraHUYECKUX COCTUHEHUH. OKCUIBI: COCTaB, KIACCH(HUKAIIHSL.
OcHOBHBIE M KHUCHOTHbIE OKcuabl. HomeHnknaTypa oxcuaoB. dusnueckne W XUMHUYECKHE
CBOICTBa, MTOJIyYE€HNE U IPUMEHEHUE OKCHJIOB.

I'mppoxcunpl. Knaccudukamus rugapokcuaoB. OcHoBanms. Cocta. lllemoun u
HepacTBOpHUMbIEC OCHOBaHUs. HomeHnknaTypa. @u3ndeckue 1 XUuMUYECKUE CBOMCTBA OCHOBAHUM.
Peaknus neitpanusanuu. [lomydeHne u mpuMeHeHHE OCHOBaHMHA. AMQOTEpHBIE OKCHIBI U
TUIPOKCHU/IBI.

Kucnorel. CocraB. Kmaccudukanms. Homenknatypa. DPu3uvecKne M XUMHYCCKHE
CBOMCTBA KUCJIOT. BBITECHUTENBbHBIN PsAJI METAILIOB.

Comu. CocraB. Knaccudpukanus. Homenknatypa. ®Pusndeckue CBOWCTBA COJICH.
PacTBOopuMOCTh coneil B Bozme. XuMuueckue CBOHCTBa coiieil. CrocoObl MOJydeHHs COJEH.
[Ipumenenue comnen.

['eHeTnyeckas CBSI3b MEXAY OCHOBHBIMU KJIACCAMU HEOPTaHUYECKUX COEIMHEHUM.

JemoncTpanun. O3HaKoMIIeHUE ¢ J1a00paTOPHBIM 000pYyAOBaHUEM: MTPUEMBI Oe30MacHON
pabotsl ¢ HUM. CrIocOOBI OYMCTKU BEIIECTB: KpUCTaUIM3alus, TuCcTUIULsIus. HarpeBanue caxapa.
Harpesanue napaduna. 'openue napaduna. B3aumoseiictBue pactBopoB: kapOoHaTa HATpus U
consHOM  kucioTel, cynbdara wmemum (II) wm ruapokcupma Harpus.  BsammopeicTBue
cBexkeocaxaeHHoro ruapokcuaa menu (1) ¢ pacTBopom riro0K03bI MPU OOBIUHBIX YCIOBUSAX U MIPH
HarpeBaHuMu.

[IpuMepsl MNPOCTBIX W CJHOXKHBIX BEUIECTB B Pa3HBIX AarperaTHbIX COCTOSIHUSIX.
[[TapocTepkHEBBIE MOJIEIN MOJIEKYJ METaHa, aMMHAKa, BOJbI, XJIOPOBOJIOPOJA, OKCHIA YIiIepoa
(IV). Mogenu KpUCTAUIMYECKUX PEIIECTOK pa3sHOro Tuma. OMNbIThI, MOATBEPKIAAONINE 3aKOH
COXpaHEHUsI MacChl BELIECTB.

duznyeckue U XMMHYECKHE CBOICTBa kuciopoaa. [lomydyenue u cobupaHue Kuciaopoaa
METOJIOM BBITECHEHMSI BO3/lyXa U METOJOM BBITECHEHMsI BOJbl. YCIIOBUS BO3HUKHOBEHUS U
npekpanieHus ropenus. [lonyyenue o3ona. OnpeneneHue cocraBa Bo3ayxa.

[Tonyuenune Bojopona B anmaparte Kwumma, mpoBepka BOJOpOJia Ha YHUCTOTY, FOpEHUE
BOJIOpOJIa, cOOMpaHe BOJOPO/Ia METOJOM BHITECHEHHS BO3/IyXa H BOJIBI.

Ananu3 Boabl. CuHTEe3 BOIbI. B3ammopeiicTBue BOJbBI C HATPUEM, KaJbIIMEM, MarHUeM,
OKCHJIOM Kaubliusi, okcugoM yriaepona (1V), oxcunom ¢ocpopa (V) U ucnbITaHuEe NOTYYEHHBIX
pPacTBOPOB MHJIUKATOPOM.

XUMUYECKUE COEAUHEHNS KOJIMYECTBOM BEIECTBA | MOJIb.

OO6pa3ibl OKCUIOB, KHCIOT, OCHOBaHHWH U cosiei. HeiTpanuzarus mEénoyu KUCIOTON B
MPUCYTCTBUHU UHANKATOPA.

JlaGopaTopHble omnbIThbl. PaccMOTpeHME BeEHIECTB C€ pPa3IUYHBIMH  (PU3HUECKUMHU
cBoiictBamu. Pa3nenenue cMmecu ¢ momolnnplo MarHuta. [IpuMepsl GU3HYECKHX UM XUMHYECKUX
SIBJICHUU.

O3HakomJieHHE ¢ OOpaszliaMd MPOCTHIX (METAaUIbl U HEMETaJIbl) U CIOXHBIX BEIECTB,
MHUHEPAJIOB U FOPHBIX MopoA. Pasznoxkenue ocHoBHoro kapoonara meau (I1). Peakuus 3amemienus
MEN KEJIE30M.

O3nHakomieHHE ¢ 00pa3aMu OKCHUJIOB.

BzaumopeiictBue Bogopona ¢ okcugom meau (11).

OnepIThl, MOATBEPXkKAAIOIINE XUMHYECKHE CBOWCTBAa KHCIOT, OCHOBaHUH, amM(pOTEpPHBIX
TUAPOKCHUIIOB U COJIEH.

IIpakTHyeckne padoThI
1. Ilpuemsl 6e3onacHoi paboThl ¢ 000py0BaHUEM U BemiecTBaMHu. CTpoeHHE TIaMeHH
2. OuucTka 3arpsi3HEHHON MOBApEHHOHN CONN
3. IlonydeHue u cBoicTBa KUCIIOpOJIA
4. [lonydeHnue BoOpOa U UCCIIEIOBAaHUE €T0 CBOMCTB
5. IlpuroToBieHne pacTBOPOB COJIEH ¢ OnpeenéHHON MacCOBOH /10JIel paCTBOPEHHOTO BEIIECTBA
6. Pemenue »sKCIEepUMEHTATBHBIX 3a7a4 1O TeMe «BakHeWmme Kiacchl HEOPTaHWYECKUX
COCIUHEHUIN».

PacuerHble 3agaun



Breruricnenne OTHOCHTENBHOM MOJIKYISIPHOM Macchl BemiecTBa 1o ¢opmyne. BrraucieHue
MacCOBOHM JIOJIM 3JIEMEHTAa B XMMHYECKOM COCIMHCHHH. Y CTAaHOBJICHHE MPOCTEHIIEH (HOpMYJIbI
BEIL[ECTBA [10 MACCOBBIM JIOJISIM 3JIEMEHTOB.

HaxoxJeHne MaccoBOM [0JIM pacTBOPEHHOTO BELIECTBA B pacTBope. BrlumcieHue wmacchbl
PacTBOPEHHOTO BEIIECTBA M BOJIBI JJIsL IPUTOTOBJIICHUS PACTBOPA ONPEACIIEHHON KOHLIEHTPAIUH.
Bbluncienys ¢ HCHOJb30BaHUEM OHATUHN «MAaccay, «KOJIMYECTBO BEIIECTBA», «MOJISIPHAS Maccay,
«MOJISIpHBIN 00beM». OOBEMHBIC OTHOIICHHSI TA30B TIPU XUMHUECKUX PEAKIIUSIX.

Pazgen 2. Ilepuoguyeckuil 3aKOH W MNEPUOAUYECKAsT CHCTeMa XHMHYECKHX
ajemenToB JI.U. MenaeneeBa. Ctpoenue aroma (7 4acos)

[lepBble TOMBITKA KIACCUPUKALUKA XUMHUYECKUX »dyieMeHTOoB. [loHsTHEe O rpymnmax
CXOJIHBIX 2JIeMEHTOB. EcTecTBeHHBIE CEMEHCTBAa IIEIOYHBIX METAUIOB U TaJOTreHOB.
bnaropoansie ra3bl.

