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HnarmpyeMble NPpEeAMETHBIC PE3YyJbTAaThl 0CBOCHUA yqeﬁﬂoro npeamMera B 11 kinacce

B pesynbrare nzydeHus XuMun Ha 6a30BOM yPOBHE YUCHHK

A) IoJKeH 3HaTh U IOHUMATh:

* BaKHEHUIIINE XMMUYECKUE TIOHATHUS: BEIIECTBO, XUMUYECKUH DJIEMEHT, aTOM, MOJICKYJIa,
OTHOCHTEJIbHAsL AaTOMHAsl U MOJIEKYJISIPHAs. MACChl, HOH, AJUIOTPONUS, U30TOIbI, XUMUYECKas
CBSI3b, DJIEKTPOOTPUIIATENILHOCTD, BaJICHTHOCTD, CTETIEHb OKHCIICHHSI, MOJIb, MOJISIpHAsI Macca,
MOJIIpHBIA 00BEM, BEIIECTBA MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUS, PACTBOPBI,
AJIEKTPOJIUT U HEAIEKTPOIUT, IEKTPOIUTHUECKAS TUCCOLUALINS, OKUCIUTEb U
BOCCTaHOBUTEIb, TEIUIOBOI 3(PPEKT peakinu, CKOPOCTh XUMUYECKON PeaKIuu, KaTalus,
XUMHUYECKOE PABHOBECHUE, YIIIEPOAHBIN CKENeT, (PYHKIIMOHAIbHAS TPYIINa, U30MEpPHUs,
TOMOJIOTHS;

* OCHOBHBIE 3aKOHBI XUMUU: COXPAHEHHS MACChI BEILIECTB, TIOCTOSTHCTBA COCTARBA,
MEPUOIUYECKHI 3aKOH;

* BayKHEWIIIME BEIIECTBA U MAaT€pUasIbl: OCHOBHBIC METAJIIBI U CIIABHI; CEPHAsi, COJISIHAS, a30THAS
U YKCYCHAsl KUCJIOTHI; IIEI0YH, aMMHUAK, MUHEpaJIbHbIE yI0OpEHUS, METaH, 3TUJICH, alleTUJICH,
OEeH30J1, 9TaHOJ, KUPBI, MbLIIA, TJIFOK03a, caxapo3a, KpaxMal, KJeT4aTka, OeJIKH, UCKyCCTBEHHBIC
Y CUHTETUYECKUE BOJIOKHA, Kay4yKH, 1JIaCTMACCHI;

b) nomxen ymersb

* ompenensATh BAJIGHTHOCTh U CTENICHb OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB, TUIT XUMHUYECKOM
CBSI3U A B COCIMHEHUSIX, 3aps/l HOHA, XapaKTep Cpelibl B BOAHOM pacTBOPE, OKUCIUTEIb U
BOCCTAaHOBUTEJb, MPUHAIJICKHOCTD BEIIECTB K PA3JTMYHBIM KJIACCaM OPTaHUYECKUX COCAMHEHUH;
* XapaKTepu30BaTh 3JEMEHTHI MAJIbIX IEPUOOB IO UX MOJOKEHUIO B IEPUOANUECKON crcTeMe
JI.. MenneneeBa; 00IIMe XUMHUECKHE CBOMCTBA METAJNIOB, HEMETAJIOB, OCHOBHBIX KJIACCOB
OpPraHUYECKUX COEIMHEHMI; CTPOEHNE U XUMUYECKNE CBOMCTBA N3YyUYEHHBIX OPraHUYECKHUX
COCIUHCHMUIA,

* 0OBSACHATH 3aBUCUMOCTh CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHHUS, MPUPOIY XUMHUECKOM
CBSI3HM (MOHHOM, KOBAJIEHTHOM, METAJTTNYECKOM ), 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEAKIUH U
MOJIO’KEHUS XMMHUYECKOTO PaBHOBECHS OT PA3IMUHBIX (DaKTOPOB;

* BBITIOJIHSITH XUMHYECKHUI YKCIIEPUMEHT IO PACIIO3HABAHUIO BAXKHEUIIINX HEOPTAHUYECKUX U
OpPTraHUYECKUX BEIECTB;

* IPOBOJIUTH CAMOCTOSITEJIbHBIN MOMCK XUMUYECKON HH(OPMAIIUHU C UCTIOJIb30BaHUEM
Pa3IMYHBIX UCTOYHUKOB (HAyYHO — MOMYJISIPHBIX U3JIaHUI, KOMIIBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB HHTEPHETA); UCIIOJIB30BATh KOMITBIOTEPHBIE TEXHOJIOTHUH JIJIs1 0OPaOOTKH U Mepeavn
XUMHUYECKON HHPOPMAIUH U €€ TIPECTABICHUS B Pa3IMUHbIX (opMax;

B) nomxkeH ucnonb30BaTh MPHOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTHUECKOHN JIeITeIbHOCTH U
HOBCG}]H@BHOI\/II JKU3HU OJIA:

* 00BSICHEHUS] XUMUYECKUX SBIICHUH, MPOUCXOIAIINX B IPUPOJIC, B OBITY U Ha MMPOU3BOJICTBE;
* OHpe,HeJ'IeHI/ISI BO3MOXHOCTH HpOTeKaHI/Iﬂ XUMHNYCCKUX npeBpameHHﬁ B paSHHqHBIX yCJ'IOBI/ISIX
1 OIIEHKH MX MOCJE/ICTBHH;

* HKOJIOTUYECKH TPAMOTHOTO TTOBEJICHHUS B OKPYKAIOIIEH Ccperie;

*OIIEHKHU BIMSIHUSI XUMHUYECKOTO 3arpsI3HEHUS OKPY>KaIOIEel cpeibl Ha OPTaHU3M YelloBeKa 1
JIpyrue )XUBbIE OPraHUu3MBEI;



* ©e30macHOro 0OpaleHus ¢ TOPIOYUMH U TOKCHYHBIMU BEIIECTBAMH, J1A00PaTOPHBIM
000pyI0BaHUEM;

* IPUTOTOBJICHUS PACTBOPOB 33/IaHHOI KOHIIEHTPALIMY B OBITY U HA TIPOU3BOJICTBE;
*KPUTHYIECKOHN OLIEHKH JOCTOBEPHOCTH XMMHUECKOH HH(OPMAIIHMH, IOCTYMAOLICH U3 Pa3HbIX
UCTOYHHKOB.

Conepxxkanue TeM Kypca.
Tema 1.

CTpoeHue aToma U nepuoamnyeckuin 3akoH [1.1. MeHgeneesa (8u)

OcHoOBHble CBeAEHMA O CTPOEHUN aTOMA. A4pP0: NPOTOHbI U HEMTPOHLI. M30TOMbI. INEKTPOHDI,
3/1eKTPOHHan 060/104Ka. DHepreTUYecKkmii yposeHb. OCOBEHHOCTU CTPOEHMA 3TIEKTPOHHbIX 060/104€eK
aTOMOB 3/1eMeHTOB 4-ro 1 5-ro NnepruoaoB NepnoaMUYeckon cucTemsl (NepexoHbix anemeHTos). NMoHATHE
06 opbUTaNsAxX. INEKTPOHHbIE KOHOUIYPaALMM aTOMOB XMMUYECKUX SNEMEHTOB.

MNepuroamuecknin 3akoH MeHaeneeBa B cBeTe yYeHUs 0 CTPoeHun atoma. OTKpbITe MeHaeneesbim
nepruoamnyeckoro 3akoHa. Mepunoanyeckan cMcTemMa XMMMUYECKUX 31eMeHTOB. PU3NYECKUIA CMbICA
NopsAKOBOro HOMepa 31eMeHTa, HOMepa nepruoaa Homepa rpynmnbl. BaneHTHble 3N1eKTPOHbI. MpUYnHbI
M3MeHeHWA CBOMCTB 3/IeMEHTOB B Nepuoaax M rpynnax (rnaeHbix noarpynnax). MonoskeHme Bogopoaa B
cucteme. 3Ha4YeHME NePUOANYECKOTO 3aKOHa U CUCTEMBI A5 PA3BUTMA HAYKMU U MOHUMAHUA
XUMUYECKOMN KapTUHbI MUpa.

JemoHcTpaumun. PasnnyHblie GopmMbl NEPUOAMNYECKON CUCTEMbBI XMMUYECKUX 3/1eMEHTOB.
Tema 2.
CTpoeHue BewecTsa (9u)

MOoHHas xMmmyeckas cBasb. KaTnoHbl n aHnoHbl. Knaccndumkauma noHoB. MoHHbIe Kpuctanamyeckume
pelweTkn. CBOIMCTBA BELWLECTB C STUM TUMOM KPUCTA/I/IMYECKUX PELLETOK.

KoBaneHTHaa xmumun4yeckas cBA3b. INeKTPOOTpULLATeNbHOCTL. [MonAapHaa n HenonapHaa ceA3b. Aunonb.
MoNAPHOCTb CBA3K U NOAAPHOCTb MOeKYl. OBMEHHbIN U JOHOPHO — aKLLENTOPHbIA MeXaHU3Mb!
06pa30BaHNA KOBAIEHTHOM cBA3KU. MoNEKYAPHbIE U aTOMHbIE KPUCTaNIMYECKME peLleTKn. CBOMCTBa
BeLwecTs C 3STUMKN TUNaMU KPUCTA/I/TUYECKUX PELLETOK.

MeTannuyecKkas cBAsb. OcobeHHOCTH CTPOEHUA aTOMOB MeTan0B. MeTannnyeckaa XMMmmyecKkana CBA3b U
MeTannnyeckaa Kpuctanamvyeckaa pelleTKa. CeoicTBa BeLwecTs C 3STUM TUNOM CBA3MN.

BofsopoaHasa ceasb. MexXmonekynapHasa U BHYTPUMOIEKYNAPHAn BOAOPOAHAA CBA3b. 3HaUeHue
BOAOPOAHOM CBA3W 418 OPraHM3aLmMm CTPYKTYp B1Uononmmepos.

