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PaGouas mporpamma 1o XUMHUH HanpaBlieHA Ha JOCTHIKEHUE O0YJIAIOIIUMUCS CIICTYFOIIHX
pe3ybTaTOB:

JIMYHOCTHBIE Pe3yJIbTaThl 00yYeHU S

Yyamuics J0JKeH:

3HAMb U NOHUMAMb. OCHOBHBIEC UCTOPUUYECKHUE COOBITHS, CBSI3aHHBIE C PA3BUTHEM XUMUH
1 00IIeCTBa; TOCTIKCHHS B 00JIACTH XUMUU U KYJIbTYPHBIC TPAAUIIUU (B YaCTHOCTH, HAYIHBIC
TPaJWIMN) CBOEU CTPAHBI; OOIIEMHPOBBIE JOCTHXKEHUS B 00JIACTH XUMHUH; OCHOBBI 3JI0POBOTO
o0pasa KH3HU; MPABHUJIA IOBEJICHUS B YPE3BBIYANHBIX CUTYAIUSIX, CBI3aHHBIX C BO3JICHCTBUEM
Pa3IMYHBIX BEIICCTB; COMMAIBHYIO 3HAYUMOCTh M COJIepKaHue Mpodeccrii, CBSI3aHHBIX C
XUMHEN; OCHOBHBIC MTpaBa M 0053aHHOCTH I'pakJaHUHA (B TOM YHCJIE ydallerocs),
CBSI3aHHBIC C JIMYHOCTHBIM, TPO(GECCUOHATBHBIM U )KU3HEHHBIM CaMOOTIPEICIICHUEM;

UCnLIMbl8ams. YyBCTBO TOPJOCTH 32 POCCHUICKYI0 XUMUUECKYIO HAYKy M YBaXKEHUE K
HUCTOPHH €€ Pa3BUTHUSA; YBAXKCHUE U MTPUHATHE JOCTI)KEHUU XUMHUHU B MUPE; YBAXKEHHUE K
OKpYXXaIoIKM (y4amumMcs, yIUTeINsM, POJUTENSAM U JIp.) — YMETh CIIYIIATh U CIBIIIATh
napTHepa, MpU3HaBaTh MPaBO KaXJIOTO HA COOCTBEHHOE MHEHHUE U MPUHUMATh PEUICHHS C
YYETOM TO3HIUN BCEX YUACTHUKOB; CAMOYBAXKEHUE U IMOI[MOHAJIBHO -TI0JIOKUTEIHHOE
OTHOIIIEHHE K CeOE;

npuzHasams: NEHHOCTH 3/I0POBBA (CBOETO U JIPYTUX JIHOJIEH); HEOOXOTUMOCTh
CaMOBBIPXEHUS, CaMOPeTU3aIliH1, COIMATLHOTO MTPU3HAHMS,

0CO3HABAMb: TOTOBHOCTD (MJIM HETOTOBHOCTH) K CAMOCTOSATEIFHBIM MTOCTYIIKaM U
JNEUCTBUSIM, IPUHSTHIO OTBETCTBEHHOCTH 3a UX PE3YyJbTAaThl; TOTOBHOCTD (WX
HETOTOBHOCTH) OTKPBITO BBIpaKaTh U OTCTAaWBATh CBOIO MO3HUIIUIO M KPUTHIHO OTHOCHUTHCS K
CBOHUM IOCTYIKaM;

nposAenAms: N00POKEIaTeIbHOCTD, TIOBEPHUE U BHUMATEIBHOCTD K JIFOJIIM, TOTOBHOCTbH K
COTPYIHUYECTBY U JIPYKO€, OKa3aHUIO MTOMOIIIN HYXXIAIOIITUMCS B HEH; YCTOWYNBBIN
MO3HaBaTEIbHBIN UHTEPEC, HHUIIMATUBY U JIFOO03HATEILHOCTh B U3y4YEHUU MUPA BEIIECTB U
peaxiuii; neaeycTpeMIeHHOCTh U HACTOWUNBOCTh B IOCTUKEHUH 11€JIeil, TOTOBHOCTh K
MPEOI0JICHUIO TPYIHOCTEH; YOSKAEHHOCTh B BOSMOKHOCTHU MO3HAHUS TPUPOIBI,
HEO00XO0IMMOCTH Pa3yMHOTO UCIOJIb30BaAHUS JOCTHKEHUNM HAYKU M TEXHOJIOTUHN JJIsl Pa3BUTHS
oOIIIeCTBA;

yMemby: yCTAHABIUBATH CBSI3b MEXAY I[€JbI0 U3YUCHHSI XUMHUU U TEM, JUIs 4Yer0 OHA
OCYIIECTBIISIETCS (MOTHBAMHU); BBITIOJIHIATH TPOTHOCTHYECKYIO CAMOOIIEHKY, PETYIHPYIOLIYIO
AKTHUBHOCTH JIMUHOCTH HA 3Talle €€ BKJIIOUECHUS B HOBBIM BUJ E€ATEIbHOCTHU, CBA3AHHBIN C
HA4yaJIoOM U3Y4eHHUS HOBOTO y4eOHOTr 0 MpeIMeTa — XUMUU; BBIIIOJIHATh KOPPUTHUPYIOIIYIO
CaMOOIIEHKY, 3aKIJII0UAIOIYIOCSl B KOHTPOJIE 3a MPOLECCOM U3YYEHHUSI XUMUU U BHECEHUU
HEO00XO0UMBIX KOPPEKTHBOB, COOTBETCTBYIOIIUX 3TAaaM M crioco0aM M3y4eHHUs Kypca X1 MUH;
CTPOUTH KUZHEHHBIE U MPO(PECCUOHATBHBIE TIaHbI C YYETOM KOHKPETHBIX COIUATbHO-
HUCTOPUYECKHX, MOJTUTUYECKUX U IKOHOMUUECKUX YCIOBUI; 0CO3HABaTh COOCTBEHHbBIE
LIEHHOCTU U UX COOTBETCTBHE MPUHUMAEMbIM B KM3HU PEUICHUSIM; BECTH AUAJIOT Ha OCHOBE
PaBHOIMPABHBIX OTHONICHUN U B3aUMHOTO yBa)KEHUSI; BBIJCISATh HPABCTBEHHBIN aCHEKT
MOBEJIEHUS U COOTHOCUTH MOCTYNKHU (CBOU U JAPYTHX JIIOJEH) U COOBITHS C MPUHSATHIMU
3TUYECKUMHU HOPMaMHM; B IIpeJeaax CBOMX BO3MOKHOCTEN MPOTUBOIEUCTBOBATH ICUCTBUAM U
BIIMSIHUSIM, MPEJICTABISIIONIUM YTPO3y KU3HU, 30POBbIO U O€30MaCHOCTH JIUYHOCTH U
oO1ecTna.

MeranpeameTHblie pe3yabTaTbl 00y4eHHs !

- UCTOJIb30BAHNE YMEHUW U HaBBIKOB PA3JIMUHBIX BUJIOB [TO3HABATEIILHON NEATEIBHOCTH,
MIPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUS (CHCTEMHO-UH(GOPMAIIMOHHBIN aHATH3,
MOJETUPOBAHNE) TSl U3YUCHHSI PA3TUYHBIX CTOPOH OKPYXKAIOIIEH NeHCTBUTEIHHOCTH;

- HCIIOJIb30BAHME OCHOBHBIX MHTEIIEKTYATbHBIX OIepaluii: GopMynIupoBaHue TUIIOTE3,
aHallu3 M CHHTE3, CpaBHEHUE, 0000IIeHNEe, CUCTEMATH3allisl, BBISBICHUE IPUYNHHO -
CJIE/ICTBEHHBIX CBSA3EH, MOUCK aHAJIOTOB;



- YMCHHC I'CHCPHUPOBATb UACHU U ONIPCACIIATL CPCACTBA, HCO6XOZ[I/IMBIC IJIA UX peajin3aluu,

- YMCHHC OIIPCACIIATH LCIIU U 3aaa4U ACATCIIbHOCTH, BBI6I/IpaTB CpCACTBa pCain3allvi LCJIN U
MPUMCHATH UX HA MPAKTUKE,

- UCIIOJIb30BAHHUEC PA3JIMYHBIX UCTOYHUKOB IJIA IMOJTYYCHHUA XUMHYECKOM I/IH(i)OpMaLII/II/I.

IIpenmeTHble pe3yabTaThl 00yYeHHS !

BbInycKHUKH Hay4yaTcs:

- XapaKTepU30BaTh OCHOBHBIE METO/IbI I03HAHUS: HAOIIOACHNE, U3MEPEHHE, SKCIIEPUMEHT;

- OTIMCHIBATh CBOWMCTBA TBEP/BIX, JKUIKHX, Ta3000pa3HbIX BEIIECTB, BBIIEISAS UX
CYLIECTBEHHbIE IPU3HAKHY;

- PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MMOHATHN «aTOM», «MOJICKYIIay, «XUMHUECKHUI
AIIEMEHT», «IIPOCTOE BELIECTBOY, «CII0KHOE BEIIECTBOY, «BAJIEHTHOCTHY, «XUMUYECKast
peaxuus», UCIO0JIb3Ys 3HAKOBYIO CUCTEMY XUMMUH;

- pacKpbIBaTh CMBICI 3aKOHOB COXPaHEHHs MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHON TE€OPHH;

- pa3nuyaTh XUMHUYECKUE U PU3NYECKHE SIBICHUS;

- Ha3bIBaTh XUMHUYECKUE AJIEMEHTHI;

- OIPENIENIATh COCTAB BEIECTB MO UX Gopmyrnam;

- OIPENENATh BAJIEGHTHOCTh aTOMa 3JIEMEHTA B CO€AMHEHUSX;

- OTIPECISITh TUI XUMHUYECKHIX PEaKITHii;

- Ha3bIBaTh MIPU3HAKH U YCIOBHS MPOTEKAHMS XUMHYECKIX PEaKITHiA;

- BBISIBJIATH TIPU3HAKHU, CBUIETEIHCTBYIOIINE O TIPOTEKAHUN XUMHUECKOW PEaKInu Tpu
BBITIOJTHEHUH XMMHUYECKOTO OITBITa;

- COCTaBJIATH (POPMYJIbI OMHAPHBIX COCTUHEHUI;

- COCTaBJISITh YPaBHEHUSI XUMUUYECKUX PEaKIUil;

- coOmoaTh mpaBuia 0e301MacHON paboThI MPU MTPOBEJACHHUH OIIBITOB;

- TI0JIL30BATHCS JIAOOPATOPHBIM 00OPYIOBAHUEM H TTOCYIOM;

- BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIL[ECTB;

- BBIYHUCIIATH MACCOBYIO JI0JII0 XUMUYECKOTO 3JIEMEHTA M0 (opMyJie COCTUHEHUS;

- BBIYHUCIIATH KOJIMYECTBO, 00BEM HIIM MacCy BEIIECTBA [0 KOJUYECTBY, 00beMy, Macce
peareHToB WK MPOAYKTOB PEaKIIHH;

- XapaKTepu30BaTh (PU3NYECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOIa U
BOJIOPO/JIa;

- 1I0JIy4aTh, COOUPATH KUCIOPO/ U BOJIOPOS;

- pacno3HaBaTh OMBITHBIM ITyTeM ra3000pa3HbIe BEUIECTBA: KUCIOPO, BOAOPO/I;

- packpbIBaTh CMBICI 3aKOHA ABOTapo;

- PacKpbIBaTh CMBICI MOHATUHN «TEIIOBOM 2PPEKT peakuny», «KMOJISIPHBINA 00BEM»;

- XapaKTepu30BaTh (PU3NYECKUE U XUMUUYECKUE CBOMCTBA BOJIBI;

- PacKpbIBaTh CMBICI IOHATHUS «PACTBOPY;

- BBIYUCIIATH MAaCCOBYIO JIOJII0 PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

- IPUTOTOBIIATH PACTBOPHI C OIMPENICTICHHON MacCOBO J10JIel PaCTBOPEHHOTO BEIIECTBA;

- Ha3bIBaTh COCTUHEHUS U3yYCHHBIX KJIACCOB HEOPTaHUYECKUX BEIECTB;

- XapaKTepu30BaTh (pr3nyYecKre U XUMHUUECKUE CBOMCTBA OCHOBHBIX KJIaCCOB
HEOPraHMYECKUX BEIIECTB: OKCUIOB, KUCIOT, OCHOBAaHUH, COJIEH;

- OIIPENENATH IPUHAIEKHOCTD BEILIECTB K OTNPEACIEHHOMY KJIACCy COCIUHEHMI;

- COCTaBJIATH (GOPMYJIbl HEOPraHMUECKUX COCAMHEHUH N3y4EeHHBIX KIIACCOB;

- IPOBOJIUTH ONBITHI, MOATBEPKIAIONINE XUMUUECKHE CBOMCTBA N3YUEHHBIX KJIaCCOB
HEOPraHUYECKUX BEILECTB;

- pacro3HaBaTh, ONBITHBIM ITyTEM, PACTBOPHI KUCIIOT U IIEJI0YeH M0 N3MEHEHHUIO OKPACKU
WHMKATOPA;

- XapaKTepu30BaTh B3aMMOCBS3b MEXKIY KJIaCCAMH HEOPraHUYECKUX COCTUHEHUH;

- packpbiBath cMblca [lepuoaudeckoro 3axona J[.M. Menneneesa;



- 00BSACHATD (PU3UYECKHI CMBICI AaTOMHOTO (TIOPSAKOBOT0) HOMEpa XMMHYECKOTO AJIEMEHTa,
HOMEPOB I'PYIIILI U ITepuoja B nepuoanudeckon cucreme .M. Menneneesa;

- 00BSACHATD 3aKOHOMEPHOCTH U3MEHEHHUSI CTPOCHHS aTOMOB, CBOICTB 2JIEMEHTOB B IpEIeIax
MaJIbIX IEPHUOJAOB U INIaBHBIX IMOATPYIIIT;

- XapaKTCpU30BaThb XUMHUUYCCKUC SJICMCHTLI (OT BOaOpoOda 10 KaJIBI_[I/IH) Ha OCHOBC UX
0JIOXKEeHUs B nepuoauueckoit cucreme [[.1. MenneneeBa u 0coOEHHOCTEN CTPOSHUS UX
aTOMOB;

- COCTaBJISITh CXEMbI CTPOEHHS aTOMOB NEepBBIX 20 371€eMEHTOB nepuoarueckoi cucremsl J. 1.
MenneneeBa;

- paCKphIBaTb CMBICJI MOHATHH: «XUMHAYeCcKas CBA3b», «QJICKTPOOTPHULATCIBHOCTDY,

- XapaKTepU30BaTh 3aBUCUMOCTh (P3UIECKUX CBOMCTB BEIIECTB OT TUIA KPUCTATUINIECKOM
pelIeTKY;

- OIIpCACIIATh BUJ XAMHWYECKON CBSI3H B HEOPraHM4CCKUX COCANHCHUAX,

- U300paXkaTh CXEMbl CTPOEHUS MOJIEKYJI BELIECTB, 00pa30BaHHBIX Pa3HBIMU BUIAAMHU
XUMHYECKUX CBS3EH;

- PacKpbIBaTh CMBICI OHATUN «HOH», KKATHOH», «aHUOH, «AJEKTPOIUTHIY,
«HEAIEKTPOJIUTBIY, «AIEKTPOIUTUYECKAS AUCCOLUALIMSDY, KOKUCIUTEIDY, «CTENEHb OKUCIICHUS»
«BOCCTAaHOBHTEIbY, «OKHCIEHUE, KBOCCTAHOBIICHHE);

- OIIPENENATh CTENEHb OKUCICHHUS aToMa 3JIEMEHTa B CO€IMHEHUU;

- paCKphIBaTb CMBICJTI TCOPHUHU BHGKTPOHHTquCKOﬁ AUCCOoIMaInuu;

- COCTaBJIATh YPaBHEHUS AJIEKTPOJIUTUYECKON JUCCOIUAIMU KUCIIOT, IIEI0YEH, COJIEH;

- 0OBSICHSTH CYLTHOCTb MPOLIECCa SIEKTPOIUTHUECKON AUCCOIMALMY U PEaKIIMi HOHHOTO
oOMeHa;

- COCTaBJIATh NOJHBIE U COKPAIlEHHbIE HOHHBIE YPABHEHMSI peakMi oOMeHa;

- ONPEAEIATh BO3MOKHOCTh MPOTEKAHUsI pEakMi HOHHOTo 0OMeHa;

- IPOBOJUTH PEaKLUH, OATBEPKAAIOIINE KAYECTBCHHBIN COCTAB PA3JINYHBIX BEILECTB;

- OIIPEIENATh OKUCIUTEIb U BOCCTAHOBUTEIID;

- COCTaBJISITh YPABHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIUN;

- Ha3bIBaTh (DAKTOPHI, BIUAIOIINE HA CKOPOCTh XUMUYECKOH peakIny;

- KJIacCU(pUUUPOBATh XMMUUYECKHE PEAKIIUU TI0 PA3IMUHBIM IPU3HAKAM;

- XapaKTepU30BaTh B3aUMOCBS3b MEXKIY COCTAaBOM, CTPOCHHEM U CBOICTBAMH HEMETAILIIOB;

- IPOBOJIUTH ONBITHI 10 NOJIYYEHUIO, COOMPAHUIO U U3YYEHUIO XUMUYECKUX CBOMCTB
ra3o00pa3HbIX BELIECTB: YIIIEKUCIIOTO ra3a, aMMHaKa;

- pacro3HaBaTh OIBITHBIM ITyTEM ra3000pa3Hble BEIIECTBA: YIJIEKUCIBIN Ta3 U aMMHUAK;

- XapaKTepU30BaTh B3aUMOCBSA3b MEKY COCTABOM, CTPOCHUEM U CBOWCTBAMHU METAJLIOB;

- Ha3bIBaTh OPraHUYECKUe BEIeCTBa 110 UX (popMysie: MeTaH, 3TaH, TUJIEH, METAHOJI, 3TaHOJI,
[JIALIEPUH, YKCYCHAs KACI0Ta, aMUHOYKCYCHasl KMCIIOTa, CTEAPUHOBAs KUCJIOTA, OJICMHOBAs
KHCJIOTa, TIII0K03a;

- OLICHUBATh BIIMSAHUE XUMHUECKOTO 3arps3HEHUS OKPYKAIOIIEH Cpelbl HA OPraHu3M
YEJI0OBEKA;

- IPaMOTHO 00palaThCs ¢ BEIIECTBAMHU B [IOBCEIHEBHON KU3HH,

- OIIPEIENIATh BO3MOXHOCTh IPOTEKaHUS PEaKLIMA HEKOTOPBIX IPEACTABUTENIEH
OpPraHMYECKUX BEILECTB C KUCIOPOJOM, BOAOPOJIOM, METAIIIIAMH, OCHOBAHUSMH, TaJIOT€HAMH.

