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[MosicHuTeIbHAS 3aIIUCKA

Pabouas nporpamma yueOHOTro Kypca Mo XMMuHM i 8-9 kiaccoB paspadorana Ha ocHoBe ®I'OC 00O,
TpeOOBaHMII K pe3yiabTaTaM OCBOEHHS OCHOBHOH 00pa3oBaTeNbHOM MPOrpaMMBbl OCHOBHOTO OOIIETO
oOpazoBanus, DPyHAaMEHTANBHOTO SIpa COACpXKaHMS oOliero oOpa3oBaHWs, Ha OCHOBaHMM  paboueit
MIPOrpaMMBbI OCHOBHOTO OOIIEro 0Opa3oBaHUs MO XUMHH JTUHUH YI4eOHUKOB « Xumrs» 8-9 kmaccsl. [locobue
Ut yuuTeneil o0meo0pa3oBaTenbHbIX yapexaeHuit .-M. : Ilpocsemenue, 2012., paboueii mporpamMmsl st
o6rreobpaszoBaTeabHbIX opranu3aiuit 8-9 kinaccesr ( O. C. I'abpuensu -5-¢ uzn. crepeotun.-M. JIpoda-2015.).

NzydeHnne xumuu B 8 K1acce HANpaBJICHO Ha IOCTUKCHUE CIICAYIONIUX IENIeH:

-pa3BUTHE JIMYHOCTH OOYYAIOMMXCS, WX HMHTEIUIEKTyaJbHOE M HPABCTBEHHOE COBEPIICHCTBOBAHUE,
(hopMUpPOBaHUE Y HUX TYMaHHUCTUYCCKUX OTHOIICHUH M SKOJIOTHUYECKU 11eJIeCO00Pa3HOTO MOBEICHUS B OBITY U
TPYJOBOH EATEIBHOCTH
-(popmupoBanre yMeHUIl OpPraHW30BBIBATH CBOHM TpPYH, IMONH30BATHCA YYEOHHUKOM, APYTOW JIUTEPATypO,
co0ITr0IaTh TIpaBMIIa PabOTHI;
-opMupoBaHHEe OCHOB XHUMHUYECKOTO 3HAHUS — BaKHEHIIMX (HAKTOB, MOHATHHA, XMMHYCCKUX 3aKOHOB W
TEOPHI, SI3bIKA HAYKH, JJOCTYITHBIX YYalIUMCsl 0000IEHHH MUPOBO33PEHYECKOr0 XapaKkTepa;
-pa3BUTHE yMEHHI HAONIONAaTh U OOBSCHATh XMUMHUYECKHUE SBJICHUS, MPOUCXOJIIIUE B JIa0OpaTopHu, Ha
MPOU3BOICTBE, B TIOBCEHEBHOM JKU3HU;
-popmupoBaHre yMeHHI 0€30MacHOr0 OOpAIICHUsS C BEIISCTBAMH, HCIOJIB3YEMBIMUA TPH BBIMOJIHCHUN
HECIIOHBIX XUMHUECKUX OTBITOB M B TOBCEAHEBHOMW JKU3HU;
'(I)OpMI/IpOBaHI/IC YMCHI/Iﬁ CpaBHUBATh, BBIWICHATH CYIICCTBCHHOC, YCTAaHABIUBATH MPUIUMHHO-CICACTBCHHBIC
CBs3U, ACJIaTh O606IIICHI/I$I, CaMOCTOATCIIbHO IPUMEHATD, IOMIOJIHATE U CUCTEMATU3UPOBATH 3HAHUSA,
-BBIpA0OTKA Yy YydYallUXCs TOHUMAaHUs OOIIECTBCHHOW TMOTPEOHOCTH B pa3BUTUM XHMHH, a TaKxke
(dbopMHpOBaHHE Y HUX OTHOIICHHUS K XMMUHU KaK BO3MOXHOH 001acTh Oy ayIiel mpakTHIeCKOH e TeTbHOCTH.

3anaun:

1.ChopmupoBaTh 3HaHHE OCHOBHBIX MOHATHIA U 3aKOHOB XHMHHU
2.BocriuTeiBaTh 00IIEYENOBEYECKYIO KYIBTYPY

3. Yuuth HaOIr01aTh, IPUMEHSTH MOJyYeHHbIC 3HAHHS Ha MIPAKTUKE

OcHoBHOH (opMOIl oOpraHuzanuu y4eOHOTO TIpoIlecca SBISETCS KIACCHO-YPOYHAs CHCTEMa, KOTOpas
HampaBJieHa Ha:

- CO3JIaHME ONITUMAJIbHBIX YCIOBUHA 00yUCHUS;

-MCKJIIOUYEHHE NICUXOTPaBMHUPYIOLINX (HaKTOPOB;

- COXpaHEHHe TICUX0COMAaTUYECKOTO COCTOSHUS 3/I0POBbS YIAIIUXCS;

- pa3BUTHUC MOJ0XKUTEIbHON MOTHBalU K OCBOCHHUIO IIPOTPaMMEI;

- Pa3BUTHE WHANBUAYAILHOCTH U OJAPEHHOCTH KaXKA0TO peOeHKa.

B kadecTBe NOMONHUTENBHBIX (OPM OpPTaHU3AIMK 00pPA30BATENLHOIO TPOIIECCAa MCIIONB3YETCsl CHCTeMa
KOHCYJIbTAIIMOHHON TOMJICP)KKUA, WHIUBUAYAIbHBIX 3aHATHH, CaMOCTOATENIbHAs padoTa ydaluxcs ¢
UCIIOJIb30BaHUEM COBPEMEHHBIX MH(OPMALIMOHHBIX TEXHOJIOTHH.

9 knacc
[Ipennaraemasi mporpaMma Mo XMMHHU PacKphIBaeT BKJaJl y4eOHOrO MpeaMeTa B JOCTHIKEHUE Ieien
OCHOBHOTO 00111er0 00pa30BaHus U ONpeesisieT BaXKHEHINE coJlepKaTelbHbIE INHUN IpeMeTa:
— BelecTBO — 3HAHMA O COCTAaBE W CTPOCHUH BEIIECTB, MX BAKHEHIIMX (PU3NUYECKUX M XUMHUECKHX
CBOWCTBAx, OMOJIOTHYECKOM ACHCTBUM;
— XHMHYecKas peakumsi — 3HaHUSA 00 YCIOBMSAX, B KOTOPBIX MPOSBISIIOTCS XMMHUYECKHE CBOMCTBa
BEIIECTB, croco0ax yIpaBiIeHUS XUMHYECKUMHU MPOLIECCAMH;
* MPUMEHeHNe BellecTB — 3HAHUS U ONBIT MPAaKTUYECKOW JIEATENIbHOCTH C BEIIECTBAMH, KOTOpHIE
HauOoJjiee 4YacTO YHOTPEONSIOTCS B  IOBCEIHEBHOM KM3HM, IIMPOKO HCHOJB3YIOTCS B
MPOMBIIIIEHHOCTH, CEJIbCKOM XO03sICTBE, Ha TPaHCIIOPTE;
* I3BIK XUMHMM — CHUCTEMAa Ba)KHEUIINX ITOHATHN XUMHUH U TEPMUHOB, B KOTOPBIX OHH OIMCBIBAKOTCA,
HOMEHKJIaTypa HEOpPraHM4YeCKHX BELIECTB, T. €. MX Ha3BaHUS (B TOM YHMCIIE U TPHUBHAIbHBIE),
XUMUYecKre (OpMyNbl M YpaBHEHHSA, a TakKe IMpaBUiIa MepeBoja WHPOPMAIMHU C €CTECTBEHHOTO
SI3bIKA Ha A3BIK XMMHH U 06paTHO.
Ha srane ocHOBHOTO OOIEro cpejHero oOpa3oBaHUS TPOUCXOAUT BKIIOUEHHE OOYYaroluXcsi B
NPOEKTHYIO M HCCIEA0BATEIbCKYIO JAESITENbHOCTh, OCHOBY KOTOPOI COCTABIISIIOT TaKUEe YHUBEpCAIbHBIE YueO-
HbIE JICHCTBHS, KaK yMEHHE BHJETh MPOOJEMbI, CTaBHTh BOIPOCHI, KIACCH(PHUIUPOBATh, HAOIIOJATH,
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MIPOBOJIUTH IKCIICPUMEHT, JICNIaTh BBIBOABI U YMO3aKIIOUCHUS, O0BSICHITD, JJOKAa3bIBaTh, 3AIIUIIATH CBOU HUJICH,
JIaBaTh ompeaeneHus mnoHATHSAM. Crona >X€ OTHOCATCS TPHUEMBI, CXOIHBIE C OIpENeICHHEM ITOHSITHIA:
ONHCaHUE, XapaKTePUCTUKA, Pa3bsICHEHUE, CpaBHEHUE, pasznuucHue. DOopMHUPOBAHUE STUX YHHBEPCATBHBIX
yueOHBIX EeHCTBUI HaYMHAETCs el B HAYaNbHOW IIKOJE, a B Kypce XMMUU OCHOBHOH LIKOJIBI IPOUCXOAUT
WX DPAa3BUTUE U COBEPIICHCTBOBaHHME. B CBA3M C 3THM pe3€pBHBIC Yachl IUIAHUPYETCS HCIIONB30BaTh Ha
¢bopMupoBaHHE W pa3BUTHE YMEHHH TNPOEKTHOH M HCCIENOBATEIBCKOW MEATENFHOCTH, YMEHHE BHIIETh
MPOOJIEMBI, JACTaTh BHIBOJIBI U YMO3aKITIOUCHHS.

