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IlosicHuTeILHAS 3aMHCKA

Baxxueiimas 0cOOEHHOCTh JAHHOTO Kypca — BBICOKHI TEOPETUYECKHI YpOBEHB, CTPOTO€ CJICIOBAHUE
JIOTHKE MPUHIUIIA PA3BUBAIONIETO O0YyUEHUS. 3aJI05)KEHBI BO3MOXKHOCTH MPEAYCMOTPEHHOTO CTaHIAPTOM
dbopMupoBaHus y OOydYaIOIMUXCS OOIICY4eOHBIX YMEHHH W HaBBIKOB, YHHUBEPCAIBHBIX CIOCOOOB
NESTETBHOCTH M KITFOYEBBIX KOMITETCHIIHI
[IpakTuueckn BeCchb TEOPETUUYECKUM MaTepHall pacCMaTpUBaeTCs Ha MEPBOM Tojay OOydeHHs, 4TO
MO3BOJISICT y4aluMcs 0O0Jiee OCO3HAHHO HM3y4aTh (PAKTHUECKUN MaTepual — XUMHIO JJIEMEHTOB M UX
COCIIMHEHUH B KOHIIE 8-TO M Ha MPOTSHKEHUH Beero 9-1o kiacca.
[Iporpamma coctaBieHa ¢ y4ETOM peaan3alii MEXKIIPEIMETHBIX CBsA3EH ¢ KypcoM (pu3HKH 7-TO Kiacca,
Oouooruy.
borarblii XMMHYECKMI SKCHEPHUMEHT, BBEAEHHBIM B KypC, CIOCOOCTBYET IOBBIIIEHHIO HHTEpeca K
M3YYEHUIO XUMUHU, (HOPMHUPOBAHHUIO TMPAKTUYECKUX HABHIKOB B IMPOBEIACHUU OCHOBHBIX XUMHUYECKUX
omepanuii, MPUOOIIEHUI0 K CaMOCTOSITEIbHOM paboTe, 0O0ydeHHI0 O€30MacHOCTH W TPaMOTHOMY
00pallleHHIO ¢ BEIIeCTBAMHU B ObITY U KaOMHETE XUMUHU.
Pacmupena mpakTuyeckas 4acTh 3a CYET YBETUUCHUS JJa0OPATOPHBIX OTIBITOB:

1. PaccMoTpeHue BEeCTB ¢ pa3InuyHbIMU (PU3MUECKUMU CBONCTBAMHU

2. Paznienenne cmeceii. Pa3aenenue cMecH ¢ MOMOITBI0 MarHuTa

3. Pasznoxenue ocHoBHOTO Kapoonata memu (I1).

4, Peaxius 3aMeIICHUS MEIN KEJIE30M

5. BzaumoielictBre menoueit ¢ MHIMKaTopaMu, B3aUMOICHCTBUE OCHOBAHHH C KHCIIOTAMHU.
JleMOHCTpam:
JleMoHCTpaIms peakinii, XapaKTepru3yIINX XUMHUIECKIE CBOMCTBA KUCIOPO/Ia: TOPEHUE B KUCIOPOIe
dbocdopa, cepsl, yriepoa, xenesza
[Tonyuenue, cobupanue u pacro3HaBaHUE BOJOPO/IA.
Bsaumoeiictere Bogopoaa ¢ okcuaom meau (1), ropenue Bogopoa
JleMOHCTpaImsi peakiuid, XapaKTepHU3YIOINX XMMUYECKHE CBOMCTBA BOJBI: B3aMMOJIECHCTBUE BOJIBI C
KHUCJIOTHBIMU M OCHOBHBIMH OKCUJIAMH, C aKTUBHBIMH METAJIIAMH.

Ilnanupyemble pe3ysibTaTbl 00y4eHHsI

JINYHOCTHBIMH Pe3yJIbTaTaAMM OCBOCHHS OCHOBHOM 00pa30BaTeNIbHOM MPOrpaMMbl OCHOBHOTO
o01rero 00pa3oBaHUs SBISIOTCS:

® BOCIHTAaHHUE POCCHUHCKON TpakIaHCKOH WICHTUYHOCTH: NMATPUOTH3MA, JIIOOBH M YBKCHHUIO K
OTedecTBY, 4yBCTBa FOPJIOCTH 3a CBOIO PO/IMHY, 32 POCCUICKYIO XHMHUYCECKYIO HAYKY;

e (opmupoBaHWE IIEIOCTHOTO MHUPOBO33PCHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHON NMPAKTUKHU, a TAK)KE COIIMATIBHOMY, KYJIbTYPHOMY, SI3BIKOBOMY
U JIyXOBHOMY MHOTOOOPa3HI0 COBPEMEHHOTO MHPA;

e (opmupoBaHWE OTBETCTBEHHOTO OTHOIICHUS K YYEHHUIO, TOTOBHOCTH W CIIOCOOHOCTH K
CaMOPAa3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHBAIIMU K OOYYCHHIO W TIO3HAHHIO, BEIOOPY
npoduibHOTr0 00pa30BaHusl Ha OCHOBE MH(OPMAIMK O CYIIECTBYIOUMIUX MPOPECCUIX U JTMUHBIX
npodecCHOHANBHBIX  TPEANOYTEHUH, OCO3HAHHOMY  TIOCTPOCHHMIO  HWHIUBUIYaIbHOU
00pa3oBaTeNbHON TPAEKTOPUH C YI€TOM YCTOMYMBBIX TO3HABATEIHHBIX HHTEPECOB;

e (QopMUpOBaHHE KOMMYHHKATUBHOM KOMIETEHTHOCTH B 00pa3oBaTelbHOM, OOIIECTBEHHO
MOJIE3HOH, Y4eOHO-HCCIIeI0BaTENbCKOM, TBOPUECKOM U APYTUX BUAAX JEATEIHHOCTH;

e (¢opMupOBaHHE MOHUMAaHHs IEHHOCTH 3I0POBOTO M 0e30mMacHOTo obOpa3a KU3HU; YCBOCHHE
MpaBWJI WHAMBHUIYaTbHOTO M KOJJIEKTUBHOTO OE€30MacHOTO TIOBEIEHUS B UpE3BbIYAHHBIX
CUTYAIUX, YTPOKAOIINX KU3HH U 3I0POBBIO JTIO/ICH;

e (QopMupOBaHHE TO3HABATENbHOW W WHGOPMAIMOHHON KyJIbTYphl, B TOM YHCIE pa3BUTHE
HABBIKOB CaMOCTOSITENIbHOM paboOThl C Y4eOHBIMH TMOCOOUSIMH, KHUTAMH, JOCTYITHBIMU
WHCTPYMEHTAMH M TEXHUYECKUMU CPEJICTBAMU WHPOPMAIMOHHBIX TEXHOJIOTHIA,



(hopMHpOBaHHE OCHOB SKOJIOTHUECKOTO CO3HAHHS HAa OCHOBE NMPU3HAHMS LIEHHOCTU KM3HU BO
Bcex & MPOSABJIICHUAX U H€O6XOI[I/IMOCTI/I OTBC€TCTBCHHOI'O, 6epe>KH0r0 OTHOLICHUA K
OKpYKaKOLIEH CPeJe;

Pa3BUTHUC TOTOBHOCTU K PCIICHUIO TBOPYCCKUX 3aAda4, YMCHUA HAXOAUTH aACKBATHBIC CHOCOGLI
MOBEJICHHUS U B3aUMOJCUCTBUS C apTHEpaMH BO BpeMs ydeOHOU U BHEy4eOHOU NesITeIbHOCTH,
CHOCO6HOCTI/I OLICHUBATH HpO6JI€MHI>Ie CUTyalluld M OIICPpATHBHO IMPHUHUMATbL OTBCTCTBCHHBLIC
peICHUA B Pa3IMYHBIX IMPOAYKTHBHBIX BUAax  ACATCIIbHOCTU (y‘-I€6Ha$I IIOUCKOBO-
HCCe0BaTeNbCKasI, KITyOHasl, TPOCKTHAs, KPY>KKOBAs U T. 11.)

MeTtanpeaMeTHBIMHU Pe3yJIbTATAMHM OCBOCHHUS OCHOBHOM 00pa30BaTe/IbHOM TPOTPaMMbI OCHOBHOTO
o0m1ero 00pa3oBaHuUs SBISIOTCS:

OBJIAJIEHUE HaBbIKAMH CaMOCTOSITEILHOTO MPUOOPETEHHsI HOBBIX 3HAHUM, OpraHu3aluy yueOHoM
NEeSITEIbHOCTH, ITOUCKA CPEJCTB €€ OCYIIECTBIICHUS;

yYMEHHE IUIaHUPOBATh MYTH JTOCTHXKEHUS 1I€JIel HAa OCHOBE CAMOCTOSITEJILHOTO aHalli3a YCIOBHM
U CPEJICTB UX JIOCTH)KEHUS, BBIACIATh albTepHATUBHBIE CIIOCOOBI JOCTHKEHUS 1I€JIU U BEIOUPATh
Haubosee >PPeKTUBHBIN croco0, OCYIIECTBIATh MO3HABATENbHYIO PEQIEKCUI0 B OTHOIICHUU
NEUCTBUI MO peleHnto y4eOHbIX U T03HABATENIbHBIX 3ajau.

yMEHHE MOHUMATh MpoOJeMy, CTaBUTh BOIPOCHI, BBIABUTATh THUIIOTE3Y, JaBaTh OIpPEIEIICHUE
MOHATHAM, KIACCU(PUIMPOBATh, CTPYKTYpUpPOBaThb MarepHall, IMPOBOJUTH OSKCIIEPUMEHTHI,
apryMEeHTHPOBAaTh COOCTBEHHYIO MO3UIIHNIO0, (OPMYIUPOBATH BHIBOJIBI U 3aKJIFOUEHUS;

YMEHHE COOTHOCUTH CBOM JACWUCTBUS C TUIAHUPYEMBIMH pE3yJabTaTaMH, OCYIIECTBISATH KOHTPOJIb
CBOEHl JIeTENIbHOCTH B IMpoliecce AOCTHXKEHMsI pe3yibTaTa, ONpeneisTh CrocoObl NeiCcTBHUIl B
pamMKax NpeUIOKEHHBIX YCIOBUNW U TpeOOBaHUN, KOPPEKTHUPOBaTh CBOU JICHCTBHUS B
COOTBETCTBUU C U3MEHSIOIIECHUCS CUTYallUEH;

(dbopMuUpOBaHHE U pa3BUTHE KOMIIETEHTHOCTH B OOJACTH HCHOJIb30BAHUS HHCTPYMEHTOB M
TEXHUYECKUX CpPEICTB HH(POPMALMOHHBIX TEXHOJOTUH (KOMIBIOTEPOB M IPOTPAMMHOTO
oOecreueHns) Kak HHCTPYMEHTAJIbHO OCHOBBI Pa3BUTHSI KOMMYHUKATUBHBIX U TIO3HABATEJIBHBIX
YHUBEPCAIbHBIX YYCOHBIX JICHCTBHIA;

YMEHHUE c03JaBaTh, IPUMEHATh U NMPEoOpPa30BbIBATh 3HAKU M CHMBOJIBI, MOJEIN U CXEMBbI JUIs
peleHus yueOHbIX M MI03HAaBaTeNIbHBIX 33/a4;

yYMEHHE W3BJIEKaTh MHPOPMALUIO M3 pa3IMYHbIX MCTOUYHUKOB (BKJIOYas CpPEACTBAa MAacCOBOM
uHbOpMallUY, KOMIIAKT-IUCKU y4eOHOro Has3HadeHus, pecypcbl IHrepHera), CcBOOOIHO
II0JIB30BAThCA CIPAaBOYHOM JIMTEPAaTYpOHd, B TOM YHCIE U HA JJIEKTPOHHBIX HOCHUTEISX,
coOuro1aTh HOPMbI HH(GOPMALIMOHHOM N30MPaTEeIbHOCTH, STUKY;

YMEHME Ha IPAKTHKE I0JIb30BATbCSI OCHOBHBIMHM JIOTHYECKMMHU IIPUEMAMM, METOIAMMU
HaOJI0IeHUS, MOJIETUPOBaHUS, 00BICHEHMS], PELIeHUs TPoOIeM, TPOTHO3UPOBAHUS U IP.;
YMEHHUE OPraHHU30BbIBATh CBOIO KH3Hb B COOTBETCTBUU C MPEJICTABICHUSMHU O 310pOBOM 00pasze
KHU3HH, MpaBax U OO0S3aHHOCTAX IpakJaHMHA, LEHHOCTSX OBITHS, KYIbTYphl U COLIMAIBHOTO
B3aUMOJICHCTBUS;

YMEHHE BBIIOJHATD II03HABATEIbHBIE U IPAKTUYECKUE 3aJaHNsI, B TOM YHUCJIE IPOCKTHBIE;
YMEHHE CaMOCTOSTENbHO M apryMEHTHPOBAaHHO OLICHMBATh CBOM JEUCTBUS M JCHCTBUSA
OJTHOKJIACCHUKOB, COJEP)KaTeIbHO 000CHOBBIBAS MPABUIBHOCTh WJIM OIMIMOOYHOCTh pe3yibTaTa
u crocoba JelcTBuUs, aJleKBaTHO OLCHUBATh OOBEKTUBHYIO TPYIHOCTh KaKk Mepy (aKkTHUECKOTO
WM TPEIIOJIaraéMoOro pacxoja pecypcoB Ha PELIEHUE 3aJlauM, a TAKKE CBOM BO3MOYKHOCTHU B
JOCTHUKEHHUH L€ ONIPENIETIEHHOM CIIOKHOCTH;

yMeHue paboTtaTh B rpymie — 3((EeKTUBHO COTPYJHMYATh M B3aUMOJIEHCTBOBATH Ha OCHOBE
KOOpAMHAIMKM PA3JIMYHBIX TMO3UIMH TpHU BBIPAOOTKE OOLIEro pemeHuss B COBMECTHOM
NeATeNbHOCTH; CHyIIaTh NapTHepa, (QOPMYIUpOBaTH M apryMEeHTHpPOBaThb CBOE MHEHUE,
KOPPEKTHO OTCTaMBaTh CBOIO IMO3ULHI0O M KOOPAMHUPOBATH €€ C MO3ULMUH NapTHEPOB, B TOM
qucJe B CUTYyallud CTOJIKHOBEHHSI MHTEPECOB; MPOJYKTUBHO pa3peuiarb KOH(GIUKTH HA OCHOBE



yd€Ta HHTCPCCOB )51 HO3PIL[PII>’I BCCX €ro Y4aCTHHUKOB, IMOUCKA U OLCHKH AJIbTCPHATUBHBIX
CIO0CO00B pa3penieHns: KOHQIUKTOB.