ITepuonnueckuii 3akon J.Mi.MenneneeBa. [lepuoanueckas cucremMa Kak €CTECTBEHHO —
HayyHas Kiaccu(uUKalMs XUMHUYECKHUX JJIeMEHTOB. TabmuyHas Gopma mpeacTaBlieHus
KIIacCU(UKALMKM XUMHUYECKHX 31eMeHTOB. CTpykTypa Tadmunbl «llepuomnueckas cucrema
xumuueckux diemeHToB J[.M. MenneneeBa» (kopotkas ¢opma): A- u b- rpymnmsl, nepuoss.
®u3NYeCKuil CMBICI TOPSIKOBOTO 3JIEMEHTA, HOMEpA Mepro/Ia, HoMepa rpymniibl (I 3JIEMEHTOB
A-rpymm).

Crpoenne aroma: SApO M IEKTPOHHAS 000104Ka. CocTaB aTOMHBIX sJep: MPOTOHBI U
HEUTpoHbl. M30TONBI. 3apsi aTOMHOIO sipa, MacCOBOE YUCIIO, OTHOCUTEIbHASI aTOMHAsI Macca.
CoBpemernHast GOpMYITHPOBKA MOHATHS «XUMHYSCKHHA AIIEMEHT.

OnekTpoHHas 000JI0YKa aroma: MOHATHE 00 SHEPreTHUECKOM YPOBHE (AJIIEKTPOHHOM
cioe), ero EMKOCTHU. 3al0JIHEHHUE IEKTPOHHBIX CIIOEB Y aTOMOB 3JIEMEHTOB IIEPBOT0 — TPETHETO
nepuoaoB. CoBpeMeHHast POPMYITHPOBKA MEPUOINIECKOTO 3aKOHA.

3HaueHue nepuojauyeckoro 3akoHa. Hayunele poctmxenuss J[.M. Mengeneesa:
WCIIPaBJICHUE OTHOCUTEIBHBIX AaTOMHBIX MAacC, IMPEACKAa3aHUE CYHIECTBOBAHUSI HEOTKPBITBHIX
AJIEMEHTOB, TMEPECTAHOBKM XHUMHUYECKHUX JJIEMEHTOB B TNEpHOIUWYEcKON cucrteme. JKu3Hb H
nestenbHOCTh .M. Menneneena.

JemoncTpauuu. Pu3nyeckre CBOMCTBA WIEJIOYHBIX METALUIOB. B3aumopeiicTBue
OKCHJIOB HaTpus, MarHus, ¢ocdopa, cepbl ¢ BOAOW, HCCIEAOBAHHWE CBOWMCTB MOJYUYEHHBIX
IIPONYKTOB. B3ammopeiictBue HaTpuss U Kamusg ¢ BoAou. PDHU3MYECKHE CBOMCTBA TAJIOTE€HOB.
BzanmopeiicTBie amtoMUHUS € XJIOPOM, OpOMOM U HOJTOM.

Pa3pnen 3. Ctpoenne BemecTBa (8 yacoB)

3J'I€KTpOOTpI/IHaT€III>HOCTI) XUMHYECKHX daeMeHTOB. OCHOBHEIE BHUbI XUMHYECKOHN
CBSI3M: KOBAJICHTHAs HENOJSAPHAsl, KOBAJIEHTHAs MOJISIPHAsA, MOHHAsA. BaleHTHOCTD 2JIEMEHTOB B
cBeTE 2JIEKTpOHHOU Teopuu. CteneHb okucieHus. llpaBuna onpeneneHus cTeneHN OKUCIIECHUS
AJIEMEHTOB.

Jemoncrpanuu. ComnocraBieHne (PU3UKO-XUMUYECKUX CBOICTB COEIMHEHUH C
KOBaJICHTHBIMU 1 HOHHBIMHU CBS3SIMHU.

9 kaace

Paszpnen 1. MHoroo6pa3sue xumudeckux peakuui (15 4)

Knaccugpukanuss XMMHUYECKUX  pEeakIHil: peakiuu COCIUHEHHUs, Pa3JIOKEHHMS,
3aMenieHus,  oOMeHa. OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE  PEAKLIHH. Oxkucnurens,
BOCCTAaHOBUTENb, IIPOLIECCHI OKHCIEHUS U BoccTaHoBiaeHUs. (CocTaBiieHWE ypaBHEHUN
OKHUCJIUTEIBHO - BOCCTAHOBUTENBHBIX PEAKIIMI C TOMOIIBIO METO/Ia 3JIEKTPOHHOTr0 OanaHca.

TennoBble 3G (GeKTl XMMUYECKUX peakiuil. DK30TepMUYECKHE M SHAOTEPMHUECKUE
peakuuu. TepMOXUMHYECKUE ypaBHEHUS. PacyeTsl 0 TEPMOXUMUYECKUM YPABHEHUSM.

CkopocTh XuMH4eckux peakuui. DakTopsl, BIUSIOIIME HAa CKOPOCTh XUMHUYECKHX
peakuuii. [leppoHayanbHOE MPEACTABICHHUE O KaTalu3e.

Ob6patumeble peakuuu. [ToHATHE 0 XMMUYECKOM paBHOBECHH.

XVMMHYECKHE pEaKLUUU B BOJIHBIX PACTBOPAX. DJIEKTPOJIUTHI U HEDIEKTPOIUTHI. VOHBI.
Karvnonsl u aHuwoHwl. [udpammuas meopus pacmeopos. DIEKTPOIUTHYECKAs JTUCCOLMALUS
KHCJIOT, OCHOBaHHH H coje. Cnabble W CHIIBHEIE AeKTpoJuThl. CTeneHb IUCCOIUALUU.



Crenenp nucconuanuu. Peakuun MOHHOrO oOMeHa. YCIIOBUS TEUCHHs pEakIUii HOHHOTO
oOMEHa 10 KOHI[a. XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COEAMHEHHH B
CBET€  MpPEACTaBICHHA 00  AIIEKTPOJIMTHYECKON  JUCCOIMAlMA M OKUCIHUTENIBHO-
BOCCTAHOBUTEJIbHBIX peakuuil. [lousamue o 2udponuse coneil.
JleMoOHCTpaL U
[Ipumepsl 5K30- U IHAOTEPMHUYECKUX peakiuil. B3auMonencTBUe LIMHKA C COJSHOW M
YKCYCHOM KHCIOTaMHM. B3aumonelcTBHE TIpaHyJIMPOBAHHOIO LMHKA M LMHKOBOM IbUIM C
colTHOM KucloTor. B3ammopeiictBue oxcuma wmemam (II) ¢ cepHOl  KHMCIIOTOM pa3HOM
KOHIICHTPAallUM IIPM PA3HBIX Temmeparypax. ['opeHue yris B KOHLEHTPUPOBAHHOW Aa30THOU
KHCII0Te. 'OpeHne cepbl B pacIUIaBICHHOU CEUTPE.
HcnplTaHue pacTBOPOB BEIIECTB HA 3JIEKTPUUECKYIO IPOBOJUMOCTD. J[BUKEHUE HOHOB B
JIEKTPUYECKOM II0JIE.
JlabopaTopHbIe ONBITHI
Peakiiun oOMeHa Mex 1y pacTBOpaMu 3JEKTPOJIUTOB
IIpakTnyeckune padorTnl
1. 3y4eHue BIUSAHUSA YCIOBUI IPOBEACHUS XUMUYECKOM peakMy Ha €€ CKOPOCTb.
2. PemieHne SKCIEpUMEHTAIBHBIX 3a7ad 1Mo TeMe «CBOWCTBA KHCIOT, OCHOBAaHUH M COJIEH Kak
JJIEKTPOJIUTOBY»
PacuetrHble 3a1aun
Brruncnenus no TepMOXUMUYECKUM YPAaBHEHUSAM PEAKIIUN.

Pa3znen 2. MuoroooOpasue BemectB (44 1)

Hewmeramnsl. ["anorensl. [1onoxeHnne B NEpUOIUYECKON CHCTEME XUMHUYECKUX AJIEMEHTOB,
cTpoeHue ux aroMoB. Haxoxnenue B mnpupone. dusmueckre M XUMHYECKHE CBONCTBA
rajgoreHoB. [lonyyenne u npuMeHeHue rajioreHoB. Xuop. Ou3nyeckue 1 XuMHYECKHUE CBOMCTBA
xyopa. Ilpumenenue xmopa. Xmopoomopoa. dusmueckue cpoiictBa. [lomyuenume. ComsiHas
kucinora u e€ conu. KauecTBeHHas peakuus Ha XJOpUI-UOHBI. Pacno3HaBaHHe XJIOpUIOB,
OpOMUIOB, HOJTUIIOB.

