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PE3YJIbTATBI OCBOEHUS YYEBHOI'O IPEJMETA

Pabouas mporpamma mo xumun uist 10 - 11 xmacca cocraBieHa B MOJHOM COOTBETCTBUU C
®DenepanbHBIM KOMIIOHEHTOM ['OCYapCTBEHHOTO CTaHAapTa OCHOBHOTO OOIIEro o0pa3oBaHUs, HA
ocHoBanuu [IpumepHoii y4eOHOIl mporpaMMbl OCHOBHOIO o01iero oopazoBanus nmo xumuu u [Ipo-
rpaMMbl Kypca XuMuUU s yyammxcs 8-11 kiaccoB 0011eo0pa3oBaTeNbHbIX yUPEKICHHUM
0O.C.I'abpuensHa. - M.: [Ipoa,2009.

Henn u 3aga4m kypca:

N3yuenne xumum Ha 0a30BOM YpPOBHE cpeaHero (IOJIHOTO0) oOIIero oOpa3oBaHUsI HAIpaB-
JICHO Ha JIOCTHKEHUE CIIEAYIOINX LIeNei:

e OCBOCHHE 3HAHMH O XMMHYECKOM COCTABISIOIIEH €CTECTBEHHOHAYYHOM KapTUHBI MHPA,
BOXHEHIINX XUMUYECKUX MOHATHUSIX, 3aKOHAX U TEOPUSIX;

e OBJIa/IeHHE YMEHHSIMH IPUMEHSTH MOJTYYCHHbIC 3HAHUS U1 OOBSCHEHHs pazHooOpas-
HBIX XUMUYECKUX SIBICHHM U CBOWCTB BEIIECTB, OLEHKHU POJIM XMMHHU B Pa3BUTHH COBPEMEHHBIX
TEXHOJIOTH U MTOJIyYeHUH HOBBIX MAaTE€pPHAJIOB;

e Ppa3BHTHe IO3HABATEIHHBIX MHTEPECOB U MHTEIUICKTYAIBHBIX CIIOCOOHOCTEH B mporiiecce
CaMOCTOSITENILHOTO MPHOOPETEHUsI XUMUYECKIX 3HAHUM C MCIOJIB30BAHUEM Pa3IMYHbIX HUCTOYHHU-
KOB MH(OpMaIlUH, B TOM YHCJIE KOMITbIOTEPHBIX;

e BOCIHMTAHME YOSKIECHHOCTH B IMO3UTUBHOI POJIM XMMHUH B KU3HU COBPEMEHHOIO OOIIIe-
CTBa, HEOOXOUMOCTH XMMUYECKH I'PAMOTHOTO OTHOIIEHHS K CBOEMY 3/10POBBIO U OKpY’Karollen
cpene;

e MNpPHMEHEeHHe MOJYYEeHHBIX 3HAHMI M YMeHMii 11 0Ge30MacHOr0 MCHOJIb30BAHUS Be-
IIECTB U MAaTepUaAJIOB B OBITY, CEJILCKOM XO3SIIICTBE M Ha MPOU3BOJICTBE, PELICHUS MPAKTHUYECKUX
3a/1a4 B [IOBCEJHEBHOM JKU3HHU, IPELYNPEKACHUS IBIECHUIN, HAHOCSIINX BpEJl 3I0POBBIO YEJIOBEKA U
OKpYKarolleu cpere.

B Teuenue uzydeHus Kypca XuMHuM npenycMoTrpeHo: 10 kiacc- 3 KOHTpOJbHBIE pabOTHI, 2
npakTudeckue padoTel, 15 madopaTtopHbIX onbITOB; 11 Kitacc- 3 KOHTPOJILHBIE paOOTHI, 2 IPaKTHYE-

ckue padoThl, 15 m1abopaTOpHBIX OMBITOB.

JInyHOCTHBIE, IPeIMEeTHBbIC U MeTanpeAMeTHbIe pe3yJabTaThl 00y4YeHus!

JlesiTenbHOCTh yuuTEIsl B OOYYEHHMM XUMHHM B cpeiHed (IOJHOM) IIKOoJe JOJKHA ObITh
HarpaBJieHa Ha JOCTH)KEHHE 00yUYaIOIMMUCS CIEAYIOMINX JHYHOCTHBIX Pe3y/1bTaToB:
e B LEHHOCTHO-OPHEHTAIIMOHHON cepe — YyBCTBO I'OPJOCTU 32 POCCUHUCKYIO XHMHUYE-

CKYIO HayKy, TYMaHU3M, OTHOIIEHUE K TPYAY, LI€JIeyCTPEMIIEHHOCTD;



e B TPYIOBOH chepe — TOTOBHOCTh K OCO3HAHHOMY BBHIOOPY NajbHEHIel oOpa3oBaTeib-
HOU ¥ MPO(heCCHOHAIBHON TPACKTOPHH;

e B IO3HABATENbHON (KOIHUTHUBHON, MHTEIUIEKTYAJIIbHOW) cepe — yMEHHE YNpPaBIATh
CBOCH MM03HABATEIBHOU JAESITENTbHOCTHIO.

IIpenmerHble:

1. B mo3HaBarenbHOU cdepe:

e JaBaTh OIPEICIICHUS W3YYECHHBIX MOHATHH: «XUMHUYECKHH DIIEMEHT», «aTOM», «HOHY,
«MOJIEKYJIa», «IPOCTHIE U CIOXHBIE BEUIECTBA», «BEIIECTBO», «XUMUYECKas (Hopmyrna», «OTHOCHU-
TelbHasl aTOMHasi Macca», «OTHOCUTENIbHAs MOJIEKYJIsIpHAs Macca», OpraHUYecKue BEIIeCTBa, MX
KJaccu(uKanusi ¥ HOMEHKIIATypa, CBOWCTBA, MOJyYeHHE W MPUMEHEHUE; M30MEPHs, TOMOJOTHS,
MOJIMMEPHI, TUITBI XUMUYECKUX OPTaHUYECKUX PeaKuil u ap.

e OIMCHIBATh JIEMOHCTPAI[MOHHBIE M CAMOCTOSTEIbHO MPOBEJCHHBIE XUMHUYECKHE JKCIIe-
PUMEHTHI;

e ONHCHIBATH U Pa3IMyaTh W3YYECHHBIC KJIACCHI OPTaHUYECKUX COCTUHEHUH, XMMHUYECKUE
peaximm;

e KJIaccu(UIUPOBATH U3YUCHHBIE OOBEKTHI U SIBJICHHUS,

e JleJaTh BBIBOJBI M YMO3aKIIOUEHUS M3 HAOMIOACHUN, U3yUYEHHBIX XUMUYECKHX 3aKOHO-
MEpHOCTEH, MPOTHO3UPOBATh CBOWCTBA HEW3YYECHHBIX BEIECTB IO AHAJIOTHU CO CBOWCTBAMH H3Y-
YCHHBIX;

e CTPYKTYpPHpPOBaTh U3yUEHHBII MaTepuall 1 XMMUYECKYI0 HH(POPMAIUIO, TOJYyYECHHYIO U3
JIPYTUX UCTOYHHUKOB;

e MOJICIMPOBATH CTPOSHUE OPTAaHUYECKHUX BEIIECTB.

2. B 11eHHOCTHO — OpUEHTalMOHHOM cdepe:

e AHAINW3MPOBATH M OLIEHUBATh MOCIEJCTBH Ul OKpPY’KaIOIeH cpebl ObITOBON M MPOU3-
BOJICTBEHHOH /1€ TEILHOCTH YeJIOBEeKa, CBA3aHHON C 1epepaboTKON BEIIeCTB;

3. B TpyznoBoii cepe:

e TIPOBOJUTH XUMHUECKUH IKCIIEPUMEHT;

4. B cepe Oe30macHOCTH KUZHEACSITETLHOCTH:

e OKa3bIBaTh MEPBYIO MMOMOIIb MPH OTPABICHUAX, 0)KOTAX M JIPYTUX TpaBMaX, CBA3aHHBIX C
BelIeCTBaMH U J1a00paTOPHBIM 000PYI0BaHUEM.

MeTtanpeaMeTHBIMH Pe3yJIbTATAMHU SABJISIOTCH:

e HCIOJb30BAHHWE YMEHHUI M HABBIKOB PA3IUYHBIX BUIOB MO3HABATENBHOMN JIEATENHHOCTH,
IPUMEHEHUH OCHOBHBIX METOJIOB MO3HAHMs (CHCTEMHO-MH(POPMALMOHHBIA aHAU3, MOAEIHPOBa-

HUE) ISl U3yYEHUS Pa3IMYHbIX CTOPOH OKPY’Kalollel 1eHCTBUTEIbHOCTH;



e HCIOJb30BAHWE OCHOBHBIX WMHTEIUIEKTYaJIbHBIX ONepaunuid: (pOpMyIHpOBaHUE TMIIOTE3,
aHaJIn3 U CUHTC3, CPABHCHUC, O606IJ.[€HI/I€, CUCTCMAaTHU3alus, BbISIBJICHUC ITPUYNMHHO-CICACTBCHHBIX
CBs3€i1, IOMCK aHAJIOTOB;

e yYMEHHE I'eHepUpOBaTh UJEH U ONPEIEIIATh CPEACTBA, HEOOXOAUMBIE Ul UX peaTu3aliH;

e yYMEHHE ONpENessATh LEIH U 3a/1a4l e TeIbHOCTH, BIOUPATh: CPEICTBA PeaIU3alluu 1ie-
JIX U IIPUMCHSATDH UX Ha MMPAKTUKEC,

e HCIOJIb30BAHUC PA3JIMYHBIX UCTOUYHHUKOB IJIA IMMOJTYYCHHA XUMHYECKON I/IH(bOpMaI_[I/II/I, Io-
HUMAaHHE 3aBUCUMOCTH COJEpKaHUSA U (GOPMBI IPEICTaBICHUS UH(DOPMALIH.

