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H.TIaHI/IpyeMbIe pe3yJbTaTbl 0OCBOCHUA yqeﬁﬂoro npeamera

[Tporpamma obecriednBacT GOPMUPOBAHUE TUIHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX
pe3ynbTaToOB.

JInuHOCTHBIE:

* TOTOBHOCTb M CIIOCOOHOCTh 06yqa101111/1xcs{ K CaMOpPa3BUTHUIO U CAMOBOCIIMTAHHUIO B
COOTBETCTBHH C O6HIC‘ICJIOB€‘I€CKI/IMI/I LOCHHOCTAMU U NACAIaMU I'PAXKIaHCKOTO O6IIICCTBa;

" IPUHSTHE U peau3alus [EHHOCTE! 3/I0pOBOro U O€30MacHOTO 00pasa KU3HH, OepekHOE,
OTBECTCTBCHHOC U KOMIICTCHTHOC OTHOIIICHUC K CO6CTBCHHOMy (1)I/ISI/I‘I€CKOMy n
TICUXOJIOTUYECKOMY 310POBBIO;

* HETIPUATHE BPEIHBIX MPUBBIYEK: KYPEHHUsI, YIOTPEOJICHUS aJIKOroJisi, HAPKOTHKOB.

* YBOXKEHHE K CBOEMY HApOAy, YyBCTBO OTBETCTBEHHOCTH Iepes] POIMHOM, TopAoCTH 3a CBOU
Kpaii, cBOXO PoinHy, mponuioe 1 HacTosIee MHOTOHAIMOHAIBHOTO Hapoia Poccun;

* IPUHATUE TYMaHUCTUYECKUX IEHHOCTEH, 0CO3HAHHOE, YBaXXUTEIBbHOE U J00pOKenaTeIbHOe
OTHOIIEHHE K JPYroMy 4eJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHUIO;

* CMOCOOHOCTD K COMEPEXUBAHUIO U (POPMUPOBAHKE TTO3UTUBHOTO OTHOIIEHHUS K JIIOJSM, B TOM
YyCclie K JUIaM ¢ OTPaHUYEHHBIMH BO3MOYKHOCTSIMH 37I0POBbSI U HHBAJIUAAM; OEpeKHOE,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K (PU3HMUECKOMY U IICUXOJIOTHYECKOMY 3/I0POBbIO
JPYTUX JIt0JIel, yMEHUE OKa3bIBaTh MEPBYIO MOMOIIb;

* pa3BUTHE KOMIIETEHIINI COTPYIHUYECTBA CO CBEPCTHUKAMU, I€THbMHU MJIAJIIIETO BO3PaCTa,
B3POCIJIBIMH B 00pa30BaTeIbHON, OOIIECTBEHHO MOJIE3HON, y4eOHO-UCCIIeI0BATEIbCKOMH,
MIPOEKTHOM M IPYTUX BUIAX JAESITEIbHOCTH.

* MUPOBO33pEHNE, COOTBECTCTBYIOIICE COBPEMEHHOMY YPOBHIO pa3BUTHUA HAYKH, 3HAYMMOCTHU
HAayYKH, TOTOBHOCTH K HAYYHO-TEXHUYCCKOMY TBOPYCCTBY, BJIIAJICHUC ,Z[OCTOBCpHOfI
I/IH(bOpMaI_[HCﬁ O IICPCAOBLIX JOCTHIKCHUAX U OTKPBITHAX MHpOBOﬁ M OTCUYECTBCHHOM HAyKH,
3aUHTCPCCOBAHHOCTD B HAYUYHbBIX 3HAHUAX 00 YCTpOﬁCTBC MHUpa u 06H_ICCTB3.;

* TOTOBHOCTB M CLIOCOOHOCTH K 06pa30BaHmo, B TOM YHCJIC CaMOO6p830BaHI/IIO, Ha IIPOTAKCHUU
Bcel JKU3HU; CO3HATCIIbHOC OTHOIICHUC K HCIIPCPBIBHOMY O6pa30BaHI/IIO KaK yCJIOBUIO
YCHSMHOﬁ HpO(i)GCCHOHaHLHOﬁ n O6H.ICCTBCHHOI>1 JCATCIIBHOCTH,

* OKOJIOTUYCCKAA KYJIbTYpa, 6epe>I<Hoe OTHOIICHUSA K pO,[[HOfI 3EMIIC, ITPUPOJHBIM oorarcTBaM
Poccuu n MHpa; IOHNMAHUC BJIHWAHUA CONUAIIbHO-O9KOHOMUYCCKUX IMPOLECCOB Ha COCTOSIHUC
HpPIpOI[HOﬁ U COIMAJIbHOM Cpeabl, OTBETCTBCHHOCTDH 3a COCTOSHHUEC ITPUPOAHBIX PECYPCOB;
YMCHHA U HABBIKU Pa3yMHOTI'0 IPHUPOAOIIOJIBb30BAHHUA, HCTCPIIMMOC OTHOICHUC K HeﬁCTBHHM,
MPUHOCAIINUM BpPC] SKOJIOTUH; an06peTeHHe OIlbITa 3KOHOFO'HaHpaBHeHHOI>'I ACATCIIBHOCTH,