IIpennaraemasi cucTteMa B3aMMOCBSI3aHHBIX XUMHUYECKHX KypCOB HAIPABICHA Ha pealU3alUio
MOTEHIIUAIBHBIX BO3MOXKHOCTEH COIEpXKAHMSI NJIs PACKpBITHS HPABCTBEHHOIO acleKTa B3aWMMOJCHCTBUS
YyeJoBeKa U MpUpoabl, GopMupoBaHus o0IIEH U IKOIOTUYECKOH KYIbTYyphl IIKOJIbHUKA. [laHHas mporpamma
npenHasHavueHa s ooydenus aered ¢ OB3 u 3I1P, nerel, 3anumMaronuxcs Ha AoMy. B atom ciyuae ymop
JIeTaeTcsl Ha OAWH W3 BaXHEHIINX NMPUHIUIIOB B 00yueHnn neteit ¢ OB3 - mpuHmun HarmsgaocTt. [Ipexne
BCETO, OH NpEATNoJaracT MOCTPOCHHE YUeOHOTO Mpolecca ¢ OMOpPOd Ha KOHKPETHBIE MPEIMETHI, BEIIECTBa,
0o0pa3bl M JeWCTBUs, HEMOCPEACTBEHHO BOCHpUHHMMaeMmble MMHU. [lpu BbIOOpe comepikaHMs 3aHSTHHA AJIS
nmereit ¢ OB3, oOy4arommxcsi WHAMBHIYyalbHO HA JIOMY, YYWUTBHIBA€TCS, C OIHON CTOPOHBI, TPWHIIHII
IOCTYITHOCTH, C JPYrOdl CTOPOHBI, HE MJOIMyCKAaTh W3JHIIHEr0 yrpomeHus Matepuana. ComepikaHue
CTaHOBHUTCSl 3()()EKTUBHBIM CPEICTBOM aKTUBH3AIMU Y4YEOHOH NEsITeIHbHOCTH B TOM Cllydae, €Cli OHO
COOTBETCTBYET IICUXMYECKUM, HHTEIJICKTYaJIbHBIM BO3MOXKHOCTSM JeTell M MX MOTpeOHOCTsIM. Tak Kak
rpynmna neteit ¢ OB3 kpaifHe HEOTHOpPOAHA, TO 3afadeill YUHTENs SIBIIETCS OTOOP COAEpP)KaHUS B KaxIOi
KOHKPETHOM CHUTyallid M aJeKBaTHBIX 3TOMY COJICPYKAHUIO U BO3MOMKHOCTSIM yYallUXCsi METOJIOB U (opM
opranuzanui oOy4yeHusi. [Ipu cocTaBlIEHUM TMPOTPaMMBl  YYHUTBHIBAINCH CIEAYIONIUE TICUXUYECKUE
OCOOCHHOCTH JIeTEW: HEYCTOWYMBOEC BHUMAaHHE, Malblii 00beM NaMiITH, HETOYHOCTh W 3aTPYAHEHHUS TpH
BOCTIPOWM3BEACHUN MaTepHala, Hec(OpPMHPOBAHHOCTh MBICIUTENBHBIX OINEpalndii aHalnu3a, CHHTE3a,
CpaBHEHHUs, 0000IIEeHUS, HETPYOble HapylIeHUs peun. MaTepuasl JOJKEH OBITh MO COACPKAHUI0O U 00BhEMY
MOCHIIBHBIM JIJIs1  oOywatrormmxcs. [Iporecc oBnageHns MaTepruaioM CTPOUM Ha MHOTOKPATHOM TPEHHUPOBKE B
MIPUMEHEHUH TIOMYYeHHBIX 3HaHnH. OOBICHEHNE HOBOTO MaTepHalia IPOBOIUTCS C OIOPOil HA MPaKTUIECKHE
3afganus. [lpy W3ydeHWH TeM HCIIONB3yeTCsl HATJLIIHBIA MaTepuall: OMOPHBIE CXEMbI, TaONWOBI U T.I.
Pexomenmyercsi cucremarndyeckoe BKIIOUCHHE OJIOKOB TOBTOPEHHS H3YUYEHHOTO Marepuana Iepen
OCHOBHBIMH TeMaM¥ Kypca. OTpaOoTka OCHOBHBIX YMEHHI M HABHIKOB OCYIIECTBIISIETCS HAa OOJBIIIOM YHCIIES
HECJIOKHBIX, JOCTYIHBIX Y4YalllUMCs YIPAKHEHUH. B TO ke Bpems 3TO HE 03HA4aeT MOHOTOHHOM M CKy4YHOH
JESITEeIbHOCTH, TaK KaK KypC HAlOJIHSETCS 3aJaHusMH, pa3HOOOpasHBIMH MO (GOpME U COJIEpKAaHUIO,
MO3BOJISIIONIUME  TIPUMEHATh TOJy4YaeMble 3HaHWS B  OONBIIOM MHOTOOOpa3WH CHUTYallWid. 3aKperuieHre
W3YYEHHOr0 MaTepuaja MPOBOJUTCS C HCIOIb30BAHUEM BAPUATUBHOIO JOUAAKTUYECKOTO MaTepuana,
TTO3BOJISIFOLIETO TMOCTOSHHO OCYIIECTBIISATH MHOTOKPATHOCTH IOBTOPEHHUS: TAONHUIBI, KAapTOYKH, OMOPHBIE
cxembl. [lns obydaromuxcs ¢ OB3 st peanmzanuu  coaepaHus MPOTrpaMMbl HEOOXOIUMO HCTIOJIh30BaHHE
MIPUEMOB KOPPEKIIMOHHOW TMEAarorMKd Ha YPOKax: HArJsIAHbIE OMNOpHl B OOYyYEHWH, ajJTOPUTMBI, CXEMBI,
11a0JIOHbI;  TOA3TanHOe (OPMUPOBAHWUE YMCTBEHHBIX JICHCTBHH; OIEpekaroliee KOHCYJIbTUPOBAHHE 10
TPYAHBIM TEMaM, T.e. TMPOINEAEBTHKA. be3ycnoBHOE  MpHUHATHE peOCHKA, HWTHOPUPOBAaHHE HEKOTOPBIX
HETaTUBHBIX TOCTYITKOB; oOecriedeHne peOeHKy ycrexa B JOCTYIHBIX eMy BUAAX JeATenbHOCTH. OCHOBHBIC
MOJIXOJIbl K OPraHu3anuu ydeOHoro nporuecca it aereid ¢ OB3: HOBBIN MaTepuan CTPOUTCS M MPEnoAaeTcs
MPEACIBHO  PA3BEPHYTO; IPaKTUYECKas JEATEIbHOCTh  YYalllUXCS  CONPOBOXKAACTCS  Pa3laTO4YHBIM
MaTepuaioM; CUCTEMATHUYECKH MOBTOPSAETCS M3yUYECHHBIH MaTepuai JUisl 3aKpeIUICHHUs] paHee U3YyYEHHOro U
MOJIHOLEHHOTO YCBOEGHMSI HOBOT'O; BBIMIOJIHEHHUE MUCbMEHHBIX 33JJaHUN COMPOBOXKIACTCS aHAIU30M C LIETBIO
MIPETyTPEXIEHUS OIIMO0K; YepeJOBaHUE BHIOB ACSITEIHHOCTH, CIIOCOOCTBYIONIUX HOPMAaJIH3aI[ii BHUMAHHUS,
yepeJOBaHNEe aKTUBHOM paboOThl ¢ OTIBIXOM; MaTepuaj MojaeTcsd HeOOJBIIMMH J103aMH, C TMOCTETIEHHBIM
YCIOXKHEHUEM.



Inanupyemblie pe3yJibTAThl H3yYeHHSI Kypca XUMHHU

[Ipy wu3ydeHWHM XUMHH B OCHOBHOW INKOJE€ OOECICUMBACTCS JOCTH)KCHHUE JIMYHOCTHBIX,
METanpeMETHBIX U MPEIMETHBIX PE3yJIbTaTOB.

JINYHOCTHBIE Pe3yJbTAaThl 00yYeHHUsI
Yyamuiics 10JsKeH:
3HAmMb U NOHUMAMb. OCHOBHBIC MCTOPHUYCCKUE COOBITHS, CBS3aHHBIC C Pa3BUTHEM XHMUU U OOIIECTBA,
JIOCTIDKEHHS B O0JIACTH XUMHHU M KYJIBTYPHBIC TPaJIHIUH (B YaCTHOCTH, HAYYHBIC TPAJUIIUH) CBOCH CTpaHbI;
0OIIEeMUPOBBIC JTOCTHKEHHS B 00JACTH XUMHH; OCHOBHBIC MPUHIIMITBI W MPABUIIA OTHOUICHUS K TPHUPOJIE;
OCHOBHI 3JI0POBOTO 00pa3a KU3HU U 370POBbECOCPEratOIINX TEXHOIOTHIA;
MpaBWia TOBEACHUS B YPE3BBIYAMHBIX CHUTYaIWsIX, CBSI3aHHBIX C BO3JCHCTBHEM pAa3JIMYHBIX BEIICCTB;
OCHOBHBIC TIpaBa M OOS3aHHOCTH TpakKJaHWHA (B TOM YHCIIE YYaIlerocs), CBS3aHHBIC C JIMYHOCTHBIM,
po(heCCUOHANBHBIM M KU3HECHHBIM CaAMOOTIPEICICHUEM;
COIMATLHYIO0 3HAYMMOCTh U COJICpKaHue npodeccuii, CBI3aHHBIX ¢ XUMUEH;
UCHBIMbBIGAMD . YYBCTBO TOPJIOCTH 32 POCCUUCKYIO XMMUYECKYIO HAYKY U YBAXKCHUE K UCTOPHUU €€ Pa3BUTHSL,
YBOKEHHE W TPUHITHE NOCTIKCHHH XUMHU B MHpE; JIO00Bb K MPHPOJEC; YBAXKCHHE K OKPYKAFOIIUM
(yyamumcsi, y4uTeNssM, POJUTENISIM U Jp.) — yMETh CIyIiaTh W CIBIIATh MapTHEPA, MPU3HABAThH IMPABO
KQKJ0r0 Ha COOCTBEHHOE MHEHHWE, NMPHHUMATh PEIICHUS C YYETOM IO3UIMH BCEX YYaCTHHUKOB; YYBCTBO
MPEKPACHOTO ¥ 3CTETHYCCKHX YYyBCTB Ha OCHOBE 3HAKOMCTBA C MHPOM BEIICCTB W WX TMPEBPAalICHUI;
CaMOYBa)KCHHE U SMOIMOHAILHO-TIOJIOKUTEIILHOE OTHOIICHHUE K ce0e;
npuzHaeams: UECHHOCTh 3J0POBbsS (CBOCrO M JPYrHMX JitoJiel); HEOOXOAMMOCTh CaMOBBIPAKCHHS,
camMopeaNu3aIm, COIUaTbLHOTO MPU3HAHUS;
0CO3HAG6amMb: TOTOBHOCTh (WJIM HETOTOBHOCTh) K CAMOCTOSTENBHBIM TOCTYIIKAM W JIeHCTBUAM,
OTBETCTBCHHOCTD 3a UX PE3YyJIbTAThl; TOTOBHOCTDH (I/IJ'II/I HCFOTOBHOCTL) OTKPBITO BBIPpAXKATH U OTCTAUBATH CBOIO
MO3HIIUIO ¥ KPUTUIHO OTHOCUTHCSI K CBOMM TIOCTYIIKAM;
HPOABIAMb: DKOJIOTHYECKOE CO3HAHUE, J00pOXKENATeNbHOCTh, JOBEPUE W BHUMATEIBHOCTH K JIHOMSM,
TOTOBHOCTh K COTPYAHHYECTBY M JPYx0e€, OKa3aHUIO TOMOIIU TeM, KTO B HEW HyXaaercs; 00OOIICHHBIM,
YCTOWYMBBIN W M30MpaTEeNbHBIN MMO3HABATEILHBIA HHTEpEC, MHUIMATUBY M JIF0003HATEIBHOCTh B W3yUCHHU
MHUpa BEIIECTB W PEAKIUH; NENCYCTPEMICHHOCTh M HACTOWYMBOCTh B JIOCTH)KCHHH IIeJICH, TOTOBHOCTh K
MPEO0JICHUIO TPYIHOCTEH; YOSKICHHOCTh B BOBMOYKHOCTH TIO3HAHUS MPUPOJIBI, HEOOXOJAUMOCTH Pa3yMHOIO
HUCIIOJIB30BaHUA I[OCTI/I)KCHI/Iﬁ HayKU U TEXHOJIOTUI AJI pa3BUTUA O6HICCTB21;
yMemb: YCTAaHABIHMBATH CBSI3b MEXIY IENbI0 H3YYCHUS XUMHH W TEM, JUIA YEro OHA OCYIIECTBISACTCS
(MOTHBaMH); BBITIONHATh KOPPUTHPYIOIIYIO CAMOOICHKY, 3aKJIOYAIOIIYIOCS B KOHTPOJE 3a MPOIECCOM
N3Yy4YCHUSA XMMHUHN U BHCCCHUHN HCO6XOI[I/IMBIX KOPPEKTHUBOB, COOTBETCTBYIOUIUX JTallaM 1 cnocobam N3y4YCHUA
Kypca XUMHH; BBIMOJHATh PETPOCHCKTHBHYIO CaMOOIICHKY, 3aKIIOYAIONIYIOCS B OIGHKE Mpolecca |
pe3yibTaTa U3y4eHUs] Kypca XUMHUH OCHOBHOM IIIKOJIBI, MTOJIBEJICHAU UTOTOB HA OCHOBE COOTHECCHUS IieNieh U
pe3yJIbTaTOB;
CTPOUTH JKHU3HCHHLIC U HpO(i)eCCI/IOHaJ'IBHBIe IJIaHbl € YYC€TOM KOHKPETHBIX COHHAIBHO-UCTOPUUYCCKUX,
MOJUTHYECKUX U SKOHOMHUYECKHUX YCIIOBHIA; 0CO3HABATh COOCTBEHHBIC IICHHOCTH U COOTBETCTBUE UX
IIPUHUMACMBIM B JXHU3HU PCUICHHUAM; BECTU AHUAJIOI HAa OCHOBC PABHOIIPABHBLIX OTHOIIIEHUH U B3aMMHOTO
YBa)KEHHUS; BBIIEISATH HPABCTBEHHBII aCTEKT MOBEIEHUS U COOTHOCHUTH MOCTYIIKH (CBOM U JAPYTHX JIOEH) U
COOBITHSI C TPHUHATHIMH STHYSCKMMH HOPMaMH; B TIpE/eiax CBOMX BO3MOXHOCTEH MPOTUBOJCHCTBOBATH
JCACTBUSIM W BIHMSHUAM, TPEACTABNISIONIMM YIpO3y JKH3HH, 3J0POBbI0 M OE30MACHOCTH JIUYHOCTH M
ob1ecTna.