BpInyCKHUK MOJYYHT BO3MOKHOCTh HAYYHUTHCH:

- gpblOgUcaMb U npoeepAntb IKCNepUMeRnaibro cunones3bl O XUMUu4eCKux C60lCMeEax
eeuiecnie Ha OCHoese Ux cocmasa u CmpoeHust, ux cnocobrocmu ecnynambs 6 XumudecKkue
peaxkyuu, o xapakmepe u npoOYKmMax pasiudHulX XUMUYECKUX peaKyull;

- Xapakmepusoeambs seugecmed no cocmasy, CMpoOeHUIo u 0601207’1’1661]1/!, ycmanaesiueamao
NPUYUHHO-CIEOCMBEHHbLE CBA3U MeNCOY OAHHBIMU XAPAKMEPUCTUKAMU 8eUecmEd;
coCmasnsims MOJIEKYIAPHbLE U NOJHbIE UOHHbIE YPAGHEHUS NO COKPAUWEHHBIM UOHHBIM
VDABHEHUAM,



- NPOZHO3UPOBAMb CHOCODHOCMb euecmed NPOsEIAMb OKUCIUMENbHbLE UTU
80CCMAHOBUMENbHBIE CEOUCBA C YYEemOM cmeneHell OKUCTIeHUS DJIeMEHMO08, BX00AUUX 8 €20
cocmaes;

- COCMABIAMb YPAGHEHUs PeaKyull, COOMEEMCmMEYIOWUX NOC1e008amMeNbHOCMU NPeEpaujeHUl
HeOpeaHUu4ecKux 8euecms pasiuiblx Kiaccos,;

- 8b108U2AMb U NPOBEPSAMb IKCNEPUMEHMATLHO SUNOME3bl O PE3YIbMamax 6030etcmeus
PA3IUUHBIX (YAKMOPO8 HA USMEHEHUe CKOPOCU XUMUYECKOU PeaKyuul,;

- UCNOIL308aMb NPUOOPEMeHHble 3HAHUSA 0I5l IKOJLOSUYECKU SPAMOMHO20 NOBEOEHUsL 8
OKpydHcaroweli cpeoe;

- UCNOIL308aMb NPUOOPEMeHHble KloUesble KOMNemeHYUU NPU 8bINOJHEHUU NPOEKMOo8 U
VUeOHO-UCCe008aMENbCKUX 3a0at NO U3VHEHUIO CBOUCME, CNOCOD08 NONYYeHUs U
PACNO3HABAHUSL BEUECTE;

- 00BEeKMUBHO OYEHUBAMb UHPOPMAYUIO O BEUECNBAX U XUMULECKUX NPOYECCax,
KPUMU4ecKy OMHOCUMbCSL K NCe8OOHAYYHOU UHDOpMayuu, HedoOpoCco8ecmHOU peKiame 6
cpeocmeax mMaccogou uHgopmayuu,

- 0CO3HABAMb 3HAUEHUE MEeOPEeMULeCKUX 3HAHUL N0 XUMUU OJis NPAKMUYECKOlL
0esmenbHOCMU YeN08eKd,

- co30asamb MOOeNU U CXeMbl O peuleHuUs Y4eOHbIX U NO3HABAMENbHbIX 3a0a4, NOHUMAMb
HEe0OX00UMOCMb COOII00EHUsL NPEONUCAHUU, NPeONaA2aeMblX 8 UHCMPYKYUSAX NO UCNOTb30BAHUIO
JIeKapcme, cpeocma OblmoBoU Xumuu u op.

Coaepxxanue yyeOHoro npeagmera «Xumus» 8-9 kiacc
8 KUIIACC (24 B Hemento, Bcero 684)
Beenenne (44.)

[Ipenmer xumuu. MeTo1bl MO3HAHMS B XUMUU: HAOJIOIEHUE, SKCIIEPUMEHT,
MojenupoBanue. CTOUHUKN XUMUYECKOW HH(OpMaLKH, ee MoTydeHrue, aHallu3 U
MIpEeJCTaBJIECHUE €r0 Pe3yabTaToB.

[ToHsATHE O XUMHYECKOM JIeMeHTE U (opMax ero CylnecTBOBaHUA: CBOOOIHBIX aTOMax,
MIPOCTHIX U CJIOKHBIX BEIIECTBAX.

[IpeBpamenus BeniectB. OTIMUNE XUMHYCCKUX PEAKIIUA OT PU3UIECKUX SBJICHUN. PoJib
XUMUHU B KU3HH YEIIOBEKA.

Kparkue cBeneHus U3 HICTOPUU BO3ZHUKHOBEHUS U Pa3BUTHS XUMUU. Poib
OTEYECTBEHHBIX YUCHBIX B CTAHOBJICHUH XMMHUUECKOI Hayku — paboTel M. B. JlomonocoBa, A.
M. bytneposa, [I. 1. Menneneena.

XUMHUUYECKas CHMBOJIMKA. 3HAKU XUMUYECKHUX PJIEMEHTOB U MIPOUCXO0KICHNE UX HA3BaHUU.
Xumnueckue hopmyisl. Maaekcsl u koddduimentsl. OTHOCUTEIBHBIC aTOMHAS U
MoJieKyJsipHas Macchl. [IpoBeneHne pacueToB MacCOBOM J0IM XUMHUYECKOTO 3JIEMEHTA B
BEII[ECTBE HA OCHOBE €r0 (hOPMYIIBIL.

[Tepuoaunueckas cucrema xumudeckux snementoB J[. . Menaeneesa, ee CTpyKTypa:
MaJsible U OOJBIIUE MEPUOIbl, TPYIIIBI U MOArpymnbl. [lepuoandeckas cucrema Kak
CIPaBOYHOE MOCOOME AJIs MOTYyYEHUs CBEJCHUN O XUMHYECKUX DIIEMEHTaX.

Jemoncmpayuu. 1. Moaenu (1apocTep>kHEBbIE) Pa3IMUHbBIX MPOCTHIX U CIIOKHBIX BEIIECTB.
2. Konnekuus CTEKISSHHON XuMHuueckoi nocybl. 3. Komiekuus MaTepuanoB U U3eIUl U3
HHUX Ha OCHOBE allfoMuHus. 4. BzauMojielicTBue Mpamopa ¢ KUCJIOTOW U IOMYTHEHHUE
W3BECTKOBOU BO/IBI.

Jlabopamopnsie onvimut. 1. CpaBHEHUE CBOMCTB TBEPABIX KPUCTAUIMYECKUX BEIIECTB U
pactBOpoB. 2. CpaBHEHUE CKOPOCTU UCTIAPEHUS BOJIbI, OJI€KOJIOHA U 3TUIIOBOTO CIUPTA C
¢bunbTpOoBaILHONU OymMaru.

IIpeaMeTHbIE pe3yJbTATHI 00yUCHUS !

JloJDKHBI 1aBaTh ONPEAEIICHUs IOHITUSIM: AmOM, MOAEKYId, XUMUYECKUU ITeMeHm,
gewecmeo, nNpoCmoe Gewecmeo, CLONCHOE BeUjecmso, C80UCMBA BeUwjeCms, XUMU4ecKue s61eHus,
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Quzuueckue A61eHU, XUMUYECKUL 3HAK, WA CUMBOI, KOIPhuyuenmol, UHOEKCbl, XUMUYECKASL
Gopmyna, omuocumenvHas AMOMHASL MACCA, OMHOCUMENbHAS MOAEKYIAPHAS MACCA, MACCOBASL
00151 2/1leMeHma; ONUCHIBAaTh U CPABHUBATH MPEAMETHI H3yUCHHS €CTECTBEHHO-HAYIHBIX
JTUCIHIUIAH, B TOM YHCIIE XUMUH, Ta0mnuHyto Gopmy [leproamdeckoii CHCTEMBI XUMUYECKIX
anemenToB /.M. MenneneeBa, moyoxxenue eMenta B Tabnuie /.M. Menaeneena;
KJIaCCH(UITMPOBATH BEIIECTBA [0 COCTABY; XapaKTePHU30BaTh OCHOBHBIC METO/IbI H3yICHHUS
€CTECTBEHHO-HAYYHBIX TUCIUIUINH; Pa3IudaTh Tella U BEUIECTBA, XUMUYCCKUIN AIEMEHT U
MIPOCTOE BEIIECTBO; OMUCHIBATH (DOPMBI CYIIIECTBOBAHUS XHM. JJICMEHTOB, CBOHCTBA BEIIIECCTB;
OOBSACHATH CYITHOCTh XUMHUYECKUX SBIICHUN U VX MPUHIIUITAATHEHOTO OTJIMYHS OT (PU3NICCKUX
SIBJICHUH; XapaKTepU30BaTh POJIb XUMHH B )KM3HU YETIOBEKA; POJIh OCHOBOIIOJIOKHUKOB
OTEYECTBEHHOM XUMHUU; BHIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO MAcCy BEIIECTBAa U
MacCOBYIO JIOJIF0O XMMHUYECKOTO 2JIEMEHTA B COEJMHEHUSX; U3BJIEKAaTh NH(POPMAIUIO O BEIIECTBE
13 GOpMyIbI COETMHEHUS.

MetanpeamMeTHblie pe3yJibTaTbl 00y4eHHs :

[1.: ycranaBnuBaTh NPUIMHHO-CIIEACTBEHHBIE CBSI3H; OMPECISITh CYIIIECTBEHHbBIE TPU3HAKU
00BEKTa; COCTABJISITH CIIOKHBIN MJIaH TEKCTA; MOJTyYaTh HHOOPMAITUIO U3 PA3TUYHBIX
HMCTOYHHUKOB; TPOBOIUTH HAOMIO/IeHNE, pab0oTaTh ¢ HATYpaJIbHBIMH 00BEKTAMU; UCTIOIH30BaTh
3HAKOBOE MOJIETMPOBAHUE; OCYLIECTBIISITh KAUECTBEHHOE U KOJIMYECTBEHHOE OTIMCAaHNE
KOMIIOHEHTOB 00OBEKTa.

P.: popmynupoBaTs 11€7h YpOKa U CTABUTH 33/1a4l, HEOOXOUMBIE IS €€ TIOCTHKCHUS;
IUTAaHUPOBATh CBOIO JIEATENILHOCTh U MTPOTHO3UPOBATh €€ pe3ybTaThl; paboTaTh IO MJIaHy,
CBEPSATH CBOU JICHCTBUS C LIETBIO U, TPH HEOOXOTUMOCTH, KOPPEKTHUPOBATH OIIHOKH
CaMOCTOSITENIHO; O(POPMIIATH OTUET, BKIIIOYAIOLIUI OMMCaHUE HAONIOIEHNUS, €T0 Pe3yNIbTaToB,
BBIBOJIOB.

K.: ctpouTh peueBbie BEICKa3bIBAaHUS B YCTHOW U MUCHbMEHHOM (pOopMe; BECTH AHAIIOT U
y4acTBOBATh B JMCKYCCUU JJISl BBISIBJICHUS PA3HBIX TOUYEK 3pEHUS Ha pacCMaTPUBAEMYIO
nH(OPMaLIKIO; BHIPAXKATh U ApIYMEHTHPOBAThH CBOIO TOUKY 3PEHHUSI.

ATOMBI XHMHY€ECKHX 3JIeMeHTOB (8 4.)

ATOMBI Kak (hopMa CYIIECTBOBAHUS XUMHUECKUX AJIeMeHTOB. OCHOBHBIE CBEJICHHS O
CTPOCHHUH aTOMOB. [[0Ka3aTeabCTBa CIOKHOCTH CTpoeHUs aToMOB. OnbIThl Pezepdopra.
[lnaneTapHast MOJ€Nb CTPOCHUS aTOMA.

CocTaB aTOMHBIX siiep: TPOTOHBI, HEUTPOHBI. OTHOCHUTEIbHAA aTOMHAs Macca.
B3auMocBs3b MOHATHIA «ITPOTOHY», KHEUTPOH», KOTHOCUTEIIbHAS aTOMHAsI Maccay.

M3MeHeHure ynciia MpOTOHOB B sJIpe aToMa — 00pa30BaHUE HOBBIX XUMHYECKUX
9JIEMEHTOB.

N3MeHeHne ynciia HEHTPOHOB B siipe aToMa — oOpa3oBaHue n30TonoB. COBpeMEHHOE
OIpe/ieICHUE MOHATUSA «XUMUYECKUM Ai1eMeHT». M30Tomnbl Kak pa3HOBUAHOCTH aTOMOB
OJTHOT'O XUMHYECKOTO DJIEMEHTA.

DnekTpoHbl. CTpOEHUE 3JIEKTPOHHBIX YPOBHEN aTOMOB XMMUUYECKUX 3JIEMEHTOB MaJbIX
nepuo1oB. [IoHsATHE 0 3aBEPLIEHHOM 3JIEKTPOHHOM YPOBHE.

[Iepnoauueckas cucrema Xxumuueckux annemMeHToB 1. 1. MeneneeBa u CTpoeHUE aTOMOB
— (GUBUYECKHI CMBICI MOPSIKOBOTO HOMEpa dJeMEeHTa, HOMEpa TPYIIbI, HOMepa MePHo/Ia.

N3MmeHenue uncia 2JIEKTPOHOB HA BHEIIHEM JIEKTPOHHOM YPOBHE aTOMa XMMHUUYECKOTO
3leMeHTa — 00pa3oBaHUE MOJOKUTEIbHBIX U OTPHUIATEIbHBIX HOHOB. MOHBI, 00pa3oBaHHbBIE
aTOMaMH METAJUIOB U HEMETAJIOB. [ [pUUnHBI U3MEHEHNS METAIIIMYECKUX U
HEMETANTNYECKUX CBOMCTB B Ieproiax u rpymnmax. O0pa3oBaHre OMHAPHBIX COEAMHEHUM.
[TonsiTue 00 noHHOM cBs3u. CxeMbl 0Opa3oBaHMsI HOHHOH CBs3H. B3anuMoseiicTBue aToOMOB
AIIEMEHTOB-HEMETAIIIOB MEXK 1Y o000 — oOpa3oBaHUE IBYXaTOMHBIX MOJIEKYJ MPOCTHIX



BemiecTB. KoBaneHTHasi HEMOJIsIpHAsE XUMUYECKast CBSI3b. DJIEKTPOHHBIE U CTPYKTYpPHbIE
(bopmMyIIBL.

B3anmMopeiicTBue aTOMOB HEMETAILJIOB MEXKAY c000i — oOpazoBaHre OMHAPHBIX
COEIMHEHUI HEMETAJI0B. DJIEKTPOOTPULIATEILHOCTh. KOBaleHTHAS NOJISIpHASL CBSI3b.
[ToHsiTHE O BaJICHTHOCTH KaK CBOMCTBE aTOMOB 00pa30BBIBATh KOBAJICHTHBIE XUMHUYECKUE
cBa3u. CocraBienue Gpopmysn OMHAPHBIX COCTUHEHM 1O BajleHTHOCTU. HaxoxaeHue
BJICHTHOCTH 110 OpMysie OMHAPHOTO COCTUHCHHUS.

B3anmMopeiicTBre aTOMOB METAJJIOB MEXIy co00# — 00pa3oBaHKE METaJUIMUECKUX
kpucrtawioB. [[oHATHE O METANIMUYECKON CBSA3H.