* 0CO3HAHHBIN BBIOOD OyAyIIeH nmpodeccuu Kak MyTh U CIOC00 peann3aiuy coOCTBEHHBIX
KU3HEHHBIX TIJIAHOB;



* IOTPEOHOCTD TPYIUTHCA, YBAKECHUE K TPYAY U JIOIAM TPYIa, TPYAOBBIM JIOCTHKCHUSM,
I00pOCOBECTHOE, OTBETCTBEHHOE U TBOPUECKOE OTHOIIECHHUE K PA3HBIM BHAM TPYIOBOM
NEATENBHOCTH.

MeranpeaMeTrHsble:
PerynstuBHble yHUBEpCcalbHbIE YUeOHbIE IEHCTBUSA

* CAMOCTOSITEIILHO ONPEEIIATh LU, 3a]jaBaTh apaMeTPbl U KPUTEPUU, IO KOTOPHIM MOKHO
ONPEENUTh, YTO L€ JOCTUTHYTA;

* CTaBUTH U (POPMYITHPOBATH COOCTBEHHBIE 3a/1a4l B 00PA30BATEILHOM ACSITEIBHOCTH U
KU3HEHHBIX CUTYaIIHIX;

' BBI6I/IpaTL IMyThb JOCTHXXCHUA LECIH, INTAHUPOBATH PCIICHUEC ITOCTABJIICHHBIX 3a/1a4,
ONITUMU3UPYS MATCPUAJIBHBIC 1 HEMATCPHUAJIbHBIC 3aTPAaThI;

* OpraHu30BbIBaTh A(h(PEKTUBHBIN TOUCK PECYPCOB, HEOOXOAMMBIX IS TOCTHIKEHUS
MMOCTaBJICHHOM IIE/IH;

* COTIOCTABIIATH MOJTYYEHHBIN PE3YNbTAT AEATEIBHOCTH C ITIOCTAaBICHHON 3apaHee LEIbIO.
[To3HaBaTenpbHBIC YHUBEPCAIbHBIC YA€OHbBIE NCHUCTBUS:

* HICKaTh ¥ HaXOAUTh 000O0IIEHHBIE CIIOCOOBI PEHICHUS 3a/1a4, B TOM YHCIIE, OCYIICCTBIIATh
pa3BepHYTHIN HHGOPMAITMOHHBIN TOUCK U CTABUTH HA €T0 OCHOBE HOBBIC (YUeOHBIE U
TTO3HABATEIHHBIC) 33/1a4H;

* KpUTUYECKHU OLICHWBATh U MHTEPIPETUPOBATh HH(GOPMALIMIO C Pa3HBIX MO3ULINN, PACIIO3HABATh
1 (PUKCUPOBATh MPOTUBOPEUHs: B MHPOPMAIIMOHHBIX UCTOYHUKAX;

* UCII0JIB30BaTh Pa3IMYHbIC MOACIIbHO-CXEMATUYCCKUE CPCACTBA IJIA IPCACTABICHUA
CYHICCTBCHHBIX CBsI3el B 0THOH.ICHHI>1, a TaKXKe HpOTHBOpe‘{I/IfI, BBISIBJICHHBIX B
I/IH(bOpMaHI/IOHHBIX HCTOYHHKAX,

* HaXOUTHh U IIPUBOJAUTH KPUTUYCCKUC APT'YMCHTBI B OTHOIICHU N HeﬁCTBHﬁ u CY)I(,HGHHI;’I
ApPYroro, CIIOKOMHO U Pa3yMHO OTHOCUTBHCA K KPUTHUUCCKUM 3aMCYaHUAM B OTHOILICHHUN
COOCTBEHHOTO CYXXICHUs, paCCMATPHUBATh UX KaK PECYpPC COOCTBEHHOTO Pa3BUTHA,

* BBICTpauBaTb HHANBUAYAJIBHYIO 06pa3OBaTeJ'IBHy'IO TPACKTOPUIO, YIYUTHIBASA OTPAHUYCHUS CO
CTOPOHBI APYI'UX YYACTHUKOB U PECYPCHBIC OT'PAHUYCHUSA; MCHATHL U YICPKUBATH PA3HBIC
MO3UIIMH B ITIO3HABATEIBHOM AESATEILHOCTH.