MeTanpeaMeTHBIMH Pe3yJbTATAMH OCBOCHMSI BBITYCKHHMKAMH OCHOBHOW IIKOJIBI MPOrPAMMBbI 10
XUMUH SIBIISTFOTCSL:
-HCIIOJIb30BAHUC YMCHI/Iﬁ " HAaBBIKOB pPa3JIMYHbIX BHJI0B MMO3HAaBaTEILHOM JACATCIBHOCTH,
-IPUMEHEHNE OCHOBHBIX METOJIOB TO3HaHUs (CHCTEMHO-MH()OPMAIMOHHBIA aHaIn3, MOJCIUPOBAHUE) IS
W3YYEHUS Pa3IMYHBIX CTOPOH OKPYKAIOIIEH IeHCTBUTEILHOCTH;
-HCIIOJIb30BAaHUE OCHOBHBIX WHTEIUICKTYAIBHBIX oOIepanuii: (OpMyJTUpOBaHUE TUNOTE3, aHAIU3 U CHHTES3,
CpaBHCHUC, O606HICHI/I€, CucTeMaTnilanus, BbIABJICHUEC TPUIUHHO-CICICTBEHHBIX CBﬂSeﬁ, IIOMCK aHaJIOT' OB,
-yMEHHE TeHepUPOBATh HJIEH U OTIPEACIISATh CPEICTBA, HEOOXOAUMBIC IS UX PeaTu3allii;
-yMEHHE ONPEeIATh eJIU U 3a/1a4d JIeATeILHOCTH, BRIOMPATh CPEACTBA PEeaTU3aliK eI U MIPUMEHSTh HX
Ha IIPAKTUKE;
-UCII0JIb30BAHUE PA3JIMYHBIX UCTOYHUKOB JJI IOJIYUYCHUA XUMHUYECKOM HHq)OpMaHHH.

I[IpenMeTHBIMH Pe3yIbTATAMHU OCBOSHHS BBIITYCKHHKAMH OCHOBHOW IIKOJBI MTPOTPAMMBbI IO XUMHUHU
SIBIISIFOTCS .

B nosnaBatenbHoM chepe:



-IaBaTh OIpEeNCHUS W3YUYCHHBIX MOHSATHHA: BEIIECTBO (XMMHUYECKHH JIIEMEHT, aTOM, HOH, MOJIEKYJa,
KPUCTAJUIMYECKAsi peIIeTKa, BEIIeCTBO, NPOCThIE U CIOXKHBIE BEIIecTBa, XUMHUYeckas Qopmyna,
OTHOCHUTENIbHAsI aTOMHasl Macca, OTHOCUTENIbHAs MOJIEKYJsSpHas Macca, BaJIEHTHOCTb, OKCHIBI, KHCJOTHI,
OCHOBaHHUS, COJH, aM(pOTEPHOCTb, HWHIUKATOP, IEPUOJUYECKUI 3aKOH, TEPHOANYECKas CHUCTEMa,
nepuoAnYecKasl TaOiwIa, W30TOIBI, XMUMHYECKas CBs3b, DIEKTPOOTPHUIATEIHHOCTh, CTENEHb OKHCICHHA,
DIIEKTPONIUT); XWMHUYECKas peaknus (XUMHYECKOe YpaBHEHHE, TeHeTH4YecKas CBA3b, OKHCIIEHHE,
BOCCTaHOBJICHUE, DIIEKTPOIUTHIECKAS IUCCOLHALIUS, CKOPOCTh XUMUYECKOH PeakLnm);
-OIMCHIBaTh JEMOHCTPAILMOHHBIE M CaMOCTOSTEIBHO MNPOBEACHHBIE SKCIIEPUMEHTBI, UCIOJIB3Yysl ISl 3TOTO
€CTEeCTBEHHBIN (PYCCKUH, POIHOMN) SI3BIK U S3bIK XUMUH;
-OMMCHIBAaTh U Pa3in4aTh U3yUEHHbIE KJIACCHl HEOPraHWUYECKUX COEIMHEHUH, IPOCTHIE U CIIOKHBIE BEIIECTBA,
XUMHUYECKHE PEeaKLny;
-KJIacCU(UITUPOBATh U3YUCHHbIE OOBEKTHI U SBJICHIS,
-HaOMIOAaTh JEMOHCTPUPYEMbIE M  CAMOCTOSITENBHO TPOBOJAWUMBIC OMBITHI, XUMHYECKHE PEaKLUH,
MPOTEKAIOLIKe B IPUPO/JIE U B OBITY;
-fenaTth BBIBOABI M YMO3AKIIOUEHWsS W3 HAOMIOACHWH, W3YYCHHBIX XHMHUYECKHX 3aKOHOMEPHOCTEM,
MIPOTHO3UPOBATh CBOMCTBA HEU3YUEHHBIX BELIECTB 10 aHAJIOTUU CO CBOMCTBAMHU U3YUCHHBIX;
-CTPYKTYPUPOBaTh H3YYEHHBI MaTepual W XHMHYECKYI0 WH(POPMALUIO, TONYyYEHHYI0 H3 JPyTrux
HCTOYHUKOB;
-MOJETUPOBaTh CTPOCHHWE AaTOMOB DJJEMEHTOB IIEPBOTO - TPEThEro NepHuoIoB (B paMKaxX HW3YYEHHBIX
noJioxkeHu# Teopuu 3. Pesepdopaa), CTpoeHUE MPOCTEUIITNX MOJICKY.JI.

B 116eHHOCTHO-OPHEHTAITMOHHOM cepe: aHaTM3UPOBaTh U OIICHUBATH MMOCJICACTBHS JIJIsl OKPYXKaroIeh
CpeIsl OBITOBOM M MPOU3BOJICTBEHHON IEATEIIEHOCTH YeJIOBEKA, CBA3aHHOM ¢ mepepaboTKON BEIIEeCTB.

B tpynoBoii cepe: mpoBOIUTh XUMHUUECKAN IKCTIEPUMEHT.
B cdepe Oe3omacHOCTH >KHM3HEACATENLHOCTH: OKa3bIBaTh MEPBYIO MOMOINL TPH OTPABJICHHSIX, OXKOTaxX H
JIPYTHX TpaBMaX, CBA3aHHBIX C BEI[ECTBAMH U JIADOPATOPHBIM 000PYAOBaHUEM.

BrinyckHuk 9 kiacca Hay4YMTCs:
- OIMCBIBAaTh CBOMCTBA TBépI[I)IX, KHUIKUX, Fa3006pa3HI>IX BCIIECTB, BBIACIIAA NX CYHICCTBCHHBIC IIPU3HAKH,
- XapaKTCpU30BaTh BCUIECCTBA IO COCTaBy, CTPOCHHIO U CBOﬁCTBaM, YCTaHaBJIUWBATh MPUIMHHO-CJICICTBCHHBIC
CBSI3U MEXy JAHHBIMU XapaKTEPUCTUKAMU BEILIECTBA;
- paCKpbIBaTb CMBICJI OCHOBHBIX XHMHWYECKUX MOHATHI «aToM», «MOJICKYJia», «XUMHUYECKUM QJICMCHT»,
«IIPOCTOE BEILIECTBOY, «CIIOKHOE BEUIECTBOY, «BAJIEHTHOCTHY, HCIIOJIb3YS 3HAKOBYIO CUCTEMY XMUMHUU;
- 1300paXkaTh COCTaB MPOCTEUIINX BEHIECTB C MOMOIIBI0 XUMHUYECKHX (DOPMYNT U CYIIHOCTb XUMHUYECKHX
peaKLMii ¢ MOMOIIBIO XUMUYECKUX YPaBHEHUH;
- BBIYUCIISTh OTHOCHUTEIBHYIO MOJEKYJSIPHYIO M MOJISIPHYIO MacChl BEIIECTB, a TaKK€ MAacCOBYIO JOJO
XUMUYECKOTO AJIEMEHTA B COEIMHEHUSIX JUISl OUEHKH UX HNPAaKTUUYECKOU 3HAUUMOCTH;
- CPABHUBATH 10 COCTAaBY OKCHUbl, OCHOBAHHUSI, KUCIIOTBI, COJIU;
'KJIaCCI/I(i)I/IHI/IPOBaTB OKCHJBI U OCHOBAHUA 110 CBOP'ICTBaM, KHCJIOTEI U COJIU IO COCTaBYy,
- TIOJIb30BAaThCSI TA0OPATOPHBIM 000PYIOBAHUEM U XUMHUECKON TOCYA0H;
- IPOBO/INTH HECJTIOXKHBIE XUMHUECKUE OTBITHI ¥ HAOJIFOCHUS 32 U3MEHEHUSIMI CBOWCTB BEIIECTB B MPOIIECCE
WX TpeBpalleHuil; cOOMI0IaTh MpaBuIla TEXHUKH 0€30ITaCHOCTH MTPH POBEJICHUN HAOIIOACHUH U OIBITOB;
- pas3iindaTb SKCOCPUMEHTAJIbHO KHUCJIOThI U IlIéJ]O‘II/I, MOJIB3YysAChb MHAUKATOPaMU,; OCO3HABATh HGO6XOI[I/IMOCTL
co0JroIeHrst Mep 0e30ITacHOCTH P OOPAIIEeHUH C KUCIOTAMH U MIEI0YaMHU.
- pacKphIBaTh CMBIC nepuognueckoro 3akoHa J[. . Menaeneesa;
- ONUCHIBATH U XapaKTEePHU30BaTh TAOIHYHYIO POPMY MEPUOTUIECKON CHCTEMBI XUMUYECKHUX JIIEMEHTOB;
- XapaKTepH30BaTh COCTaB aTOMHBIX AJEp M paclpeAesieHHe dYHcia 3JIEKTPOHOB MO 3JEKTPOHHBIM CIIOSM
ATOMOB XUMUYECKUX 3JIEMEHTOB MaJbIX MIEPUOIOB IEPUOJUIYECKOI CUCTEMBI, a TAKXKE KaJIUA U KaJIbLIUS;
- pa3nu4arh BUJABl XMUMHMUYECKOH CBS3U: MOHHYH), KOBAJCHTHYIO IOJISIPHYHO, KOBAJICHTHYIO HEIOJSIPHYIO U
MeTaJITHYECKYIO;
- 1300paXkaThb EKTPOHHO-UOHHBIE (POPMYJIBI BEIIECTB, 00PAa30BaHHBIX XMMUYECKUMH CBSI3IMH Pa3HOTO BHJA;
- BBISIBJISITH 3aBHCHMOCTB CBOMCTB BEIIECTB OT CTPOECHUS MX KPUCTAUIMYECKUX PEIIETOK: MOHHBIX, ATOMHBIX,
MOJICKYJIAPHBIX, METAJTITIMYCCKUX
- XapaKTepU30BaTh XHMHYECKHE DJIEMEHTHI M MX COEIMHEHUS Ha OCHOBE IOJOXKEHHS DJJIEMEHTOB B
NEPUOJNUECKON CHCTEME U 0COOEHHOCTEH CTPOSHHS UX aTOMOB;
- XapaKTepu30BaTh HAyYHOE M MHUPOBO33PEHUECKOE 3HAYCHHE MEPHOIMYECKOr0 3aKOHA M MEPHOANYECKON
CHUCTEMbI XHMMHYCCKUX DJJIIEMCHTOB 21 . MeHaeneeBa; * OOBSICHATH CYyTb XUMHYECCKHUX IIPOLUECCOB M HX
NPUHIMIIMAIEHOE OTJINYKE OT (PU3NIECKHUX;
-Ha3bIBaTh NMPU3HAKU U YCJIOBUSA IIPOTCKAHUA XUMUYCCKUX peaKuHﬁ;