Monnmepsbl. Maactmaccbl: TEPMOMNAACTUYHbIE M TEPMOPEAKTUBHbIE, UX MPEACTaBUTENIN U MPUMEHEHME.
Bo/IOKHA: NpupoaHble (pacTUTENbHbIE U XKMBOTHbIE) U XMMUYECKUE (MCKYCCTBEHHbIE U CUHTETUYECKME),
WX NPeACTaBUTENN U MPUMEHEHME.

la3006pasHoe cocToAHMe BellecTBa. Tpu arperaTHbIX COCTOAHMA BoAbl. OCO6eHHOCTM CTPOEHMA ra3os..
MonapHbI 06beM razo0bpasHbix BelecTs. MprMmepbl ra3006pasHbIX NPUPOLHLIX CMECEN: BO3AYX,
NPUPOAHbIN ras. 3arpasHeHue Bogbl (KUCNOTHbIE A0XAM, MapHUKOBLIN 3¢ deKT) u 6opbba ¢ HUM.
MpeacTasuTenn ra3oobpasHbiX BELLECTB: BOAOPOA, KMCA0POA, YFNEKUCAbIN a3, amMMuak, aTuneH. Ux
nonyyeHue, cobmMpaHue, pacnosHaBaHue.



*uakoe coctoaHue Belectsa. Boaa. NoTtpebieHune Boapl B BbITY M Ha MPOM3BOACTBE. MeCTKOCTb BOAM U
cnocobbl ee ycTpaHeHUsA. MuHepanbHble BoAbl. VX MCNOIb30BaHWE B CTONIOBbIX U 1e4ebHbIX Lensx.
HMUaKne KpUcTannbl, UX NpUMeHeHue.

TBepaoe coctosHMe BelecTsa. AMopdHble TBepAble BELLecTBa B MPUPOAE U B XKU3HU YeNoBeKa, UX
3HauYeHue N npumeHeHune. Kpuctananyeckoe cTpoeHme BeLLecTsa.

OucnepcHble cnuctembl. MoHATUE 0 AMCNepCHbIX cucTemax. [ncnepcHan pasa v gnucnepcuMoHHan cpeaa.
Knaccuoukauma gucnepcHbiXx CUCUTEM B 3aBUCMMOCTM OT arperaTHOro COCTOAHMA AMUCNEePCHOM cpeapl U
ancnepcHow ¢asbl. FpyboancnepcHble CUCTEMBI: 3UYbCUM, CYCNEH3UM, a3P030M. TOHKoANCNEPCHbIE
CUCTEMbI: Fenn 1 301Mu.

CocTaB BelLecTBa M cMeceit. BelectBa MOIEKYAAPHOTO U HEMONEKYNAPHOFO CTPOEHMA. 3aKOH
MOCTOAHCTBA COCTaBa Belw,ecTBa. [oHATUE «40N1A» U ee Pa3HOBUAHOCTU: MaccoBas (4,015 3/1eMeHTOB B
COeAMHEHMM, [,ONA KOMMNOHEHTA B CMECH, J0/1A NPUMeCce, 017 PaCTBOPEHHOIO BELLECTBA B pacTBope)
n obbemHasn. [Lona BbixoAa NPOAYKTA peakuum OT TEOPETUHECKN BO3SMOMKHOTO.

JdemoHcTpaumm. Moaenb KPUCTANIMYECKOWN peLleTkn xnopuaa Hatpus. O6pasLbl MMHEPANOB C MOHHOW
KPUCTaNINYECKOM peLleTKON: KanbunuTta, rannta. Moaenn KpucTaainyeckmx peLleToK «Cyxoro bga,
anmasa, rpaduTa (Mam kBapua). Mogenb monekynol JHK. O6pa3ubl naactmacc
(beHeonodopmanbaerngHole, NoANypeTaH, NOANITUNEH, NOAUMNPONUAEH, NOJUBUHUAXNOPUA) U
nsgenma ns Hux. Obpasubl HeopraHMYEeCKUX NOAMMEPOB (cepa NiacTUYeckas, KBapL, OKCUA, alloMUHKA,
NpUpoAHbIe aNtoMocuANKaTbl). Moaenb MonspHoro ob6bema rasos. Tpu arperaTHbIX COCTOSHMA BOApbI.
O6pasubl HAKUMK B YalHMKe 1 TPybax LeHTPaibHOro oTonieHus. XecTKkocTb BoAbl U cnocobbl ee
ycTpaHeHua. MNpubopbl Ha KUAKUX KpucTaanax. ObpasLbl pasiMYHbIX AMCNEPCHbBIX CUCTEM: IMY/IbCUN,
CycneH3wui, 301en, renen n asposoneit. Koarynauma. CuHepesunc. dddeKkt TuHaans.

JNabopaTtopHble onbiTbl. 2. ONpeaeneHne TMNA KPUCTANNIMYECKON PELLIETKU BELLLECTBA M ONUCaHWe ero
cBorcTB. 3. O3HaKOMJ/IEHWNE C KONIEKLUMEN NOIMMEPOB: NNACTMACC M BONOKOH U U34ENMA U3 HUX. 4.
McnbiTaHne BoAbl Ha *KeCTKOCTb. YCTPaHEHME }KeCTKOCTU BoAbl. 5. O3HaKOMIEeHME C MUHEpPasibHbIMM
BogamMu. 6. O3HaKOMNEHME C AUCMEPCHBbIMU CUCTEMAMMU.