KOMMyHI/IKaTI/IBHBIe YHUBCPCAJIBHBIC y‘Ie6HLIe JIEVCTBHUS:

* OCYHICCTBJIATDH ACIIOBYIO KOMMYHUKAIIUIO KaK CO CBEPCTHUKAMU, TaAK U CO B3POCIIbIMU (KaK
BHYTPHU OGpEBOB&TCJIBHOﬁ OopraHusanuy, Tak 1M 3a €€ HpeHeHaMI/I), HOI[6I/IpaTB MNapTHECPOB IJIA
JIeII0BOM KOMMYHUKAIUU UCXOOd U3 COO6pa)I(CHHﬁ PE3YJIbTAaTUBHOCTU BSaHMOIlCﬁCTBHH, a HEC
JIMYHBIX CHMHaTHf/'I;

* IpHU OCYHICCTBJIICHUHN prI'IHOBOfI pa60TBI OBITh KakKk PYKOBOAUTECIICM, TAK U YJICHOM KOMAaH/IbI B
PAa3HBIX POJIAX (reHepaTop Hﬂeﬁ, KPUTHUK, UCIIOJIHUTCIIb, BLICTyHaIOHle/'I, SKCIICPT U T.I[.);



* Pa3BCPHYTO, JIOTUMYHO U TOYHO HU3JIaraTb CBOIO TOYKY 3pCHU C UCIIOJIb30BAHUEM aICKBATHBIX
(yCTHBIX u HI/ICBMGHHBIX) SA3BIKOBBIX CPCACTB,

IIpeameTHsIe:

* pacKpbIBaTh Ha MPUMEPaX pOJIb XUMUHU B OPMUPOBAHIH COBPEMEHHOM HAyYHOH KapTHHBI
MHpA U B IPAKTUYECKOMU JEATEIBHOCTH YEIOBEKA;

* IEMOHCTPUPOBATh Ha PUMEPAxX B3aUMOCBSI3b MEXY XUMHEU U IPYTUMH €CTECTBEHHBIMU
HayKaMH;

* pacKphIBaTh Ha IpUMepax MOJIOKEHUs TEOpUU XuMudeckoro crpoenus A.M. byrneposa;

- moHuMaTh pusnyeckuii cmoica [lepunoauueckoro 3akona JI.M1. MenneneeBa 1 Ha €ro OCHOBE
OOBSICHSITH 3aBUCUMOCTb CBOMCTB XUMHUUYECKUX DJIEMEHTOB U O6pa3OBaHHI)IX MU BCUIECTB OT
AJIEKTPOHHOTO CTPOEHUSI aTOMOB;

- 00BSACHATH MPUYUHBI MHOTOOOPA3Us BEIIECTB HA OCHOBE OOIIUX MPECTaBICHUN 00 X COCTaBe
U CTPOCHHH,

" IPUMEHSATH IPaBUjIa CHCTEMaTHYECKOM MEXTyHAPOIHONM HOMEHKJIATYPhI KaK CpeIcTBa
pa3nuyeHus U UASHTU(UKALIUY BEUIECTB 110 UX COCTABY M CTPOCHUIO;

* COCTaBJISITh MOJICKYJISIPHBIE U CTPYKTYPHBIE (JOPMYIIBI OPraHUYECKUX BEIIECTB KaK HOCHTEIICH
“H(pOpMAaIIUK O CTPOSHUH BEIIECTBA, €r0 CBOMCTBAX M MPUHAICKHOCTH K OTPEICTICHHOMY
KJIACCY COCTMHEHU;

* XapaKTepHU30BaTh OPraHMYECKHE BEIIECTBA 10 COCTABY, CTPOSHHUIO M CBOWCTBAM,
YCTaHABJIMBATh TPUYHHHO-CIICICTBCHHBIC CBSA3H MEKIY TaHHBIMHU XapaKTEPHUCTUKAMU BEIIECTBA,

* IPUBOJIUTH IIPUMEPBI XUMHUYECKHUX PEaKIUH, PACKPBIBAIOIIMX XapaKTePHbIC CBOWCTBA
TUTNTAYHBIX MPEACTABUTENICH KIIACCOB OPTaHUYCCKUX BEIICCTB C LEIbI0 MX UACHTU(DHUKALIMK 1
00BbsICHEHUS 00IaCTH IPUMCHEHUS;

* IPOrHO3UPOBATH BO3BMOXKHOCTb IIPOTCKAHNUA XUMHUYCCKUX peaKI_[I/If/'I Ha OCHOBE 3HAHHUU O THITaX
XUMHYECKOM CBSI3HU B MOJICKYJIaX PEarcHTOB U UX peaKHI/IOHHOﬁ CHOCO6HOCTI/I;

* UCIIOJIB30BAThb 3HAHUA O COCTABC, CTPOCHUU N XUMHUUYCCKUX CBOMCTBaxX BEHIECCTB JJIs
0€3011aCHOTO IIPpUMCHCHHA B HpaKTquCKOﬁ ACATCIBbHOCTH,

* IpUBOAUTH IIPUMCPBI ITPAKTHYCCKOTI'O UCIIOJIb30BAHUS ITIPOAYKTOB Hepepa60TKH He(bTI/I u
MMPpUPOAHOT0 I'a3a, BBICOKOMOJICKYIISIPHBIX COCIUHEHUI (HOJII/IBTI/IJIeHa, CHHTCTUYCCKOI'O
KaydyKa, alilcTaTHOI'O BOJ'IOKHa);

