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ININIAHUPYEMBIE PE3YJIBTATBI U3YUEHUA XUMHUHN

JINYHOCTHBIMM pe3yJibTaTaMM OOY4YECHUS] XUMHUH B OCHOBHOM IIKOJIE SIBJISTFOTCSI:

* BOCIIUTaHUE POCCUNMCKOMN TpakIaHCKON MICHTUYHOCTH: MAaTPUOTU3MA, TI0OBU
U yBakeHHs1 K OTeUuecTBY, UyBCTBa FOPJOCTH 3a CBOIO PonHYy, 32 poCCHIICKYTO
XUMHUYECKYIO HAYKY;

* (opmupoBaHUE LIETOCTHOTO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U OOLIECTBEHHON MPAKTUKH, a TAKKE
COLIMAJIBHOMY, KYJIbTYPHOMY, SI3bIKOBOMY U JTyXOBHOMY MHOT000OPa3UIo
COBPEMEHHOT'0 MHPA;

* (opMHpOBaHNE OTBETCTBEHHOTO OTHOIICHUS K YICHHUIO, TOTOBHOCTH 1
CIIOCOOHOCTH K CaMOPa3BUTHUIO U CaMOOOPa30BaHMIO HA OCHOBE MOTHBAIIUU K
OOy4EeHHIO U TIO3HAHUIO, BHIOOPY MPOGUILHOTO 00pa30BaHUs HA OCHOBE
uH(OPMAIUU O CYIIECTBYIOMINX MPOPECCUAX U JIMYHBIX MTPO(PECCHOHATIBHBIX
MPEANOYTEHUI, 0CO3HAHHOMY ITOCTPOCHHIO MHANBUYyaJIbHON 00pa30BaTeIbHOM
TPACKTOPHUH C YUETOM YCTOMYUBBIX MO3HABATEIBHBIX HHTEPECOB;

* (opMHpOBaHWE KOMMYHUKATHBHON KOMIIETEHTHOCTH B 00Pa30BaTEIbHOM,
OOIIECTBEHHO TOJIE3HON, yueOHO-UCCIIeIOBATEIHCKOM, TBOPUECKOMN U IPYTUX BUIAX
NEeATEeTbHOCTH;

* (dhopMUpOBaHHE IIOHUMAHUS IICHHOCTH 3JI0POBOT0 M 6€30macHoro oopasa
YKU3HH, YCBOSHHUE TTPaBUJI HHAUBUIYATLHOTO M KOJUIGKTHBHOTO 0€30TMacHOTO
MOBE/ICHUS B UYPE3BBIUAMHBIX CUTYAIUSAX, YTPOKAIOIINX JKU3HU U 3J0OPOBBIO JIFOICH;

* (opMHupOBaHKE MTO3HABATEILHON U HHPOPMAIIMOHHON KYJIBTYPBI, B TOM YHCIIC
pPa3BUTHE HABBIKOB CAMOCTOSATEILHOM pabOThl ¢ yUeOHBIMH MMOCOOUSIMU, KHUTAMH,
JOCTYITHBIMU UHCTPYMEHTAMH M TEXHUYCCKUMHU CPEACTBAMHU MH(HOPMAITHOHHBIX
TEXHOJIOTHI;

* (opmMHupoOBaHUE OCHOB 3KOJOTUYECKOTO CO3HAHUS HA OCHOBE NMPU3HAHUS
IIEHHOCTH JKM3HH BO BCEX €€ MPOSBICHUSIX U HEOOXOMMOCTH OTBETCTBEHHOTO,
OepeXKHOTO OTHOIIICHHUS K OKPYXKAIOIIeH cpere;

* pa3BHUTHE TOTOBHOCTH K PEIICHUIO TBOPUYCCKUX 3a/1a4, YMEHHS HAXOIUTh
aJIeKBaTHBIE CIIOCOOBI MOBEECHUS M B3aUMOJICHCTBUS C MAPTHEPAMU BO BpeMs
y4eOHOM U BHEYUEOHOU eI TeIbHOCTH, CIOCOOHOCTH OIIEHUBAThH MTPOOJIEMHBIC
CUTYaIliu M ONIEPATUBHO MPUHUMATh OTBETCTBEHHBIC PEIICHUS B PA3TUIHBIX
NPOAYKTUBHBIX BHIaX NEATEIHHOCTH (yueOHasi TOUCKOBO-MCCIEA0BATEIbCKAS,
KJTyOHasi, MPOEKTHasA, KPYy>KKOBas U T. II.).

MeTtanpeaMeTHbIMHU pe3yJibTaTaMu 00y4deHHs (PU3UKE B OCHOBHOM IIKOJIE
SBJISIFOTCSI:



* OBJIQJICHUE HABBIKAMH CAMOCTOSITEILHOTO MPUOOPETEHNSI HOBBIX 3HAHUH,
OpraHu3aly yueOHO! eI TEIbHOCTH, TIOMCKA CPEACTB €¢ OCYIIIECTBICHUS;

* YMEHUE IJIAHUPOBATh MMYTH TOCTUKEHHUS 1IEJIEN HA OCHOBE CAMOCTOSITEIIEHOTO
aHaJIM3a yCIOBUM U CPENICTB UX JOCTUKEHUS, BBIACIATh AIbTEPHATUBHBIE CIIOCOOBI
JOCTHKEHHUS 1IeTTU U BBIOMpaTh Hanbosee 3¢ (HeKTUBHBIN cI0C00, OCYIIECTBISAThH
MO03HABATENIbHYIO Pe(IICKCUIO B OTHOIICHUH IEUCTBUM MO PEIICHUIO YUYEOHBIX U
MTO3HABATEIIbHBIX 33/1a4;

* yMEHHUE MOHUMATh MPOOJIEMY, CTABUTH BOIIPOCHI, BHIIBUTATh TUIIOTE3Y, aBaTh
OmpeieSICHHs TOHSATUSAM, KIacCU(PUIIMPOBaATh, CTPYKTYpUPOBATh MaTepuall,
MPOBOJIUTH HKCIIEPUMEHTHI, APTYMEHTHUPOBATH COOCTBEHHYIO MO3UIIHUIO,
(GbOopMyIMPOBATH BHIBOJIBI M 3aKITIOUCHUS;

* YMEHHE COOTHOCUTbH CBOU JACHCTBUSA C IUIAHUPYEMBIMU PE3YyJIbTaTaMH,
OCYLIECTBJISITh KOHTPOJIb CBOEH EATEIIBHOCTH B IIPOLIECCE JOCTHKEHHUS pe3ynbTara,
OTIPEJIEIIATH CIIOCOOBI IEHCTBUI B paMKaX MPEIJIOKEHHBIX YCIOBUN U TpeOOBaHUIA,
KOPPEKTUPOBATh CBOU JAEHUCTBUSA B COOTBETCTBUM C U3MEHSIONICHCA CUTyallue;

* (opMHpPOBaHHUE U PA3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCIOJIb30BAHMS
WHCTPYMEHTOB U TEXHUYECKUX CPEJCTB MH(MOPMAIIMOHHBIX TEXHOJIOT I
(KOMITBIOTEPOB U MIPOTPAMMHOT0 00€CTICUeHUsT) KaK MHCTPYMEHTAJIbHOU OCHOBBI
Pa3BUTHS KOMMYHUKATUBHBIX U MTO3HABATEIbHBIX YHUBEPCATIbHBIX YUEOHBIX
JICHCTBUM;

* YMEHHE CO3/1aBaTh, IPUMEHATH U MTPEOOPA30BLIBATH 3HAKU U CUMBOJIBI, MOJICTTU
U CXEMBI JIJIsI pellieHus] Y4eOHBIX U MO03HABAaTEIbHBIX 3a/a4;

* YMEHHE U3BJIEKAaTh UH(POPMAIIMIO U3 PA3THUUYHBIX UICTOYHUKOB (BKIIIOUAS
CpelicTBa MaccoBOM MH(MOPMAIINU, KOMIAKT-TUCKH Y4€OHOTO Ha3HAUYCHHUSI, PECYPChI
HuTepHeTa), CBOOOIHO MOJIB30BATHCS

* CIPaBOYHOM JIUTEPATYPOil, B TOM YHCII€ U HA SJIEKTPOHHBIX HOCUTENSX,
coOJII01aTh HOPMbI HTH(GOPMALIMOHHON N30MPaTEeIbHOCTH, 3THKU;

* yYMEHHUE Ha MPAKTUKE MOJIb30BATHCSI OCHOBHBIMU JIOTUYECKUMU MTPUEMAMHU,
METOJaMH HaOJIIOICHUS, MOACITMPOBAHUS, 00BSICHEHUS, PEIISHUS MPOOIeM,
MPOTHO3UPOBAHUS U IP.;