MpaKkTuyeckana pabotaNel nosnyyeHune, cobMpaHue M pacnosHaBaHWe ra3os.
Tema3
Xumunueckue peakuuu. (16 u)

Peakuuu, naylime 6e3 MU3MeHeHUa cocTaBa Beww,ecTsa. ANI0TPONUA U aN0TPOMHbIE BUAOU3MEHEHUS.
MpUYMHbI aNN0TPONKUK Ha NpuMmepe moanduKaumii Kucinopoaa, yrnepoga, ocdopa. O30H, ero
6uonormyeckas ponb. Msomepbl U U3omepus.

PeaKkumu, naywme c UsSMeHeHWeM COCTaBa BELLECTBA. PeaKLmmn coeAnHEHNA, Pas3fioKeEHUSA, 3aMeLLEHUA
1 obMeHa B HEOPraHMYECKOM XMMUUK. Peakumm aKk30 1 sHgoTepmudeckme. Tennosoi adpdeKT
XMMUYECKOWN Peakumnn U TEPMOXMMUYECKMNE YPaBHEHUA. PeakuUmn ropeHms KaK YacTHbIl caydal
3K30TEPMUYECKUX PeaKLUN.

CKOpOCTb XMMUYECKOM peakunun. CKOpOCTb XMMUYECKOMN peakunun. 3aBNCMMOCTb CKOpOCTH XMMUYECKOM
peakuun OoT Nnpupoabl pearmpyroumx sewecrs, KOHUEHTPaULKUN, TeMNepaTypbl, N10Waan NnOBEPXHOCTU
CONPUKOCHOBEHMA M KaTaamnsaTtopa. Peakumun romo- v reteporeHHble. [ToHATME O KaTanuse n
KaTa/in3atopax. CDepMeHTbI Kak buonorunyeckue KaTaan3saTtopbl, 0COBEeHHOCTU UX d)yHKLI,MOHMpOBaHMﬂ.

O6paTMMOCTb XMMUYECKUX peakumii. HeobpaTtumble 1 06paTUMble XMmmuieckme peakumn. CoctosiHme
XMMMUYECKOTo paBHOBECUA A1 06paTUMbIX XMMMYECKUX peaKkumit. Cnocobbl CMELLEHMA XMMUYECKOTO



paBHOBECKA Ha NpMmepe CMHTe3a ammuaka. lNoHATue 06 OCHOBHbIX Hay4YHbIX NPUHUMNNAX MPONU3BOACTBA
Ha npumepe CMHTE3a aMMMaKa Uan cepHoﬁ KMNCNOThbI.

Ponb BoAbl B XMMWYECKOM peakumn. cTMHHbIEe pacTBOpbl. PacTBOPMMOCTb 1 KnaccuduKauma BewecTs
Mo 3TOMY MPU3HaKY: PacTBOPMMbIE, MaJIoOPacTBOPUMbIE N HEPACTBOPUMbIE BELLECTBA. DNEKTPOAUTDI U
HE3NEeKTPONTbI. DNEKTPOANTUYECKaA Anccoumauma. KNCnoTbl, OCHOBAHMA U COMN C TOYKU 3peHUs
TEOPUM INIEKTPONIUTUYECKOM AnccoLmaummn. XMMUYECKMe CBOMCTBA BOAbIl: B3aMMOAENCTBUE C
MeTannamm, OCHOBHbIMW M KUCNOTHbIMW OKCMAAMM, Pa3noxKeHne n obpa3oBaHMe KPpUCTaNNOMMapaToB.
Peakuuu rugpataumm B OpraHMYecKom XMmnu.

MMApoan3 opraHNYecKMX U HeEOPraHUYECKUX coeguMHeHM. Heobpatumblt rugponns. Ob6patumeolii
rmgponns conei. M’MApoans opraHNYecKUX COeAMHEHNI N ero NPAKTUYECKOe 3HaYeHWe g5 NoyYeHns
rMOPOAN3HOIO CNMpTa U Mblna. Brosormyeckaa poab rMAPoOAM3a B NNACTUYECKOM U SHEPFETUYECKOM
obmeHe BeLecTB U 3HepPrMn B KneTke.

OKMCANTENIbHO — BOCCTAaHOBUTE/IbHbIE peakumn. CTeneHb okucneHma. OnpegeneHue cteneHm
OKucneHua no popmyne coegmuHeHua. NMoHATUE 06 OKUCAUTENIBHO — BOCCTAHOBUTE/IbHbBIX PeaKLUAX.
OKMCNeHNE U BOCCTaHOB/IEHWE, OKUCAUTENb M BOCCTAaHOBUTEb.

3/'IEKTpOJ'IM3. 3I'IEKTpO!'IM3 KaK OKUCANTENIbHO — BOCCTaHOBUTE/IbHbIN npouecc. 3!'IEKTpO!'IM3 pacnnaBoB Ha
npumepe xaopuaa Hatpua. NMpakTnyeckoe NnpuMmeHeHue 31eKTposns3a. 3/'IEKTpOI'IVITVILIeCKOE nonyyeHue
AIIOMUHUNA.