Kucnopon u cepa. IlonoxeHue B NMepUOJUYECKON CHUCTEME XMMMUYECKHUX 3JIEMEHTOB,
ctpoenue ux aromoB. Cepa. Amnorponus cepbl. PU3NYECKME W XMMHYECKHUE CBOWCTBA.
Haxoxnenune B npupoze. [lpumenenue cepsl. CepoBonopos. CepoBomopoaHasl KUCIOTa U €€
comu. KauectBenHas peakuuss Ha cynbduia-uonsl.  Oxcup cepol (1V). ®dusnyeckue wu
xummuueckue coiicta. [Ipumenenue. CepHuctas Kuciora u ee conu. KauectBeHHas peakius Ha
cyneut-uonsl. Okcun cepol (VI). Cepnas kucnora. XuMuueckue CBOMCTBa pa3daBIEHHON U
KOHIEHTPUPOBAHHOM cepHOM kucnoThl. KauecTBeHHas peakiys Ha Cyab(haT-uoHbl. XUMHUECKHE
peaxkuuy, JIeXkKallue B OCHOBE MOJTYYEHHs] CEpHOM KUCIIOTHI B IIPOMBINUIEHHOCTH. [IpumeHeHue
CEpPHOM KUCIIOTBHI.

Aot u docdop. [Tonoxkenue azota u pocdopa B nepUOANUECKON CUCTEME, CTPOCHUE UX
aTOMOB. A30T, pU3NYECKHE U XMMHUYECKHE CBOMCTBA, MOJIy4eHHEe U npuMeHeHue. Kpyrosopor
a3oTa B mpupoje. AMMHUaK: (U3NYECKHe U XMMUYECKHUE CBOMCTBA, MOITYy4YEeHUE U NPUMEHEHHUE.
Conu aMMoHUs. A30THasi KUCJIOTa U ee cBolcTBa. OKHUCIUTENbHbBIE CBOWCTBA a30THOM KUCIIOTHI.
[Tony4yeHue a30THOM KHMCIOTHI B j1aboparopuu. XHMHUYECKHE PEaKlUH, JIeKallue B OCHOBE
MOJTYYEHHUSI a30THOM KHUCJIOTHI B MPOMBINIIEHHOCTH. [IpuMeHenue a3zoTHOM KucioTel. Conm
A30THOM KHMCIIOTHI U UX PUMEHEHHUE. A30THbIE y100pEeHHUS.

®ochop. Annorponus pochopa. Puznyeckue U XuMUIecKre cBorcTBa Gpocdopa. Okeun
docdopa (V). Oprodochopnas kucnora u ee conmu. PochopHbie y1o0peHHUs..

Yraepon u kpemuuit. [lonoxenne yriepona u kpemuus B [ICX3, cTtpoeHne ux aToMoB.
VYraepon. Amnorponus yriaeposaa. @u3nueckue 1 XUMHUECKUE CBOMCTBA yriiepoaa. AacopOrus.
VYrapuelif ra3, cBoicTBa M (U3HOJIOTHYECKOE JEHCTBUE Ha OPraHU3M. YTJIEKUCIBIH Tas.
VYronbHas Kuciora W ee conu. KauecTBeHHble peaknMM Ha KapOoHaT-HOHBI. KpyroBopoT
yriaepoja B npupoje. OpraHudeckre CoeIMHEHUs yriiepo/a.

Kpemuwuii. Oxcnp kpemuust (1V). Kpemuueas kucnora u ee conu. Cmexno. L{emenm.

Mertannel. IlonokeHne METalIOB B MEPUOJUYECKON CHCTEME, CTPOCHHME HX aTOMOB.
Merannuueckass cBA3b. Dusznueckne CBOHWCTBA METAJUIOB. PsJ aKTHUBHOCTM METAaJUIOB.
Xumuueckue cBoiicTBa MeTayuioB. O01mue crnocoOs! morydeHus: MetasioB. CIitaBbl METAIIJIOB.



[Ilenounbie Metaybl. 1lonoKEeHUE WMIENOYHBIX METAUIOB B IMEPUOJNYECKON CUCTEME,
ctpoeHue ux aromoB. Haxoxnenue B mnpupoae. Pusnueckue M XUMHUYECKHE CBOMCTBA
IIEJIOYHBIX MeTaJIOB. [IpMeHeHNEe IETOYHBIX METAJIJIOB U UX COEAMHEHUH.

[[{emouno3emenbHble  MeTawibl. llojokeHue  MENOYHO3EMENbHBIX  METAUIOB B
IIEPUOIUYECKON CUCTEME, CTPOCHHUE UX aToMOB. Haxoxnenue B npupoge. Maruuii U KajabLui,
UX BakHeHme coenrHeHus. JKecTKkocTh BOJBI U CIIOCOOBI €€ YCTPaHEHHUS.

AmomuHuii. [lonoxxeHne amOMUHUS B NEPUOJUYECKON CHUCTEME, CTPOEHHUE €ro aroma.
Haxoxnenue B mnpupone. dusznueckne U XUMHUYECKHE CBOWCTBa amomMuHus. [IpuMeHeHnue
aMoMUHUS. AM(OTEPHOCTh OKCH/Ia M THIPOKCHA ATFOMUHUS.

Kenezo. IlomoxeHue xene3a B MEPUOAMYECKOM CHUCTEME, CTPOCHHE €ro aroma.
Haxoxnenne B npupome. Pusnyeckue M XHMHUYECKME  CBOMCTBA »Keie3a. Bakuelmne
COEJMHEHUS JKejie3a: OKCUIBI, Tuapokcu sl U coiu skeneza (1) u xenesa (111). KauecTBeHHbIe
peakuuu Ha HOHBI Fe 2 pFe

JdemoHCcTpauMu

®uznyeckue cBOMCTBa rajmoreHoB. IlomyueHue xi0poBoAOpOoJa M pacTBOPEHHE €0 B
BOJIE.

AnnorpornHbie Moaudukanuu cepbl. OOpasmbl IPUPOIHBIX CYIb(UIOB U CyIb(HATOB.

[Tomyuenne amMmuaka W ero pactBopeHue B Bojae. O3HakoMIIeHHE ¢ OOpa3namu
IPUPOJHBIX HUTPATOB, PochaToB.

Mogenu KpuCTaTUYECKHX PEemETOK anma3a M rpadura. 3HAKOMCTBO ¢ OOpasuaMu
IPUPOJIHBIX KapOOHATOB U CHUIIMKATOB

OOpasupl BaXHEWIIUX COCNWHEHUN HATpUs, Kalus, MPUPOAHBIX COCAWHEHUN MarHws,

KaJblUsl, AJIOMMHHUS, pyIdaMH >KeJe3a. B3aumojeiicTBue IEIOYHBIX, MIET0YHO3EMEIbHBIX
METAJVIOB U aTIOMUHMS C BOJ10M. CKUTraHuUe Kelle3a B KUCIOPOJE U XJIOpeE.

IIpakTnyeckune padoTnl
3. [lonydeHue consHOM KUCIOTHI U H3yueHHUE €€ CBONCTB
4. Pemienne sKCepUMEHTANIBHBIX 3a1a4 110 TeMe «Kuciaopona u cepa»
5. [lonyuenne ammuaka u U3y4yeHUe ero CBONCTB
6. [Tomyuenue oxcuna yranepona (1V) u usydenue ero cBoiictB. PacmosnaBanue kapOboHatoB. 7.
Pemenne skcriepuMEHTAIBHBIX 3a7a4 110 TeMe «MeTalibl U UX COEIUHEHU».

JlaGopaTopHbie ONbITHI

BrITecHEeHME rajoreHaMu Apyr Apyra U3 pacTBOPOB UX COCIUHEHHM.

O3znakomieHHe ¢ oOpa3iamMu cepbl U €€ MPUPOIHBIX CoeMHEeHNH. KauecTBeHHbIE peakiuu
Ha cynbhua-, cynbUT- U cyabQar- HOHBI B PacCTBOpE.

Bs3auMopelicTBHE COJIE aMMOHHUS CO IIETOYaMU.

KayecTBeHHast peakiyst Ha yriaeKuciblid ra3. KauecTBeHHbIe peakliuu Ha KapOOHAT- HOH.