* yYMEHHUE OPTaHU30BATh CBOIO KWU3Hb B COOTBETCTBUU C MPEIACTABICHUSIMU O
3I0pOBOM 00pase KU3HHU, MpaBax 1 00sS3aHHOCTAX TPaKIaHUHA, IICHHOCTSAX OBITHS,
KYJBTYpPBI U COLIMAJIBHOTO B3aUMOJICHCTBUS;

* YMEHUE BBINOJHATH MO3HABATEIbHBIE U MPAKTUUYECKUE 33/IaHUSI, B TOM YUCIIE
MPOEKTHHIE;

* YMEHHE CaMOCTOSITEJIbHO U apryMEHTUPOBAHHO OIIEHUBATh CBOMU JACHCTBUS U
JIEUCTBUS OJHOKJIACCHUKOB, COJIEPKATEIbHO 0OOCHOBBIBAS MIPABMIIBHOCTD WJTH
OLIMOOYHOCTH pe3yibTaTa U crocoda JecTBHs, aJeKBATHO OLIEHUBATH OOBEKTUBHYIO
TPYAHOCTh Kak Mepy (PakTHUECKOTro MM MPEANoIaracéMoro pacxoia pecypcoB Ha



PCUICHUE 3aaa4M, a TAKKE CBOM BOSMOXXHOCTH B JOCTHXKCHHUHU LCIINU OHpCI[CJ'IéHHOﬁ
CJIOKHOCTH,

* yMmeHHe paboTaTh B rpyiie — 3¢(HEeKTUBHO COTPYIHUYATh U
B3aMMOJIEMCTBOBATh HA OCHOBE KOOPJMHAIIMY PA3IUYHbBIX MO3UIUI MPU BHIpAOOTKE
OOIIEro pelIeHnsl B COBMECTHOM JESATENBHOCTH; CIYIIATh MapTHEPA, (POpMyIUpOBaTh
U apTyMEHTUPOBATh CBOC MHEHUE, KOPPEKTHO OTCTAUBATH CBOIO MO3UIIHIO U
KOOPAMHHUPOBATH €€ C O3UIIHEH MapTHEPOB, B TOM UKCJIE B CUTYallMd CTOJIKHOBEHUS
MHTEPECOB; MPOAYKTUBHO pa3periarh KOH(OIUKTHI HA OCHOBE yueTa HHTEPECOB U
MO3UIIMNA BCEX €r0 YYaCTHUKOB, MIOMCKA U OLEHKH aJIbTEePHATUBHBIX CIIOCOO0B
paspenieHust KOHMIUKTOB.

OO0mMMH NpeIMEeTHBIMHU Pe3yJIbTaTAMH U3YUCHHS Kypca SIBISIFOTCS:

* (opmupoBaHuE NEpBOHAYATIBHBIX CHCTEMAaTU3UPOBAHHBIX MIPEJICTABICHUN O
BELIECTBAX, X MPEBPALICHUSIX U PAKTUYECKOM NIPUMEHEHHUH; OBJIa/ICHUE
HNOHSTUWHBIM aNapaToM U CUMBOJUYECKUM SI3bIKOM XUMUH;

* 0CO3HaHHE 0OBEKTHBHOW 3HAYMMOCTH OCHOB XUMHUYECKON HayKH KaK 00JIacTu
COBPEMEHHOTO €CTECTBO3HAHMS, XUMUYECKHIX MPEBPAICHUI HEOPTAaHHUECKUX U
OpPraHUYECKUX BEILECTB KaK OCHOBBI MHOTHUX SIBJICHUH >KMBOM U HEKUBOI MPUPOIBL;
yri1yOJieHHe MpeICTaBICHUN O MaTepHaIbHOM €IUHCTBE MHPA;

* OBJIa/ICHUE OCHOBAMHU XHMHUYECKON IrPaMOTHOCTHU: CLIOCOOHOCTBIO
aHAJIM3UPOBATh U OOBEKTUBHO OLIEHWBATH )KU3HECHHBIC CUTYAIINH, CBSI3aHHBIC C
XUMHEH, HaBbIKaMu 0€3011acCHOr0 OOpaleHHsI C BELECTBAMH, UCIIOJIb3YEMbIMHU B
MOBCEIHEBHOM JKM3HM; YMEHUEM aHAJIU3UPOBATH U TUIAHUPOBATH HKOJIOTHYECKU
Oe30MacHoe MOBEACHHUE B LIESIX COEpEexKEHUsI 3J0POBbsI U OKPYKArOIIeH cpebl;

* (opmupoBaHuE YMEHUH YCTaHABINBATH CBSI3U MEXKIY PEATbHO
HAOI0JaeMBIMUA XUMHUYECKUMU SBIICHUSIMH H MIPOLIECCAMU, IPOUCXOIAIITIMHU B
MUKPOMHUpPE, OOBSICHIATH IPUUUHBI MHOT000pa3us BELIECTB, 3aBUCUMOCTb UX CBOMCTB
OT COCTaBa U CTPOCHMSI, a TAKKE 3aBUCUMOCTb IPUMEHEHHUS BEILIECTB OT UX CBOMCTB;

* NpUOOPETEHUE OTbITA UCTIONB30BAHMSI PA3TMUHBIX METOJIOB U3yUEHUS
BEIIECTB; HAOIIOACHHS 3a UX MPEBPAIICHUSIMHU MIPH MPOBEICHUU HECIOKHBIX
XUMHUYECKHUX KCIIEPUMEHTOB C UCIOJIb30BaHUEM JIa0OpAaTOPHOTO 00OPYIOBAHUS U
puodOpOB;

* yMEHHE OKa3bIBAaTh MEPBYIO MOMOIIb IPU OTPABICHUSIX, 0’KOTAaX U JPYTHX
TpaBMax, CBSI3aHHBIX C BEIIECTBAMH U JTA0OPaTOPHBIM 000PYIOBAHUEM;

* OBJaJCHUE IpUEMaMHu PadOTHI C UH(POPMAIHEH XUMHUECKOTO COJIEPKaHus,
MIPE/ICTaBJIICHHOMN B pa3Hoil hopme (B BuE TeKCTa, popmyl, rpadukoB, TAOTUIHBIX
JAHHBIX, cXeM, oTorpaduii u p.);

* CO3JaHMe OCHOBBI A1 (POPMUPOBAHMS UHTEPECA K PACIIUPEHUIO U
yrayOJIeHNI0 XUMAYECKUX 3HAHUM W BHIOOpa XMMUU KaK MPOoGUILHOTO TpeIMeTa
IIpU [IEPEX0/Ie Ha CTYNEHb CPEAHEro (MOJIHOT0) 00111ero oopa3oBaHusl, a B
JaNbHENIIeM U B KauecTBe cepbl CBoeH MpodhecCHOHATBHOM e TENbHOCTH;



* (opMHpOBaHKE MPEACTABICHUNA O 3HAYEHUU XUMUUECKOM HAYKH B pELICHUU
COBPEMEHHBIX IKOJIOTHYECKUX MPOOIIEM, B TOM YKCJIE B TIPEIOTBPAIICHUH
TEXHOT'€HHBIX U 9KOJIOTUYECKHUX KaTacTpod.

OcHOBHbBIE IOHSATHSI XUMNH (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX NMPeACTABIEHHUI)
Buvinycknuk nayuumcs:

— OIUCBIBATh CBOMCTBA TBEPABIX, JKUIKHX, Ta3000pa3HbIX BEIIECTB, BBIACIISIS UX
CYIIIECTBCHHBIC TTPU3HAKH;

— XapaKTePHU30BaTh BEIIECTBA IO COCTABY, CTPOSHUIO M CBOMCTBAM,
yCTaHABJIMBATh IPUIMHHO-CJICACTBEHHBIC CBSI3U MEXKY JTaHHBIMHU
XapaKTepHUCTUKAMH BEIIECTBA,

— pacKpbIBaTh CMBICI OCHOBHBIX XUMHUECKUX MOHATHN: aTOM, MOJIEKYJIa,

XUMHUYECKHUH AJIEMEHT, IIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJICHTHOCTD,

HCIIOJIb3YS 3HAKOBYIO CUCTEMY XUMMUHU;

— M300pakaTh COCTaB MPOCTEUININX BEMIECTB C TIOMOIILI0 XUMUYECKUX (HOPMYIT H
CYITHOCTh XUMHYECKUX PEAKIIMHA C TTOMOIIBI0 XUMHUECKIX YPaBHEHUH;

— BBIYUCIISITH OTHOCUTEIIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, a
TaKX€ MaCCOBYIO JIOJIO XUMHYECKOTO 2JIEMEHTA B COCIMHCHUSX

— CpaBHUBATH IO COCTABY OKCHIbI, OCHOBAHMS, KUCIIOTHI, COJIH;

— KJaccu(UIIMPOBaTh OKCHJIBI 1 OCHOBAHMUSI TIO CBOMCTBAM, KUCJIOTHI U COJTH —
10 COCTaBY;