IMpexMeTHbiMu pe3yiabraTamMmu ocBocHUss OCHOBHOM 00pa30BaTEIbLHOM POrpaMMbl OCHOBHOTO
0011ero 00pa3oBaHUS SBIISIOTCS:

(dbopMHpOBaHHE TEPBOHAYAIBHBIX CHCTEMATH3UPOBAHHBIX MPEICTABICHUA O BEMIECTBAX, X
MPEBPALIEHUSAX W TMPAKTUYCCKOM MPUMEHCHHH, OBJIAJICHUEC TMOHATUHHBIM amnmapatoM u
CUMBOJIMYECKUM SI3BIKOM XUMHU;

OCO3HAHHWE OOBEKTUBHO 3HAYMMOCTH OCHOB XHMHYECCKOW HAyKH Kak OOJacTH COBPEMEHHOTO
€CTECTBO3HAHMS, XUMHUYCCKHX IMPEBPANICHUN OPraHMYECKUX M HEOPraHHMUYECKUX BEIICCTB Kak
OCHOBBI MHOTHX SIBJICHHH JXUBOW ¥ HEKHUBOW NPHPOJBI; YIrIIyOJCHUE NPEICTABICHUNA O
MaTepHATLHOM €TUHCTBE MHPA;

OBJIaJICHUE OCHOBAMHU XMMHUYECKOW IPAMOTHOCTH: CITOCOOHOCTHIO aHAIM3UPOBATh U 0OBEKTUBHO
OIICHUBAThH )KMU3HCHHBIC CUTYaIlUH, CBSI3aHHBIC C XUMHEH, HABBIKAMH 0€3011acHOTO OOpaIeHus ¢
BEIIECTBAMH, WCIOJIL3yEeMBIMH B TIOBCCTHCBHOW JKH3HHM, YMEHHEM aHAIM3UPOBATH W
TUTAHAPOBATh JKOJIOTUYCCKH O€30MacHOE TOBEJACHHE B IENAX COEpeKEHUS 3I0pPOBbS H
OKpYKarollenl Cpebl;

(hopMHpOBaHHE YMEHHI yCTAHABIMBATEH CBS3M MEXK]Y PEATbHO HAOIIOTaeMbIMH XHUMHUYECKUMU
SIBJICHUSIMH | TTPOIIECCAMH, IIPOUCXOIAITUMH B MUKPOMHPE, OOBSICHATH IPUIHMHBI MHOTOOOPa3Hs
BEIIECTB, 3aBUCUMOCTh MIX CBOWCTB OT COCTaBa M CTPOCHMS, a TaK)Ke 3aBUCUMOCTh TIPUMEHEHUS
BEIIECTB OT UX CBOMCTB;

MPUOOPETEHUS OTBITA HCITOJIB30BAHUS PA3JIMYHBIX METOJIOB U3YUSHUS BEIIECTB; HAOFOICHUS 32
WX TPEBpAlICHUSAMH TIPH TPOBEJACHHHM HECIIOKHBIX XHMHYECKUX JKCIICPUMEHTOB C
HCIIOJIb30BaHUEM JIA0OPATOPHOTO 00OPYIOBaHUS U TPUOOPOB;

yYMEHHE OKa3bIBaTh MEPBYIO MOMOIIb NMPH OTPABICHUSIX, OKOTAX U JIPYrUX TpaBMax, CBSI3AHHBIX
C BEIECTBAMH M JJA0OPAaTOPHBIM 000PYJI0BaHUEM;

OBJIaJIeHUE MprueMaMu paboThl ¢ MH(OpMaLMEed XUMHYECKOTO COAEp)KaHUsS, MPEICTaBICHHON B
pazHo ¢opme (B BHIE TEKCTa, Gopmys, T'papuKOB, TaAOIMYHBIX JaHHBIX, cXeM, doTorpaduil u
ap.)

CO37laHH€ OCHOBBI JUIsl (POPMHUPOBAHUS MHTEpPECA K PACIIMPEHHUIO U YIIIYOJIEHUI0 XMMHYECKUX
3HaHMA U BBIOOpA XMMHUU Kak MPO(UIBLHOrO MpeaMeTa MpU IMepexojie Ha CTYINEeHb CPEAHETro
(momuoro) oOmiero oOpazoBaHus, a B JalbHEWIIEM W B KadecTBe cdepbl  CBOE
npodeccruoHabHOM 1eATeIbHOCTH;

(dbopMHpOBaHHE NPEICTABICHUNH O 3HAYECHUM XUMHYECKON HAyKH B PEIICHUH COBPEMEHHBIX
9KOJIOTHYECKUX MpoOsieM, B TOM 4YHCIE B NPEAOTBPALIEHUU TEXHOTCHHBIX M 3KOJOTHYECKHX
KaracTpod.

TpeGoBaHus K YPOBHIO IOATOTOBKHU 00y4AKOIIHUXCH:

BbInyCKHUK HAYYHTCH:

* OCHOBAM peaJIn3aliy IPOEKTHO-UCCIIEN0BATEIbCKON NEATEIBHOCTH;

* [IPOBOJIUTH HAOJIOACHUE U SKCIIEPUMEHT O] pyKOBOJICTBOM YUUTEIIS;

* OCYILECTBJIATh PACHIMPEHHBIM MOUCK MH(YOPMAILMK C HCIOJIB30BAaHUEM PECypcoB OMONIMOTEK U
HNHurepHera;

* CO3/1aBaTh U NMPEOOPa30BbIBATH MOJICNIN U CXEMBI JUIS pelleHHs 3a/1ay;

* OCYILECTBJIATH BbIOOP Hambosiee 3(PPEeKTUBHBIX CIIOCOOOB pelIeHHs 3a/ad B 3aBUCHUMOCTU OT
KOHKPETHBIX YCIIOBUH;

* 1aBaTh OINPEICIICHUE ITIOHATHSIM;

* YCTAaHABJIMBATh IIPUYUHHO-CIICICTBEHHBIE CBA3H;



* OCYIIECTBJIATH JIOTUYECKYIO OTIEPAIUI0 YCTAHOBIICHUS POJOBUIOBBIX OTHOIIIEHUH, OTpaHUYCHUE
MOHSTHS;

* 000011aTh TIOHATHS — OCYIIECTBIIATH JIOTUYECKYIO OTEPAIlMI0 TIEpeXxoa OT BHUJIOBBIX MPU3HAKOB K
POIOBOMY MOHSATHUIO, OT MOHITHS C MEHBIIIUM 00BEMOM K TIOHSATHUIO C OOJIBIITUM 00BEMOM;

¢ OIIUCBIBATH CBOﬁCTBa TBépI[BIX, KUIKUX, I‘a3006p33HBIX BCIICCTB, BBIACIIAA UX CYH_IGCTBGHHBIG
[IPU3HAKU;

* XapaKTepU30BaTh BEIIECTBA 0 COCTAaBY, CTPOCHHIO W CBOWCTBAM, YCTAHABIIMBATH MPHYUHHO-
CJICOCTBCHHBIC CBS3U Me>1<)1y JTaHHBIMU XapaKTepI/ICTI/IKaMI/I BEUICCTBA,

d paCKpI)IBaTI) CMBICJI OCHOBHBIX XUMHWUYCCKHUX HOH?ITI/If/'I «aTom»», ((MOJ'IeKy.Ha)), ((XI/IMI/ILIGCKI/Iﬁ DJICMEHT»,
«IIPOCTOE BEIIECTBOY, «CIOXKHOE BEIIECTBOY, «BAJICHTHOCTHY, HCIIOJIb3Yysl 3HAKOBYIO CUCTEMY XUMUU;

* U300pakaTh COCTaB MPOCTEUIIMX BEMIECTB C IOMOMIBI0 XHUMHYECKHX (OPMYIT U  CYIIHOCTh
XUMHUYECKUX PEAKIUI ¢ TOMOIIBI XUMUYECKUX YPaBHEHUN;

® BBIYUCIIATH OTHOCI/ITGJ'II)HYI-O MOHGKYHSIPHYIO 158 MOHflpHy}O MaccChl BEUICCTB, 4@ TAKXKE MaCCOBYI-O JOJIO
XUMHUYECCKOT'O JIEMCHTA B COCANHCHUAX TJId OICHKU UX HpaKTquCKOﬁ 3HAa4YUMOCTH,

® CpaBHI/IBaTB 110 COCTaBy OKCHJbI, OCHOBAHUs, KUCJIOTBI, COJIH,

® KJ'[aCCI/I(bI/IIII/IpOBaTI) OKCHUIbI U OCHOBAHUIA 110 CBOfICTBaM, KHCJIOTBI U COJIA I10 COCTaBy;

* ONUCBIBATh COCTaB, CBOICTBA M 3HAu€HUE (B NMPHUPOAEC U MPAKTHUYECKON AEATEIbHOCTH 4YeJOBeKa)
MIPOCTBIX BEIIECTB — KHUCIIOPOJa U BOJIOPO/IA;

* 1aBaThb CpaBHI/ITeJ'IBHy}O XapaKTepI/ICTI/IKy XUMHWYCCKHUX DJJIICMCHTOB H Ba)KHefIHIHX COC}II/IHCHI/Iﬁ
C€CTCCTBCHHBIX CeMeﬁCTB IICJIOYHBIX METAIJIOB U T'aJIOTCHOB,

* [T0JIB30BATHCS JTJAOOPATOPHBIM 000PYIOBAHUEM U XUMUIECKOM TTOCYIOH;

hd HpOBO)II/ITI) HCCIIOKXHBIC XUMHNYCCKUC OIIBITHI U Ha6J'IIOJIeHI/I$[ 3a U3MCHCHUIMU CBOﬁCTB BCIIICCTB B
MpoIecce WX TPEBpaIlCHMiA; COOMI0IaTh TpaBHiIa TEXHUKHA O€30MMACHOCTH TMPH  MPOBEICHUN
HAOIIOAECHUN U ONBITOB;

* pa3aMyYaTh OSKCICPUMEHTAIBHO KHCIOTHI UM IIEJIOYH, IOJIb3YACh HWHIUKATOPAaMHU; OCO3HABaTh
HEO0O0XOUMOCTh COOIOIEHUST Mep OE30TIaCHOCTH MPHU OOpaIICHUH C KUCIOTaMH U MIEI0YaMHU.

* OIIPENICIATh PUHAUICKHOCTh HEOPTraHUYECKHX BEIICCTB K OJHOMY M3 M3YYCHHBIX KJIACCOB/TPYIII:
METaJUIBI U HEMETAJUIBI, OKCHIBI, OCHOBAHMS, KHCIIOTEI, COJIH;

* COCTABJIATH (DOPMYJIBI BEIIECTB M0 UX HA3BAHUSM;

* OIIPENICIIATh BAJICHTHOCTD M CTEIICHb OKHCIICHHS 3JICMEHTORB B BEIIIECTBAX;

BbInyCKHUK MOJYYHT BO3MOKHOCTH HAYYUTHCH:

*0CO3HABaTh 3HAYEHHUE TEOPETHUUECKUX 3HAHUH [Tl TPAKTUUECKON AeITeIbHOCTH YEJIOBEKa;

* OIMCHIBATh U3YUYEHHBIE 0OBEKTHI KaK CUCTEMbI, IPUMEHSS JIOTUKY CHCTEMHOTO aHAJN3a;

* IPUMEHATh 3HAHUS O 3aKOHOMEPHOCTSAX IEPUOTUYECKOM CHCTEMbl XHMUYECKUX BJIEMEHTOB [UIs
0OBSICHEHUS U MIPEIBUJICHUS] CBOIICTB KOHKPETHBIX BEIIECTB;

* pa3BuBaTh HMH(DOPMAIMOHHYIO KOMIIETEHTHOCTh IOCPEICTBOM YIJIyOJIeHHUs 3HAHWM 00 HCTOpUU
CTaHOBJIEHUSI XUMHUYECKOW HayKd, €€ OCHOBHBIX MOHITHH, MEPUOJAMYECKOrO 3aKOHA KaK OJHOTO W3
BYKHEHIINX 3aKOHOB MPHUPOJIBL, @ TAKXKE O COBPEMEHHBIX JIOCTHXKCHUAX HAYKU U TEXHUKHU.