IInanupyemsle pe3yJibTaThl:

BbInyCKHUK HAYYUTCS:

e XAapaKTCPHU30BATb OCHOBHBLIC MCTO/bI ITIO3HAHU: Ha6J'IIOZ[eHI/Ie, N3MCPCHUC, DKCIICPUMCHT,

e ONMCHIBaTh CBOMCTBA TBEPABIX, XKHMJIKHUX, Ia3000pa3HbIX BELIECTB, BBIIEISS MX CyIe-
CTBEHHBIE IPU3HAKH;

® PACKpPBLIBATH CMBICII OCHOBHBIX XHMHYCCKHX TTOHSATHH «aTomM», «MOJICKYJa», «XHUMHYC-
CKUH DIIEMEHT», «IPOCTOE BEIIECTBO», «CIOXKHOE BEIIECTBO», «BAJICHTHOCTBY, «XHMHYECKas
peakuus», UCHOJb3ys 3HAKOBYIO CHUCTEMY XMMMHU; CMBIC] 3aKOHOB COXpPAHEHHs MaccChl BEIIECTB,
IOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHON TEOpUH;

® pas3nvaTb XUMHYCCKUC U (1)I/ISI/I‘~IGCKI/I€ SIBJICHUSA,

e Ha3bIBaThb XUMHNUYCCKHUEC JJICMCHTHI,

e OINpeAessATh COCTaB BEIECTB MO MX (opMysaM; BaJEHTHOCTh aToMa 3JIEMEHTa B COEIH-
HEHMSIX; TUIT XUMHUYECKUX PEAKIIMA;

e HAa3LIBATH IIPU3HAKH W YCIIOBUA NMPOTCKAHUA XUMHUYCCKHUX peaKuMﬁ;

e BLBIABJIATH IMPU3HAKH, CBUACTCIBCTBYIOIIHWEC O IMPOTCKAHUU XUMHUYECKOH peakuuu npu
BBINOJIHEHUH XUMHUYECKOI'O OIBITA;

e COCTaBJIATH (hOPMYJIbl OMHAPHBIX COEANHEHUH; YpaBHEHHUSI XUMUYECKUX PeaKIuii;

e coOuosaTh npaBuiia 6€301acHoi paboThI MIPH MPOBEIEHUH OIIBITOB;

e T0Jb30BATHCS JJAOOPATOPHBIM 000PYAOBaHUEM U MOCY10H;

e BBIUUCIIATH OTHOCHUTEJBHYIO MOJIEKYJISPHYIO W MOJSIPHYIO MAacchl BEIECTB; MacCOBYIO
JIOJI0 XUMHUYECKOT0 3JeMEHTa Mo (GopMysie COCTUHEHHUS; BBIYUCIATH KOJIUYECTBO, OOBEM WIIH
Maccy BEIIECTBA MO KOJIMYECTBY, 00BEMY, MacCe PEareHTOB WM IPOITyKTOB PEaKIINH;

e XapaKTCPpHU30BaThb (I)I/I?)I/I'-ICCKI/IG 1 XUMHUYECKHE CBOMCTBA IMPOCTBIX BEHICCTB: KUCIIOpOaa U
BOJIOPO/JIA;

e IOJIyyaTh, COOMPATh KKCIOPO U BOJOPOJ; — PAaCIO3HABATh OIBITHBIM ITyTEM ra3zoo0pas-

HBIE BELIECTBA: KUCIOPO, BOJOPOL;



e pacKpbIBaTh CMBICI 3aKOHAa ABOraJpo; MOHATHH «TeI1oBod 3(h(PeKT peakuum», «MoJsp-
HBIH 00BEM»;

e XapaKTepu3oBaTh (pU3HUYECKHE U XUMUUECKUE CBOHCTBA BOJIBI;

e PacKpbIBATh CMBICJI IOHATHUS «PACTBOPY;

e BBIUUCIIATH MAacCOBYIO JIOJ0 PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

e IIPUTOTOBJIATH PACTBOPHI C OIIPENEICHHON MAaCCOBOM J10JI€M paCTBOPEHHOTO BELIECTBA;

e HAa3bIBATb COCAMHCHUA U3YUCHHBIX KJIIACCOB HCOPTaHNYCCKUX BCIICCTB,

e XapaKkTepu3oBaTh (PU3UUYECKUE U XUMUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOpraHUYe-
CKHUX BEIIECTB: OKCUJIOB, KUCIIOT, OCHOBAHUH, COJIEH;

e OIpenesITh NPUHAAIEKHOCTD BEIIECTB K OIPEIEICHHOMY KJIacCy COEIMHEHU;

e COCTaBJISATH (POPMYJIIBI HEOPTAHMYECKUX COSMHEHUN N3YYCHHBIX KIIACCOB;

e IIPOBOJUTH OIBITHI, MOJTBEPAKAAOIINE XMMUYECKHE CBOICTBA M3yUYEHHBIX KJIACCOB HEOP-
raHUYECKUX BELIECTB; PACO3HABATh ONBITHBIM IIyTE€M PACTBOPBI KUCIOT M IEI0YEl 10 M3MEeHe-
HHUIO OKPACKHU MHAWKATOPA,

e XAPAaKTCPHU30BATH B3aUMOCBA3b MCKAY KJIaCCaMH HCOPraHUICCKUX COGI[I/IHCHHfl;

e packpsiBath cMblca Ilepuonuueckoro 3akona J[.M. MenneneeBa; — o0bACHATh (u3nye-
CKUH CMBICII aTOMHOTI'O (TIOPSIIKOBOT0) HOMEPa XMMUYECKOI'0 3JIEMEHTa, HOMEPOB I'PYIIIbl U IIEpUO-
na B nepuoanueckoi cucreme J[.M. MenneneeBa; oOBbsCHITh 3aKOHOMEPHOCTH U3MEHEHHUS CTpOe-
HUA aTOMOB, CBOMCTB DJIEMEHTOB B npeaciiax MaJjiblX IMEPUOAO0B U I'IABHBIX MHOATPYIII; XapaKTCpU-
30BaTh XUMHUYCCKUEC JJIEMCHTbBI (OT BOaOpoOda 10 K&J’IBHI/HI) Ha OCHOBC HUX ITOJIOKCHUA B ICPUOJNUC-
ckoii cucteme [I.M1. MenneneeBa u 0COOCHHOCTEN CTPOEHHUSI MX aTOMOB; COCTaBJISITh CXEMBI CTpPOe-
HUS aTOMOB NepBbIX 20 2eMeHTOB nepuoanyeckoit cucremsl JI.11. Menneneesa;

e PpacKphIBaTh CMBICI MOHATUN: «XUMHUECKasl CBI3bY», «IIEKTPOOTPULIATEILHOCTEY; XapaK-
TEPHU30BaTh 3aBUCUMOCTD (1)H31/I‘~IGCKI/IX CBOMCTB BEUICCTB OT THUIIA KpHCTﬂJ’IJ’IH‘IGCKOﬁ PELICTKU;

e OHNpCACIATb BUA XUMHYECKOH CBS3H B HEOPTaHNYCCKUX COCUHCHUAX,

e M300paxkaTh CXEMblI CTPOCHHSI MOJIEKYJ BEIIECTB, 0OPa30BAHHBIX PA3HBIMHM BHJIAMH XU-
MUYECKHUX CBS3EH;

e PpacKphIBaTh CMBICI MOHATUN «HOHY», KKATUOHY», «AHUOHY, «IJIEKTPOJIUTHD, «HEIIEKTPO-
JUTBD, «3JIEKTPOJTUTHYECKAs JUCCOLUALUN», «OKUCIUTENbY, «CTENeHb OKUCICHHS «BOCCTAHOBH-
TENbY, «OKUCIECHHUE)», KBOCCTAHOBIICHUE);

e OIpENENATh CTENIEHb OKUCIEHUS aTOMA 3JIEMEHTA B COEIMHEHNH;

® PACKpPBIBATHE CMBICIT TCOPHUU 3HCKTpOHHTI/ILIeCKOI>'I AUcCCcoluanum,

e COCTAaBIJIATh YPABHEHHUS SJICKTPOJMTHYECKON TUCCOMALINN KHUCIIOT, IIEI0YEH, COJIEH;

e OOBICHITE CYHUIHOCTBH IIporecca BHCKTpOJII/ITI/I‘-IeCKOﬁ Juccouanvu nu peaKuHﬁ HOHHOT'O

oOMeHa;



e COCTaBJISITH IOJIHBIE U COKpPAILCHHbIE NOHHbIE YPAaBHEHHUS PEAKIMU OOMEHa; ONpeesiTh
BO3MOXXHOCTh MIPOTEKAHUS peaKInii HOHHOTO OOMEHa;

e IPOBOJUTH PEAKLHUHU, IOJTBEPKIAOIINE KAUECTBEHHBIN COCTaB PA3JIMYHbIX BEILECTB;

e ONpEIENATh OKUCIUTENb U BOCCTAHOBUTEIID;

e COCTaBJISITh YPAaBHEHHSI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLINN;

e Ha3bIBaTh (DAKTOPHI, BIHUSIONINE HA CKOPOCTh XUMHUYECKON PEAKIIHH;

e KJIacCU(UIMPOBATH XUMHUUECKHUE PEAKIUH 110 PA3TUIHBIM IIPU3HAKAM;

e XapaKTEepHU30BaTh B3aUMOCBS3b MEX/y COCTABOM, CTPOCHUEM M CBOMCTBAMU HEMETAJIOB;

e TPOBOJUTH OMBITHI MO MOTYYEHHUIO, COOMPAHUIO U U3YYCHHUIO XMMUUYECKUX CBOMCTB Ia30-
00pa3HbIX BEHIECTB: YIIEKUCIIOrO ra3a, aMMHaKa;

e pacro3HaBaTh ONBITHBIM ITyTEM I'a3000pa3HbIC BEIIECTBA: YTICKUCIbII Ta3 1 aMMHAK;

e XapaKTEepU30BaTh B3aMMOCBS3b MEX]ly COCTABOM, CTPOCHHEM M CBOMCTBAMU METAJIOB;

e Ha3bIBaTh OPraHUYECKHE BEUIECTBA MO UX GopMylie: MeTaH, 3TaH, ITHIIEH, METaHOJ, 3Ta-
HOJI, TJIMLIEPHH, YKCYCHAas KHCJIOTa, aMHUHOYKCYCHas KHCIIOTa, CTEApUHOBAas KUCJIOTA, OJEHHOBAs
KHCJIOTA, TJII0KO03a;

e OLICHMBATH BIIMAHUE XUMHUUYECKOTO 3arpsI3HEHUS OKPYKAIOLIEH Cpe/ibl Ha OpraHu3M Yello-
BEKa;

e TPaMOTHO OOpaIIaThCs C BEIIECTBAaMU B TTOBCEIHEBHOMN KU3HU;

e ONpEAENATh BO3MOKHOCTh MPOTEKAHUS PEAKIUIA HEKOTOPBIX MPEACTABUTENEH OpraHuye-
CKHUX BELIECTB C KUCIOPOJOM, BOJIOPOJAOM, METAIUIAMHU, OCHOBAaHUSIMH, FaJIOT€HAMMU.

