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Copep:xanmue:
[InanupyemMblie pe3ynbTaThl OCBOCHHUS YU€OHOTr0 MpeIMeTa
Conepxxanre yudeOHOro mpeamera

TeMmatudyeckoe MIaHUPOBAaHUE C YKA3aHUEM YacOB, OTBOJUMBIX Ha
OCBOEHHE KaXK101 TEMBI



1. Ilnanupyemble pe3yJibTaThl OCBOEHHUSI y4eOHOI0 MpeaMeTa

I/I3yquHe XUMHU B OCHOBHOM IIIKOJIE AacT BO3BMOXKXHOCTb JOCTHYDb CJICAYIOIUX PC3YJIbTATOB

B HalIpaBJICHUU JJUYHOCTHOI'O PA3BUTHS

1)
2)

3)
4)
5)
6)
7)
8)

9)

(hopMHUpOBaHHE YYBCTBA TOPJIOCTH 32 POCCHICKYIO XUMUYECKYIO HAYKY;

BOCIIUTAHUC OTBCTCTBCHHOI'O OTHOIICHUA K ITPUPOJAC, OCO3ZHAHUA H€O6X0,Z[I/IMOCTI/I
3aIUTHI OKPYKAIOIIECH CPElbl, CTPEMIICHHSI K 3JI0pOBOMY 00pa3y KHU3HH;

NOHUMaHHE 0COOCHHOCTH KU3HU U TPYy/Ia B YCIOBUSAX HHPOPMATHU3ALIUHU OOIIECTBA;
(hopMupoBaHKE TBOPUYECKOTO OTHOIIECHHUS K MPoOIeMam;

HOJTrOTOBKA K OCO3HAHHOMY BBIOOPY MHIMBUAYAIbHOW 00pa30BaTEIbHON WIIN
npoQecCHOHATLHON TPACKTOPHH;

YMEHUE YIPABIATh CBOECH ITI03HABATEIILHOU 1E€ATEIIBHOCTBIO;

YMEHHUE OICHUBATh CHUTYAIIUIO U ONIEPATUBHO MPUHUMATD PEIICHHSI, HAXOIUTh
aJIeKBaTHbIE CIIOCOOBI MOBEICHHS U B3aUMOJACHCTBUS C MAPTHEPAMU BO BpeMsl y4eOHOU 1
UTPOBOM EATEITHLHOCTH;

(hopMHUpOBaHKE TTO3HABATEILHONW U MH)OPMAITMOHHON KYJIbTYPBI, B TOM YHCJIE Pa3BUTHE
HaBBIKOB CAMOCTOSITEIILHON pa0OThI C YUeOHBIMU ITOCOOUSIMH, KHUTAMH, JOCTYITHBIMHU
COBpPCMCHHBIMHA I/IH(i)OpMaHI/IOHHBIMI/I TCXHOJIOI'sAIMU,

pa3BUTHE TOTOBHOCTH K PEUICHHUIO TBOPYECKUX 3a/1a4, CIOCOOHOCTH OIICHUBATh
HpO6JIeMHI)IC CUTyalluX U OINICPATUBHO NPUHUMATDH OTBCTCTBCHHBLIC PCIICHUA B
Pa3IMYHBIX TPOTYKTHBHBIX BUIAX JEATSILHOCTH (yueOHas, TOUCKOBO-
UCCJIeIOBATENILCKAS, KITyOHAs!, IPOCKTHAS, KPY>KKOBAsI U JIp. );

10) hbopmupoBaHHe XUMHUKO-IKOJIOTHYECKOM KyIbTYyphl U HAYYHOI'O MUPOBO33PEHHSI.

MeTal'lpeIlMeTHblMI/I pe3yJabTaTaMi OCBOCHUA OCHOBHOH 06pa3OBaTCHBHOﬁ nporpamMmal

OCHOBHOI'O 06mero 06p330BaHI/Iﬂ SABJIIFOTCA

1)
2)

3)

4)

5)

6)

7)

OBJIa/ICHHE HABBIKAMH CaMOCTOSITEIIFHOTO MPHOOPETEHUST HOBBIX 3HAHHIA, OpraHU3aIUN
y4eOHOI e TeNbHOCTH, IOUCKA CPEACTB €€ OCYIIECTBICHUS;

yYMEHUE IJIAHUPOBATh, KOHTPOJIUPOBATH U OLIEHUBATH yUEOHbIE JICHCTBUS B COOTBETCTBUU
C MOCTaBJICHHOH 3a/1auell U YCIOBUAMU €€ pealn3aluy;

MMOHUMaHKE MPOOIEMBI, YMEHHE CTaBUTh BOIIPOCHI, BBIABUTATh TUIIOTE3Y, 1aBaTh
OTpeieIeHus MOHATHSM, KIacCU(UIIMPOBATh, CTPYKTYPUPOBATh MaTepHall, IPOBOJIUTh
9KCIEPUMEHTHI, apPTyMEHTHPOBATh COOCTBEHHYIO MO3HIINIO, (POPMYITHPOBATH BBIBOIBI H
3aKJIIOYCHHUS;

YMEHHUE U3BJIEKaTh MHPOPMAIIMIO M3 Pa3IMYHBIX HCTOYHUKOB, BKITFOUAs CPEACTBA
MaccoBOM MH(pOpMAaIUK, KOMIIAKT-TUCKU y4eOHOro Ha3HaueHUs, pecypchl BcemupHoi
cetn MIHTEpHET; yMeHHE CBOOOIHO MOJIb30BATHCS CIIOBAPSIMH PA3TUIHBIX TUTIOB,
CIPaBOYHOMU JIUTEPATYPOH, B TOM YHCJIE Ha 3JIEKTPOHHBIX HOCUTENSAX; COOI0AaTh HOPMbI
nH()OPMAITMOHHOM U30MPATEITLHOCTH, 3TUKH;

YMEHHUE Ha NPAKTUKE MOJIb30BATHCS OCHOBHBIMHU JIOTHYECKHMHU IPUEMaMH, METO1aMHU
HAOJIOJICHUS, MOJICTTUPOBAHUS, OOBSICHEHUS, PEIICHUS TTPOOJIeM, POTHO3UPOBAHMSI U
Ap-;

YMEHHUE BOCIIPUHUMATh, CHCTEMATU3UPOBATh U IIPEIBABIATE HHPOPMALIUIO B CIOBECHOM,
00pa3HO#, CHMBOJIMYECKOM (hopMax; aHATM3UPOBATh U MepepadaThIBATh MOIYYEHHYIO
MH(QOPMALIMIO B COOTBETCTBHHM C TIOCTABJICHHBIMH 3a/1a4aMH;

YMEHUE MEePEBOAUTH HHPOPMALIUIO U3 OJHON 3HAKOBON CHCTEMBI B IPYTYIO (M3 TEKCTA B
TaOJIMILY, U3 ayJUOBU3YaJILHOT'O Psiia B TEKCT U JIp.), BHIOUPATh 3HAKOBbIE CUCTEMBI
aJIeKBaTHO IT03HABATEIIbHOM U KOMMYHUKATUBHOM CUTYallUH;



8) ymeHue cBOOOHO, MPaBUIILHO U3JIaraTh CBOM MBICIH B YCTHOW U MUCbMEHHOH (opme;
aJICKBaTHO BBIPAXKATh CBOE OTHOIICHHE K (DaKTaM M SBIICHUSAM OKpPYKatoImeh
NENUCTBUTENLHOCTH, K IPOYUTAHHOMY, YCIBIIIIAHHOMY, YBUICHHOMY,

9) ymeHHe OOBSICHATH SIBIICHUS M IIPOIECCHI COMUAIBHOM ACHCTBUTEILHOCTH C HAYYHBIX,
CONMANBHO-(QUIOCOPCKUX MO3UIINN, PACCMATPHUBATH UX KOMILJIEKCHO B KOHTEKCTE
CIIOXHBIIAXCS PeaTNii © BO3MOYKHBIX MTEPCTICKTHB;

10) criocoOHOCTh OPraHU30BHIBATH CBOIO KH3HB B COOTBETCTBUHU C OOIIECTBEHHO 3HAYMMBIMH
MIPEJICTABIICHUSIMH O 3JTOPOBOM 00pa3e *H3HH, IIpaBax U 00SI3aHHOCTIX IPAKIAHIHA,
IEHHOCTSAX OBITHSI U KYJIBTYPbI, IPUHIUIIAX COIHAILHOTO B3aUMOICHCTBUS;

11) yMmeHHEe TPUMEHATh HHAYKTUBHBIC U ICAYKTHBHBIE CITOCOOBI pacCyKICHHM, BUIETh
pasmuYHbIe CTIOCOOBI pelIeHUs 3a/1a4;

12) BBIMTOTHEHHE TTO3HABATEIBHBIX M MPAKTUYECKHUX 3aJaHUI, B TOM YHCIIE C
WCIIOJIb30BAHUEM IIPOCKTHOM JEATENBHOCTH, HA YPOKaX U B JIOCTYITHOM COLIMATIbHOM
MIPaKTHKE;

