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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITIPOLECCA

Ne ABTOpBI Ha3Banue Ton NznarenscTBO
U3IaHHSI

1 O.C.I'abpuensn Xumusl. 8 Kacc 2010 {dpoda

2 O.C.I'abpuersin Xumwust. 9 kiace 2009 Ylpoda

KOJIMYECTBO YACOB, OTBOANUMBIX HA M3YUEHUE KYPCA: 136 yacoB

LEJIb: noctmxenue oOydYarOMMMUCS PE3YJILTATOB HM3YYCHUS YYEeOHOTO TMpeaMera «XUMUS» B
COOTBETCTBHUHU C TPeOOBaHHSAMH, YTBEpkIeHHbIMH (DenepanbHbIM rocyJapcTBEHHBIM 00pa30BaTeIbHBIM
CTAHJAPTOM OCHOBHOT'O OOIIET0 00pa30BaHHUSI.

3AJIAUM:

(hopMHUpOBaHUE MEPBOHAYAIBHBIX CUCTEMATU3UPOBAHHBIX MPEICTaBICHUN O BEIICCTBAX,
HX NIPEBPALICHUSIX U IPAKTUYECKOM MIPUMEHEHNH; OBJIAJICHUE MOHATUMHBIM aapaToM 1
CAMBOJIMYECKUM SI3BIKOM XUMUU;

0CO3HaHWE OOBEKTUBHOW 3HAYUMOCTH OCHOB XHMHYECKON HAyKH KaK OO0JIaCTH COBPEMEHHOIO
€CTECTBO3HAHUS, XMMHUYECKUX TPEBpAIICHN HEOPTraHWYECKUX W OPTraHMYECKUX BEIIECTB KakK
OCHOBbI MHOTHX SIBJICHUM KMBOW W HEKUBOW TPHUPOMBI;, YIAyOJICHUE TPEACTABICHUNA O
MaTepraTbHOM eIMHCTBE MHPA;

OBJIaJICHHE OCHOBAMH XUMHUYECKOH I'PaMOTHOCTH: CITIOCOOHOCTBIO aHAJTU3UPOBATh U O0BEKTHBHO
OIICHWBATH KU3HEHHBIE CUTYAIUH, CBA3aHHBIE C XUMHUEH, HaBBIKAaMH 0€30MacHOr0 OOpaIleHus ¢
BCIICCTBAMM, HCIIOJIb3YCEMBbIMU B HOBCGHHCBHOﬁ KHU3HU, YMCHUEM aHAJIM3UPOBATL H
IUTAHUPOBATh JKOJIOTHMYECKH OE30MacHOe TIOBEICHUE B IIENIAX COXPaHEHHWS 3/I0pOBbsl U
OKPYXAaIOLLEH CPEeNbl;

(hopMUpOBaHHE YMEHHI yCTAaHABJIMBATh CBSI3U MEXIY peaibHO HAOJIOMAaCMbIMH XUMHUYCCKHUMH
SIBJICHUSIMU U TIPOIECCAMHU, TPOUCXOSIIMMU B MEKPOMUPE, OOBSICHATh TPUIMHBI MHOT000pa3us
BEILIECTB, 3aBUCHMOCTh UX CBOWCTB OT COCTaBa M CTPOEHHS, a TAK)Ke 3aBUCHUMOCTb MPUMEHEHUS
BELIECTB OT UX CBOMCTB;

MIPUOOPETEHHE OIBITA UCIIOIB30BAHUS PA3IMYHBIX METOJOB M3yUYCHHs BEIISCTB: HAOIOICHHS 32
WX TIpeBpalleHUSAMU TPU TPOBEJEHUH HECJOKHBIX XHMHUYECKHMX JKCIIEPUMEHTOB C
HCIOJIb30BaHIEM JIAOOPATOPHOT0 000PYAOBAaHHSI U IPHOOPOB;

(dhopMHpoBaHNEe TPEACTABICHUHA O 3HAYEHHUM XUMHYECKOH HAyKH B PEIICHHMH COBPEMEHHBIX
AKOJIOTUYECKUX TPOOJeM, B TOM YHUCIIE B IMPEIOTBPAIICHUN TEXHOTCHHBIX U 3KOJIOTHUECKUX
KaTacTpod.

IINIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATBI OCBOEHUA KYPCA

JIMYHOCTHBIMH pe3yJIbTaTaMU U3YYeHHsI IpeMeTa « XUMush» B 8 Kitacce SIBIISIIOTCS CIIEAYIOIIe
YMEHUS:

- OCO3HABATh €JMHCTBO U LEJIOCTHOCTh OKPY>KAaIOLIEro MUpa, BO3MOKHOCTH €T0 ITO3HABAEMOCTHH
00BSICHUIMOCTH Ha OCHOBE JIOCTHIKEHUN HAYKW,

- IOCTETIEHHO BBICTPANBaTh COOCTBEHHOE 1IEJIOCTHOE MUPOBO33PEHHUE:

- OCO3HaBaTb NOTPEOHOCTh M TOTOBHOCTH K CamMOOOpPa30BaHWIO, B TOM YHCIE M B paMKax
CaMOCTOSTENILHON AESTETbHOCTH BHE IIKOJIBI;



- OLICHMBATH XU3HEHHBIE CUTYallMH C TOYKH 3peHHs Oe30MacHOro oOpasa »XKM3HU U COXpaHEHUS

3710pOBbS;

- OIICHMBATh JKOJIOTMYECKHH PUCK B3aMMOOTHOIICHHH 4eIOBEKa W TPHPOABI, (HOpMHPOBATH

HKOJIOTMYECKOE MBIIICHHE: YMEHNE OLIEHUBATEH CBOIO JEATEILHOCTD M MOCTYIKH JPYTUX JIOJEH ¢

TOYKH 3pEHHS COXPAHEHUS OKpY’KaroUIeH Cpelpl - TapaHTa >KM3HU M ONAromoiydus JIEoxed Ha

3emuie.

MeranpenMeTHbIMU pe3yJbTaTaMH H3y4YeHUsT Kypca «XuMus» sBisercs (OpMHpPOBaHHE

YHHUBEpCaJbHbIX yueOHbIX Aericteuil (YVY ).

Perynarususie YYI:

- CaMOCTOSITENILHO OOHApyKuBaTh U (popMynMpoBaTh y4eOHYIO MpoOJeMy, ONpeneisTh IeNb

yaeOHOI AesITeThHOCTH;

- BEPCHH pelIeHus MPoOJIeMbl, 0CO3HABATh KOHEUHBIN PE3yJbTaT, BBIOMPATh U3 MPEAIOKEHHBIXU

HCKAaTb CaMOCTOATCIIBHO CPEACTBA MAOCTHMIKCHHA ICJIM, COCTaBJIATH (I/IH)II/IBI/IllyaJ'[LHO HJIn B

TpyIIe) MiaH peleHus npodIeMsl;

- paboras Mo MmjaHy, CBEPATh CBOU JEHCTBUS C LEIBIO M, MPH HEOOXOAMMOCTH, MCIPABIISITH

OLIMOKH CaM BBIABUTATh CAMOCTOSITEIIBHO;

- B IMaJIOTe C YUYUTEJIEM COBEPILIEHCTBOBATH CAMOCTOATEILHO BBIPA0OOTAaHHBIE KPUTEPUH OLICHKH.

losnasamenvhvie YVJI:

- aHaJM3UPOBaTh, CPABHHMBAThH, KIACCU(PHIIUPOBATh M 0000IIaTh (PAKTBI M SBJICHUS, BBISBISITH

TIPUYUHBI U CIICJICTBUS MIPOCTHIX SBICHUH.

- OCYWIECTBISITb  CpaBHEHHE, KJIaCCU(UKALHUIO, CaMOCTOATEIBHO  BBIOMpas
OCHOBAaHHUS UKPUTEPUH AJIs1 YKa3aHHBIX JJOTHYECKUX OIEpalunii;

- CTPOMTH JIOTHYECKOE PacCyXJICHHE, BKIIOYAIOIIee YCTAaHOBJICHNE TPUINHHO-CIIEACTBEHHBIX

CBSI3€H.