HdemoHcTpaumu. MNpespalleHune KpacHoro pochopa B 6enbin. O3oHaTop. Moaenm monekyn H-bytaHa u
n3obyTaHa. 3aBMCUMOCTb CKOPOCTM pPeakuumn OT NPUpPOoAbl BELLECTB HAa NPUMeEpPEe B3aUMOeNCTBUA
pacTBOPOB Pa3NUYHbIX KUCAOT OANHAKOBOMN KOHLLEHTPaLUUM C OAMHAKOBbIMU rpaHyNaMn LMHKa U
B3aMMOAENCTBUA OAMHAKOBBIX KYCOYKOB Pa3HbIX METaINIOB (MarHus, UMHKa, Kenesa) C CONsHOM
KucaoTon. BsaumogeiictBne pacTBOPOB CEPHOM KUCIOTbI C pacTBOpamm TMocyibdata HaTpMa pPasINYyHON
KOHLEHTpauMmM n Temnepatypbl. Mogenb Kunauero cnos. PasnoxeHne nepokcnaa sogopoaa ¢
NoMOLLbIO KaTanm3atopa (okcuaa mapraHua (4)) n Katanasbl CbIPOro msAca u Cbiporo Kaptodens.
Mpumepbl HeobpPaTUMBIX pPeakunin, naywmux c obpasosaHMemM ocafika, rasa Uaum Boabl. Bsaumopgeincreme
NIUTUA 1 HaTpuAa ¢ Boaoi. MNonydveHne okenaa pocdopa (5) M pacTBopeHUe ero B BOAE; UCMbITaHNE
noJiyd4eHHOro pacTeopa nakmycom. O6pasubl KpUCTannornapaTos. MicnbiTaHMe pacTBOPOB 3/1EKTPOJIUTOB
M HE3/IeKTPO/INIOB Ha NPeAMET AUccoLmaLmnmn. 3aBUCUMOCTb CTEMEHM 31EKTPONUTUYECKOM
AMCCOoLMaLMK YKCYCHOM KMCNOTbI OT pa3baB/ieHHOro pacTeopa. M’Maponaus Kapbuga kaava. flmaponus
KapbOHTOB LWENOYHbIX METaN0B U HUTPATOB LiMHKA UAn cBuHUa (2). MonydyeHne mbina. MpocTeiiume
OKMCNTE/IbHO — BOCCTaHOBUTE/IbHbIE PeakLnn: B3auMoAencTBuE LiMHKa C CONAHOM KUCOTOM U enesa
C pactBopom cynbdaTa meam (2). Mogenb anektponnsepa. Moaenb 31eKTPOAN3IHON BaHHbI ANS
NoflyYeHMA aNtoOMUHUA.

JNabopaTtopHble onbiTbl. 7. Peakunmn 3ameLLeHns Mmeam C Keane3om B pacTBope MeaHOoro Kynopoca. 8.
Peakuun, nayume c obpasoBaHMem 0cafKa, rasa, Boapl. 9. [lonyyeHne KUCI0poaa pa3noxKeHUnem
nepoKcuaa Bo4opoaa C NOMOLLBIO OKCUAa MapraHua (4) u kKaTtanasbl cbiporo Kaptodens. 10. MonyyeHue
BOAOPOAA B3aMMOAENCTBMEM KMCAOTbI C UMHKOM. 11. PasnunyHble ciyyam ruaposansa conen.

Tema 4
Beuwiectsa 1 ux ceoiictea (18u)

MeTannbl. BsanumoaeincTene meTannios C HEMETaNNAMM (X10POM, CEPOI U KUCAOPOAOM).
B3anmoaencTeme WeaoUHbIX METaNI0B U WEeN0YHO3EeMESbHbIX C BOAOMN. DNEKTPOXMMUYECKUIA paj,
HanpsKeHUn MeTaN0B. BsaumoaencTeme WenoYHbIX U WeoYHO3eMEe/IbHbIX METAJIZIOB C BOAOW.
INEeKTPOXMMMYECKUIA PAA, HAaNPAXKEHWUI MeTanNoB. BaumogencTeme HaTpmaA € 3TaHONOM U GeHONoM.



Koppo3sna meTannos. MoHATME O XMMUUYECKOWN U 3NEKTPOXMMUUYECKON KOPPO3UKM meTannos. Cnocobbl
3aLLMTbI METANI0B OT KOPPO3UMU.

HemeTannbl. CpaBHUTENbHAA XapaKTepPUCTMKa rafioreHoB Kak Hanbonee TUNUYHbIX NpeacTaBUTeNei
HemeTannos. OKUCAUTENbHbIE CBOCTBA HEMETaNN0B (B3aMmoaencTeme C MeTaNiNamu 1M BOAOPOAOM).
BocctaHoBUTENbHbIE CBOCTBA HEMETaN0B (B3aMmoaencTeme ¢ 6o/iee 31eKTPooTPULLATE IbHbIMU
HeMeTaNNaMU U CNOXKHbIMM BelLLeCTBaMM — OKUCAUTENAMM).

KucnoTbl HeopraHuyeckue n opraHmyeckue. Knacccndumkauma KMCNoT. XMMUYECKME CBOIACTBA KMUC/IOT:
B3aMMOAENCTBUE C METal/laMK, OKCUAAMWN METaNI0B, TMAPOKCMAAMN METANIOB, CONAMM, CNMPTaMU
(peakuma stepudpuKkaumm). Ocobble cBOMCTBA a30THOM U KOHLLEEHTPUPOBAHHOW CEPHOM KUCNOTbI.