13) criocoOHOCTH OIEHUBATH C MO3UIIHIA COUATLHBIX HOPM COOCTBEHHBIC MTOCTYIKHA U
MOCTYIIKH IPYTUX JIFOJIEH; YMEHHE CIIyIIaTh COOECEeTHNKA, TOHUMATh €r0 TOUYKY 3pCHHS,
pHU3HABATh IMPABO JIPYroro 4eJIOBeKa Ha NHOE MHEHUE;

14) ymeHHe B3aMMOIEHCTBOBATH C JIOJABMHU, pa00OTAaTh B KOJUIEKTUBAX C BHITOJHCHHEM
Pa3ITUYHBIX COMMAILHBIX POJICH;

15) yMeHHe OILIEHHBATh COHM IMO3HABATEIBHO-TPYI0OBYIO AE€ITEIBHOCTD C TOUKH 3PCHHS
HPABCTBEHHBIX, TPABOBBIX HOPM, 3CTETUIECKUX IIEHHOCTEH IO MPUHATHIM B OOIIECTBE U
KOJUICKTUBE TPEOOBAHMAM U TIPUHIIUIIAM;

16) oBnajieHHe CBEJICHUSMU O CYIIIHOCTH U OCOOCHHOCTSIX 00BEKTOB, MTPOIIECCOB H SIBJICHHUI
JEHCTBUTEIBHOCTH (TIPUPOTHBIX, CONUATBHBIX, KYJIbTYPHBIX, TEXHUYECKUX H JIp.) B
COOTBETCTBHUH C COJICPKAHIEM KOHKPETHOT'O YUeOHOTO MPEAMETA;

17) noHnMaHue 3HAYMMOCTH PA3IUNIHBIX BUIOB MPOPECCHOHATBLHON U OOIIECTBEHHOM
IESITEIILHOCTH.

B o6acTi npeaAMeTHBIX pe3yabTaTOB 00pa30BaTEIbHOE YUpEKACHUE 00111ero 00pa3oBaHus
npeaoCTaBIIACT YUCHUKY BO3MOKHOCTb HAYYUTLCA:

1) moHMMAaTh 3HAUCHHE HAYYHBIX 3HAHUH [T aJlalTalliK Y€JIOBEKa B COBPEMEHHOM
JTUHAMHUYHO H3MEHSIOMEMCS ¥ Pa3BUBAIOIIEMCS MUPE, BO3MOKHOCTh Pa3yMHOTO
UCIIONIb30BaHUS JOCTHKCHHUI HAYKU M COBPEMEHHBIX TEXHOJIOTUI 7S TajbHeHIIero
Pa3BUTHS YEIOBEUECKOTO OOIIECTRA;

2) JaBaTh ONMPENCICHUS U3YyYCHHBIX MOHITUN: «XUMHYCCKHH AIEMEHTY, «aTOM», KAOH»,
«MOJICKYJIa», «KPUCTAJUTMYECKAs PEIIETKA, «BEIIESCTBOY, IIPOCTHIC U CIIOKHBIE
BEIIECTBAY, «XUMHUECKast PopMyiIa», «OTHOCUTEIbHASI aTOMHAsS Maccay,
«OTHOCHUTECJIIbHAA MOJ'IGKy.]'[prHaSI Macca», «KBAJICHTHOCTb», KOKCHUIbID», «KHUCJIOThD),
«OCHOBAHHUS», «CONNY», «aM(POTEPHOCTHY», KAHAUKATOPY, KIIEPHUOJUICCKHII 3aKOHY,
«IepuouIecKas TabIuIa», «A30TOIbD, «XUMHUYECKas CBSI3bY,
«OIEKTPOOTPUIIATEIILHOCTDY, «CTENIEHb OKUCICHUS), «XUMUYECKas PeaKIus,
«XUMHUYECKOE YPaBHEHUE, «TCHETUIECKAsl CBSI3bY», «OKHCICHUEY, «BOCCTAHOBIICHUEY,
«OIEKTPOIUTUYECKAS JUCCOLUAIUNY, KCKOPOCTh XUMHUECKON PeaKIIim;

3) ommCcHIBATH AEMOHCTPAIIMOHHBIE U CAMOCTOSTEIILHO POBEICHHBIC XUMUUECKUE
OKCIIEPUMEHTEI,

4) mpPOBOAMTH XUMHUUECKUI IKCIIEPUMEHT, 00paaThCs C BEIECTBAMHU, HCITOJIb3YEMbIMH B
3KCHepI/IMeHTaHLHOM IIO3HAHUHU XUMHUU U B HOBCQHHeBHOﬁ KH3HHU, B COOTBECTCTBHHU C
MPaBHJIAMU TEXHUKH 0€30IIaCHOCTH;

5) OIIMCBhIBATH U pa3JII/I‘-IaTB I/ISyT-IeHHbIG KJIaCChbl HeOpI‘aHI/I‘-IGCKI/IX COGI[I/IHCHI/IP'I, HpOCTBIe nu
CJIOXHBIC BEIIECTBA, XMMHUCCKHUE PEAKIIHH;



6) kimaccuuIUpPOBaTH U3YUEHHBIC OOBEKTHI U SIBICHUS;

7) oOBIAZEBaTh NPEAMETHBIMU M MEXKIIPEIMETHBIMH MTOHATHSIMH, OTPAKAIOIMMU
CYIIECTBEHHBIC CBS3M U OTHOIICHUS MEXIY OOBEKTaMH H MIPOLIECCAMU;

8) nmenaTh BBIBOJIBI M YMO3AKIIIOUCHHS U3 HAOIIOACHHIN, H3YYEHHBIX XUMHUYCCKUX
3aKOHOMEPHOCTEU, MPOTHO3UPOBATH CBOMCTBA HEM3YUEHHBIX BEILECTB 10 aHAJIOTUU CO
CBOMCTBAMM M3YYEHHBIX;

9) cTpyKTYpHpOBaTh U3yUEHHBIH MaTepUa U XUMHUUCCKYIO HH(POPMAIIHIO, TOJTYUCHHYIO W3
JIPYTUX HCTOYHUKOB;

10) MmoaenMpoBaTh CTPOCHHE ATOMOB SJIEMEHTOB 1-3 TIEpHO/IOB, CTPOCHUE MPOCTHIX
MOJIEKYJT;

11) aHamu3upoBaTh U OLIEHUBATDH TOCIICICTBHS ISl OKPYKAIOIIEeH Cpeibl OBITOBOW U
MTPOU3BOCTBEHHOM JICSATEIIBHOCTH YEJIOBEKA, CBA3AHHOM C mepepaboTKON BEIIECTB;

12) oka3sIBaTh MEPBYIO IOMOIIIb TIPU OTPABICHHSX, 0KOTaX U APYTHX TPaBMax, CBI3aHHBIX C
BEIIIECTBAMH M JTA0OPATOPHBIM 000PYTIOBAHUEM.

Tp660BaHI/IH K YPOBHIO IOATOTOBKHU I10 OCHOBHBIM T€EMaM KypCca XUMHHU OCHOBHOI1
IIKOJIbI

OcHOBHBIE MOHATHSI XUMHH (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX NPeACTABIEeHUI)
BoinycKHUK HAYYHTCSI:

* OMUCBIBATH CBOMCTBA TBEPABIX, KUAKUX, TA3000pa3HBIX BEIIECTB, BBIICISIS UX
CYIIECTBECHHBIC TIPU3HAKHY;

* XapaKTepU30BaTh BEIIECTBA [0 COCTaBY, CTPOSHUIO U CBOWCTBAM, YCTAHABIUBATH
MIPUYNHHO-CJICICTBCHHBIC CBSI3U MKy JaHHBIMU XapaKTePUCTHKAMH BEIIIECTBA;

* PaACKpBIBATh CMBICIT OCHOBHBIX XUMUYECKUX MOHATHH «aTOM», «MOJIEKYIIa, «XUMUICCKHMA
AIIEMEHT», «IIPOCTOE BEIIECTBO», «CIIOKHOE BEIIECTBO», «BAICHTHOCTHY, UCIIONB3Y S
3HAKOBYIO CUCTEMY XHMHH;

* H300pakaTh COCTAB MPOCTEHIIMX BEIIECTB C TIOMOIIBI0O XUMUIECKUX (POPMYIT U CYIITHOCTD
XUMHYECKHUX PEaKIHi ¢ TOMOIIbI0 XUMUYECKUX YPaBHEHUI;

* BBIYHCIIATH OTHOCUTEILHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MacChl BEIIECTB, a TAKKE
MaCCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTA B COSAMHEHUSX JIJIsl OLICHKH UX MPAKTUYECKOM
3HAYHMOCTH;

* CPAaBHUBATH 110 COCTABY OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, COJIH;

* KJIACCH()MIIMPOBATH OKCUIBI 1 OCHOBAHHMS IT0 CBOMCTBAM, KHCIIOTHI U COJIH IO COCTaBY;

* OMUCBIBATh COCTAB, CBOMCTBA M 3HAUCHUE (B MPUPOE U MPAKTUICCKON ACSITEILHOCTH
YeJI0BeKa) MPOCTHIX BEIIECTB — KHUCIOPOAa U BOJOPO/IA;

* 1aBaTh CPABHUTEIHHYIO XapaKTEPUCTUKY XUMHUUECKHX DJIEMEHTOB M BaKHEHIIINX
COCJIMHECHUH €CTECTBEHHBIX CEMEHCTB MIETIOYHBIX METAJUIOB U TaJIOTEHOB;

* MOJTH30BATHCS TAOOPATOPHBIM 000PYIOBAHUEM M XUMUYECKOU TTOCYIOM;

* IPOBOJIUTH HECJIOKHBIC XMMUYECKHE OTIBITHI U HAOIIOICHHUS 32 H3MCHEHUSIMH CBOMCTB
BEIIIECTB B MMPOIIECCE WX MPEBPAIEHUH; COOII0IATh MpaBUila TEXHUKU 0€30MaCHOCTH MPU
NIPOBEICHUH HAOIIOJICHUN U OTIBITOB;

* pa3U4aTh YKCIIEPUMEHTAILHO KHCIOTHI M MIEI0YH, TIOJB3YSICh HHIUKATOPAMHE;, OCO3HABAThH
HEOOXOIUMOCTh COOJTIOICHUSI Mep 0€30ITaCHOCTH TPU OOPAIICHUH ¢ KACIOTaMH U
HIeJI0OYaMHU.