* COCTaBJISITh MOJICKYJIIPHBIE U TIOJTHBIE MOHHBIE YPABHEHHUS IO COKPAIIEHHBIM HOHHBIM YPaBHEHHSIM;

* IPUBOAUTH IPUMEPHI PEAKIIHA, MOATBEP)KIAIOIINX CYIIECTBOBAHHE B3aUMOCBS3H MEX1Y OCHOBHBIMU
KJIacCaMH HEOPTaHUYECKUX BEIIECTB;

* IPOTHO3UPOBATh PE3YJAbTATHl BO3IACHCTBHUS pAa3NIUYHBIX (AKTOPOB HA H3MEHEHHE CKOPOCTH
XUMHUYECKOHN peaKinu;

* IPOTHO3UPOBATH PE3YIHTATHI BO3ACHCTBUS pa3NUYHbBIX (DAKTOPOB HA CMEIICHHE XHMHYECKOTO
paBHOBECHS.

* IPOrHO3UPOBATh XUMUUYECKHE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBA U CTPOCHUS;

* IPOTHO3UPOBATH CIIOCOOHOCTH BEIECTBA MPOSBIATh OKHCIUTENbHBIE WK BOCCTAHOBUTEIbHBIC
CBOMCTBA C YUETOM CTENEHEW OKUCIIEHUS 3JIEMEHTOB, BXOSIIUX B €T0 COCTAB;

* BBISIBJISITH CYLIECTBOBAHUE T€HETUUECKOM B3aUMOCBS3M MEXy BEIlIECTBAMU B PSY: MPOCTOE
BEILIECTBO — OKCHJI — TUAPOKCHJ — COJIb;

* XapaKTepU30BaTh 0COObIE CBONCTBA KOHIICHTPUPOBAHHBIX CEPHOU U a30THON KUCIIOT;



* IPUBOJUTH IPUMEPHI YPAaBHEHUN PEAKLUH, JISKAIIUX B OCHOBE IPOMBIIIJICHHBIX CIIOCO00B MOJTY4YEHUS
aMMuaKa, CEpHOI KUCIIOTBI, YyT'yYHa U CTaJIu;

* OIMCHIBaTh (PM3MUYECKHE M XUMHUYECKHE IMPOIECCHI, SIBIAIONIMECS YacThbIO KPYrOBOPOTa BEIIECTB B
IIPUPOJIE;

* OPraHU30BbIBaTh, IPOBOJIUTh YUEHUUYECKUE MPOEKTHI 10 MUCCIEAOBAHNIO CBOWCTB BEIIECTB, UMEIOIINUX
BAYKHOE NPAKTUYECKOE 3HAUCHUE.

* PaMOTHO 00paIIaThCs C BEUIECTBAMH B MIOBCETHEBHOM JKU3HHU;

* OCO3HaBaTh HEOOXOAMMOCTb COONIOJNCHHS MPAaBHI SKOJIOTUYECKH O€30MacHOTO TIOBEACHUS B
OKpY’Karolel NPUPOIHOU CpELE;

* IOHUMAaTh CMBIC]I U HEOOXOAUMOCTh COOMIOACHUS NPEANUCAHUM, MpelaraéMbIX B MHCTPYKIUAX IO
HCI0JIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBON XUMUH U JP.;

* HCIIOJIb30BaTh NPUOOPETEHHBIE KIHOYEBbIE KOMIIETEHTHOCTH MPU BBINOJIHEHWU HCCIEA0BATEIbCKUX
IIPOEKTOB IO U3YYEHHIO CBOMCTB, CIIOCOOOB MOJIy4EHHUS U PACIIO3HABAHUS BEIIECTB;

* pa3BUBaThb KOMMYHMKAaTHBHYIO KOMIIETEHTHOCTb, HCIOJb3Ysl CpEACTBA YCTHOW U NHCbMEHHOMN
KOMMYHHKAIIMM TpU paboTe ¢ TeKCTaMu ydyeOHHKAa U JOIOJIHUTEIBHOM JIUTEpaTypol, CIpaBOYHBIMU
TabJIMLaMH, MPOSIBJIATh TOTOBHOCTh K YBAKEHUIO MHOW TOYKHU 3PEHHUS MPU OOCYXKJIEHUU PE3yJIbTaTOB
BBITIOJIHEHHON paboThI;

* OOBEKTHBHO OIICHMBaTh MH(OpPMAIMIO O BEUIECTBAX M XUMUYECKHX IpoIleccax, KPUTUUYECKU
OTHOCUTBCSI K IICEBJOHAy4HOM HHOpManuu, HeIoOpOCOBECTHOW  pekjame,  Kacarolencs
WCII0JIb30BAHUS PA3JIMYHbIX BEIIECTB.

Conep:xaHue nporpamMmaI 8 Kiace

Tema 1. IlepBoHaYaIbHbIE XUMHYECKHE MOHATHS. (28 )

Tena u BemectBa. CBOMCTBA BEIIECTB. DTaJOHHBIC (PU3MUECKUE CBOMCTBA BEIICCTB. MaTepHalbl U
MartepuanioBeeHue. Poib XUMUH B )KU3HH COBpEMEHHOT0 o0mecTBa. OTHONIEHNE OOIECTBA K XUMHIH: XHMOQHUIHS U
xemodoous.

Mertone! n3yuenus xumuu. Habmronenne. DxcnepuMent. MonenupoBanre. Mojaenu MaTepraabHbIE U 3HAKOBBIE WITH
CHUMBOJIGHBIE.

I'asbl. XKunkoctu. TBEpble BeliecTBa. B3anMHbIe MepeX0/ibl MEXYy arperaTHBIMU COCTOSTHUSIMH BEIIECTB: BO3TOHKA
(cybmumarus) 1 necyOonuMaIus, KOHJACHCAINS U HCIIApeHre, KPUCTAIDIH3AIHS U TIaBJIeHNUE.

Ousnveckue sBiIeHnd. UncThIe BemecTBa 1 cMecr. | OMOreHHbIe U TeTeporenHbie cmecn. CMecu ra3o00pas3Hble,
)uakue, TBEpbIe. CrocoObl pa3faelieHus CMeceii: TTeperoHka (TUCTIILIAINS), OTCTauBaHue, (GUILTPOBAHNE,
KpUCTAJUTH3AIHS WK BeITapuBanre. Xpomarorpadus. [IpuMeHenre 3Tux crmocoboB B 1ab0OpaTOpHON MPaKTHKE, HA
MIPOM3BOJICTBE U B OBITY.

XUMUYECKHEe 3JIEMEHThI. ATOMBI  MOJIeKyIbl. [IpocThie n cioKHBIE BemecTBa. AJUIOTPOITUS Ha MPHIMePE KHCIopoaa
u yriepoaa. OCHOBHBIE ITOJIOKEHUST aTOMHO-MOJIEKYIIsIpHOTO yueHus. oHbI. BemecTBa MOJIEKyISIPHOTO H
HEMOJIEKYJISIPHOTO CTPOCHUSI.

3Haku (CHMBOJIBI) XUMUYECKUX d1eMeHToB. H(bopMaIws, KOTOPYIO HECYT 3HAKH XUMUYIECKUX PIIEMEHTOB.
OTUMOJIOTHSI Ha3BaHUH HEKOTOPBIX XUMUYECKUX 3J1eMEeHTOB. [leproanyeckas Tabnuna xuMudeckux 3memMenToB [, M.
MemnneneeBa: KOPOTKOIEPUOTHBINA 1 JITUHHONIEPUOIHBIN BapraHThI. [leprnonsr u rpymmel. ['maBHas u mobouHas
HNOArpyNIbl, Wik A- u b-rpynnel. OTHOCUTENbHAS aTOMHAs Macca.

Xumndeckre Gopmynsl. Manexcs 1 koddunmenTs. OTHOCHTENbHAS MOJEKYJIsIpHAs Macca. MaccoBast Toms
XMMHYECKOT0 AJIeMeHTa B coeinHeHnH. MH]opMarus, KOTOpyo HECYT XUMHUYECKHE (hOPMYJIBL.

BanentHOCTE. XMMHYECKHE 3JIEMEHTHI C IOCTOSTHHON M TTepeMEHHON BaJIeHTHOCTHI0. BBIBO )OpPMYITBI COeAMHEHUS
o BajieHTHOCTH. OTnpenenenre BaJeHTHOCTH XUMUYECKOT0 3JieMeHTa 1o ¢popmyiie BeriecTBa. OcTaBiieHHe Ha3BaHUH
COCJIMHEHUH, COCTOSIINX U3 ABYX XMMHYECKUX AJIEMEHTOB, 110 BAJICHTHOCTH. 3aKOH ITOCTOSHCTBA COCTaBa BEIIECTB.
XuMHYecKre peakiny. PeareHTsl ¥ MPOayKTHI peakiuu. [I[pu3Haku XUMUYECKAX peakiuii. Y cJIOBUS IPOTEKAHUS U
MIpeKpaIieHnss XUMHYECKIX peakiuil. Peakiinu roperns. DK30TepMHUECKUE U SHAOTEPMUIECKUAE PEAKIIHH.

3aKkoH coxpaHeHus Macchl BetecTB. CocTaBiIeHne XUMUYECKIX yYpaBHeHHH. MH(opmanus, KOTopyro HecET
XUMHYECKOE ypaBHEHHE.

Knaccudukarus XuMHIECKIX PEaKIHi M0 YUCITY U COCTABY MCXO/IHBIX BEIIECTB U MPOIYKTOB peakiuu. Peakiuu
COCIIMHEHUS, PA3JIOKEHUs, 3aMelleHus], oOMeHa. KaTanmm3aTtopsl u kaTanms.

Hemonctparuu. Komekius MaTepralioB U U3enuii u3 Hux. Mojienu, UCoinbp3yeMble Ha YPOKax (GU3NKH, ONOJIOTHH H
reorpaduu. OObEMHBIE U IIAPOCTEPIKHEBBIE MOJIEIN MOJIEKYJl HEKOTOPBIX BellecTB. Moaenn KpUCTaNIMUYecKHX



pewmérok. Cobupanue npubopa A1 MosydeHus ra3a U MpoBepKa ero Ha repMeTHIHOCTh. BO3roHKa cyxoro npaa.
ArperatHblie COCTOSIHMSI BOABI. Pa3aeneHne AByX HECMEIIMBAIOIINXCS KUAKOCTEH ¢ TOMOIBIO JETUTENbHON BOPOHKH.
Huctumsrop u ero padora. YcranoBka i GpuiabTpoBaHus U e€ padota. Komekius ObITOBBIX TPUOOPOB AJIS
¢unpTpoBaHus Bo3ayxa. Pazmenenue kpacsiiero BemiecTsa gaomacrepa ¢ MOMOIIbI0 OyMakHOW XpoMaTorpaguH.
Mogenu annoTponHeix Moaudukanuid yriepona. [lomyuenue o3oHa. KoporkoneproaHsiii U JIMHHOIEPHO JHBIA
BapuaHThl [lepronnueckoit cucteMbl xumudeckux anementoB . Y. MenaeneBa. Moaenu aToMoB 371eMeHTOB 1 -3-T0
nepronoB Ilepuonnyeckoit cucreMsl xumudeckux snemenToB Jl. Y. MenaeneeBa. KoncrpyupoBanue
HIapocTepKHEBBIX Mozeneil Monekyn. Komnekius BemecTB ¢ HOHHOH cBs3bI0. Kosekius BemecTB MOIEKYyISIPHOTO U
aTOMHOTO CTpOeHHA. Mo/ieTi MOHHBIX, MOJIEKYJISPHBIX, aTOMHBIX U METAINTHYECKUX KPUCTATNTNYECKUX PEIIETOK.
Komnekuus «Metaiisl u cruaBei». Anmapar Kunma. Pasnoxkenune ouxpomarta ammonust. ['openne cepbl. OBITH,
WJUTIOCTPHUPYIOLINE 3aKOH COXPaHEHHs Macchl BemlecTB. ['openne gocdopa, pacTBOpeHHEe NPOJyKTa TOPEHHUS B BOJIC H
HCCIIeIOBaHNE TIOJTYUYEHHOT 0 pacTBopa JJakMycoM. B3zaumoneiicTBre coistHON KUCIOTHI ¢ IUHKOM. [lonyuenue
ruapokcuaa menu (1) u ero pasnokeHue Npu HarpeBaHUU.

JIabopartopuble onbITH. 1. O3HaKoMiIeHHE ¢ TabopaTtopHoi nocyaoii. 2. [IpoBepka npubopa A MOMy4YeHUs Ta30B Ha
repMeTHYHOCTh. 3. O3HaKOMIIEHHE C MUHEpaiaMu, 00pa3yroImUMe IrpaHuT. 4. [IpuroToBieHme reTeporeHHol cMecH
IIOPOLIKOB K€eJe3a U CEPbI U UX paszeneHue. 5. M3rorosieHue MOJENIN, HIUTIOCTPUPYIOLIEN CBOWCTBA METAJIIMYECKON
CBs3U. 6. B3aumonelicTBre paCTBOPOB XJIOpU/IA U MOIUIA KaIHsI C pacCTBOPOM HHUTpata cepebpa. 7. Ilomyuenune
runpokcuaa meau (I1) u ero B3auMoseiicTBue ¢ cepHOM KHCI0TOM. 8. B3anMonelicTBre pacTBopa cofibl ¢ KUCTIOTOM. 9.
Pasnoxenue mepoKcHIa BOAOPOAA € MOMOIIBI0 Okcuaa maprania (1V). 10. 3amemneHue xxene3oM Meau B
MEIHOM KYTIOpOCE.