OcHoBaHuA HeopraHM4YeCkmne n opraHmn4eckume. OcHoBaHuA, nx Kl'IaCCVI(bMKaLI,VIﬂ. XMMMYecKne CBOMCTBA
OCHOBAHMUM: Baammop,eﬁcmme C KUCAOTAaMM, KNCNOTHBbIMM OKCUAAMN U conamun. PasnoxkeHne
HEepPacTBOPUMDbIX OCHOBaHUMN.

Conn. KnaccuduKaums conei: cpeHMe, KUCAble U OCHOBHbIE. XMMMYECKMe CBOMCTBA COJel:
B3aMMOAENCTBUE C KUCNOTAaMM, LWesioYamm, MeTannamm u conamu. NpeacraButenn conen n nx
3HavyeHue. Xnopug, HaTpus, KapboHaT Kanbuma, pocdat Kanbuma (cpeaHue conn); rmgpokapboHaThbl
HaTPUSA M aMMOHMA (KMCAble conn); rmapoKkcokapboHat meam (2) — manaxut (OCHOBHas cosb).
KauecTBeHHas peaKuus Ha xnopua-, cyibdpaT-, KapboHAT — aHUOHbI, KATUOH aMMOHMA, KaTUOH *Kenesa
(2) v (3).

leHeTMYecKan CBA3b MeXKAY KNacCamMm OpraHMYecKuUx U HeopraHMYecKux coeanuHeHni. MoHaTne o
reHeTUYEeCKOM CBA3U U FreHEeTUYECKUX pAgax. leHeTUYeckuin pag meTanna. FeHeTuYeckuii pag,
HemeTanna. OcobeHHOCTM reHETUYECKOTO PAAA B OPFraHNYECKOM XUMUN.

JemoHcTtpaunn. Konnekums obpasLos meTannos. Bsaumogaencteme HaTpusa U CypbMbl C XIOPOM,
enesa c cepoit. FopeHne MarHus 1 aNtoMMHUA B KUCaopoae. Bsaumogectemne LWeno4Ho3eMeNbHbIX
MeTaNNoB ¢ BOAON. B3anmoaencTemne HaTpmaA € 3STaHOIOM, LIMHKA C YKCYCHOM KMC/IOTOW.
AntoMnHOTEPMUSA. B3aumogaelicTene meam € KOHLLEHTPUPOBAHHOM a30THOM KMCNOTOM. PesynbTathbl
KOPPO3MM METa/INIOB B 3aBUCMMOCTM OT YC/IOBUIA ee NpoTeKaHuA. Konnekumsa obpasupl HEMETaNN0B.
B3saumopgencTeue XJ10pHOM BoAbl C pacTBopom bpomunaa (noanaa) kanms. Konnekums npupoaHbix
OpraHMYecKux KUcAoT. PasbaBneHne KOHLEHTPUPOBAHHOM CEPHOW KUCNOTbI. Bsaumogenctame
KOHLLEHTPUPOBAHHOWM CEPHOM KMUCNOTbI C CAXapoM, Lie/11t010301 U Mmeabto. O6pasLibl NPUPOLAHbIX
MWHEePasioB, COAEPKALLMX XJ0PUL HATPMA, KapboHaT Kanbumsa, dochat Kanbumua U rnapokapboHaT meam
(2). O6pasLbl NULLEBLIX MPOAYKTOB, COAEPKALLMX TMAPOKAPOOHATLI HATPUA M AMMOHMA, UX CNOCOBHOCTb
K Pa3fIoXKeHUIo Npu HarpeBaHuu. MaweHne coapl yKcycom. KayecTBeHHbIE peakLmmn Ha KaTUOHbI U
aHUOHBbI..

NabopaTtopHble onbiTbl. 12. McnbiTaHWe pacTBOPOB KMCIOT, OCHOBAHWUI U conieit MHANKaTopamu. 13.
B3ammopgencTame CoNAHON KUCNOTbI M PAcTBOPaA YKCYCHOM KMCAOTbI C MeTannamu. 14. Baumoagerictaune
CONSAHOM KUC/IOTbl M PAcTBOPA YKCYCHOM KMUCNOTbI C OCHOBaHMAMM. 15. B3anmogencremne consiHom
KMCNOTbI U PacTBOPA YKCYCHOM KUCNOTbI ¢ conimu. 16. MNonyyeHne n cBOMCTBA HEPACTBOPUMBIX
OCHOBaHWI. 17. Tnapoan3 XJ0PMAOB M ALLETaTOB LLLE/I0YHbIX MeTannoB. 18. O3HakomeHue ¢
KOMNEKUMAMM: a) meTannos; 6) HeMEeTaNN0B; B)KUCIOT; I)OCHOBaHWUM; 4)MUHEPANOB U BUONOTUYECKUX
MaTepuanoB, COAEPKALLUX HEKOTOPbIE COMN.

MpakTnueckan paborta N22. PelieHne 3KCNepMMEHTA/IbHbIX 33434 Ha MAEHTUPUKALMIO OPraHNYECKMX U
HeopraHMYeCcKMX CoeamHeHUN.