Boinycknuk nonyuum 603MoicHOCHb HAYUUMbCA:

* 2PAMOMHO 0OPAWAMBCS C 8eUfeCMBAMU 8 NOBCEOHEBHOU IHCUSHU,

* 0CO3HABAMb HEOOX0OUMOCL COONIVOEHUSI NPABUTL IKOJLO2UYECKU De30NACHO20 NOBEOeHUs. &
OKpYdHcaroufeli npupooHoll cpeoe;

* HOHUMAMb CMBLCTL U HEOOX0OUMOCHb COONIIO0EHUSL NPEONUCAHULL, NPedNd2AeMblX 8
UHCMPYKYUAX NO UCNOTIL30BAHUIO TEKAPCME, CPEOCME ObIMOBOU XUMUU U OP.,



* UCNONIBL308AMb NPUOOPEMEHHbBIE KNI0UeBble KOMNEMEHMHOCMU NPU 8bINOHEHUU
uccne008amenbCKux npoeKmos no u3yyeHuro C80Ucms, cnocobos8 NoLyyeHus u
PACnO3HABAHUA 6eUjecme,;

* pazeusamsv KOMMYHUKAMUBHYIO KOMNEMEeHMHOCMb, UCNONb3YS CPe0Cmea YCMHOU U
NUCbMEHHOU KOMMYHUKAYUU npu pabome ¢ mexcmamu y4eOHuUKa u OONOIHUMENbHOU
JUmepamypou, cnpagoyHvIMu madIuYamu, NPosGsms 20MOBHOCHb K Y8ANCEHUIO UHOU
MOYKU 3PEHUsL NPU 0OCYICOCHUU Pe3YTbMaAmos blNOJIHEHHOU pabOmbl,

* 00bEeKMUBHO OYEeHUBAMb UHPOPMAYUIO O 8eUleCBax U XUMUUECKUX NPoyeccax,
KpUumu4ecku OmHOCUMbCsl K NCe80OHAYHUHOU UHDOpMayuu, HedobpoCco8ecmuoll peKkiame,
Kacaroweucs UCNONb308AHUS PA3TUYHBIX 8EUiECE.

[Hepuoauyeckunii 3aK0H ¥ MEPHUOAUYECKASL CHCTEMA XMMUYECKHUX 3JIEMEHTOB

. . MenneneeBa. CTpoeHue BellecTBa

BpInycKHUK HAYYHTCSH:

* KJIaccu(pUIMPOBATh XUMHUUECKHE 3JIEMEHTHI Ha METAJIJIbl, HEMETAJUIbI, SJIEMEHTbI, OKCH/IBI
U TUJPOKCHIIBI, aM(OTEPHBIE M HHEPTHBIE JIEMEHTHI (Ta3bl) JIJIsl OCO3HAHUS BAXKHOCTH
YHOPSIOYEHHOCTH HaY4YHBIX 3HAaHUN;

* pacKpbIBaTh CMbICH Nepuoandeckoro 3akona . 1. Menzaeneesa;

* OMUCHIBATH U XapaKTEePHU30BaTh TAOIUYHYIO (POPMY EPUOAMYECKON CHCTEMbI XUMHUYECKHIX
3JIEMEHTOB;

* XapaKTepU30BaTh COCTAB ATOMHBIX SJIEP U PACIPECICHUE YHUCIIA JIEKTPOHOB 110
3JIEKTPOHHBIM CJIOSIM @TOMOB XUMHUYECKHUX JIEMEHTOB MaJIbIX MIEPUOOB MEPUOTUIECKOMN
CHUCTEMBI, a TAKXKE KA U KaJablus;

* pa3IMyaTh BUJIBI XUMHUYECKOU CBSI3U: HOHHYIO, KOBAJICHTHYIO MOJISIPHYIO, KOBAJICHTHYIO
HEMOJISIPHYIO U METaJUIMYECKYIO;

* H300paKaTh JIEKTPOHHO-HOHHBIC (DOPMYITBI BEIIECTB, 00Pa30BAHHBIX XUMUICCKUMHU
CBSI3IMH Pa3HOIrO BUA,

* BBISIBJISITH 3aBUCUMOCTH CBOMCTB BEIIECTB OT CTPOCHUS UX KPUCTALTUYECKUX PEIIETOK:
MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAIUNINYECKHX;

* XapaKTepU30BaTh XUMUUECKHUE DJIEMEHTHI M UX COCMHEHUS HA OCHOBE MOJIOKEHUS
3JIEMEHTOB B TIEPUOAMUYECKOM crCTeMe U OCOOCHHOCTEN CTPOSHUS MX aTOMOB;

* ONMMUCHIBATh OCHOBHBIE 3Tanbl OTKpbITHS . 1. MeHaeneeBbIM NEPUOANIECKOTO 3aKOHA 1
NEPUOANYECKON CUCTEMbl XUMUYECKUX AJIEMEHTOB, )KU3Hb U MHOTO0Opa3HyI0 HAYYHYIO
JIESITENIBHOCTh YYEHOTO;

* XapaKTepu30BaTh HAYYHOE U MUPOBO33PEHUECKOE 3HAUCHHE MEPUOANUECKOT0 3aKOHA U
NIEPUOIUYECKON CHCTEMBI XUMHUYECKUX 3J1eMeHTOB /1. 1. MeHeneesna;

* 0CO3HABATh HAYYHBIC OTKPBITUS KaK Pe3yNbTaT JIUTEIbHBIX HAOII0ICHUH, OIIBITOB,
Hay4YHOU ITOJIEMHUKH, IPEOOJICHUS TPYAHOCTEN U COMHEHHM.

Buvinycknuk noayuum 603MO0MCHOCHIb HAYYUMbCA:

* 0CO3HABAMb 3HAYEHUe MeOPemUYecKUX 3HAHUU OJisl NPAKMU4ecKou 0esimenbHOCmu
yenoseka,

* onucvLIBamMb U3yUeHHble 00bEKMbl KaK CUCMEMbl, NPUMEHSS JI02UKY CUCTEMHO20 AHAIU3A,
* NPUMEHAMb 3HAHUA O 3AKOHOMEPHOCMAX NEPUOOULECKOU CUCMEMbL XUMUYECKUX
91eMEeHMO8 Ol 0OBACHEHUS U NPEOBUOCHUSL C8OUCME KOHKPEMHbBIX GeUeCma,;

* Pa38UBAMb UHGOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPeOCmE0oM YenybieHus 3HaHUl 00
ucmopuu CmaHos8IeHUsi XUMU4ECKOU HAYKUY, e€ OCHOBHbIX NOHAMUL, NePUOOU1eCcKo20 3aKOHA
KaK 00HO20 U3 BANCHEUWUX 3AKOHO8 NPUPOObL, A MAKHCE O COBPEMEHHBIX OOCTUNCEHUSX
HAyKU U MexHuKu.