— ONUCBIBATh COCTaB, CBOWCTBA M 3HAYCHHE (B MMPUPOJIE U TPAKTHICCKOM
NEeATETLHOCTH YEJI0BEKa) MPOCTHIX BEIIECTB — KUCJIOPOIa U BOAOPOIA;

— JIaBaTh CPAaBHUTEIHHYIO XapaKTEPUCTUKY XUMUUYECKHUX DJIEMEHTOB U
Ba)KHEHUIIIMX COCAUHECHUM €CTECTBEHHBIX CEMEHCTB IIEJI0YHBIX METAJJIOB U
raJJOreHOB;

— IMMOJIL30BAThHCA J1A0OPATOPHBIM 000PYAOBAaHUEM M XUMHYECKOH TTOCY/I0M;

— MPOBOJUTH HECIIOKHBIC XMMHUYCCKHE OIBITHI M HAOIIOACHUS 32 U3MEHCHHUSIMU
CBOICTB BEIIECTB B MPOIIECCE MX MPEBPAIICHHIA; COOIOAATh MPABHIIa TEXHUKH
0€30MacHOCTH TP MPOBEICHUN HAOIIOACHUHN M OIBITOB;

— pa3nu4aTh SKCIEPUMEHTAIBHO KHCIIOTHI U TICIOYH, ITOJIb3YSICh HHIUKATOPAMHU;
OCO3HaBaTh HEOOXOIUMOCTh COOJIIOICHUS MEp OE30MTaCHOCTH MPU 0OPaIEHUH C
KHCJIOTaMH M I1EJI0YaMHU.

Boinycknuk nonyuum 603M0MCHOCHb HAYYUMbCA:

— 2PAMOMHO 00PAUAMBCS C BEUWECMBAMU 8 NOBCEOHEBHOU HCUSHUL,

— 0CO3HABAMb HEOOX0OUMOCTb COONIIOOEHUS NPABUL IKONO2UUECKU Oe30NACHO20
Nn0BeOeHUsl 8 OKPYHCaoweli npupooHoll cpeoe,



— HOHUMAMb CMBICA U HEOOX00UMOCMb COONI00eHUs NPeONUCAHUT, NPEeONa2aeMblX
8 UHCMPYKYUSX NO UCNOJIb30BAHUIO JIeKaPCmM8, CPeoCcms Oblmosou XUmMuu u op.

— UCNONIL3068aMb NPUOOPEMEHHbIE KNI0UeBble KOMNEMeHMHOCMU NPU 8bINOJTHEHUU
UCCTIe008aMENLCKUX NPOEKMO8 NO U3YUEHUIO CBOUCMS, CHOCOO08 NOTYUeHUs] U
PACNO3HABANUSL 6EUYECMB;

— pazeueams KOMMYHUKAMUBHYIO KOMNEMEHMHOCHb, UCNOIb3Ys CPeoCcmed
YCMHO20 U NUCbMEHHO20 00WeHUsl, NPOABIAMb 2OMOBHOCHb K YBANCEHUIO UHOU
MOYKU 3peHUsl NPU 0OCYHCOEHUU Pe3yTbMamos blNOJIHEHHOU pabomul,

— 00bEeKMUBHO OYEeHUBAMb UHPOPMAYUIO O 8eUjeC8ax U XUMUUECKUX Npoyeccax,
KpUmu4ecky OmHOCUMbCsl K NCeBOOHAYYHOU UHGopmayuu, Hedobpoco8ecmHoll
peKname, Kacaoweucs UCnoIb308aHUs PA3TUYHBIX 8EULECTE.

ITepuognyecKuid 3aK0H U MEPUOAUUYECKAS CUCTEMA XUMHUYECKHUX 3JIeMeHTOB /I,
N. MenaesieeBa. CTpoeHue BelecTBa BolnyCKHUK HaAyYUmca:

— KJIacCU(UIIMPOBATh XUMHUYECKHUE JIIEMEHTHI Ha METaJIJIbl, HEMETAJLIHI,
AJIEMEHTHI, OKCHJIBI ¥ TUJIPOKCHJIBI KOTOPBIX aM(OTEPHBI, U HHEPTHBIE AIIEMEHTHI
(rasel) 7151 OCO3HAHMS BaXKHOCTU YIOPSIAOUYCHHOCTH HAYYHBIX 3HAHUIA;

— pacKpbIBaTh CMBICI Nepruoandeckoro 3akona /Jl. 1. Menneneesa;

— OINHUCHIBATh U XapaKTEPU30BaTh TAOJIMUHYIO (POPMY MEPUOTUUECKON CUCTEMBI
XUMHYECKHUX DJIEMECHTOB;

— XapaKTepU30BaTh COCTAB ATOMHBIX SJIEp U pacHpeAeIeHUE YKcia JJIEKTPOHOB
10 AJIEKTPOHHBIM CJIOSIM aTOMOB XUMHYECKUX AJIEMEHTOB MAJIbIX TIEPHUOJIOB
MEPUOINYECKON CUCTEMBI, a TAK)KE KaJIsI U KaJIbIUS;

— pa3nuyaTh BUJIbI XUMHUYECKOUN CBSI3U: HOHHYIO, KOBAICHTHYIO TTOJISIPHYIO,
KOBAJICHTHYIO HETIOJISIPHYIO U METAJTIMYECKYIO;

— U300pakaTh JIEKTPOHHBIC (POPMYJIBI BEIIECTB, 00PA30BAHHBIX XUMUUYECKUMU
CBSI3SIMU PAa3HOTO BUJIA;

— BBISIBJISITH 3aBUCHMOCTH CBOMCTB BEIIIECTBA OT CTPOEHUS €r0 KPUCTALIMYECKOU
pEICTKN (MOHHOW, aTOMHOM, MOJIEKYJISIPHOM, METAJUTMYECKOM );

— XapaKTepu30BaTh XUMHUYECKHE DJIEMEHTBHl U MX COCJAMHECHHUS Ha OCHOBE
MOJIOKEHHUS DJIEMEHTOB B MIEPUOIUYECKON CUCTEME U OCOOECHHOCTEN CTPOCHUS UX
aTOMOB;

— ONKCBIBATH OCHOBHBIEC MPEANOCHUIKHA OTKpbITUs . 1. MenaeneeBbiM
MEPUOANYECKOTO 3aKOHA U IEPUOIUIECKON CUCTEMbBI XUMUUYECKHUX JIEMEHTOB U
MHOT'000Pa3HYyI0 HAy4YHYIO ACSATEIbHOCTh YUCHOTO;

— XapaKTEepU30BaTh HAYYHOE U MUPOBO33PEHUECKOE 3HAYCHHUE TIEPUOIAYECKOTO
3aKOHA U MIEPUOIUYECKON CUCTEMBI XUMUUYECKUX d1eMeHTOB 1. 1. Menneneena;

— OCO3HABATh HAYYHBIC OTKPHITUS KaK PE3yJIbTAT JUTUTEILHBIX HAOTIOICHUH,
ONBITOB, HAYYHOH ITOJIEMUKH, IIPEOJOJIEHUS TPYTHOCTEU U COMHEHUU.



Buvinycknuk nonyuum 603M0MCHOCMb HAYUUMbCA:

— 0CO3HABAMb 3HAYUEHUE MEeOPeMUYeCcKUX 3HAHUL 011 NPAKMUYECKoU
OoesimenbHOCMU 4elloeeKa;

— ONUCHIBAMb U3YUEHHbIE 0OBEKMbL KAK CUCTEeMbl, NPUMEHSS T02UKY CUCTNEMHO20
aHanusa,

— NPUMEHAMb 3HAHUS O 3AKOHOMEPHOCMAX NePUOOULECKOU CUCTEMbL XUMUYECKUX
91eMeHMO8 0/ 00BACHEHUS U NPedBUOCHUsL CEOUICME KOHKDEMHbIX 8eUleCME;

— pazeueams UHHOPMAYUOHHYIO KOMNEMEHMHOCHb NOCPEOCMBOM Y2ayOeHUs
3HaHUl 00 UCMOpUYU CMAHOBNEHUSL XUMUYECKOU HAYKU, €€ OCHOBHbIX NOHAMUL,
nepuooutecKo2o 3aKOHAa KaK 00H020 U3 8ANCHEUUIUX 3AKOHO8 NPUPOObL, A MAKHCE O
COBPEMEHHBIX 00CMUNCEHUAX HAVKU U MEXHUKU.