- CO3/1aBaTh CXEMaTHYECKHE MOJIENIH C BBIJICIICHHEM CYIIECTBEHHBIX XapaKTePHCTHK OOBEKTa. -

COCTAaBIISTH TE3HCHI, Pa3INYHBIC BUIBI TUITAHOB (TIPOCTHIX, CIIOKHBIX U T.IL.).

- MpeoOpa3oBBIBATh MHPOPMAITHIO U3 OJJHOTO BUJIA B APYTroOH (TaOIHIy B TEKCT U TIp. ).

- YMETh ONpeAesiTh BO3MOKHbIE UCTOUHIKH HEOOXOIUMBIX CBEJCHUH, MPOU3BOJNUTH MOUCK

nH(pOpMaIuK, aHATM3UPOBATh U OIIEHUBATH €€ JOCTOBEPHOCTb.

Kommynuxamuenvie YVJI:

- CaMOCTOSITeNIbHO OpraHM30BBIBATh YU4eOHOE B3aMMOCHCTBHE B rpymie (OMpenensiTh oOIue

eI, PacIpeIeIATh PO, JOTOBAPUBATHCS JPYT C APYTOM H T.J

IlpeaMeTHBIMM pe3yIbTaTaMU U3YUYEHUS IPEAMETA SIBIISIIOTCS CJICAYIOIINE YMEHUSI:

1) oco3Hanue poiy BELIECTB:

- ONIPEJIeNISATh POJb PA3IMYHBIX BEIIECTB B IPUPOJIE U TEXHHKE;

- 00BSICHSTH POJIb BEIIECTB B UX KPYyTOBOPOTE.

2) paccMOTpPEHHE XMMHUYECKUX MPOLIECCOB:

- IPUBOJUTD MPUMEPBI XUMHYECKHX IPOLIECCOB B IPUPOJIE;

- HaXOJWUTh YEPTHI, CBUAETENBCTBYIOMME 00 OOLIMX MPHU3HAKAX XUMHYECKUX MPOLECCOB U UX

PA3THUMSIX.

3) MCMOoNb30BaHNE XUMUIECKHX 3HAHUM B OBITY:

- O0BSICHATH 3HAYCHHUE BEIIIECTB B )KU3HU M XO35ICTBE YEIOBEKA.

4) 0OBACHATH MUP C TOUKH 3PEHUS XUMUH:

- IEPEYHCIIATH OTIMIUTEIbHBIE CBOICTBA XUMUYECKHUX BEIIECTB,;

— pa3n4yaTh OCHOBHBIE XUMUYECKHE ITPOIIECCHI;

- OTIPEJIeNIATh OCHOBHBIE KJIACChl HEOPTaHWIECKHUX BEIIECTB;

- IOHUMATh CMBICIT XUMHUYECKUX TEPMUHOB.

5) oBJajieHHe OCHOBAMHU METOJIOB [TO3HAHMS, XapPAKTEPHBIX JUIS €CTECTBEHHBIX HAYK:

- XapaKTepU30BaTh METOIbl XMMHYECKOW Hayku (HAONIIOfeHUE, CpaBHEHHE, SKCIEPHUMEHT,

MU3MEpEHNUE) U MX POJIb B TO3HAHUH TPHPOJIBI;

- IPOBOANTH XUMHUYECKHUE OIBITHI U AKCIIEPIMEHTHI 1 OOBSCHSTH UX PE3yIbTaThL

6) yMeHHe OlEHMBATH MOBEIEHHE YEIOBEKA C TOYKH 3PEHHS XUMHUYECKON GE30MaCHOCTH IO

OTHOIIICHUIO K YEJIOBEKY U IIPHUPOJIE:

= UCIIOJIb30BAaTh 3HAHUS XUMUH ITPpU CO6HIO}ICHI/II/I IIpaBUJI UCIIOJIL30BaAHUA 6I)ITOBI)IX XUMHNYECKHNX

Ipernaparos;




- pas3jinv4aThb OIMACHBIC U Oe3omacHbIe BCIICCTBA.