[paktrndeckue padotsl. 1. [IpaBuiia TeXHUKU O€30MACHOCTH M HEKOTOPBIE BU/IBI PA0OT B XMMUYECKOH JIab0paToprun
(kaOunere xumun). 2. HaGmronenue 3a ropsieii cBedoii. 3. AHaIM3 IMOYBHI.

Tema 2. Baxkneiimme npeacraBuTe 1M HEOPraHMYECKUX BellleCTB.

KonuuecTBeHHbIC OTHOIICHUS B XUMUH (28 1)

CocraB Bozayxa. [lorsiTre 00 00bEMHOI /107I€ KOMITOHEHTA T'a30BOM CMECH M pacdéThl, CBSI3aHHBIE C HCITOIB30BAHUEM
3TOI'O IIOHATHSL.

Kwucnopon. O3on. [Tonyuenne kucnopona. CodupaHue U pacio3HaBaHUE KUCIOpoaa. XUMHUIECKHE CBOHCTBA
KHCJIOpOJa: B3aUMOJCHCTBHUE C METaJUIaMH, HEMETaJUIaMU U CJIOKHBIMHU BeliecTBamu. [Ipumenenue kuciaopoza.
Kpyrosopot kuciopoza B npupoze.

Oxcuapl. CocraBieHne Ha3BaHUH okcuaoB 1o hopmyiaM. CocraBiieHre GOpMYJI OKCHIOB IO Ha3BaHHUSM.
IIpencraBuTenu OKCUIOB: BOJIa, HETallIEHas U3BECTh U YIJIEKUCIIbIN ras.

Bonopon B mpupoze. dusznueckne XuMUUECKHUE CBOMCTBA BOJOPO/IA, €r0 MOyYEeHUE U IPUMEHEHUE.

Kucnotsl, ux cocras, kiaccuukariys o pacCTBOpUMOCTH U HAIW4MIO Kucsiopoaa. Munukatopel. Tabnuna
pactBopumoctu. IlpencraBurenu Kucior: consiHasi U cepHasi KUCIIOTEI.

Comu. CocraBienune Ha3BaHui coneit mo popmynam. CocraBieHre GopMmyd coneil o Ha3BaHUSM. PacTBOpUMOCTB
coneit B Boze. IlpencraBurenu cosee: XJI0pua HATpHsI, KapOoHAT HATpUs, PochaT KaIbIus.

[Toctosiaras Aoraapo. KommdectBo Bemectsa. Momibs. Mosspaas Macca. KpaTHble eTMHATIBI H3MEPEHUS KOJTHYIECTBA
BEILECTBA — MUJUIMMOJIb ¥ KHJIOMOJIb, MUMMHUMOJISIPHAs U KMIIOMOJISIPHAsI Macchl BelecTB. Pacuérel ¢
HCIIOJIb30BAaHUEM IOHITUH «KOJTMYECTBO BEIIECTBA», «MOJISAPHASI MACCay, «IIOCTOSSHHA ABOTaIpo».

3akoH ABoraapo. MomnsipHbIil 005EM ra3000pa3HbIX BemiecTB. OTHOCHTENBHAS FIOTHOCTH OHOTO Ta3a 10 IPYToMy.
KpaTHbie enuHuLBI H3MEPEHNS — MAJUTUMOJISIPHBIA M KUJIOMOJIAPHBIIHO00BEM ra3000pa3HbIX BelecTB. Pacuérsl ¢
WCTOJIb30BaHUEM MOHITUH «KOJIMYECTBO BEIIECTBA», «MOJIAPHBII 00BEM», IIOCTOSIHHA ABOrapoy.

Iunpocdepa. Kpyrosopor Bons! B pupose. duzndeckue 1 XUMUIECKHe CBOHCTBA BOJIBI: B3aMMOJICHCTBHUE C
OKCHIAMH.

OcHoBaHus, ux coctaB. CocTaBieHne Ha3BaHU OCHOBaHMH 110 Gopmynam. CocraBieHre GopMyi OCHOBaHHA O
Ha3BaHUSAM. PacTBOpUMOCTbh OCHOBaHUH B Boze. M3MeHeHne OKpACKU MHIUKATOPOB B LIEIOYHOU Cperie.
[IpencraButenu menodeil: THAPOKCHI HATPUS, THAPOKCUH KaJIUsl, THAPOKCH]L KaJIbIHL.

PactBopsl. PactBopuTens u pactBopéHHoe BeniecTBo. PacTBopenue. I'uapatel. MaccoBasi 1051 pacTBOPEHHOTO
BelecTBa. Pacuérel, CBS3aHHBIE C HCIOIB30BAaHUEM IOHSTHS «MaccoBas J0JIs1 PACTBOPEHHOTO BEIIECTBAY.
Hemonctpanuu. Onpenenenne coaepkaHus Kucuopoaa B Boayxe. [lomyueHue kucinoposaa pasnoxeHneM IepoKcuaa
Bonopoaa. CoObupaHue KuCIIOpoAa METOIOM BBITECHEHHS BOJBI M Bo3ayxa. PacnozHaBanue kuciopona. I'openue
Marsusi, yris, cepsl u ¢pocppopa B kucinopoze. Komnekust okcunos. Ilonydenue, cobnpaHue 1 pacrio3HaBaHUE
Bonopona. 'openne Bogopoaa. Bzaumoneiicreue Bogopona ¢ okcugom meau (1I). Komtekius MuHepanbHBIX KHCIIOT.
[IpaBuio pazbaBneHnsi KOHIEHTPUPOBAaHHOM cepHOM KucnoThl. Komnekuus coneil. Hekoroprie BemecTsa
KOJIMYECTBOM BellecTBa 1 Moib. Mozens MOIApHOro 00bEMa ra3000pa3HbIX BemiecTB. Koiiekurs oCHOBaHUM.
Jlaboparopusie onbiThl. 11. IloMyTHEeHHE H3BECTKOBOW BOJBI IPU MPONYCKAaHUH Yepe3 He€ yrieKuciaoro rasa. 12.
[Tonmyuenne Bonoposa B3aMMOAECHCTBUEM IMHKA U COJISTHOM KUCIIOTBHI. 13. Pacno3HaBaHue KUCIOT
MHAUKaTopaMH. 14. MI3MeHeHne okpacku HHONKATOPOB B IET0YHOM cpene. 15. O3HakoMiIeHHe ¢ penapaTaMu
JIOMAIIIHEN WIH IIKOJIBHOM alTeuKH: pacTBOPOM MEPOKCHIa BOJOPO/A, CIUPTOBOM HACTOMKU MOAA U HAILIATBIPHOTO
CIupTa.



ITpaxtuueckue pabotsl. 4. [Tomydenne, cobupanue, pacrozHaBanue kuciaopoaa. 5. [lomydenue, codbupanue,
pacrno3HaBaHue Bogopoaa. 6. [IpuroroBnenye pacTBopa ¢ 3alaHHO MacCOBOH J10JIel PaCTBOPEHHOrO BEIIECTBaA.

Tema 3. OcHOBHBIE KJIACCHI HEOPTAHMYECKUX coeHHeHui (22 )

OcHOBHEIE CBeICHUS 00 OKCHJIaX, UX KIIaCCU(HUKAIIUK, Ha3BaHUAX, CBOMCTBaX. CIIOCOOBI OTYYCHUS OKCHJIOB.
OcHoBaHus, UX KiIaccu(UKalus, Ha3BaHUs U CBOWCTBA. B3anuMoeiicTBHE C KUCIIOTaMU, KUCIIOTHBIMH OKCHJIAMU U
cosimu. Pa3noskeHue HepacTBOPUMBIX OCHOBaHHM. CIOCOOBI MOTYYEHUS OCHOBaHUIA.

Kucnorsl, ux knaccudukanms u Hazpanus. OO0Iue XUMUYECKHE CBOMCTBA KUCIIOT. B3auMoieiicTBrAe KMCIIOT C
MeTaJIaMH. DJIEKTPOXUMUYECKUN Pl HAPSHKEHUN METaToB. B3auMoeiicTBrE KUCTIOT ¢ OKCHAAMHU METAJIIOB.
B3aumonelicTBue KUCIOT ¢ OCHOBaHUAMHU. Peakuus HeliTpanu3auuu. BzaumoaeiictBue kucior ¢ consimu. [lonyuenue
OCCKHUCIOPOIHBIX M KUCIIOPOJICOEPKAIIUX KUCIIOT.,

Coinu, ux kinaccudukanys u cBoricTBa. B3aumoselicTBre coneld ¢ KUCIOTaMH, IIelIouaMu, coJiiMu. B3auMoneiictpue
coJjiel ¢ MeTaJllaMH, 0COOCHHOCTH ATHX PEaKIU.

I'enernueckue psiapl MeTana U HeMeTasuia. [ eHeTnueckast CBsI3b MEXAY KilacCaMU HEOPTaHMYECKUX BEIECTB.
Hemonctparuu. Komnekius «Oxcuapy. ['openue pocdopa, pacTBOpeHHe MPOYKTa TOPSHUS B BOJIC U UCCIICIOBAHUE
MOJIy9eHHOT0 pacTBopa JakmycoM. Kommekmus «OcnoBanusy». Komiekmus «Kucnoteny. BzaumoseiicTBre KuciaoT ¢
Metaiiamu, okeuyiamu. Kosmnekius «Conmy». Bzaumoneiicteue coseii ¢ menoyamu. KauecTBeHHbIE peakiiy Ha
HCEKOTOPbIC aHNOHBI U KaTUOHBI.

JlabopaTopHbie onbiThl. 16. B3anMoelicTBHe OKCHIa KaJIbIUS C BOJIOM. 17. TlomyTHEHHE
M3BECTKOBOM BOBI IIPU MPOITYCKAaHUH uepe3 He€ YIIEeKUCIIOro rasa. 18. Peakuus Heifrpanuzamuu. 19.
[Monmyuenne runpokcuna memu (I11) u ero B3aumoneticteue ¢ kuciaoroil. 20. Paznoxkenue runpokcuna menu (I11) mpu
HarpeBanud. 21. BzanMoneiicTBre KuciaoT ¢ Metamnamu. 22. B3anMoseiicTBre KUCIOT ¢ comsiMu. 23. O3HaKOMIIEHHUE C
KoJuTeKIuel coneit. 24. Bzanmogeiicteue cynbdara mean (II) ¢ xemesom. 25. Bzaumonelictue coneit ¢ consmu. 26.
I'enernueckas cBsI3b Ha IPUMEPE COECTUHEHUIN MEH.

[Ipaktrueckas pabora. 7. Pemenne skcriepuMeHTaNBHBIX 33724 110 TeMe «OCHOBHBIE KIIaCChl HEOPTaHUIECKUX
COEMHEHUI».

Tema 4. Ilepuoanyeckuii 3aKoH

U TIepHOoANYIecKas CHCTeMa XUMHYeckux deMenToB J]. 1. Menneneesa (13 u)

EcTecTBeHHBIE CeMENCTBAa XUMUYECKHUX AJIEMEHTOB: IIEJIOYHBIE U MIETOYHO3EMENbHbBIE METAIIJIbI, TaJIOT€Hbl, UHEPTHBIE
(6maropoHbIe) Ta3bl.

AmdporeprOCTh. AMDOTEpHBIE OKCHIBI ¥ THAPOKCUIBL. [I0HATHE «KOMIUIIEKCHBIE COITH.

Otkpeitre J1. . MennaeneeBsiM Ileproanmdeckoro 3aKoHa u co3ganue uM [leproaudeckoll CHCTEMBI XUMHIECKUX
JJIEMEHTOB.

XapaKTepuCTHKa dJIeMEeHTa-MeTalia ¥ dJieMeHTa-HeMeTala 1o X HoiIokeHuto B [lepruoanyeckoit cucreme
xumudeckux 3jaeMmerToB . Y. Menneneena.

Hemonctparuu. Pazmiransie popmer Tadmur [leproamdeckoi cucteMbl. MoaenmipoBaHue MTOCTPOSHUS
ITepuoauyeckoi CUCTEMBI.

JIaboparopusblit onbIT. 27. [TonydeHue aMpoTepHOro r'UIPOKCHIA H UCCIIEA0BaHIE €0 CBOMCTB.

Tema 5. OKHCIHTEIHLHO-BOCCTAHOBUTEIbHbBIE peakiuu (9 4)

Crenenb okucieHusi. CpaBHEHUE CTEIIEHH OKHUCICHUS U BaJeHTHOCTH. IIpaBuiia pacuéra cTeneHeld OKUCIECHUs 1o
xuMudeckuM popmymnam. OnpeneneHue CTelneHed OKUCISHHS VI 3JIEMEHTOB, 00pa3yIOLIMX BELIECTBA Pa3HbIX
KJIaCCOB.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakui. OKUCIUTENb U BOCCTAHOBUTENb, OKHCIIEHUE U BOCCTAHOBJICHHE.
PaccranoBka k03()(hUIIEHTOB B OKUCINTEIHHO-BOCCTAHOBUTEIBHBIX PEAKLIMAX METOJOM 3JIEKTPOHHOTrO OajaHca.