MHoroo0pa3ue XuMH4YeCKUX peakumii Botnycknuk
Hayuumcs:

— OOBSACHATH CYyTh XMMHUYECKHUX TPOIIECCOB;

— HA3bIBaTh MPU3HAKH U YCIOBUS MPOTEKAHUS XUMUYECKUX PEaKIUH;

— yCTaHaBIUBATh MPUHAJICKHOCTh XUMHUECKON pPeaKInU K OTPECICHHOMY THITY
10 OTHOMY U3 KJIacCU(DUKAIIMOHHBIX TPU3HAKOB:

— T10 YUCIIy U COCTaBY MCXOJHBIX BEIIECTB U MPOAYKTOB PEAKIMH (PEAKINH
COCIIMHEHUS, PA3TIOKECHHUsI, 3aMEIICHUSI 1 0OMEeHa); 2) 10 BBIICICHUIO UITU
HOTJIOUICHUIO TETJIOTHI (PEaKuu 3K30TEPMUYECKUE U SHAOTEPMHUUECKHE); 3) 1O
U3MEHEHUIO CTENICHEeW OKUCIICHHSI XUMUYECKHIX DJIEMEHTOB
(OKHCTUTENIEHOBOCCTAHOBUTEIILHBIE PEAKIINN);

— [0 0OPATUMOCTH TIpoliecca (peakiuu 0OpaTUMbIEe U HEOOPATUMBIE);

— Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XUMUUYECKHUX PEAKITUN;

— Ha3bIBaTh (paKTOPHI, BAUSIOLUINE HA CMEUICHHE XMMHUUECKOIO PABHOBECHUS;

— COCTaBJISITh YPaBHEHUS AJIEKTPOJIUTHUECKON AUCCOIMALIMU KUCIIOT, IIeJIoueH,
COJICH; MOJHbBIE U COKPAIlICHHBIE HOHHBIC YPAaBHEHUS peaKliii 0OMEHa; ypaBHEHUs
OKHCIIUTETHhHO-BOCCTAHOBUTEIIBHBIX PEAKIIH;

— MPOTHO3UPOBATH MPOIYKTHl XUMHUECKUX peaKIuii o Gpopmysaam/Ha3BaHUIM
UCXOIHBIX BEIIECTB; OMPEAEIATH UCXOAHBIC BellecTBa Mo (hopMynaM/Ha3BaHUSM
IPOAYKTOB PEAKIUH;

— COCTaBJISITh YPaBHEHUS PEAKIIHii, COOTBETCTBYIOIINX MOCIEI0BATEIILHOCTH
(«uenoukey») MpeBpalleHul HEOPraHUUYECKUX BEIIECTB Pa3INYHbIX KJIACCOB;

— BBISIBJISITH B MPOLIECCE IKCIIEPUMEHTA IPU3HAKHU, CBUIETEIbCTBYIOIIUE O
POTEKAHUU XUMUYECKON PeaKIny;

— F'OTOBUTH PACTBOPHI C ONPEAEICHHON MACCOBOM JI0JIEN PACTBOPEHHOTO
BEILIECTBA;



— OMPENECIIATh XapaKTeP CPEbl BOJHBIX PACTBOPOB KUCIIOT U IIEJIOYEH 11O
M3MEHEHUIO OKPACKHU UHIUKATOPOB;

— NPOBOJAUTH KAYECTBEHHBIC PEAKIINH, TTOATBEPKIAIOIINE HAJTUUUE B BOJHBIX
pacTBOpax BELIECTB OTJACIbHBIX KATUOHOB U AHHOHOB.

BvinycKHUK noayuum 603M0MCHOCHb HAYUUMbCA:

— coCmasnsmos MOAEKYIsIPHbIE U NOJHbLE UOHHBIE YPABHEHUS NO COKPAWEHHBIM
UOHHBIM YPABHEHUSIM,

— NPUBOOUMb NPUMEPLL PeaKyuil, NOOMBEPIHCOAOUIUX CYUECNBOBAHUE
83AUMOCBA3U MEHCOY OCHOBHBIMU KIACCAMU HEOP2AHUUECKUX BeUyeCcma,

— NPOCHO3UPOBAMb PE3YIbMAMblL 8030€lCMBUS PA3TUYHBIX (PaKmMopos Ha
CKOPOCMb XUMUYECKOU peaKkyuu,

— NPOCHO3UPOBAMb PE3YIbMAMbL 8030€UCMBUS PA3TUYHBIX (PaKmopos Ha
cMeujeHue XUMu4ecko20 pasHoB8eCUsl.

MHorooopa3ue BemecTB Boinycknuk
Hayuumcs:

— ONpEeIesaTh MNPUHAIICKHOCTh HEOPraHMYECKUX BEIIECTB K OJHOMY U3
M3YYEHHBIX KJIACCOB/TPYIIIT: METAJUIBI 1 HEMETAILIbI, OKCHJIbI, OCHOBAHUS, KHUCJIOTHI,
COJIY;

— COCTaBJIATH (DOPMYJIBI BEIIECTB 10 UX Ha3BAHUSM;

— OMPEACIIATh BAJICHTHOCTh M CTETICHb OKUCJICHHS SJIEMEHTOB B BEILIECTBAX;

— COCTaBJIITH (DOPMYJIBI HEOPTAHUYCCKUX COSTUHECHHM 10 BAJICHTHOCTSIM U
CTEIICHSIM OKHCJICHUSI DJIEMEHTOB, a TaK)Ke 3apsagaM HOHOB, YKa3aHHBIM B TaOJIUIIC
PacTBOPUMOCTH KUCJIOT, OCHOBAHUH U COJIEH;

— OOBSICHITH 3aKOHOMEPHOCTH U3MEHEHUS (PU3MUECKUX U XMMUYECKUX CBOMCTB
MPOCTHIX BEIIECTB (METAUIOB M HEMETAJIJIOB) M MX BBICIIUX OKCHJIOB, 00pa30BaHHBIX
3JIEMEHTaMH BTOPOTO U TPETHETO MEPHOIOB;

— Ha3bIBaTh OOIME XMMUYSCKUE CBOMCTBA, XapaKTEPHBIC JIJISI TPYIIIT OKCHUJIOB:
KHCJIOTHBIX, OCHOBHBIX, aM(pOTEPHBIX;

— Ha3bIBaTh OOIME XMMHUYSCKUE CBOMCTBA, XapaKTEPHBIC JIJIS KaXKJI0TO U3
KJIACCOB HEOPTaHUYECKHUX BEIIECTB (KUCIOT, OCHOBAHUH, COJICH);

— MPUBOJIUTH MPUMEPHI PEAKITUH, TOATBEPXKAAOIINX XUMUIECKHE CBONCTBA
HEOPTraHUYECKUX BEIIECTB: OKCUAOB, KACJIOT, OCHOBAaHUMN U COJIEH;

— OMPEEIIATh BENIECTBO-OKUCIIUTEND U BEIIECTBO-BOCCTAHOBUTEIb B
OKHUCJIMTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUIX;

— COCTaBJIATh AJICKTPOHHBIN OanmaHc (711 U3YYSHHBIX PEAKITUi) 0
MPEITIOKEHHBIM CXEMaM PEaKIuii;

— MPOBOJUTH JAOOPATOPHBIC OMBITHI, MOITBEPKIAIOIINE XUMUUECKUE CBOMCTBA
OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX BEIIIECTB;



— TIPOBOMTH J1a0OPATOPHBIE OMBITHI 11O TIOTYUYCHUIO U COOMPAHUIO Ta3000pa3HbBIX
BEIIIECTB: BOJIOPO/Ia, KUCIOPO/a, YIIEKUCIOTOo ra3a, aMMHaKa; COCTaBIISATh YPABHCHHS
COOTBETCTBYIOIINX PEAKIUU.

BoinyckHuk nonyuum 603M0MCHOCHLb HAYUUMBCA:

— NPOCHO3UPOBANb XUMUYECKUE CBOLICIEA BeUeCm8 Ha OCHOBE UX COCMABA U
cmpoeHusL;

— NPOCHO3UPOBAMb CHOCOOHOCTb BeujeCmead NPOAGIAMb OKUCIUMENbHbIe UTU
80CCMAHOBUMENbHBIE CEOLICIEA C YUEMOM CeNneHel OKUCIEeHUs JIeMeHMO8,
8X00AUUX 8 €20 COCMA8,

— BbIABIAMD CYULECNBOBAHUE 2EHEMUUECKOU C853U MeNHCOY eujecmeamu 8 psoy:
npocmoe ewecmeo — OKCUO — KUCIOMA/ 2uOPOKCUO —COolb;

— Xapaxmepuzo8ams 0codvle CE0UCMBA KOHYEHMPUPOBAHHBIX CEPHOU U A30MHOU
KUCI0Mm;

— NPUBOOUMb NPUMEPDL YPAGHEHULL PEAKYULL, JIeHCAUUX 8 OCHOBE NPOMBIULTICHHBIX
Cnoco608 NoIYy4eHUss AMMUAKA, CEPHOLL KUCTOMbL, YY2YHA U CIATU;

— onucwleamov uuyecKue u XUMuieckue npoyeccol, 8Iouuecs 4acmoio
KPYy2080OpOMa 6eujecms 8 npupooe;

— OP2aHU308bI8AMb U OCYUWECMEIAMb NPOEKMbl NO UCCTIe008AHUIO CEOUCTNE
sewecms, UMEIUWUX 8ANCHOE NPAKMUYECKOe 3HAYEeHUe.