BbInyCKHUK MOJYYHT BO3MOKHOCTh HAYYHTHCH:

e 8blOGUCAMb U NPOBEPAMb IKCNEPUMEHMANILHO 2UNOMe3bl 0 XUMUYECKUX CEOUCMBAX Ge-
wecms Ha OCHOGe UX COCMAsa U CMpOeHUsl, UX CHOCOOHOCMU 6CMYNAMb 8 XUMUYECKUe peakyuu, o
xapaxkmepe u npoOyKmax pasiuyHvlX XUMU4eCcKUx peakyuil;

e Xapaxmepusoeamuv Gewecmea no cocmasy, CMpOeHUul0 U C80UCMEAM, YCMAHAGIUBAMb
NPUYUHHO-CTLEOCMBEHHbIE C8A3U MeHCOY OAHHLIMU XAPAKMEPUCTUKAMU 8eUieCmBd;

* cocmasniams MONEKVAAPHbIE U NOJIHbIe UOHHbIE YPABHEHUs NO COKPAWEHHbIM UOHHBIM
VDA6HeHUAM,

o NPOCHO3UPOBAMb CHOCODHOCMb BeujeCmsea NPosAGIAmsb OKUCTUMENbHbIE ULU 80CCMAHO-
sUMeNbHble CEOUCMBA C YYUEemMOM CMeneHell OKUCTIeHUs. 2TIeMEHMO8, 8X00AUUX 8 €20 COCMA8;

* COCMaenAmv YPAsHeHUs peakyuti, COOMEemcmeayouux nocie008amenbHOCmy npespa-
WeHUL HeOP2aHUYEeCKUX 6eujecme PasiuiHblX K1accos,

e 6bI08UCAMDb U NPOBEPAMb IKCNEPUMEHMANLHO 2UNOME3bL O Pe3yIbmamax 6030elcmaus

pPa3nuUvdHblLX qbakmopoe Ha U3MEHEeHRUue ckopocmu XUMUYECKOU peakyuu,



*  UCNONB308aMb NPUOOPEmMEHHble 3HAHUS O IKOJIOSUHEeCKU 2PAMOMHO20 NOBEOCHUs 8
OKpYdfcaroueli cpeoe;

*  UCNONB308aMb NPUOOPEMEHHble KNI04esble KOMNEeMeHYUU NPU BbINOJIHEHUU NPOEKMO8 U
VUeOHO-UCCIe008aMeNbCKUX 3a0ad NO U3YYEHUIO C8OUCME, CNOCOD08 NOLYYeHUsl U PACNO3HABAHUS
seujecms;

*  00BEKMUBHO OYEHUBAMb UHDOPMAYUIO O BEUECMBAX U XUMUYECKUX NPOYECCax,

o KpumuyecKku OMmHOCUMbC K NCEBOOHAYYHOU UHDOpMaAyUL, HeO0OPOCOBECMHOU peKiame
8 CPeOCcmeax Maccosoll uHGopmayuu,

e 0CO3HABAMb 3HAUEHUE MeOPeMU4ecKUX 3HAHUL N0 XUMUU OJisl NPAKMUYECKOU Oesimeib-
HOCMU Yel06eKd;

e co30a8amb MOOeNU U CXembl O peuleHus: Y4eOHbIX U NO3HABAMENbHLIX 3a0ay, NOHU-
Mamv HeoOX00UMOCMb cOON00eHUs. NPeONUCAHUL, NPedlacaeMblX 8 UHCMPYKYUSIX N0 UCNOJIb308a-

HUIO IeKapcme, cpedcmes ObImosol Xumuu u op.

COJAEPKXAHUE YYEBHOI'O ITPEJIMETA

10 KJIACC (1 yac B HegeJto, Bcero 34 yaca)

Beenenue (1 4)

[Ipenmer opranmueckoit XxumMuu. OCOOEHHOCTH CTPOEHHUS M CBOMCTB OPraHUYECKUX CO-
eAMHEHUI. 3HaUeHUe U POJIb OPraHMYECKON XMMHH B CUCTEME €CTECTBEHHBIX HAyK U >KU3HH 00-
LIECTBA.

T em a1l Teopusi cTpoeHUsI OPraHMYECKUX cOeMHEeHui ( 2 4)

BanentHOCTB, XMMHYECKOE CTPOCHHE KAK MOPSAJOK COCAUHEHUS aTOMOB B MOJIEKYJIE CO-
[JIaCHO UX BaJIeHTHOCTH. OCHOBHBIE MOJIOKEHUS TEOPUHU XUMUYECKOTO CTPOEHUSI OpraHM4eCKUX
coeauHeHuil. [IoHsATHE O TOMOJIOTHH U TOMOJIOTaX, H30MEPUH U n30Mepax. XuMudeckue Gopmy-
JIbI ¥ MOJIENIM MOJIEKYJI B OPTaHUYECKOW XUMUH.

Tema 2 Yri1eBo10poabl U UX MPUPOIHBIE HCTOYHUKH ( 9 1)

[Tpuponuseiii ra3. [Ipupoansiil ra3 kak TomimBo. [IpenMyniecTBa npupogHOTO ra3a nepen
JpYrMMH BHiaMu ToriuBa. CocTaB MPUPOIHOTO Ta3a.

ATKaHBI: TOMOJIOTUYECKHH psAl, U30MEpUS M HOMEHKIATypa ajlKaHOB. XUMHYECKHE
CBOICTBa ajKaHOB (HA MpUMepe METaHa U dTaHa): TOPEHHUE, 3aMEelleHUE, Pa3I0oKEHUEe U JIeTHI-
pupoBanue. [[pumeHeHne alkaHOB HA OCHOBE CBOWCTB.

AJKeHbl. DTHIIEH, €ro NoJdy4YeHue (IeruIpupoBaHUEM 3TaHa U JerupaTalueil TaHoa).
XUMHUECKUE CBOMCTBA 3TUJIEHA: TOpEHHEe, KayeCTBEHHbIE peakluu (obecrBeunBaHue OpOMHON
BOJIBI U PAcTBOpA MEpMaHraHaTa Kajus), THaparanus, noiaumepusanus. [loaustunen, ero cBou-

CTBa U MpuMeHeHue. [[puMeHeHune »TuaeHa Ha OCHOBE CBOMCTB.



Anxaauensl U Kayuyku. [loHaTue 00 ankagueHax Kak yriIeBOJOpOJax C JIByMS JIBOWHBI-
MU CBSI3IMU. XMMUYECKUE CBOMCTBa OyTaauena-1,3 u u3omnpeHa: odeclBeunBaHue OPOMHOM BO-
JIbl U IOJIMMEpU3aLys B Kayuyku. Pe3una.

AJNKUHBI. ALIETUIEH, €ro MOJIy4eHHEe MUPOJIM30M METaHa U KapOUIHBIM criocoOoM. Xu-
MUYECKHE CBOMCTBa alleTUJIeHa: ropeHue, odecluBeYyMBaHUE OPOMHOI BOJbI, MPUCOEIUHEHUE
XJIOpoBOOpoa U runparauusd. IlpuMeHnenue aneruiaeHa Ha OCHOBE CBOMCTB. Peakius nmonume-
pu3anuu BUHWIXJI0pUaa. [IoMMBUHIIXIIOPUT M €70 IPUMEHEHHUE.

benzon. [lonyyenue 6eHs3omna U3 rekcaHa M aleTuieHa. XMMUYECKHe CBOICTBa OeH30a:
ropeHue, raloreHupoBanue, HuTpoBanue. [Ipumenenre 6eH301a Ha OCHOBE CBOMCTB.

Hedts. CocraB u nepepabotka Hept. Hedrenponykrel. bensun u nonstiue o0 okTaHo-
BOM UHCJIE.

JemoHcTpanun. ['openue Merana, 3TuieHa, aneTuieHa. OTHOLIEHUE MeTaHa, TUJICHA,
areTuiieHa U OeH30Ja K pacTBOpY IepMaHraHara kKanus u OpomHoi Boze. [lomydenue sTuneHa
peakIyel AeruapaTanui dTaHola M JEMOIMMEpH3aly TOJIMATHIICHA, alleTUIeHa KapOuIHBIM
crocoboM. PaznojkeHue kaydyka Ipu HarpeBaHUU, UCIbITAHUE MPOAYKTOB Pa3jIOkKEHHUsS Ha He-
npenenbHocTh. Komnekius o0pa3oB HepTH U HEPTEPOAYKTOB.