MHorooopa3sue XMuMH4ECKHX peaKIui

BbInycKHUK HAYYHUTCS:

* OOBSICHATH CYTh XUMHYECKHX MPOIECCOB U UX MPUHIUITHAIEHOE OTINYHE OT PU3NUCCKHUX;
* Ha3bIBaTh IPU3HAKHU U YCJIOBHS NPOTEKAHUS XUMUYECKUX PEAKLIUI;



* YCTaHABJIMBATh IPUHAJJIEKHOCTh XUMUUECKON PEAKIUH K ONPENEIEHHOMY TUITY 110
OJIHOMY U3 KJIaCCU(UKALMOHHBIX MPU3HAKOB: 1) MO YUCITY ¥ COCTaBY UCXOJHBIX BEIIECTB U
MPOAYKTOB PEAKIMHU (pEaKK COCTUHEHHUS, PA3TIOKEHHS, 3aMEIeHUs U 0OMeHa); 2) 110
BBIJICJICHUIO WJIU MOTJIOLUICHUIO TEIUIOTHI (PEaKLUU SK30TEPMUYECKHE U SHAOTEPMUUECKUE);
3) 10 U3BMEHEHHUIO CTENEHEN OKUCIEHUS] XUMUYECKUX AIEMEHTOB (pEaKLUU OKUCINUTEIBHO-
BOCCTaHOBUTEJBHBIC); 4) 110 0OPAaTUMOCTH Ipoliecca (peakuuu oOpaTuMbIe U
HEoOpaTuMbIe);

* Ha3bIBaTh (DaKTOPBI, BIUSAIONINE HA CKOPOCTh XUMHUECKHUX PEaKIIHii;

* Ha3bIBaTh ()AaKTOPHI, BIUSAIONINE HA CMEIIEHNE XUMHUUECKOTO PaBHOBECHS,;

* COCTaBJIATh YPABHEHUS JICKTPOJUTHUECKON JUCCOLMAIIMN KUCIIOT, IEJI0YEH, COJIEH;
IIOJIHBIE U COKpALIEHHBIE HMOHHBIE YPAaBHEHUS peakluii OOMeHa; ypaBHEHHS OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEaKLUN;

* IPOrHO3UPOBATH MPOAYKTHl XMMUYECKHX peakiuil o popmyam/Ha3BaHUSIM UCXOIHbBIX
BEIIIECTB; OIPEEIIATh UCXOJHBIE BELIECTBA O (hOpMysIaM/Ha3BaHUAM IPOJLYKTOB PEAKIINY;
* COCTaBJISITh YPaBHEHHUS PEaKLUil, COOTBETCTBYIOIINX NOCIEA0BATEIBLHOCTH («LETIOYKE))
IIPEBPALICHUI HEOPraHMYECKHUX BEIECTB PA3IMYHBIX KIACCOB;

* BBISIBJISITH B MPOIIECCE SKCIIEPUMEHTA NPU3HAKH, CBUAETEIBCTBYIOLINE O IPOTEKAHUN
XMMHUYECKON PEaKIVH;

* [IPAUTOTOBIIATH PACTBOPBI C ONPEIEIEHHON MACCOBOM J10JIEH paCTBOPEHHOTO BEIIECTBA;

* OIPENEIATh XapaKTep CPebl BOAHBIX PACTBOPOB KMCIIOT U LIEJIOYEH 110 U3MEHEHHIO
OKpPAaCKHU MHJIUKATOPOB;

* IPOBOJUTH KaUE€CTBEHHBIE PEAKLINH, OATBEPKAAIOIINE HAJTMYNE B BOJHBIX PACTBOPAX
BELIECTB OT/AEJIbHBIX KATUOHOB U AaHHOHOB.

Boinycknuk nonayuum 603mMo0M#CHOCb HAYUUMbCA:

* COCMABNAMb MOAEKYAAPHbLE U NOTHbIE UOHHbIE YPAGHEHUS NO COKPAUWEHHBIM UOHHBIM
VPABHEHUAM,

* NPUBOOUMb NPUMEPDL PEAKYUL, NOOMEEPIHCOAIOUWUX CYUWECBOBAHUE B3AUMOCEAZU MEICOY
OCHOBHBIMU KAACCAMU HEOP2AHUYECKUX 8eUjeCs;

* NPOCHO3UPOBAMb PE3YTbMambl 6030€UCMBUs PAZTUYHBIX PAKMOPOE HA UBMEHEHUEe
CKOPOCMU XUMUYECKOU PeaKyuil;

* NPOCHO3UPOBAMb PE3YNbMaAmMbl 6030€UCMBUS PAZTUUHBIX (PAKMOPOE HA CMeWeHUe
XUMUYECKO20 PABHOBECUSL.

MHoroo0pa3ue BemecTs

BbINyCKHUK HAYYHTCH:

* OIPENEIATh MPUHAIICKHOCTh HEOPraHUYECKUX BEUIECTB K OJJHOMY U3 U3yYEHHBIX
KJIACCOB/TPYIII: METAJIJIbl K HEMETAJUIbI, OKCHU/IbI, OCHOBaHMUS, KUCIIOTHI, COJIH;

* COCTaBJISITh (POPMYIIBI BEIIECTB [0 UX HA3BAHUSAM;

* OIIPENEIISITh BAJIECHTHOCTD U CTETIEHb OKUCIIEHUS JIEMEHTOB B BEILIECTBAX;

* COCTaBJISITh (POPMYIIBI HEOPTAHUYECKUX COEAMHEHMI 110 BAJIEGHTHOCTSM U CTEIIECHIM
OKHCJICHHS 3JIEMEHTOB, a TaKXKe 3apsi/laM HOHOB, YKa3aHHBIM B TaOJIHIIE PACTBOPUMOCTH
KHCJIOT, OCHOBAHHI U COJICH;

* 00BSACHATH 3aKOHOMEPHOCTH U3MEHEHHUS (PU3NUECKUX U XUMUYECKUX CBOMCTB MPOCTHIX
BEILIECTB (METAJIJIOB U HEMETAJUIOB) U UX BBICHIMX OKCHAOB, 00pa30BaHHbIX 3JIEMEHTaMHU
BTOPOI'O U TPETHETO NIEPUOJIOB;

* Ha3bIBaTh OOIIME XUMUYECKHUE CBOMCTBA, XapaKTEPHBbIE JIs TPYIII OKCUIOB: KUCIOTHBIX,
OCHOBHBIX, aM(POTEPHBIX;

* Ha3bIBaTh OOIIME XUMUYECKHUE CBOMCTBA, XapaKTepHBbIE ISl KaKAO0I0 U3 KJI1acCOB
HEOPraHUYECKUX BEILECTB: KUCIOT OCHOBAHUM COJIEH;

* IPUBOJUTH IPUMEPBI PEAKIUH, TOATBEPKAAIOIINX XUMUYECKUE CBOUCTBA
HEOpPraHMYECKUX BEIIECTB: OKCUI0B, KUCIIOT, OCHOBAaHUI U COJIEH;

* OIIPEJEIIATh BEIECTBO-OKUCIIUTEND U BEILIECTBO-BOCCTAHOBUTENb B OKMCIUTEIIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIUSX;



* COCTaBJIATh OKUCIUTENbHO-BOCCTAHOBUTENILHBIN OanaHc (JIIs1 U3YUYE€HHBIX PEAKIMiA) 1O
MIPEUIOKEHHBIM CXEeMaM PEeaKIIHii;

* IPOBOJIUTH J1aOOPATOPHBIE OMBITHI, TOATBEPKAAIOIINE XUMHUUECKUE CBOICTBA OCHOBHBIX
KJIACCOB HEOPraHMYECKUX BEILECTB;

* IPOBOJIUTH J1aOOPATOPHBIE OMBITHI IO OJTYYCHUIO U COOMPAHMIO ra3000pa3HBIX BEIIECTB:
BOJIOPOJIa, KUCIIOPOa, YIIIEKUCIIOTO Ta3a, aMMHaKa; COCTABIISATh YPAaBHEHHS
COOTBETCTBYIOIIMX PEAKLIMA.

Boinycknuk nonayuum 603moicHOCHb HAYUUMbCA:

* NPOCHO3UPOBAMb XUMUYECKUE CEOUCTEA 8eUieCNE HA OCHOBE UX COCMABA U CMPOCHUS,

* NPOCHO3UPOBAMb CNOCOOHOCMb 8eUjeCmBa NPOABIAMb OKUCTUMENbHbLE UTU
60CCMAHOBUMENbHBIE CEOUCMBA C YUEMOM CIeneHel OKUCTIEHUs INeMEHMO8, 6X00AUUX 6
€20 cocmae;

* BLIAGIAMb CYUWECMBOBAHUE 2EHEMUYEeCKOU 83AUMOCEA3U MENCOY BeujeCmeamu 8 paoy:
npocmoe 8euecmeo — oKCUd — 2UOPOKCUO — COJlb,

* Xapaxkmepu3oeamu 0codbvle C80UCHEA KOHYEHMPUPOBAHHbIX CEPHOU U A30MHOU KUCTIOM,
* NPUBOOUMb NPUMEPDL YPAGHEHUT PeAKYULL, TeHCAUJUX 8 OCHOBE NPOMBIULTIEHHBIX CHOCOD08
NONYYEHUs. AMMUAKA, CEPHOU KUCTOMbL, YY2YHA U CIMANU;

* onucvleams usuiecKue u Xumuieckue npoyeccyl, AIAWUEC YACMbIO KPY2080poOma
eewecms 6 npupooe;

* OpP2aHU308bI6AMb, NPOBOOUMb YUEHUUECKUE NPOEKMbl NO UCCTIE008AHUIO CEOUCME
gewecms, UMeroWUx 6adCHOe NPAKMUYECKoe 3HadeHue.