OcHOBHoOE coJiep;KkaHHue Kypca

8 kuacc.(68 4, 2 4 B HezieNIO)



Pasznes 1. OcHOBHBIE IOHATHA XMMUH (YPOBEHb ATOMHO-MOJIEKYJ/JISAPHBIX
npeacTaBJienunii)(46 yacon)

[Ipenmer xumun. Xumus Kak 4acThb €CTECTBO3HAHUWA. BellecTBa M MX CBOMCTBA.
YucTele BeniecTBa U cMecH. MeTo Il O3HAHKS B XUMHUU: HAOII0ICHUE, SKCTICPUMEHT.
[Tpuemsr Ge3omacHo paboThI ¢ 000pyIOBaHNEM U BemecTBaMu. CTpoeHUE TUTAMEHH.

Yucteie BemiecTBAa W cMecd. (CrnocoObl OYMCTKM BEIIECTB: OTCTaMBaHMUE,
buUIbTPOBaHKE, BBIMAPUBAHUE, KPUCTALIM3ANMS, AUCTHILIANUA. DU3NYecKkue u
XUMHYECKHUE SIBJICHUA. XUMUUYECKHE peakiuu. [Ipu3HakKu XUMHUYECKUX peakiuid u
YCJIOBUS BO3HUKHOBEHUS M TEYEHUS] XUMUUECKUX PEAKIIHH.

ATOMBI, MOJICKYJIBI U WOHBL. BemecTtBa MOJIEKYJISIPHOTO W HEMOJEKYJISIPHOTO
ctpoenus. Kpucrammmueckue u amopdHbie BemiecTBa. Kpucraminueckue peneTKu:
WOHHAsA, aTOMHasi U MojeKkyispHas. [IpocTeie M ClOKHBIE BelleCcTBA. XHUMHUYECKUM
31eMEHT. MeTauibl 1 HeMeTalluIbl. ATOMHAs €IMHUIIA MAacChl. OTHOCUTEIbHASI aTOMHAS
Macca. S3bIK XUMUU. 3HAKA XUMUYECKUX SJIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BemecTBa. Xumuueckue ¢Gopmyibl. OTHOCUTENIbHAsT MOJICKYJIApHAs — macca.
KauecTBEeHHBIN U KOJMYECTBEHHBIN COCTAB BELIECTBA. BhIUMCIEHUS IO XUMUYECKUM
dbopmynam. MaccoBas 107151 XMMHAYECKOT0 3JIEMEHTA B CJI0)KHOM BEIIIECTBE.

BaneHTHOCTh XUMUYECKUX 3JIEMEHTOB. OnpeaeaeHne BAICHTHOCTH 3JIEMEHTOB 110
dbopmynam OuHapHbIX coenuHeHud. CocTaBieHHUE XUMHYECKUX (OpMys OMHAPHBIX
COEAVMHEHUN 10 BaJICHTHOCTH.

ATOMHO — MOJIEKYJISIPHOE YYE€HHE. 3aAKOH COXPAaHEHUsI MacChl BemlecTB. JKuU3Hp u
nestenpHocTh M.B. JloMoHOcOBa. XuMHYECKHE YpaBHEHHUS. THIBI XUMHUYECKUX
pEaKIUi.

Kucnopon. Haxoxnenue B mpupoze. [lonmydyenue kucinopoja B yabopatopuu u
MPOMBINIIEHHOCTH. Du3nueckne W XUMHUYECKHE CBOMCTBa Kuciopoaa. ['openwue.
Oxkcugpl. Ilpumenenue kuciopona. KpyroBopor kuciopona B mnpupoae. O30H,
aIIoTponusl Kuciaopoaa. Bo3nyx u ero cocras. 3ammurta atMoc(epHOro Bo3ayxa OT
3arpsI3HEHUN.

Bonopon. Haxoxnaenue B mpupojne. I[lomyueHue Bomopona B JjlabopaTopuud U
MPOMBIIITIEHHOCTH. DU3nueckue M XMMHYECKHME CBOWMCTBA Bojopoaa. Bomopom —
BOCCTAaHOBUTENb. Mepbl Oe3omacHocTH mpu padbore ¢ BojgopoaoM. lIpumenenue
BOJIOpOJA.

Bopa. Mertoapl ompeneneHus cocraBa BOJbl — aHAIW3 M CUHTE3. Dusznueckue
CBOMCTBa BOJIbl. BoJia B mpupoe 1 criocoObl €€ OUUCTKH. A3paliys BOJIbl. X UMHUYCCKHE
cBolicTBa BoJbl. [Ipumenenue Boasl. Boma — pactBoputens. PacTBOpUMOCTD BELIECTB
B BoJie. MaccoBas 107151 paCTBOPEHHOTO BEILIECTBA.

KommnuectBenHbie oTHOMIEHHS B XuMuu. KonnmdecTBo BemecTBa. Mosnb. MolisipHas
Macca. 3akoH ABoraapo. MossipHblif 00beM ra3oB. OTHOCUTENBHAS TIJIOTHOCTH Ta30B.

OOBbeMHBIE OTHOIIICHUS Ta30B I[P XUMHUYCCKHUX PCAKIIHUAX.
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Baxneiimme Kiaccbl HEOPraHMYECKUX  coeauHeHuil. OKCHABL:  COCTaB,
kinaccudukanusa. OCHOBHbIE W KHUCIOTHbIE OKCHAbl. HoOMEHKIaTypa OKCHIIOB.
OU3NYECKNE U XUMUYECKHE CBOMCTBA, ITOIYYEHUE U IPUMEHEHUE OKCUIOB.

I'unpoxcuael. Knaccudukammst ruapoxcugoB. OcHoBanus. Cocrtas. Illenoun u
HepacTBOpuMble ocHOBaHUs. HomeHknatypa. OU3NYECKHE U XUMHUYECKUE CBOMCTBA
ocHoBaHuM. Peakiusa Heurtpanuszauuu. I[losyyeHne W IIpUMEHEHHE OCHOBAHUM.
AM@oTepHbIE OKCUIBI U THIPOKCUBI.

Kucnotet. Cocras. Kiaccudukanus. Homenknarypa. @uznueckue 1 XMMUYECKHE
CBOWCTBA KUCJIOT. BBITECHUTENBHBIN sl METAJLIOB.

Comu. CocraB. Knaccudukanusa. Homenkiarypa. dusudeckue cBoiicTBa COJIEH.
PactBopuMoCTh coneil B Boje. XuMHUECKHe CBOWCTBA coseil. CrocoObl MoTydeHus
conent. [Ipumenenue conen.

['eHeTnueckas cBs3b MEXKY OCHOBHBIMHU KJIACCAMU HEOPTaHUYECKUX COCAUHECHUM.

JeMoncTpanuu. O3HaKOMJIEHHE C OOpa3laMu MPOCTHIX U CJIOKHBIX BEIIECTB.
CrnocoObl  OYMCTKA  BEHIECTB:  KpUCTAIM3alus,  JucTWUIAnus.  ONbITHI,
MOATBEPKAAIOIINE 3aKOH COXPAHEHUS MACChl BEIIECTB.

[Tonydyenue u coOupanure Kucaopoia METOAOM BBITECHEHHUS BO3/1yXa U BOJIBI.
Omnpenenenue coctaBa Bo3ayxa. Koanekyus Heghmu, KaAMeHHO20 Ve U npoOyKmos ux
nepepabomku.

[Tomydyenue Bogopo/ia, MpOBEPKA BOAOPO/Ia HA YHUCTOTY, TOPEHHUE BOJOPOA,
coOupaHue BOAOPOAa METOJOM BBITECHEHHUS BO3/lyXa U BOJBI.

Ananu3 Boabl. CUHTE3 BOJBI.
3HAKOMCTBO C 00pa3iiaMu OKCHIOB, KHCIIOT, OCHOBaHUM U COJICH.
Helitpanuzanus menoun KucaoTol B IPUCYTCTBUU WHIUKATOPA.

JlabopaTopHble onbIThL. PaccMoTpenue BEeCTB ¢ pa3iuuHbIMU (U3HUECKUMU
cBoiicTBamu. Paznenenne cMecu ¢ momoiipio Marauta. [Ipumepst Gu3ndeckux u
XAMHWYECKUX SIBJICHUN. Peakiuu, WILTIOCTPUPYIOIINE OCHOBHBIE MPU3HAKHU
XapakTepHbIX peakiuu. Paznoxxenue ocHoBHOro kapobonara meau (I1). Peakius
3aMEILIECHUS MEAU KETIE30M.

O3HakoMJIeHHE ¢ 00pa3liaMu OKCHIOB.

BzaumopeiictBue Bogoposia ¢ okcugoM meau (I).

OnbIThI, MOATBEPKIAIOIINE XUMUYECKHE CBOMCTBA KUCIIOT, OCHOBaHUM.