JlabopaTopHble onbIThl. 1. OnpenencHue 3J€MEHTHOTO COCTaBa OPraHUYECKUX COEIU-
HeHuil. 2. M3roToBiieHne Mozeneil MOJIEKYJl yriaeBoaopoaoB. 3. OOHapyKeHHE HeNpeaeTbHbIX
COeMHEHUH B XKUAKUX HeTenpoaykTax. 4. [Tonydenue u cBoiicTBa amnermiena. 5. O3Hakomie-
HUe ¢ Koyuteknuen «HedTh 1 mpoayKThI ee nepepaboTKim.

Tema 3 Kucaopoacoaepxamue opranndecKkue COeJHHEHU U UX HAXOKICHHE B KH-
Boii mpupoae (10 1)

EnnHCTBO XMMHUYECKON OpraHu3alfy KUBBIX OPraHU3MOB. XMMHYECKUH COCTaB KUBBIX
OpraHU3MOB.

Cnuprtel. [lomyuenue 3taHoia OpoXKEHHEM TIIIOKO3bI M TUApaTanuedt stuiaeHa. ['uapok-
CWJIbHAsl Ipynna Kak (¢yHKIHoHaibHas. [lpencraBieHne o BOAOPOIHOM CBS3M. XHUMHUYECKHE
CBOICTBa 3TaHOJa: TOpEeHUE, B3aUMOJIEHCTBUE C HATpUEM, OOpa30BaHME MPOCTHIX U CIOKHBIX
3(pHUpPOB, OKUCIIEHUE B aiblaeruj. llpuMeHeHne 3TaHosa Ha OCHOBE CBOMCTB. AJIKOTOJIU3M, €ro
NOCIIEACTBHS U NpeaynpexacHue. Ilouarue o npenenpbHpIX MHOTOATOMHBIX CMpTax. I unepus
KaK MpeACTaBUTEIh MHOIOATOMHBIX cUpPTOB. KauecTBeHHast peakiiysi HA MHOTOATOMHbBIE CIUP-
Thl. [[puMeHeHne rimuepuHa.

Kamennsiit yrons. @enon. KokcoxuMuueckoe Npou3BOACTBO U ero npoaykuus. [lomyde-
HUe (eHOIa KOKCOBAaHMEM KaMEHHOIo yrisi. B3auMHoe BIUSHHE aTOMOB B MOJIEKyse (eHoua:

B3aUMOJICCTBUE C THAPOKCHUIIOM HATpHs W a30THOM kucioTou. [lommkonaeHcarus ¢enona ¢



dbopmanpieruioMm B ¢eHonohopMaNbAeTUAHYI0 cMoay. [lpumeHenue ¢eHoma Ha OCHOBE
CBOMCTB.

Anpaerunpl. IlonyyeHue anbaeruioB OKMCIEHUEM COOTBETCTBYIOIIMX CIIUPTOB. XUMHU-
YEeCKHEe CBOMCTBA aJbJETHIOB: OKHCICHHE B COOTBETCTBYIOUIYIO KHCIOTY M BOCCTAHOBIJIEHUE B
COOTBeTCTBYOLMI crupt. [Ipumenenue Gpopmanbaeruja U aneranbleruja Ha OCHOBE CBOWCTB.

KapbonoBeie kucnotel. [Tomyyenne kapOOHOBBIX KHCIOT OKHUCICHHUEM allbACTHI0B. XH-
MHUYECKHE CBOMCTBA YKCYCHOW KHCIIOTHI: OOIIME CBOMCTBA C HEOPraHMYECKMMH KHUCIOTaMH U
peakuus srepudukanum. [IpuMeHeHne yKCyCHOM KHCIIOTBI Ha OCHOBE CBOMCTB. Boicmiue »xup-
HbI€ KUCJIOTHI Ha IpUMepe NaJIbMUTUHOBON U CTEApUHOBOIA.

Crnoxuble 3¢upsl u xupbl. [lomydeHue ClIOXKHBIX PUPOB peakmuen ITepuduKanuu.
Crnoxuble 3¢upsl B Ipupoe, ux 3HaueHue. [IpuMeneHne ciioXHbIX 3UPOB Ha OCHOBE CBOICTB.
XKups! kak cioxHble 3pUpbl. XUMUYECKHE CBOMCTBA XKHUPOB: THAPOJIN3 (OMBUIEHUE) U TUAPUPO-
BaHUE KHUJKUX KUPOB. [IprMeHeHe *UpoB Ha OCHOBE CBOWCTB.

VYrieBonbl. YTIIEBOIbI, MX KIacCU(pUKAIU: MOHOCaxapu bl (TJIF0OK03a), qucaxapu/ibl (ca-
Xapo3a) U nojucaxapuibl (Kpaxmai U IeJUTI0J103a). 3HauYeHUe YIJIEBOJIOB B KMBOU MPUPOJIE U B
KHU3HH YesioBeKa. [J110Ko3a - BEIecTBO ¢ ABONCTBEHHOM (DyHKIMEN - allbJieru1ocnupT. XuMHuye-
CKHE CBOMCTBa IIIOKO3bl: OKHUCJIEHUE B TJIIOKOHOBYIO KHCJIOTY, BOCCTAHOBJIEHUE B COPOUT, Opo-
JKeHue (MOJIOYHOKHUCIIOE U crupToBoe). [IpumeHeHune TiroKo3b6l Ha OCHOBE CBOMCTB. [[ucaxapu-
Ibl U nonucaxapuibl. [ToHsTHE O peakuusx MOJIMKOHJEHCAlMM U TUIPOJiIM3a Ha IpUMepe B3au-
MOIIPEBpAILEHUI: TIII0KO3a ITOJIMCaxapu.

JdemoncTpanun. OkuciieHne cnupra B anbaeruja. KauecTBeHHas peakuus Ha MHOTO-
atoMmHble crupThl. Komnekuus «KaMeHHBIN yrosib U NpoayKThl €ro nepepadotkw». PactBopu-
MOCTh (heHoJIa B BOJI€ IIpU OOBIYHOM TemIiepaType U Ipu HarpeBaHuu. KauecTBeHHbIE peakuu
Ha ¢eHoi. Peakuus «cepeOpsHOro 3epkaia» anbIeruA0B U II0K03bl. OKUCIIEHHE allbAETHI0B U
TJIFOKO3bI B KUCJIOTHI ¢ momotibio rujgpokcuaa meau (II). [omyuenne ykcycHO-3THIIOBOTO U YK-
cycHo-u3oamuiioBoro »¢upoB. Komneknus >¢gupHbix macen. KauecTBeHHas peakuusi Ha Kpax-
MaJl.

JlabopaTopusbie onbIThl. 6. CBolicTBa 3TMiIOBOTO crnupTa. 7. CBOMCTBA IMIepuHa. 8.
CgoiictBa popmanbaeruga. 9. Coiicta ykcycHoit kucnotsl. 10. CoiicTBa >xupoB. 11. CpaBne-
HUE CBOMCTB pacTBOPOB MbLJIa U CTUpAIBHOrO mopouka. 12. CeoiicTBa rimoko3sl. 13. CBoiicTBa
Kpaxmara.

Tema 4 A3oTcoaep:xanimue coOeJUHEHNSI U X HAXO0XK/IeHHe B :KUBOM npupoze (6 1)

Awmunsbl. [Tonstue 06 amunax. [lomyueHne apoMaTuyeckoro aMyuHa - aHWJIMHA - U3 HUT-

poOeH30a. AHWIMH KaKk OpraHM4ecKoe OCHOBaHME. B3anmmHOe BIusSHUE aTOMOB B MOJIEKYJIe
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aHWJIMHA: OCTa0JieHne OCHOBHBIX CBOMCTB M B3aMMOJCHCTBHE ¢ OpoMHON Bomou. [Ipumenenue
AQHUJIMHA HA OCHOBE CBOMCTB.

AmvuHOKHCTOTHI. [loydeHre aMUHOKHUCIIOT U3 KapOOHOBBIX KHCIIOT M THAPOIU30M Oell-
KOB. XMMHUYECKHE CBOMCTBA aMUHOKHUCIIOT KaKk aM(OTEpHBIX OPraHUYECKUX COCIMHEHUM: B3au-
MOJIEHCTBUE CO IIEI0YaMH, KHCIOTaMU M JIpyr ¢ JIpyroM (peakuus nojukoHaeHcauuu). Ilen-
TUJIHAS CBSI3b U MOJUNENTHAbL. [[pMeHeHne aMUHOKUCTIOT Ha OCHOBE CBOMCTB.

benku. IlomyuyeHune OENKOB peakiueid MOJUKOHICHCAIMU aMHUHOKUCIOT. [lepBudHas,
BTOpUYHAS U TPETUYHASI CTPYKTYPHI OEJIKOB. XUMUYECKHE CBOMCTBA OEIKOB: TOpPEHHE, JeHATY-
patusi, THAPOSIU3 U LBETHbIE peakuuu. buoxumudeckue QpyHkuuu 0enkoB. ['eHeTnueckas CBI3b
MEXIy KJlacCaMHU OpraHuyecKux coenuHeHuil. HykimenHnoBbie KucioTbl. CHHTE3 HYKICHHOBBIX
KHCJIOT B KJIETKE M3 HYKJIeOTHA0B. OOImMii 1u1ad cTpoeHus Hykiaeotuaa. CpaBHEHUE CTPOCHUS U
¢bynxuit PHK u JIHK. Ponb HykJI€MHOBBIX KHUCIOT B XpaHEHHH WM Tepefaue HacIeICTBEHHOM
uHpopmanuu. [louaTue o0 GMOTEXHOJIOTHH U TeHHON MH)KEHEPHH.