- YCTaHABIMBATh MPHHAUICKHOCTh XUMHYCCKOH pEakIUu K OINPEeACICHHOMY THITy [0 OJHOMY U3
KJIacCU(UKAIIMOHHBIX TPU3HAKOB: 1) IO YHCIIy W COCTaBy HUCXOJHBIX BEIICCTB M MPOJYKTOB PEaKIUH
(peaknuu CoeTUHEHHS, PA3IOKCHHS, 3aMEIICHUS U OOMEHa); 2) MO BBIJCICHUIO WIIM MOTJIOMICHUIO TEIIOTHI
(peaknuy SK30TEPMHYECKUEC W DHIOTCPMHUYECKHE); 3) M0 WU3MEHCHHIO CTCICHEH OKHUCIICHUS XUMHYECKUX
DIEMEHTOB (PEaklud OKHUCIUTEIIBHO-BOCCTAHOBHUTENBHEIE), 4) IO O00paTHUMOCTH mporecca (peaKiuH
oOpaTuMbIe B HEOOpATUMEIE);
- COCTaBJISITh yPaBHEHUS DJICKTPOJUTHUYCCKOW JUCCOLMAIUM KHUCJIOT, IIEJIO0YeH, COJNel; TONHBIE |
COKpaméHHbIE HWOHHBIE YypaBHEHHS peakiuii oOMeHa; YypaBHEHUS OKHCIHTEIHHO-BOCCTAHOBHUTEIHHBIX
peaKiiuif;
- IPOTHO3UPOBATh TMPOAYKTHl XUMHUYECKUX peakuui 1o ¢GopMylaM/Ha3BaHUSIM KMCXOJHBIX BEIICCTB;
OTIPEICIIATh HCXOJTHBIC BEIIECTBA M0 (hopMyJiaM/Ha3BaHUSM MPOTYKTOB PEaKIIUI;
- COCTaBIISITh ypaBHEHHS PEaKIHid, COOTBETCTBYIOUINX IIOCIEIOBATEIHHOCTH («IIETIOUKE)») TMpeBpaIleHUi
HEOPTaHUYECKUX BEIIECTB PA3IUUYHBIX KIACCOB;
-BBISIBJISITH B MPOLIECCE IKCIIEPUMEHTA IPU3HAKY, CBUICTEIBCTBYIOIIHNE O MPOTEKAHUU XUMUYECKON PEaKIny;
- IPUTOTOBJISATH PACTBOPHI C ONpPEEIEHHON MacCOBOM J10JIeil pacCTBOPEHHOTO BEIIECTBA;
- OTIPEAETISATH XapaKTep CPeAbl BOJHBIX PACTBOPOB KHCIIOT U MIENOYeH 0 N3MEHEHHIO OKPACKH MHINKATOPOB;
- MPOBOJIUTH KAYE€CTBEHHBIC PEAKIIUU, TIOJTBEPKIAIONIUE HATMYUE B BOJHBIX PACTBOPAX BEIICCTB OTACIBHBIX
HMOHOB
- OTIPEAETATH MPUHAIIICKHOCTh HEOPTAaHMYECKHX BEIIECTB K OJTHOMY M3 M3YYEHHBIX KIIACCOB/TPYII: METaJLIbI
A HEMETAJIbI, OKCUJIbI, OCHOBAHUs, KUCJIOThI, COJIU;
- COCTaBJIATh (POPMYJIBI BEIIECTB M0 UX HA3BAHHSIM;
- OTIPEIETISATH BAJIGHTHOCTD M CTENIEHh OKHCIICHHUS DIIEMEHTOB B BEIIECTBAX;
- COCTaBIATH POPMYITBI HEOPTAaHUIECKUX COSAMHEHUH 110 BAICHTHOCTSIM U CTEIIEHSM OKHCIICHHSI SJIEMEHTOB, a
TaKKe 3apsijiaM HOHOB, YKa3aHHBIM B TaOJIMIIE PACTBOPUMOCTHU KUCJIOT, OCHOBAHUH H COJICH;
- OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHUS (PH3MUECKUX U XMMHUYECKUX CBOMCTB MPOCTHIX BEIIECTB (METaIOB
Y HEMETAJIOB) U UX BBICIINX OKCHIOB, 00pa30BaHHBIX AIIEMEHTAaMH BTOPOTO M TPETHETO TIEPHOJIOB;
- Ha3bIBaTh O6IlII/Ie XUMHNYECKHUE CBOﬁCTBa, XapPaKTCPHBIC OJIA TPYIIIl OKCHUIO0B: KUCJIOTHBIX, OCHéBHLIX;
- Ha3bIBaTh OOIIME XUMHUYECKHUE CBOHCTBA, XapaKTePHbBIC I KaXKO0TO U3 KJIACCOB HEOPTaHUYECKUX BEIICCTB:
KHCIOT, OCHOBAaHWM, COJICH;
- IPUBOJAUTH IPUMEPBI PEAKLMUM, MOATBEPKIAIOIIMX XUMUYECKHE CBOMCTBA HEOPIaHUYECKHUX BELIECCTB:
OKCHJIOB, KUCJIOT, OCHOBAaHUM U COJIEH;
- OTIPEZICTISATh BEIECTBO-OKUCIUTENh W BEIIECTBO-BOCCTAHOBUTENh B OKHCIHUTEIHHO-BOCCTAHOBUTEINBHBIX
peaxIusx;
- COCTaBIISITh OKHCIIMTENILHO-BOCCTAHOBHUTENBHBIA Oananc (A7 M3YyYCHHBIX PEaKIUii) MO MPeI0KEHHBIM
CXEeMaM PEeaKIIHii;
- POBOIUTH JTAOOPATOPHBIE OMBITHL, TOATBEPKIAIONINE XWMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTaHUYCCKUX BEIIECTB;

BrinyckHuk 9 kjacca NoJy4uT BO3MOKHOCTh HAYYUTHCS:
- TPaMOTHO 00paIaTbCs ¢ BEIECTBAMH B IIOBCETHEBHOM KU3HHU;
- 0CO3HaBaTh HEOOXOIUMOCTh COOJIFOICHUS TIPABHJI DKOJOTHYECKH O€30I1aCHOTO IMOBEJICHUS B OKPYKarOIeH
MIPUPOJIHON CpeJie;
- IOHAMAaTh CMBICI M HEOOXOIUMOCTh COONIOZCHHS TPEANHUCAHUHN, TpeIaraéMbIX B WHCTPYKIUSAX I10
WCTIOJIb30BaHUIO JIEKAPCTB, CPEJCTB OBITOBOM XVUMHH U JIP.;
- UCIIOJIB30BATh HpI/IO6peTéHHBIe KIIFOYCBBIC KOMIICTCHTHOCTH TIIPU BBIIIOJIHCHHUU HCCICA0BATCIBCKUX
ITPOCKTOB 11O U3YUYCHUTIO CBOI71CTB, CHOCO6OB TMOJIYy4YCHUA U paCliO3HaBaHUA BEIICCTB,
- pa3BUBaTh KOMMYHHKATHBHYI) KOMIIETEHTHOCTb, HCIONB3ysS CpPEJACTBA YCTHOW M MUCHBMEHHOUN
KOMMYHHUKAIIMM TpA paboTe ¢ TEKCTaMH ydueOHHMKA M JONOJIHUTEIILHOW JHMTEpaTypoi, CIpaBOYHBIMHU
Ta6J'II/IHaMI/I, IPOABJIATE TOTOBHOCTH K YBaXXCHHUIO WHOM TOYKH 3pC€HUA IpHU O6Cy)I(JleHI/II/I PE3YILTATOB
BBITIOJTHEHHOU paboTHI;
- 0OBEKTUBHO OIEHUBATh MH()OPMAIIUIO O BEIIECTBAX U XUMHUYECKHX MPOIECcCcax, KPUTUIECKH OTHOCUTHCS K
NCEBAOHAYYHOW WH(pOpMaIUK, HEA00POCOBECTHOW peKjiaMe, Kacalollecs MCIONb30BaHUS Pa3IuUHbIX
BEILECTB.
- 0CO3HABaTh 3HAYCHUE TCOPETUUYESCKUX 3HAHUH JUUIS PAKTUIECKOM JIeATEIIEHOCTH YEJIOBEKA,;
- OIMUCBIBATh N3YYCHHBIC 00BEKTHI KaK CUCTEMBI, IPUMEHAA JIOTUKY CUCTEMHOI'O aHaIn3a,
- IPUMCHATH 3HAHUA O 3aKOHOMECPHOCTAX H@pHOZIH‘ICCKOﬁ CHUCTEMBI XUMHNYECKHX IJICMCHTOB JIA OOBSICHEHHUS
Y TIPEIBUJICHUS CBOMCTB KOHKPETHBIX BEIIIECTB;



- pa3BUBaTh MHPOPMAIIMOHHYIO KOMIIETCHTHOCTh TTOCPEICTBOM YIIIyOJICHUS 3HAHUI 00 UCTOPUM CTAHOBIICHUS
XHMHUYECKON HAyKH, €€ OCHOBHBIX MOHATHUNA, MEPUOJANYECKOrO 3aKOHA KaK OJTHOTO M3 BOXKHEHIINX 3aKOHOB
MPUPOIBL, @ TAKKE O COBPEMEHHBIX TOCTHKCHUSIX HAYKU U TEXHUKHU.

- COCTaBJISITh MOJICKYJISIPHBIC U TIOJTHBIC HOHHBIE YPABHEHHUSI 10 COKPAIIEHHBIM HOHHBIM YPaBHEHUSM;

- IPUBOJUTHh TPHUMEPHl pPEaKNHi, IMOATBEPXKIAIONINX CYIIECTBOBAHME B3aWMOCBSI3M MEXIAY OCHOBHBIMHU
KJIacCaMH HEOPTaHUIECKUX BEIIECTB;

- IPOTHO3UPOBATh PE3YJIbTAThl BO3JCHCTBUS Pa3IMYHBIX (DaKTOPOB HA M3MCHEHHUE CKOPOCTH XUMHUYECKOH
peaKInmy;

- IPOTHO3UPOBATH PE3YIBTATHI BO3IEHCTBHS PA3IMYHBIX (JAKTOPOB HA CMEIEHIE XHMHYECKOTO PAaBHOBECHSI.

- MPOTHO3UPOBATh XUMUUECKHE CBOMCTBA BEILIECTB HA OCHOBE UX COCTaBa U CTPOCHUS;

- MPOTHO3UPOBATH CITIOCOOHOCTH BEIIECTBA MPOSBIATH OKHCIUTEIBHBIC WM BOCCTAHOBUTEIIBHBIC CBOWCTBA C
y9ETOM CTENIeHEeHW OKUCIIEHUS 3JIEMEHTOB, BXOAIINX B €T0 COCTAB;

- BBIBIIATH CYIIECTBOBAHWE I'€HETUYECKON B3aUMOCBSI3M MEXKAY BEIIECTBAMH B PAMY: MPOCTOE BEIIECTBO —
OKCHUJ — TUAPOKCHUJ — COJb;

- OPTaHU30BEIBaTh, MPOBOAWTH YYEHWYECKHE IPOEKTHI 0 WCCIEAOBAHUIO CBOWCTB BEIIECTB, WMEIOIINX
BKHOE IPAaKTHIECKOE 3HAUCHUE.

- HaXOJUTh WH(OPMAITUIO O BEIIECTBAX U SBICHUSX , TPOUCXOSIINX C BEIISCTBAMY , B HAYYHO-TIOMYJISIPHOM
JTUTEPATYpPE, B XUMUYECKUX CIOBAPSIX, DHIMKIONEAUsX, UHTepHET- pecypcax; - OpUEHTUPOBATHCS B
CHCTEME MOpPAIBHBIX HOPM U IIEHHOCTEH M0 OTHOIICHUIO K COOCTBEHHOMY 3JI0POBBIO M 3JI0POBBIO APYTHUX
JIIOJICH;



CopnepixaHue IporpaMmsl
8 kiracc
1.BBenenue

Xumusl — HayKa O BEILLeCTBaX, X CBOMCTBAX U MPEBPAILECHHSIX.

[lonsATHE O XMMHUYECKOM 3J€MEHTe M (hopMax €ro CyIleCTBOBaHMA: CBOOOJHBIX aTOMaX, IPOCTBIX U
CJIOXHBIX BEIIECTBAX

[IpeBpamenwnst BemecTB. OTIMYNEe XUMHUIECKUX PEaKIMA OT PU3NUECKUX SIBICHUA. Ponb XUMUN B KU3HU
YeJI0BEKa.

KpaTtkue cBeneHust u3 HCTOpUU BO3HUKHOBEHMsS W pa3BuTHs xumud. [lepuon anxumun. Ilonsatue o
¢unocopckom kamue. Xumusa B XVI B. PazButne xumum Ha Pycu. Ponb oTedecTBEHHBIX YYEHBIX B
CTaHOBJICHUH XMMHYECKOW HAyKH - paboTel M. B. JlomoHOCcOBa, A. M. bytneposa, /I. 1. Menneneena.

XUMHYecKasi CUMBOJIMKA. 3HAKH XUMHYECKHUX AJIEMEHTOB U NMPOUCXOXACHNE UX Ha3BaHUM. XHUMHYeCcKHe
¢dopmynbl. Uaaekcsl u ko puuueHTsl. OTHOCUTENBHBIE aTOMHAsI H MOJIEKYJIsipHasi Macchl. PacueT MaccoBoi
JOJIM XMMUYECKOTr0 3JIEMEHTa 110 (hopMyJie BelecTna.