* IPOBOAUTD OIIBITHI IO PACIIO3HABAHHUIO OPTAHUYCCKUX BCIICCTB: IIUIICPHUHA, YI(CYCHOﬁ
KHCJIOTBI, HCTIPCACIIbHBIX ) KXUPOB, TJIFOKO3bI, KpaxmaJia, OCJIKOB — B COCTaBe IMUIICBBIX IIPOAYKTOB
U KOCMETHUYCCKUX CPCICTB,

* BJIQZICTh MPABUJIAMH M ITpUeMaMH 0€301acHOM paboThl ¢ XUMUYECKUMH BEIIECTBAMU U
1a00paTOPHBIM 000PYIOBAaHHEM;



* YCTaHABJIMBATh 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW PEAKLIMU U CMEILCHUS] XUMUYECKOTO
PaBHOBECHS OT PA3IUYHBIX (PAKTOPOB C LETBIO OTPEICICHHS ONTUMATBHBIX YCIOBUN
MPOTEKAHUSI XUMUYECKHUX ITPOLIECCOB;

* IIPUBOJIUTH IIPUMEPBI TUAPOIIN3A COJIEH B IOBCEIHEBHON KU3HU YEIIOBEKA;

* IPUBOJUTH IIPUMCEPBI OKUCIIMTCIIbHO-BOCCTAHOBUTCIIbHBIX pealclmﬁ B IIprUpoac,
IMPOU3BOACTBCHHBIX MMPOLCCCax U KUSHCACATCIbHOCTU OPraHu3MOB;

* IPUBOAUTD IPUMEPHI XUMHUUECKUX PEAKIIMH, PACKPhIBAIOLIUX O0IIME XUMUYECKUE CBOMCTBA
IIPOCTHIX BELIECTB — METAJUIOB U HEMETAILIOB;

* IPOBOJIUTH PacueThl Ha HAXO0XJICHHE MOJIEKYISIPHOU (POPMYJIIBI YTIIIEBOIOPO/Ia TIO0 MPOAYKTaM
CTOpaHUs U M0 €r0 OTHOCUTEIHHOM TNIOTHOCTH U MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOISIIUX B €T0
COCTaB;

* BJIQJIETh MPaBUJIaMUi 0€30TM1aCHOTO OOpaIeHUs ¢ €AKUMHU, TOPIOYUMH U TOKCUYHBIMU
BEIIIECTBAMHU, CPEJICTBAMH OBITOBOM XUMUU;

* OCYLIECTBJISITh MOMCK XUMHUYECKON MHPOpPMAIIUH 110 Ha3BaHUAM, UACHTHU(DUKaTOpaMm,
CTPYKTYpPHBIM (pOpMyiiaM BEIECTB;

- KpUTUYIECKU OTIEHUBATH U HHTEPIPETHUPOBATh XUMUUYECKYIO HHPOPMAIIHIO, COIEPKAIITYIOCS B
COOOIICHHSX CPENICTB MaccoBOM MH(OpMaIum, pecypcax MIHTepHeTa, HaydHO-TTOMYJISIPHBIX
CTaThSAX C TOYKH 3PEHUS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B IEJISIX BBISBICHHUS OMTHOOYHBIX
CyKJeHui u hopMupoBaHus COOCTBEHHOU MTO3UIINH;

* IPEJICTABIIATh MYTH pelIeHUs TI00aNbHBIX MPOOIEM, CTOSIINUX MEPE] YEITOBEYECTBOM:
9KOJIOTMYECKUX, SHEPTeTUUECKUX, ChIPHEBBIX, U POJIb XUMUHU B PEILICHUU 3TUX MPOOIIEM.

* HIUIIOCTPpUPOBATh HA IPpUMEPAX CTAHOBJICHHUEC U 3BOJIIOLIUIO OpraHquCKOﬁ XNUMHUHU KaK HAYKHU Ha
PA3IMYHBIX UCTOPHUYCCKHUX dTallaX €€ pa3BUTH,

* UCII0JIB30BaTh METO/Abl HAYYHOI'O ITIO3HAHUA ITPH BBIIIOJTHCHHUH ITPOCKTOB U yqe6Ho-
HCCIEA0BATCIbCKUX 3a1aY 110 U3YUYCHUIO CBOﬁCTB, CII0co00B MOJYUYCHUA U paCIIO3HABAHUA
OPraHu4YCCKuX BCIICCTB,;

* OOBSICHATH MIPUPOAY U CIIOCOOBI 00pa30BaHUS XUMUYECKOM CBSI3U: KOBAJIEHTHOU (MOJISIPHOM,
HEMOJIAPHOM ), HOHHOM, METAJUTMYECKOH, BOJOPOIHOM — C IENIbI0 ONPEICIICHNs XUMUYECKON
AKTUBHOCTH BEI[ECTB;

* YCTaHAaBJIIMBATh 'CHCTUUCCKYIO CBA3b MCKAY KJIACCaAMH OPraHUYCCKUX BCUICCTB JI
000CHOBaHUS HpHHHHHHaﬂBHOﬁ BO3MOJKHOCTHU MOJIYYCHUA OPTaHUYCCKUX COCIUHEHUHN
3aIaHHOT'0 COCTaBa U CTPOCHU;

* YCTaHAaBJIMBATh B3aUMOCBA3H MCKIY (I)aKTaMI/I 151 Teopneﬁ, HpI/I‘IHHOﬁ U CJICACTBUCM IIpU
aHaJlIn3¢C HpO6JIeMHBIX CI/ITyaI_II/II\/'I 1 000CHOBAHHH MMPUHHUMACMBbIX pemeHHﬁ Ha OCHOBC
XHMHUYECKUX 3HAHHUH.