TemaTnyeckuil IVIAHUPOBAHME,

Ne Tema Kon-so | B Tom umncne Ha
yacos
YPOKM MpakT.pab | KoHtp. | J1ab.
pab pab
1 CTpoeHMe aToma M Nnepmogmyeckunit 6 5 - 1 1
3aKoH MeHaeneesa
2 CTpoeHue BelecTsa 25 23 1 1 5
3 Xumunyeckue peakumm 18 17 - 1 1
4 BeuwiectBa 1 UX CBOMCTBA 18 16 1 1 5
Peseps 1 1
WNtoro 68 62 2 4
Kaﬂeﬂl[apHO'TeMaTH‘leCKoe IJIAHUPOBAaHHUE.
Ne | No | Tema Kon- Jlata
BO Y
|.CTpoenne aToMa U nepuoau4ecKuii 3aK0H 6
J.MA.MenaejieeBa —
1 1 | AToM — cnoHas yacTuua. 1
2 |2 | DAeKTpOHHBIE KOHPHUTYpAIMH ATOMOB XUMHUYECKUX 1
2JIEMEHTOB
3 |3 | BaneHTHbIe 37€KTPOHBI U BAJIEHTHBIE BO3MOXKHOCTH aTOMOB | 1
XUMHUYECKHUX 3JIEMEHTOB
4 |4 | Ilepuonnyeckas cucreMa XUMHUECKUX JIEMEHTOB 1
MenpeneeBa B CBETE YUEHHs O CTPOEHUH aToMa
Jl.o.Nel «Koncmpyupogarnue nepuoouueckot madbauyvl
9/IEMEHMOB C UCNONb308AHUEM KAPMOYEK )
5 |5 | Ob6obuieHue 3HaHUM IO TeMe 1
6 |6 | Korrponpnas pabora Nel «CtpoeHune atoma 1
I1.CTpoenue BemecTBa — 25
7 1 WonHas xumuyeckas CBs3b 1
8 |2 | MoHHBIE KPUCTAINIMUYECKUE PEIIETKH 1
9 |3 | KoBasieHTHas XUMHUYeCKast CBS3b 1
10 |4 | Mexanu3mbl 00pa3oBaHMs KOBAIEHTHOM CBsI3M (OOMeHHbI 1 | 1
JIOHOPHO-aKIENTOPHBIN)
11 |5 | DnexrpoorpunarenbHocTs . [lonspHOCTE MOJIEKY 1
12 |6 | MonekynspHble U aTOMHbIE KPUCTALIMYECKUE PEILICTKH 1
JL.o.No2 «Onpeoenenue muna kpucmaniuyeckou peulemsu
geujecmea u Onucanue e2o ceolicmeay (CBONCTBA BEIIECTB C
STUM THUIIOM CBSI3H)




13 |7 MeTtannnueckast XuMU4ecKast CBsI3b 1

14 |8 BonoponHas Xumudeckas CBsI3b. 1

15 |9 ["a3000pa3HOe COCTOSIHHE BEIIECTBA 1

16 | 10 | IlpencraButenu ra3000pa3HBIX BEIIECTB 1

17 | 11 | Ilpaktuyeckas pabora Nel «Ilomyduenue, coOupanue u 1
pacrto3HaBaHKE Ta30B)

18 | 12 | JKugkoe cocTosiHHE BelecTBa 1
JI.o.Nod «Hcnvimanue 600wt Ha scecmkocmy. Yempanenue
HCECMKOCU 800bL»

19 | 13 | MuHepaibHbBIE BOABI, UX UCIIOJIb30BAHKE B CTOJIOBBIX U 1
Te4eOHBIX TEIISIX
J1.0.No5 «O3nakomnenue ¢ MuHepatbHbIMU 800AMUY

20 | 14 | XXuzakue KpUCTaUIBl U UX IPUMEHEHHE 1

21 | 15 | TBepmoe COCTOSIHHE BEIIECTBA 1

22 |16 | JlucuepcTHBIC CUCTEMBI 1
J1,0.No6 «O3nakomnenue ¢ OUCnepCHbiMU CUCIEMAMU»

23 | 17 | CsoiicTBa BelecTBa U cMecei 1

24 | 18 | IloHsTHE «I0JIS» M €€ PA3HOBUIHOCTH 1

25 | 19 | Pemenue 3a1a4 ¢ MpUMEHEHHUEM MaCCOBOM JTOJIH 1

26 | 20 | Ocnosuble nonoxenus TCh 1

27 | 21 | 3aBHCUMOCTBH CBOMCTB OPTraHMYECKHX BEIIECTB OT CTPOCHHS 1

28 | 22 | Ilonmumepsl, IIIaCTMACCHI 1

29 | 23 | Ilonmmepsl, BOJIOKHA 1
JI.0.No3 «O3naxomnenue c konnekyueu noauMepos:

NIACMMACC U 80JIOKOH U U30ENUS U3 HUX»

30 | 24 | O6o6maromuii ypok no teme «CTpoeHue BEIeCcTBa» 1

31 | 25 | KonTponbHas pabora No2 «CtpoeHue BEIecTBay 1
I11.Xumnyeckne BemecTsa 18