JdemoncTpauuu. BzauMoaelcTBue aMMraka U aHWIMHA C COJITHOM KuciIoTou. Peakums
aHWJIMHA ¢ OpoMHOM BOMOM. Jloka3aTenbCTBO HaMWM4usl (PYHKIIMOHAJIBHBIX TPYIIT B PacTBOpPax
aMUHOKHUCIIOT. PacTBopenue u ocaxkaeHue OenkoB. L[BeTHbIE peakiuu OENKOB: KCAHTOMPOTEH-
HOBas U OuyperoBasi. ['opeHre nTUubero mepa u mepcTsHoW HUTH. Mogenb monekynsl JTHK.
[Tepexoapl: 3TaHOMN - STUJIEH- STUIICHTIIUKOID - ATHICHTIUKOIAT meau (II); stanon — stanans -
ATAaHOBAs KHUCIIOTA.

JlaGopaTopHble onbIThI. 14. CBolicTBa OENKOB.

Tema S bruosioruyeckn akTUBHbIE OPraHuvecKHue coeuHeHust (2 1)

®epmenTsl. DepMeHTH Kak OMOJOTMYECKHE KaTalu3aTophl OENKOBOM mpupojsl. Oco-
O6eHHOCTH (QYHKIMOHUPOBaHUS (epMEHTOB. Posib ()epMEHTOB B KU3HEEATEIBHOCTH KHUBBIX Op-
TaHU3MOB M HAPOJHOM XO35HCTBE.

Butamunsl. [lonstue o Butamunax. HapyuieHus, cBsi3aHHbIE C BUTAMUHAMU: aBUTaMU-
HO3bI, THIIOBUTAMUHO3bI ¥ THUIEPBUTAMUHO3bI. Butamua C Kak MpeCcTaBUTENb BOJIOPACTBOPH-
MBIX BUTAMHUHOB ¥ BUTAMUH A Kak MPEJICTaBUTENh KUPOPACTBOPUMBIX BUTAMHHOB.

I'opmonsl. TloHATHE O rOpMOHAX KaK T'yMOpPAJIbHBIX PETYISATOpPAX >KU3HEAEATEIbHOCTU
JKUBBIX OPraHU3MOB. IHCYNIHMH U aJpeHaInH KaK mpeacTaBuTeNd TopMoHOB. [IpodunakTuka ca-
XapHOro nuadera.

JlexapctBa. JlekapcTBeHHass XxuMus. AciupuH. AHTHOMOTHKU U JucOakrepuo3. Hapxo-
TU4ecKkue BemecTBa. Hapkomanus, 6opb0a ¢ Hell u mpoduIakTHKA.

JdemoncTpanuu. Pa3noxkeHue nepokcuaa BOJAOPOJa KaTana3zoil ChIpOro msica U CbIporo
kaprodens. Komnexkuust CMC, conepskanux sH3uMBL. Mcnbiranue cpenbl pactBopa CMC uHan-

KatopHOU Oymaroi. Mmmroctpanuu ¢ pororpadusiMu )KMBOTHBIX C Pa3IUYHBIMA (popMaMu aBH-
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TaMuHO30B. Komekuus BUTaMUHHBIX NpenaparoB. VcnbiTanue cpebl pacTBOpa acKOpOMHOBOM
KHUCJIOThl UHJIMKATOPHOM Oymaroi. McrnbITaHue anTeyHoro npemnapara MHCyJuHa Ha Oenok. Jlo-
MaIrHsisi, 17ab0paTopHas 1 aBTOMOOWIIbHAS alITeUKa.

Tema 6 UckyccTBeHHBbIE M CHHTeTHYECKHE ToJuMepbI (4 1)

HckyccrBennple nonumepsl. lloydeHne MCKYyCCTBEHHBIX IMOJIMMEPOB, KAK MPOIYKTOB
XUMHUYECKOH MOIU(UKAINK MPUPOIHOTO MOJIMMEPHOTO ChIphs. MICKyCCTBEHHBIE BOJIOKHA (alle-
TaTHBIN IIEJIK, BACKO3a), UX CBOMCTBA U MPUMEHEHHE.

Cunrernueckue noauMmepsl. lloydeHre CUHTETUUECKUX IMOJIMMEPOB PEAKLUUAMU IOJIU-
MEpHU3alMU U NOJUKOHAEeHcauuu. CTpyKTypa MOJIMMEPOB: JIMHEWHHAas, Pa3BETBICHHAs U IIPO-
cTpaHcTBeHHas. [IpeacTaBuTeN CHHTETUYECKUX TIACTMACC: TOJIMATUIIEH HU3KOTO U BBICOKOTO
JABJICHUS, TIOJIUIPONWICH U MOMUBUHUIXJIOpUI. CHUHTETUYECKHE BOJIOKHA: JIaBCAH, HUTPOH U
KarpoH.

demoncrpanuu. Komutekius miactMace U u3fenuii 3 Hux. Komnekuus uckycCTBEHHbBIX
W CUHTETHYECKUX BOJIOKOH W U3JeIui u3 HuX. Pacmo3HaBaHue BOJOKOH MO OTHOIIEHUIO K
HarpeBaHUIO0 U XUMHUYECKUM PEAKTHBAM.

JlaGopaTopuble onbIThI. 15. O3HakoMiIeHHE ¢ 00pa3liaMu IJ1acTMAcC, BOJIOKOH U Kay-

YyKOB.

COIEPKAHUE ITPOI'PAMMDbI

11 KJIACC (1 yac B Henes10, Bcero 34 yaca)

Temal. Ctpoenue atoma u nepuoanyeckunii 3axkon /[. M. MenpgesneeBa (3 yaca)

OcHognbie ceedenusi 0 cmpoeHuu amoma. SIApo: IpOTOHBI U HEUTPOHBL. M30TONBI. DMek-
TPOHBI. DJEKTPOHHAS 000JI0UKA. DHEPreTUYECKUl ypoBeHb. OCOOCHHOCTU CTPOCHUS IIEKTPOH-
HBIX 000JI0YEK aTOMOB IJIEMEHTOB 4-TO U 5-TO Mepruoa0B nepuoandeckoit cucremsl [{. . Men-
neneeBa (NMepexoqHBIX dyeMeHTOoB). [loHsTHe 00 opOuTansx. s- U p-opOuUTANU. DIEKTPOHHBIE
KOH(HUTYpaIii aTOMOB XUMHUYECKHUX JIEMEHTOB.

Ilepuoouuecxuii 3axon /].U. Menoeneesa 6 ceeme yuenusi o cmpoenuu amoma. OTKpbITHE
. . MenpaeneeBsiM NEpUOIUYECKOTO 3aKoHa. [leproanueckas cucremMa XUMMUYECKUX DIIEMEH-
toB JI. 1. MenneneeBa - rpadudeckoe OTOOpaKeHHE MEPHOAMYECKOro 3akoHa. Duzmueckuit
CMBICJT TIOPSAKOBOTO HOMEPA dJIEMEHTa, HOMepa Mepuoia U HoMepa Irpymibl. BaneHTHbIE d7eK-
TpoHbI. [IpUYMHBI U3MEHEHHUSI CBOWCTB AJIEMEHTOB B MepUOaxX M Tpymmax (TJIaBHBIX MOATPYTI-
nax). [lomoxxenne Bogopoaa B MEPUOAUMYECKON cucTeMe. 3HAaYEHUE MEePUOJAMYECKOro 3aKOHa U
NEePUOIUYECKON CUCTEMbl XUMUUYeckux anemeHToB [[. M. MenneneeBa nisi pa3BUTHUSI HAyKU U

MMOHUMAaHHUS XUMHYCCKOM KapTUHBI MHpa.
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JemMoHcTpanum. Paznuunsie Gpopmbl mepruoanueckoi CUCTEMbl XMMHUYECKUX AJIEMEHTOB
. . Menneneena.

JlaGopatopusblii onbIT. 1. KoHCTpyHpoBaHue NmepHOANYECKON TAOIUIIBI JIEMEHTOB C
HCII0JIb30BAHUEM KapTOYEK.

Tema 2. Ctpoenue BemectBa (14 yacon)

Honnasa xumuyecxasn céazv. Karnonsl n annonsl. Kinaccuduxanus nonos. Vonnsie Kpu-
cTaJuiMueckue pemeTkd. CBoMCTBa BELIECTB C ATHUM THUIIOM KPUCTAIMYECKUX PELIETOK.
Koeanenmnasa xumuueckasn céa3b. DNEKTpOOTpULATENIbHOCT. [lonsipHas U HemoJisipHas KoBa-
neHTHble cBsi3u. Junoms. [lonsgpHOCTh CBSA3U M MOMSAPHOCTH MOJIEKYJbl. OOMEHHBIN U TOHOPHO-
aKLIENITOPHBIM MEXaHU3Mbl 00pa30BaHUs KOBAJEHTHOW CBA3H. MOJIEKYJISIPHbIE U aTOMHBIE KpHU-
cTajimueckue penieTkd. CBONCTBa BELIECTB € ITUMHU THIAMHM KPUCTAJUIMYECKUX PELIETOK.
Memannuyeckas xumudeckas césa3pb. OCOOEHHOCTH CTPOSHUSI aTOMOB METaJIOB. MeTammndeckas
XUMHUYECKAsl CBA3b U METAJUIMYECKasl KpUCTaJIn4yecKkas peuietka. CBONCTBA BEIIECTB C 3TUM TH-
IIOM CBSI3H.

Booopoonas xumuueckas céasb. MexmonekyisipHas U BHYTPUMOJEKYJIIpHas BOAOPOI-
Hasl CBSI3b. 3HAUEHUE BOJIOPOJAHOM CBSI3U Ui OpraHU3aI[MN CTPYKTYP OMOMOIMMEPOB.