JIMYHOCTHBIMH pe3yJibTaTaMH U3yueHus: nmpeamera « Xumus» B 9 Kiacce siBJISIOTCA

® B IICHHOCTHO-OPHUEHTAIMOHHOH c(hepe — TyBCTBO TOPAOCTH 38 POCCHUCKYIO
XUMHYECKYIO HAYKy, TyMaHU3M, OTHOIIEHHUE K TPYZAY, LENEeYCTPEMIIEHHOCTE;

e (QopMupoBaHKE IIGHHOCTH 3/IOPOBOTO M OE30MaCHOT0 00pa3a KU3HHU; YCBOSHHE TIPABUI
WHAUBUAYAIBHOTO U KOJUIGKTUBHOTO O€30MacHOT0 MOBEICHHSI B UPE3BbIUAHHBIX
CUTYaLMSIX, YTPOXKAIOIIMX KU3HH U 340POBBIO JIONEH;

® B TPYAOBOW chepe — TOTOBHOCTH K OCO3HAHHOMY BBIOOPY JajIbHEHIICH
00pa3oBaTebHON TPACKTOPHH;

® B II03HABATEJIbLHON (KOTHUTHBHOW, MHTEJUIEKTYaJIbHOM) chepe — YMEHHUE YIPABIISTH
CBOEH IIO3HABATEIbHOU JIEATEIbHOCTBIO.

e (QopMUpOBaHUE OCHOB IKOJIOTUYECKOHN KYJIBTYPBI, COOTBETCTBYIOIICH COBPEMEHHOMY
YPOBHIO 3KOJIOTMYECKOT'0 MBIIUICHUS, Pa3BUTHE OMbBITA 3KOJIOTMYECKH OPUEHTUPOBAHHOM
pedaeKkcHBHO-0LIEHOYHON 1 TPAKTUYECKON IESTeIbHOCTH B )KM3HEHHBIX CUTYALUIX;

MertanpeamerHble:

® YMEHHE CaMOCTOSTEIILHO ONPEACIISATh eI CBOCT0 O0YUYEHHS, CTaBUTh U (YOPMYIIUPOBATH IJIst
ceOs HOBbIE 337auM B yuéOe M IO3HABATEIBbHOW MAEATENIBHOCTH, Pa3BUBATh MOTHBBI H
WHTEPECHI CBOEH ITO3HABATEIILHON ESATEIILHOCTH;

® YMEHHE CaMOCTOSTEIbHO IUIAHUPOBaTh IIYTH JOCTIDKEHHMs Lenedl, B TOM 4YHcCIe
aJbTEepHATHBHBIC, OCO3HAHHO BBIOMpaTh HambOomee 3(PEKTUBHBIE CIOCOOBI pEIeHHS
y4eOHBIX 1 [TO3HABATEJIFHBIX 33/1a4;

® YMEHHE COOTHOCUTh CBOM JAEHCTBHUS C IUIAHUPYEMBIMU pe3yJibTaraMH, OCYLIECTBILIThH
KOHTPOJIb CBOEH NIESTENBHOCTH B MPOLIECCEe AOCTHKEHHUS Pe3yabTaTa, ONPeelsTh CIIOCOObI
JEHCTBUIA B paMKaxX MPEIOKEHHBIX YCIOBUH M TpeOOBaHWH, KOPPEKTHPOBATH CBOU
JIECTBUS B COOTBETCTBUH C M3MEHSIIOLIEHCS CUTYaIHEH;

® yMEHHE OIICHUBaTh MPaBUJILHOCTH BBITIOIHEHUS y4eOHOM 3a7a4r, COOCTBEHHBIEBO3MOXHOCTH
€€ pellIcHus;