N3yuyenne oOpasuoB MeTaioB. B3aummoneicTBMe MeETalIoB C pacTBOpaMU COJIEH.
O3HakoMJIEHHE CO CBOMCTBAMM M NpEBpAIleHUsIMH KapOOHATOB U ruapokapooHaros. [lomyuenue
TUAPOKCUAA ATIOMUHHUS M B3aUMOJICHCTBUE €ro € KHUCIOTaMU M Iueroyamu. KadecTBeHHbIE
peaKLy Ha HOHBI Fe?" u Fe®*
PacuetrHble 3a1aun
Bbruncnenus mo XMMHYECKUM YpaBHEHHMSIM MaccChl, 00bEMa M KOJIMYECTBA BEIIECTBA OJHOTO M3
IPOJAYKTOB pEaklMU IO Macce HCXOJHOTO BellecTBa, O0bEMY MM KOJMYECTBY BEIIECTBa,
COJIEPIKalIEro ONPENEIEHHYIO JOIK0 IPUMECEH.

Pa3nen 3. KpaTkuii 0030p BaskHeHIIMX OPraHu4ecKux Bemecrs(9 4)

[Ipenmer oprannveckod xumud. Heopranumdyeckne W OpPraHUYECKHE COCIUHEHUS.
Yrnepon — ocHoBa u3HU Ha 3emiie. OCOOCHHOCTH CTPOEHUS aToMa yriiepo/ia B OPraHUIeCKUX
COCIUHCHHSX.

Yraesomoponsl. llpenensHble yraeBomoponabl. MeraH, 3TaH, NMponaH — OpOCTEHIIUE
MIPEACTABUTENHN TPEACIBbHBIX  YIIIeBOJIOPOJA0B. CTpYyKTypHBIE (DOPMYINIBI  YTIEBOJIOPOIOB.
I'omosiornyeckuil psifi NpenesbHbIX YriaeBoAopoaAoB. ['omonoru. PU3HYECKUE U XUMHUYECKHUE
CBOMCTBA NpENENbHBIX YIJI€BOAOPOAOB. Peakuuu ropeHus u 3amenieHus. Haxoxnenue B
MPUPOJE MPEACIbHBIX YIIIEBOAOPOAOB. [I[puMeHenne Metana.



HenpenensHble yrieBoaopoabl. OTWIEHOBBIM Psii HENpPENEIbHBIX YIJIEBOAOPOOB.
OtuneH. @Ou3nyeckue ¢ XHUMHUYECKHE CBOMCTBa JTWieHa. Peakuuss mTpUCOETUHEHMUS.
KauecTBeHHble peakuuu Ha STwieH. Peaknus nonumepuzauuu. Ilommatunes. llpumenenue
JTUJICHA.

ALIETUIICHOBBIN psii HENPEENbHBIX YII1eBOI0poaAoB. AneruneH. CBoWCTBa alleTUIICHA.
[IpumeHeHne aneTuIIeHa.

IIpousBonubie  yrneBogoponoB. Kparkuii 0030p OpraHM4ecKMX COEAMHEHMM:
OJTHOATOMHBIE CIUPTHI (METAHOJ, 3TaHOJ), MHOIOaTOMHBIE CHHUPTHl (3THJIEHIJIMKOIb,
[JIMIEPUH), KapOOHOBBIE KUCIOTHI (MypaBbHHAs, YKCYCHAsI), CIIOKHBIE 3(QHUPBIL, KUPBHI, YTIIEBOIBI
(riroko3a, caxapo3a, Kpaxmal, HeJlIJ103a) , AMUHOKHUCIIOThI, Oesku. Posb 6eIKoB B OpraHusme.

[TonsiTue O BBICOKOMOJIEKYJISIPHBIX BemiecTBax. CTpyKTypa IIOJIMMEPOB: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb NoauMmepu3anvu. llonmdTuieH, NOJUIPOIMIIEH,
MOJINBUHUJIXJIOPU,.

JdemoHCcTpauMu

Mojenn MOJIEKys OpraHMYeCKUX coeAMHEeHuH. ['openue yriaeBogopoaoB u oOHapyKeHHue
IpOAYKTOB uX ropenus. [lomydenue stuiena. KauectBennas peakuus Ha 3TuieH. PactBopenune
STUJIOBOTO cnupra B BoAe. PactBopenne rmnepuna B Boae. Ilosrydenue u cBoiicTBa yKCyCHOU
KHCHOThl. MccnenoBaHue CBOMCTB JKHPOB: pPAacTBOPUMOCTH B BOJE M OPraHUYECKHX
pactBopuTenax. KauecTBeHHas peakius Ha IIII0KO3Y U Kpaxmall.

O3nakomieHMe ¢  oOpasuamMu  M34eNMid M3 TOJMITHIEHA,  MOJUIPOIUIICHA,

MOJIMBUHUJIXJIOPHUIA.

HanpagJieHus1 IPOEKTHOM 1eATEJIbHOCTH
8 xJracc
1. CoennHeHNsT XUMHYSCKUX DJICMCHTOB
2. 3meHeHus, MpoucXosIIKe ¢ BeIeCTBaMu
3. PactBopenue. PacTBopsl. CBOICTBA paCTBOPOB IIEKTPOJIUTOB
4. lllepenra BeIMKUX XUMHKOB
5. [lepcniekTUBBI pa3BUTHSI XUMHH.
6. U3 ucropun xummun
9 xJtacc
. Metannsl
. Hemeramner
. Oprannyeckue BeUIecTBa
. X¥UMHS B )KU3HH 00IIIeCTBa
. [Taciopt snemenTa Ne...
.Bona
. Xumus B ObITYy. JloManiHui 3KCIEpUMEHT
. XUMUS U HCKYCCTBO
. X¥MHs U IuTEpaTypa
10. XuMus 1 3KOJI0THSA
11. XuMus 1 BOGHHOE JI€JI0

O 001NN K WK —



3. TemaTnyeckoe NJIAHUPOBAHME C YKA3aHHEM KOJHMYeCTBA YaCOB,
OTBOJAMMBIX HA OCBOCHHE KAXK/I0i TeMbl

Ne | Conepxa- | Koan- OcHoOBHBIE BU/BI 1eSITeIbHOCTH 00y4a0IMXCS
/1 | HAEe MaTe- | 4YeCTBO (Ha ypoBHe y4eOHBIX JelcTBHUIl)
puaia JacoB

8 ki1ace

Pa3nes 1. OcHOBHBIE NOHATHSI XMMHHU (YPOBEHb AaTOMHO-MOJICKYJISIPHBIX NpeAcTaBJIeHU)

(53u

1

Tema 1.
[Ipeamer
XUMHH

6

PaznuuaTth mpenMeTsl U3ydeHHsI €CTECTBEHHBIX HayK. HaOmromaTh
CBOICTBaA BCIICCTB U UX U3MCHCHHUA B XO0A€ XUMHNYCCKUX peaKuHﬁ.
YYuTBCS TPOBOIUTH XHMHUYECKHW dKcriepuMeHT. CoOnronaTh
MpaBWIa TEXHUKU Oe3omacHoCTH. OKa3bIBaTh MEPBYIO MOMOIIb MTPH
OTpaBIICHUSIX, OKOTaX W TPaBMax, CBSA3aHHBIX C PEAKTHBAMU U
1a00paTOpHEIM 000PYAOBaHHEM. 3HAKOMHUTHLCS C JIAOOPATOPHBIM
obopynoBanueM. M3y4yarb cTpoeHUE TIIAMEHHU, BBIIIBUTAS TUTIOTE3bI
U HIPOBCPAA HUX SKCIICPHUMCHTAJIIBHO. Pa3znnuaTtk moHATHA «4HCTOE
BEIIECTBO» M «CMECH BEIIECTB». ¥ METh Pa3IesiTh CMECH METOIaMU
OTCTaWBaHWs, (UIBTPOBAHUS W  BBHIMApUBAaHUA.  Paznuuarh
(1)I/I3I/I‘-ICCKI/IC U XHUMHUUYCCKHUEC ABJICHHS. OHpeI[eJUITI) IMPU3HAKN
XUMHAYECKHX peakiuid. OUKCHpOBaTh B TETpagu HAOIOIACMbIC
IIPU3HAKY XUMUYECKUX PEaKIUI

Tema 2.
IIepBoHa-
YaJbHbIC
XUMuye-
CKHE
MOHATHUSA

Paznuuath NOHATUA «aTOM», «KMOJIEKYJa», «XUMHUYECKUMN IIEMEHT,
«HOH», «3JIEMEHTapHbIC YaCTULIb». Pa3nnuaTh NOHATHUS «BElECTBA
MOJIEKYJIIPHOTO CTPOCHUS» M  «BELIECTBA HEMOJIEKYJIIPHOTO
CTPOCHHUSI. DopMyIMpOBATH onpeaereHue MOHATUS
«KpucTamInyeckue pemeTkn». OOBICHATh 3aBUCUMOCTH CBOMCTB
BEILIECTBA OT THIA €ro KPUCTALNIMYECKOM pewmérku. Onpenensith
OTHOCUTEIIbHYI0O aTOMHYIO MacCy »JJEMEHTOB W BaJEHTHOCTH
JJIEeMEHTOB B OWHapHBIX coeAuHeHusAx. OrmnpenensTh COCTaB
MPOCTEUININX COCTMHEHHUM 110 UX XUMHUUECKUM (hopMysiam