2. Coaep:xaHue y4eOHOro npeamera

9 knacc

TeopeTnyeckue 0CHOBLI XUMHUH (14 4)

XHMHYeCKHe PeaKIii H 3AKOHOMEPHOCTH MX Nporexkanus (3 4). DHepreTuka XMMHUECKHUX
peakuuil. Iuepaus akmusayuu. Ilonamue o npomMedcymoyHvlx aKMUSUPOBAHHbIX KOMNIEKCAX.
Tennooii a3 dext. TepmoxuMHuueckrne ypaBHEHUA. XUMHUUYecKass KWHeTHKa. CKOpOCTh
XUMHUYECKON peakiuu. PakTopsl, BAUSIONINE Ha CKOPOCTh XUMHUYECKON peakiu. 3aKOH
NENCTBUS Macc. 3asucumocms CKOpoCcmu om yciosuii npomexkanus peakyuu. Katanms u
Katanuszatopsl. OOwue ceedenus 0 20MOEHHOM U 2emepo2eHHOM Kamanuze. XUMUYECKOe
PaBHOBECHE, GIUAHUE PAZTUUHBIX PAKMOPOE HA cMeweHue pasHogecus.. Memoo onpedenenus.
cKopocmu Xxumudeckux peakyuu. Inepeemura u nuwja. Kanoputinocms 6e1xo8, scupos,
Y211e80008.

PactBopsl. Teopus sekrpoanTndeckoi aucconuanuu (11 4). [lonsitue o pactopax:
OIIpeIeIEHNE PacTBOPOB, PACTBOPUTENH, PACTBOPUMOCTD, KI1aCCU(UKALUS pACTBOPOB.

IIpeonocwiiku 603HUKHOGEHUA meopuu dneKkmpoaumuydeckol ouccoyuayuu. Moeu C. Appenuyca,
JI.U. Menoeneesa, M.A. Kabnykosa u Opyeux yueHulx.

SJIGKTp OJIMTBI U HEQJICKTPOJIHUTEI.

Jlunonvroe cmpoenue monexynvl 600vl. IIporiecchl, MPOUCXOIAUINE C INEKTPOIUTAMU MIPU
pacIuIaBiIE€HUH U PAaCTBOPEHUU BEIIECTB B BOJIEe. POJIb BOJIBI B Ipo1iecce 3JIEKTPOJIUTHUECKON
aucconranu. /ucconnanus 3J€KTPOIUTOB ¢ MIOHHOM U MOJISIPHON KOBAJIEHTHOM XUMHUYECKON
cBs3b10. CBolcTBAa MOHOB. Kpucmannocuopamei. TemnoBble sIBACHUS, COMPOBOXK/IAIOIINE
MPOILECCHI pacTBOpeHUsl. Kpamkue céedenust 0 He80OHbIX pACMBOPAX.

OcHogHble noodceHUs meopuu pacmseopos.
CunbHbIe U crnabbie AMeKTponuThl. CTeneHs aucconuanu. Koncmanma ouccoyuayuu.

Peakuuu nonHoro ooMeHa. XMMHUUECKHE CBOMCTBA KUCIIOT, COJIEW U OCHOBAHUI B CBETE TEOPUU
JIEKTPOIUTUYECKON Jucconuanuu. I uopoaus coneu. Xumuueckue peakyuu 6 ceeme mpex
meopuii: amoMHO-MONEKYIAPHO20 YUeHUs, 2NEKMPOHHO20 CMPOEHUS AmoMd, Meopuu
INEKMPOIUMUYECKOU OUCCOYUAYUU.

JJIeMeHTBLI-HeMeTAJILI H UX BaKkHelmmne coennuenus (31 1)

Oo0mast xapakTepucTuKa HeMeTAJIOB (3 4). XUMUYECKHUE AIIEMEHThI — HEMETAILIIBI.
Pacripoctpanenne HeMeTaIIIMYECKUX 3JIEMEHTOB B Ipupoe. [lonoxeHne 3eMeHToB-
HemeTtaiwioB B [lepuoaudeckoii cucreme .Hememaniuueckue p-snemenmol. OCOOCHHOCTH
CTPOCHHS aTOMOB HEMETAJJIOB: O0IIHe YePThl U paznuuusi. CTETICHH OKUCIICHISI, BAICHTHBIE
COCTOSTHUSI aTOMOB HEMETAJUIOB. 3aKOHOMEPHOCTH U3MEHEHHUSI 3HAYCHMI STHX BEJIHYUH B
nepuoaax u rpynnax Ilepuoauueckoii cuctemsl. Tunuynbie (opMyIibl BOJOPOIHBIX U
KHCJIOPOJIHBIX COSTMHEHUN HEMETAJIIOB.



[IpocTsie BemecTBa — HeMeTaIbl. OCOOEHHOCTH MX CTpoeHHs. Pu3nyeckre CBOCTBa
(arperaTHOE COCTOSIHHE, TEMIIEpATypa TUIABIICHHS, KHTICHHS, PACTBOPUMOCTH B Bojie). [TonsTue
ayutoTporuu. AJioTpornus yriaepoaa, hocdopa, cepbl. OOYCIOBICHHOCTS CBOMCTB aJITIOTPOITOB
0COOCHHOCTSIMU MX CTPOCHUS; IPUMEHEHHE aJUIOTPOTIOB.

XHUMUYECKUE CBOMCTBA IMPOCTHIX BEMIECTB — HEMETAJUIOB. [ [pHurHbBI XUMUYECKO HHEPTHOCTH
6HaFOpOILHI)IX ra3os, HU3KOW aKTHBHOCTH a30Ta, OKHUCJINTCIIbHBIX CBOHCTB U I[BOI\/'ICTBCHHOFO
MOBEJICHUS CEPBI, a30Ta, YIIEPoa U KPEMHHUS B OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUAX.
OO61mmue cBOCTBa HEMETAIIIOB M CIIOCOOBI UX MOJTYUEHHUSI.

Bonopoansie coequnennsi HeMeTauioB. @opMbl BOTOPOAHBIX COCTMHEHUMN.

3aKOHOMEPHOCTH U3MEHEHHS (PU3NUECKUX U XUMUYECKUX CBOMCTB BOJOPOIHBIX COCTUHEHUN U
3aBUCHMOCTH OT OCOOCHHOCTEH CTPOCHHS aTOMOB 00pa3yoIInX UX 3IeMeHTOB. CBOMCTBA
BOJIHBIX PACTBOPOB BOJOPOIHBIX COCTMHEHUH HEMETAITOB. KHCITOTHO-OCHOBHAS
XapaKTEepUCTUKA UX PACTBOPOB.

Briciue kucmopoHbie COeTMHEHNUS HEeMETAIIIOB. OKcudvl U cuopoxcuowl. Mx cocmas,
cmpoeHnue, c8olcCmad.

Bonopoa — poxnawmmii Bogy u 3Hepruio (3 4).Booopoo 6 kocmoce u Ha 3emne. Hoeprvie
peaxyuu Ha Connye. Bomopol — XUMUYECKUH 3JIEMEHT M IIPOCTOE BeIecTBO. [lorydenue
BoJI0poAa B abopatopuu. M3oTombl Bogopoaa. Puzndeckue 1 XUMHUYECKHUE CBOMCTBA BOJIOPOIA.
Ipumenenue 600opooa. IIpomMbIlIIEHHOE TIOJYYeHHE BOJIOPOaa. Booopood — skonozuuecku
yucmoe Mmonauso U nepcnekmugnbl e2o ucnonv3osanus. OKCUI BOIOPOIa — BOJIA: COCTAB,
MIPOCTPAHCTBEHHOE CTPOCHHE, BOJAOPOAHAS CBsI3b. DU3NUECKHe U XMMHUECKHUE CBOMCTBA BOIBI.
H3omonmusiii cocmas 600wi. Tsicenas 600a u ocobennocmu ee ceoticms. Ilepoxkcud sodopooa:
cocmas, cmpoenue, ceoticmea. llpumenenue.

I'anorens! (4 4). 'agoreHbl — XUMUYECKUE 3JIEMEHTHI U MMPOCTHIE BellecTBa. CTpOEHUE aTOMOB
rajioreHoB. HaxosxaeHue rainoreHoB B mpupojie. Gusndeckre U XMMHUECKHUe CBOMCTBA
rasioreHoB. [lonydyeHnue xjiopa 1 XJIOPOBOOPOAA B 1a0OPATOPUU U POMBIIUIEHHOCTH.
XJIOpOBOAOPOAHAS KHACIOTA U €€ CBOMCTBA. XJIOPHUIbI — COIH XJIOPOBOJAOPOIHON KUCIIOTHI.
buonocuueckoe 3nauenue canozenos.