[lepuogmueckas cucrema xummdeckux smemeHToB J[. M. MenneneeBa, ee CTpyKTypa: Maible M OOJbIINe
NepUObI, TPYMIBl U MOATPYNIEI (TaBHas U nmoboynas). [lepuoguueckast cucremMa Kak CIpaBOYHOE MOCOOHe
JUTSI TIOJTyYEHUS CBEIEHUH O XUMUYECKHUX DJIEMEHTAX.

Pacuernble 3apaun. 1. HaxoxaeHrue OTHOCUTENBHON MOJIEKYJISIPHON Macchl BEIIECTBA 10 €r0 XUMUYECKON
¢dopmyie. 2. BerancneHne MaccoBOi JTOJM XMMHUYECKOTO 3JIEMEHTA B BEIIECTBE 110 ero Gopmyie.
IIpakTuyeckast padora Ne 1
1.IIpaBuia TeXHUKH OE30TIACHOCTH MPHU padOTE B XUMHUIECKOM KaOMHETE.
2.1Ipuembl oOpamieHus ¢ JJ1adbopaTOPHBEIM 000PYAOBaHWEM M HArPEeBATEIbHBIMH MTPHOOpaMHU.

IIpakTHyeckass pabora Ne 2
Habmronenue 3a ropsimieii CBe4oil.

Tema 2. ATOMBI XMMH4Y€CKHX 3JIEMEHTOB

ATOMBI Kak (opMa CYIIECTBOBAaHHMS XUMHYECKHX 3JIeMeHTOB. OCHOBHBIC CBEICHHUS O CTPOCHHHU
aToMOB. J{oKa3aTenbCTBa CIIOKHOCTH CTpoeHus aToMoB. OmbIThl Pezepdopaa. [lnanerapHas Moaens CTpoeHHuS
atoma. CocTaB aTOMHBIX fA]ep: NMPOTOHBI W HEWUTpoHBI. OTHOCUTENbHAs aTOMHas Macca. B3anMmocBs3b
MIOHATUN «IPOTOH», «HEHTPOH», «OTHOCHUTENbHas aTOMHas Maccay. V3MeHeHue uucia IMPOTOHOB B SApe
aTomMa - OOpa30BaHME HOBBIX XHMHMYECKHX 3JIEMEHTOB. l3MeHeHHMe uucia HEWTpPOHOB B siApe aroma -
oOpa3zoBanue H30TONOB. COBPEMEHHOE OIpEICICHUE MOHATHS «XMMUYECKUH 3yeMeHT». M30Tombl Kak
Pa3HOBHUIHOCTH aTOMOB OJHOTO XHUMHUYECKOT'0 3JIEMEHTA.

OnextpoHbl. CTpOEHUE AIIEKTPOHHBIX 000JI0UYEK aTOMOB XMMHYECKUX 3yeMeHToB Nel-20 mepronudeckoit
cuctemol J[. M. MenneneeBa. IloHATHEe O 3aBEpIICHHOM U HE3aBEPIICHHOM JJIEKTPOHHOM  CIIOE
(3HepreTuyeckoM ypoBHE).

[Nepuoauueckas cucrema xumuueckux sementoB J[. M. MenzeneeBa u cTpoeHrne aTOMOB: (U3HMUYECKHHA
CMBICT IOPSIIKOBOrO HOMEPA 3JIEMEHTA, HOMEpA IPYMIIBI, HOMepa epruoa.

N3meHeHue dymcia 3IEKTPOHOB Ha BHEIIHEM JJIEKTPOHHOM YpPOBHE aroMa XMMHYECKOTO JJIEMEHTa -
o0Opa3oBaHHe TOJOXKUTENBHBIX W OTPUIATEIbHBIX HOHOB. MOHBI, 00Opa3oBaHHBIE aTOMaMd METAJUIOB H
HeMeTa/UIOB. [IpHYnHBI M3MEHEHH METANIMYECKUX M HEMETAJUIMYECKHUX CBOMCTB B IEpHOJAX M TpyMIax.
ObpaszoBanne 6nHapHbBIX coenquHenuil. [lonsTre 06 noHHOM cBsi3u. CxeMbl 00pa30BaHM HOHHOMN CBSI3H.

B3anMmoieiicTBue aTOMOB XMMHYECKMX JJIEMEHTOB-HEMETAUIOB MEXIy co0oii - oOpa3oBaHue
JIBYyXaTOMHBIX MOJIEKYJI IPOCTHIX BemlecTB. KoBaneHTHas HEMoMsIpHast XUMHUECKas CBS3b.

DJIEeKTPOHHBIE U CTPYKTYPHBIE HOPMYJIBI.

BzanMmoieiicTBHe aTOMOB XUMHUYECKHX JJIEMEHTOB-HEMETAIIOB MEXIy cCOO0O0H - oOpa3oBaHHe OMHAPHBIX
COCTMHECHIH HEMETAIUIOB. DJIEKTPOOTPHUIATEILHOCTE. [IoHATHE 0 KOBAJICHTHOM TOJISIPHOM CBSI3H.

BsanmoneiicTBue aTOMOB XMMUYECKHUX 3JIEMEHTOB-METAIIIOB MEXAy cO00i - 00pa3oBaHue METAJUINIECKUX
KpHUCTAJUIOB. [Tonsarue 0 METaJIITNYECKOI CBSI3H.

JdeMoncTpanmu. Mojenn aTOMOB XMMHYECKHMX JJeMeHTOB. llepmoamueckas cucTteMa XWMHYECKHX
anemenTtoB J[. . MeHieneena.

Tema 3. IIpocTble BelecTBa

TlonoxkeHne MeTauIOB M HEMETAIJIOB B MEPUOJUYECKOW CHUCTeME XuMUuYeckux osieMmeHtoB [[. H.
MenneneeBa. Baxxneiiiine npocTsle BEIIECTBA - METAUIBL: JKENE30, aJIOMUHUM, KadblUi, MarHUi, HATpUil,
kaymi. O0mue hU3ndecKue CBOMCTBA METAJIIOB.



Bakneiimme npocTeie BemecTBa - HEMETaJUTbl, 00pa30BaHHBIC AaTOMaMHU KHUCJIOPO/Ia, BOJIOPO/Ia, a30Ta,
cepsl, hochopa, yriaepoaa. CiocoOHOCTh aTOMOB XUMHUYIECKUX DJIEMEHTOB K 00pa30BaHUI0 HECKOJIBKHIX
MPOCTBIX BEIECTB - AJIUIOTPOIHUS. AJUIOTPOITHEIE Moau(HUKaK Kuciaopoaa, hocdopa u oosa.
Mertamnuecke U HeMETaNIMYECKUE CBOMCTBA MPOCTHIX BeleCTB. OTHOCUTENBHOCTD JIEICHUS MPOCTHIX
BEIIECTB HA METAJUTbl 1 HEMETAaJLIEI.

[TocTostaHas ABorampo. KommdecTso BemectBa. Monb. MomsipHas Macca. MOJISIpHBINH 00beM
ra3000pa3HbIX BellecTB. KpaTHbIC ¢MHMIIBI KOJTHYSCTBA BEIIECTBA - MUJLTUMOJb U KUJIOMOJIb,
MUJUTUMOJISIPHAS ¥ KWIIOMOJISIPHASI MacChl BEIIECTBA, MAJUTUMOJISIPHBIN M KHJIOMOJISIPHBINA 00HEMBI
ra3000pa3HBIX BEIICCTB.

Pacuetsl ¢ ncnonb30BaHUEM MOHATUH «KOJIMYECTBO BEIIECTBAY, «MOJISIPHAS MAacCay, «MOJISIPHBIA 00beM
Ta30B», «IOCTOSIHHA ABOTaIpOY.

PacuerHble 3agaun. 1. Berarcnenne MOIsIpHON MacChl BEMIECTB 10 XUMU4IecKuM (hopmyiam. 2. PacueTsi ¢
UCIIOJIb30BaHUEM MOHITUN «KOJIMYECTBO BEIIECTBAY», «MOJISAPHAS Macca», «MOJSPHBIA 00bEM ra30By,
«IOCTOSIHHASL ABOTaIpO».

JdemoncTpanuu. HekoTopsle MeTaibl 1 HEMETAJLIBl KOJIMYECTBOM BenlecTBa 1 Mosb. Mozesbs MOJISIpHOTO
00beMa raz000pa3HbIX BEIIECTB.

Tema 4. CoennHeHUs] XUMUYECKHUX IJIEMEHTOB

Crenenp okucnenns. OmpeneneHne CTETEHW OKHUCIEHHUS DJJIEMEHTOB IO XHUMHYECKOW Qopmyre
coenuneHus. CocraBieHue (GopMysl OMHAPHBIX COCAMHEHWH, OOIMI Ccroco0 WX Ha3biBaHHs. BuHapHBIC
COCIIMHEHMSI: OKCHJIBI, XJIOPHIbI, Cynbpuabl u ap. CocraBnenue ux Gopmyi. IlpeacraBurenn oKCHIOB: BOAA,
YTIEKUCIBIN Ta3 U HeralleHas u3BecTh. lIpeacraBurenu neTy4Inx BOJAOPOAHBIX COSTUHEHHUH: XJIOPOBOAOPO H
aMMHaK.

OcHOBaHHUs, UX COCTaB M Ha3BaHWsA. PacTBOPUMOCTh OCHOBaHHI B Bone. Tabnuila pacTBOPHUMOCTH
TUAPOKCHUIIOB U cojied B Boze. [IpencraBurenu menoueil: TMAPOKCUIBI HATPU, Kanus U Kaneuus. [lonarue o
KaueCTBEHHBIX peaknmsx. MHgukatopsl. l3MeHeHWe OKpacku WHAMKATOpPOB B INEJIOYHOH cpeje.

Kucnotel, ux cocraB u Ha3zBanus. Knaccudukarust kucioT. [IpeacTaBurenn KUCIOT: CepHasl, CONSHAS U
azorHas. MI3MeHeHne OKpacKu MHIUKATOPOB B KUCJIOTHOU cpee.

Conu Kak Npou3BOAHBIE KHUCIOT U OCHOBaHUU. WX cocTaB W Ha3BaHus. PacTBOpUMOCTBH coiieid B BOJE.
[MpencraBuTenu cojeii: XJI0pu HATpUsL, KapOoHAT U GocdaT KaabLusl.

AMOp(QHBIC U KPUCTAJUTUUECKUE BEIIECTBA.

MeXMONeKyIsIpHbIE  B3aUMONEHUCTBUS. THUMNBl  KPHUCTAUIMYECKAX  PEIIETOK: HOHHAsA, aToMHasd,
MOJIEKYJIIpHAs ¥ METAIUTHYECKas. 3aBUCUMOCTH CBOWCTB BEIIIECTB OT THIIOB KPUCTAUINIECKIX PEIIETOK.

BemiectBa MOJEKYNISIPHOTO M HEMOJEKYJISIPHOTO CTPOCHHUSA. 3aKOH IMOCTOSHCTBA COCTaBa IS BEIISCTB
MOJIEKYJIIPHOTO CTPOCHHS.

Uuctele BemecTBa U cMecH. [IpuMepsl KUAKMX, TBEPABIX U Ta3000pa3HbIX cMmeceld. CBOMCTBA YHCTHIX
BemecTB U cMmeceid. MIx cocraB. MaccoBas U oObeMHas JOJM KOMIIOHEHTa CMeCH. PacueThbl, CBSI3aHHBIC C
WCITOJIb30BAHUEM TTOHSITHS JTOJIS.

Pacuernnie 3amaun. 1. Pacuer MaccoBoii M OOBEMHOI JOJIEH KOMIIOHEHTOB CMECHU BEIECTB. 2.
Brruncienrne MaccoBoil T0JIM BEIIECTBA B PACTBOPE IO M3BECTHOM Macce pacTBOPEHHOI'O BEIIECTBA U MaccCe
pactBoputensa. 3. BerumcieHme MacChl pacTBOPSEMOTO BEIIECTBA W PACTBOPUTENS, HEOOXOIUMBIX JUIS
MIPUTOTOBJICHUS OTIPENIEIICHHON MacChl pacTBOPa C M3BECTHON MacCOBOM JI0JIEH PACTBOPEHHOTO BEII[ECTBA.