Tema 3.
Banenr-
HOCTb
XUMHYE-
CKHX
9JIEMEHTOB

CocraBiate (opMynabl OMHApHBIX COEAMHEHUH 10 W3BECTHOM
BAJICHTHOCTH 3JIeMeHTOB. M300pakaTh mpocTeililine XUMHYECKUe
peakuu ¢ MOMOIIBI0 XUMUYECKUX YpaBHEHUN. Pa3znnuaTe noHsTHA
CMHIECKC» U «KOIPDUIIMEHTY; «CXeMa XUMUYECKOW peaKIuu» H
«ypaBHEHHE XUMHYECKON peaKum. PaccuutsiBaTh
OTHOCHUTENIbHYIO MOJIEKYJISIpHYI0O Maccy 1o (GopMyliaM BEIIECTB.
PaccuutbiBaTh MAaccoBYX0 OO XMMHYECKOTO DJJIEMEHTA B
COEIMHEHUH. YCTaHaBIMBaTh MpocTelire (pOpMyibl BELIECTB IO
MaccoBbIM JI0JIsiM 3sieMeHTOB. Ilonmb3oBaTtbes uHboOpManuen wu3
JPYTUX MCTOYHHUKOB JJIi TOJATOTOBKM KpPAaTKUX COOOLICHHIA.
I'0TOBUTH NIpE3EHTALMU 10 TEME

Tema 4.
Kucnopon

UccnenoBath  cBOiicTBa M3ydaeMbIX  BemiecTB. HaOmrogath
¢usnyeckre W XMMHUYECKHE IPEBPAIICHUS H3yYaeMbIX BEIECTB.
PacrioznaBate  ombITHBIM ~ TyTéM  kuciopod.  OmnucwiBaTh
XUMHUYECKHE PEeaKlUu, HaONII0JaeMble B X0J1e IEMOHCTPALMOHHOTO
1 1a00paTOpHOTO IKCIEepUMEHTa. JlenaTh BBIBOJBI U3 PE3yIbTaTOB
MIPOBEEHHBIX XMMHUYECKHX OIBITOB. Y4acTBOBAaTh B COBMECTHOM
00CYXXJIEHUH pe3yNbTaToB OMbITOB. OKa3blBaTh MEPBYIO MOMOIIb
MIpU OTPABJIEHUSX, OKOTaX M TPAaBMaX, CBSA3aHHBIX C PEAKTHUBAMHU U
nabopaTopHbIM 00opymoBanueM. CoCTaBisATh (POPMYIBI OKCHJIOB
110 M3BECTHOM BAJICHTHOCTH 3JIEMEHTOB. 3allMCBhIBATh IPOCTEMIINE
ypaBHEHMsI XUMHUecKUX peakiuil. [lonb3oBatbesa nHpopmanueil u3
JIPYTUX WMCTOYHHUKOB /I TIOATOTOBKM KPAaTKUX COOOIICHHIA.
['0TOBUTH Npe3eHTaIH 110 TEME

Tema 5.

HccnemoBath  CBOMCTBAa  M3ydaeMbIX  BemecTB. HaOmromarth




Bonopon ¢usnyeckue W XMMHUYECKHE IMPEBPAIICHUS H3YyYaeMbIX BEIECTB.
OnuchiBaTh XUMHUYECKHE peaklud, HaOI0JaeMble B  XOJe
JEMOHCTPALIMOHHOTO " 71a00paTOPHOTO IKCIEPUMEHTA.
Pacnio3HaBate onbITHBIM NyTéM Bojpopoxa. Cobmrofars npaBuiia
TEXHUKU Oe3omacHOCTH. Jlenmare BBIBOJBI M3  PE3yJIbTAaTOB
MIPOBEAEHHBIX XMMUYECKUX OIBITOB. YUYacTBOBaTh B COBMECTHOM
OOCYXJIEHUM pe3yJbTaTOB OIBITOB. 3amHCHIBaTh IPOCTEHIINE
ypaBHEHMs XuMuueckux peakuuil. [loap3oBarscs nHpopmanue U3
JIPYTUX WMCTOYHUKOB JJISi TOJTOTOBKH KPAaTKUX COOOIICHHUH.
["'0TOBUTH NpE3eHTALUH 110 TEME

6 | Tema 6. 8 HccnenoBaTh  CBOMCTBa  M3y4aeMbIX  BemecTB. HalOmomatsb
Bona. ¢u3nyeckue W XUMHUYECKHE IPEBPAIIECHUS H3y4aeMbIX BEIECTB.
PactBopb! OnuceiBaTh XUMHYECKHE pEaKUUH, HaON0JaeMble B XOe

J€MOHCTPALlMOHHOTO U J1abOpaTOpHOro 3KcrepuMeHTa. Jlenatsb
BBIBOJIBI M3 PpE3Yy/IbTATOB IPOBEIAEHHBIX XUMHUYECKHX OIIBITOB.
VY4acTBOBaTh B COBMECTHOM OOCYKAECHUU pPE3YJIbTAaTOB OIIBITOB.
3anuchiBaTh IPOCTEHIIME YPABHEHMS] XMMHUYECKUX PEAKLIMM.
BbIuuciaTe MaccoByo J10J110 pacCTBOPEHHOIO BELIECTBA B PACTBOPE,
Maccy pacTBOPEHHOIO BELIECTBA M BOJbI JJS IPUTOTOBJICHUS
pacTBopa OIpeeNEHHON KOHLEHTpAlUHU. ['OTOBUTH pacTBOpHI C
OonpeAeNIEHHON MacCOBOM J10JIEM PACTBOPEHHOIO BEILIECTBA

7 | Tema 7. 5 Hcnonb30BaTe BHYTPU- U MEXKIpEIMETHbIE CBsI3U. PaccunThIBaThH
Komnuue- MOJIIPHYIO MacCy BEIIECTBA, OTHOCUTENIbHYIO IUIOTHOCTH TI'a30B.
CTBEHHbIE Bbuucnate 1o XUMHUYeCKUM — QopMyslaM M XMMHYECKHM
OTHOIIIE- YPaBHEHHUSAM MaccCy, KOJIMYECTBO BEILECTBA, MOJSAPHBIA 00BEM MO
HUS B U3BECTHOM Macce, MOJSPHOMY OOBEMY, KOJIMYECTBY OJHOIO W3
XUMHH BCTYMNAIOIIMX WIH MOJIYYAIOIIKUXCS B PEAKI[UH BellecTB. Boruncisate

O00bEMHBIE OTHOLICHHMSI TIa30B IPU XUMHUECKUX PEAKLHUSX.
Hcnonb30BaTh mpuMepbl peLIEHMs] TUIOBBIX 3a/ad, 3aJauHUKH C
NpUBEIEHHBIMY B HUX JITOPUTMaMHU pelIeHHs 3a]1a4

8 | Tema 8. 6 HccnenoBaTh  CBOMCTBA  M3y4aeMbIX  BemecTB. HalOmomats
OcHoBHBIE ¢usnyeckue W XMMHUYECKHE IPEBPAIICHUS H3y4aeMbIX BEIECTB.
KJIACChl OnucelBaTh XMMHUYECKHE pEaKIUH, HaOIoJaeMble B  XOJe
HEOpraHu- JI€MOHCTPALlMOHHOTO U J1abOpaToOpHOro 3KcrepuMeHTa. Jlenatsb
YEeCKUX BBIBOJIBI M3 pE3YNbTAaTOB MPOBEAEHHBIX XUMHYECKHX OIBITOB.
coeuHe- VY4acTBOBaTh B COBMECTHOM OOCYXXAEHUU pPE3YJIbTAaTOB OIIBITOB.
HUU KnaccupunupoBars u3ydyaemble BelIECTBA IO COCTaBy U

cBoiicTBaM. CocTaBisATh POPMYJIIBI OKCHJIOB, KUCIIOT, OCHOBAaHUIA.

9 | Temao. 5 UccnenoBath  cBoiicTBa M3ydaeMbIX  BemiecTB. HaOmrogath
Comn ¢usnyeckue W XMMHUYECKHE MPEBPAIICHUS H3Yy4aeMbIX BEIECTB.