Coaeprxanue nporpamMmbl

Tema 1. CTpoenune BemecTsa-9 4.



OcCHOBHBIE CBEICHUS O CTPOEHHUHU aTOMa. Spo: IPOTOHBI U HEUTPOHBL. M30TOMBL. DIEKTPOHBI.
DnekTpoHHas 000JI09Ka. DHEPreTHUECKU YpoBeHb. OCOOCHHOCTH CTPOSHUS AJIEKTPOHHBIX
000JI09€K aTOMOB 3JIEMEHTOB 4-T0 U 5-TO MEPHOJIOB Meproudeckoii cuctemsl 1. U.
MenneneeBa (1nepexoaHbIX 31eMeHTOB). [loHsaTue 006 opbuTansax. s- u p-opoOUTAIH.
DNEeKTpOHHBIE KOH(PHUTYpALlUK aTOMOB XUMHUYECKHUX JIEMEHTOB.

[Tepuoanueckuit 3akon J.M.MenneneeBa. Otkpoitue .M. MeneneeBbiM nepuoandeckoro
3aKOHa.

[lepuoanueckas cuctema xumudeckux snementoB /1. 1. Menneneesa - rpadudeckoe
0TOOpaXeHME MEePHOTNICCKOT0 3aKoHa. DU3NYECKHiA CMBICIT TIOPSIKOBOTO HOMEpa DIICMCHTA,
HOMeEpa MepHoia U HOMepa rpymnmnbl. BaneHTHbIE 31eKTpOHbL. [[puunHbBI N3MEHEHHS CBOWCTB
AJIEMEHTOB B TIEPHOJIax M Tpymax (TIaBHBIX noarpynmnax).llonoxxenue Boopoaa B
MEPUOANYECKON crucTeMe. 3HaYeHUE TIEPUOTUIECKOTO 3aKOHA U TIEPUOIUIECKON CHCTEMBI
xuMH4YecKkux anemMeHToB 1. 1. MenaeneeBa 11 pa3BUTHS HAYKU U IOHUMAHHUSI XUMUYECKOM
KapTUHBI MUpa.

WNonnas xumudeckas csi3b. Katuons! n annonsl. Kinaccuduxanus nonon. MlonHbie
KpUCTaJUIMYeCKue pemeTkr. CBONCTBA BEIIECTB C ’TUM THUIIOM KPUCTAJUIMYECKHUX PEIIETOK.

KoBanenTtHas xuMuueckas CBA3b. DIEKTPOOTPULATENBHOCTS. [lonspHas u He-nosApHas
KOBaJIeHTHbIE CBs3U. Jlumosb. [1ospHOCTE CBSA3M U NOJSAPHOCTH MOJIeKy-Jibl. OOMEHHBIN 1
JIOHOPHO-aKIENTOPHBIA MEXaHNW3Mbl 00pa30BaHMsI KOBAJIEHTHOM CBs3U. MoJeKynsipHble U
aTOMHBIE KPUCTAJUINYECKUE penieTKU. CBOMCTBA BEUIECTB C 3 TUMU TUIIAMH KPUCTANINYECKUX
PEIIETOK.

MeTannudyeckas XuMudeckas cBsa3b. OCOOEHHOCTH CTPOCHUS aTOMOB METAJIJIOB. MeTammyeckas
XUMHYECKas CBA3b U METAINIMYCCKAA KPUCTATUIMYCCKAA pEIICTKaA. CsoiicTBa BCIIECTB C 3TUM
THUIIOM CBS3H.

Bonoponnas xumuueckasi cBA3b. MexMOJIeKyasipHasi U BHYTPUMOJIEKYIspHAsl BOJIOPOAHAS
CBsI3b. 3HAUEHUE BOJIOPOAHOM CBSI3H JUIsl OPraHU3aluU CTPYKTYp OMOTIOJIMMEPOB.

JHucnepcusie cuctemsl. [lonarue o qucnepcHbix cucremax. JucnepcHas dasa u qucnepcuoHHas
cpena. Kitaccugukanus qucnepcHbIX CUCTEM B 3aBUCMMOCTH OT arperaTHOro COCTOSHUS
JMCTIEPCHOM cpesibl U TucnepcuoHHon (asbl. ['pyboaucnepcHble CUCTEMBL: SMYIbCHH,
CYCIIEH3UH, a3p030Ji. TOHKOAUCTIEPCHBIE CUCTEMBI: TeIH U 30JIH.