IIpakTueckune padoTbI

. [IpaBuna TexHUKHN 0€30MACHOCTH MPU pabOTE B XUMUYECKOM KaOUHETE.
O3HakomIIeHHE ¢ Ja00paTOPHBIM 000PYAOBAHUEM.

. OuncTka 3arpsi3HEHHON OBAPEHHOM COJIH.

. ITonydyeHne u CBOKWCTBA KUCIOPOAA

. [Tosmyuenue BOOOpOJa U U3YUYEHUE ETO CBOWCTB.

. [IpuroroBieHne pacTBOPOB COJIEH C ONPEAEITICHHON MAacCOBOM J10J1ei

PaCcTBOPEHHOIO BEIIECTBA.
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. Pemienure skcnepuMeHTalbHbIX 3a/1a4 0 TeMe « OCHOBHBIE KJIACChI

HEOPraHUYECKUX COCIMHEHUIN.

PacuerHble 3a1aum:

Brrancienre oTHOCUTEIBEHON MOJICKYJISIPHOW MacChl BEMIECTBA MO hopMyIie.
Brruuciienre MaccoBOM JOJIM 3JIEMEHTA B XUMAYECKOM COCIMHECHUH. Y CTAHOBIICHUE
npocTeiiieit (GopMyJibl BEIIECTBA IO MACCOBBIM JIOJISIM 3JIEMEHTOB.

Haxosx1ieHne MaccoBOM /107U PaCTBOPEHHOTO BEIIECTBA B pacTBOpe. BrruncieHue
MAacCChl paCTBOPCHHOTO BEIIECTBA U BOJIbI JIsl IPUTOTOBIICHUS pacTBOpa
OINPEIEICHHON KOHLIEHTPALUH.

OOBEMHBIE OTHOILLIEHUS ra30B MTPU XUMHUYECKUX PEAKLIHSIX.

Briuncnenust o XMMUYECKUM YPaBHEHUSIM MAcChl, 00bEMa U KOJIMYECTBa
BEIIIECTBA OJIHOTO M3 MPOAYKTOB PEAKIIMHU IO Macce MCXOHOT0 BElIeCTBa, O0BEMY
WJIM KOJIMYECTBY BEIIECTBA, COACPIKAILECTO OMPEACICHHYIO JOII0 MPUMECEH.

Paznean 2. Ilepuognyecknii 3aK0H M EPHOAUYECKASL CUCTEMA XUMUYECKHUX
3jieMeHTOB JI.U. MenaeneeBa. Ctpoenne aroma.(8 4acon)

[TepBbIe MOMBITKH KJIAaCCU(PUKAIIMN XUMUUYECKUX dJIeMEeHTOB. [ToHsATHE O Tpymmax
CXOJIHBIX AJIEMEHTOB. ECTeCTBEHHbIE CEMENCTBA IIEJIOYHBIX METAJJIOB M IaJlOT€HOB.
bmaroponueie rasel. llepuognueckuii 3axkon J[.M.Menneneea. Ilepmoamueckas
CUCTEMa KaK €CTECTBEHHO — Hay4yHOE KJacCU(pUKAIUSI XUMHUYECKHX DSJIEMEHTOB.
Tabnuunass ¢dopma TnpeaAcTaBiIeHUS KIAaCCU(DUKAIUM XUMHUYECKHUX DJIEMEHTOB.
Crpykrypa Ttabmuubl «llepuonnueckas cucrema xumudeckux siemeHtoB J[.U.
MenneneeBa» (kopotkas gopma): A- u b- rpynnsl, nepuoasl. @U3NUECKUN CMBICT
MOPSAKOBOIO 3JIEMEHTa, HOMEpa Mepro/ia, HoMepa IpyIIibl (JJ1s 2IEMEHTOB ATPYIIIN).

CrtpoeHnue aToma: Sapo U dJIeKTpoHHAs 000s10uka. COCTaB aTOMHBIX SIICP: TPOTOHBI
W HEUTpoHbl. M30TOmbI. 3apsig aTOMHOTO $Jipa, MacCOBO€ YMCJIO, OTHOCHUTEJbHAs
atomHas macca. CoBpeMeHHas POpMyYIUPOBKA MOHITHUS «XUMUYECKUI DIIEMEHT.

DJIeKTpOHHasi 000JIOYKA aToma: TMOHATHE 00 HHEPreTUYECKOM YPOBHE
(?JIEKTPOHHOM CJIO€), €r0 EMKOCTH. 3aroJIHEHHE SJIEKTPOHHBIX CJIOCB Y aTOMOB
AJIEMEHTOB TIEpBOrO0 — TpeTbero rmnepuogoB. CoBpeMeHHas (OpMYITHPOBKA
MEPUOJUYECKOTO 3aKOHA.

3HaueHUe mnepuoandeckoro 3akona. Hayunwie goctmxkenus .M. Menneneena:
UCIIPABJICHUE OTHOCUTEIBHBIX aTOMHBIX Macc, MpeICKa3aHue CYIIEeCTBOBAHUS
HEOTKPBITHIX 3JIEMEHTOB, MEPECTAHOBKU XHMHYECKUX DJIEMEHTOB B IEPHOINYECKOMN
cucteme. JKuznp u aesrensHocts .M. Menneneesa. JlemoncTpauum:

PU3UYECKUE CBOMCTBA LIEJTOYHBIX METAUIOB. B3anMOAEHCTBUE OKCUIOB HATPHUS,
Marnusi, ocdopa, cepbl ¢ BOJIOH, UCCIEIOBAHUE CBOMCTB MOJYYEHHBIX MPOIYKTOB.
BzaumoperictBue HaTpuss W Kalusl ¢ BOJAOW. PU3NYECKHE CBOMCTBA TaJIONCHOB.
B3anmoieiicTBrE alfOMUHUS ¢ XJIOPOM, OPOMOM H HOJIOM.

Paznen 3. Crpoenue Bemecrna.(14 yacos)
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DJIEKTPOOTPULIATENIBHOCTh XUMHUECKUX 3JIEMEHTOB. OCHOBHBIE BUJIbI XUMUYECKOU
CBSI3U: KOBAJICHTHAs HEMOJISIPHAs, KOBAJIECHTHAs TMOJSpHAas, MOHHAsA. BalleHTHOCTH
AJIIEMEHTOB B CBETE AIEKTPOHHOM Teopun. CteneHb okuciieHus. [IpaBuiia onpeaenenus
CTEIICHEW OKHCIICHUS 3JIEMEHTOB.BBIUHCIIEHHS MO0 XMMHUYECKUM YpPaBHEHUSIM.3aKOH
ABorazpo. MossipHbiii 00beM Ta30B.OTHOCHUTENbHAS TUIOTHOCTH Ta30B. OOBbEMHBIE
OTHOILICHHS Ta30B MIPU XUMUYECKUX peakiusax demoncTrpanum:

ComnocraBneHne PU3NKO-XUMUIECKUX CBOMCTB COSAMHEHUI ¢ KOBAJICHTHBIMH U
MOHHBIMU CBSI3SIMHU.

9 kJacc.(68 4, 2 4 B HECIIO)
Pa3znen 1. Muoroo6pasue xumuieckux peakuuii.(10uacon)

Knaccudukanusa XuUMHUYECKUX peaklUidl: peaklUd COEIUHEHUsS, Pa3I0KEHUs,
3amenieHus, oOMeHa. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. OKUCIUTENb,
BOCCTAaHOBUTENb, MPOILIECCH OKUCIIEHNUS U BOCCTAaHOBJICHUSI. COCTAaBIECHUE YPABHECHUN
OKHUCJIUTEJIbHO-BOCCTAHOBUTEIIBHBIX PEAKIMKA C IIOMOIIBIO METOJAA JJIEKTPOHHOTO
OayaHca.

TeroBele  A(PPEeKThl  XUMHUYECKHMX  peakuuid.  DK30TEpMUYECKHE U
SHJIOTCPMHUYECKUE  PEaKUuHh. TepMOXMMHYECKHE ypaBHEHuUdA. Pacuersl 1o
TEPMOXUMUYECKUM YPABHECHUSIM.

CKOpOCTh XUMHUUYECKUX peakiuil. DaKkTopsbl, BIUSIONINE HA CKOPOCTh XUMUYECKHUX
peakuuii.  [lepBoHauvambHOE MPEACTABIEHUE O KAaTaIA3E.

Oo6patumele peakuuu. [[oHsITHE 0 XMMUYECKOM PABHOBECHHU.