OnucelBaTh XMMHUYECKHE pEaKIuu, HaOMoJaeMble B  XOJe
JIEMOHCTPAIlMOHHOTO U J1abOpaToOpHOro 3KcrepuMeHTa. Jlenmatsb
BBIBOJIBI M3 PE3YJIbTaTOB MPOBEAEHHBIX XUMHUYECKHX OIIBITOB.
VY4acTBOBaTh B COBMECTHOM OOCYXXAECHUU pPE3YJIbTAaTOB OIIBITOB.
CocraBnsatb GpopMyIbl coiei. XapaKTepu30BaTh COCTaB M CBOMCTBA
BEILIECTB, OTHOCAIIMXCS K OCHOBHBIM KJlacCaM HEOPraHWYECKUX
COCIMHEHUI. 3alKChIBaTh MPOCTEHIINE YPABHEHUS XUMHUYECKUX
peaxkuuii

Pasnea 2. Ilepuoauyecknii 3aK0H ¥ MEPHOANYECKAs] CHCTEMA XMMHYECKHX 3JIEMEHTOB

J.N.Menneneesa. Ctpoernue atoma (7 u)

10 | Tema 10. 7 KnaccupunupoBarh H3yuyeHHbIE XUMHUYECKHE JJIEMEHTBl M UX
[lepuoau- coenquHeHus. CpaBHUBaTh CBOMCTBA BEIIECTB, MPUHAIISKANUX K
4eCKUI pasHbIM  KJlaccaM, XUMHYECKHE DJIEMEHTBl Ppa3HbIX TIPYMIL.
3aKOH | YcraHaBnuBarth BHYTpH- u MEXIpPEIMETHbIE CBSI3H.

IIEPUOIH-

dopmynmpoBars nepuoguueckui 3akoH J. M. Menpeneesa u




yeckast
cucremMa
XUMHYE-
CKHX
3JIEMEHTOB
. N.Men-
neseena

packpbiBaTb ~ €ro  CMBICI.  XapakTepu3oBaTb  CTPYKTYPY
nepuoandeckoi Tabimipl. Paznuyate mepuoasl, A- U b-rpynmsl.
OOBsICHATh  (U3MYECKUNA  CMBICT  MOPSIKOBOTO  HOMEpa
XUMHUYECKOIO 3JIEMEHTa, HOMEPOB IPYyNIbl U NEPUOJA, K KOTOPHIM
JJIEMEHT IPUHAUICKUT B nepuogudeckon cucreme . M.
MeHeneeBa; 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB 3JEMEHTOB B
npeneisax MajbIX nepuosoB U A-rpynn.  PopMynupoBarthb
ONpeNeeHUs] MOHATHM («(XUMHUYECKHH 3JIEMEHT», <«IOPSAKOBBII
HOMEpP», «MacCOBOE YUCIIO», «U30TOIbI», «OTHOCUTEIbHAS aTOMHAas
Maccay, <«QJEKTpOHHas  O00O0JIOYKa», <«AIEKTPOHHBIA  CIIOI»
(«oHepreTuyeckuili  ypoBeHb»). OmpenensTs YUCIO IPOTOHOB,
HEUTPOHOB, DJJIEKTPOHOB Yy AaTOMOB XHUMHYECKUX JJEMEHTOB,
WCIIONB3Ys NEPUOINYECKYIO Ta0auIly. COCTABISITH CXEMbl CTPOCHHS
aToMOB mepBbIX 20 3JIEMEHTOB MEPUOJUYECKOH  CHUCTEMBI
JJIEMEHTOB. XapaKTEpHU30BaThb XMMHMUYECKHE 3JIEMEHTHl Ha OCHOBE
WX TIOJIOKEHUSI B TEPUOJUYECKOM cHucTeMe U 0coOeHHOCTel
CTpOEHHMSI HUX aToMoB. /[lenaTh yMO3aKiIIOUEHHS] O XapakTepe
W3MEHEHUsI CBOMCTB XMMHUYECKHUX JJIEMEHTOB C YBEIMYCHHEM
3apsg0oB  aTOMHBIX siaep. MccnenoBarh CBOWCTBA  HM3y4aeMBbIX
BeulecTB. HaOmromate Qu3myeckue ¥ XUMUYECKHE MpEeBpallleHus
n3ydaeMmbix  BemiecTB.  OnMcChbIBaTh  XUMHYECKHE  PEaKIIMH,
Ha0Jt0/1aeMbIe B XOJ/I€ IKCIIEPUMEHTA. Y4acTBOBATh B COBMECTHOM
00CYX/ICHIU PE3yJIbTATOB OMBITOB

Paznen 3. Ctpoen

He BelecTBa (8 yacoB)

11

Tema 11.
XuMuye-
CKas CBI3b

8

DopMyJIMPOBATH ONPEACICHUS MOHITUI «KOBAJICHTHAS HEMOJISIPHAS
CBSI3bY», «KOBAJCHTHAs INOJSIpHAs CBA3b», «HUOHHAsA CBA3bY,
«CTETICHb OKUCICHUS», «JIEKTPOOTPHUIATEIIBHOCTEY. OMNpeaenarhb
TUIl XUMHUYECKOW CBSI3U B COEIMHEHUSX HA OCHOBAHUHU XUMHUYECKOMN

dopmynbl.  OnpenensaTh CTCNCHb OKHUCIICHUS OJJEMEHTOB B
coequHeHUsX. CocTaBisaTh (OPMyNbl BEHIECTB IO CTENEHU
OKHCJICHUSA DJIEMEHTOB. YcranaBiuBaTh BHYTpU- 51
MexnpeamMeTHole  cBs3M.  CoCTaBNsATh  CpPaBHHUTENBHBIE U
00001IaroIe TA0IUIIEI, CXEMBI

9 kjaacc

Pa3nea 1. MHorooOpasue xumnueckux peaknui (15 1)

1 | Tema 1. 6 Knaccupunuposars xumudeckue peaxuuu. [IpuBonuTs mpumepsl
Knaccu- peaknuii  Kaxxgoro  Tuma.  Pacro3HaBaTh  OKHCIIHTENBHO-
bukarst BOCCTAHOBHUTENBHbIE  peaknuu.  Omnpenenirts  OKUCIUTEb,
XUMHYe- BOCCTAHOBUTEIb, OpoLleCC  OKHUCJIEHHS,  BOCCTAHOBJICHUS.
CKHUX Habnrogate W ONMCHIBATH XUMHYECKHE PEAKIHMH C ITOMOIIBIO
peakuui €CTeCTBEHHOIO s3blka M s3blka xuMuU. MccienoBarh ycnoBus,

BIMSIFOIIME HAa CKOPOCTh XWMHUYECKOW peakiuu. ONMUCHIBATH
yCIOBHA, BIUSIOINIME Ha CKOPOCTh XHMHYECKOM peakluu.
[IpoBomuTh TpyNIOBBIE HAOMIOACHUS BO BpEMS TIPOBEICHHS
JI€MOHCTPAIlMOHHBIX ~ ONBITOB. YYacTBOBaTb B  COBMECTHOM
00CYXJIEHUH Pe3yIbTaToOB OMBITOB. COCTaBIATH TEPMOXUMHUECKHUE
ypaBHEHUs peakuuil. BEraucaaTh TemnoBoil ekt peakuuu mno eé
TEPMOXUMHYECKOMY YPaBHEHUIO

2 | Tema 2. 9 OO6o0mary 3HaHus O pacTBopax. lIpoBoauTh HaOMIOJEHUSA 3a
Xummae- MOBEJICHHEM BEIECTB B PAacTBOPAX, 332 XUMHUYECKUMHU PEAKIHIMH,
CKHe NPOTEeKAOIMMU B pacTBopax. DopMylIupoBaTh OIpeeNeHUs
peaknuu B HOHATHH (QIIEKTPOIIUT», «HEIIEKTPOIHUTY», «IJIEKTPOINTHYECKAs
BOJIHBIX mucconuanus». KoHKpeTH3upoBaTh MOHATHE «HOHY». O000mATH
pacTBopax MOHATHA «KaTHOH», «aHHOH». MccienoBaTh CBOHCTBa pacTBOpPOB