Jemoncmpayuu. Monenu aToMOB XMMUYECKUX J1eMeHTOB. [lepuonnueckas cucrema
xumudeckux dnementoB J1. 1. MenzaeneeBa (pa3audabie GOPMBI).

Jlabopamopnuie onvtmet. 3. MoienupoBaHue MpUHLUIA JEHCTBUS CKAaHUPYIOILETO
MuKpockomna. 4. M3roToBieHne Moiesiel MoJieKysl OMHapHBIX coeauHenuit. 5. 3rotoBieHue
MOJIEJH, HJUTIOCTPUPYIOIIEN CBOMCTBA METAJUTMUYECKOM CBS3H.

KontpoabHnas padora Ne 1 «ATOMBI XUMHUECKUX 3JIEMEHTOBY.

IIpeameTHbIE pe3yJbTATHI 00YUEHUS !

JIOoJKHBI 1aBaTh ONpEeNIEHUSI IOHITUSM: HPOMOH, HelMpPOH, S1eKMPOH, XUMUYECKULL
IeMEeHM, MACCOB0€ YUCTO, U30MON, INEKMPOHHBLU CIIOU, IHEP2eMUYECKULL YPOBEHb, dJIeMeHMbl-
Memannvl, d1eMeHmbl-HeMemaivl, UOHHAS C653b, UOHbBL, KOBANEHMHAS HENONAPHAS CE53b,
KOBANEHMHAS NOJIAPHASL C853b, INEKMPOOMPUYAMETIbHOCTb, 8ATIEHMHOCMb, MEMALIUYECKAs.
C6513b, OTIMCHIBATh COCTaB aToMOB An1eMeHTOB Ne 1-20 B Tabnune [{.11. Menneneesa; nomy4yaTh
XUMUYECKYIO0 HH(POPMAIIUIO U3 Pa3IMIHBIX UCTOYHUKOB; COCTABIISATH CXEMBI pacTpeIeIeHUs
AJIEKTPOHOB I10 3JIEKTPOHHBIM CJIOSIM B 3JIEKTPOHHOU 000JI04Ke aTOMOB; OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHHs CBOMCTB XUMUYECKUX AJIEMEHTOB B MepHoiaX U rpymnmnax (rJ1aBHbIX
noarpymnmax) [ICX3 ¢ Touku 3peHust TEOpUU CTPOCHUSI aTOMa; OTIPEACIISATh MOHATHS,
COCTaBJIATh CXEMbI 00pa30BaHUs MOHHOM CBS3U; ONPEAENATh TUI XUMUYECKON CBSA3H T10
(dbopmyIe BelecTBa; MPUBOAUTDH IPUMEPHI BELIECTB C HOHHOM CBS3BIO; XapaKTEpHU30BaTh
MEXaHHU3M 00pa30BaHMsI HOHHOW CBSA3H; COCTABIISITh CXEMbI 00pPa30BaHMs KOBAJICHTHOU
HEMOJIIPHON CBSA3H; UCIIOJIb30BaTh 3HAKOBOE MOJICTTMPOBAHUE; OMPENENISITh TUIl XUMUYECKOM
CBsI3M 10 (opMyJie BEIIEeCTBA; MPUBOIUTH IPUMEPHI BEIIECTB ¢ KOBAJIEHTHOMN HETIOJISIPHOM
CBSI3bI0; XapaKTEPU30BaTh MEXaHN3M 00pa30BaHMs KOBAJIEHTHOM HEMOJISIPHOMN CBA3H;
COCTaBJIISATh CXEMbI 00pa30BaHNs KOBAJCHTHOM MOJISIPHOM CBSI3U; IPUBOIUTH PUMEPHI BEILIECTB
C KOBAJICHTHOM MOJIIPHOM CBSI3bI0; XapaKTEpU30BaTh MEXaHU3M 00pa30BaHUs KOBAJIEHTHON
MOJISIPHOM CBSA3H; COCTABIISITh CXEMbl 00pa30BaHMs METAJUTMUECKOM CBSI3U; IPUBOIUTH IPUMEPDI
BEIIECTB C METAJUIMYECKOM CBS3bIO; XapaKTepU30BaTh MEXaHU3M 00pa30BaHUs METAJUTMYECKOM
CBSI3H; YCTaHABIIMBATh IPUYMHHO-CIICCTBEHHBIE CBSI3U: COCTAB BELIECTBA — TUI XUMUYECKOM
cBsi3u. HayuuThcsi IpUMEHSTH MOJIy4eHHbIC 3HAHUS B COOTBETCTBHU C PElIaeMOM 3aaueit;
PacKpbIBaTh CMBICI BXKHEUIIINX U3YYEHHBIX TOHATHIA; COCTaBISITh (POPMYIIbI OUHAPHBIX
COEIMHEHUH 10 U3BECTHOW BaJICHTHOCTH; PACCUUTHIBATH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO Maccy
1o opmyIe BelecTBa, MaCCOBYIO JIOJII0 XUMUYECKUX JIIEMEHTOB B CII0)KHOM BEIIIECTBE;
OTIPEEINATh TUI XUMHUYECKOU CBS3H 10 (OopMyJie BEIIECTBA; COCTABIATH CXEMbI 00pa30BaHUS
KOBaJICHTHOM MOJIIPHOM M HETIOJIIPHOM, MOHHOM M MeTallInyeckoil cBsi3u. Hayuurbes
CaMOCTOSITENIbHO TPUMEHSTh 3HAHUS, OJTYYEHHbIE TPU U3YUYEHUU TEMBI, IIPH BHITOJTHEHUN
1abopaTOPHBIX U KOHTPOJBHBIX PaboOT.

MeTanpeamMeTHblie pe3y/ibTaTbl 00y4eHHs |

I1.: ucrionp30BaTh 3HAKOBOE, AHATOTOBOE U (PU3MUECKOE MOJICIIMPOBAHKE; OCYILIECTBIISAThH

Ka4C€CTBCHHOC U KOJIMYCCTBCHHOC OMMMCAaHUEC KOMIIOHCHTOB O6’BCKT3.; OCYHICCTBJIATH CPABHCHUC,
CO3JaBaThb 0606H_ICHI/IH, YCTaHaBJIMBAThb aHAJIOTHUH, JACJIaTh BBIBO/JbI; IIOJTYYaTh I/IH(I)OpMaI_[I/IIO u3
Pa3JIMIHBIX UCTOYHUKOB; ITPOBOANUTH Ha6J'IIOIlCHI/IC.

P.: (I)OpMyJ'II/IpOBaTB [eJib ypoKa U CTaBUTh 3a1a4H, HCO6XOI[I/IMBIC IS e€ JOCTHIXKCHMUA,
IIaHUPOBATH CBOKO ACATCIIBHOCTD U ITPOTHO3HUPOBATH eé PE3YJIbTAThI; pa6OTaTB 110 IUIaHYy,



CBEPATH CBOU JCHCTBHSI C LEIBIO M, TPU HEOOXOIMMOCTH, KOPPEKTUPOBATH OIINOKH
CaMOCTOSITEJIbHO; 0(hOPMIISTh OTUET, BKIIIOYAIOIIUI ONKMCaHNUe HAOIIOICHUS, €T0 Pe3yIbTaToB,
BBIBOJIOB.

K.: cTpouts pedeBble BHICKa3bIBaHUS B YCTHOM U MUCBbMEHHOU (pOpME; BECTH TUAJIOT
Y4acTBOBATb B TUCKYCCUU JUI BBISIBJICHUS Pa3HBbIX TOUEK 3PEHUS HA PACCMATPUBAEMYIO
WH(POPMAIINIO; BEIPAXKATh M apPT'yMEHTHPOBATH CBOIO TOUKY 3PCHHSL.

I[Ipoctbie BemecTBa (7 1)

[Tonoxxenune MmeTasioB U HeMeTalIoB B [lepuoauueckoi cucreMe XuMHUECKUX IIEMEHTOB
. U. MenaeneeBa. Baxkneiilue npocThie BEMIECTBA — METAILIBI (3KEe30, aTIOMUHUM,
KaJblUM, MarHui, HaTpuH, kanuil). O0mue puznueckue cBoiicTBa MeTayyioB BaxHelnme
MPOCTHIE BEI[eCTBAa-HEMETAIIBI, 00pa30BaHHBIE AaTOMaMH KHCJIOPOJa, BOJIOPO/Ia, a30Ta, CEPHI,
dbocdopa, yriaepoaa. Mosiekyibl IPOCTHIX BEMIECTB-HEMETAIIJIOB — BOJIOPO/Ia, KHCIOPO/a,
aszora, rasioreHoB. OTHOCUTENbHAS MOJIEKYJISIpHAs Macca.

CrnocoOHOCTh aTOMOB XUMHYECKUX JIEMEHTOB K 00pa30BaHUI0 HECKOJIBKHX MPOCTHIX
BEIIIECTB — AJUIOTPONHs. AJUIOTPOTTHBIE MO PUKAIUU KucIopoaa, ¢pocdopa, ojoBa.
Merannnueckue 1 HEMETaUTMYECKUe CBOMCTBA MPOCTHIX BemecTB. OTHOCUTEIBLHOCTH 3TOTO
TTOHSITHUSA.

Uucno Asoranpo. KomnuectBo BemectBa. Monb. Monsipaast Mmacca. MoJsipHbIN 00BbeM
ra3o00pa3HbBIX BemecTB. KpaTHbie eTMHAUIBI H3MEPEHUS KOJIMYECTBA BEIIECTBA — MUJUTUMOJIb
Y KIJIOMOJTb, MWJJIUMOJIIPHASI U KHJIOMOJIIpHAsi MacChl BEIIECTBA, MAJUTUMOJISIPHBIN U
KUJIOMOJISIPHBIN 00BEMBI Ta3000pa3HBIX BEIIECTB.

PacdeTsl ¢ uCTIOTBR30BaHUEM TTOHATHI «KOJTUYECTBO BEIIECTBAY, «MOJISIPHAS Maccay,
«MOJISIPHBI 00BEM Ta30B», KIUCIO ABOTAAPO».

Jemoncmpayuu. llomyaenue o3ona. OOpasiiel 6€7I0TO U CEPOTO 0JI0Ba, OEJIOT0 U KPaCHOTO
dhocdopa. HekoTopbie MeTaIbl 1 HEMETAJUTBI C KOJTUYECTBOM BemecTBa 1 Mok, MosipHbIi
00bEeM Ta3000pa3HBIX BEIIECTB.

Jlabopamopuwvie onvimpl. 6. O3HAKOMJIEHUE C KOJUIEKIIMEN MeTauioB. 7. O3HaKOMJIEHHE C
KOJUIEKLINEW HEMETAJJIOB.

KonrpoasHnasi padora Ne 2 «IIpocTeie BeniecTBay.

IIpenmeTHbIe pe3yabTATHI 00yYeHUSA

JIOJOKHBI 1aBaTh ONpeeNieHUs! HOHITUAM: Memalivl, NAACMUYHOCIb, MENIONPOBOOHOCb,
9/1eKMPONPOBOOHOCHb, HEMEMALTbL, ALIOMPONUsL, AJIOMPONHblE BUOOUSMEHEHUs, NIH
MoOougurayuu, KOIUUecmeo eeuecmad, Moib, NOCMoAHHAA Ago2adpo, MonsApHas macca,
MOJAPHBIL 00bEM 2A308, HOPMATILHBIE YCI06US;, PEIATh 3a]]aud C UCIIOIb30BAaHUEM MTOHATHIA
KOIU4ecmaso geujecmeaa, nNocmosanHas A6oeaopo, MoisApHas macca, OTUCHIBATh TOJOKEHUE
anemeHToB-MeTauioB B [ICXD JI.U. MenneneeBa; kiaccCupUIIUPOBATh MPOCTHIC BEIIECTBA HA
METaJTbl U HEMETAIIJIbl; XapaKTepru30BaTh 001Ire PU3nYecKre CBOWCTBA METAILIOB;
yCTaHABIUBATh MPUUYUHHO-CJIEICTBEHHBIE CBSI3U MEXKy CTPOSHHUEM aToMa U XMMHYECKON
CBSI3bI0 B IPOCTHIX BEIIECTBAX-METaIaX; 0OBSICHITH MHOT000Opa3ue MpOoCThIX BEIIECTB TAKUM
(bakTOpOM, KaK ajsIOTPOMHSL.

MeranpeamMeTHblie pe3yibTaTbl 00y4eHHs :

I1.: ucnonp30BaTh 3HAKOBOE, AHAIIOTOBOE M (PU3HUECKOE MOJICITUPOBAHKE; OCYIIECTBISATh

Ka4C€CTBCHHOC U KOJIMYCCTBCHHOC OMMMCAaHUEC KOMIIOHCHTOB O6’BCKT3.; OCYHICCTBJIATH CPABHCHUC,
CO34daBaThb O606H_IGHI/I$I, YCTaHaBJIMBAThb aHAJIOTHUH, JACJIaTh BBIBO/JbI; ITIOJTYYaTb I/IH(I)OpMaI_H/IIO u3
Pa3JIMIHBIX UCTOYHUKOB; ITPOBOAUTH Ha6J'IIOI[eHI/Ie.

P.: (I)OpMyJ'II/IpOBaTB [eJIb YypoKa U CTaBUTh 3aa4H, HCO6XOI[I/IMBIC IS e€ JOCTHIKCHMUA,
IIaHUPOBATH CBOKO ACATCIBHOCTD U IIPOTHO3UPOBATH ec PE3YJIbTATHI; pa6OTaTL I10 IUIaHY,
CBECPATH CBOU JENCTBUSA C 1LIEIIbIO U, IIpu HeO6XO,Z[I/IMOCTI/I, KOPPECKTHUPOBATH OIINOKH



CaMOCTOSITEJIbHO; 0(hOPMIISITh OTUET, BKIIIOYAIOIIUM ONKMCaHNue HAOIIOICHUS, €T0 Pe3yIbTaToB,
BBIBOJIOB.

K.: cTpouts pedeBble BHICKa3bIBaHUS B YCTHOHM U MUCBMEHHOH (popMme; BecTH AUaior u
y4acTBOBATh B JUCKYCCUH JJIS BBISIBIICHHS PA3HBIX TOUEK 3PEHUS HA PACCMATPUBAEMYIO
nH(OPMAIINIO; BEIPAXKATh U apTyMEHTHPOBATH CBOIO TOUKY 3PCHHSL.

CoennHeHUs1 XUMHYECKHUX 31eMeHTOB (15 u)

Crenenb okucienus. CpaBHEHHE CTENIEHH OKUCIICHUS U BaJIeHTHOCTH. OnpeiesneHue
CTEIICHU OKUCJICHUS 3JICMCHTOB B OMHApHBIX coequHeHusx. CocTaBieHune Gopmyi
OMHApPHBIX COCIMHEHHH, 00N CIOCO0 X Ha3BaHUH.
bunapHbIe cOeIMHEHNS METAIIJIOB M HEMETAJUIOB: OKCHU/IBI, XJIOPHIbI, CYIbQUIBI U TIP.
CocrtaBnenue ux Gopmyil.

bunapsbie coeTMHEHUs HEMETAJIOB: OKCHU/IBI, JIETYYHE BOJIOPOIHBIE COCIMHEHHUS, UX
cocrtaB 1 Ha3BaHwus. [IpencraBuTenn OKCUIOB: BOJA, YTIICKUCIBIN ra3, HErameHas u3BecCTh.
[IpencraButenu JeTy4ynx BOJAOPOIHBIX COCTMHEHUM: XJIOPOBOJOPOI M aMMHAK.

OcHoBaHus, X COCTaB U Ha3BaHUA. PacTBopuMocTh ocHOBaHui B BoJe. [IpeacraBurenu
ieyovYen: TUAPOKCUIBI HATPHS, Kadus U Kanblud. [loHsTue 00 nHAMKATOpax U
Ka4eCTBEHHBIX PEAKIIHIX.

KucnoTsl, ux coctaB u HazBanus. Knaccudukamus kucnot. [IpeacraBurenu KucioT:
cepHasi, consiHas, a3oTHas. [lonsTue o mkane kuciotHocTH (mkana pH). U3menenue okpacku
WHJIUKATOPOB.

Conu Kak MPOU3BOIHBIC KUCIIOT U OCHOBAHHH, UX COCTAaB U Ha3BaHUA. PacTBOpUMOCTh
couieii B Boje. [IpencraBurenu coseil: xaopua HaTpus, KapOoHaT u ¢ocdat KaabLusl.
Moenu KpUCTAUTMYECKUX PEHIETOK XJI0pHIa HaTpHs, aiMasa, okcuaa yriepoaa (1V).
KucnotHo-menoynsle MHAUKATOPBI, U3MEHEHUE UX OKPACKU B PA3JIMYHBIX CpPEIax.
YHuBepcalbHbI HHIUKATOP U U3MEHEHUE €ro OKpackH B pa3innuHbiX cpenax. [llkana pH.

AM@oTepHbIE U KPUCTANIMYECKHE BEIIECTBA.