Kﬂaccmbnxaum{ IMOJIMMCPOB. I/ICKYCCTBeHHBIC IIOJIMMCPBHI. HOJ’Iy‘IeHHe HCKYCCTBCHHBIX
MMOJIMMEPOB, KaK IMMPOAYKTOB XUMHYECKOM MOI[I/I(1)I/IKaI_II/II/I IpUPOAHOTO ITOJIMMCPHOI'O ChIPbA.
I/ICKYCCTBGHHHC BOJIOKHa (aLIeTaTHBIﬁ H_IéJ'IK, BI/ICKOSa), HUX CBOMCTBA U IIPUMCHCHHUC.

CuHTEeTHUECKHE MMOJIMMEPBI. HonyquI/Ie CUHTCTUYCCKUX IMOJIUMCPOB pCaAKIUAMU
noJIMMEepHU3ali U MOJIMKOHACHCAIIUU. CprKTypa IMOJIMMEPOB: J'II/IHCI\/'IHa}I, paB'BeTBJ'IéHHaH u
MMpOCTPaHCTBCHHAA. HpeI[CTaBI/ITCJ'II/I CHUHTCTHUYCCKHUX IINIaCTMACC: ITOJIUITUIICH HU3KOI'O 1
BBICOKOI'O JaBJICHUS, ITOJTUIIPOIIUIICH U TIOJIMBUHUIIXJIOPUA. CuHTeTHYECKHE BOJIOKHA! JJaBCaH,
HUTPOH " KaIIpOH.

KonTtponsnas padora Nel no teme: «CTpoeHue BelIeCTBa»

Tema 2. Xumnueckne peaknuu-12y.



Peakiuu, uaymue 0e3 n3MEHEHHsI COCTaBa BEIECTBA. AJUIOTPOIHS U aJUIOTPOIIHBIC
BUOU3MeHeHMs. [IpUYrHbI aJUIOTPONTUK Ha MpUMepe MOAUDUKAIIUI KUCIOpO/Ia, yriiepoaa u
docdopa. O30H, ero 6uoorHUecKas poib. M3oMepsl 1 H30Mepusl.

Peaxnuu, naymue ¢ ”3MEHEHHEM COCTaBa BEUIECTBA. Peakiiuu coeIMHEeHNs, Pa3JIoKEHHUs,
3aMelleHusl 1 0OMEeHa B HEOpraHM4eCcKOl U Opranndeckoi xumun. Peakuu sk30- u
sHIoTepMHuUecKue. TemnoBoi 3 pekT XuMuIeckoi peakiuu 1 TEePMOXUMHUECKUE YPaBHEHHUS.
Peaknuu ropenus, Kak 4acTHBIN CIy4all 9K30TEPMUYECKUX PEAKIIUM.

CkopocTth xuMHueckoi peakiuu. CKOpoCcTh XMMUYECKOM peakluu. 3aBUCUMOCTb CKOPOCTHU
XMUMHMUYECKOHN pPEeaKMU OT MPUPObl PEATUPYIOIINX BELUIECTB, KOHIIEHTPALMH, TEMIIEPATYPHI,
IJIOLIA/IM MMOBEPXHOCTH COMPUKOCHOBEHMSI U KaTaiau3aTopa. Peakiiuy roMo- 1 reTeporeHHbIe.
[TonsTHe o kaTtanuse u karanuzaTopax. @epMeHTHI Kak OMOJIOrMUECKHUEe KaTalu3aTopPhl,
0COOEHHOCTH UX (PYHKIIMOHUPOBAHMUSL.

ObpaTumocTh xuMHUecKUX peakuuil. HeoOpatumblie 1 0OpaTuMble XMMHUECKHUE PEAKITHH.
CocTosiHME XMMHUYECKOTO paBHOBECHUS JJIsl OOpaTUMBIX XUMHUUYECKUX peakiuil. CriocoObl
CMEIIIeHHS XUMHUYECKOr0 paBHOBECHS Ha IIpUMepe cuHTe3a aMMuaka. [loHsTue 06 0OCHOBHBIX
Hay4YHBIX MPUHLHUIIAX IPOU3BOJICTBA HA MMPUMEPE CHHTE3a aMMHAaKa WA CEPHOM KUCIIOTHI.

OKHCIUTETFHO-BOCCTAHOBUTENbHBIC peakinu. CTeneHb okucieHus. OnpeneaeHue CTeneHn
okucneHus mo ¢popmyie coenuuenus. [louaTre 06 OKHUCIUTETHEHO-BOCCTAHOBUTEIBHBIX
peakusx. OKUCIEHHE U BOCCTAHOBIIEHUE, OKUCITUTENb U BOCCTAHOBUTEb.

IM'uaponu3 opraHuYecKux U HEOPraHUIECKUX coenuuennit. HeoOpatumplii Trapoms.
OO6patumblii TUAPOIU3 CONIeH. [ MaApOM3 OpraHNvIecKX COSAMHEHUHN U €ro MPaKTHIEeCKOe
3HaYEHUE 7S OJYYeHUs TUAPOIM3HOTO CIIMPTa U MblIa. bronorudeckas posb ruipoinza B
MJIACTUYECKOM UM SHEPreTH4eckoM 0OMEeHe BEIIECTB U SHEPTUU B KIIETKE.