OJICKTPOJIUTOB. OnuckeiBaTh CBOMCTBaA BCIICCTB B X04€




JIEMOHCTPALIMOHHOTO U J1abopaTopHoro skcrnepuMenTa. CoOoaTh
IpaBUJIa TEXHUKUM O€30MacHOCTU. XapaKTepU30BaTh YCIOBHS
TEYEHHUs peakuuil B pacTBOpax »dJEKTPOJIUTOB JO KOHIIA.
OmnpenensaTs BO3MOKHOCTh IPOTEKaHUs PeaKLUi HOHHOTO OOMeHa.
[IpoBoauThs TpymnmoBble HAOMIOACHHUS BO BpEMs IPOBENCHUS
J€MOHCTPAllMUOHHBIX M J1a0OpaTOpHBIX OMNbITOB. OOCyXk1aTh B
rpynnax pe3yjabTaTbl ONbITOB. OOBACHATH CYIIHOCTb peaKLuid
HOHHOro oOMeHa. Pacrno3HaBaTh peakiMM HOHHOTO OOMEHa.
CocraBnatb  MOHHbIE  ypaBHeHMsT  peakuui.  CocTaBisATh
COKpaIllEHHbIE MOHHBIE YPABHEHUS peaKIuii

Pasjen 2. Muorooopasue Bemectn (44 1)

3

Tema 3.
OO6mias
Xapakre-
pUcCTHKA
HEMeTaJlJI-
JIOB.
TI"anorensl

5

OOBACHATh 3aKOHOMEPHOCTH HM3MEHECHHS CBOWCTB HEMETAJIOB B
nepuoaax u A-rpynmnax. XapakTepu3oBaTh raJIoreHbl HA OCHOBE UX
NnojoxkeHusa B mnepuoandeckord cucreme JI. M. MenneneeBa u
ocobeHHOCTEH cTpoeHus: ux atoMoB. OOBSICHATH 3aKOHOMEPHOCTH
W3MEHEHHUs CBOWCTB TaJIOIC€HOB IO TEPHOAY M B A-Tpymmax.
OnuceiBaTh CBOMCTBA BEHIECTB B XOJ€ JAEMOHCTPALIMOHHOTO U
J1a00paTOPHOTO SKCIIEPUMEHTA. CoOnronars TEXHUKY
6e3onmacHOCTH. Pacrio3HaBaTh ONMBITHBIM MYTEM COJISIHYIO KUCIOTY U
e€ comm, Opommubl, uoauabl. Vcmosb3oBaTh MNPHOOpPETEHHBIC
3HAHUS U YMEHHS B NIPAKTUUYCCKOMN NESITEILHOCTH U TTOBCEAHEBHOM
KU3HM C IIeJIbI0  0e30macHOro oOpaleHusi ¢ BEIIeCTBAMH M
MarepuajaMd M OKOJOTMYECKH TPAaMOTHOTO TIOBEJIECHUS B
OKpyXarolen cpene. BelYHCIsTh MacCOBYIO OO PACTBOPEHHOTO
BEIIIECTBA B PaCTBOPE

Tema 4.
[Hoarpyn-
ma
KHUCJI0pOJa

XapakTtepuzoBath  d1eMeHThl  VI-A  rpynmel  (MOATPYIIIBI
KHCJIOPO/1a) Ha OCHOBE MX IOJOXEHHUS B MEPUOJIMYECKON CHCTEME
JI. U. MenaeneeBa W OCOOCHHOCTEH CTPOCHHS WX AaTOMOB.
OOBACHATD 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB 3JIeMeHTOB VI-A
Ipynmnsl 1Mo Imepuonly W B A-rpynmax. XapakTepu3oBaTh
AIJIOTPONIMIO  KUCJIOpOJa M Cepbl Kak OJHY W3 IPUYUH
MHOroo0Opasusi BemecTB. ONUCHIBaTH CBOWCTBA BEIIECTB B XOJE
JEMOHCTPAIIMOHHOTO U JabopaTopHoro skcnepumerTa. CobmroaaTh
TEeXHUKY Oe3omacHOCTH. Oka3plBaTh MEPBYHO IOMOIIb IpH
OTpaBJICHUSIX, OXOraX M TpaBMax, CBA3aHHBIX C pPEAKTUBAMU U
nabopaTopHbIM  o0opynoBaHueM. OmnpenensaTb NpPUHAAIEKHOCTh
BELIECTB K OINpeAeNéHHOMY Kiaccy coennHeHuid. CoIocTaBisiTh
CBOMCTBa pa30aBICHHOM M KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI.
3anuchiBaTh YPaBHEHMs pPEaKIMil B MOHHOM BHUJAE C YKa3aHUEM
Iepexosia 3JIEKTPOHOB. Pacro3HaBaTh ONBITHBIM IYTEM PacTBOPHI
KHCIIOT, cynbduael, cynburbl, cyiabdpaTtel. Mcnonb3oBarh
NpUOOPETEHHBIE 3HAHUS M YMEHMS B NMPAKTHUECKOW NEeATETbHOCTH
W TIOBCEIHEBHOW JKM3HU C IIeJbI0 0€30MacHOro oOpamieHus ¢
BEUIECTBAMM M MaTepuajaMM M DKOJIOTMYECKHM I'PaMOTHOIO
MOBEICHUS B OKpY)Kawolled cpene. BbIUMCIATE MO XUMHUYECKUM
ypaBHEHHUSM Maccy, 00bEM M KOJMYECTBO BEIECTBA OJHOTO W3
MPOJIYKTOB pEaKIMM MO0 Macce MCXOJHOTO BELIECTBa, 00BEMY WU
KOJMYECTBY BEILECTBA, COAEPIKAIIETO0 ONPEAEIEHHYIO OO0
npuMecei. '0TOBUTh KOMITBIOTEPHBIE TPE3EHTALNHN 110 TEME

Tema 5.

[Hoarpyn-
I1a a30Ta

XapakTepus3oBaTh 3JeMeHThl VA-rpymnisl (HOATPYHIbl a30Ta) Ha
OCHOBE UX IOJIOKEHUS B MEPUOJNUECKON CUCTEME U 0COOEHHOCTEH
CTpoeHus: uX aroMoB. OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHS
CBOWCTB 3J€EMEHTOB VA-rpynnbl. XapakTepU30BaTh aJUIOTPOIHIO
¢bocdopa kak oHYy U3 MPUIMH MHOT00Opa3us BeuecTB. ONKUCHIBATH
CBOICTBa BEIIECTB B XOJ€ JAEMOHCTPALIMOHHOTO U JaOOPaTOPHOTO




skcnepumenTa. CoOnronaTh TeXHHKY Oe3omacHocTH. Oka3bIBaTh
NEPBYIO IIOMOIIb IPU OTPABIEHUSX, OKOrax U TpaBMax, CBSI3aHHbBIX
C peakTHBaMU M JJaOOPAaTOPHBIM 00OpYIOBaHHEM. Y CTaHABIUBATbH
IIPUHAJICKHOCTh BEIECTB K ONPEACIEHHOMY KJIacCy COEJUHEHUN.
ComnocTaBnsTh CBOWCTBa pa30aBICHHONM M KOHIEHTPHUPOBAHHOM
a30THOM  kucnoTbl.  CoOCTaBIATb  ypaBHEHUS  CTYNEHYATOM
aucconuanuu Ha mpuMmepe (HochOpHOM KHCIOTHL. 3amUCHIBAThH
YpaBHEHMs pEakUMi B HOHHOM BMJE C YyKa3aHUEM Iepexoja
9JIEKTPOHOB. Pacno3HaBaTh ONBITHBIM MYTEM aMMHAK, PacTBOPHI
KHUCJIOT, HUTpaT- U Qocdar-uoHsl, HoH aMMoHMs. Mcnosnb3oBaTh
NpUOOpETEHHBIC 3HAHUS M YMEHHS B NMPAKTHUYECKOW JESTEITLHOCTH
U TIOBCEHEBHOM JKU3HM C LEJNbI0 O€30IacHOro oOpalieHus c
BEIIECTBAMH M MaTepUaJaMd M JKOJOTMYECKH TI'PaMOTHOTO
MOBEJICHUSI B OKpY’Karollel cpene. BpIUMCIATE MaccoByO OO
PacTBOPEHHOTO BEIIECTBA B pacTBOpE. [Tons3oBarbcs
uHbopMalnuel U3 APYrUX HCTOYHMKOB JUIsI HOJATOTOBKH KpPAaTKUX
co0011eHUH. ' 0TOBUTh KOMIIBIOTEPHBIE NPE3EHTAIMH 110 TEME

Tema 6.