Ilonumepwi. 1lmacTMacchl: TEPMOIUIACTBI U PEAKTOIUIACTBI, UX MPEACTABUTEIN U MpPUMeE-
HeHue. BosiokHa: npupoaHble (pacTUTENbHbIE U KUBOTHbBIE) U XUMHUYECKHE (MCKYCCTBEHHbBIE U
CUHTETHUYECKHUE), UX MPEACTABUTEIN U IPUMEHEHHUE.

l'azo06pasnoe cocmosnue eeujecmea. Tpu arperatHbIX COCTOSIHUSA BOJIbI. OCOOEHHOCTH
CTpoeHus razoB. MossipHbIii 00beM razoo0pa3Hbix BemecTB. [IpuMepsl ra3000pa3HbIX MPUPOJI-
HBIX CMEcel: BO31yX, IPUPOAHBIN Ta3. 3arpsi3HeHHe atMoc(epbl (KUCIOTHbIE JOXKIHU, TapHUKO-
BbIil 3¢ dexT) n 6oprda ¢ HuM. IlpencraButenu razoo0pa3HbIX BEIIECTB: BOJOPOA, KHUCIOPOL,
YIJIEKUCIBIN Ta3, aMMHUakK, 3TuieH. MX noixydyenue, coOupanue U pacro3HaBaHue.

JKuokoe cocmosinue sewjecmsa. Boga. Ilotpebnenre BoJbl B OBITY U Ha MPOU3BOJICTBE.
KectkocTh BoABI U crIOCOOBI €€ ycTpaHeHHsl. MuHepaibHble BOJbI, UX UCIIOJIB30BAHHUE B CTOJIO-
BbIX U JIe4yeOHbIX 1emsiX. JKuakue KpucTamibl U X IPpUMEHEHHE.

Teepooe cocmosanue eujecmea. AMop(HBIE TBEp/ble BEIIECTBA B MPHUPOJEC U B KHU3HU
4eJI0BEKa, MX 3HaYCHHE U IpUMEHEeHHe. KprucTaumueckoe cTpoeHuE BEIIECTBA.

Jlucnepcnuvle cucmemul. Ilonarue o qucnepcHbIx cucteMax. JlucnepcHas dasza u aucmep-
cuoHHas cpena. Knaccudukaiys TUCHEPCHBIX CUCTEM B 3aBUCHMOCTH OT arperatHoro cocros-
HUS TUCTIEPCHOM Cpefibl U AUCHEepCUOHHON (a3bl. ['pyboaucnepcHble CUCTEMBI: AIMYJIbCHH, CyC-
NIEH3UH, a3p030Ju. TOHKOANCIIEPCHBIE CUCTEMBI: T€JIH U 30JIH.

Cocmae eewjecmea u cmeceti. Bemectsa MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHSL.

3aKoH MOCTOSIHCTBA COCTaBa BemlecTB. [IOHATHE «I0JIs» U €€ pa3HOBUAHOCTU: MaccoBas (0
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3JIEMEHTOB B COEIMHEHHUH, J0Js1 KOMIOHEHTa B CMECH - JIOJISl MIPUMECEH, OISl PaCTBOPEHHOIO
BEIIECTBA B pacTBOpe) U oObeMHas. J[ons BBIXO/AA MPOAYKTa PEAKIMU OT TEOPETHYECKH BO3-
MO3KHOTO.

JeMoHcTpanuu. Mozens KpUcTaNIMYecKo pemeTku xyuopuaa Hatpus. Oopasibl MuHe-
paJioB C MOHHOM KPHUCTaJUIMYECKOW PEIIeTKON: KajabluTa, rajnura. MoJenu KpuCTaTTMYeCKUX
PEIIEeTOK «CYXOro JbJaa» (WIH noja), anMasa, rpadura (wim kBapua). Moaens monekyisl JJTHK.
OO6pasupl Tiactmace (penonodopmanbaeruaHbie, MOTUYPETAH, MOJUITHIICH, MOJUIPOIIHIICH,
MOJIMBUHWJIXJIOPUA) U u3Aenus u3 Hux. O0pasibl BOJIOKOH (IIepCTh, MIENK, alleTaTHOE BOJIOKHO,
KaIlpoH, JIaBCaH, HEWJIOH) U u3zenus u3 Hux. O0pasibl HeOpraHM4YEeCKUX MOJIMMEpoB (cepa Iuia-
CTHYECKasl, KBapll, OKCHUJI aJIFOMUHUS, IPUPOIHBIE aTFOMOCUIMKATHI). Moenb MOJISIPHOTO 00be-
Ma ra3oB. Tpu arperaTHbIX COCTOSIHUS BOABI. OOpa3lbl HAKUIH B YaifHUKE M TPyOax LEHTpaIb-
HOTO oToIIeHHs. JKecTKOCTh BOJBI U cIIOCOOBI ee ycTpaHeHus. [IpruGopbl Ha KUAKUX KPUCTAII-
nax. OOpasisl pa3InYHBIX JUCHEPCHBIX CUCTEM: SMYJIbCHI, CYCIIEH3UMN, a9pO30JIeii, reiei u 30-
nen. Koarynsanus.

JlaGopaTopHble onbITHIL. 2. OnpeesieHue THIa KPUCTAUIMYECKOM PEIIeTKH BEIIeCTBa 1
OMKCaHue ero cBOMCTB. 3. O3HaKOMJICHHE C KOJUICKIUEH MOJMMEPOB: MIACTMACC U BOJIOKOH U
uznenust u3 Hux. 4. McnplTanue BOJBI HA JKECTKOCTh. Y CTpaHEHUE KECTKOCTH BOAbL. 5. O3Ha-
KOMJIEHHE C MUHEpaJIbHBIMU BOJIaMU. 6. O3HaKOMJIEHHE C JUCTIEPCHBIMU CUCTEMAaMH.

Tema 3. Xumuyeckue peakuuu (9 yacon)

Peaxyuu, uoywue 6e3 uzmenenus cocmasa eewjecms. AJNOTPONUS U aNIOTPOIHBIE BU-
nousMeHeHus. [IpyuuuHbl annoTponuu Ha mpuMepe MoaudUKauil Kucnopoaa, yriaepoaa u ¢goc-
dopa. O30H, ero Ouosoruveckas poiib. 3oMepsl 1 u3omMepus.

Peaxyuu, uoywue c usmenenue cocmasa euwjecmsa. Peakiiuy coeuHEHUs], pa3ioKeHHs,
3aMelleHusl 1 0OMEeHa B HEOPraHMYeCKOi M opraHMyeckoi XUMuu. Peakuun 3K30- ¥ 3HI0TEpMU-
yeckue. TernnoBoi 3 (HeKT XUMUYECKOH peakllui U TePMOXUMHUYECKHE ypaBHEHUs. Peakiuu ro-
pEeHUs, KaK YaCTHBIN CIy4Yal DK30TEPMHUUYECKUX PEAKIIUM.

Cropocmb xumuyeckol peakyuu. 3aBUCUMOCTb CKOPOCTH XUMHYECKON peakluy OT MpHU-
OBl pearupyrouux BEIIECTB, KOHIEHTPAIMH, TEMIEPATYpPbl, IO MOBEPXHOCTU COMPHU-
KOCHOBEHHUSI M KaTanu3aropa. Peakuuu romo- u rereporeHnble. [loHsTHE O KaTain3e U KaTanu3a-
Topax. @epMeHThI KaKk OMOJOTHYECKHE KaTallu3aTopbl, 0COOEHHOCTH UX (PYHKIIMOHUPOBAHUSI.

Obpamumocms xumuueckux peaxyuti. Heobpatnumpie U oOpaTUMble XUMUUYECKHE pPeak-
. CocTosiHMEe XMMHUYECKOTO paBHOBECHS Ul OOpaTHMBIX XMMHUYECKUX peakuuid. CrocoObl
CMEIIEHUsST XMMHYECKOTO PaBHOBECHs Ha NMpHUMepe cuHTe3a aMMuaka. [loHsThe 00 OCHOBHBIX

HAyYHBIX IPUHIHUIIAX TPOU3BOJICTBA HA MPUMEPE CHUHTE3a aMMHAaKa HIIM CEPHOI KUCIIOTHI.
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Ponv 600v1 6 xumuueckou peaxyuu. Victuanbeie pactBopsl. PactBopuMocTs 1 kitaccudu-
Kallisl BEIIECTB IO 3TOMY MPU3HAKY: PAaCTBOPUMBIEC, MAJIOPACTBOPUMbIE U HEPACTBOPUMBIC Be-
IIECTBA. DJIEKTPOJIUTHI U HEAIEKTPOJUTHL. DIEKTPOIUTHYECKas auccounanus. Kuciaorel, ocHoO-
BAaHMS U COJIM C TOYKHU 3PEHHUS TEOPUU DJIEKTPOJIUTUYECKON IUCCOMalni. XUMHUYECKUE CBOM-
CTBa BOJIbl; B3aMMOJICHCTBHE C METAJJIAMU, OCHOBHBIMU M KMCIIOTHBIMU OKCHJIaMHU, PA3JI0KEHUE
1 00pa30BaHKE KPUCTALIOTUAPATOB. Peakiuu ruapaTaii B OpraHndecKor XHMHUH.

Tuoponus opeanuueckux u Heopeanuveckux coeounenuii. Heoopatumsriii rugponus. O06-
paTUMBII THIPOIN3 coeil. ' Mapoan3 opraHnuecKux COEAMHEHUN U €ro MPaKTUYECKOE 3HAUCHUE
JUISL TIOJYYEHHUs TUAPOJIIM3HOTO CIMpTa M MbUIa. bronornyeckas pojib TMAPOJIA3a B IJIACTUYE-
CKOM M DHEPreTU4ecKoM OOMEHE BEIIECTB U SHEPTUU B KIIETKE.

Oxucaumenvrno—eoccmanosumenvuvie peakyuu. CteneHb okuciaeHus. OnpeneneHue cre-
MEHU OKHUCIeHus 1o ¢opmyine coenuHenus. [loHsaTHe 00 OKHUCIUTENHbHO-BOCCTAHOBUTEIBHBIX
peakuusx. OKUCIEHHE U BOCCTAHOBJIEHUE, OKUCIUTENIb U BOCCTAHOBUTEIIb.