TemaTuveckoe NJIAHMPOBAHUE

Tema KonnuecTBo yacos
10 TIJTaHY 1o (axty
Tema 1. [lepBoHayasibHBIE XUMAYECKHE TTOHSTHSI. 28
Crpoenue aToMa. XUMHYECKasl CBSI3b
Tema 2. Baxkneiimme npecTaBUTEN HEOPraHHYECKIX BEIECTB. 28
KonnuecTBeHHEBIEC OTHOIICHUS B XUMUU

Tema 3. OcHOBHBIE KJIACCHI HEOPTAHMYECKUX COCTMHEHHH 22

Tema 4. [lepronuveckuii 3aKOH U IIEPUOANYECKAs CHCTEMA 13
xumuueckux saementoB JI. Y. Menaeneesa

Tema 5. OKHCIUTENHHO-BOCCTAHOBUTEIBHBIE PEAKIIHH 9
Pezeps 2

Wroro 3a rox;: 102




I[IpakTHYeckas 4acTh MPOrpaMMbl

®dopma paboTh
Kontponbhsie JlaGoparopHble [TpakTuyeckue
Tema paboThl OITIBITHI paboTsI
o o o o o o
TJIaHy tbakry TJIaHy tbakry TJ1aHy dbakty
Tema 1. [TepBonauansHbIe 1 10 3
XUMHAYECKUE MTOHSTHSL.
Tema 2. Baxxnelime npeacTaBUTeNn 1 5 3
HEOPraHMYECKUX BELICCTB.
KonuvecTBeHHBIC OTHOLICHUS B
XUMUHU
Tema 3. OcHOBHBIE KJTacChI 1 11 1
HEOPTaHWYECKUX COCTMHEHUN
Tema 4. [lepuonnyeckuii 3aK0H U 1 1 — —
MepuouecKas CHCTeMa
XUMHUUYecKkux snementon /I, W.
Menneneepa
Tema 5. OxucnuTensHO- 1 — — — —
BOCCTAaHOBHUTEJBHBIC PEAKITIH
Wroro 3a rog 5 27 7

IToypouHoe mjaHupoBaHue

Tema

Tema 1. [lepBoHadaabHbIe XUMHUYECKHE TOHATHS (28 U)

Ypox 1. Ilpeamer xumuu. Poiie XUMHUH BXXKU3HA YEITOBEKA
JI/o 1. O3HakoMIIeHHE ¢ 1a00paTOPHOI
MoCyA0u

Ypox 2. MeToapl n3ydeHus: XUMUU

VYpox 3. ArperaTHbie COCTOSHYSI BEIIECTB

JI/o 2. TlpoBepka nprbopa Jyis MOTyYEHUSITa30B Ha FePMETHYHOCTb

Ypox 4. Ilpakmuueckas paboma Ne 1.

«IIpaBmta TeXHUKH O€30MTACHOCTH M HEKOTOPHIC BUABI PAaOOT B XUMHUUYECKOMIabopaTopnn (KaOMHETE XUMHH )»

Ypox 5. ®usnaeckue siBeHus B xumuuJl/o 3. O3HakoMIIeHE ¢ MUHEpaTaMH, 00pa3yIOIIMMH TPAHHAT.
JI/o 4. IlpuroToBIICHHE TETEPOTreHHON CMECHITOPOIITKOB JKeJIe3a U CEPhl M UX pa3/ICIICHIE

Ypox 6 [Ipakmuueckas paboma Ne 2
«Habaroodenue 3a copsueii caeyoiiy

Ypox 7. [Ipaxmuueckasn paboma Ne 3
«AHaJu3 MMOYBE

Ypox 8. ATOMHO-MOIIEKYIApHOE yISHHE.
XMMUYECKHE JIEMEHTEHI

Ypox 9. ATOMHO-MOIIEKYIApHOE yISHHE.
XMMUYECKUE IIEMEHTEHI

VYpox 10. 3HaKku XUMUYECKUX HJIEMEHTOB.
[lepnoauueckast Tabauua

VYpox 11. 3HaKku XUMUYECKUX HJIEMEHTOB.
[lepnoauueckast Tabauua

Ypox 12. OTHOCHTENBbHASI AaTOMHASI Macca

Ypox 13. Xumnueckue ¢popmynbl. UHAEKCH 1 K03 GUIHEHTHI.

Ypox 14. OtHOCcHuTeNbHAs MoKy sipHasi hopMyna

Ypox 15 Kauecmeennwiii u konuuecmeaennboiil
cocmas ewecmsd

yp0K 16. MaccoBas J0JI1 XUMHYCCKUXOJICEMCHTOB B COCIMHCHU N

VYpox 17. Banentaocts. CTpyKTypHBIE
(hOpMYIIBL

Ypox 18. BeiBoa ¢hopMyIibl 110 BAJIEHTHOCTH

Ypox 19. OnpeneneHre BaICHTHOCTH
aJIeMEHTa 1Mo OopMyIie BEIecTBa




Ypox 20. CocraBienue Ha3BaHUN
COCTMHEHMH . 3aKOH MOCTOSIHCTBA COCTABABEIIIECTB.

Vpox 21. Xumuueckre peakiiinu, TPU3HAKH HYCIOBHUS MPOTEKAHUS PEAKIHH.

Jl/o 6. B3aumopeiicTBrE pacTBOPOB XJIOPHIAKAIHS C PACTBOPOM HUTpaTa cepedpa.

Jl/o 7. Tonyuenue ruapoxcuaa meau (1) nero B3aumoneiicteue ¢ cepHoit kucnotoi. JI/o 8. B3aumoseiictpue
pacTBOpa COJbl C KUCIIOTOM

Vpox 22. Xumuueckue ypaBHeHUS,
COCTABJICHUE YPABHEHUM.

Ypox 23. Turbl XUMUYECKUX peaKiinii. Peakiiny cCoeIMHEHUS U Pa3IoKECHUs.
J1/0 9. PaznoxeHune nepokcuaa BOJ0po/a CroMolbio okcuaa Maprania (1V

Ypox 24. Peakiuu 3amelieHus 1 0OMeHa.
JI/0 10. 3amernieHmne >xee30M MeId BMETHOM KYIIopoce

Ypox 25. Peaxyuu 3amewenus u oomena

Ypox 26. [loemopenue u 0606wenue nomeme «llepsonauanvrvie xumuyeckue
NOHAMUAY

Ypox 27. Konmponvhas paboma 1 no meme
«llepsonauanvrvle Xumuueckue NOHSIMUsLY

Ypox 28. Ananuz konmpoavrot pabomoi.

Tema «Baxuenme npeaAcCTaBUTEIN HCOPTaHNYCCKUX BEIICCTB. KomnyecTBeHHbIE OTHOIIIEHUS B XUMH)Y
(28 gacoB)

Ypox 29. Cocras Bo3yXA.

VYpox 30. Pemienne 3a1au Ha 00bEMHYIO
JOJIIO.

Ypox 31. Kucnopoa. Ozon. [lomydennexucioposa.

Ypox 32. Xumuuecxue ceolicmea unpumenenue KUciopood.

Ypox 33. [lpaxmuueckas paboma Ne 4
«llonyuenue, cobupanue u pacno3HA8AHUEKUCIOPOOAy.

Ypox 34. Oxcuowi.

Ypox 35. Oxcuowi.
JI/o Ne 11. [lomymuenue uzgecmkogoil 600bl NPU RPONYCKAHUU Yepe3 Heé YeaeKUCI020243d

Ypox 36. Booopoo., guzuueckue ceoticmaa.
JI/o Ne 12. Tlony4eHue Bogopoaa
B3aMMOJICHCTBUEM LIMHKA U COJITHOMKUCIIOTBI

Ypox 37. Xumuueckue ceoticmea 6000pooa.

Ypox 38. [IpakTruekas padora Ne 5
«[Tonyuenune, COOMpaHKe M PACTIO3HABAHUEKUCIOPOIa»

Ypok 39. Kucnotsl, cocTaB HKIaCCU(pUKAITHS.
JI/o Ne 13. Pacrio3HaBaHUE KUCIIOT
WHUKATOPAMHU

Ypok 40. CepHas u cosisiHa KHCIIOTBI, UXCBOMCTBA.

Ypox 41. Conu, 3 cocTaB v Ha3BaHUS.

Ypox 42. KonnyectBo BemecTBa. Moib.

Ypox 43. MonspHbIil 00beM ra3oB. 3aKOH
ABoragpo.

Ypox 44. PacdéTsl IO XUMHYECKUM
YpaBHEHHSIM

VYpox 45. Pacuérbl 1o XMUMUYECKUM
YpaBHEHHSIM

Ypox 46. Pacuemul no xumuueckum
VDABHEHUSIM.

Ypox 47. Pacuemvi no XumuyeckumypagHeHusm.

Ypox 48. Bona. OcHoBaHUs
Jl/o Ne 14. VI3ameHeHue OKpacKu WHAUKATOPOB B IIENIOYHON Cpejie

Ypox 49. OcHoBaHUS, X COCTaB.

Ypox 50. PactBopsl. PacTBopenue.
JI/o Ne 15. O3nakoMJIEHHE C ITpenapaTamMyIOMallHed WK IIKOJIBHON allTeYKH: pacTBOPOM MEPOKCHAA BOAOPO/A,
CHMPTOBOM HACTOMKH MOJIa U HAIIATHIPS

Ypox 51. Maccosas dona pacmeopentozo
seujecmsa.




Ypox 52. [Ipaktrueckas padora Ne 6
«[IpuroroBieHue pacTBopa c 3aaHHON
MAaCCOBOM JI0JIEH PACTBOPEHHOIO BELLIECTBA»

Ypoxk 53. Penienue 3a1a4 Ha MacCOBYIOIOJIIO PACTBOPEHHOrO BEIIIECTBA

VYpox 54. O6001enne u cucTeMaTU3anys 3HaHUH Mo TeMe «BaskHei1re mpeacTaBuTeIn HeOpraHnYeCKuX
BeniecTB. KonnuecTBeHHbIE OTHOIIEHUS] B XUMHUUY

Ypox 55. KontponbsHas padora Ne 2 o teme «BakHelime npencTaBUTeIn HEOPTaHUIECKUX BEIISCTB.
KonmyecTBeHHBIC OTHOIICHHS B XUMHUI

Ypox 56. Ananu3 KOHTPOIBHOW PabOTH U
paboTa HaJ| OIIMOKaMuU

Tema 3. OcHOBHBIE KJIACCHI HEOPraHMYECKUX BelecTs (22 )

Ypox 57. Okcuapl: knaccupuranus u
CBONCTBA

Ypox 58. Okcuppl: knaccudukanus U CBONCTBA
Jl/o Ne 16. BzanmogeiicTBre OKCHIAKaJIbIUsI C BOJIOH.
Jl/o Ne 17. TlomyTHEeHHE N3BECTKOBOM BOJIBI TPH MPOITYCKAHUM Yepe3 He€ M3BECTKOBOrorasa

Ypox 59. Okcunpl: kaaccupukanus u
CBOMCTBA

Ypox 60. Okcuapl: knaccubukanys UCBOMCTBA

VYpox 61. OcHoBaHMsI: KiIaccUpHKAIINs HCBOMCTBA

JI/o Ne 18. Peaxkius HEHTpau3aIiu.

JI/o Ne 19. Tlonyuenne ruapokcuaa meau (11)u ero B3anmoeiicTBrE ¢ KACITOTOM.
JI/o Ne 20. PazjioxxeHre ruipoKCHia Meau

(1) npu HarpeBaHun

VYpox 62. OcHoBanwus: KaccupuKaIus u
CBONCTBA

Ypok 63. OcHoBanus: kmaccu(uKarus NCBOMCTBA

Ypox 64. OcHoBanus: Ki1accuukamnus 1
CBOIICTBA

Ypoxk 65. Kucnotsl: kiaccuuKaIms HCBONCTBA
Jl/o Ne 21. B3auMoelicTBHE KUCIIOT CMETaJIIIaMHU.
Jl/o Ne 22. B3auMoaelicTBHE KUCIOT CCOISMH.

Ypox 66. Kuciorsl: knaccudukaims u
CBOIICTBa

Ypox 67. Kucnorsl: knaccudukaims u
CBOIICTBa

Ypox 68. Kuciorsl: knaccudukaims u
CBOIICTBa

Ypox 69. Conu: xnaccudukanus u cBoiicTea/l/o Mo 23. O3HaKOMIIEHHE C KOJJIEKIIUEH CONEH.
Jl/o Ne 24. B3anmopetictBue cynbhara Meau

(1) ¢ xeme3om.

Jl/o Ne 25. BzanmopelicTBHE COJeil CCONSIMA.

Ypox 70. Comu: xnaccuukanus ¥ CBONCTBA

Ypox 71. Comu: xnaccuukanus U CBONCTBA

Ypox 72. Conu, knaccughuxayus u ceoticmeaa.