[Hoarpyn-
na

yriepona

XapakTepu3oBaTh 31eMeHThl [V-A rpynmnsl (HOArpynnsl yriaepoaa)
Ha OCHOBE HX IIOJOXKEHUA B IIEPUOJUYECKON CHCTEME U
ocoOeHHOCTeH cTpoeHust ux aroMoB. OOBSICHATH 3aKOHOMEPHOCTH
W3MEHEHUs CBOMCTB 3JieMeHTOB [V-A rpymnmbl. XapakTepu3oBaTh
QUIOTPONMIO YIJepoJla Kak OJHY W3 MPUYUH MHOrooOpasus
BEILIECTB. OnuceiBath CBOMCTBA BEILIECTB B xoze
JI€MOHCTPALIMOHHOT'0 U J1abopaTtopHoro 3kcnepuMenTa. Cobuto1aTh
TeXHUKY ©Oe3omacHocTH. COIMOCTaBISTh CBOWCTBA  OKCHJIOB
yriepoga M KpeMHHs, OOBACHATb MNPUUUHY HUX Ppas3IHyus.
VYcraHaBnuBaTh INPHUHAUIEKHOCTh BEIIECTB K  ONPEACIEHHOMY
KJlacCcy coenuHeHui. Jlokas3plBaTh KHUCIOTHBIM XapaKTep BBICHIMX
OKCHJIOB yIJIEpO/ia U KPEeMHHS. 3aluChIBaTh YPaBHEHUS peakUuil B
MOHHOM BHJIE C YKa3aHHEM IepexoJa IEKTPOHOB. OCyIIEeCTBIATh
B3aUMOIIPEBPALLICHUS KapOOHATOB 51 TrUIpOoKapOOHATOB.
Pacrio3HaBaTh ONMBITHBIM MYTEM YTIEKUCIBIN a3, KapOOHAT-MOHBI.
Hcnonb3oBathk NpuoOpeTEéHHBIE 3HAHUS U YMEHUS B MPAKTHUECKOMN
NEeSITeIbHOCTH M TOBCETHEBHOM JKM3HU C IIeJbl0 0€30IacHOro
oOpallleHusi C BEIIECTBAMU M MaTepuallaMd U 3KOJOTUYECKU
IPAMOTHOIO IOBEJIEHUA B OKpYXarollehd cpene. Bepuucnaars 1o
XUMHUYECKUM ypaBHEHUSM Maccy, 00bEM WM KOJIMYECTBO OJHOTO
U3 MPOJIYKTOB PEAKLMU MO0 Macce HMCXOAHOTO BEIIeCTBa, 00bEMY
WY KOJMYECTBY BELIECTBA, COAEPKALIETO ONPENEIEHHYIO JIOJII0
IpuMecen

Tema 7.
OOmas
XapakTe-
pHUCTHKA
METaJIIOB

XapakTepu3oBaTh METaUIbl Ha OCHOBE MX TIOJIOKEHHUS B
MEePUONYECKON CHCTeME M OCOOEHHOCTEH CTPOCHHSI UX aTOMOB.
OOBACHATD 3aKOHOMEPHOCTH HM3MEHEHHS CBOWCTB METAJJIOB TIO
nepuony u B A-rpynnax. OOBSICHATh 3aBUCUMOCTh (PU3UYECKUX
CBOMCTB METAJUIOB OT BHJIa XHMHUYECKOM CBSI3M MEXK]Iy HX aTOMaMH.

Tema 8.
Meranist
1-3 rpynn
TJIaBHBIX

MOATPYIII.

Keieso

10

HccnenoBaTh cBOMcTBa u3ydaeMbIX BemlecTB. HabOmonmate u
OTHCHIBATh XUMUYECKHE PEAKIMH C TIOMOIIBI €CTeCTBEHHOTO
sS3pIKa M sI3bIKa XUMUU. HabmogaTe JAeMOHCTpUpYEMBIE U
CaMOCTOSATENIbHO TPOBOJWMEIE OMNBITEL. OMNUCHIBaTH CBOWCTBA
M3y4aeMbIX  BEIIECTB HA OCHOBE HaOmIOJEeHWH 3a HX
npeBpamieHusiMU. Jloka3piBaTh aMm(GOTEPHBIA XapakTep OKCHUIOB U
ruapokcuioB amomuaus u xeneza (III). CpaBHuBaTh OTHOIIEHHE
M3y4aeMbIX METAJNIOB M OKCHUIIOB METAUIOB K Bojae. CpaBHHMBaTh
OTHOILLIEHUWE THUAPOKCUJIOB HATpHUs, KalblLUig M aTIOMUHUSA K
pacTBopaM KHUCJIOT M menoyed. Pacno3HaBaTh ONBITHBIM NYTEM




TUIPOKCHUI-UOHBI, MOHBI Fe “* u Fe ¥ CobmoiaTh  TEXHUKY

0e30macHOTO 00palIeH!s ¢ XUMHUYECKOW TIOCY0M U 1abopaTOpHBIM
obopynoBanueM. OCYIIECTBIATh, PEAKIUH, [OATBEPIKIAIONINE
TEHETUYECKYIO CBSI3b MEXAY HEOPTaHWYECKUMHU COCAMHEHUSIMH.
3anuceiBaTh YpaBHEHUSI pEaklUMii B MOHHOM BHUJIE C YKa3aHUEM
nepexojaa 3MeKTpoHoB. O000mIaTh 3HAHUS W JeNaTh BBIBOJABI O
3aKOHOMEPHOCTSAX U3MEHEHUM CBOMCTB METANIOB B MEpHOJax U A-
rpynmnax mnepuoaudeckoi cucreMbl. [IporHo3upoBath cBOWCTBa
HEU3YUYEHHBIX 3JIEMEHTOB U UX COCJUHEHUN Ha OCHOBE 3HAHUU O
MepUoaNYecKoM 3aKoHe. Vcrmonb30BaTh npuoOpeTEHHbIE 3HAHUS U
YMEHUSI B MPAKTUUECKOU JESITEIIbHOCTA U TOBCEAHEBHOM KU3HU C
1enblo 0e30macHoro oopalleHus ¢ BEIIeCTBAaMU U MaTepHallaMu U
9KOJIOTUYECKH TPaMOTHOTO IOBEJCHUS B OKPYXKaIOIIEH cpele.
BbruncnsaTe M0 XMMHUYECKMM YpaBHEHHUSIM Maccy, OOBbEM WM
KOJIMYECTBO OJHOTO M3 MPOAYKTOB PEAKIMHU IO MAacCe€ MCXOIHOTO
BellecTBa, O0BEMY WM KOJMYECTBY BEIIECTBA, COJAEPIKAIIErO
onpenenéHuy nomto npumeceit. [lonp3oBarhes uHboOpMalein u3
JIPYTUX WMCTOYHHUKOB I TOJATOTOBKM KpPAaTKHX COOOLICHHIA.
['0TOBUTH KOMIIBIOTEPHBIC MPE3CHTAIIMH 110 TEME

Paznen 3. KpaTkuii 0030p BaxkHeHIIMX Oprannyeckux pemectn (9 1)

9

Tema 9.
Opranuue-
cKas
XUMHUS

9

Hcnonb30BaTh BHYTPU- U MEXIpeAMETHblE CBA3U. COCTaBIATH
MOJIEKYJISIPHBIE M CTPYKTypHbIE  (DOPMYJIBI  YIIIEBOJOPOIOB.
OnpenensiTb TPUHAUIEKHOCTD BEIIECTBA K ONPEACIEHHOMY Kilaccy
OpraHMYECKUX COEIMHEHMI. 3anuchiBaTh YpPAaBHEHHS peaKLUil
3aMEILIEHUs] W MPHUCOEAMHEHUS C Y4YacTUEM OpraHUYECKUX
BemlecTB. HabOmionaTe neMoHCTpupyemble  OnbIThl. ONHUCHIBATH
CBOMCTBA M3y4yaeMbIX BELIECTB Ha OCHOBE HAOJIIOJEHUH 3a HX
MpeBpalIeHUsIMU. Y4YacTBOBaTb B COBMECTHOM OOCYXKJIEHUU
pe3ysbTaToB OMNBITOB. [IpoBOANTH KauyeCTBEHHBbIE pEAKIMH Ha
HEKOTOpble opraHudeckue Bemiectsa. [lonp3oBarbes MHPOpMarueit
U3 JIpYrUX MCTOYHUKOB JUIsl TOJTOTOBKM KpAaTKUX COOOLICHHH.
I'0TOBUTH KOMIIBIOTEPHBIE TPE3CHTALIMH 110 TEME
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