Jlabopamopnovie onvimet. 8. O3HAKOMJIEHUE C KOJUIEKIIUEH OKCUIOB. 9. O3HaKOMIIEHUE CO
cBolictBamu ammuaka. 10. KauectBeHHas peakiuus Ha yriekuciblid ra3. 11. Onpenenenune pH
PacTBOPOB KHUCIJIOTHI, I1eJI04H U Bojbl. 12. Onpenenenue pH 1uMOHHOTO U I0JJ0YHOTO COKOB
Ha cpese mnooB. 13. O3HakoMiieHHEe ¢ KoJUleKuuen coneid. 14. O3HakoMIIEHHE C
KOJUIEKIIMEN BELIECTB C Pa3HbIM THUIIOM KPUCTAJIMUECKOU pemeTku. M3roroBnenune moaenei
KpUCTAJUTMUEeCKUX pemeTok. 15. O3HakoMiieHHne ¢ 00pa3IioM TOPHOU MOPO/IBI.

Ilpakmuueckue padomui: 1. IIpuémbl oOpaieHus ¢ 1a00paTopHBIM 000pyI0BaHUEM. 2.
[IpuroroBneHnue pacTBopa caxapa U pacu€T ero MacCoBOM JOJIM B PACTBOPE.

KonTpoabHas padora Ne 3 «CoeluHEHUsI XUMUYECKUX 3JIEMEHTOBY.

IIpeaMeTHbIE pe3yJbTATHI 00yUCHUS !

HayuuThcs naBath onpeeneHus NOHITUIM CieneHb OKUCTeHUs, 8AJIeHMHOCHb, OKCUObL,
2UOpuovl U 1emyque 6000POOHbLE COCOUHEHUS, BAICHMHOCMb U CIeNneHb OKUCIEHUS J1eMeHMOo8
8 2UOpUOax, OCHOBAHUS, WENOYU, KAYECMBEHHAS peaKyus, UHOUKAMOp, KUCTIOMbl,
KUC10poocooepaicaujue KUCI0mbl, OECKUCIOPOOHbLE KUCTIOMbL, CONU, KUCTOMHAS Cpeod,
wenoynas cpeda, Heumpanivras cpeoa, wxanra PH, avoppuole sewecmea, kpucmaniuveckue
geujecmea, KpUcmaiiuieckas peuémrad, UOHHAs KPUCMALIUYeCKas peuémra, Memaiiuieckas
KpUCMALIU4ecKas peuémra, 4ucmole 8eujecmasd, CMecu, XUMUYecKutli anaiu3s, Maccosdas 00s
PAcmeopénHo20 geuecmaa, 06vbEMHAA O0JIs1 Beuecmed 8 CMecu; CPAaBHUBATh BaJICHTHOCTh U
CTETEeHb OKUCIICHHS; COCTABIATh (POPMYIIbI OMHAPHBIX COSAUHEHMI; Ha3bIBATh OMHAPHBIE
coemHeHus Mo (GopMynaM; OTPeeNATh MPUHAATIC)KHOCTh HEOPraHUYECKUX BEIIECTB K Kiaccy
OKCHUJIOB 10 (popMyIie, BAICHTHOCTHU M CTEIIEHU OKUCIICHHS JIEMEHTOB B OKCUIAX; OMHCHIBATh
CBOMCTBA OTAENBHBIX MPEJCTABUTENEH OKCHIOB; COCTABIIATH (JOPMYIBI U Ha3BAHUS OKCHJIOB;
OTIMCHIBATh CBOMCTBA OTMIEBHBIX MPEACTABUTENCH THAPUIOB; COCTABISATH (DOPMYIIBI M Ha3BAHUS
TUAPUIOB; KIACCU(PUITMPOBATH OCHOBAHUS 110 PACTBOPUMOCTH B BOJIE; OTIPEACTATh
MPUHA/ICKHOCTh HEOPraHUYECKHX BEIIECTB K KJIACCy OCHOBAHHM 10 popMmyrie, CTeNeHN
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OKHCJICHHS JIEMEHTOB B OCHOBAHUSIX; ONIMCHIBATh CBOMCTBA OTACIBHBIX MPEACTABUTEIICH
OCHOBaHUI; COCTABIATH (OPMYITBI U HA3BAHUS OCHOBAHWH; UCTIOIB30BATh TAOIHILY
PacTBOPUMOCTH JJIsI OTIPEJICIICHUS] PACTBOPUMOCTH OCHOBAHMIA, YCTAHABIIUBATH TCHETUYECKYIO
CBSI3b MKy OKCUIOM U OCHOBAaHUEM M Ha000POT; KIacCUu(PUIIMPOBATH KUCIOTHI IO OCHOBHOCTH
U COJIEP)KaHUI0 KHCIIOPO/Ia; OTPEACIISATh MPUHAICKHOCTh HEOPraHMUECKUX BEIIECTB K KIIaccy
KHCIIOT 10 (pOopMYJIe, CTEIICHU OKHCIICHUS 3JIEMEHTOB B KHCIIOTAX; OMMCHIBATh CBOKMCTBA
OTJICITBHBIX MPEJACTABUTEIICH KHCIIOT; COCTABIIATH (DOPMYIIBI M Ha3BaHUS KUCJIOT; UCTIOIB30BATh
Ta0JIUIY pACTBOPUMOCTH TSI OTIPEICIICHUS PACTBOPUMOCTH KUCJIOT; YCTAHABJIUBATH
TCHETHUYECKYIO CBSI3b MEXIY OKCHJIOM M THAPOKCUIOM M HA00OPOT; UCCIICIOBATh CPETY
pacTBopa C MOMOIIBI0 HHIMKATOPOB; SKCIIEPUMEHTAIILHO Pa3IndyaTh KHCIOTHI U MIETOYH C
MTOMOIILI0 UHIAMNKATOPOB; OMPEIEISITh MPUHAIICKHOCTh HEOPTAHUIECKIX BEIIECTB K Kiaccy
coJielt mo hopMylie; OTPEeIIATh CTEIICHN OKUCIICHHS SJIEMEHTOB B COJISX; OMUCHIBATH CBOMCTBA
OTJICIBHBIX MPEJCTABUTEIICH COJICH; COCTABIIATH (POPMYJIIBI M HA3BAHUS COJICH; MCIIOIH30BaTh
Ta0JIUIY PACTBOPUMOCTH TSI OTIPEICIICHHUS PACTBOPUMOCTH COJICH; YCTAaHABIMBATH MPUIHHHO-
CJICJICTBEHHBIC CBSI3U MEXK/y CTPOSHUEM aToMa, XUMHUYECKOW CBSA3BIO M TUTIOM KPHUCTALUTHICCKOM
PEIIETKH XUMUYECKHX COCTUHCHIH; XapaKTepHU30BaTh aTOMHBIC, MOJICKYJIIPHBIC, HOHHBIE
METAUTHICCKHUE PEIIETKH; IPUBOJUTH TPUMEPHI BEIECTB C Pa3HHBIMH TUIIAMHU
KPUCTATMYIECKON PEIIETKH; OTIPECIIATh CIIOCOOBI pa3JIeIICHHs Pa3TUIHBIX CMECEH B
3aBUCHMOCTH OT CBOMCTB X KOMITOHEHTOB; PEIIaTh 33JIa4H C UCIIOJH30BAHUEM ITOHSATHH:
MaAccosast 00/ INEMEHMA 8 eujecmee, Macco8ast 00s pACMEOPEHHO20 8eulecmsd, 00bEMHAs
001 2A3000PA3HO20 Beujecmea

MeranpeaMeTHble pe3yJabTAThI 00yYeHUSsI :

I1.: ucnop30BaTh 3HAKOBOE, AHAIOTOBOE M (PH3MUECKOE MOJISITMPOBAHKE; OCYIICCTBIISATh

KaueCTBEHHOE M KOJMYECTBEHHOE OMMCAaHNUE KOMIIOHEHTOB 00BEKTa; OCYIIECTBIISATh CPAaBHECHHE,
co3/1aBaTh 000OIIECHHUs, yCTaHABIIMBATh AaHAJIOTHH, JIEJaTh BEIBOBI; TOTY4aTh HHGOPMAITUIO U3
Pa3IMYHBIX HCTOYHUKOB; MPOBOIUTH HAOIIOICHUE.

P.: dopmynupoBaTh 11€7b YpOKa U CTaBUTH 3a/1a4l, HEOOXOAUMBIC IS €€ TOCTHKCHUS;
IJIAHUPOBATh CBOIO JCATEIHHOCTD U MTPOTHO3UPOBATH €€ Pe3yabTaThl; padoTaTh 1O IUIAHY,
CBEPSATh CBOM JICHCTBHUS C LIETBIO U, TP HEOOXOIMMOCTH, KOPPEKTUPOBAThH OIIUOKH
CaMOCTOSITENBHO; 0(GOPMIIATH OTUYET, BKIIOUYAIONINN OTTMCAaHUE HAOJIIOICHUS, €TO Pe3y/IbTaTOB,
BBLIBOJIOB.

K.: crpouth peueBbie BbICKA3bIBaHUS B YCTHOM U MUCbMEHHOU (hopMe; BECTH JUAJIOT U
y4acTBOBAThH B AMCKYCCUU JJISl BBISIBJICHUS Pa3HBIX TOUYEK 3PEHUS Ha pacCMaTPUBAEMYIO
nH(}OPMAaLIKIO; BBIPAXKATh U ApIYMEHTHPOBATH CBOIO TOUKY 3PEHHUSI.

HN3meHeHust, mpoucxoasinue ¢ Bemecrsamu (13 u)

[ToHsiTHE SABJICHUM, CBA3aHHBIX C U3MEHEHUSIMHU, TPOUCXOISIIIUMHU C BEIISCTBOM.

SIBneHMs, CBA3aHHBIC C U3MEHEHUEM KPHUCTAJUTMYECKOTO CTPOCHHUSI BEIIECTBA MPH
MTOCTOSTHHOM €T0 COCTaBe, — (u3HUecKue ABjeHus. OU3NUECKUE SABJICHHUSI B XUMHUM:
TUCTUIUIALINS, KPUCTAUTU3allus, BhIIapUBaHUE ¥ BO3TOHKA BEIIECTB, PUILTPOBAHUE U
HEeHTpUPyrupoBaHue.

SIBneHus, CBSI3aHHBIE C U3MEHEHUEM COCTaBa BELIECTBA, — XMMUUYECKUE PEAKIUU.
[Ipu3Haku 1 ycloBUs TPOTEKAHUSI XUMUUYECKUX peakuil. Brlenenue TermioTel U CBeTa —
peakiuu ropenus. [lonarrue 06 3K30- U SHIOTEPMHUUECKUX PEAKIUAX.

3aKOH COXpaHEHHUs MacChl BEIIECTB. XUMUUECKNE YPaBHEHUS. 3HAUEHUE UHJEKCOB U
kod3punreHtoB. CocTaBieHue ypaBHEHUN XUMHYECKUX PEAKIUM.

PacueTsl mo xuMH4YecKkuM ypaBHEHUSIM. Pernenne 3a1a4 Ha HaX0XKIEHUE KOJIMYECTBA,
Macchl Uil 00beMa MPOAYKTa PEAKIMU MO KOJIWYECTBY, Macce WM 00beMY UCXOTHOTO
BelecTBa. PacyeTsl ¢ HICIOAB30BAaHUEM MMOHITHS «JIOJS», KOT1a UCXOTHOE BEIIECTBO JIaHO
B BUJIE pacTBOpA C 3aIaHHOM MaccOBOM J10JIe paCTBOPEHHOTO BEIIECTBA WIIM COJIEPKUT
ONPENIENCHHYIO J0JI0 MPUMECEN.
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Peakuuu pasnoxenus. [IpencrasieHue o CKOpOCTH XUMUYECKUX peakuui. KaranusaTopsl.
®epmenThl. Peakiuu coequnenns. Kataautnyeckue u HEKaTAIUTUYECKUE PEAKLINH,
oOpaTumble U HEOOpaTUMbIe peakuu. Peakunu 3amemmenus. Psg akTHBHOCTH METAILIIOB, €T0
UCII0JIB30BaHUE JUJIsl IPOTHO3UPOBAHUS BO3MOXKHOCTH IPOTEKAHUS PEAKIINI MEXKTY
MeTaJlJIaMU ¥ KUCJIOTaMH, PEAKIMI BBITECHEHUSI OJJHUX METAIJIOB U3 PACTBOPOB UX COJIEH
npyruMu Metauiamu. Peaknnu oOMena. Peakiuu HeiiTpanuzanuu. Y ClIoBUsI TPOTEKaAHUS
peakumii o0OMeHa B pacTBOpPAax /10 KOHIIA.

THUIIbI XUMHUYECKUX PEAKIUI Ha IpUMEpE CBOMCTB BOABL. Peaknus pa3inoxeHus —
AJIEKTPOJIN3 BObl. Peakiiuu coeiMHeHHs] — B3auMMOJIECTBUE BOJIbI C OKCHIaMU METAJUIOB U
HEMETaJUIOB. Y CIIOBHE B3aUMOACHCTBUS OKCUJIOB METAJIJIOB U HEMETAIIIOB ¢ BooMU. [loHsTHe
«THAPOKCUIBIY». Peakuuu 3aMeleHust — B3aUMOJICHCTBUE BOJBI C METalJlaMu. Peakiuu
oOMeHa — TUJIPOJIN3 BEIECTB.

Jemoncmpayuu. Ilpumveps! Gpu3nuecKux sBJICHUN: a) MJIaBleHre napaduHa; 0) BO3TOHKA
no/a niau OEH30MHON KUCIIOTHI; B) PACTBOPEHHME OKPALLIEHHBIX COJIei; I') nuddy3us JymucThIX
BEIIECTB C rOpAIeH JJaMIOYKH HaKaJUBaHUS.

[Ipumepbl XUMUYECKHX SIBJICHU: a) TopeHrne Maruus, ocgopa; 6) B3auMoIeHCTBUE COISTHON
KHCJIOTBI C MPaMOPOM WJT MEJIOM; B) moydeHue ruapokcuna meau (11); ) pactBopenue
MOJIyY€HHOTO THIPOKCUIA B KUCIOTaX; aA)B3aumo/ieiictBue okcuna meau (I1) ¢ cepHoii kucnoroit
IIpY HarpEeBaHUHU; €)Pa3Io’KeHNE TIepMaHraHaTa Kajus; 5K) pa3jiokKeHHe MepoKCUaa BOAOPOa C
MTOMOIIBIO JMOKCH/IA MapraHiia U Katana3bl KapTodemns Wik MOPKOBH; 3)B3aUMO/ICHCTBUE
pa30aBIeHHBIX KUCIIOT C METAJIJIaMH.

Jlabopamopuwvie onvimut. 16. [IpokaiiBanre MeIM B INIAMEHU COIUPTOBKH. 17.3amelenne
Menu B pactBope xiopuaa meau (1) sxemezom.

Ilpakmuueckue padomeui: 3. HabnroneHus 3a U3MEHEHUSMH, TTPOUCXOISIIHE C TOPSIIEH
cBeuoit. 4. [Ipu3HaKu XMMHUYECKON PEaKIIUH.

KonTpoabHas padora Ne 4 «3MeHEeHHS, MPOUCXOAIINE C BEIICCTBAMUY.