[Moarpynna kucjopoaa u ee TuNUH4YHbIe npeacraputesu (7 4). OOmas XxapakTepUCTHKA
HEMETAJUIOB MOIPYIIIbI KUCIOpOoa. 3aKOHOMEPHbIC U3MEHEHUsI B IoArpyIne. Ousndeckue u
XMMHUYECKHE CBOMCTBA XaJIbKOT'€HOB — MPOCTHIX BEIECTB. Xa/IbKO2EHUObI, XaPAKMep UX G0OHbIX
pacmeopos. buonozuueckue gyukyuu xarvkoeenos. Kucnopon u 030H. Kpyeosopom kuciopooa
6 npupooe. Cepa Kak IpOCTOE BELIECTBO. AJIIOTpONHs cepbl. [lepexoo annomponuuix ghopm opye
6 Opyea. XuMu4eckne cBoicTBa cepbl. [Ipumenenue ceprl. CepoBo0poI, CTPOSHUE,
(bu3nUeCKre U XMMUYECKUE CBOMCTBA. BoccTaHOBUTEIbHBIE CBOMCTBA CEPOBOAOPOIA.
KauecTtBenHnas peakiusi Ha cepoBoAOPOA U Cyabhuasl. Ceposodopoo u cynvghuovl 8 npupooe.
Boszoeticmsue ceposooopooa na opeanusm uenogexa. Ilonyuenue ceposodopooa 6 iabopamopui.

Kucnoponocoaepxamnue coequnenus cepsl (1V). Oxenn cepsl (1V). CepHucTast Kuciora.
Cocras, cTpoeHHe, CBOICTBA. OKUCIUMETLHO-80CCMAHOBUMENbHbIE CEOUCTBA
Kucnopooocooepxcaupux coeounenuil cepuvl (1V). Cynvgpumet. ['uopocynvgpumei.. Kauecmsennas



Peakyus Ha cepHucmyio Kuciomy u ee conu. Ilpumenenue Kuciopooocooepicaujux coeouHeHull

cepot (1V).

Kucnoponoconepxamue coenunenus cepsl (V1). Okenn cepsi (VI), coctas, cTpoeHHe, CBOWCTBRA.
[Tomyuenue okcuna cepsl (VI). Cepnas kuciaora, coctaB, CTpoeHue, GU3NIECKHUE CBONCTBA.
OcobeHHOCTH €€ pacTBOPEHHS B BOjAC. XMMHYECKHE CBOMCTBA pa30aBICeHHON M
KOHLEHTPUPOBAHHOMN CepHOM KUCIOThI. OKUCIUTEIbHBIE CBOMCTBA CEPHON KUCIIOTHI.
KauectBennas peakiust Ha cynbdar-uoH. [IpuMeHeHne cepHoil KUCIOTHI.

Kpyeosopom cepwvi 6 npupode. Dxonocuueckue npobiemvl, C653aHHbLE C
KUCIOPOOOCOOEPAHCAUUMU COCOUHEHUAMU CEPDL.

IMoarpynmna a3ora u ee THIHYHbIE peacTaBuTe M (6 4). OOMIas XapaKTEPUCTHKA JICMEHTOB
noarpynmsl azota. Ceoticmea npocmulx ewjecma 1eMeHmos nooepynnel azoma. Baxxueiue
BOJIOPOJHBIC U KHCJIOPOIHBIE COCTUHEHUS SJIEMEHTOB TIOJITPYIITIBI a30Ta, UX 3aKOHOMEPHOCTH
U3MeHeHUs. Mcmopusi omkpbimus u uccie0o8anus 31eMenmos noo2pynnsl asoma.

A30T Kak 371eMEeHT U KaK IMPOCTOC BCUICCTBO. XUMU4JecKrue CBOMCTBA a30Ta.

Ammuak. CTpoeHue, CBOMCTBA, 6000POOHAs C653b MeHCOY MONEKYAaMU ammuara. Mexanuzm
obpazosanus uona ammonusi. Comu aMMOHHUS, UX XUMHYECKHe cBoicTBa. KauecTBeHHas
peaxiysi Ha HOH aMMOHws. [[puMeHeHne aMMuaka 1 coJieii aMMOHHSI.

Oxcupl azota. Ctpoenue okcuaa azora (1), okcuma azora (1V). dusndeckre U XUMHYCCKUE
cBoiicTBa okcuoB azota (1), (1V).

A30THasl KUCJI0Ta, €€ COCTaB U CTpoeHHe. OU3NYECKUE U XUMUUECKHAE CBOMCTBA a30THOM
KUCJIOTHI. OKUCITUTENIbHBIE CBOMCTBA a30THOM KUCIOTHL. Cocmasnenue ypasHeHul peakyuu
83aUMO0elCcmEus A30MHOU KUCIOMbl C MEMALLAMU MeMOoOOM dlieKmporHoz2o bananca. Conu
A30THOU KUCJIOTHI — HUTPAThl. KauecmeeHuvie peakyuu Ha a30MmHy0 KUCJIOMY U ee COlU.
[Tonydyenue u mpuMeHEHNE a30THON KUCJIOTHI U €€ COJICH.

Kpyeosopom azoma 6 npupooe.

docdop Kak AMEeMEHT B MPOCToe BemecTBo. AitoTpornus Gocdopa. Puznueckre 1 XUMUIECKHIE
cBoiictBa (pochopa. [Ipumenenue dochopa. BogopoaHsie u KHCIOPOIHBIE COSTUHEHUS
docdopa, ux croiictBa. Pochopras kucnora u ee conu. Kauectsennas peakmus Ha ¢pocdat-
WOH.

Kpyeosopom gpocpopa 6 npupooe.

IHoarpynmna yriepoaa(8 4). O0mias xapakTepucTHKa 3JI€MEHTOB HOATPYIIIBI YIIIEPOaa.
DJEKTPOHHOE CTPOEHHUE aTOMOB AJIEMEHTOB MOATPYIIIBLI YTIEpoia, UX paCIpOCTPAHEHHE B
IIPUPOJE.

VYrnepos Kak MpocToe BEeIIeCTBO. AJUTOTPONHS Yriiepoaa: anMas, rpadur, kapOuH, QyiepeHsl.
AncopOnus. XUMHYECKUE CBOMCTBA yriaepoa.

Kucnoponocoaepkaiue coeuneHus yriaepoaa. OKCHIIbI YTiaepoa, CTPOSHHE, CBOMCTBA,
noJiydeHue. YToJbHasE KUCIIOTa U ee coyii. KauecTBeHHas peakius Ha KapOOHAT-HOH.



KpewmHuii u ero cBoiictBa. Kucnopoasie coeqiaeHns KpeMuus: okcu kpemuus (1V),
KpEMHHMEBask KUCII0Ta, COCTaB, CTpOeHUE, cBoMcTBA. Cunukatel. Cunukamuas npoMuluileHHOCb.
Kpamxue ceedenus o kepamuxe, cmexie, yemenme.

Metauiabl (12 9)

OO0mme cBoiicTBa MeTANI0B (4 1). DIIEMEHTBI-METAIIIBI B IPUPOJIE U B IEPUOIUYECKOM
cucrteme. OCOOCHHOCTH CTPOCHUSI AaTOMOB METAILIOB:S-, P- u d-21emenmos. 3nauenue suepauu
uonuzayuu. Metannuieckas cBsa3b. Kpuctammueckue pemetku. OOmue u crienupuieckue
(buzmveckue cBoricTBa MeTayioB. OOIME XMMUYECKHE CBOWCTBA METAIITIOB.
Onexmpoxumuueckuil psio HanpsaxceHuti memanos. O0IIME CBEACHUS O CIIJIaBaXx.

Ilonsmue Koppo3uu memaililos. Koppo3uﬂ memaiioe — o6menﬂaHemaprl12 2COXUMUYECKULL
npoyecc, 6UO0bl KOppo3uu — XuMuveckas U 31eKmpoxumuvecKkast — cnocobwl 3awumasl om Hee.

MeTtanibl ri1aBHbIX U N000YHBIX moArpynn (8 4). CTpoeHre aTOMOB XMMHUYECKHUX 3JIEMEHTOB
IA- 1 l|A-rpymm, ux cpaBHUTEIbHASA XapakTepucTuka. OU3nueckue 1 XMMU4YeCKHe CBOHCTBA
IIPOCTHIX BEIIECTB, OKCUI0B M FMIPOKCUIOB, cosell. [IpuMeHeHue menouHbIX 1
LIEJI0YHO3EMENBHBIX METAIOB. 3aKOHOMEPHOCMU PACNPOCMPAHEHUS WeTOUHbIX U
WeN0YHO3eMeNbHbIX MEMAN08 6 npupooe, ux noydeHue. MUHepanbl KaJblys, UX COCTaB,
CBOWCTBA, 00JaCTH MPAKTUYECKOr0 MpUMeHEeHHs. JKeCTKOCTh BOABI M CLIOCOOBI €€ YCTPaHEeHHSI.
Ponb memannos |A- u ll1A- epynn 6 socusoii npupooe.

ANIOMUHHI: XUMHUYECKUH 3JIEMEHT, IPOCTOE BELECTBO. PU3NYECKUE U XUMUYECKUE CBONCTBA.
Pacrnipoctpanenue B mpupose. OCHOBHbIE MUHEpabl. [I[puMeHeHEe B COBPEMEHHOM TEXHUKE.
Baxaelinme coeJUHEHNS aIFOMUHUS: OKCU/IBI ¥ TUIPOKCHU/IBI; aM(DOTEPHBII XapakTep ux
CBOICTB.