® BJIa/ICHUE OCHOBAMU CaMOKOHTPOJIS, CAaMOOILIEHKH, MPHUHSITUS PEIIEHUH U OCYIIECTBICHHUS
OCO3HAaHHOTO BBIOOpA B YUE€OHOM 1 MTO3HABATENEHON NEATEILHOCTH;

® YMEHHME OIpENesisiTh IOHATHS, CO34aBaTh OOOOILICHMS, YCTAaHaBIMBaTh AaHaJOIMH,
KJaccu(UIMPOBaTh, CAMOCTOATENILHO  BBIOMpaTh  OCHOBAaHUS M KPUTEPUH TS
KJ'IaCCI/I(I)I/IKa]_[I/II/I, YCTaHAaBJIMBATb NMPUYUYMHHO-CJICACTBEHHBIC CBA3H, CTPOUTH JIOTMYCCKOC
paccyxIeHue, yMo3aKiIoueHne (MHAYKTUBHOE, IeAYKTUBHOE U 110 aHAJIOTHUH) U JIeTaTh
BBIBOJbI,

® yMEHHE CO3/1aBaTh, IPUMEHSITh U IPeOOPa30BbIBATE 3HAKH M CUMBOJIBI, MOJETIH U CXEMBI JUIs
peteHus yueOHBIX U IO3HABATEIbHBIX 3a/1a4;

® yMEHHE OpraHU30BbIBATH YUEOHOE COTPYAHUUYECTBO U COBMECTHYIO JIESATEIBHOCTD C YUUTEIEM
W CBEPCTHUKAMHM; paboTaTh MHIAMBHUAYAJIbHO M B TPYIIE: HAXOAUTH OOIIEEe pelIeHHE U
paspemarh KOH(UIMKTBI Ha OCHOBE COIJIACOBAaHMS MO3MIMH M ydéra WHTEPECOB;
(dbopMynupoBaTh, apryMEHTHPOBATH U OTCTAUBATH CBOE MHEHUE;

® YMEHHE OCO3HaHHO HCIIOJIb30BATh PEYEBBIE CPECTBA B COOTBETCTBUH C 3a1a4eit
KOMMYHUKAIIUH JJIs1 BRIPAYKEHHsI CBOUX YyBCTB, MbICIIEH U TIOTPEOHOCTEH;

MJTAHUPOBAHUS M PETYIALUHU CBOCH JAEATEILHOCTH; BIaJCHUE YCTHOW M MUCBMEHHOMN
PEYbI0, MOHOJIOTHYECKON KOHTEKCTHON PEYbIO;

e (opmupoBaHue U pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH HCIOJIB30BAHMS MH(OPMAIIIOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI;

e (QopMHpOBaHHE U pa3BUTHE 3KOJIOTMYECKOTO MBIIUICHHS, YMEHHE TNPHUMEHSATh €ro B
MO3HABATENIbHONW, KOMMYHUKATHBHOM, COIMAJbHOW TMpPAaKTUKe W MpodecCHOHANTBLHON
OpHEHTALNH.

IIpeamernble:

1.B no3naBareabHOIi cepe:

® 1aBaTh ONpPEICJICHUA H3YUYEHHBIX IOHSITHUH: «XMMHYECKMH 3JEMEHT», «aTOM», «HUOHY,
«MOJIEKYJIa», «IPOCTHIC M CIOKHBIE BEIIECTBA», «BEIIECTBO», «XUMUYECKas GopMyray,



«OTHOCHUTCIIbHAs aTOMHas maccay, «OTHOCHTCJIbHAsA MOJICKYJIApHAaA

Maccay,
«BAJIEHTHOCTHY»,  «CTENEHb OKUCJIECHUSD), «KPUCTAIUIMYECKAs  pEIIeTKay,
«OKCHJIBI»,
«KUCJIOTBI», «OCHOBaHUSDY, «COJN», «aM(OTEPHOCTDY, «UHIUKATOPY, «IIEPHOAHUYCCKUI
3aKOH», «IIEPUOTUTIECKAs TabIHIIAY, «HA30TOIIBI», «XUMHYecKas
CBSI3bY,
«INEKTPOOTPUTIATEIHHOCTEY, «XUMHYECKasT  peakius», «XUMHYECKOoe
YpaBHEHHEY,
«TreHeTH4YecKast CBS3b»,  «OKHCJICHHUEY, «BOCCTaHOBJICHHE),
«OIIEKTPOIUTHYECKASTUCCOIHUAIINSD, «CKOPOCTh XUMUYECKOU PEaKIIAID);
® OIIHcaTh JIEMOHCTPALMOHHBIE H  CaMOCTOSTCILHO MIPOBEICHHBIE