DReKTPOaN3. DIASKTPOIIU3 KaK OKUCIUTEIHHO-BOCCTAHOBUTENBHBIHN Mpoliecc. DIEKTPOIU3
pacmiaBoB U pacTBOPOB Ha MpuMepe xyopuaa HaTpus. [IpakTuueckoe npumeHeHue
AIIEKTPOJIN3A.

KontponbHas padoTta No2 o teMe: « XUMHUECKHE PEAKIIHI
Tema 3. BemecTBa 1 ux cBoiicrea-9 u.

Mertamnsl. BzaumoeiicTBie MeTamioB ¢ HeMeTauiaMu (XJI0pOM, CEPOI M KUCIIOPOIOM).
B3aumoneiicTBue MEI0YHBIX U HIEII0YHO3EMETbHBIX METAJUIOB C BOJIOW. DIEKTPOXUMUYECKHIA
P HaNIpsKEHHU MeTaioB. B3aumoielicTBUE METaIOB C pPaCTBOPAMHU KHUCIIOT U COJICH.
AmomuHoTepMus. BzauMoaelicTBrue HaTpUs C ITAHOJIOM

JIOM " CI)CHOJIOM. KOppO?»I/IH MeTauioB. [IoHsATHE 0 XUMHUYECKON U 3JICKTpOXPIMPI‘-ICCKOI>i
KOPPO3UH METAJIJIOB. CnocoObl 3alIUThI MCTAJUIOB OT KOPPO3UH.

Hemeramnsl. CpaBHI/ITeJIBHaH XapaKTCpUCTUKA I'aJIOTCHOB KaK Han0o0JIee TUITHYHBIX
HpeﬂCTaBHTeHeﬁ HeMeTauioB. OKUCIUTEIILHBIC CBOMCTBA HEMETAJIJIOB (B3aHMOHeﬁCTBHe C
METaJlllaMH U BOI[OpOIIOM). BoccranoBuTtenbHbIE CBOMCTBA HEMETAJIJIOB (BSaHMOHCﬁCTBHC C
Oonee QJICKTPOOTPULATCIIbHBIMU HEMCTAJJIAMU U CIIO)KHBIMU BCH.ICCTBE[MI/I-OKI/ICJ'II/ITCJ'I}IMI/I).

Kucnotsr HCOPTraHNU4YCCKUC U OPraHNnYCCKHUC. Knaccn(bmcaunﬂ KHUCIOT. XMMHUYECKHE CBOMCTBA
KHCJIOT: B3aUMOJCHCTBUE C MCTaJUIaMH, OKCHaMH METAJIJIOB, THAPOKCUAAMU METAJIJIOB,



COJISIMH, cTUpTaMU (peakius srepudukanun). Ocodble CBOWCTBA a30THOM U
KOHUEHTPUPOBAHHOW CEPHOM KHUCIIOTHI.

OcHoBaHus HeOpraHuveckue 1 oprannyeckre. OCHOBaHMS, UX KIacCUPHUKAIHL. XUMHUECKUE
CBOICTBAa OCHOBAHMI: B3aUMOJICICTBUE C KUCIOTaMHU, KUCIOTHBIMU OKCHJIAMU U COJISIMH.
Pa3noxxeHne HepacTBOPUMBIX OCHOBAHUH.

Comu. Knnaccudukarus coneii: cpeHue, KUCIbIe U OCHOBHBIC. XMMHYECKHE CBOUCTBA COJICH:
B3aUMO/ICHCTBUE C KMCIOTAMH, IlI€JI0YaMu, MeTajulaMu U costsimu. [IpeacraBurenu coselt u ux
3HaueHue. XJIOPHU HATpHsl, KapOOHAT KaubIus, pocdaT Kanblus (CpeIHUE COTIH);
THJIPOKapOOHATHI HATPHUSI K aMMOHHUS (KHCIIBIE COJN); TuaApokcokapOonar menu (II) - mamaxur
(ocHOBHas coib). KauecTBeHHbIE peakIMK Ha XJIOPHU-, CyIb(aT-, 1 KapOOHAT-aHUOHBI, KATUOH
amMoHusl, katnoHsl xxene3a (I11) u (II1).

I'enernueckas cBsA3b MEXY KJIacCaMU HEOPTaHUYECKUX M OpraHWYecKuX coeanHeHui. [lonarue
O T€HETUYECKOM CBSI3U U T€HETHYECKUX psaax. [ eHeTuueckuit psa Metaia. [ 'eHeTnueckuil psj
HeMeTaiia. OCOOEHHOCTH F'€HETHUECKOT0 Psiia B OPraHUYECKON XUMUH.