Mertas! IVA-Tpynnsl — p-anementsl. Ceuney u 01060: cmpoenue amomos, hu3uxKo-
XumMuyecKue C60lCmea npocmolx eujecms,; OKCUobl U 2UOPOKCUObL 011064 U CEUHYA.
Hcmopuueckuil ouepk 0 npumenenuu smux memannos. ToKCUUHOCMb CGUHYA U €20 COeOUHEeHU,
OCHOBHbIE UCMOYHUKU 3A2PAZHEHUS UMU OKPYICAOueli cpeowl.

XKeneso, mapearney, xpom Kak npeACTaBUTETN METAIIIOB TOOOYHBIX MOATpym. Cmpoenue
amomos, c8oUcCmea Xumuieckux snemenmos. JKenezo kak mpoctoe BemecTBo. Gu3nveckue u
xuMudeckne cpoiictBa. CocTaB, 0COOEHHOCTH CBOWCTB U MMPUMEHEHHUS YyT'yHa U CTaJIH KaK
BOKHEWIIINX CIUIABOB jkefie3a. O crmocobax XMMUIECKON aHTUKOPPO3UIMHOMN 3aIIUTHI CTUIABOB
xkenesa. Kpatkue cBefieHHs 0 BAXKHEUIITNX COCTMHEHUSX METAIOB (OKCHUIIBI U THIPOKCUIBI), 00
UX TIOBEICHUU B OKUCJIUTEIbHO-BOCCTAHOBUTEIbHBIX peakuusx. CoequHeHus xemne3a — Fe?",
Fe**. Kauecmeennvie peaxkyuu Ha uomnsl Jxceaesda. buonorudyeckas posib METAIIJIOB.

Oo0mye cBegeHAs 00 OPraHNYecKUX cCoeTHHEHUAX (6 1)

Yraesoaopoasl (3 4).Coedunenus yenepooa — npeomenm camoCmosmenbHolu HAyKu —
opeanuueckoul xumuu. Ilepsonauanvhvie ceedenus 0 CMpOeHUU OPLAHULECKUX GeUjecms.
Hexomopuie nonoscenusi u ponvs meopuu A.M. Bymaeposa 6 pazeumuu smou Hayku. [lonstue o
roMOJIOTHH U u3oMepun. Knaccudukaius yriieBogopo/IoB.



[IpenenbHBIE YIIEBOJOPOIBI — ANKAHBL JIeKMPOHHOE U NPOCMPAHCMBEHHOE CIPOEHUE
npeoebHblX Ye1e8000p0008 (alkanos). Mzomepus u HOMEeHKIAmypa npeoenibHblx
y21e6000p000s. Du3nuecKkne 1 XUMUYSCKUE CBOMCTBA akaHOB. CIIOCOOHOCTh alTKaHOB K
peaKkiuu 3aMelIeHUs] U U30MEPH3AITHH.

HenpenensHble yriieBogopOoIbl — AIKEHBL. DIeKMPOHHOE U NPOCMPAHCMBEHHOE CMPOEHUE
ankenog. I'omonornyeckuii psag ankeHoB. Homenknarypa. @u3nyeckre 1 XUMAYECKHE CBOMCTBA
ankeHoB. CIIOCOOHOCTH aJIKEHOB K PEaKIUH MPUCOSANHEHHS U oJauMepu3anuu. [lonstue o
MIOJINMEPHBIX XUMUYECKUX COEITMHEHUSAX: MOHOMEP, ITOJIUMEP, CTENIEHb OJUMEPHU3ALINH.
[HonustHiex.

Luxnuueckue yeneeo0opoowi.

Pacnpocmpanenue yenesooopoooe 6 npupooe. Ilpupoornvie ucmounuxu yeneo0opodos. Cocmas
Heghmu u XapaxmepucmuKa 0OCHOBHbIX NPOOYKMO8, NOLYYAeMbIX U3 Hedmu.

Kucnoponocoaep:kamue opranudeckue coequHenus (2 4). [lonstue o GpyHKIIMOHATBEHON
rpynrne. ['oMonornueckue psiibl CIUPTOB U KapOOHOBBIX KUCIOT. OO1IMe POpMYIIBI KIIACCOB
ATUX COeMHEHUH. PUZHOJIIOrHYECKOE ICUCTBUE CIIUPTOB HAa OPraHu3M. XUMUYECKUE CBOMCTBA
CIIUPTOB: TOPEHHE, TUAPOrajIoreHupoBaHue, neruaparanus. [IoHsTHEe 0 MHOTOATOMHBIX CIIUPTaX
(rmunepun). O6mue cBoiCTBa KapOOHOBBIX KUCIOT. Peakuus sTepudukaium.

Buonornyeckn BaxkHble OPpraHuvYecKue coeMHeHnst (KUPbI, yrijaeBoabl, 0ejku) (1 4).
XUMUS ¥ TIMIIA: )KUPBI, YTIICBOBI, OCJIKM — BaXKHEHININE COCTABHBIC YACTH IHIIEBOTO PaIliOHA
YeJIoBeKa U )KMBOTHBIX. CBOMCTBA JKUPOB U YIIIeBOJOB. POJIb OEIKOB B MPUPOAE U UX
XMMHYECKHE CBOMCTBA: THAPOIIN3, ICHATYpaLIMS.

XHMHSA M KU3HD (3 4.)

YesioBek B Mupe BeulecTB (3 4). BerniectBa, BpeaHbIe A5 30POBBS U OKPY>KAIOIIEH Cpebl.
[Tormumeph! 1 UX 3HAYCHHUE B )KM3HU YEIIOBEKA.

Xumus u 300pogve.
[TpumepHBIe 00BEKTHI SKCKYPCHI

1. Myseun — MHHEpAIOTHYECKHE, KPAaeBEAUECKUE, XYA0KECTBEHHBIE, MEMOPHAIbHBIE
BBIJAIONINXCS YICHBIX-XUMHUKOB. 2. XUMHUYECKHUE JTa00paTOpuu — 00pa3oBaTeIbHBIX
YUPEXKICHUH CpeHero U BBICIIETO MpodecCHoHaIFHOT0 00pa3oBaHus (yueOHbIe U
Hay4HbI€), HAY4YHO-UCCIIEIOBATEIbCKUX OpraHnu3anui. 3. DKCKypcus B IPUPOAY.

[TpumepHBbIe HaMIpaBIIeHUs TPOEKTHOM 1EATEIHHOCTH 00yJaroIXCs

1. Pabota ¢ pa3nMuHBIMU HCTOYHUKAMH XUMHUYECKOW HH(popManuu. 2. AHaATUTHUYECKHE
0030pbI HH(pOPMAIMK IO PELIEHUIO ONPEIEIEHHBIX HAyYHbIX, TEXHOJIOIHUECKUX,
NpakTU4YecKux npobdseM. 3. OBnaseHue OCHOBaMH XMMHYECKOTo aHanu3a. 4. OBiaieHue
OCHOBAMM OPraHUYECKOIr0 CUHTE3a.



3.TemaTuueckoe MJIAaHHPOBAaHHE C YKa3aHUEM YaC0B, OTBOAUMbLIX HA OCBOCHHUE

Kaxka0i Tembl (9 Kiaace)

Ne Tema ypoxka Kon- | IInanupyemas | Pakruueckas
ypo BO JaTa naTa
Ka YacoB | MPOBEJCHUS MIPOBEACHUS
Pa3znea 1. Teoperuueckue ocHoBbl xumuu (14 4)
Tema 1.1. Xumuueckue peakyuu u 3aK0HOMepHOCMU UX npomeKanus (3 4)
1. CKopocTh XMMHUYECKOHN pEaKIINH. 1 03.09
DHepreTuka XMMHUYECKUN peaKIuil.
@DaKTOpBI, BAUIIONINE HA CKOPOCTh
XUMUYECKHUX PEaKIUN
2. Ilpakmuueckas paboma Ne 1. Bnusiaue 1 07.09
pa3IUYHBIX (PaKTOPOB HA CKOPOCTh
XUMUYECKON PEaKINN
3. [ToHsiITHE O XUMUYECKOM PAaBHOBECHH 1 10.09
Tema 1.2. Pacmeopuwi. Teopusa rsnekmponumuueckoii ouccoyuayuu (11 u)
4. Ilonarue o pactBopax. BemecTtsa 1 14.09
AEKTPOJIUTHI U HEAJICKTPOJTUTHIL.
MexaHu3M 3JIEKTPOIMTUYECKOU
JIUCCOIUAIINN BEIIESCTB C MOHHOM CBSI3BIO
5. MexaHH3M IUCCOIMALIMN BEIIECTB C 1 17.09
MOJIIPHON KOBAJIEHTHOM CBSI3bIO
6. CunpHbI€e U CJ1a0bIE ANEKTPOJIUTHI 1 21.09
7. Peakiiun nonHoro ooMena. CBoiicTBa 1 24.09
HMOHOB
8. XHWMHYECKUE CBOMCTBA KHCIIOT KaK 1 28.09
AICKTPOJIUTOB
9. XAMUYECKHUE CBOMCTBA OCHOBaHHI 1 01.10
ANEKTPOIIUTOB
10. | XuMu4ecKre CBOMCTBA COJCH Kak 1 05.10
AJICKTPOJIUTOB
11. IM'uaponus coneit 1 08.10
12. O06001esre 3HaHui 110 Teme 1.2. 1 19.10
13. | Ilpakmuueckasa paboma Ne 2. Pemenuvie 1 22.10
IKCIIEPUMEHTAILHBIX 33724 110 TEME
14. | Konmponvnas paboma Ne 1 1 26.10
«Teoperndeckne OCHOBBI XUMUM»
Paznen 2. DiieMeHTBHI-HEMETAJIbI M MX BakHelmue coexnHenus (31 4)
Tema 2.1. Obwas xapakmepucmura Hememannog (3 u)
15. | DnemeHTBI-HEMETAJUIBI B IPUPOJIE U B 1 29.10
[lepunonnueckoii cucTeMe XUMHIECKUX
anemenToB [.M. MenaeneeBa
16. | IlpocTeie BemecTBa-HEMETAILIBI, UX COCTAB, 1 02.11
CTPOEHHE U CITOCOOBI MOTYyYEHUS
17. Bonopoansie 1 KUCIOPOIHBIE COETUHEHUS 1 09.11
HEMETAJIJIOB
Tema 2.2. Booopoo — posxcoaroujuii 600y u snepauio (3 4)
18. Bonoposa — anemMeHT 1 mpocToe BEIIECTRO. 1 12.11