IIpenmeTHbIe pe3yabTAThI 00yYeHUSA

Hayuuthcs naBath onpenenenus NOHATHIM: OUCMUNIAYUS, UTU NEPEe2OHKA, KPUCMALIUAYUS,
8bINAPUBAHUE, 80320HKA, UIU CYOIUMAYUS, OMCMausanue, yeHmpugysuposauue , XuMu4ecKkasl
peaxkyus, peakyusi 20penus, IK30mepmudecKue peaKyuu, SIHOOmepMudecKue peakyuu,
XUMUyeckoe ypasHenue, peakyuu pasiodiceHus, CKoOpoCcms XUMUYECKOU peaKyul,
Kamanuzamopwl, (hepmenmsl, peakyuu coeOUHeHUsl, peaKyuu pazilodcenus, 0opamumbsle
peaxkyuu, Kamaiusamopwvl, Heoopamumvle peaKyuu, Kamaiumudeckue peakyuu,
HeKamanumuyeckue peakyuu, peaxyuy sameweHus, psao aKkmueHoCmy Memaiios, peakyuu
obmeHa, peakyuu Helumpanuzayuu, 2uopoau3; yCTaHaBlIMBaTh MPUUUHHO-CIICICTBEHHBIEC CBSI3U
MeXay (PU3NYECKUMU CBOMCTBAMHU BEUIECTB U CIIOCOOAMHU pa3IeIeHUs CMECe; HayuuThCs
paboTaTh ¢ 1a60PATOPHBIM 00OPYJIOBAaHHEM U HArpEBaTEIbHBIMU IPUOOpPAMHU B COOTBETCTBHUU C
MpaBUJIAMU TEXHUKH 0€30MacHOCTH; HAOII0AaTh 32 CBOMCTBAMU BEIIECTB U SBICHUSIMH,
MIPOUCXOJSAIIMMU C BEIIECTBAMU; ONTUCHIBATh XUMHUECKHUI SKCIEPUMEHT C IOMOLIBIO POJHOIO
SI3BIKA U SI3bIKA XUMHUH; (OPMYITHPOBATH BBIBOJIBI [0 PE3yAbTaTaM MPOBEAEHHOTO IKCIIEPUMEHTA;
OOBSACHATH 3aKOH COXPaHEHUSI MACChl BEHIECTB C TOUKH 3PEHUSI AaTOMHO-MOJIEKYJISPHOTO YUEHUS;
COCTaBJISITh YPAaBHEHUSI XUMUUYECKUX PEAKLU HA OCHOBE 3aKOHA COXPAHEHUSI MacChl BEILIECTB;
KITACCU(PUITMPOBATH XUMUUYECKUE PEAKIIHH 110 TeTNIOBOMY 3(p(PEeKTy; BBHITOTHATH PACcUEThI MO
XMMHUYECKUM YPAaBHEHUSM Ha HaX0KJIEHUE KOJIWYECTBA, MACChl MM 00bEMa MPOIYKTa PEeaKIIHH
10 KOJIMYECTBY, Macce WK 00bEMY HCXOHOTO BEIECTBA, C UCIIOJIB30BaHUEM MOHATHS 00.i4,
KOI'/Ia HCXOJHOE BELIECTBO JAHO B BUJE PACTBOpPA C 3alaHHOM MAacCOBOM JOJIEN pacTBOPEHHOTO
BEIIECTBA WM COAEPIKUT OIPEIeIEHHYIO 00 TpUMeceil; Kitaccu(puIupoBaTh XUMHUYECKHE
peaKuuy 10 YUCILy U COCTaBY MCXOJHBIX BEUIECTB U NPOIYKTOB PEaKLNU; UCIIOIb30BATh
ANEKTPOXUMUUYECKUM PAJT HAMIPSKEHUN METAIIIOB VISl OTIPEJEICHHS] BO3MOKHOCTH MPOTEKAHUS
peaxiuit Mex 1y MeTalilaMy U BOJHBIMH PACTBOPaMU KUCJIOT U COJIeH; HaOMI0IaTh U ONMCHIBATh
MPU3HAKU U YCIOBUS TEUEHUSI XUMUYECKUX PEaKIIUH, AeNaTh BHIBOJAbI HA OCHOBAaHUM aHAJIN3a
HaOJI0IeHUH 32 XUMHUYECKUM SKCIIEPUMEHTOM.
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MeTal’lpeI[MeTHble pe3yJbTaThbl oﬁyqe}mﬂ:
I1.: ucrionp30BaTh 3HaKOBOC, aHAJI0OI'0OBOC U (1)1/13I/II-I€CKO€ MOJCIIMPOBAHUC, OCYIICCTBJIATH

Ka4eCTBEHHOE U KOJMUYECTBEHHOE ONMCAaHNE KOMIIOHEHTOB 00BEKTa; OCYIIECTBIIATh CPABHEHUE,
co3/1aBaTh 0000IIEHHSI, yCTAHABIMBATh aHAJIOTUH, JAEaTh BHIBOJIBI; OJIY4aTh HH(POPMALIUIO U3
Pa3IMYHbIX UCTOYHUKOB; IPOBOAUTH HAOIOICHHE.

P.: popmynupoBaTh 1eIb ypoKa U CTABUTh 33Ja4l, HEOOXOAUMBIE IS €€ TOCTHKEHUS;
IJIAaHUPOBATh CBOIO JIEATEIILHOCTh U IPOTHO3UPOBATh €€ pe3ybTaThl; padoTaTh 110 IUIaHY,
CBEPATH CBOU JCHCTBHSI C LEIBIO M, TPU HEOOXOMMOCTH, KOPPEKTUPOBATH OIIUOKH
CaMOCTOSTEIIEHO; OPOPMIISTH OTUET, BKITIOYAIOIIUIA OTICAHUE HAOIIOACHUS, €TO PE3YIIbTATOB,
BBIBO/IOB.

K.: cTpouTh peueBbie BbICKa3bIBaHUS B YCTHOW U MUCbMEHHON (hopMe; BECTH IUAJIOT U
Y4acTBOBATh B TUCKYCCUM JUIS BBISIBJICHUS Pa3HbIX TOUEK 3PEHUS HA PACCMATPUBAEMYIO
nH(}OpPMaLIKIO; BBIpaKaTh U ApIYMEHTHPOBAThH CBOIO TOUKY 3PEHHUSI.

PacTrBopenue. PactBopbl. CBoiicTBa pacTBOPOB 3J1eKTPOJIUTOB (18 u)

PacTBOpenue kak guinko-xumuyeckuit npouecc. [lonstue o rugparax u
Kkpuctaoruaparax. Pactsopumocts. KpuBbie pacTBOpUMOCTH KaK MOJIENHh 3aBUCUMOCTH
PacTBOPUMOCTH TBEPJIBIX BEIIECTB OT TeMmepaTyphl. HachilieHHbIe, HEHACKIIIEHHBIC U
MEePECHIIECHHBIE PACTBOPHIL. 3HAYEHHUE PACTBOPOB ISl IPUPOIBI U CEITBCKOTO X035HCTBA.

[TonsiTre 00 PAESKTPOTUTHIECKON AUCCOIUAIUU. DICKTPOIUTHI U HEIJICKTPOJIHUTHI.
MexaHu3M AUCCOUHMALNI JIEKTPOJIUTOB C PA3JIMYHBIM XapakTepoMm cBs3u. CTeneHb
AIEKTPOJIUTHIECKON nucconuanii. CUIbHBIC U C1A0bIE AJIEKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHUSI TEOPUH IEKTPOJIUTHUECKON nuccouranuu. MlonHsle ypaBHEeHUs
peaknuuii. Peaknmm oOMeHa, uaymnye 10 KOHIA.

Knaccudukanus moHOB ¥ UX CBOMCTBA.

Kucnorsl, ux knaccudukarus. J{ucconuanusi KUCJIOT U UX CBOMCTBA B CBETE TCOPUH
3JEKTPOJIMTUYECKON Iuccolanvu. MoJaeKyasspHbIe 1 HOHHbIE YPAaBHEHUS PEaKIIUil.
BzaunmoeiicTBue KUCIOT ¢ METAITIAMH. DJIEKTPOXUMUYECKUN Pl HAMPSAKEHUI METAIIJIOB.
B3anmopelicTBUE KUCIOT C OKCHIAaMH METAJUIOB. B3anmoaelcTBUe KUCIOT
C OCHOBAHUSIMM — pEaKLUs HEUTpanu3auuu. B3auMoieicTBrE KUCIIOT € COJISMH.
Hcnonp3oBanue TabIULIBI PpACTBOPUMOCTHU ISl XapAKTEPUCTUKU XUMHUYECKUX CBONCTB
KHUCJIOT.

OcHoBanus, ux kiaccugukanus. Jlucconuaiysi OCHOBaHH U UX CBOMCTBA B CBETE TEOPUU
ANEKTPOJUTUYECKON AUucconranuu. B3anmoaelicterue ocHOBaHui ¢ consiMu. Mcrionp3oBaHue
TaOIUIIBI PACTBOPUMOCTH JJISl XapaKTePUCTUKH XUMHYECKUX CBOMCTB OCHOBAHHIA.
B3aumopeiicTBue menodei ¢ OKCHAaMU HEMETAIIIOB.

Conu, uxX 1uccouuanus U CBOMCTBA B CBETE TEOPUH FNEKTPOJIUTHUECKON TUCCOLUALUH.
B3aumopeiicTBue coneit ¢ MetamiaMu, 0COOEHHOCTH TUX peakuuil. BzaumoaeiictBue coneit
¢ consimu. Mcnonb3oBaHue TabIUIIBI PACTBOPUMOCTH JJISI XapaKTEPUCTUKUA XUMHUYECKUX
CBOMCTB COJIEH.

O6o0061menne cBeieHn 00 OKCUAaX, UX KIacCU(PHUKALUU U CBOM CTBAXx.

I'eneTnueckue psaapl MeTalIa U HEMETasula. [ 'eHeTu4ecKas CBsI3b MEX/1y KilaccaMu
HEOPraHMYECKUX BEIIECTB.

OKHMCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH.

Omnpenenenue cTeneHe OKUCIEHUS IS DJIEMEHTOB, 00pa3yIO KX BEIleCTBa pa3HbIX
KJ1accoB. Peakiiuu HOHHOTO 0OOMEHa M OKUCIUTENHHO-BOCCTAHOBUTEIIbHBIE PEAKIIHH.
OKucnuTenab 1 BOCCTAHOBUTEIb, OKUCIIEHHE U BOCCTAHOBJICHHUE.

CocTaBiieHHE YpPaBHEHUW OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX pEaKIMil METOJIOM
AIEKTPOHHOTO OasiaHca.

CBoiicTBa MPOCTHIX BEMIECTB — METAJJIOB U HEMETAJJIOB, KUCJIOT U COJIEH B CBETE
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUM.

13



Jlemoncmpayuu. VicnipiTanne BEIIECTB U UX PACTBOPOB HA AJIEKTPOIIPOBOIHOCTD.
3aBUCUMOCTb AJIEKTPONPOBOTHOCTH YKCYCHOM KUCJIOTHI OT KOHIEHTpAIuu. [[BuxkeHnne
OKPAILLIEHHBIX MOHOB B JIEKTPUYECKOM I0JIe. B3anmMonencTBre NUHKA C CEPOU, COJITHOU
kucinorol, xaopuaom meau (Il). 'openne maruus. BzaumoneiictBue xnopHoil u
CEpPOBOJIOPOJHOM BOJBI.

Jlabopamopnuie onvimut. 18. B3auMoielicTBre pacTBOPOB XJIOpPUAA HATPUSL U HUTpaTa
cepebpa. 19. ITonyuyeHne HEPACTBOPUMOTO TUIPOKCHIA U B3AMMOICHCTBUE €T0 C KHCIOTAMH.
20. BzaumopencTBUE KUCIOT C OCHOBaHUsAMHU. 21. B3aumoaelicTBrE KUCIOT C OKCHAAMU
MeTauioB. 22. B3aumoaelicTBrue KUCIoT ¢ Metaimiamu. 23. B3aumo geiicTBue KUCIIOT C COJISIMH.
24. BzaumoeicTBHe menoyen ¢ kuciuoTamu. 25. BzauMoaeiicTBue menoueit ¢ OKcuaaMu
HeMmeTauoB. 26. BzaumoneiictBue menouei ¢ consmu. 27. [lonyyenue u cBoicTBa
HEpPacTBOPUMBIX OCHOBaHUMN. 28. B3aumoaeiicTBHE OCHOBHBIX OKCHJOB C KHCIIOTaMu. 29.
B3auMopaeicTBre OCHOBHBIX OKCHIOB ¢ Boaoi. 30. BzanMoaelcTBHE KUCIOTHBIX OKCHJIOB C
menoyamiu. 31. BzauMmoaelicTBre KMCIOTHBIX OKCHIOB C BOOH. 32. B3auMoaeiicTBue cojier ¢
kuciaotamu. 33. B3aumogeiicTBue colieii ¢ menodyamu. 34. B3zaumoaeiicTBre coliel ¢ CONIMH.
35. BzaumopelicTBue pacTBOPOB COJIEH C METaIaMHU.

Ilpakmuueckue pabomet:. 5. Perenue sKCriepuMEHTAIBHBIX 33/1a4.

KonTpoasHnas padora Ne 5 «PactBopenue. pactBopsl. CBOMCTBA pacCTBOPOB
AIEKTPOIUTOBY.

IIpenmeTHbIe pe3ybTAThI 00yYeHUA

Hayuutbcst 1aBaTh onpeneneHust HOHATHSIM: pacmeop, cuopam, KpUcmaiiocuopam,
HACBLIWEHHBIU PACMBOP, HEHACLIWEHHbLU PACEOP, PACMBOPUMOCHb , DNEKMPOIUMUYLECKASL
ouccoyuayus, dINeKmpoauUmyl, HeIIeKMPOIUMbl, Cenelb OUCCOYUAYUU, CUTbHBLE DTIeKMPOIUMDbL,
cnabvie 21eKmpoumol, KAMUOHbL, AHUOHbL, KUCIOMbl, OCHOBAHUS, CONIU, UOHHblE PeaKyul,
OCHOBAHUS, HeCoNe0bpasyiouue OKCudbl, co1eobpasyiouue OKCuobl, 0CHOBHblEe OKCUObL,
KUCTIOMHbIE OKCUObL, CPeOHUe COU, KUCTble COJU, OCHOBHbLE CONU, 2EHeMUYEeCKUll P10,
OKUCTUMENbHO-80CCMAHOBUMEIbHbLE PEaKyUlU, OKUCIUMENb, 60CCMAHO8UMENb, OKUCTEHUE,
80CcCmMaHoBeHue; OTIPENIENSITh PACTBOPUMOCTHU BEIIECTB C MCIOJIB30BaHUEM KPUBBIX
PacTBOPUMOCTH; XapaKTEpPU30BaTh PACTBOPEHUE C TOUKH 3PEHUSI aTOMHO -MOJIEKYJIIPHOTO
YUEHUS; UCII0JIb30BaTh TaOIUIBl PACTBOPUMOCTH JJIsl OTPEIeNICHUS] PACTBOPUMOCTH BEILIECTB B
BOJIC; COCTABJIATh YPABHEHUS JIEKTPOJIUTUUECKON JUCCOLUAIIMU KUCIOT, OCHOBAHU U COJIEH;
WUTIOCTPUPOBATH MPUMEPaMHU OCHOBHBIE TOJIOKEHUS TEOPHH AIEKTPOIUTUYECKOM
JMICCOLIMAIINU, TEHETHUECKYIO B3aUMOCBSA3b MEK/y BEelIECTBaMH (ITPOCTOE BEUIECTBO — OKCUJ —
TUAPOKCHUJI — COJIb); COCTABIIATH MOJICKYJISIpHBIE, TIOJIHBIE U COKpaIIEHHbIE HOHHbIE YPAaBHEHUS
peaxiuii ¢ yaacTueM 3JIEKTPOJIUTOB; HAOIIOAATh U OMKUCHIBATh PEAKIIMU MEXKAY ICKTPOIUTAMU
C TIOMOIIIBIO POJIHOTO SI3bIKA U SI3bIKA XUMUU; HAYYUTHCS COCTABIISTh XapaKTEPUCTUKH OOIINX
XUMHUYECKUX CBOMCTB KHCIIOT C IO3UIIMI TEOPUHU DNEKTPOIUTUUECKON AUCCOIUAIIMH; COCTABIIATD
MOJIEKYJISIpHBIE, MTOJIHBIE U COKpANIEHHbIE HMOHHBIE YPAaBHEHUS PEAKIUI C y4aCTUEM KUCIIOT,
OCHOBaHUH, COJIEH ¢ MOMOIIBIO POJHOTO S3bIKA U SI3bIKA XUMUU; IPOBOJAUTD OTIBITHI,
MOATBEPKIAOIIUE UX XUMUUYECKUE CBOMCTBA C COOTIOACHUEM MPaBUII TEXHUKH 0€30MaCHOCTH;
KIIaCCU(UIIMPOBATH XUMUUYECKUE PEAKIIMH 10 MPU3HAKY «M3MEHEHUE CTENICHEeH OKUCICHUS
AIIEMEHTOBY; OMPENIENSITh OKUCIUTEIh U BOCCTAHOBUTENb, OKUCIICHIE U BOCCTAHOBJICHHE,
COCTaBJISITh YPaBHEHUSI OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIUIA, UCIIOJIb3Ys METO
AIIEKTPOHHOTO OanaHca.

MeTanpeamMeTHblie pe3y/ibTaTbl 00y4eHHs |

I1.: ucnonp30BaTh 3HAKOBOE, AHAIIOTOBOE M (PU3HUECKOE MOJICITUPOBAHKE; OCYIIECTBISATh

Ka4C€CTBCHHOC U KOJIMYCCTBCHHOC OMMMCAaHUEC KOMIIOHCHTOB O6’BCKT3.; OCYHICCTBJIATH CPABHCHUC,
CO3JaBaThb 0606H_ICHI/IH, YCTaHaBJIMBAThb aHAJIOTHUH, JACJIaTh BBIBO/JbI; IIOJTYYaTh I/IH(I)OpMaI_[I/IIO u3
Pa3JIMIHBIX UCTOYHUKOB; ITPOBOANUTH Ha6J'IIOIlCHI/IC.

P.: (I)OpMyJ'II/IpOBaTB [eJib ypoKa U CTaBUTh 3a1a4H, HCO6XOI[I/IMBIC IS e€ JOCTHIXKCHMUA,
IIaHUPOBATH CBOKO ACATCIIBHOCTD U ITPOTHO3HUPOBATH eé PE3YJIbTAThI; pa6OTaTB 110 IUIaHYy,
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CBEPATH CBOU JCHCTBHSI C LEIBIO M, TPU HEOOXOIMMOCTH, KOPPEKTUPOBATH OIINOKH
CaMOCTOSITEJIbHO; 0(hOPMIISTh OTUET, BKIIIOYAIOIIUI ONKMCaHNUe HAOIIOICHUS, €T0 Pe3yIbTaToB,
BBIBOJIOB.