JemoncTpanuu. OOpa3ipl OKCUIOB, KUCIOT, OCHOBaHHMNA M coiiell. MoJienn KpUCTaNTNIeCKUX PEIIETOK
XJIOpHJa HaTpus, anMasa, okcuaa yriepozaa (IV). B3peiB cMecu Bogopoaa ¢ Bo3ayxoM. CriocoObl pa3aeneHus
cMecei, TUCTHILISINS BOJEL.

JlaGopaTopHbie ONBITHI.

1. 3HaKOMCTBO ¢ 0Opa3IaMu BEUIECTB Pa3HBIX KIIACCOB.

2. Paznenenue cmecei.

IIpakTHyeckast pabora Ne 3

AHanu3 MoYBkl U BOABL.

IIpakTHyeckas padora Ne 4

IIpuroroBneHue pacTBopa BEIIECTBA U OMPECICHUE MaCCOBOM JI0JIM €T0 B pACTBOPE.
Tema 5. H3meHeHusi, mpoucxoasiiye ¢ BelecTBAMUI

ITonsiTHe gBNEHUN KaK M3MEHEHMM, MPOUCXOAIINX C BElleCTBAMU. SIBJIEHUS, CBSI3aHHBIE C U3MEHEHUEM
KPUCTAJUTMYECKOT0 CTPOCHHS BEIIECTBA IPU IMOCTOSHHOM €ro COoCTaBe, Gu3ndeckue sBiacHus. Dusnueckue
SIBIICHUS B XUMHU: TUCTUUISIINSA, KPUCTAJUIA3AIINS, BBIIAPUBAHNE U BO3TOHKA BEIIECTB, IEHTPU(YTUPOBaHUE.



SIBneHwus, CBsI3aHHBIE C M3MEHEHHWEM COCTaBa BEIIECTBA, - XUMHUUYECKUE peakuuu. [IpuzHaku u ycioBus
IPOTEKAaHUs] XUMUUecKuX peakiuid. [ToHsaTHe 00 3K30- U 3HAOTEPMHUUYECKUX peakuusax. Peakiuu ropeHus kak
YacTHBIN cIydai 9K30TEPMHUYECKUX PEaKLUi, TPOTEKAIOIINX C BBICTIEHUEM CBETA.

3aKOH COXpaHEHHs] MacChl BEIECTB. XMMUYECKHE YpaBHEHHs. 3HAUCHHUE HHICKCOB M KO3(PPHUINEHTOB.
CocraBrienne ypaBHEHHI XUMUYECKUX PEaKIIHA.

Pacuersl mo xuMudeckuM ypaBHEHMAM. PelneHne 3amad Ha HaxoXKAEHHE KOJIMYECTBA BEILECTBA, MACChI
Wi o0beMa MPOYKTa PEakIMy 10 KOJUYECTBY BELIECTBA, MAacCce WM 00bEMy MCXOIHOTO BellecTBa. PacyeTsr
C UCIIOJIb30BAHUEM IOHSTHUS «IOJIA», KOrJa HCXOAHOE BEIIECTBO JAHO B BUJE PACTBOPA C 3alaHHOI MacCOBOM
JI0JIeH PaCTBOPEHHOI'O BEILIECTBA MU CONEPHKUT OIIPEICICHHYIO JOJIIO0 IPUMECEH.

Peakuuu paznoxxenus. [lonstue o ckopocTu xumuueckux peakiuil. Karanusaropsl. @epMeHTHI.

Peakym coenunenus. Karanutuueckue m HekaTamuTudeckue peakuumu. OOpaTHMble W HEOOpaTHMBbIC
peaxuuu.

Peakuun 3amemieHus. ONEKTPOXUMHUYECKHH psAA  HaNpsHKEHMH METalIoB, €ro HCIOJNb30BAHUE IS
MIPOrHO3MPOBAHUS BO3MOXKHOCTH MPOTEKaHMs pPeakIMi MEeXAy MeTaljJaMH M pacTBOpaMH KHUCIOT. Peakium
BBITECHEHUS OAHUX METAJIOB U3 PACTBOPOB MX COJICH APYTrMMHU METaJJIaMH.

Peakmmuun oOmena. Peakrmum He#Tpanmm3anuu. YCIOBHS TPOTEKAaHHWS peakmuid oOMEHa B pacTBOpax Jo
KOHIIa.

Tumel XuMHYECKUX peakUuil (M0 MPU3HAKY «YUCIIO U COCTaB MCXOTHBIX BEIECTB U MPOAYKTOB PEAKIIHI)
Ha TpUMepe CBOWCTB BOABI. Peakuusi pasnoxeHUss - OHICKTPONU3 Boxabl. Peakium coenuHeHus -
B33HMOILCI71€TBPIC BOJbI C OKCHUAAMH METAJIJIOB U HEMETAJIJIOB. ITonsiTue (KCUAPOKCUOBID. PeaKHI/II/I 3aMCUICHUA -
B3aMMOJICUCTBHE BOJBI C IIEJIOYHBIMUA U IIEITOYHO3EMEIBHBIMU MeTa/uilaMu. Peaknuu oOMeHa (Ha mpumepe
TUAPOIN3a CYIb(PUIa AMFOMUHUS 1 KapOuIa KabIws).

PacuerHble 3aaa4u. 1. BeruncieHrne no XMMUYECKUM YPAaBHEHUSIM MacChl MJIM KOJIMYECTBA BEIIECTBA IO
M3BECTHOM Macce WM KOJIMYECTBY BEUIECTBA OJHOTO M3 BCTYMAIOIIMX B PEAKIMIO BEIIECTB MM MPOIYKTOB
peakuuu. 2. BerauciaeHue Maccsl (KOJIMYECTBA BEILECTBA, 00beMa) MPOAYKTa PEaKkLrH, €ClId U3BECTHA Macca
MCXOJIHOTO BEIIECTBA, COAEPIKALIEro OINpPEIEICHHYI0 NO0J0 mpuMeceid. 3. Boruncnenne maccsl (KOIUYECTBa
BEIIECTBa, 00beMa) MPOAYKTa PeakliH, €ClIi M3BECTHA Macca PacTBOpPa M MaccoBas JIOJSi paCTBOPEHHOTO
BEIIIECTRA.

JdemoncTpamuu. llpumepsr Qusmueckux sBIeHWH; a) IutaBneHue mnapaduna; ©0) pacTBOpeHHe
NepMaHraHara Kanus; B) AU dy3us AyIIHCTHIX BEIIECTB C TOPSAIICH JTaMITOYKH HaKaTHBaHMSL.

[MpuMepsbl XUMHYECKHX SBICHUI: a) TOPEHUE MarHust;, 0) B3aMMOJCHCTBUE COJITHONW KHCIOTBI C MPaMOpOM
WK MeNIoM; B) mony4enne ruapokcuna menu (Il); r) pacTBopeHre MoIydeHHOTO THAPOKCHIA B KHCIOTaX; M)
B3ammozeiicteue okcuga Meau (I) ¢ cepHO¥ KHCIOTOW TpW HArpeBaHWW; €) Pa3lIOKEHWE TepMaHraHaTa
KaJIHs; K) B3aUMO/ICHCTBHE pa30aBleHHBIX KUCIIOT C METAJNIaMI; 3) pa3jiokeHHe IEPOKCHIA BOJIOPO/IA.

JlaGopaTopHbie onbIThl. 3. CpaBHEHHE CKOPOCTHM WCHAPEHMS BOABI M CHHMPTa IO HMCUYE3HOBEHHIO HMX
Kanesip Ha QuiubTpoBanbHOW Oymare. 4. OkucieHHe MeOu B IUIAMEHHM CHUPTOBKM MM TOPEIKH. 5.
IlomyTHEeHHE W3BECTKOBOI BOJBI OT BBIJBIXAaEMOr0O yriekucyioro rasza. 6. [lomyueHue yriiekucioro rasa
B3aMMOJICUCTBHEM COBI M KUCIIOTHI. 7. 3aMelenrne Meau B pactBope xiopuaa meau (1) sxemezom.
IIpakTHyeckast pabora Ne 5
IIpu3HaKU XUMHUYECKUX PEAKLIU.

Tema 6. PacrBopenne. PacTBopsbl.
CBoiicTBa pacTBOPOB JICKTPOJIHTOB

PactBopenne kak Qu3uKo-xuMH4eckuii Tporecc. [loHATHE O THApaTax © KPUCTALIOTHApATaXx.
PactBopumocTh. KpuBble pacTBOPUMOCTH KaK MOJIENb 3aBHCHUMOCTH PAacTBOPUMOCTH TBEPHBIX BEIIECTB OT
TeMneparypel. HachlllleHHbIE, HEHACHIIEHHBIE M TEPECHIIICHHBIE PAaCTBOPBHL. 3HA4YE€HHUE PACTBOPOB JUIS
IIPUPOABI U CENBCKOrO X03IHCTBA.

[lonsiTe 00 9JEKTPONUTHYECKOW JUCCOLMAIMU. OJEKTPONUTHl W HEIEKTPOIUTHL. MexaHu3M
JUCCOLMAIMK 3JEKTPOJIUTOB C PA3IUYHBIM THIIOM XHUMHUYECKOW CBA3H. CTENEHb 3JIEKTPOIUTHUECKOM
mucconnanyy. CHUIIBHBIE U CITa0bIe AIIEKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHUSI TEOPHH JIIEKTPOJIUTHYECKOW Jucconanud. VIOHHBIE ypaBHEHHS peaxIuil.
VYcnoBus NpoTEKaHHsI peakui 0OMeHa MEXIY 3JEKTPOIUTAMH O KOHLIA B CBETE HOHHBIX MTPEICTABICHUH.

Knaccugukanms HOHOB U UX CBOMCTBA.

Kucnotel, ux kinaccudukanus. Juccorumaius KUCIOT ¥ X CBOMCTBA B CBETE TCOPHUH DJICKTPOIUTHYCCKON
qucconuanuu. MoneKysipHble W HOHHBIE YPaBHEHUs pPeakUuid KHUCIOT. B3aumonelcTBHE KHUCIOT ¢
MeTalIaMy. OJEKTPOXUMHUYECKUH psl HaNpsHKEeHWH METAUIOB. B3auMmonelcTBHE KHCIOT C OKCHUAAMHU
MeTaJioB. B3anmoieiicTBUe KUCIOT C OCHOBAaHUSMU - PEaKlUs HEeWTpanu3aluu. B3auMoelcTBUe KUCIOT C
consiMu. Vcronb30BaHue TabNUIIbI pACTBOPUMOCTH IS XapaKTEPUCTUKN XUMHUYECKIX CBOMCTB KHCIIOT.
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OcHoBanus, uX Kkiaccupukanus. Jlucconuanuss OCHOBAaHMM W WX CBOWCTBA B CBETE TEOPUHU
3JIEKTPOJUTUYECKON Aucconuanuu. B3auMoaeiicTBUE OCHOBAHMM C KHMCIOTAMH, KUCIOTHBIMU OKCHIAMHU U
comsimu. Vcnonp3oBaHue TaOIUIBI PACTBOPHUMOCTH ISl XapaKTEPUCTUKU XMMUYECKUX CBOHCTB OCHOBAHH.
Pa3no)xeHne HepacTBOPUMBIX OCHOBAHUI PU HarpEeBaHUU.

Conu, nx kinaccupukanys ¥ TUCCOLMALM Pa3jIMYHBIX TUIOB cojeld. CBOWCTBa coJiel B CBETE TEOPUHU
ANEKTPOIUTUYECKON Jucconranuy. B3aumonelcTBHE COJIEH C MeTaUlaMH, YCIOBHUS MPOTEKAaHUS 3THUX
peakuuii. B3ammMoneiicTBue conieii ¢ KHCIIOTaMH, OCHOBaHUSMH U coOJIsiMH. Mcmonb3oBaHue TaOIUIIBI
PacTBOPUMOCTH AJISI XapaKTEPUCTUKN XUMHUECKUX CBOICTB COJIEH.

O6o0menne  cBemeHMid 00  OKCHAAaX, WX  KJIAaCCUPUKANIMA W  XUMHYECKHX  CBOWMCTBAX.
I'eneTudeckue psaapl METAUIOB M HEMETAUIOB. ['eHeTHMYecKas CBA3b MEXIY KilaccaMHU HEOPraHMYECKUX
BEIIECTB.

OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE  peakiuyd. OKHUCIUTENb M BOCCTAaHOBUTEIb, OKUCICHHE U
BOCCTAHOBJICHHE.

Peaknun moHHOTO OOMEHa M OKHMCIHTENLHO-BOCCTaHOBHTENbHBIE peakiuu. CocTaBleHHE YypaBHEHHI
OKHCIIMTENbHO-BOCCTAHOBUTENIBHBIX PEAKIIUN METOIOM 3JIEKTPOHHOIO OanaHca.

CBoiicTBa IPOCTHIX BEIIECTB - METAJUIOB M HEMETAJUIOB, KHCIOT M COJEH B CBETE NPEICTaBICHHH 00
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX MPOLIECCaX.

JdeMoncTpanmu. lcheiTaHue BEHIECTB W WX PAcTBOPOB Ha DIEKTPOIPOBOJHOCTh. 3aBUCHUMOCTH
ANEKTPOIPOBOTHOCTH YKCYCHOM KHCIOTBI OT KOHLEHTpaluu. B3anMmoaeicTBHE LUHKA C CEpPOM, COJSIHOM
kucaotoi, xmopuaom menu (II). l'openue maruus.

JlaGopaTopHble onbIThl. 8. Peakimu, XapakTepHbIe AJsi PAaCTBOPOB KUCIOT (COJITHO#M Wi cepHO#). 9.
Peaknum, xapakTepHble IJIsl pacTBOPOB Imeiodeit (rumpokcuaoB Hatpus win kamus). 10. [lomyuenwe u
CBOICTBa HEPACTBOPUMOTO OCHOBaHWA, HampuMmep ruapokcuna menu (II). 11. Peakuwm, xapaktepHble As
pacTBOpoB cosieli (Hampumep, i xiopuna Menu (I1)). 12. Peakuuu, xapakTepHbIe JJIsi OCHOBHBIX OKCHIIOB
(mampumep, ans okcuaa Kaibhwms). 13. Peakumu, XapakTepHble Al KUCJIOTHBIX OKCHAOB (Hampumep, s
YTTIEKUCIIOTO Ta3a).

IIpakTHyeckasi padora Ne 6

HNoHnHble peakuu.

IIpakTuyeckas padora Ne7

CBoICTBa KHCIIOT, COJIEH, OCHOBAHHUI, OKCHUJIOB.

9 kJaace
1. BBenenne.
Oo0mas xapakTepHCTHKA XUMHUYECKUX 3JIeMEHTOB H XUMHYeckuX peakuuii. Ilepmoguyecknii 3axKoH u
Ilepuoguyeckas cucrema
xumuieckux djieMenToB . M. MeHpaeieeBa
XapakTepucTyKa 3JIEMEHTa 0 ero mnoJjioxkeHuto B [lepuoanueckoil cucreme XxuMuueckux snemeHToB J[. U.
MenneneeBa. CBoilcTBa OKCHIOB, KHCJIOT, OCHOBAaHHH M COJe€ll B CBET€ TEOPUH ODIEKTPOIUTUYECKON
JUCCOLIMAIMM M OKHCJIEHUS-BOCCTaHOBIEHUs. IloHATHE O mepexogHbIX 3reMeHTax. AMQOTEepHOCTS.
I'enernueckuit psia nepexonHoro sneMmenTa. Ilepuoauyeckuii 3akoH u [lepuoguyeckas cucteMa XUMHUYECKUX
anemenToB JI. 1. MenneneeBa. XuMHUUECKasi OpraHU3alisl )KUBOM U HEKUBOM MPUPOABI. XUMHUECKHI COCTaB
A7pa, MaHTHA M 3€MHOM KOpbl. XWMHYECKHE OJJIEMEHTHl B KIETKaxX >KMBBIX OpPraHM3MOB. Makpo- u
MHUKpo3JieMeHThl. O0001IeHnEe CBeIeHNH 0 XUMUYEeCKUX peakuusx. Knaccnpukanyus XuMU4ecKuX peakuuii mo
Pa3IMYHBIM MPU3HAKAM: «YUCIIO0 U COCTaB PEarupyrommx 1 00pa3ylomnXcs BEmECTBY», «TEIOBOH AP heKT»,
«HampaBJICHUE», «U3MEHEHUE CTENeHEH OKHCJIEHHUS DJIEMEHTOB, OOpa3yIoIIMX peardpyrolire BelIecTBay,
«hazay, «ucronp30BaHue Katanu3zaTopay. [IoHsTHE 0 CKOPOCTH XUMHUYECKO# peakiuu. PakTopbl, BIUSIOMINE
Ha CKOpPOCTh XMMHUYeCKNX peakuuid. Katanuzarops! u katanu3. MTHruOUTOphl. AHTHOKCHIAHTEHI.
JdemoHcTpanuu.
Paznuunsie gopmer tabmuuet . M. MenaeneeBa. Monenn aromoB 3jieMeHTOB 1—3-ro mepuomoB. Moaens
CTPOEHUS 36MHOTO IIapa (IONEepevHbId pa3pe3). 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEakUH OT MPUPOBI
pearupyonmx BEMECTB. 3aBUCHMOCTh CKOPOCTH XHUMHYECKOM peakIuH OT KOHIIEHTPAIWH Pearnpyromnx
BEIIECTB. 3aBUCUMOCTb CKOpPOCTH XHMHYECKOM peakIUM OT IUIOMIAAN CONPUKOCHOBEHUS pearupyroniux
BEIIECTB («KUMSAIIUH CI0i1»). 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH peakuuy OT TeMIepaTyphl pearnpyromux
BemiecTB. | OMOTeHHBIH 1 TeTepOreHHbII KaTanu3bl. DepMeHTaTUBHBIN KaTanu3. IHruOnpoBaHue.
JlaGopaTopHbIe ONBITHI.
1.ITony4eHne rupokcuaa MUHKA U UCCIIEJOBAHUE €TI0 CBOMCTB.
2.MopenupoBanue noctpoeHus [lepuoaudeckoii cucremsl xumudeckux anemenToB . V. Menzaeneesa.
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Tema 2. MeTtayibl

Tlonoxenue wmeramioB B Ilepuomuueckoit cucreme xumuueckux osiemeHToB J[. M. Menneneesa.
Meramnngeckass KpUCTaJUIMYECKas pelleTka W MeTajuIndecKash XWMUYeckas cBa3b. OOmme ¢uzndeckue
cBoifctBa MertamwoB. CrulaBbl, HMX CBOWCTBAa W 3HaYeHHME. XUMHUYECKHE CBOICTBA METaJIOB Kak
BOCCTaHOBUTEJEH, a Takke B CBETE WX IOJIOKEHUS B DJIEKTPOXMMHYECKOM PAAY HAIpPsDKEHUH METallIoB.
Kopposus metamioB u crioco6s! 60pb0sI ¢ Held. MeTtamtsl B pupoe. O0rme crocoObl HX MOTy9IeHHUS.
OO0mas xapakTepuCcTHKA HIeJOYHBIX MeTa/ui0oB. Metamwisl B npupone. Obmme crnocoObl UX MOTyYECHUSI.
Crpoenune aromoB. lllenounsle MeTamibl — NpPOCTblE BelIlecTBAa. BakHelIMe CcOeAUMHEHHS IIETOYHbIX
METAJJIOB — OKCHIBI, THAPOKCHUIBI W CONU (XJIOpUABI, KapOOHATHI, Cymb(]aTbl, HUTPATH), UX CBOWCTBA H
NpUMEHEHUE B HApOJHOM Xo3stiicTBe. KanuiiHble ynoOpeHust.

Oo0mas xapakTepHCTHKA 3JIeMeHTOB I1aBHOM nmoarpynnsl II rpynmel.

Crpoenne aromoB. lllemoyHo3eMenbHBIE METAIBI - TPOCTHIC BeIecTBA. BakHeHmme CcoeTnHEHUS
IeTOYHO3EMENFHBIX METAJUIOB - OKCHABI, TUAPOKCUIBI M CONU (XJIOPHIBI, KapOOHATHI, HUTPATHI, Cylb(aThl,
¢docdaTel), UX CBOHCTBA M MPUMEHEHUE B HAPOTHOM XO3SIHCTBE.

AJIFOMUHUIA.

Crtpoenue atoma, QU3NIECKHe U XUMUYECKHE CBOMCTBA MPOCTOTO BemecTBa. COSAMHEHNS aTFOMUHHS - OKCHJT
W THIPOKCHI, uX aM(oTepHbli Xapakrep. Baxuelmue comu amomunusa. [IpuMeHeHHEe anlOMUHHS U €ro
COECIHECHM.

Keuieso.

Crpoenue aToma, QU3MUECKHE M XUMUYECKHE CBOWCTBA TTPOCTOro BemecTsa. I eneTnueckue psaasl Fe*? u Fe®
Baxueiiiue conu xene3a. 3HaUCHUE KEI€3a U €r0 COSAUHEHUHN A MPUPOIBI U HAPOJHOTO XO3AKUCTBA.
JdeMoHcTpanuu.

OO0pa3s1pl MWENTOYHBIX U MIETOYHO3EMENBHBIX MeTaoB. O0pasipl cI1aBoB. B3anMoneiicTBrue HaTpus, TUTUS U
KaJIbliMs C BOAOW. B3amMoaeicTBME HATpUsi M MarHusi € KUCJIOpPOAOM. BsaumonelcTBue METaIOB C
HemeTayutamu. [lonydyenne rugpokcuaos xenesa (1) u (I10).

JlabopaTopHble ONBITHI.

1. BzaumogeiicTBre pacTBOPOB KUCIIOT U COJIEH ¢ METAJUIaMHU.

2. O3HaKOMJICHHUE C pylaMU XKenesa.

3. OxpamvBaHue MIaMEHH COJISMH IIEITOYHBIX METAIJIOB.

4. BzauMoelicTBHE KaJbIUs ¢ BOJOM.

5.I1onyyeHue rupoKCcUaa KalbLKs U UCCIEI0BaHUE €r0 CBOMCTB.

6. [lomyuyenre TunpoKCcH/Ia ATIOMUHUS W UCCIIEIOBAHNE €T0 CBOHCTB.

7. B3anMoaeincTBuIE Kelle3a ¢ CONISIHOM KUCIOTOM.

8. [Nomyuyenne runpokcuos xkenesa (II) u (1) u u3yuenne ux cBONUCTB.

IIpakTukyMm 1. CBolicTBa METAJIOB M MX COeANHEHU I

[Mpaktudeckas padbora Nel.

Omnpenesenue BbIX0/1a MPOAYKTA PEAKLNY;

IIpaktuueckas padora Ne2. OcymiecTBiIeHNE LHEMOYKH XMMUYECKUX IIPEBPAICHUH;

[TpakTrueckas padora Ne3. DKcriepuMeHTAIbHBIC 331a4YH 110 PACIIO3HABAHMIO U TIOJYUYCHHIO BEIIECTR;
IIpaktuueckas padora Ned. KauecTBeHHBIE peakuy Ha HOHBI METAIIJIOB.

Tema 3. Hemerananst

OO6mras xapakTepUCTUKA HEMETAJIOB: TIoJiokeHue B [leprnoanueckoi cucteMe XUMHUIeCKuX 3eMeHToB J[. 1.
MemnzeneeBa,0cO0EHHOCTH CTPOCHHUS aTOMOB, 3JIEKTPOOTPHLATENBEHOCTD (J0) Kak Mepa «HEMETAJUIMYHOCTHY,
psaa 20. Kpucrammueckoe CTpoeHHE HEMETAJIIOB — MPOCTHIX BemiecTB. Ayorponusi. Puznyeckue cBOHCTBa
HeMeTayu10B. OTHOCUTENHHOCTh MOHATHI «METaI» U «HEMETaJD».

O0mas xapakTepUCTHKA IaJOreHOB.

CrpoeHnue atromoB. IIpocTble BelecTBa 1 OCHOBHBIE COETUHEHHS TAJIOTEHOB, UX CBOMCTBA.

Kpatkue cBeaenuns o xmnope, 6pome, ¢prope u roxae. lIlpuMeHeHe TaIOTeHOB H WX COSAMHEHUI B HAPOIHOM
XO035HCTBE.