Onekmponu3. INEKTPOIU3 KaK OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIN Ipolecc. DIIEKTPO-
JIM3 pacIulaBOB M PAcTBOPOB Ha IpuMepe xsiopuja Harpus. IIpakThueckoe mpUMEHEHHE BJIEK-
TpOJIn3a. DNEKTPOJUTUUECKOE MOTYUCHUE ATTFOMUHUSL.

Jemouncrpanuun. [Ipespamienne kpacuoro gochopa B Genbrit. O3onaTop. Monenu more-
KyJ H-OyTaHa ¥ n300yTaHa. 3aBUCUMOCTh CKOPOCTH PEaKIUU OT MPUPOJIbI BEIIECTB HA MPUMEPE
B3aUMOJICHCTBUSL PACTBOPOB PA3JIMUHBIX KUCJIOT OJMHAKOBOW KOHIIEHTPAIUU C OJMHAKOBBIMU
rpaHyJlaMd ITUHKA U B3aUMOJICHCTBUS OJIMHAKOBBIX KYCOUYKOB Pa3HBIX METAJIOB (MarHus, IIMH-
Ka, ’eJje3a) ¢ COMSTHOM KUCIOoTON. B3anmoselicTBre pacTBOPOB CEPHOI KUCIOTHI C pacTBOpaMu
THOCYJIb(aTa HATPUS Pa3IMYHON KOHIEHTPALMU U TeMieparypbl. Moaens kunsuiero cios. Pas-
JIO’)KEHUE MEePOKCH/Ia BOJIOpOa ¢ MOMOIIBIO KaTtanu3aropa (okcuaa Mapranua (1V)) u xartanassl
CBIPOTO Msica U ChIporo kaprodens. [Ipumepsl HEOOPaTUMBIX PeaKINil, UAYIUX ¢ 00pa3oBaHUEM
ocajka, ra3a Ui Bojabl. B3anmoseiicTBue nutus u HaTpus ¢ Boaoi. [lomyuenue oxcuga docdo-
pa (V) u pacTBOopeHHEe €ro B BOJE; MCIBITAHHE MOJYYEHHOTO pacTBopa Jiakmycom. OOpasibl
KpUCTAJIIOTUAPATOB. VcTibITaHHE pacTBOPOB AJIEKTPOJIIUTOB U HEAIEKTPOJIUTOB Ha MPEIMET JAUC-
COIMAlMU. 3aBUCUMOCTh CTENEHU 3JIEKTPOJUTUUYECKON AMCCOLMALMKN YKCYCHOM KHCIIOTHI OT
pa3baBieHus pactBopa. ['maponus kapbuma xkanbius. [ uaponan3 kapOOHATOB MIEIOYHBIX METall-
noB u HutparoB nuHka win cBuHOa (II). ITomyuenume mputa. Ilpocreiinime OKUCIUTETHHO-
BOCCTAaHOBUTEJIbHbBIE PEAKIINH; B3aUMOICHCTBHE LIMHKA C COJITHON KHUCIOTOM U JKeJe3a ¢ pacTBo-
pom cynbdarta meau (II). Monens snextponuzepa. Moaens 3IeKTPOIN3HON BaHHBI /IS TTOTyde-
HUS aTIOMUHMUS.

JlaGoparopHble onbIThI. 7. Peaknus 3aMelIeHUs] MEIU KEJIe30M B PAacTBOPE MEIHOTO

Kyropoca. 8. Peakuuu, uaymme ¢ 0OpazoBaHueM 0OCajika, ra3a u Bojabl. 9. [Tonyuenue kuciopoaa
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pas3yIoKEeHUEM IEPOKCHAA BOAOpPOJa C MoMouIblo okcuia Mapranina (IV) m katamasel celporo
kaprodens. 10. [Tomyuenue BogOpoaa B3aUMOACHCTBHEM KUCIOTHI ¢ mMUHKOM. 11. Pasnuunbie
CIIy4au THAPOIU3a COJICH.

Tema 4. BemecrBa 1 ux cBoiicTBa (8 yacoB)

Memannol. BzanmoJieficTBre METaJUIOB ¢ HEMETAJIIaMU (XJIOPOM, CEPOH U KHCIOPOOM).
B3aumoselicTBue 1IENOYHBIX U IIEI0YHO3EMENIBHBIX METAUIOB C BOAOW. DJIEKTPOXUMHUUYECKUN
psiA HanpspDKEHUM MeTaiuioB. BzaumonelicTBue METAJIIOB ¢ PacTBOpaMM KUCIOT M COJIed. Aulto-
MuUHOTepMus. B3anmoneiictBue Hatpus ¢ 3TaHosoM U peronom. Kopposus meramios. [lonarue
0 XUMHYECKOM M 3JIEKTPOXUMHUYECKOH KOoppo3uu MeTamuioB. CrocoObl 3aIlUThl METAIIOB OT
KOPpO3UH.

Hememannwi. CpaBHUTENbHAS XapaKTEpUCTUKA TaJIOTEHOB KaK HamOojee TUIIMYHBIX
npezcTaBuTesiell HemeTamuioB. OKUCIIUTENbHbBIE CBOIICTBa HEMETAJUIOB (B3aUMOJICHCTBHE C Me-
TaJlJIaMd ¥ BOAOPOAOM). BoccTaHOBUTENIBHBIE CBOMCTBA HEMETAIIOB (B3auMo/JieiicTBre ¢ Oonee
AJIEKTPOOTPULIATEIbHBIMU HEMETAJUIAMU U CIIOKHBIMU BEIIECTBAMU-OKUCIUTEISMU).

Kucnomoer nHeopranndeckne u opranmdeckue. Kiaccudukanus Kucior. XUMHYECKHE
CBOICTBA KUCJIOT: B3aUMOZCHCTBHE C METa/NIaMU, OKCUJIAMH METaJUIOB, THAPOKCHIAMU METal-
JIOB, COJISIMH, cIUpTaMu (peakuus srepudukanum). Ocodble CBOCTBAa a30THONW U KOHLEHTPHUPO-
BAHHOM CEPHOM KHUCJIOTBHI.

OcHosanus neopeanudeckue u opeanuyeckue. OCHOBaHMs, UX Kiaccuduxanus. Xumude-
CKHE€ CBOMCTBA OCHOBAaHUM: B3aUMOJICHCTBUE C KHUCIOTAaMH, KHCIOTHBIMH OKCHJIAMHU U COJIIMH.
Pa3nosxeHne HEpacTBOPUMBIX OCHOBAaHUM.

Conu. Knaccudukanusi coneii: cpeiHue, KUCiable U OCHOBHbIE. XMMHMYECKHE CBOWCTBA
COJIEH: B3aMMOJICMCTBHE C KUCIOTaMU, IIEJI0YaMH, MeTaJilaMu U cosisimu. [IpencraBurenu conen
U MX 3HaueHue. XJIOpUA HaTpus, KapOoHAT Kanblius, GocdaT Kaablys (CpeAHUE CONN); TUAPO-
KapOOHAThl HATPUS U aMMOHUS (KUCIIbIE COJN); ruapokcokapOonar meau (II) - manaxut (0cHOB-
Has coib). KauecTBeHHbIE peakluy Ha XJIOpUJ-, Cylbdar-, U KapOOHAT-aHHUOHBI, KATHOH aMMO-
Hus, kKatroHsl xxene3a (I1I) u (I11).

T'enemuueckas céa3vb mexncoy Kiaccamu HEOPSAHUYECKUX U OP2aHU4eCcKUX COeOUHeHUll.
[ToHsiTHE O TEHETUUECKON CBA3M U T€HETUUECKUX pssax. [ eHeTnueckuii psa Meramia. ['enetnye-
ckuii psig HemeTaiia. OcOOEHHOCTH T€HETUYECKOTO psAZia B OPraHUYECKON XUMUH.

Jemouncrpanun. Komtekmnus obpasuoB MetamioB. B3aumoelicTBrue HaTpusi U CypbMBbl C
XJIOpOM, Xelle3a ¢ cepol. ['opeHne MarHus M alOMHUHHUA B Kuciopoze. B3aumopeicteue mie-
JIOYHO3EMEJIBHBIX METAJIIOB C BOJOW. B3anmozeiicTBie HaTpUsl ¢ 3TaHOJIOM, LIMHKA C YKCYCHOMU
KUCJIOTOU. ANOMUHOTEpMUS. B3auMonencTBue Menu C KOHIIEHTPUPOBAHHOW a30THOM KHUCIIO-

TOW. Pe3ynpTarhl KOPpO3UM METAIIOB B 3aBUCHUMOCTH OT YCJIOBUU ee mpoTekaHus. Kosuekuus
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00pa3noB HeMeTaIUTOB. B3anMoaeiicTBrEe XJIOPHOM BOJIBI C pacTBOPOM OpomMua (M0IK/1a) Kajusl.
Kosexmust npupoHBIX OpraHUYecKuX KUCIOT. PazbaBiieHne KOHIIEHTPUPOBAHHON CEpHON KHC-
J0Thl. B3anMoaencTBre KOHIICHTPUPOBAHHON CEPHOM KUCIIOTBI C CaXapoM, LIEJLIIOJI030M U Me-
np10. OOpasibl NPUPOJHBIX MUHEPATIOB, COJAEPKAIIMX XJIOPH] HATpHsl, KapOoHAT KabIus, Goc-
dar kanpiua U ruapokcokapoonar meau (II). OOpasipl MUIIEBBIX MPOIYKTOB, COACPKAITUX
THIPOKapOOHATHI HATPHSI U aMMOHHUS, UX CHOCOOHOCTh K Pa3JIOKEHHIO NP HarpeBanuu. I are-
HUE cofibl yKcycoM. KauecTBeHHbIE peakliii Ha KATUOHBI U aHUOHBI.