KonTtponpras padota Ne3 o teme: «BemecTBa 1 X CBOMCTBa»

XHAMHUYECKUH PAKTUKYM «Pelienne 3kCnepuMeHTalIbHBIX 33]1a19»

Tema 4. XuMusi 1 coBpeMeHHOe 0011ecTBO-4 4.

[Tpon3BOICTBO CEPHOM KUCIOTHI, aMMHAKa, YyT'yHa U CTaJIH, yIOOPEHUHN U MOJMMEPOB.
OCHOBBI TPUMEHEHMSI BEIIECTB B CEJILCKOM XO35HCTBE, OBITY U MEULIMHE

Kontponbras padoTta Ne4 o teme: XuMHsI 1 COBPEMEHHOE 00IIIECTBO.

TemaTtnyeckoe miaHupoBaHue 1o xumuu B 11 kiacce

Ne HazBanme TeMbl Kom-Bo wacon
I'naBa 1. Ctpoenue BemecTBa-9u.

1 BBoaHbIN HHCTPYKTaX MO 0XpaHe Tpyaa. OCHOBHBIE CBEJICHUS O 1
CTPOCHHMH aToOMa

2 [Tepuoaudeckas cucTeMa XMMHUYECKUX 3JIEMEHTOB 1

J.N.MenneneeBa B CBETE yUeHUsI O CTPOCHUH aTOMA.

3 Cranosinienue u pazsutue [leproauyeckoro 3aKkoHa U TEOPUU 1
xumuyeckoro crpoenusi. PK «BupryanbHas s3xckypcus 1o
poxubmM MectaM JI.M.MeHnieneeBa»

4 HoHHas XuMU4ecKasi CBsI3b U MOHHbIE KpUCTAJUIMYECKHE peméTku. | 1

5 KoBaneHTHas xuMu4eckas CBs3b. ATOMHBIE U MOJICKYJISIpHbIE 1
KPUCTAJNINYECKUE PEHIETKH.

6 Mertannnyeckass XUMHYECKas CBA3b. 1

7 BonoponHas xumuueckas CBA3b. 1

8 [Tonumepsl. 1

9 JliucriepcHble CUCTEMBI. 1
I'maBa 2. Xumnueckue peakuuu-12y.

10 Knaccugukanuss XuMHUYECKIX peakiuil. 1

11 Knaccugukarmsi XuMHYECKHX peakLuil. 1




12 CKOpOCTh XMMHUYECKUX peaKluil. 1

13 OOpaTMOCTh XUMUYECKUX peakuuid. XuMudyeckoe paBHosecue u | 1
Cr0cOOBI €ro CMEIICHUSI.

14 I'maposms. PK «Buapl sKECTKOCTH BOJIBI CBOETO Kpash». 1

15 [M'uaponms. 1

16 OKHCINTENbHO-BOCCTAHOBUTEBLHBIE PEAKIUH. 1

17 DneKTpoau3 paciiaBoB U pacTBopoB. [IpakTuueckoe npumenenue | 1
JIEKTPOJIN3A.

18 DNEKTPOJIN3 PacIuiaBOB U pacTBOPOB. [IpakTrueckoe npumenenue | 1
JIEKTPOJIN3A.

19 [Tpaktuueckas padota Ne 1. Pemenue sxcriepuMeHTanbHbIX 3a1a4d | 1
110 TeMe «XUMUYECKHE PEAKIITHID)

20 [ToBTOpenue u 00o0IIeHNEe MaTepraa o TeMe «XUMHUIECKHe 1
peaxImm»

21 KonTponsnas padora Nel no temam «CTpoeHue BellecTsa. 1
XUMUYECKUE PEAKITUN»
I'naa 3. BemecrBa u ux cBoicTBa-94.

22 Merauibl. 1

23 Hemeramner. bnaropoansie ra3el. PK «Ilone3Hble HekommaeMblie 1
TromeHcKoM 06s1acTH.

24 Heopraanueckue u OpraHM4ecKue KACIOTHl. 1

25 Heopranndeckne n opraHmdecKie OCHOBAHUS. 1

26 Heopraandeckue u opraandeckue aMmOOTEpHBIC COSTMHEHUS. 1

27 Comnu. 1

28 [IpakTuueckas padota Ne 2. Permenue sxcriepuMeHTanbHbIX 3a1a4d | 1
1o Teme «BemiecTBa 1 X CBOMCTBaY

29 [ToBTOpeHue u 0606mEeHne TeMbl «BemecTBa U 1X CBOKWCTBa 1

30 KonTtponpHas padota Ne 2 o teme «BemiecTBa u ©x CBOMCTBaY 1
I'naBa 4. Xumusi u coBpeMeHHOe 0011eCTBO- 44.

31 XuMHYecKasi TEXHOJIOTHSL. 1

32 XHUMHYECKasi TPAMOTHOCTh KaK KOMITIOHEHT OOIIEH KyJIbTYphl 1
YeJl0BeKa.

33 IToBTOpenue n 0606menne kypca xumun 1 1 kacca. 1

34 Hroroseiii TecT 3a Kypc xumuu 11 kiacca. 1