XUMHAUYECKHE PEAKIUH B BOJHBIX PACTBOPAX. DJIEKTPOJUTHI U HEIIEKTPOJIUTHI.
HNoubl. KaTtnonsl n aHnoHbl. ['mapaTHas Teopust pacTBOPOB. DIEKTPOJUTHUYECKAS
JUCCOIIMAITNST KHUCJIOT, OCHOBaHWM u cosieil. CraOble W CHIbHBIE 3JICKTPOJUTHL
Crenenp nuccornmanuu. CTeneHs gucconuanuu. Peakiuu nonHoro oomMena. Y cioBus
TEUEHUs] PEeaKIUd HMOHHOTrO OOMEHa J0 KOHI[A. XHMMHYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB ~ HEOPraHMYECKUX  COCAMHEHHH B  CBET€  MpEACTaBlIeHH 00
AIEKTPOJIUTHYECKON TUCCOUHUALMU U OKUCIIUTEIBHO-BOCCTAHOBUTEBHBIX PEAKLIUN.
[ToHsiTHE O TUIPOIU3E COJICH.

JdeMoHCcTpanuu:

[Tpumepsl 3K30- U IHAOTEPMUUECKUX PEAKLIUM.

BzaumopericTBre IMHKA C COJISTHOM U YKCYCHOU KUCJIOTOM. B3aumonencteue
IrPaHyJIMPOBAHHOTO IMHKA U HUHKOBOW MBUINA C COJITHOM KUCIOTOM.

B3aumoneiictBue okcuaa meau (II) ¢ cepHoit KUCIOTOM pa3HON KOHLIEHTPALIMKU
IIPY Pa3HbIX TEMIIEPATYpaAX.

['openue yriisi B KOHUEHTPUPOBAHHON a30THOM KHUCIIOTE.

['openue cepbl B pacIuiaBI€HHOM CEUTPE.

HcnpiTaHue pacTBOPOB BEMIECTB HA JIEKTPUUYECKYIO POBOJIUMOCTb.

JIBHKEHKHE NOHOB B JIEKTPUYECKOM IIOJIE.
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IIpakTH4yeckue padoThbi:
* H3ydeHue BIMAHUSA yCIOBUI NPOBEACHUS XUMUUYECKON PEAKIIUN HA €€
CKOPOCTb.
* PemeHune sxcriepuMeHTaIbHBIX 33]1a4 0 TeMe «CBOKCTBA KUCIOT, COJIEH U
OCHOBAHUM KaK 3JIEKTPOJIUTOBY»
JlabopaTopHbIe ONBITHI:
Peaknuu oOMeHa MeXy pacTBOpaMH 3JIEKTPOJIUTOB
PacuerHnble 3a1aun: BerancieHns no TEPMOXUMHYECKUM YPABHEHUSM PEAKIUN.

Pa3znen 2. Muorooopasue Bemecrsn.(49 yacos)

Hemeramnsl. ['anorensl. IlosmoxeHne B NEpHOINYECKOW CHUCTEME XUMHUYECKUX
AJIEMEHTOB, CTpOE€HHE uX aroMoB. Haxoxnenwe B mnpupone. Dusnueckue u
XUMUYECKUE CBOMCTBA rajaoreHoB. [lomydeHue W NMpUMEHEHHE TaJoreHoB. XJIOp.
Ou3nyecKne U XMMHUYECKUE CBOMCTBA xJopa. [Ipumenenne xmopa. Xa0poBOAOPOI.
®uznueckue cporictBa. [lomyuenue. ConsgHas kuciaora u e¢ conu. KadecTBeHHas
peakiys Ha XJIOpUI-UOHbI. Pacrio3HaBanue XJ10pua0B, OPOMUJIOB, HOIUIOB.

Kucnopon u cepa. Ilonoxenue kucinopoaa u cepsl B [IICXI, cTtpoeHne nx atomos.
Cepa. Amnotponusi cepbl. PU3NYECKHE UM XUMHUYECKUE CcBoiicTBa. HaxoxkneHue B
npupone. IIpumenenne cepsl. CepoBogopos. CepoBOAOPOIHAS KUCIOTA U €€ COJIU.
KauectBennas peakuusi Ha cynbua-uonbl. Oxcupg cepol (IV). duszudeckue u
xumuueckue cBorctpa. [Ipumenenue. CepHucTas KucioTa u ee cojiv. KauecTBeHHast
peakuust Ha cyinb@ur-uonbl. Okcua cepbl (VI). Cepnas kucinora. XuMHUECKHE
CBOMCTBa pa30aBJIEHHON W KOHILIEHTPUPOBAHHOW CEpHOM KHCIIOTHI. KauecTBeHHas
peakuus Ha Cyib(haT-uoOHbl. XUMUYECKHUE PEAKIUH, JISKAIINE B OCHOBE TOJYyUYCHHUS
CEpPHOM KHUCJIOThI B IPOMBILLICHHOCTH. [I[puMeHeHne CepHON KUCIIOTHI.

Azot u dochop. Ionoxenue azora u dochopa B [ICXI, cTpoeHne mx aTomMoB.
A3oT, puznyeckre U XMMHUYECKUE CBOMCTRA, MOJIyYeHUE U puMeHenne. Kpyrosopot
azoTra B mpupoje. AMMHUaK: (U3NYECKHE M XUMUYECKHE CBOWCTBA, MOJYYEHUE U
npuMeHenne. Conu aMMoHUSI. A30THasi KUCIOTa W €€ CBOWMCTBA. OKHUCIUTENbHBIC
CBOMCTBAa a30THOW KUCHOTHL. [lomyueHue a30THOW KHUCIOTHI B JIADOPATOPHUH.
XUMUYECKHE PEakKiMu, JeXKallue B OCHOBE IOJYYEHUs] a30THOW KHCIOTHI B
npombiluieHHOCTH. [IpuMeHeHrne a30THOM KHUCIOThl. COMM a30THOM KUCIOTHI M MX
npuMeHeHue. A30THBIE YA0OpEHUSI.

dochop. Amnmorponust hochopa. Puszndeckre 1 XUMUIECKHE CBOMCTBa Gocdopa.
Oxcup docdopa (V). Oprodocdopnas kucnora u ee conu. DocopHsie yaoOpeHus.

VYraepon u kpemuuii. [lonoxenue yranepona m kpemuus B 1ICXD, ctpoeHue ux
aToMOB. Yruepod. Asmnorponus yriepoaa. PHU3NYECKHME M XMMHYECKHE CBOMCTBA
yraepoja. AncopOrus. YrapHblid ra3, CBOMCTBA U (PU3MOJIOTHYECKOE JCHCTBUE Ha
OpraHu3M. Y TJICKUCIIbIY Ta3. YTOJIbHAS KUCJIOTa U €€ coJi. KauecTBEeHHbIE peakuy Ha
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KapOoHaT-uoHbl. KpyroBopor yriepona B mnpupozae. OpraHMyecKue COEIUHEHUs
yriaepoaa.

Kpemunii. Okcup kpemuus (4). Kpemuuesas kucnora u ee conu. Cmexio.
Llemenm.

Metamiel. [lonoxenue meraiuios B [ICXD JI.M1.MenneneeBa, CTpOEHHE UX aTOMOB.
Merannuyeckas cBs3b. DU3nuecKkrue CBOMCTBA METAUIOB. Pl aKTUBHOCTH METAJIJIOB.
Xumuueckue cBorcTtBa MeTamioB. OOmme cnocodbl noidydeHuss MetamioB. CIiiaBbl
MeTaioB. lllemouynsie MeTaiel. [10n0KeHNE METOYHBIX METAIUIOB B IEPUOANYECKON
CUCTEME, CTPOCHHME uX aToMOB. Haxoxnenue B mpupone. MarHui M KanpLuid, UX
BaKHeHIIMe coeinHeHus. JKecTKOCTb BOJIbI U CIIOCOOBI €€ YCTpaHEHHUSI.

Amomunnii. [losoxeHne anoOMUHUA B IEPUOIUUECKON CUCTEME, CTPOEHUE €T
atoma. Haxoxnenue B mpupojie. Pu3ndyeckre 1 XMMUYECKUE CBOMCTBA AIIFOMUHUSL.
AMGOTEpPHOCTH OKCH/IA U TUAPOKCUA ATFOMUHUSL.

Keneso. Ilonoxenne xenesa B NEPUOAUYECKOM CHCTEME, CTPOCHHUE €ro aroma.
Haxoxnenue B npupone. usznueckne u XUMUYECKHE CBOKCTBA kKeje3a. BaxkHeumme
COEJIMHEHHUS KeJe3a: OKCHUJIbI, TUIPOKCUAbI U conu xene3a (11) u sxeneza (I11).
KaudecTBeHHbBIC peaKIIMu HA UOHBI.

JlemoncTpanum:

Pu3nyecKre CBOMCTBA IajJOTr€HOB.

[lonyuyeHue XJI0pOBOIOPOIAa U PACTBOPEHUE €TO B BOJIE.

AmnnorpornHbie MoauduKkanuu cepbl. OOpasiibl NPUPOIHBIX CYIbGUIOB U
CyJb(aToB.