32 |1 Peakuuu, naynue 6e3 n3aMeHeHHUsl COCTaBa BEIIECTB. 1

33 | 2 | M3omepsl 1 u3oMepus 1

34 |3 Peakuuu, naynme ¢ ”3MEHEHHEM COCTaBa BEILIECTB 1
JL.o.No7 « Peakyusi 3amewjenuss meou ¢ Hcene3om 8 pacmeope
MeOH020 KYynopocay
JL.o.No§ « Peakyuu, uoywue ¢ oopazosanuem ocaka, easa u
800b1»

35 |4 | TennoBoii 3¢(eKkT XUMUIECKOH peaKknu 1

36 |5 | CKOpOCTh XMMHUYECKON peakluu 1

37 | 6 | Karanms u KaTaqm3aTopbl 1
JL.0.Ne9 «Ilonyuenue Kuciopooa pasznoxcenuem nepokcuod
8000p00A C NOMOWbIO OKCUOA Mapeanya (4) u kamanazol
cblpo2o Kapmodghensy

38 | 7 | O6paTuMOCTh XMMHUYECKHX PEaKIUii 1

39 |8 | Xumudeckoe paBHOBECHE U CIIOCOOBI €r0 CMEIICHHS 1

40 |9 | HayuHble mpUHIMITEI TPOU3BO/ICTBA HA IPUMEPE CHHTE3a 1
aMMHaKa 1 CEpHON KHCIIOTBI

41 |10 | UcTuHHBIE pacTBOPHI 1

42 | 11 | DuexTpoauTHYeCKas TUCCOITUAITUS 1

43 | 12 | XuMu4deCcKue CBOMCTBA BOJIBI 1

44 | 13 | I'mpponus coneit 1

J1.0.No 10 «Pasnuunvie cayuau 2uOpoau3a conetly




45 | 14 | 'maponu3 opraHUYECKUX COCTUMHCHUM 1

46 | 15 | OkuCITUTENBHO — BOCCTAHOBUTENBHBIE PEAKIIUU 1

47 | 16 | DmekTpoian3 pacCTBOPOB 1

48 | 17 | IIpakTdeckoe NpUMEHEHHUE DIIEKTPOIN3a 1

49 | 18 | KonrtposbHas pabota No3 «XMMHYECKUE PEAKIIUNY 1
1VV.BemiecTBa M X CBOICTBA 18

50 |1 XUMHUYECKHE CBOMCTBA METAJIJIOB 1

51 |2 [Tony4yenue meTamion 1

52 | 3 | Koppo3ust METaJIIOB U CIIOCOOBI 3aIMTH METAJIOB OT 1
KOppO3Uu

53 | 4 Hewmeramibl. OkuciuTenbHbIe CBONCTBA HEMETAJJIOB 1

54 |5 BoccranoButenbHbIE CBOMCTBA HEMETAIOB 1

55 | 6 | Knaccudukanus kucaor. XMMHYECKHE CBOMCTBA KUCIOT 1
JL.o.Nell «Hcnoimanue pacmeopos Kuciom, OCHO8AHUU CoJlell
UHOUKAMOPpAMUY
JL.o.Nel2 «Bzaumooiicmeue consaHou U YKCYCHOU KUCTOM C
Memaniamuy

56 | 7 | Ocobble cBOMCTBAa KOHIICHTPHUPOBAHHOW CEPHOM KUCIOTHI 1

57 |8 OcHoOBaHUS 1 UX KJaccuuKanys 1

58 |9 | Xumuueckue CBOHCTBAa OCHOBAaHUI 1
JL.o.Nel3 «B3aumooeticmsue CONAHOU U YKCYCHOU KUCTIOM C
CONAMUY
Jl.o.Nel4d «llomyuenue u ceoticmea HepacmeopumMblx
OCHOBAHULLY

59 | 10 | Knaccudukanus coneit u uX XMMHYECKHE CBOHCTBA 1
JL.o.Nel5 «l'udpoaus xn0puooe u ayemamos weai0yHbix
Memanios

60 | 11 | IIpencraBuTenu CoNeii M UX 3HAYCHUE 1

61 | 12 | KauecTBeHHbBIC peaKIIUH 1

62 | 13 | [IpakTudeckas padbota No2 «PerieHne sKCIIepUMEHTATBLHBIX 1
3a/1a4 Ha UACHTU(DUKAIINIO OPTAaHUYECKUX U HEOPTAaHUUECKUX
COEUHECHUIN»

63 | 14 | I'eneTmueckas CBSA3b MEXIY KJIaCCAMU HEOPTaHHUECKON 1
XUMHH

64 | 15 | I'eneTmueckasi CBSI3b MEXY KJIACCAMU OpTaHUYeCKo xummun | 1

65 | 16 | O6o61eHMEe 10 TeMe «BerecTsa 1 UX CBOHCTBA» 1

66 | 17 | [IpoMexyTouHas aTTeCTAIHS 1
KontposbHas pabora No4 «BeriecTBa 1 X CBOWCTBAY

67 | 18 | 3akm0YHTENBHBIA YPOK MO O0IIEH XUMHN 1

68 |1 | Peseps 1