Cepa.
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CtpoeHue atoma, ajuTOTPOITUs, CBOWCTBA M MpUMeHeHue pombudeckoii ceprl. Okcuapl ceprl (IV) u (VI), ux
MoJTydeHue, CBOMCTBa U npuMeHeHne. CepHas KHCIOTa M €€ COJIM, MX NMPUMEHEHHE B HapOJHOM XO3SHCTBeE.
[Ipou3BoaCTBO CEPHOIT KMCIOTHI.

A3or.

CrtpoeHune aTomMa W MOJEKYJbI, CBOMCTBAa MPOCTOTO BelIecTBa. AMMHAK, CTPOCHHE, CBOMCTBA, MONYIYeHUE U
npumeHeHue. Colln aMMOHHUS, BX CBOMCTBA M mpuMmeHenne. Okcunbl azota (II) u (IV).

A3OTHasi KHCIIOTa, €€ CBOMCTBa W NpuUMeHeHHe. Hutpatbl u HUTPUTHI, mpobiieMa HX COACpKaHUsS B
CEJIbCKOXO03SIICTBEHHOM MPOAYKIUU. A3OTHBIE yIOOPEHISL.

Dochop.

CrpoeHue atoma, aUIOTPONUs, CBOMcTBa Oenoro m kpacHoro ¢ocdopa, mx npumeHenue. OCHOBHBIC
coenuHeHus: okcua hocdopa (V) u oprodochopHas kuciota, hocharel. DochopHbie yaodopeHus.

Yraepon.

CrpoeHue aToma, aljoTpOmus, CBOMCTBa Momudukanuii, npuMmeHenne. Oxcuapl yriepoxa (II) m (IV), ux
CBOIiCTBa U IpuMeHeHre. KapOoHaTel: KanbLUUT, COJa, MOTAlll, UX 3HAaYeHHE B TIPUPOJIE U )KU3HU YEIOBEKA.
Kpemunii.

CrpoeHune atoMa, KPUCTALTHYCCKUH KpeMHHUH, ero cBoicTBa m mpuMeHeHne. Oxcun kpemuus (IV), ero
NpUPOAHbIe pasHOBUAHOCTH. CHIMKAThl. 3HaYCHHWE COEAMHEHMH KPEMHHUSI B KHMBOH M HEXHBOH HpHUpOIE.
[ToHsiTHE O CUITUKATHON MPOMBIIUICHHOCTH.

JdeMoHcTpanum.

OO0pa3npl raJoreHoB — TMPOCTBIX BEIISCTB. B3anMonelcTBHE TalloTeHOB C HATpUEM, C aFOMHUHHEM.
BreiTecHeHne xjiopoM OpoMa WM HOJa M3 PAacTBOPOB WX cojicil. B3ammopeiicTBue cepbl ¢ MeTallaMH,
BOJOPOJOM U KUCIOPOJIOM. B3aumoaeiicTBrEe KOHLICHTPUPOBAHHON a30THOM KHUCIOTHI ¢ Meabto. Ilornomenue
yTJIeM pacTBOPEHHBIX BEIIECTB WM Ta30B. BoccTaHoBNeHe Meu U3 ee okcua yriieMm. OOpasibl IpUPOIHBIX
COCIIMHEHMI XJIOpa, cepbl, Gochopa, yriepoaa, kpeMHus. OOpasiibl BaXKHEHIIMX JJI HAPOIHOI'O XO3SIHCTBA
cyns(haToB, HUTPATOB, KapOOHATOB, PochaTor. OOpa3ubl cTEKIa, KEPAMUKH, [IEMEHTA.

JlaGopaTopHbIe ONMBITHI.

1. KauecTBeHHas peakilus Ha rajJOreHUA-UOHBL.

2. lopenue cepbl Ha BO3LyXe U B KUCIOPOJE.

3.CaoiicTBa pa30aBICHHON CEPHOI KUCIIOTHI.

4. VI3ydeHue CBOMCTB aMMHUaKa.

5. Pacnio3HaBaHue coieil aMMOHHS.

6. CBoiicTBa pa30aBIIeHHOW a30THOM KUCIIOTHI.

7. B3auMopeicTBiE KOHIICHTPUPOBAHHOM a30THOM KUCIOTHI C MEJIBIO.

8. ['openue pochopa Ha BO3IyXE M B KHCIOPOJIE.

9. T'opeHue yris B KUCIOPOJE.

10. Ilony4yeHue yroabHON KUCIOThI U U3YYEHUE €€ CBOUCTB.

11. Iepexon kKapOOHATOB B THIPOKAPOOHATEHI.

12. Pa3noxkeHue ruapokapOoOHaTa HaTpusl.

13. Ilony4yeHue KpeMHEBOM KUCIOTHI U U3YUECHHUE €€ CBOMCTB.

IIpakTukym 2. CBojlicTBa COeiMHEHH HEMETAJUIOB

IMpakTuueckas padora Ne 5. [TonyuyeHue CONITHOM KMCIOTHI U U3yUYeHHE el CBOKHCTB;

IIpaktuueckas padora Ne6. DkcnepuMeHTanbHbIe 3a1a4uu o teme "lloarpynmna kuciaopoaa”;
IIpaktuueckas padora Ne7. IlonyueHne ammuaka u u3yuenue cBoicts; [Ipaktuueckas padora Ne§.
DKcrnepuMeHTaNIbHEIE 3a1auu 1o Teme "[loarpymma azora';

[MpakTrueckas padora Ne9. [Tonyuenue okcuaa yrieposa (IV) u uzydenue ero cBoiictB. PacniosnaBanue
KapOOHATOB.

Tema 4. Oprannyeckue BelecTna.

MHoroo0pasue oprani4eckux BElIeCTB. XUMHYECKOE CTPOCHUE OPTraHNYEeCKUX BEIECTB.

VYriaeBomoponsl (MeTaH, 3TaH, STHWJIEH, AlETWIeH) MX MNpakTHYecKoe 3HaueHue. [IpupoiHble MCTOYHHKH
yraeBoioponoB. Kucmoponaconepkamme opraHMYecKue COEAMHEHHUS (3THUIIOBBIM CIUPT, METHIIOBBIN CIHPT,
YKCyCHasi KHCJIOTa, JUIUIBI(OKUPBI), TIIOKO3a, caxapo3a, Kpaxman (kimerdatka) u np.). Haxoxnenwe B
npupoje, 3HaueHne. PU3Nonornyeckoe ASHCTBIE CIUPTOB HA OpraHu3M. beslku, uX posib U 3HaYCHHE.
IpakTukym 3.

IIpaxTrueckas padora NelO. Ilomydenne sTuneHa u u3ydeHne ero CBOICTB;
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[Ipaktnueckas pabora Ne 11. DkcnepuMeHTaNBHBIE 3aa4l IO PACIIO3HABAHUIO M MOJYYEHHUIO OPTaHMYECKHX
BEILIECTB;

[Ipaktrnueckas padora Nel2. PacmoznaBanue miactmacc;

[Tpaktuueckas padora Nel3. PacriozHaBaHHe BOJIOKOH.

Tema 5. O6001meHne 3HAHUIT 0 XUMHHU 32 KypPC OCHOBHOI IIKOJIBI.

IloaroroBka Kk rocyrapcTBeHHOH HTOroBoii arrectanuu (OI'J)

Tlepuonuueckuit 3akoH u Ilepuoauueckas cucrema xuMuueckux siaeMeHnToB Jl. 1. MenaeneeBa. @uzndeckuil
CMBICTT TIOPSTKOBOTO HOMEpa 3JIeMEHTa, HOMEPOB MEepPHOa U TPYIITEl. 3aKOHOMEPHOCTH M3MEHEHHS CBOWCTB
3JIEMEHTOB U UX COEIMHEHH B IEPHO/Iax U IPYMIax B CBETE MPECTABIECHUI O CTPOEHUH aTOMOB AJIEMEHTOB.
3HaueHHe MEepUOANYECKOr0 3aKoHa. BHIBI XMMHMUYECKHMX CBS3€M M TUIBl KPUCTAJUIMYECKUX PELIETOK.
B3anMocCBsI3p  CTpOCHHMSI W CBOMCTB BemlecTB. Kiaccupukamus XHUMHYECKHX peaKIMid 10 pa3InIHBIM
MpU3HAKaM (YHCIIO U COCTAaB PEarnpyIOIUX U 00pa3yIOIIMXCs BEUIECTB; HaJTMYHe

rpaHunbl paszgena as; TemioBod S(PQeKT; M3MEHEHHE CTeNeHEH OKHCICHHS aTOMOB; HCIOJb30BaHUE
KaTajau3aTopa; HalpaBlieHHe nporekanns). CKOpOCTh XMMHUYECKUX PEaKuil U (aKTOpPHI, BIUSIONINE HA HEe.
OO6paTIMOCTh XUMHUIECKUX PEAKIIMHA U CITIOCOOBI CMEIICHUS XUMHIECKOT'O PAaBHOBECHSI.

IIpocTeie M crokHBIE BemecTBa. MeTauibl M HeMeTaulbl. ['eHeTHueckue psabpl MeTanna, Hemeraaia U
nepexoaHoro meramuia. OKCUABI U THAPOKCHIBI (OCHOBAaHUS, KUCIOTHI, aM(pOTEpHbIE THIPOKCHIBI), conn. Mx
cocTaB, Klaccu(uKanus U o0Ire XUMUIECKHE CBOMCTBA B CBETE TEOPUH JICKTPOIUTHIESCKON TUCCOIIUAITIH.
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TemaTuueckoe IJIaHUPOBAaHHUE

Tema | KoanuecTBO yacoB*

8 kanace
Benenue 7
ATOMBI XUMHUYECKHUX 3JIEMEHTOB 10
[IpocThie BemecTBa 6
CoennHEHNST XUMUYECKIX 2JIEMEHTOB 17
M3MmeHeHuns1, MpOUCXOIAIINE C BEIIECTBAMHU 12
CKOpOCTh XUMUYECKUX peakiuii. XMMUYECKOS PABHOBECHE. 2
PactBopsl. PacTBopenue. CBoiicTBa pacTBOPOB 3JIEKTPOIUTOB 14
UTOro 68

9 kaacc
[ToBTOpEHNE OCHOBHBIX BOIPOCOB Kypca 8 Kiacca U BBelIEHHE B KypC 5
9 xiacca
Mertamist 21
Hemeramibr 25
Opranudeckne BelecTBa 11
0O0606menne 6
UTOI'o 68
HUTOI'O 8-9 knacc 136

* YV4ueOHO-TeMaTHUECKOEe TI0YacOBOE TUIAHMPOBAaHUE pa3pabaThIBacTCsl YUUTENEM Ha KaXIblid y4eOHBIH
roj.

Pacnipenenenust yaeOHBIX 4acOB HAa M3yYeHUE KaXKIOH TEMBI OCYIIECTBISIETCS HA OCHOBE POTPaMMHO-
IeJICBOTO MOAXO0/1a, YTO 00ECIeYNBALCT MOCIIEIOBATEIBHYIO PEATU3ALUI0 COCPIKaHUS TPOTPAMMEI.

Bo3MOXHO BappuUpOBaHHE BHYTPU COJACPXKAHUSA IPOrpaMMbl IIyTEM YCHIICHMS OTIEIBHBIX TEM,
pasnenoB. BapeupoBaHue Ha YpOBHE COJEp)KaHMs 00pa30BaTEIBHOW IMPOTPaMMBI OCYIIECTBISACTCS ITyTEM
HeperUIaHMPOBKU KOJIMYECTBA YaCOB B CTPYKTYPHBIX €MHHUIIAX TPOTPAMMBI; H3MEHEHHSI IOCIIeI0BATEIbHOCTH
HN3Yy4YCHHA OTHACJIBHBIX Pa3fcjioB IPOrpaMmbl, HEKOTOPBIX TEM. I[aHHBIe KOPPEKTUBBI BHOCATCA C YUCTOM
0coOEHHOCTEH ydYaluxcsi KOHKPETHOTO Kjacca: pa30poc B TEMIaX W HANpaBlCHUSX Pa3BUTHS JETEH,
WHIUBUAYaJbHBIE DPA3IM4YMsi B HUX II03HABATENBHOH JIESATENFHOCTH, BOCIPHATHH, BHUMAHUH, MaMATH,
MBIIIJICHUH, n T ., CBsI3aHHBIC C BO3paCTHLIMU, IICUXOJIOTUYECKMMHU U (I)I/ISI/IOJ'IOFI/I‘IGCKI/IMI/I
WHANBUAYaJTbHBIMHA OCO6CHHOCTHMI/I ydamuxcs.
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