[Tonyyenne amMmmuaka U €ro pacTBopeHue B Bojie. O3HaKOMIIEHHE ¢ 00pa3laMu
IPUPOAHBIX HUTPATOB, (hochaToB

Mopenu KpucTaqIM4ecKuX penieToK aaMasa u rpadura. 3HaKoOMCTBO ¢ 00pa3liaMu
MPUPOIHBIX KapOOHATOB U CHUIITMKATOB

3HAKOMCTBO C 00pa3iiaMy BaKHEUIIIUX COSTUHEHUN HATPUS, Kausl, IPUPOTHBIX
COEIMHEHUI KalblUs, PyIaMH KeJe3a, COCAUHEHUSIMU aTlOMUHUSI.
B3auMonencTBre MIEIOYHBIX, HIET0YHO3EMEIBHBIX METAUIOB U AJTFOMUHUS C BOJIOM.
CoxuraHue ee3a B KUCJIOPOJIE U XJIOpE.
IIpakTueckne padoThbI:
e TlomydeHue CONSIHON KUCIOTHI U U3yYEHUE €€ CBOMCTB.

* Pemenue sxcniepuMeHTaIbHBIX 3371a4 o TeMe «Kucnopoa u cepay O
ITonyyenne amMHuaka U U3y4eHue ero CBOUCTB.

e Ilonmyuyenue okcuaa yriepona (IV) u usyuenue ero coricts. PacriozHaBanue
KapOOHATOB.

* Pemenue skcnepuMEHTaNIBHBIX 3374 IO TeME «MeTauibl U UX COETUHEHUS.

JlaGopaTopHbIe ONBITHI:

BrITecHEHME raioreHaMu Apyr Ipyra U3 pacTBOPOB UX COEIMHEHUMU.
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KauecTBeHHbIC peakiuu cyibpu-, CyJbPUT- U Cylb(aT- HOHOB B paCTBOPE.
O3HakoMJIeHHE ¢ 00pa3liaMu Cephl U €€ MPUPOTHBIMU COSAMHEHUSIMHU.
B3aumMopaeiicTBre cojieli aMMOHMS CO IIEJIOYaMH.

KauectBenHbIe peakiiny Ha KapOOHAT- U CUJIMKAT- UOHBI.

KauecTBeHHas peakuys Ha yTIICKUCIIBIA ras3.

N3ydenne oOpas3oB MeTawioB. B3zanmoaeiicTBe METaIoB ¢ pacTBOPAMHU COJICH.
O3HaKOMJICHHE CO CBOWCTBAMH U MIPEBPAIICHUSIMU KapOOHATOB W THAPOKAPOOHATOB.
[TomydyeHue ruipoKcHaa ATFOMUHUS U B3AMMOJEHCTBUE €TI0 C KUCJIOTAMU U IIETI0OYaMH.
KauecTBeHHbBIEC peaKIIMK HA HOHBI Fe?* u Fe** PacueTHble 3a1a4u:

BrluncneHnss mo XUMUYECKUM YpaBHEHHUSIM MAacChl, O0bEMa WM KOJIMYECTBA
BEILIECTBA OJTHOTO U3 MPOYKTOB PEAKIIMH 10 MaCCEe UCXOIHOTO BEIIECTBA, 00BEMY WIIH
KOJIMYECTBY BEIIECTBA, COACPIKAIIETO OMPEACICHHYIO J0JII0 IPUMECEH.

Paznen 3. Kparkuii 0030p BakHeIIUX OPraHUYeCKHUX BelecTB.(94acoB)
[Ipenmer opranmyeckor xumMuu. Heoprannueckue u OpraHu4ecKue
COEIIMHEHUA. YTJIEpOa — OCHOBA KW3HU Ha 3emiie. OCOOEHHOCTH CTPOCHUS
aToMa yrjiepoja B OPraHUYECKUX COCTUHEHUSIX.

Yraesonopoasl. [IpenensHbie yriaeBoaopoasl. MeTaH, 3TaH, IponaH — MpOCTENIne
MPEJICTABUTENN  MPEICIBbHBIX  YTIIEBOAOPOJIOB. CtpykTypHBIE bopmyIibl
YIJIEBOAOPOAOB. ['OMOJIOTHYECKUN DAL NPEACIbHBIX YIIIeBOAOPOIOB. ['omonoru.
Pu3nyecKre 1 XMMUYECKHUE CBOMCTBA MPEIEIIbHBIX YIIIEBOAOPOI0B. Peakiuu ropenus
U 3amelleHus. Haxoxaenne B mpupoie MpeesibHbIX YIIIeBOAOPoaoB. [IpuMenenune
METaHa.

HenpenenbHble yrieBoa0pOabl. DTUICHOBBIN PSiJl HEMPEAEIBbHBIX YIIEBOI0POIO0B.
OtuiieH. PU3nyeckne 1 XMMUYECKUE CBOMCTBA 3TUIICHA.

AILIETUJIEHOBBIN psii HENPEIEIbHBIX YTIE€BOA0POI0B. AlleTriieH. CBOWCTBA
auerwieHa. [[pumeHenue anerTuieHa.

[IpousBoansie yrieBogopoAoB. KpaTkuii 0030p OpraHMYECKUX COEIUHEHHIA:
OJIHOATOMHBIC CIUPTHI, KAPOOHOBBIE KUCIIOTHI, CIOKHBIE d(PUPHI, KUPBI, YTICBOIBI,
aMHUHOKHCJIOTHI, OenKku. Poas OenKkoB B opranusme.

[ToHsATHE O BHICOKOMOJIEKYJIAPHBIX BemiecTBax. CTPyKTypa MOJIUMEPOB: MOHOMED,
MOJIMMEP,  CTPYKTYpPHOE€  3BEHO, CTEINEeHb nonuMmepusaunu. [lonmusTunen,
MOJIUTIPOITUAJICH, TOJIMBUHWIXJIOPHUI.

JdeMoHCcTpanuu:

Mogenu MOJIEKYT OpraHMYECKUX COEAUHEHUM. [ 'opeHune yriieBogopoaoB u
oOHapy>KeHHE MPOIYKTOB UX TopeHus. KauecTBeHHas: peakiys Ha STUJICH.
[Tonyuyenue sTueHa.

PacTBopeHue 3Tun0BOro cnupra B BoJe. PacTBopeHue rimiepruHa B BOJIE.

[TosryuyeHue u CBOMCTBA YKCYCHOM KUCIIOTHI. MccienoBaHue CBOMCTB )KUPOB:
pacTBOPUMOCTb B BOJE U OPTaHUUYECKUX PACTBOPUTEISIX.
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KauecTBeHHBIE peakUy Ha TIIIOKO3Y M KpaxMall.
O3HakoMJIEHHE ¢ 00pa3amMu U3AeIui U3 IOJUITUIIEHA, [TOJIUIIPOIIUIIEHA,
IOJINBUHWIXJIOPUAA.
IIpakTHyeckue padoThl CrpyNIHUPOBAHBI B OJIOKM — XUMUYECKUE TPAKTUKYMBI,
KOTOPBIE CIIyKaT HE TOJIBKO CPEACTBOM 3AKPEIIEHNS YMEHUN U HABBIKOB, HO TAKXE U
CPEACTBOM KOHTPOJIS 32 KAUECTBOM UX C(HOPMUPOBAHHOCTH.

TemaTnueckoe mannposanue 8 kiaacc. (68 4, 2 u B Hege110)

Tema n Ha3BaHue Bcero N3 anx
9acoB

TCOPUH | MIPAKTHUKHA

OcHoBHBIC NOHATHA XUMUH (ypoBenb| 46 40 6
ATOMHOMOJIEKYJISIPHBIX MPeACTABJIEHNH)

Tema 1. IlepBoHayanbHbIE XUMUYECKHE TOHITHUS 21 19 1
Tema 2. Kucnopoa. Bogopon 8 7 2
Tema 3. Boga. PactBopbl 7 6 1

17



Tema 4. OcHOBHBIE KJIACChI HEOPTaHUYECKUX 11 10 1
COEMHECHUN
Pa3nes 2. [lepuoanyeckunii 3aK0H 8 8 -
NMepUuoOANYECKasi CHCTEMAa XHMUYECKHX )JIEMEHTOB
/.. MenpaeseeBa. CTpoeHue aToma.
Paznen 3. CTtpoenue BemiecTna. 14 14 -
Hroro: 68 62 6
TemaTnueckoe miannpoBanme 9 kiaacc. (68 4, 2 u B HeeN10)
Tema u Ha3BaHUeE Bcero N3 Hux
4acoB
TEOPHH | MPAKTHKH
Paznen 1. MHoroo0pa3ue XuMH4€eCKUX peaKkIuid. 10 8 2
Pa3znen 2. MHoroo0pa3sue BeliecTs. 49 44 5
Pa3nen 3. Kparkuii 0630p Ba:kHelmux 9 9 -
OpPraHHYecKHX BellecTB.
Hroro: 68 61 7
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