Ypox 73. I'enernueckas cBs3b MEXKIYKIaCCAaMU HEOPTaHUYECKUX BEIIECTB
Jl/o Ne 26. I'enerrueckas CBSI3b HA MPUMEPECOCTMHEHUN Men

Ypozc 74. I'eHernueckas CBsI3b MCKAYKJIAaCCaMU HCOPIraHNYCCKUX BCIICCTB

VYpox 75. Ilpaktuueckas padora Ne 7
«Pemenne sKCcIiepIMEHTAIBHBIX 33124 110
TeMe «OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COSTMHEHUI )

Ypox 76. O6o6menue mo reme «OCHOBHBIE
KJIACChI HEOPTAHUIESCKUX COCIMHCHHI

VYpox 77. KourponbHas pabota 1o teme
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX COeTMHEHU I

Ypox 78. Ananu3 KOHTpOIbHOU paboThl moTeMe « OCHOBHBIE KIIACChl HEOPTaHHYECKHX
COCTMHEHUI

Tema 4. Ilepuonnueckuii 3aKoH
Y Tiepuoiueckas cucreMa xummudeckux anemenToB Jl. . Menneneesa (13 u)

Ypox 79. EcrecTBeHHBIC ceMelicTBa
XUMHYECKUX JIEMEHTOB




VYpox 80. AmdorepHocTb
Jl/o Ne 27. Tlonydenue aMm(OTEepHOro THAPOKCH]IA U UCCIICIOBAHNE €r0 CBOWCTB

Ypox 81. AmdorepHocTh

Ypox 82. Otkpertue J1. 1. MenneneeBbM
MEPUOJMUECKOr0 3aKOHA

Ypox 83. [lepuoanyeckas cucrema
xumudeckux snementoB Jl. Y. Menaeneesa

Ypox 84. [lepunonnyeckas cucrema
xumudeckux snemMenToB JI. . Menpaeneera

Ypok 85. XapakrepucTuka XMUMHUECKOT0 3JIEMEHTa Ha OCHOBaHUH ero mosokenus Bllepuoauueckoii cucreme
XUMHNYCCKUX
anemenToB J[. 1. MenneneeBa

VYpok 86. XapakrepucTuka XMUMHUECKOTO 3JIEMEHTA Ha OCHOBAHHUH €0 MOJIOKCHHUS B
ITepuognueckoii cucreme xuMmuueckuxaaemeHToB [. . Menneneera

Ypok 87. XapakrepucTuka XUMHIECKOTO 3JIEMEHTa Ha OCHOBAHHUH €T'0 MOJIOKCHHUS B
ITepuognueckoii cucreme xuMmuueckuxaaemeHToB . . Menneneera

VYpok 88. XapakrepucTuka XUMHYECKOTO JIEMEHTAa Ha OCHOBAHHUH €TI0 MOJIOXKCHHUS B
ITepuognueckoii cucreme xuMmuueckuxaaemeHToB . . Menneneera

Ypox 89. O60011IeH e 3HAHUH T10 TEME
«Ilepuonnueckuii 3akoH 1 nepuogndeckascucrema /1. 1. Menaeneesa»

Ypox 90. KonTponbHas paboTa 1mo teme
«Ilepuonnueckuii 3akoH 1 nepuoandeckasicucrema /. 1. Menaeneesa»

Ypok 91. Anann3 KoHTpOIBbHON paboTh! moTeme «llepronnyueckuii 3akoH U epuoandeckas cucrema Jl. U.
Menpeneesa»

Tema 5. OKHCIUTEIBHO-BOCCTAHOBHUTEIbHBIC peakiuu (9 u)

Ypox 92. CrenieHb OKUCIICHUS

Ypox 93. CreneHb OKUCIICHUS

Ypox 94. OkucauTenbHO- BOCCTAHOBUTENFHBIE PEAKITHI

Ypox 95. OxucnurenpHoO-
BOCCTAHOBHTEIILHBIC PEAKIINU

Ypox 96. OxucnuTenbHO- BOCCTAHOBUTEILHBIE PEAKITUH

Ypox 97. OxucnurenbpHoO-
BOCCTAHOBHTEIILHBIC PEAKIINU

Ypox 98. O60011IeHN e 3HAHUI 110 TEME
«Xumuueckas cBsi3b. OKHCIUTENbHO-BOCCTAHOBHTEIIBHBIC PEAKITHN

Ypox 99. KontponbsHas paboTa 1mo Teme
«Xumuueckas cBsi3b. OKHCIUTEILHO- BOCCTAHOBUTEIBHBIC PEAKITNN

Ypox 100. Arann3 KOHTPOIBEHOHN pabOTH TOTeMe « XUMHUUIECKast CBs3b. OKUCIUTEIHHO-
BOCCTAHOBHUTEIBHBIC PEAKITHI

Ypox 101. Pezepn

Ypox 102. Pezepn

Uroro: 102 yaca
Conep:xanue 9 kiaace

1.IToBTOpeHMe 1 00001LIeHUE CBeleHUI 110 Kypcy 8 kiacca

bunapnsie coenraenms. OKCHIBI coNe00pasyrolire U HeconeoOpasyromue. | napoKCHIbl: OCHOBaHUs, aMOTEpHBIE,
kucnotel. CpefHne, KUCble, OCHOBHBIE COJIH.

O06o001eHre CBEeIEHNH 0 XUMUYECKUX peakiusax. Kiaccuukanus XuMuIeckux peakiiuii 1o pa3InIHbIM OCHOBAHHSIM:
COCTaBy W YHCITy PEarupyrOIIuX 1 00pa3yIoNINXCs BEIIECTB, TEIIIOBOMY A (eKTy, HAITPaBISHHUO, N3MEHEHHIO
CTeTIeHEel OKHUCIICHHS AJIEMEHTOB, 00Pa3yIoNINX pearupyrolre BeImecTBa, (pase, NCIOIh30BAHHUIO KaTaanu3aTopa.
[TonsTHE O CKOPOCTH XUMHUYECKON peakiii. PakTopbl, BIUSIONIE HA CKOPOCTh XMMHYECKUX PEAKIIHIA: TPHPOJIa
pearupyronux BelecTB, X KOHLIEHTPALUs, TEMIIepaTypa, IIIOMIalb CONPUKOCHOBEHUS, HATMUUE KaTalu3aTopa.
Karanus.

JemoHcTpanuu

O3HaKoOMJIEHHE C KOJUIEKIIMSIMA METAJIJIOB U HEMETAJI0B. O3HaKOMIIEHHE C KOJUIEKIIMSIMA OKCUI0B, KUCIIOT U COJIEH.
JlabopatopHbie OIBITHI

Peaxiust HeliTpanusanuu. B3aumoneiictBue cepHoit Kucaots ¢ okcuzom meau (11).

Pasnoxenune nepokcra BOIOPOAa ¢ IOMOIIBIO KaTasiasbl KapTodens 3aBUCUMOCT CKOPOCTH XUMUYECKON PEeaKuu
OT IPUPOABI METAJUIOB PU UX B3aUMOAECHCTBUU C CONTHONW KHCIOTON. 3aBUCHMOCTh CKOPOCTH XHMHUYECKOH pPEeaKINU
OT IIPUPOJBI KUCIIOT MPHU B3aUMOJEHCTBUH UX C KEIE30M. 3aBUCHMOCTh CKOPOCTH XMMHUYECKON PEAKIIMH OT




KOHICHTpAalHHU. 3aBHUCUMOCTh CKOpPOCTHU XHUMHUYCCKOM pCaKuuru OT IJI0IIaAu COITPUKOCHOBCHHUA pCarupyromux
BCHICCTB.

2. XuMHu4ecKue peakiu B PACTBOPAX 3JI€KTPOJIUTOB

[TonsiTHE 00 MEKTPOIUTHICCKON TUCCONUALU. DIIEKTPOIHUTHI M HEAIEKTPOIUTHL. MeXaHU3M JUCCOLUAINN
3IEKTPOIUTOB C PA3TUYHBIM XapaKTepoM CBsi3u. CTENeHb 3JICKTPOIUTHYECKON qucconuanyy. CUIbHEIC U cladble
SJIEKTPOIUTHIL.

OCHOBHBIE TIOJIOKEHHS TEOPHH JICKTPOIUTHYECKON uccorralu. Kinaccudukaius HOHOB U UX CBOMCTBA. KUCIOTHI,
OCHOBaHHUS U COJIM KaK JICKTPOJIUTHL. VX Kiaccu(UKaIMs U JUCCOIHAIINSL.

OO01Me XMMHYECKHE CBOMCTBA KUCIIOT: M3MEHEHHE OKPACKU UHIMKATOPOB, B3aMMOCHCTBUE C META/IIAMU, OKCHIAMHU
Y THAPOKCUIAMH METAIIJIOB M COISIMU. MOJIEKyIsIpHBIC M MOHHBIE (TTOJHBIE U COKPAIIEHHBIC) YPaBHEHUS PEaKITUi.
XUMHUYECKUMN CMBICI COKPAILIEHHBIX YPABHEHUN. Y CJIOBUSA MPOTEKAHUS PEAKIIUN MEXKTY 3JIEKTPOIUTAMHU 10 KOHIA.
Psin akTUBHOCTH METAJIJIOB.

OO6mmye XuMHUYecKHe CBOMCTBA MIENOUEH: B3aUMOICHCTBHE ¢ KUCIIOTaMH, OKCHAaMH HEMETAIIOB, colsiMu. O01ue
XHUMHYECKHE CBOMCTBA HEPACTBOPHUMBIX OCHOBaHUIM: B3aI/IMO)Z[eI‘/'ICTBI/Ie C KMCJIOTaMHU, PA3JIOKCHUEC IIPU HAIr'pECBaHUU.
OOmre XuMUYECKHe CBOMCTBA CPEAHUX COJICH: B3aUMOJICHCTBHE C KHCIIOTaMH, HICIIOYaMH, COISIMU M METaJUIaMH.
B3aumonelicTBre KUCIIBIX COJIEW CO LIET0YaMH.

Iunponus, kak 0OMEHHOE B3aMOJICHiCTBHE COMel ¢ BOAOH. [ MIponu3 collu CHIILBHOTO OCHOBAHUS U c1a00H KUCIIOTHI.
T'unponus conmu cnaboro ocHoBaHUS U CHIIBLHOM kuciotThl. [lkana pH.

CBolicTBa KUCIIOT, OCHOBaHUM, OKCHUJIOB U COJICH B CBETE TCOPHH IIICKTPOTUTUIECKON TUCCOIUAIINN U OKUCITUTEIBHO-
BOCCTAaHOBHTCIIbHBIX peaKqu/'I.

JeMoHcTpanuu.

Onpenenenne xapakTepa cpeasl B pacTBOPax COJEH.

JlaGopaTopHBIE OTIBITHI.

Jucconmanust cnaObIX AMEKTPOIUTOB Ha MIPUMEPE YKCYCHOM KHCIIOTHI.

M3meHenne okpackd HHINKATOPOB B KUCIIOTHOM Cpee.

Peaknus HeliTpanu3anuy pacTBopa WENTOYH pa3InyHbIMUA KHCIOTAMM.

[Tonmygenne runpokcuaa memu (I11).u ero B3aumMoneicTBHE C pa3THIHBIMU KACIOTAMHU.

BsanmopeiicTBre CHIBHBIX KHCIOT ¢ okcumoM memu (11).

18-20. B3aumMoseiicTBUE KUCIOT ¢ METAIIAMH.

KauecTBenHas peaxiyisi Ha KapOOHAT-HOH.

ITonydeHnue cTyIHSI KDEMHUEBOU KHUCIOTHI.

KadectBenHas peakuust Ha XJIOPH] - UITH CyIb(aT-HOHBI

M3MeHeHne OKpacKyu UHAUKATOPOB B LIEIOYHOM Cpele.

B3anMopelicTBre HIETOYEN C YTIIEKUCIBIM Fa30M.

KadectBennas peaknust Ha KATHOH aMMOHUSI.

[Monyuenue ruapokcuaa meau (1) u ero pasmoxenue.

B3anMoneticTBre KapOOHATOB C KHCITOTAMH.

[Nomyuenne runpokcuaa sxemesa(lll).

BzaumoneiicTBre xenesa ¢ pactBopom cyibhara meau (I1)

[IpakTudeckue paboTHI

CBolicTBa KUCIOT, OCHOBAaHUM, OKCHUJIOB U COJICH B CBETE TEOPUH IJIEKTPOIUTUUECKON TUCCOLUALUN U OKUCIUTEIBHO-
BOCCTAHOBHUTENBHBIX PEaKInuit

3. HemeTtanibl U UX COeAMHEHUS

CrpoeHre aTOMOB HEMETAJIOB U UX NojioxkeHue B [lepuoaunueckoii cucreMe. Psini 3neKTpooTpruLATENbHOCTH.
Kpucramnnueckue peméTkn HEMETaIOB — IPOCTBIX BELIECTB. AjutoTponus u e€ npuunHbl. Ousndeckrue cBOMCTBA
HemeTayu10B. OOmmune XMMUYeCKHe CBOMCTBA HEMETAJIIOB: OKHCIMTEIbHBIE U BOCCTAHOBUTEIbHBIE.

I"anorensl, cTpoeHne uX aTOMOB 1 MoJeKyJl. PU3nUecKne U XUMUYECKHAE CBOMCTBA TaJIOTEHOB. 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB raJOreHOB B 3aBUCHMOCTH OT UX nonoxeHus B [lepuoandeckoii cucreme. Haxoxnenue
TaJIOT€HOB B MPUPOAE U UX MOIy4YeHUE. JHAYEHNE U IPIMEHEHUE FaJIOreHOB.

I"anmoreHoBOIOPO/BI M COOTBETCTBYIOIIME UM KHCJIOTHI: MIJIABUKOBAs, CONSIHAs, OPOMOBOAOPOIHAS, HOZOBOAOPOAHAS.
I"anorennapl. KauecTBeHHBIE peakny Ha rajJoreHu1-MoHbI. [[puMeHeHne coeTMHEHU rajloreHoB U UX
Ouonoruyeckast poib.

O6mas xapakrepucTrka 31emenToB VIA-rpynmnsl. Cepa B mpupoae u e€ moiaydeHue. AIoTpornHble MOAUQUKALUH
CepBl U UX CBOICTBA. XMMUYECKUE CBOMCTBA CEPBI U €€ IPUMEHEHUE.

CepoBoa0opoa: CTpOEHHE MOJIEKYJIbI, (PU3MUECKUE U XUMUUECKHE CBOICTBA, MOJTyYeHre U 3HaueHne. CepoBoopoaHas
kucnora. Cynbuasl 1 X 3HaueHue. JIFoMuHODOPHI.