K.: cTpouts pedeBble BHICKa3bIBaHUS B YCTHOM U MUCBbMEHHOU (pOpME; BECTH TUAJIOT
Y4acTBOBATb B TUCKYCCUU JUI BBISIBJICHUS Pa3HBbIX TOUEK 3PEHUS HA PACCMATPUBAEMYIO
WH(POPMAIINIO; BEIPAXKATh M apPT'yMEHTHPOBATH CBOIO TOUKY 3PCHHSL.

HToroBblii KOHTPOJIL 3HaHUIT 3a 01 (3 1)
O06o01IeHre U cCUCTEMaTU3allisl 3HAHUM 110 KypCy XHMMHH 3a 8 Kjacc.
HroroBasi KoHTpoOJIbHasi pa60oTa. AHAaIU3 UTOTOBOM KOHTPOJILHON PaOOTHI.

9 KJIACC (2u B Heae10, Bcero 684)
O0mas xapakTepucTUKAa XUMHU4YEeCKHX 3JIeMEeHTOB
U xumuyeckux peakuuii (10 4)

XapakTepucTUKa 3JIEMEHTA IO €ro MOJIOKEHUIO B [leproaudeckoil cucTeMe XUMUYECKUX
anemenToB JI. . MenpaeneeBa. CBolicTBa OKCHUJIOB, KUCIIOT, OCHOBAHUM U COJICH B CBETE TEOPUH
ANEKTPOJUTUYECKON JUCCOLMALIMN U OKUCIICHHUSI-BOCCTAHOBIICHHUS].

[TonsiTHe o mepexoaHbIX 31eMeHTax. AMpoTepHOCTh. ['eHeTHUeCcKuil psij] epexoaHOTo
JJIEMEHTA.

[Tepnoanueckuit 3akoH u [lepuonnueckas cucrema XuMu4eckux aemeHTos /1. U.
Menneneesa.

X¥UMHU4YecKasi OpraHu3alys )KMBOW U HEXNUBOU IPUPOAbl. XUMHUYECKUI COCTAB s1/1pa, MAaHTUHU
Y 3€MHOU KOpPbl. XMMUYECKHE DJIEMEHTHI B KIIETKaX KUBBIX OPraHU3MOB. Makpo- u
MHKPO3JIEMEHTHI.

O06o0menre cBeIeHni 0 XUMHUUIECKHX peakiuax. Kiaccudukarus XMuMUYECKUX PEaKIuid 1Mo
Pa3IMYHbBIM MPU3HAKAM: «YHCIIO U COCTAB PEarupyromux u 00pa3yromuxcs BEmecTBy,
«Teru1oBo A deKT», «HANpaBICHUE», KA3MEHEHUE CTEINIeHEeW OKUCICHUS 3JIEMEHTOB,
00pa3yoIluX pearnupymolre BeuecTBay, «hasza», «ucnoyib3oBaHue karaiauzatopay. [lonstue o
CKOPOCTH XUMHUYECKOU peakunu. @aKkTopsl, BIUSIOIIAE HA CKOPOCTh XUMHUECKUX PEAKIIUM.
Karanuzatops! u karanu3. MTHruOUuTopsl. AHTUOKCUIAHTHI.

Jlemoncmpayuu. Paznmuunsie popmel Tabmunel J[. U.MenneneeBa. Moenu aToMoOB
35IeMEHTOB 1—-T0 nepuoaoB. Mojienb cTpoeHus 3eMHOTO 11apa (IOTepedHbIi pazpes).
3aBUCUMOCTb CKOPOCTH XMMHUUYECKOW PEAKIUH OT MPUPO/Ibl PEAruPYIOIINX BEIIECTB.
3aBUCUMOCTb CKOPOCTH XMMHUUYECKOW PEAaKLIUH OT KOHLIEHTPALUX PEarupyroInX BEIIEeCTB.
3aBUCUMOCTb CKOPOCTH XMMHUUYECKOW PEAaKLUU OT IUIOIIAJAN COITPUKOCHOBEHUS PEarupyroniux
BEILECTB ((«KUTISIIHHA CIIOM»).

Jlabopamopuwvie onvimot 1. [loydenue ruipokcuaa IMHKA U UCCIEA0BAHUE €r0 CBOMCTB. 2.
MogenupoBanue nocrpoenus [lepuoanueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB /.
N.MenpneneeBa

JuarnocTuyeckasi KOHTpoJibHast padora Ne 1 «OO0m1ast XapakTepuCTUKA XUMUYECKUX
3JIEMEHTOB U XUMUUYECKHUX PEAKLUN».

IIpeamMeTHbIE pe3yJbTATHI 00yYeHHSI:
Hayuarcs ucnonb3oBaTh IpU XapakTEPUCTUKE MTPEBPAIICHUI BEUIECTB MOHATHUS: «XUMUYECKAS
peaKIusy, «peakini COSAUHEHU», «PEAKIIUN PA3I0KECHHS, «PEAKIIMH 00OMEHAY, «PEaKIIuU
3aMEILEHUN», «PEAKIUU HEUTPAIU3ALUNY, «IK30TEPMUYECKUE PEAKLIMNY, «IHAOTEPMUUYECKUE
peaxiumy, «00paTUMbIe peakluny», KHe0OpaTUMBbIEC PEAKITUIY, KOKUCIUTEIHHO-
BOCCTAHOBUTEIIbHBIE PEAKIIUN», KTOMOT€HHBIE PEAKLINHY, KT€TEPOTECHHBIE PEAKIIUNY,
«KATaTUTHYECKUE PEAKITUI, KHEKATATUTHUECKUE PEAKIIUN», «TEIUIOBON dPPEKT XUMUIECKOM
peaKLMN», «CKOPOCTh XUMUYECKON peaklumny», «KaTallu3aTopy; XapakKTepU30BaTh XUMUUYECKHE
3JIEMEHTHI 1-3-T0 Meproa0B Mo UX MosokeHuto B [leproauueckoii cucreMe XUMHYECKIX
anemeHToB JI. . MenzeneeBa: XUMUUECKUH 3HAK, IIOPSIKOBBIA HOMED, IIEPUOL, TPYIIIA,
MOArpyIia, OTHOCUTENbHAS aTOMHAs Macca, CTpPOEHHE aToMa (3apsij siapa, YUCIO IPOTOHOB U
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HEHUTPOHOB B sIJIpe, 0011ee YNUCIIO IEKTPOHOB, PACIPEIEICHUE WIEKTPOHOB I10 3JIEKTPOHHBIM
CIIOSIM, TTPOCTOE BEIIECTBO, (pOpMyIa, HA3BaHUE U THII BBICIIETO OKCHIA U THIPOKCH/IA,
JIETY4ero BOJIOPOTHOTO COCAMHEHUS (U1 HEMETAIUIOB)); XapaKTepPHU30BaTh OOIINE XUMHYECKUE
CBOMcTBA aM(POTEPHBIX OKCHIOB U THAPOKCHIOB; IPUBOAUTH IIPUMEPHI PEAKIIN,
MOITBEPXKIAIOIINX XMMHUYECKIE CBOMCTBAa aM(OTEPHBIX OKCUJIOB U THAPOKCHUJIOB; 1aBaTh
XApaKTEPUCTUKY XUMHYECKUX PEAKIIMM 110 YUCITY U COCTABY UCXOJHBIX BEIIECTB U

MPOAYKTOB PEAKIINHU; TETTIOBOMY 3(DPeKTy; HapaBICHUIO IPOTEKAHUS PEAKIIH; N3MEHEHHIO
CTEIIEHEH OKUCIIEHUS IEMEHTOB; arperaTHOMY COCTOSIHUIO MCXOJHBIX BEILECTB; YYaCTHIO
KaTajau3aTopa; OOBbSACHATH U IPUBOAUTH IPUMEPHI BIUSHUS HEKOTOPBIX (PakTo poB (Ipupoaa
pearupyroIux BEUeCTB, KOHIEHTpalys BEIECTB, JaBICHUE, TEMIIepaTypa, KaTaau3arop,
[TOBEPXHOCTh COIPUKOCHOBEHMSI pEarupyrolIiux BEIECTB) HA CKOPOCTh XUMUYECKUX PEAKIIUI;
HaO0JII01aTh U ONUCHIBATh YPABHEHUS PEAKIMI MEX Iy BEIIECTBAMH C TOMOIIbIO €CTECTBEHHOTO
(pyccKoro UM poJHOTO) sI3bIKa U SI3bIKa XMMUH; IPOBOJIUTH OIBITHI, TOTBEPKIAIOIINE
XUMHYECKHE CBOMCTBA aM(POTEPHBIX OKCUIOB U THIPOKCHUJIOB; 3aBUCUMOCTb CKOPOCTHU
XMUMHMUYECKOHN peaklMU OT pa3InudHbIX (PaKTOPOB (IpUpPOJIa pearupyomnux BemecTs,
KOHIICHTPALIM BEIIECTB, aBJICHUE, TEMIIEpaTypa, KaTaIu3aTop, IOBEPXHOCTh
CONPUKOCHOBEHHUSI pearupyrouux BemecTB).

MeTanpeaMeTHbIe Pe3yJIbTAThl 00yYeHHs:

Haydatcst onpeensiTh 11eJib y4eOHOU NesITeNbHOCTH € IOMOIIbIO YUUTENS M CAMOCTOSTEIBHO,
UCKaTh CPEJICTBA €€ OCYIIECTBIICHHUS, padoTas 10 IJIaHy, CBEPSITh CBOU ACUCTBHUS C LENbIO U MIPH
HE0OXO0IMMOCTH UCIIPABJIATH OMMOKU C TIOMOIIBIO YUUTENSI U CAMOCTOATEIBHO; COCTABISATh
AHHOTAIMIO TEKCTA; CO3/1aBaTh MOJIEH C BBIACIEHUEM CYILIECTBEHHBIX XapaKTEPUCTUK 00bEKTa
Y TIPEJICTaBICHUEM UX B MPOCTPAHCTBEHHO-TpaduuecKOl MIH 3HAKOBO-CUMBOJINYECKOH popme;
OIpeNeNATh BUABI KIacCU(PUKALNU (ECTECTBEHHYIO U UCKYCCTBEHHYIO); OCYILECTBIIATh IPAMOE
JNEIyKTUBHOE I0KA3aTeNbCTBO.

Metaabi (16 )

[Tonoxxenue metauioB B [lepuoanyeckoii cucteme XxuMudeckux annementos /. U.
MenneneeBa. Metamuyeckas KpUCTAIUIMYECKAs PEIIETKA U METAJUINYECKAs] XUMHUYECKAsI CBSI3b.
O6mue ¢puznyeckue cBoiicTBa MeTawioB. CIulaBbl, X CBOWCTBA U 3HAUCHHE. XUMUYECKHE
CBOMCTBA METAJIJIOB KAK BOCCTAHOBUTEJIEH, a TAKXKE B CBETE UX MOJIOKECHUS B
ANEKTPOXUMUYECKOM PsATy HANPSYKEHUH METAIIJIOB.

Koppo3sus metamios u criocoObl 60ps0bI ¢ Hell. MeTaisl B mpupoae. OO0Iue crnoco0sl Ux
MOJTy4YEHUSI.

OO0masi xapakTepucTHKA IIEJOYHBIX MeTa/L10B. MeTtauibl B ipupoe. Oo1me crnocoosl
ux noyiyueHus. Ctpoenue aroMoB. 1l{enouHbie MeTaIbl — IPOCThIE BenlecTBa. BaxkHelmue
COEJIMHEHUS IIEJIOYHBIX METAJUIOB —OKCHU/IbI, TUPOKCUIBI U CONU (XJIOPHIBI, KApOOHATHI,
cynb(aThl, HUTPAThI), UX CBOICTBA U MIPUMEHEHHE B HApPOAHOM X03siicTBe. KanuiiHbie
ynoopeHus.

OO0masi xapakTepuCTHKA 3J1eMeHTOB ri1aBHoi moarpynns! Il rpynnel. CTpoeHre aToMoB.
[IlenouyHo3emMenbHbIE METAILIIBI — MPOCTHIE BelllecTBA. BaxkHeillre coeuHeHus
IEJIOYHO3EMETIbHBIX METAJNIOB — OKCHJIbI, TUAPOKCHUIBI M CONH (XJIOPUIbI, KapOOHATHI,
HUTpATHI, cynbhaTel, pochaTer), UX CBOIICTBA U TPUMEHEHNE B HAPOJHOM XO3SHCTBE.

Amomunuii. CTpoeHue atoma, GU3NIECKHe U XUMUUYECKHE CBOMCTBA MPOCTOTO BEIIECTBA.
CoennHeHus aTIOMUHUS — OKCHJI U TUIPOKCU, UX aM(OoTepHbIH XapakTep. BaxHeiimue conu
antoMuHus. [I[puMeHeHne amoMUHUS U €r0 COETMHEHUM.

Keaeszo. Ctpoenue atoMa, GU3NUYECKHEe U XUMHUUECKHE CBOMCTBA MPOCTOTO BEIIECTBA.
I'enernueckue panel Fe2+ u Fe3+. Baxknelimue conu xene3a. 3Ha4EHHE Kele3a U ero
COEIMHEHUH 7151 TPUPOIBI U HAPOIHOTO XO35HCTBA.

Jemoncmpayuu. O0pa3ipl METOYHBIX U METOYHO3EMETbHBIX MeTa/UIOB. OOpa3Iibl CIIaBOB.
B3aumojelicTBre pacTBOPOB KUCIOT U coJiel ¢ MeTaiiaMu. [lonydeHue ruipokcuaa amoMUHUS
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U UCCIIEA0BAHMUE €r0 CBOMCTB. B3aumonencTBue xemnesa ¢ coinsHou kucnoroil. [lomyuenue
ruapokcuoB xeinesa (I11) u (I1I) u u3yyenue ux cBONCTB.

Ilpakmuueckue padomot. 1. OcyiecTBICHUE EMTOYKA XUMUYECKUX MPEBPALICHUN. 2.
[Tonyuenue u cBolicTBa COEIMHEHUI MeTaJIOB. 3. Pelienne skcrepuMeHTaIbHbIX 3a/1a4 Ha
pacrno3HaBaHHUE U MOJIy4EHUE COSAUHEHUN METaIJIOB.

KonTpoabsHnas padora Ne2 «Mertamibim»

IIpenmeTHBbIE pe3yJbTaThl 00y4eHHUS:

Hayuatcs ucnosnabp30BaTh Npu XapakTEPUCTUKE METAIIJIOB U UX COSAMHEHUN IOHATHS:
«METAJIBI», «PsiJi aKTUBHOCTU METAJIJIOBY, «IIEJIOUHbIE METAJUIbDY, KIIEJIOYHO3EMEIIbHbIE
MeETaJlJIbD», UCIOJIb30BaTh UX MPU XapaKTEPUCTUKE METAIJIOB; JaBaTh XapaKTEPUCTUKY
XUMHMUYECKUX 3JIEMEHTOB-METAUIOB (ILEIOYHBIX METAIJIOB, MATHUS, KAJIbLHs, AIFOMUHNS,
xKelesa) Mo Ux nojoxeHuto B Ilepuonnyeckoil cucreme xumudeckux 3nemeHTos Jl. U.
MenneneeBa (XMMHUUECKHH 3HAK, TIOPSIKOBBIA HOMED, MIEPH OJI, TPYIINA, MOATPYIIa,
OTHOCHUTEJIbHAsl aTOMHasl Macca, CTpOEHUE aToMa (3apsij Aapa, YMCI0 MPOTOHOB U HEUTPOHOB B
sJipe, 0011ee YNCII0 IEKTPOHOB, PACIIPEIECTICHHUE AIEKTPOHOB 110 SHEPTETUYECKUM CIIOSIM),
IIPOCTOE BELIECTBO, (popMyIia, HA3BaHUE U TUII BBICILIETO OKCUAA U THIPOKCH]IA); HAa3bIBATh
COEJIMHEHUS] METAJUIOB U COCTAaBJIATh UX (OPMYJIbI 110 HA3BAHUIO; XapaKTEpU30BaTh CTPOEHUE,
obmue Hpu3nIecKrne 1 XUMUIECKHE CBOMCTBA MPOCTHIX BEMIECTB-METAIIOB; OOBIACHITH
3aBUCHUMOCTbH CBOMCTB (MJIM MPENICKa3bIBATh CBOMCTBA) XUMHUYECKHUX 3JIEMEHTOB-METAIIIIOB
(pagunyc, MeTaJUTMYECKHEe CBOMCTBA 3JIEMEHTOB, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA
3JIEMEHTOB) M 00pa3yeMbIX MU COEIMHEHUH (KHUCIOTHO-OCHOBHBIE CBOMCTBA BBICIIUX OKCHUJIOB
Y THUJIPOKCHUJIOB, OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOICTBA) OT MOJIOKEHUS B
[Tepuoamuaeckoii cucreme xumuueckux eMeHToB J[. . MenpeneeBa; onuceBaTh 001Ine
XMUMHYECKHE CBOMCTBA METAJUIOB C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO) SI3bIKa U
SI3bIKa XMMUU; COCTABIIATh MOJIEKYJIIPHBIE YPABHEHUS PEAKLNN, XapaKTEPU3YIOINX XUMUYECKUE
CBOMCTBA METAJUIOB U UX COCMHEHUH, a TAKXKE SJIEKTPOHHBIE YPAaBHEHUS ITPOLIECCOB
OKHCJICHUSA-BOCCTAHOBJICHUS; YPABHEHUS AIEKTPOIUTUUECKOHN JUCCOLUALINN; MOJIEKYIISIPHBIE,
ITOJIHBIE U COKPAILEHHBIE HOHHBIE YPAaBHEHHUSI PEAKIIUI C YH4aCTHEM JIEKTPOJIUTOB;
YCTaHaBJIMBATh IPUYNHHO-CIIEICTBEHHBIE CBSI3U MEXAY CTPOCHHEM aTOMa, XUMUYECKOH CBA3BIO,
TUTIOM KPUCTAJNIMYECKOM PEIIeTKH METAJNIOB M UX COEIMHEHUH, UX 00IUMHU (PU3HUUECKUMU U
XUMUYECKUMH CBOMCTBAMU; ONHUCHIBATh XUMUYECKHE CBOKMCTBA IEJIOYHBIX U
LIEJI0YHO3EMEIIbHBIX METAJIIOB, a TAKXKE ATIOMUHUSA U KeEJe3a U UX COCTUHEHUHN C IOMOLIbIO
€CTECTBEHHOT'0 (PyCCKOT'O MU POJIHOTO) SI3bIKA U SI3bIKA XMUMUU; BBITIOJIHATE, HAOIIOAATh U
ONMCBIBATh XUMHUYECKHI IKCIIEPUMEHT 10 PaClIO3HABAHUIO BAXKHEUIINX KATHOHOB METAJIOB,
TUAPOKCHUI-UOHOB; SKCIIEPUMEHTAIIBHO UCCIIEA0BATh CBOMCTBA METAIOB U UX COCIMHEHUH,
penaTh SKCIEpUMEHTAIbHBIE 3a7a4 110 TeMe «MeTauibl»; ONUChIBATh XUMUYECKUN
HKCIEPUMEHT C TOMOIIBIO ECTECTBEHHOTO (PYCCKOT'0 UIIM POJIHOTO) SI3bIKA U SI3bIKA XUMUU;
MIPOBOJUTH PACUETHI 10 XUMUYECKUM (opMysiaM U YPaBHEHUSIM pEaKIuii, MPOTEKAIOIINX C
y4aCTHEM METAJUIOB U UX COEIMHEHUI; 00palaThes ¢ 1ab0paTopHBIM 000pYIOBaHUEM U
HarpeBare’IbHbIMU IPUOOPAMU B COOTBETCTBHUH C MPaBUIAMH TEXHUKH 0€30MaCHOCTH;
HaO0IaTh 32 CBOMCTBAMH METAJNIOB M UX COCMHEHUN U SBICHUSIMH, IPOUCXOSAIIUMHU C
HUMU; OTUCHIBATh XUMUYECKUI IKCTIEPUMEHT C MTOMOIIBIO €CTECTBEH HOTO (PYCCKOTO WM
POJIHOTO) sI3bIKA U SI3bIKA XMMUU; JIeJIaTh BBIBOBI IO Pe3ysbTaTaM MPOBEJEHHOIO
JKCIEPUMEHTA.

MetanpeaMeTHbIe pe3yJbTaThl 00yUeHUs :

Hayuatcst paboTtatTh 1o cOCTaBIEHHOMY IUIaHY, UCIIOJIBb3YS HAPSLy C OCHOBHBIMU H
JIOTIOJTHUTENBHBIE CPEACTBA (CIIPAaBOYHYIO JIUTEPATypy, Cl0kHbIe pubopsl, cpeactsa MKT); ¢
MIOMOIIBIO YYUTENSI OTOUPATh AJIs pelIeHUsl y4eOHBIX 3a/1a4 He00X0AUMBIE CIOBapH,
SHIMKIIOTIEIUH, CIIPABOYHHUKH, HIEKTPOHHBIE IUCKH; CONIOCTABIATh M OTOMpPATh HH(OpMAIHIO,
MOJIyYEHHYIO U3 Pa3IMYHbIX HCTOYHUKOB (CIOBAPH, SHIMKIIONEANH, CTIPABOYHUKH,
AJIEKTPOHHBIE AUCKHU, CeTh MIHTEpHET); MpeACTaBIATh HHPOPMALIUIO B BUAE TaOIHII, CXEM,
OTIOPHOTO KOHCIIEKTa, B TOM 4Hcie ¢ npuMmenenueM cpeacts UKT; odopmisiTe CBOM MBICTH B
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YCTHOUM M MUCBMEHHOM peYH ¢ y4ETOM CBOMX YUEOHBIX M KU3HEHHBIX PEUCBBIX CHTYAIIHH, B TOM
yuciue ¢ npuMmerHenueM cpeacts UKT; cocTaBiasTh pelieH31I0 Ha TEKCT; OCYIIECTBIATh
JI0Ka3aTeIbCTBO OT MPOTHUBHOTO; OMPEACIATh, UCXOIS 3 YUeOHOH 3a/1a41, HEOOXOIMMOCTh
WCIIOJIb30BaHUS HAOTIOICHUS UM SKCIIEPUMEHTA.

HemeTanis (26 )

OO011as XxapakTeprUCcTUKa HEMETAILIOB: NoJokeHue B [leproanueckoil cucreMe XuMUYeCKUX
anemenToB JI. . MenpeneeBa, 0COOEHHOCTH CTPOCHUSI aTOMOB, JIEKTPOOTPHUIIATEIHHOCTH (D0)
KaK Mepa «HeMeTaImYHocTu», psaa D0. Kpucraninieckoe CTpoeHUE HEMETANIOB — IPOCTBIX
BelecTB. Ayuotponusi. usnueckue cBoiicTBa HeMeTaI0B. OTHOCUTENBHOCTD MOHATUI
«METAJ» U «HEMETaJLD».

Bonopoa. [Tonoxxenue Bomopoaa B [lepuoanueckoi cucteMe XuMu4ueckux 3yemMeHToB . U.
MenneneeBa. CtpoeHue aroma 1 MosieKynbl. @u3ndeckue 1 XMMHUYECKHE CBOICTBa BOJOPO/Ia,
€ro NoJy4eHHE U IPUMEHEHHUE.

Bopa. Crpoenue monekynsl. Bogoponnas xumuueckas cBsizb. @u3nyeckue cBOMCTBA BODI.
AHomanuu cBoMcTB BOJbL. ['napodunbHbie 1 ruipodoOHbIe BenlecTBa. XUMUYECKHE CBOWCTBA
BoJibl. KpyroBopoT Bozibl B ipupoje. Bomoouncrtka. Asparust Boibl. BeiToBBIE QUIBTPHI.
MuHepanbpHbIe BOJBI. JIUCTUITMPOBaHHAS BOIA, €€ TIOJYYCHHUE U IIPUMEHEHHE.

Oo0mas xapakrepucruka rajoreHoB. Ctpoenue aroMoB. [IpocTeie BeliecTBa U OCHOBHbBIE
COeJIMHEHUS raJoreHoB, uX cBoicTBa. Kparkue cBenenus o xjope, Opome, hrope u Hoje.
[IpumeHeHne rajJloreHOB U UX COEMHEHHI B HAPOIHOM XO3SMCTBE.

Cepa. CtpoeHue aToma, aJJIOTPOIHs, CBOICTBA U IPUMEHEHHE pOMONUecKoi cepbl. OKCHIBI
cepsl (IV) u (VI), ux nonyuenwne, cBoiictBa u mpuMeHenne. CepHasi KUCI0Ta U €€ COJIU, UX
MPUMEHEHHUE B HAPOJHOM XO03siicTBE. [IpOM3BOICTBO CEPHOM KUCTOTHI.

A30t. CTpoeHHE aTOMa U MOJIEKYJIbI, CBOMCTBA TPOCTOrO BEIIECTBA. AMMHUAK, CTPOCHHE,
CBOICTBA, MoJTy4eHrue u npuMeHeHue. Coam aMMOHMS, UX CBOMCTBA M TpUMeHEeHUEe. OKCUIbI
azota (II) u (IV). A3oTHas KKCIIOTa, €€ CBOMCTBA M MpUMEeHEHHEe. HUTpaThl 1 HUTPUTHI,
mpooJieMa UxX CoJIep )KaHusl B CEITLCKOX03sMCTBEHHON MPOAYKIIUUA. A30THBIE yI0OpEHHUS.

dochop. CtpoeHune aToma, aJuUIOTPOIIHS, CBOMCTBA O6€710T0 M KpacHoTo docdopa, ux
npuMeHnenne. OcHOBHBIE coenrHeHus: okcua Gochopa (V) u oprodochopnas kuciora,
docdarer. DochopHbie ynoOpeHHUS.

Yraepoa. CtpoeHnue aroma, aJIOTpONHs, CBOHCTBA MOAUUKAIHK, MpuMeHeHHe. OKCUIBI
yriepoaa (II) u (IV), ux cBoiictBa u npumeHeHue. KapOoHaThI: KaabIUT, COJa, TOTAI, UX
3HAQUYE€HHE B IPUPOJE U KU3HU YEIOBEKA.

Kpemunii. CtpoeHue aToMa, KpUCTAIIMYECKUN KPEMHUM, €ro CBOMCTBA M TPUMEHEHUE.
Oxcup kpemuus (IV), ero npupousie pa3HOBUAHOCTH. CHIIMKATHI. 3HAUEHUE COCIMHEHUIM
KPEMHHUS B )KUBOUM U HE)KUBOU npupojie. [IoHsATHE O CUIMKATHON TPOMBIIUIEHHOCTH.

Jlemoncmpayuu. 1losydeHue u pacrio3HaBaHue Bojgopoa. KauecTBeHHas peakius Ha
rajioreHu-uoHbl.. B3anMoeicTBre KOHLIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEJIBIO.

Jlabopamopuwvie onvtmor. O3HAKOMIIEHUE C COCTaBOM MHHEpaibHOHM Boabl. 30. CBolicTBa
pa3baBiieHHON cepHOil KHCIOTHI. M3yyeHne cBoiicTB ammuaka. Pacrio3sHaBanue coyieii aMMOHHSL.
I'openue docdopa Ha Bo3ayxe u B kuciopoje. PacroznaBanue docdaron. ['openue yris B
kucnopose. [lepexon kapOOHATOB B THAPOKApOOHATHI.

Ilpakmuueckue padomot. 4. Penienue skciepuMeHTaNbHbIX 3a1a4 1o TeMe «lloarpymnmna
kucnopoaay. 5. [loxydenue, coOupanue u pacro3HaBaHUE ra3oB.

KonTpoabnas padora Ne3 «Hemeramibiy».

IIpeameTHbIE pe3y/ibTAThI 00y4YeHHSI:

Hayuarcs ncnosib30BaTh Ipu XapakTEPUCTUKE METAJUIOB M UX COETMHEHUM MOHATHSL:
«HEMETAJLJIbD», «TaJOTEHbD», «aJNIOTPOIHbBIE BUJOU3MEHEHHUS», <GKECTKOCTh BOJIbD), «BPEMEHHAas
KECTKOCTh BOJIbI», TIOCTOSTHHASI )KECTKOCTh BOJIBD», «OOIIast >KECTKOCTh BOJIbD»; 1aBaTh
XapaKTePUCTUKY XUMHUYECKUX dJIEMEHTOB-HEMETAJIOB (BOJOPO/Ia, TaJOr€HOB, KUCIOPO/a, CEPHI,
a3oTta, pocdopa, yraepoaa, KpeMHU) IO UX MOJIOKeHUIO B [leproaudeckoii cucreme
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XUMHu4ecKkux 35eMenToB . . MenzeneeBa (XMuMUUYECKUM 3HAK, IOPSIKO BRI HOMEp, IEPUOI,
rpyma, NOArpyImna, OTHOCUTENbHAsI aTOMHAs Macca, CTPOEHUE aToMa (3apsiz siapa, YUCIIo
MIPOTOHOB ¥ HEUTPOHOB B siZ[pe, 001IIee YHCIIO IIEKTPOHOB, PaCpeAeICHNUE JIEKTPOHOB I10
AIIEKTPOHHBIM CIIOSIM), IPOCTOE BEIIECTBO, (OpMyJia, Ha3BaHHE U THIT BBICIIETO OKCHJIA U
THJIPOKCUAA, (OpMYyIIa U XapakTep JIETy4ero BOJIOPOJHOTO COSAMHEHHMSI); Ha3bIBaTh COCTMHEHUS
HEMETAJJIOB M COCTABIIATH MX (POPMYIIBI IT0 HA3BAHUIO; XapaKTepU30BaTh CTPOCHHE, OOIIHe
(du3HUYECKrEe U XUMUYIECKIE CBOWCTBA IPOCTHIX BEIIECTB-HEMETAILIOB; OOBSICHITH 3aBUCHMOCTh
CBOMCTB (MJIM MpPEACKa3bIBaTh CBOMCTBA) XUMHUYECKHUX 3JIEMEHTOB-HEMETAILIOB (paauyc,
HEMETAJJINYECKHE CBOMCTBA 3JIEMEHTOB, OKUCIIUTEIBHO-BOCCTAHOBUTEIbHbBIE CBOMCTBA
3JIEMEHTOB) M 00pa3yeMbIX MU COEIMHEHUH (KHMCIOTHO-OCHOBHBIE CBOMCTBA BBICILIUX OKCHJIOB
Y TUAPOKCHUJIOB, JIETYIUX BOJIOPOJHBIX COSTMHEHHM, OKHCIUTEIHLHO -BOCCTAHOBUTEILHBIC
CBOICTBa) OT nosioxkeHust B [leproauueckoii cucteMe XuMHueckux aaemenTos J1. 1.
MeHnzeneeBa; onuchbIBaTh OOIINE XMMHUECKHE CBOMCTBA HEMETAJJIOB C TOMOIIBIO
€CTECTBEHHOT'0 (PyCCKOT'0 MJIM POJAHOTO) SI3bIKA U S3bIKA XMMHH; COCTABIISATh MOJIEKYISIPHbBIE
YpaBHEHUS PEAKIINM, XapaKTEPU3YIONIUX XUMUUECKHUE CBOMCTBA HEMETAIIOB U MX COSIMHEHUH,
a TaK)Ke AJIEKTPOHHbIE YPaBHEHUS MPOIIECCOB OKUCIIEHUS-BOCCTAHOBIICHUS; YpPaBHEHUS
AIIEKTPOJIUTUYECKON TUCCOLMAIIMU; MOJIEKYISIPHbIE, TIOJIHBIE U COKPALLICHHbIE HOHHBIE
YpaBHEHHUS PEaKUil C y4acTUEM DJIEKTPOJIUTOB; YCTaHABINBATh IPUUNMHHO-CIIEJICTBEHHBIE CBS3H
MEXYy CTPOCHHEM aTOMa, XMMHUYECKOH CBSI3bI0, THIIOM KPUCTAINTMYECKON PEelIeTKH HEMETAIOB
Y UX COCIMHECHHN, UX OOIIMMHU (U3UIECKUMU U XUMHUYECKUMHU CBOMCTBAMU; OTTUCHIBATH
XUMUYECKHE CBOMCTBA BOJIOPO/Ia, TaJIOTEHOB, KUCIOPO/Ia, CEPHI, a30Ta, pocdopa, rpadura,
anMasa, KpEMHHUS U UX COETMHEHUM ¢ TOMOIIbIO €CTECTBEHHOTO (PYCCKOTO MM POJTHOTO) S3bIKA
Y s13bIKa XUMHH; OTIMCHIBATH CTIOCOOBI YCTPAHEHHUS )KECTKOCTH BOJIBI U BBITIOHSTH
COOTBETCTBYIOIINN UM XUMUYECKUI IKCTIEPUMEHT; BHITIOJIHATh, HAOIIOAATh U OMUCHIBATD
XMUMHYECKUN SKCIEPUMEHT 0 paclo3HaBaHUIO HOHOB BOJIOPOJA U aMMOHUS, CylIb(aT-,
KapOoHaT-, cuiukKar-, ocdar-, Xaopua-, OpoMu-, HOAUA-UOHOB; IKCIIEPUMEHTATIHLHO
UCCIIEI0BaTh CBOWCTBA METAJIJIOB M X COSAMHEHUHN, pelaTh 3KCIIEpUMEHTANIbHBIE 3a/1a4H T10
TeMe «HeMeramibl»; OMUChIBaTh XUMUUYECKUN IKCIIEPUMEHT C MMOMOIIBI0 €CTECTBEHHOTO
(pycCKOTO MJIM POJTHOTO) SI3bIKA U SI3BIKA XUMHH; 00paIiaThcs ¢ 1abopaTOpHBIM 000pyI0BaHHEM
Y HarpeBaTeJIbHBIMU MPUOOPAMH B COOTBETCTBUHY C IIPABUIIAMU TEXHUKU O€30M1aCHOCTH;
HaO0JI01aTh 33 CBOMCTBAMH HEMETAJJIOB U UX COCAWHEHUHN U SIBICHUAMU, TIPOUCXOASIIUMU C
HUMU; JIeNIaTh BBIBOJIBI [0 pe3yJibTaTaM MPOBEACHHOIO SKCIIEPUMEHTA. TPOBOJAUTH PACUETHI 10
XUMHUYECKUM (HOpMYyJiaM U ypaBHEHUSIM PeaKifii, MPOTEKAIOIINX C YIaCTHEM HEMETAIJIOB U UX
COECIUHEHUN.