JlaGoparopHbie onbIThl. 12. McnibiTaHue pacCTBOPOB KUCIOT, OCHOBAaHUW U COJICH UHIU-
kaTopamu. 13. B3aumopeiicTBie COJISTHOM KUCJIOTBI U pacTBOPAa YKCYCHOM KHUCJIOTBI C MeTajlia-
Mu. 14. B3auMopelicTBrEe COJIIHON KUCIOThI U pacTBOpPa YKCYCHOM KUCJIOTBI C OCHOBAHUSAMH. 15.
B3aumopeiicTBrue COISHON KUCTOTHI M PACTBOPA YKCYCHOM KHCIIOTHI ¢ coisiMu. 16. [Tonyuenue u
CBOIICTBa HEPACTBOPUMBIX OCHOBaHM. 17. ['MaponHU3 XJIOPUAOB U AllETATOB IIEJIOYHBIX METall-
noB. 18. O3HakoMIIeHHE C KOJUIEKIMSMH: a) METAJJIOB; 0) HEMETaJJIOB; B) KHUCIIOT; T') OCHOBa-

HUH; 1) MUHEPAJIOB U OMOJOTrMYECKUX MaTEPUaoB, COJIEPKAIINX HEKOTOPBIE COJIH.
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KAJIEHAAPHO - TEMATHYECKOE IINTAHUPOBAHHUE

10 kaacc (1 yac B Hees10, Bcero 34 4acoB)

Ne TEMA KOJIA-
ypo YECTBO
Ka YACOB
BBenenue 1
1 | [IpeameT opranndeckoit Xxumun. OpraHMYeCKIe BEIIeCTBA. 1
Tema 1. Teopusi cTpoeHMsI OPraHUYECKHUX COeTMHEHUI 2
2 Teopust XUMUYECKOTO CTPOCHHUS OpraHnYecKuXx coequaennii A. M. bytneposa 1
3 | BanentHOoCTh. XMMUYECKOE CTpOCHHE U XuMuieckue hopmyiel. ['omonorus. Mzo- | 1
MEpHUSL.
Tema 2. YrjieBoAoOpoAbI M UX NPHPOIHbIE HCTOYHUKHT 9
4 [Ipupoauslii raz. AjgkaHsl. 1
5 | Anxensl. CTpoeHHE MOJIEKYJT aJIKEHOB. 1
Buel n3oMepry M1 HOMEHKJIATypa allkKeHOB.
6 [Tonyuyenue ankeHoB. PU3HUECKUE U XUMUYECKUE CBOICTBA aikeHOB. [Ipumenenue | 1
stuneHa. [TonuaTuines.
7 | AnkaaueHsl U KaydyKu. 1
8 AJIKUHBL 1
9 bensour. 1
10 | HedTs u HEDTEPOAYKTHL.. 1
11 | OGoGueHue o TeMe: « YTIeBOJOPObl M UX PUPOIHBIE HCTOUYHUKI) 1
12 | KonTponbHas padora Ne 1 mo TeMe «YTIEBOIOPO/IBI M X MPUPOJHBIE HICTOYHUKI» | 1
Tema 3. Kuciopojacoaep:kamue coeJUHEHUS U UX HAXO0KAeHHeE B >KUBOM npuUpojae 10
13 | IIpenensHbIC OMHOATOMHBIC CITUPTHL. 1
14 | MHOroaTtoMHbI€ CIIUPTHI. 1
15 | ®enon. KaMeHHBIH yrob. 1
16 | KapOoHuibHBIE COEIMHEHUS — albACTHIbI U KeTOHBI. CBOWCTBA U TPUMEHEHUE 1
QJIBJIETU/IOB.
17 | KapOoHOBBIE KUCIIOTHI. 1
18 | Cnoxusle 3¢upsl. JXKupsl. 1
19 | YraeBoasl. MoHOCaxapupl. 1
20 | Aucaxapuapl U IOTUCAXAPHUIBL. 1
21 | O6oOmmenne u cucTeMaTu3anus 3HaHul 1o Teme: «Kucnopoacoaepxamiie opraau- | 1
YECKHUE COCJTMHCHUSI U WX TPUPOJIHBIE HCTOYHUKN.
22 | KoutponwsHas pabota Ne 2 mo reme «KucmopoacoaepxaIiine OpraHndeckue co- 1
CIMHEHUS U UX MPUPOAHBIC UCTOUHUKI.
Tema 4. A3oTcoaepxkalye OpraHnyecKue coeJMHEHNsl U X HAXO0XK/IeHUe B sKUBOMH 6
npupoae
23 | AMuHBI. AHWIMH KaK OPTaHIYECKOE OCHOBAaHHUE. 1
24 | AMHHOKHCIIOTHI. 1
25 | Benkn. 1
26 | HykinenHoBBIE KHCIOTHI. 1
27 I'enernueckas cBsi3b MEXIY KJlacCaMU OPTaHUYECKHUX COCIMHEHUM. 1
28 | Ilpakruueckas pabora Ne 1 «PereHne 3KkcriepuMeHTaIbHBIX 3a/1a4 Ha UACHTU(H- 1
KaIMI0 OPraHUYeCKUX COCAUHEHUID)
Tema 5. BuoJjiornyecKkn aKTHBHbIE OPTaHUYEeCKHE COeIMHEHMS 2
29 | depmeHTEHL. 1
30 | BuramuHbI, TOPMOHBI, TIEKAPCTBA. 1
Tema 6. UckyccTBeHHbIE H CHHTETHUYECKHE MOJMMepPbI 4
31 ‘ HckyccTBeHHBIE TOMUMEDBI. 1
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32 | CuHTeTHYECKHUE MOJIUMEPHI. 1
33 | Ilpaktuueckas padorta Ne 2. «Pacmo3HaBaHue IIaCTMACC U BOJIOKOHY. 1
34 | MtoroBas KOHTpOJIbHAS pabOTa 110 OPraHu4YeCKON XUMHH. 1
KAJIEHJAPHO - TEMATHYECKOE IINTAHUPOBAHHUE
11 knacc (1 yac B Hee110, Bcero 34 4acon)
Ne TEMA KOJII-
ypo YECTBO
Ka YACOB
Tema 1. Ctpoenue atoma u nepuogndeckuii 3axon JI.U. MenaesneeBa 3
1 OcCHOBHBIE CBEJIEHUS O CTPOCHUHU aTOMa. 1
2 [leproanueckuii 3aKOH U CTPOCHHE aTOMa. 1
3 [Tonoxenue Bomopona B Ilepuognueckoit cucreme J[.M. Menneneesa. 3Ha- | 1
YeHue NepuoandecKkoro 3akona u Ilepuonnueckon cucremst .M. Mennene-
eBa.
Tema 2. CTpoeHue BellecTBa 14
4 Honnasi xumMuyeckasi cBsi3b. 1
5 KoBaneHTHast Xumuieckasi CBs3b. 1
6 MeTtanueckast XMMUYECKasi CBSI3b. 1
7 Boopoanas xummdeckas CBsI3b. 1
8 [Tosmmmepsl. [lmacTmacchl. 1
9 ITonmmMmepsl. Bonokna. Heoprannyeckue nojmMepsl 1
10 ["a3000pa3HOe COCTOSIHME BEIIECTRA. 1
11 ITpaktuueckas pabora Nel «llomydenue, coOupanue U pacno3HaBaHue ra- | 1
30BY.
12 Kunkoe cocTosiHME BELIECTBA. 1
13 TBépaoe coctosinue BeniecTBa. AMop¢dHble BemecTsa. JKuakue kpucramuibl. | 1
14 Jlucnepcubie cuctembl. Konmou sl (3011 U Ten). 1
15 Cocras BemectBa. CmecH. 1
Wctunnbie pactBopbl. CriocoObl BbIpaXKeHMsI KOHIIEHTPAIMKU PacTBOPOB
16 Pemenue 3aau. O606u1enne no teme « CTpoeHue BelecTBay 1
17 KonTtpoJuabHas padora Ne 1 o reme «CTpoeHHE BELIECTBAY. 1
Tema 3. XuMnuyecKue peakumu 9
18 [Tonsitre o xuMuyeckoi peakiuu. Knaccudukanusi XMMUUYECKUX PEAKITHH. 1
19 CKOpOCTh XMMHUYECKON PEAKIIMH. 1
20 PoJib BOJIbI B XUMHUYECKUX PEAKIMAX. DICKTPOJIUTHUECKAs TMCCOIUAIINSL. 1
21- | Tupponu3 opraHMYeCcKNX M HEOPTaHUIECKUX COCTMHEHH. 2
22
23- | OKHCIUTEIHHO — BOCCTAHOBUTEIIFHBIC PEaKITUH. DJICKTPOITHU3. 2
24
25 OOpaTuMOCTh XUMUYECKUX peakiuil. XuMHUUecKoe paBHOBECHE M CIOCcOoO0bI | 1
€ro CMEILEHUSI.
26 KonTponbHas padota No2 « XUMHUYECKHE PEaKITHN) 1
Tema 4. BeniecTBa M HX CBONCTBa 8
27 Krnaccudukanus HeopraHmueckux coeIMHeHn Metasuibl. 1
28 HemeTayuibl. 1
29 KucnoTsl HeOpraHu4eckie U OpraHMuecKue. 1
30 OcHOBaHUS OPraHUYECKHE U HEOPTAHHYECKHE. 1
31 Comnu. 1
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32

I'eneTnueckasi CBsI3b MEXKIy KjacCaMH HEOPTraHUYECKHX W OPTraHUYeCKHX
COCTUHEHUM.

33 | IIpaktuueckas pabora Ne2 «PelieHre 3KCIICPUMEHTAIBHBIX 3a7a4 Ha WJICH-
TUGHUKALKIO OPraHUYECKUX M HEOPraHUYECKUX COSITUHEHUIN
34 KonTponpnast pabota Ne3 3a Kypc cpeHe# IIKOJbI.
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