Oxkcup cepsl (1V), cepaucras kuciora, cynbGuTsl. KayecTBeHHas peakuus Ha CyJIb(HUT-HOH.



Oxcup cepot (VI), cepnas kucinora, cynbdartsl. Kpucrammoruaparel. KauecTBeHHas peakuus Ha Cynb(haT-UOH.
CepHast KHCIIOTA - CHJIbHBIH AJIEKTpoauT. CBOWCTBA pa30aBiIeHHON CepHON KUCIOTHI, KAK TUIIUYHOU KUCIIOTHI:
B3aMMOJICHCTBHE C METaJIaAMH, OCHOBHBIMU M aM()OTEpPHBIMU OKCHJIAMH, OCHOBAaHUSIMH ¥ aM(pOTEPHBIMU
THIIPOKCHIaMH, colmsMu. KauecTBeHHas peakuus Ha Cynb(aT-HoH.

OO1mas xapaKTeprucTHKa SIeMEHTOB VA-TpymIibl. A30T, CTpOeHHE aToMa 1 MOJIeKyJbl. DU3MUECKUE U XUMUYECKUE
CBOMCTBa M IPUMEHEHHE a30Ta. A30T B IPUPOJIE U €r0 OMOIOTHYECKas! POIb.

AMMHaK, CTPOCGHHE MOJICKYJIBI U (PH3MUECKHEe CBOMCTBAa. AMMHUAaYHas BOJIA, HAIIATBIPHBINA CIIUPT, THAPAT aMMHUaKa.
JIOHOpHO -aKIeNnTOPHBII MexaHU3M 00pa30BaHUsA KaTHOHA aMMOHM. BoccTaHoBHUTENbHEIE CBOICTBa aMMuaka. Comu
aMMOHUS U UX puMeHeHne. KauecTBeHHas peakius Ha KaTHOH aMMOHHSL.

OxcuJipl a30Ta: HECONeoOpa3yIOIIUe U KUCIOTHBIE. A30THUCTAst KUCIIOTa M HUTPUTHL. A30THAsI KUCIIOTA, €€ MOJTydYeHHE
u ceoiicta. Hurpatsl

docdop, crpoenune aroma u ayuorponus. Docuabl. Pochun. Oxcua hochopa(V) u oprodochopHas kuciora.
dochatel. DochopHbie yaoopenus. MHCEKTULINIBL.

OO01mas XxapakTepuCTHKA 3JIeMEHTOB [V A-rpynmbl: 0cOOCGHHOCTH CTPOCHHUS ATOMOB, IMPOCTHIX BEIIECTB M COCIUHCHUIM
B 3aBHCHUMOCTH OT ITOJIOXKEHUS 37IeMeHTOB B [lepuonndaeckoil cucreme. Yriiepoll. AJTOTPONHbIE MOAU(UKAITUH:
anMas, rpadut. AMOpGHBIN YTIEpOa U €ro copTa: caxka, aKTUBUPOBAHHBIN yroib. AncopOius. XMMUYECKHe CBOMCTBA
yriepona. Kokcoxumuueckoe Mpon3BOICTBO U €ro npoaykius. KapOusl.

Oxcun yriepona(ll): ctpoenne Mosekyibl, moydeHne u ero ceorictsa. Oxcua yraepoaa(lV): ctpoeHme MOIEKyIIbI,
MOJTy4eHHE U ero CBOMCTBA. YTonbHas Kucnota. Cony yroibHOM KUCIIOTHI: KapOOHATHI U THAPOKAapOOHATHI.
TexHudeckast U UALIEBAS COJA.

Heoprannueckne n oprannyeckue BeMiecTa. Y TIeBOAOPOABI. XUMHUECKOE CTPOSHNE OPTaHUYECKUX BEIIECTB, KaK
MOPSAZIOK COETMHEHHSI aTOMOB B MOJIEKYJIE TIO BAJIEHTHOCTH.

MeraH, 3TaH, KaK MpeneiabHbIe YTISBOIOPOABl. DTUJICH U alleTUJICH, KaK HeTpenenbHbIC (HCHACHITICHHBIC)
yraeBoopoisl. ['openne yrineBomoponoB. KadecTBeHHBIE peakiiny Ha HEMPEAeTbHbIE COSNHEHUS.

OTHUIIOBBIN CIUPT, €r0 MONyYeHne, MpUMEHeHUe U PU3HOoNIornuecKoe neicTBre. TpéxaTOMHBIN CIIUPT TITHIEPHH.
KadectBennas peakuus Ha MHOTOaTOMHBIE CIIUPTHL. Y KCyCHAsI - IPEACTAaBUTEND Klacca KapOOHOBBIX KHCIIOT.
Kpewmnwii, ctpoenne ero atoma u cBoiictsa. Kpemuuii B mpupoae. Crrmuast 1 cunal. Oxena kpemausi(1Y).
Kpemuuesas kuciora u e€ colu.

IIponsBoxacTBO cTekna u neMeHTa. IIpomyKiys CHIMKAaTHON IIPOMBIIUIEHHOCTH: ONITHYECKOE BOJIOKHO, KEPAMUKA,
dhapdop, dasmc.

Onrtryeckoe BOIOKHO.

Hemeranis! B npupozae. @paxiroHHas eperoHka KUAKOro Bo3Ayxa Kak CIoco0 MMOIy4eHus KUCIopoaa, a3oTa,
aprona. Ilomyuenue docdopa, kpeMHUs, XJI0pa, Homa. DIEKTPOIU3 PACTBOPOB.

ITomy4ueHne cepHO KUCIOTHL: CBIPbE, XUMU3M, TEXHOJIOTMYECKasl CXEMa, METOJ KHITAIIETO CII0s, IPUHIUIIBI
Term000MeHa, NPOTUBOTOKA U nupKymauuu. Oneym. [Ipon3BoacTBo aMmmuaka: ChIpbE, XMMU3M, TEXHOIOTHYECKas
cxema.

JeMoHcTpanuu

Konnekmnus HemeTanos.

Mogenn KpUCTAINIMYECKUX PEIIETOK HEMETAJIOB: aTOMHBIE M MOJIEKYJISIPHBIE.

Konnekuus cynb¢uaHbx pya.

KauecTBennas peakuus Ha Cynb(pua-noxn

B3anMopelicTBre KOHLIEHTPUPOBAHHOM CEPHOI KHUCIIOTHI C MEABIO.

OOyrnmBaHNe OPraHNYECKUX BEIECTB KOHIIEHTPUPOBAHHOW CEPHON KHUCIOTOH.

[lonyuenue, cobupanue u pacro3HaBaHHE aMMUAKa.

Kommekius «O06pa3ubl MpUPOIHBIX COSTMHEHNUN YTIIEpoIar

Ioptper H. J. 3enunckoro. Ilornomenre akTMBUPOBAaHHBIM YTAEM paCTBOPEHHBIX BEIIECTB UM TA30B.
VYerpolicTBO NpoTUBOrasa.

Konnekuns «O0pasibl NPUPOJHBIX COSTUHEHUI KPEMHUSD).

Komneknus crekna, KepaMHUKH, IEMEHTA U U3AEIUN U3 HUX.

Komnmeknus nponykuy CUIIMKAaTHON MPOMBIIIJIEHHOCTH.

Komneknus «IIpupogHslie coeTnHEHNS] HEMETAIIOBY.

JlabopatopHbie OIBITHI

KauecTBenHble peakiuy Ha cyab(aT-nuOHBI.

KauectBeHHast peakiisg Ha KATHOH aMMOHUS.

XHUMHUYECKHE CBOMCTBA a30THOM KUCJIOTHI, KaK 3JIEKTPOJIUTA.

KauectBennbie peakuun Ha pochaT-HoH.

[Tony4enue u cBOMCTBA YrOJbHOM KUCIOTHI.

KauecTBennas peaxuust Ha KapOOHAT-HOH.

[IpakTuyeckue paboThI

N3yuyenune cBOMCTB CONSTHOM KUCIOTHL.

N3ydenue cBONCTB CEpHON KHCIOTHI.

[Tomyuenne aMMuaka 1 U3y4eHUE €TO CBONCTB.

[Tomyuenne yriaekucaoro raza U U3y4eHUE €ro CBOWCTB.



4. MeTtanibl M UX COeTMHEHHSA

[Tonoxxenue meramnoB B [lepuonuueckoil cucreme xumuueckux anemMeHToB /1. M. Menneneesa, crpoeHue ux aTOMOB
U KpUCTaJUIoB. MeTaiueckas CBA3b U METAJUINYeCKas KpUcTajuinueckas pemérka. @u3ndeckre cBONCTBA
METaJJIOB: AJIEKTPO- U TEIIIONPOBOAHOCTD, OTPaKAIOIIAs CIIOCOOHOCTD, MIIACTUYHOCTh. CIIIaBbl YEPHBIE U IBETHEIE.
MeTtanibl Kak BOCCTAHOBUTEIH. DJICKTPOXUMHUYECKHUH psi HanpsDKeHuid. B3auMoneiicTBrue METaIlsIOB C HEMETalIaMu,
OKCHJIaMH, KUCJIOTaMH, COISIMU. AFOMHUHOTEPMUSL.

CTpoeHune aTOMOB U MPOCTHIX BEIIECTB MIETOYHBIX METAJIOB. 3aBUCUMOCTh (PU3MUECKUX U XUMHUYECKHX CBOWCTB
LIESTOYHBIX METAJIOB OT 3apsIOB sA€p UX aTOMOB. OKCHIBI U TUAPOKCUBI IIIETOYHBIX METANJIOB, UX MOyYeHHeE,
CBOICTBA, IPUMEHEHUE. BakHENIIE CONM IENOYHBIX METAJIOB, UX 3HAYEHUE B JKUBOM U HEXUBOU NIPUPOAE U B
YKU3HU YelOoBeKa.

CTpoeHune aTOMOB U IIPOCTHIX BEIIECTB LIETOYHO3EMENbHBIX METAIJIOB. 3aBUCUMOCTh (PM3MUECKAX U XHMHUYECKHX
CBOWCTB IIEJIOYHO3EMENBHBIX METAJIJIOB OT 3apsAA0B s1ep uX aToMOB. OKCH/IBI M TUAPOKCHIBI IIETOUYHO3EMETBbHBIX
METAJIJIOB, UX TOJIy4€HUE, CBOMCTBA U IpUMEHEHNE. BaxkHel e coy mENOYHO - 3eMEIbHbBIX METAJIOB, UX
3Ha4YCHUE B IPUPOJIC U KU3HH denoBeka. KapOoHaTh ¥ THIPOKapOOHATHI KaJIbIIHS.

XKé€crkocTs BOBI: BpeMeHHas U MocTosiHHast. CrocoObl yecTpaHeHus BpeMeHHOoH kEcTkocTH. Croco0Ob! ycTpaHeHHS
nocTossHHOM skécTkocT. MoHnTel. CoemuHeHNs allOMUHUS B IPUPOJe. XUMUYECKHE CBOMCTBA aTFOMUHUS.
OCOOCHHOCTH OKCHJIa U THJIPOKCHUIA aTFOMUHMSI KaKk aM(DOTEPHBIX COSMUHEHUM. BaskHeHIIne COTU allFOMUHHUS
(xopun, cynbdar).

OcobGennoctu cTpoeHus aroMa xenesa. JKene3o B mpupoae. Baxnelmme pyabl sxene3a. OKCHIBI M THAPOKCHIBI
xemnesa(ll) n xxeneza(Ill). Comn xeneza(Il) u xenesa(Ill). OOHapykeHHE HOHOB KaTHOHOB JKeJle3a B PaCTBOPE.
3HadeHne COeAMHEHNH JKeme3a.

Koppo3ust xumudaeckas v 3JeKTpOXUMUYecKas. 3amuTa METaJuIoB OT KOPPO3UH. MeTasl B IPUpPOie: B CBOOOTHOM
BUJIE U B BUJIe coeaquHeHul. [Tonarrue o Mmeramunyprun. YépHas u 1ieTHas Meraiuryprus. Ilupomeranyprus,
THUAPOMETAILTYPTHS, dJIEKTpoMeTauTyprus. JJomennsiit mporecc. [lepepaboTka ayryHa B cTajab. JIEKTPOIHA3
pacIuiaBoB.

JeMoHcTpanuu

BzaumonelictBrue HATpusl, TUTUA U KaJIbLUS C BOJIOM.

B3anMopelicTBrE alFOMUHUS C KUCIOTaMHU, IIEN09aMy U BOJOM.

BzaumoneiicTBue xene3a 1 MEU C XJIOPOM.

B3anMopelicTBrEe MeM C KOHIIEHTPHUPOBAHHON CEPHOM KHCIOTOM M a30THOM KHCIOTOM (pa30aBiIeHHON 1
KOHIIEHTPUPOBAHHOM ).

Oxpacka MmIaMeH! COeAMHEHUSIMH IIEIOYHBIX METaJUIOB.

Oxpacka TIaMeHH COSAMHEHUSIMHA MIET0YHO3EMETHHBIX METAIIOB .

lNamenue u3BecT BOJIOM.

Konnekius npupoaHbIX COENUHEHUN allOMUHUSL.

JlaGopaTopHBIEC OITBITHI

BzanmogeiictBue xenesa ¢ pactBopoM cyibdata meau(1l).

[Tonmy4yeHue U3BECTKOBOUM BOJBI U OMBITHI C HEH.