XUMUYCCKHUEIKCIICPUMEHTBI;

® OIIMCBIBATHL M pPa3IMyaTh U3YYCHHBIC KJIACChl HCOPraHUYCCKHUX COGHHHeHHﬁ, IMPOCTBIC U
CJIOXHBIE BEIECTBA, XUMUUECKUE PEAKLINH;

® KJIACCH(PULUPOBATH U3YUCHHBIC OOBEKTHI U SBJICHUS,

e jlenaTh BBIBOABI W YMO3AKIIOUEHHWS W3 HAONIOJEHWHA, W3YYCHHBIX XUMHYECKUX
3aKOHOMEPHOCTEH, MPOrHO3MPOBATH CBOMCTBA HEH3YYEHHBIX BEIIECTB IO AHAJIOTMH CO
CBOWMCTBAMH U3yUYEHHBIX;

® CTPYKTYpHpPOBaTh W3YUCHHBIH MAaTepHal M XUMHYECKYI0 WHGOPMAIUIO, TOITYYECHHYIO W3
JIPYTHX UCTOYHHUKOB;

® MOJIETIMPOBAThH CTPOCHUE aTOMOB 3IIEMEHTOB 1-3 TIeprOIOB, CTPOCHUE MTPOCTHIX MOJIEKYT;

2. BIIeHHOCTHO — OpueHTAlHOHHOI cepe:
® aHAIM3UPOBATh W OLIEHUBATH TMOCTEJCTBUS Ui OKPYXAroIed cpelbl OBITOBOW M
MPOM3BOJICTBEHHOM JIEATEIILHOCTH YEJIOBEKa, CBA3aHHOM ¢ TIepepaboTKOl BENIeCTB;
3. B Tpynosoii cdepe:
® MPOBOJUTH XUMHUYECKUI IKCTIEPUMEHT;
4. B chepe 06€30MaCHOCTH KM3HEAEATEIHHOCTH:

® OKa3bIBATh MEPBYIO TIOMOIIb TIPH OTPABJICHUAX, O’KOTaX M JPYTUX TpaBMaX, CBI3aHHBIX C
BeIeCTBAaMHU U J1a0OpaTOpHBIM 000PYIOBAHUEM.

BorinyckHHK HAY4YHTCS:

* ONHUCHIBAaTH CBOWCTBAa TBEPABIX, JKUIKHUX, Ta3000pa3HbIX BEIIECTB, BBIACIAS UX
CYIIECTBEHHBIE MPU3HAKH;

* XapaKTepHU30BaTh BEIECTBA IO COCTaBY, CTPOEHHUIO U CBOMCTBAaM, YCTAHABJIMBATh MPUYUHHO-
CJIEACTBEHHBIE CBSA3U MEXKAY JaHHBIMU XapaKTEPUCTHKAMH BEIECTBA,;

¢ paCKpbIBaTb CMBICJI OCHOBHBIX XHUMHYCCKUX MOHATHH «aTomM», «MOJICKYJIa», «XUMUYECKHUI
UIEMEHT», «IIPOCTOE BELIECTBO», «CIOXKHOE BEIIECTBOY», «BAJEHTHOCTH», HCIOJB3YS 3HAKOBYIO
CHUCTEMY XUMUHU;

* 300pakaTh COCTAB MPOCTEHUIINX BEIIECTB C MOMOIIBI0 XUMHUYECKUX (OPMYI M CYITHOCTh
XUMHYECKAX PEaKIUii C ITOMOIbI0 XUMHUYECKUX YPaBHECHUI;