[losryyenue Bogopona




19. | Xumudeckre CBOMCTBA M PUMCHEHHE 1 16.11
Bojoposa. Bona
20. | IIpakxmuueckan padoma Ne 3. Tlonyaenue 1 19.11
BOJIOPOJIa ¥ M3YYEHUE €r0 CBOWCTB
Tema 2.3. I'anozenwt (4 u)
21. | lasmoreHsl — XUMHYECKUE IIEMEHTHI U 1 30.11
MIPOCTHIC BEIECTBA
22. | ®Ousnyeckre U XUMUIECKUE CBOMCTBA
raJOreHOB
23. | XmopoBogopoa. XJI0pOBOAOPOTHAS 1 03.12
KHUCJI0Ta. XJIOPHUJIbI
24. | IIpakmuueckan paooma Ne 4 Pemenue 1 07.12
IKCIIEPUMEHTAIBLHBIX 33724 10 TEME
«l"anoreHs»
Tema 2.4. Iloocpynna kucnopooa u ee munuunvie npeocmagumenu (7 u)
25. | O6mas xapakTepuCTHKa HEMETAJUIOB 1 10.12
TTOATPYIITBI KHCIIOPOJ1a
26. | Kucmopon u o30H. KpyroBopot kucnopoaa 1 14.12
B IIPHPOJIC
27. | Cepa —npencraButensb VIA-Tpynmsl. 1 17.12
Annorponus cepbl. CBOWCTBA U
MIPUMEHCHUE
28. | CepoBonopoa. Cynbhuisl
29. | Kucnopomoconepskamiie coeITMHCHUS CEPhI 1 21.12
(V)
30. | Kucnopomoconepskaiiie coeIMHEHUS CEPhI
(W)
31. | O6oO0maronwii ypok 1o teme 2.2. 1 24.12
Tema 2.5. Iloozpynna azoma u ee munuunvie npeocmasumenu (6 u)
32. | O06mias xapakTepHUCTHKA 3JIEMEHTOB 1 28.12
MOJTPYIITBI 230Ta. A30T — IPEICTABUTENb
VA-rpymisl
33. | Ammuak. Conu aMMOHUS 1 11.01
34. | Ilpakxmuueckan paboma Ne 5 TlonyueHue 1 14.01
aMMUaKa 1 OIBITHl C HUM
35. Oxcuael a30oTa 1 18.01
36. | A30THas KUCJIOTa U €€ COJIU
37. | ®ocdop u ero coenunenusi. Kpyrosopor 1 21.01
docdopa B mpupoe
Tema 2.6. Iloozpynna yznepooa (8 u)
38. | OOmiast xapaKTepUCTHKA JIEMEHTOB 1 25.01
MOATPYIIIBI YIIEPOoaa. YTIEepOos —
npeactaButens |VA-rpynnbsl. AmtoTpornus
yraepoaa. Aacopouus
39. Oxkcunbl yriaepojaa 1 28.01
40. | YrompHast KHCJIOTa B €€ COJIU
41. | Ilpakmuueckan paboma Ne 6. [lonydenue 1 01.02
okcupa yriaeponaa (1V) n uzydenue ero
CBOICTB
42. | KpemHuii u ero coequaeHus. CHITMKaTHAS 1 04.02

IIPOMBIINIJICHHOCTD




43. | O00061Eenre 35aluii o Temam 2.1-2.6. 1 08.02

[EEN

44, Pemenue 3amay 11.02

45. | Konmponvnan paboma Ne 2 «IneMEHTHI- 1 15.02
HEMETAJUTBI ¥ UX BOKHEHIIINE COCTUHEHUS

Pa3zpnen 3. Meranasl (12 v)

Tema 3.1. Oowue ceoiicmea memannos (4 u)

46. | DIeMEHTHI-METaJUIBI B IPUPOJIC U B 1 18.02
nepuoanyeckoii cucreme. OcoOeHHOCTH
CTPOCHHSI aTOMOB

47. | Kpucramimdeckoe cTpoeHUe U (PU3HKO- 1 01.03
XUMHUYECKHUE CBOMCTBA METAJIOB

48. DNEeKTPOXUMHUYECKHUN psij] HANIPSKEHUN 1 04.03
METaJJIOB

49. | CrutaBsl. [loHSATHE KOPPO3HH METAIIOB M 1 11.03

MepbI 0OpBOBI ¢ HEH

Tema 3.2. Memannwl 2nasnvlx u nodounvIx noozpynn (8 1)

50. | Metamnsl | A-rpymimbl NEpHOIAYECKON 1 15.03
CUCTEMBI U 00pa3yeMbie UMU MPOCTHIE
BEIIECTBA

51. | Metams! || A-rpynmel nepruoaudecKon 1 18.03
CHCTEMBI M MX BaXKHEUIIINE COETUHCHUS

52. | XKectkocTh Boasl. Pons metamnos I1-A 1 22.03
TPYIIBI B IPHPOJIC

53. | AIIOMUHHUHA U €ro COeIUHEHUS 1 25.03

54, Keneso — npeicTaBUTENH METAIIIOB 1 29.03

moOOYHBIX MoArpynn. Baxkueime
COCIMHEHMUS JKelle3a

55. | O6o0mienue 3nanmii o Temam 3.1-3.2. 1 01.04
56. | Konmponsnaa paboma Ne 3 «Metajuibn»y 1 05.04
57. | Ilpakmuueckas paboma Ne 7. Pemienue 1 08.04

IKCIICPUMCHTAJIBHBIX 3aa4 I10 TEMC
«MeTasl 1 ux COCIHUHCHUA

Pa3nen 4. O0mme cBegeHus 00 OpraHuvdeckux coeguHeHusx (8 u)

Tema 4.1. Yoneeo0opoowt (3 u)

58. | Bo3HMKHOBEHHE U pa3BUTHE OpraHudecko ] 1 19.04
— XMMHH COCIMHEHUH yTIIepoa

59. | Knmaccugukamus 1 HOMEHKIAaTypa 1 22.04
yTJIE€BOJIOPOIOB

60. [IpenenbHbIE U HENIPEICIIbHBIE 1 26.04
YIIEBOAOPOIBI

Tema 4.2. Kucnopooocoodeprcaujue opeanuueckue coeounenus (2 u)

61. | Kucimopomocoaepskamiye opraHuaecKue 1 29.04
coeuHenus. CoupThl

62. | KapboHOBBIE KHCIOTHI 1 06.05

Tema 4.3. Buonocuuecku ajxcHvle opeanuyecKue cOeOUHeHUs (HCupbl, y2i1e600ul, 6e1Ku)
(1w
63. Bronornyecku BakHblE COSTUHEHUS — 1 13.05

YKUPBI, YTIEBOJIbI, OCIKI

Pa3znen 5. Xumus u xususb (3 4)

Tema 5.1.11oemopenue u o60owenue Kkypca xumuu 9-20 knacca (1 4)

64. | Uroroas kouTponsHas paboTa 1] 17.05




Tema 5.2. Henoeek 6 mupe eeuecme (2 u)
65. BemmectBa, BpeiHbIE 1)1 310POBBS 1 20.05
YeJIOBEKAa W OKPYKAIOIIEH CpeIbl
66. | [lomumepsl 1 24.05
HUTOTI'O: 61

Ipumeyanue: CornacHo IIpousBoncrtseHHoMy KaneHaapro Ha 2021 roa, IIponzBoacTBeHHOMY
kanengapro Ha 2022 rox u kanenaapHomy rpaduxky MOV Ilokposckoit CII nsTe ypokos
COBMA/IAIOT C TOCYJAPCTBEHHBIMH MPA3IHUKAMU U BBIXOJHBIMH. VICXO/I51 U3 BBIILIEU3IIOKEHHOTO
yueOHbIN MaTepuai ObUl YIIJIOTHEH.
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