[Nomyuenne runpokcuaos xenesa(ll) u (III).

KauecTBeHHBIE peaKIIuy HA KATUOHBI JKeJe3a

[IpakTudeckue paboTHI

[lomydeHmne xecTKoOi BOABI M CIIOCOOBI €€ yCTpaHEHHS.

Pemenue skcnepruMeHTaNbHBIX 337124 0 TeMe «MeTauibDy.

5. Xumus ¥ OKpy:KawIas cpeaa

Crpoenue 3emiu: PO, MaHTHS, 3eMHAsI KOpa, UX XUMUYeCKuil coctaB. JIutocdepa u e€ xumMmuyeckuii cocras.
Munepansl. Pynsl. Ocagounsie nopozsl. [lone3nbie nckonaemplie. XUMUYECKHH cocTaB TUAPOcdepsl. XUMHUUECKHUH
cocTaB aTMocdepsl.

VlcTOuHNKN XMMHYECKOT0 3arps3HEHNs OKpYKarollel cpenpl. [ 1o0anbHbIe 3KOIOrHuecKre MpooIeMbl YeT0BEYeCTBa!
MAPHUKOBBIN 3(PeKT, KUCTOTHBIE 0K IU, 030HOBBIE JbIPbl. MEXIyHapOAHOE COTPYIHUYECTBO B O0JIACTH OXPAHBI
OKPYXXAIOIeH Cpebl OT XUMHUECKOT0 3arps3HeHMs. «3enEHast XUMUD.

JeMmoHcTpanuu

Buneodparmentst u cnaiinsl «CtpoeHne 3emin U e€ XUMUYECKUI cocTaB.

Konneknus MuHepaioB U TOPHBIX TOPOA.

Komneknus «Pynpl MeTaninosy.

Bugneodparmentst u cnaiiabl «I 100agbHbIE YKOTOTHYECKUE TPOOIEMBI YETOBEUECTBAY.



6. O000menne 3HAHUIA 10 XUMHUH 32 KYPC OCHOBHOM IIKOJIBI.

[Moaroroka k OCHOBHOMY rOCYJapCTBEHHOMY K3aMEHY

CrpoeHune aToMa B COOTBETCTBUU C TIOIOKEHHEM XUMHYECKOro aneMeHTa B [lepuoanueckoii cucteme. Ctpoenue
BEILIECTBA: XMMUYECKas CBSA3b U KPUCTAIUIMYECKHE PEIIETKN. 3aBUCHMOCTh CBOMCTB 00Pa30BaHHBIX JIEMEHTaMH
MPOCTHIX BEUIECTB (METAJIOB, HEMETAJIOB, OJIATOPOJHBIX Ta30B) OT MOJIOKEHU 3J1eMeHToB B [lepnoauueckoit
cucreme. THUIIONOTrHUs HEOPraHUYECKUX BEILECTB, JeICHHE X Ha KJIacChl M rpymnisl. [IpencraBurend.

[Ipu3Haky 1 ycIOBUS MPOTEKAHUSI XUMHUECKUX peakuuid. TUIONIOTHS XUMHUYECKUX PEaKLUH 10 pa3inIHbIM
OCHOBaHUAM. PCaKHI/II/I HOHHOr0 00MeHa. OKHUCIUTEIBLHO-BOCCTAHOBUTEILHBIE peaKkuuru.

XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB. XapaKTepHbIe XUMHUECKHE CBONCTBA COIe00Pa3yIOINX OKCHIIOB,
THJIPOKCH0B (OCHOBAHUH, KUCIOT ¥ aM()OTEPHBIX THAPOKCUIOB), COJNEH.

Kaﬂeﬂnapno- TEMATHY€CCKOC€ IVIAHUPOBAHUE

No ypoka | Neypoka | Tema
(mo Teme) | ypoka

IToBTOpeHue u 0dobIIeHNe cBeNeHnil o Kypey 8 kinacca. Xumuueckue peakuuu (5 9)

1 Krnaccudukaiysi HeopraHMYecKHX BEIeCTB U MX HOMEHKIIATypa

YpaBHEHUs XUMHUYECKUX PEaKLUN

Kitaccudukaiys XUMHUECKUX PeaKIHii

IToHsATHE O CKOPOCTH XUMUYECKON PEAKIIUU.

QP WIN|F-
g wN

Karanus

Xumudeckre peaknun B pactBopax (10 1)

6 1 DNIEKTPOTUTHIECKAS JTUCCOITAATIHS

7 2 OCHOBHBIE TIOJIOKEHUSI TEOPUH dJIEKTponuTHIecKoi mucconmarmu (TO/])

8 3 XHUMHUYeCKHe CBOMCTBA KUCIOT B cBeTe TO/]

9 4 XUMHYECKHE CBOMCTBA KUCIIOT B cBeTe TO/]

10 5 XHUMHYeCKHe CBOMCTBA OCHOBAaHMM B cBeTe TO/]

11 6 XuMHUYeCKHe CBOMCTBA cojieli B cBeTe TO/]

12 7 [TonsiTre 0 ruapoIU3e Cone

13 8 IIpaktrueckas padora Nel. «Pemrenne sKCIIepUMEHTABHBIX 3a7a4 110 TEME
«ONEKTPONUTHYECKAS TUCCOITUAITIS

14 9 O06o001IeHNE U CHCTEMAaTU3AIINS 3HAHUH 110 TeMe « XMMUYECKHEe pEaKITuu BpacTBOpax
IJIEKTPOIUTOBY

15 10 Kontponrsaas pabora Nel o Teme «XHUMHYECKHE PEAKITMU B pACTBOPAX AJICKTPOITUTOB)

Hemeramis! u ux coequnenus (25 u)

16 1 OO6mrast XxapakTepUCTHKA HEMETAJIOB

17 2 O6mas xapakrepuctuka 31emMeHToB VIIA rpymmsr — ramoreHoB

18 3 CoenmHeHNsI TaJIOTeHOB

19 4 [IpakTudeckas padora Ne 2«3ydeHNECBOWCTB CONSTHON KUCIIOTHI)
20 5 Oo6mas xapaktepructuka snemeHToB VI A - xanmpkorenos. Cepa

21 6 CepoBomopon u CyiabhUIbI

22 7 Kucnopoanpie coennHEHsI cephl

23 8 [IpakTudeckas padora Ne3«/3ydeHue cBONCTB CEPHOI KUCIOTEHI»
24 9 OO01as XxapakTeprCcTHKa XMMHYECKUX neMeHToB VA rpynmsl. A3oT
25 10 Ammuak. Conu aMMOHUS

26 11 IIpaktudeckas padora Ned «l[lonydeHne aMMuaKa v U3y4eHHE erOCBOUCTBY»
27 12 Kucnopoaconepxkamue coequaenus azora. OKCHIBI a30Ta

28 13 Kucnopojconepxkaiue coeTuHeHns a30Ta. A30THAsI KHCIOTa

29 14 ®docdop u ero coeMHEHUs

30 15 O6mas xapakrepuctrka nemenToB |V A- rpynnsl. Yraepoa

31 16 Kucnopozaconepxaiue coemuHeHHs yriepoia

32 17 [Ipaktuueckas pabora NeS «IlomyyeHune yriekucnoro rasa u M3y4eHue erocBONCTBY
33 18 YrieBonopoisl

34 19 Kucnopozacoaepkaiiiue opraHun4eckue COeIMHEHUS

35 20 Kpewmnnii u ero coetuHeHus

36 21 CunkaTHasi IpPOMBIIUICHHOCTh

37 22 [TonyueHne HEMETaIIOB

38 23 [Tpon3BoACTBO BaXKHEHUIIINX XUMUYECKUX COSTUHEHUHN

39 24 O0o01enue mo TeMe «Hemeramisl 1 UX COEIUHEHU»

40 25 Kontponbhas pabora Ne2 o teme: «Hemerauibl ¥ MX cOeAMHEHUSD)

Meramisl ¥ ux coenuHenus (17 u)




41 1 [Monoxxenne meramios B [lepruoanveckoii cucremMe, CTpOCHHE aTOMOB HKPHCTAILIOB

42 2 OO01Ke XUMHUYECKHE CBOMCTBA METAJLIOB

43 3 OO01as XapaKTepUCTHUKA MIEJTIOYHBIX METAJIJIOB

44 4 OO01as XapakTepUCTHUKA MIEIOYHBIX METAJLIOB

45 5 OO01as XapakTepUCTUKA MEIOYHO3EMEITbHBIX METAJIIOB

46 6 OO01as XapakTepUCTUKA MEIOYHO3EMEIbHBIX METAJIIOB

47 7 JK€cTkocTh BOJBI M c1IOCOOBI €€ yCTpaHEeHUs!

48 8 [paxtudeckas padora Ne6 «[lomydeHune >keCTKOM BOABI M CIIOCOOBI €€yCTpaHEeHHsD»

49 9 AJITOMUHHI ¥ €ro COeIMHEHN

50 10 Keneszo

51 11 CoenuHeHus xenesa

52 12 [pakTudeckas padora Ne7 «PereHneskcrnepuMeHTaIBHBIX 3a/1a4 110 TeMe
«Meramb»

53 13 Koppo3usi MeTayuioB u cocoObl 3aIIUThI OT Heé

94 14 Merasuibl B IpApoOJIE.

55 15 [ToHsiTHE O METAJUTYPTHH

56 16 O060011eHme 3HaHM 10 TeMe «MeTauibhy

o7 17 KontponbeHas padora Ne 3 mo reme «Meramibny

XHUMUS B OKpYXKaromas

cpena (2 4)

58 1 XuMHYecKas OpraHu3anus IIAaHEThl 3eMIIs

59 2 OxpaHa OKpyXaloliel Cpebl OT XUMUYECKOI'0 3arps3HEHUS

O060011IeH e 3HAHNI TT0 XMMHUH 38 KypC OCHOBHO# mikoibl. IToaroroBka k OCHOBHOMY TrOCyIapCTBEHHOMY dK3ameHy (9

4)

60 1 IToBTOpenue Tems! " Ileproaudeckuii 3aKOH U CHCTEMa XUMUYeCKuXeMeHnToB . U.
Menneneesa"

61 2 IToBTOpeHue TeMbl "Mertasuib"

62 3 IToBTopenue Tembl "Hemerasmib"

63 4 IToBTOpenue "THUITBI XUMAYECKON CBsI3el. B3aMOCBSI3b CTPOCHUS HCBOWCTB
BerniecT"

64 5 IToTopenue " Knaccudukanus HEOpraHMIeCKUX BEIISCTB"

65 6 IToBTOpenue "XumMuueckre peakiuu"

66 7 IToBTopenue "VloHHbBIC ypaBHEHHUS peakiuil”

67 8 I"oioBasi MpPOMEXYTOYHAS ATTECTAITUS

68 9 [onBeneHrie UTOroB TojIA.

IIpakTHyeckue padoThl

[IpaxTuyeckas padora Nel. «Pemenne sxkcriepruMeHTaIbHBIX 33434 10 TeMe «JIEKTPOIUTHYECKAs TUCCOLUALINSDY
[IpaxTudaeckas padora Ne 2 «3ydeHune CBONCTB CONSTHON KUCIIOTHI

[IpaxTudaeckas padora Ne3 «/3yueHre cBOWCTB CepHON KHUCIOTHD»

[IpakTudaeckas padora Ned «llonyuenre ammuaka v U3y4eHHE €ro CBOHCTBY

[IpakTudeckas padora Ne5 «llomyuenne yriekucnoro ra3a M U3ydeHHe ero CBOHCTBY

[IpaxTudeckas padora Ne6 «IlomydeHne »ecTKON BOIBI B CIIOCOOBI €€ yCTpaHEHUSD)

[IpaxTudaeckas padora Ne7 «Pemrenune skcriepuMeHTAIBHBIX 337124 110 TeMe «MeTaTbny

KouTpoabHbie padoThl

KonTponsnas padora Nel mo teme « XMMHUYECKHE PEAKINH B PACTBOPAX JIEKTPOITUTOBY
KonTponsnas padora Ne2 o teme: «Hemeramibl 1 ux coeuHEHUS»

Kontponbhas pabora Ne 3 o Teme «Metamibn

l'ogoBas mpoMexyTO4HAs aTTeCTAUs




Kanposoe o6ecrieuenne

OO,
JOJDKHOCTD 110
LITATHOMY
pacrucaHuro

Kaxkoe yupexnenue
OKOHYHII,
CIEIHATbHOCTD 110
JTLIIOMY

KaTeropus

Kypcor
TIOBBIILICHUS
KBanuuKaum

Crax paboThl

OcHOBHOE
MECTO
paboTsI

o0IMil | memaroruy.

Kpytukosa
Haranps
HuxkonaeBHa
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3aHUMAaEMOU
JOJKHOCTH
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nporecca 00yJIeHHs
XMMHH B YCIIOBHSX
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cpexHero odImero
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HITO «O1]
KamenHnsIii ropomn»)
11.11.2019
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000opynOBaHUs
JIETCKOT'O
TeXHOMapKa
«KBaHTOpHYM» H
neHrpa «Touka
pocray st
peauzanun
00pa3oBaTebHBIX
HPOrpaMM IO XUMHH
B paMKax
€CTECTBEHHO-
Hay4HOrO
HaIpaBJICHUS»
(@raovario
«AxkageMus
peanusanuu
rocyIapCTBEHHOH
HOJIMTHKU U
HpodecCHOHANBHOTO
pa3BUTHA
paboTHHUKOB
obpa3oBaHust
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npocseuieHusPOy)
25.05-25.06.21
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