MetanpeaMeTHbIe pe3yJibTaThl 00yUeHUs :

Hayuatcst oprann3oBbiBaTh yueOHOE B3aUMOICHCTBUE B IPYIIE (pacipenensTh poiy,
JIOTOBApUBATHCA JIPYT C JPYTOM U T. 1.); MPEABUAETH (IIPOrHO3UPOBATH) MOCIEACTBUS
KOJUIEKTUBHBIX PEIICHUI; TOHUMATh MPUYMHBI CBOETO HEYCIIeXa U HAXOJAUTh CIIOCOOBI BHIXOA
U3 9TOM CUTYalluu; B TUAJIOTE C YYUTEIIEM YYUTHCS BbIPaOaThIBATh KPUTEPUU OLICHKH U
OTIPEIeIATh CTENEeHb YCIEIIHOCTH BBIIIOJIHEHUS CBOCH paboThl U pabOTHI BCEX, UCXOS U3
HMMEIOIIUXCS KPUTEPUEB, COBEPIICHCTBOBATH KPUTEPUU OLIEHKH U TIOJIb30BATHCS UMH B XOJI€
OIICHKH M CAMOOLIEHKH; OTCTauBaTh CBOIO TOUKY 3pEHHS, apIrYMEHTHUPYsI €€; TOITBEPKIaTh
apryMeHThI (paKkTaMH; KPUTHUYHO OTHOCHTHCS K CBOEMY MHEHUIO; CIYIIATh APYTUX, MBITAThCA
MIPUHUMATD JPYTYIO TOUKY 3PEHHSI, OBITh TOTOBBIM U3MEHUTH CBOIO TOUKY 3PEHHS; COCTABIIATh
pedepar o onpeaeaeHHON GopmMe; OCYIIECTBIATE KOCBEHHOE pa3ieIUTENbHOE JOKAa3aTeIbCTRO;
OTIPeIeNATh, UCXOA U3 YUeOHOM 3a/1a4u, He0OX0JMMOCTh UCTIONB30BaHUS HAOTIOACHUS UITH
JKCIIEPUMEHTA.

HauanbHble cBeqeHusi 00 oprannvyeckux BemectBax (10 )
[Ipenmet oprannueckoit xumuu. OCOOEHHOCTH OpPraHNYECKHUX BeIIecTB. Teopus
XMUMHYECKOTO CTPOEHUS opraHudeckunx coequnennii A.M. byriepoBa. CTpykTypHbI€ (DOPMYIEIL.
3HaueHue OPraHUYECKON XUMUMU.
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[IpenenbHble yrieBoaopoabl. ['oMosiornueckuii psi NpeaeiabHbIX YTI€BOAOPOIOB.
du3nyecKUe U XMMUYECKHUE CBOMCTBA NMPEAEIBHBIX YIIIEBOJOPOI0B PEAKIIMU TOPEHUS U
JNETUPUPOBAHUSL.

HenpenenbHble yriieBoaopo/ibl TOMOJIOTMYECKOT0 psiia ATuieHa. Ha3BaHUS 3TUIIEHOBBIX
yrieBo10poJoB. Peakiiuu nommmepusanuu, MOHOMEpbI, noaumepsl. [lonuatunen. 'maparanus u
neruaparanus. KauecTBeHHbIE peakliMy Ha IBOMHYIO CBSI3b: peakius ¢ OpOMHOI BOJIOH 1
pacTBOpOM IEpMaHIaHaTa Kajiusl.

CriupThl M MX aTOMHOCTb. [IpenienbHble 0IHOATOMHBIE CITUPTHI: METAHOJ (METHJIOBBIN CITUPT)
1 3TaHOoJ (3TWIIOBBIN criupT). OKUCIIEHNE ATUIIOBOIO CIIUPTA B YKCYCHBIN ajbAeTu/.
JIByXaTOMHBIN CIIUPT 3THJICHIIMKOJIb. TpEXaTOMHBIN ciupT IiMneprH. KauecTBeHHas peakius
Ha MHOTOATOMHbIE CIUPThI. OYHKIIMOHAIbHbBIE TPYIIIbI: THAPOKCUIIbHAS U aJIbJICTHIHAS.

Kap6okcunphas rpynmna. KapOoHoBbsle kuciaoTsl. [IpenenbHble 0THOOCHOBHBIE KApOOHOBBIE
KHCJIOTHI. YKCyCHas Kuciota. CBOMCTBa KapOOHOBBIX KUCIIOT: B3aUMOJICHCTBUE C METAJNIAMH,
OCHOBHBIMH OKCHJIaMH, OCHOBaHUSIMH U coJisiMU. AneraTsl. Peakuus stepuduxanyu. CrnoxHble
3¢upsl. [IpuMeHeHne KucioT U CI0XKHBIX 3(UPOB.

[IpenenbHble U HETpEAEIbHbIE KUPHbIE KUCIOTHI. JKHUphI Kak cioxxHbIe 3gupsl. [Ipumenenne
XKUPOB. PacTUTENbHBIE U )KUBOTHBIE KHUPHI. 3aMEHA KUPOB B TEXHUKE HEMUILEBBIM ChIPHEM.
Mpbina. CUHTETHYECKHE MOIOIIUE CPEACTBA.

AMUHOKHUCIIOTHI U UX aM(poTepHOCTh. Peakiinu nomukonaeHcanuu. [lentuaHas cs3p u
nosunentuabl. [lepBuynas crpykrypa 6enkoB. buonoruueckue pynkium 6eiaxon. CBoiicTBa
0EJKOB 1 Ka4eCTBEHHbIE peaKIIMU Ha OeKu.

VYrneBoabl: MOHOCaXapH/ibl, TUcaxapu/ibl, monucaxapuabl. I roko3a u ¢ppykro3a. Caxaposa.
Kpaxwman. Lemmrono3a.

[Tonumeps! mpupoaHbIe (OpraHUYecKrue U HEOPraHM4eCKHe) U CUHTeTn4Yeckue. Peakuyu
MOJIMMEPHU3ALMHU U NOJIMKOHIeHCauu. MOHOMED, MaKpOMOJIEKYJ1a, CTPYKTYPHOE 3BEHO, CTEIIEHb
nonumepuzauuu. CTpyKTypa MOJTUMEPOB: JIMHEWHAsA, pa3BETBIEHHAS, IPOCTPAHCTBEHHAS.
[Inactmaccel. BosokHa npupoiHbIE 1 XUMHYECKHE, HICKYCCTBEHHBIE U CHHTETHYECKUE.

Jlabopamopmusie onvimol. OKVCICHUE CIUPTA B alibJerua. M3ydueHne cBOMCTB KapOOHOBBIX
KUCHOT. M3yueHue cBOMCTB kupoB. M3yueHue cBoMCTB Itoko3bl. KauecTBeHHast peakius Ha
6enku. M3rotoBieHue Moiemneil yriaieBoa0poI0B.

KonTpoabHas padora Ne4 «Oprannyeckasi XUMHS».

IIpeameTHbIE pe3y/ibTAaThl 00y4YeHHSsI:

HayuaTcs Ha3pIBaTh OpraHu4ecKue BellecTBa Mo ux Ggopmyse: MeTaH, dTaH, TUIIEH,
METaHOJI, 3TaHOJ, INIMIEPHUH, YKCYCHAs! KUCI0Ta, aMUHOYKCYCHAsl KMCIIOTa, CTEApUHOBAst
KHCJIOTA, OJIECMHOBAsI KMCJIOTA, TJIF0OK03a; OLIEHUBATH BIMSHUE XUMHUUYECKOIO 3arpsA3HEHUs
OKpY’Karolllel Cpe/ibl Ha OpPraHU3M YeJI0BeKa; I'PaMOTHO 00palaThCs C BELECTBAMU B
MMOBCETHEBHOM KU3HU; ONPEAENIATh BO3MOKHOCTb MPOTEKAHUS PEAKLIM HEKOTOPBIX
MpEeACTABUTENEH OPraHMYeCKUX BEIIECTB C KUCIOPOA0M, BOAOPOIOM, METAIIIIAMH,
OCHOBAHUSIMHU, TAJIOT€HAMH; BBIJIBUTaTh U MPOBEPITH IKCIIEPUMEHTAIBHO TUIIOTE3HI O
XMMHUYECKUX CBOMCTBAX BEIIECTB Ha OCHOBE UX COCTAaBa U CTPOEHUS, UX CIIOCOOHOCTH BCTYINATh
B XMMUYECKHE PEAKIIMH, O XapaKTepe U MPOIYKTaX Pa3IMYHbIX XUMUYECKUX PEAKIUN;
XapaKTEepHU30BaTh BEILIECTBA 10 COCTaBY, CTPOCHUIO U CBOMCTBAM, YCTaHABIMBATh IPUUMHHO -
CIIEICTBEHHBIE CBA3U MEKY JAaHHBIMU XapaKTEPUCTUKAMH BEILIECTBA; COCTABIIATh YPAaBHEHUS
peakuuii, COOTBETCTBYIOLINX MOCIE0BATEIbHOCTU IPEBPAILICHU OPraHNYECKUX BELIECTB
Pa3IUYHBIX KJIACCOB; UCIIOJIb30BaTh IPHOOPETEHHBIE 3HAHUS [T SKOJIOTHYECKU TPAMOTHOT O
MIOBEJICHUSI B OKPY’KaIOIIeH Cpesie; UCIOIb30BaTh IPUOOPETEHHbIE KITFOUEBble KOMIIETEHIIMU IPU
BBITIOJTHEHUH [TPOEKTOB U y4eOHO-HUCCIIE0BATENILCKUX 3a/]ay 10 U3YYEHHIO CBOMCTB, CIIOCOOOB
MIOJIy4EeHHUsI U PAaCO3HABAaHU BELIECTB; 0OBEKTHUBHO OLIEHUBATh MH(POPMALIUIO O BEIIECTBAX U
XMMUYECKUX Mpolieccax; KpUTUYECKH OTHOCUTBHCS K IICEBJJOHAYYHON MH(pOpPMAaIInHy,
HEI00pOCOBECTHON peKsiaMe B CPeJICTBaX MacCOBOW MH(pOPMAIIMHU; 0CO3HABATh 3HAYEHUE
TEOPETUYECKUX 3HAHUH N0 XUMHHU JUIs IPAKTUYECKOU EATENIBHOCTH YEJIOBEKA; CO31aBaTh
MOJIEJIM ¥ CXEMBI JIJIsl pellieHHsl yueOHBIX M M03HABATENbHbIX 33/1a4; TOHUMATh HEOOXOJUMOCTh
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COOIIOICHUS TTPEITMCAHNH, MTPeIaraéMbIX B HHCTPYKIMSIX IO UCTIOJIb30BAHUIO JIEKAPCTB,
CpeAcTB OBITOBOM XMMHHU U JIP.
MertanpeaMeTHblIe Pe3yabTaThl 00y4YeHHs !

Haydarcs ucronb30BaTh YMEHUSI U HABBIKM PA3IMYHBIX BUJIOB MTO3HABATEIBHOM
JEATeIbHOCTH, IPUMEHEHSTh OCHOBHBIE METO/Ib TO3HAHUS (CUCTEMHO-UH(OPMAIIHOHHBIT
aHaJN3, MOJACIMPOBAHNE) I U3YYCHHS PA3IMYHBIX CTOPOH OKPY)KAIOIIEH JeiCTBUTELHOCTH;
MCIIOJIb30BAaTh OCHOBHBIE HHTEIUICKTYalIbHBIC OTIepalui: GOpPMYIUPOBaHUE TUIIOTE3, aHAIU3 U
CHHTE3, CpaBHEHHE, 0000IIeHIe, CHCTEeMAaTH3aIMsl, BBISABICHHE TPHYUHHO-CIICICTBEHHBIX
CBsI3€H, MOVICK aHAJIOTOB; T€HEPUPOBATh UICU U ONPEACISTH CPEACTBA, HEOOXOIUMBIE IS HX
peanu3aiym; ONpeNesATh el U 3a7aul IesITeIbHOCTH, BEIONPATh CPEICTBA pealln3allui IEIH
Y TIPUMEHSTH UX Ha MMPAKTHKE; UCTIOIH30BATh PA3JIMYHbIC HCTOYHUKH IS IOTYICHUS
XUMUYECKON nHpOpMaIu.

O000menne 3HAaHUH 10 XMMMHU 32 Kypc OCHOBHOM mKoJbl. [Togroroska k
rocyaapcrBeHHoii utoropoii arrecrauuu (F'MA) (6 u)

[Tepnoanueckuit 3akoH u [lepuoanueckas cuctema XuMHU4ecKux anemenTos /1. M.
MenpeneeBa. @U3MUECKUI CMBICIT IOPAIKOBOIO HOMEPA JIEMEHTA, HOMEPOB MEPUOJA U
rpymnIbl. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB 2JIEMEHTOB U UX COEIMHEHUH B MepHOIaX U
IpyIIax B CBETE MPEICTABIEHUHN O CTPOEHUH aTOMOB 3JeMeHTOB. 3HaueHue [leproauueckoro
3aKOHA.

Bubl XuMUYEeCKUX CBSI3€H M TUITBI KPUCTAJUIMUECKUX PEIIeTOK. B3anMOCBsI3b CTpOCHUS U
CBOWCTB BEIIIECTB.

Knaccudukanus XuMuuecKux peakiuuii Mo pa3IMyHbIM MPU3HAKaM (UHCIIO U COCTaB
pearupyromux u o0pa3yronuxcsi BEMIECTB; HAJTMYHE TPAHUIlBI pasnena ¢dasz; TertoBoi 23GheKT;
W3MEHEHHUE CTENEHEN OKUCIEHUS aTOMOB; CIOJIb30BaHUE KaTalu3aTopa; HalpaBJICHHUE
npoTtekanus). CKOpOCTh XUMUYECKUX PeaKIuil U (hakTopsl, Biustomue Ha Hee. OOpaTUMOCTh
XMUMHYECKUX pPeaKlUUi U COCOObI CMEIEHUsI XUMUYECKOTO PAaBHOBECHSI.

[IpocTsle u cnoxHele BemecTBa. MeTtaiuibl U HemeTallbl. [ eHeTnyeckue psaasl MeTasia,
HeMeTaljIa ¥ NepexoaHoro Metaisa. OKCUJIbl U TUAPOKCU Bl (OCHOBAHUS, KUCIIOTHI,
amboTepHbIe THAPOKCHUIBI), coliu. VX cocTaB, kinaccudukaus 1 o01re XaMU4ecKiue CBOMCTBA B
CBETE TEOPUH JIEKTPOJUTUUECKON JTUCCOLIUALIIH.

O06001eHne U cucTeMaTu3alys 3HaHu# 10 Kypcy XUMuUU 3a 9 kiacc.

HTorosasi KOHTpPOJILHasI padoTa. AHAJIN3 UTOTOBOI KOHTPOJIBHOU pabOTHI.

TemaTu4yeckoe MJIaHNPOBaHNE € YKA3aHHEM KOJIHYECTBA YACOB
HAa 0CBOCHME KAXKI0H TeMbI

8 xi1acc (68 yacos, 2 yaca B HeJ1eJ110)

Ne Tema pasgena KoanuecTBo yacos
1 BBenenue 4
2 ATOMBI XUMHUYECKHX 3JIEMEHTOB 8
3 IIpocThie BemecTBa 7
4 CoeIMHCHHS XUMHUYSCKUX DJIICMEHTOB 15
5 W3MeHeHusl, TPOUCXOJAIINE C BEMIECTBAMHU 13
6 PactBopenue. PactBopsl. CBOHCTBA PacTBOPOB ANEKTPOIUTOB 18
7 WToroBblii KOHTPOJIb 3
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68u.

9 kJacc (68 yacos, 2 yaca B HeJleJ110)

Ne Tema pa3jaena KoJsn4yecTBo 4yacoB

1 OO61ast XxapakTepuCTUKAa XUMUUECKHX FJIEMEHTOB M XUMHUECKHUX 10
peakuui

2 Mertamisl 16

3 Hewmeramis 26

4 HavanpHble cBesieHus: 00 OPraHUYECKUX BELECTBAX 10

) O0600111eHre 3HaHU TI0 XMMHHU 32 KypC OCHOBHOM IIKOJIBI. 6
[ToaroroBka k rocympapcTBeHHo# uroroBoii arrectauuu (I'MA)

68u.
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