* BEIUHCIIATh OTHOCUTENBHYIO MOJIEKYJSIPHYI0O M MOJSPHYIO MAacChl BEIIECTB, a TaKXKe
MacCOBYIO JIONII0 XHUMHYECKOTO OJIIEMEHTa B COEAUHEHHUAX JJIS OLEHKA WX MPaKTUYECKOU
3HAYUMOCTH;

* CPaBHMBATH 10 COCTABY OKCUBI, OCHOBAHUS, KUCIIOTHI, CONH;

* KJI1acCU(HUIMPOBATH OKCH/IBI © OCHOBAHUS IO CBOMCTBAM, KUCIIOTHI M COJIM MO COCTAaBY;

* TI0JIB30BAaTHCSI JTA0OOPATOPHBIM 000PYI0BAHHEM M XUMHUYECKOW TIOCYI0H;

* IPOBO/IUTH HECJIOKHbIE XMMHUYECKHE OMNBITHI W HAOMIONEHHWS 3a W3MEHEHHUSIMA CBOWCTB
BEIIECTB B TMpOIECCe WX MPEeBpalleHUil; CcOOM0JaTh MpaBuUjia TEXHUKA O€30MacHOCTH TIpH
MIPOBEICHIH HAOIIOACHUN U OIBITOB;

* pa3nIMYaTh SKCIEPUMEHTAIFHO KHACIOTHI M MIENOYH, MONB3YSICh WHIANKATOPAMH; OCO3HABATH
HEO0XOIMMOCTH COOIOAICHHUSI Mep 0e30MacHOCTH MPH 00PAIIEHNH ¢ KUCIOTAMH U IIEeJI0YaMH.

* pacKphIBaTh CMBICI nepuoandeckoro 3akoHa J[. 1. Menneneena;

* ONUCHIBATh U XapaKTepU30BaTh TaOIMUHYI0 (POpMYy MEPHOIMUYECKON CHUCTEMBI XHMMHYECKHUX
JJIEMEHTOB;

* XapaKTEpH30BaThb COCTaB ATOMHBIX SAEp M pPACIHpeleleHHE 4Hclia JIIEKTPOHOB IIO



ANIEKTPOHHBIM CJIOSIM aTOMOB XUMHUYECKUX 3JIEMEHTOB MaJIbIX ITEPUOO0B MEPUOANYECKON CUCTEMBI, a
TaKoKe KaJIus U KaJbIus;

* pa3nuyaTh BUJIBI XUMHYECKOW CBSI3M: HOHHYIO, KOBAJICHTHYIO MOISIPHYIO, KOBAJICHTHYIO
HENOJISIPHYIO U METAJUTUYECKYIO;

* 1300paxarh ICKTPOHHO-UOHHBIE ()OPMYJIBI BEIIECTB, 00Pa30BaHHBIX XUMUUCCKUMU CBS3SIMU
pa3HOTO BUIIA;

* BBISIBIIAITh 3aBUCHUMOCTH CBOMCTB BEIIECTB OT CTPOCHUS UX KPUCTAIUIMUECKUX PEIIETOK:
WOHHBIX, aTOMHBIX, MOJIEKYISIPHBIX, METAIMUECKUX;

* XapaKTepU30BaTh XUMHYECKHE OJIIEMEHTHI W WX COEJAWHEHWS Ha OCHOBE IIOJIOKEHUS
AIIEMEHTOB B MEPUOJMUECKON CUCTEME 1 OCOOCHHOCTEH CTPOSHHSI UX aTOMOB;

* XapaKTepHu30BaTh HAyYHOE W MHPOBO33PEHUYECKOE 3HAYCHHE MEPUOAUYECKOr0 3aKOHa U
MePUOANYECKON CHUCTeMBl XuMmMudeckux odnemeHToB J[. M. MeHnmeneeBa; ¢ OOBACHATH CYTh
XUMHUYCCKUX ITPOUECCOB U UX NPUHIUIIMAJIIBHOC OTJIMYKE OT (bI/ISI/I‘-IeCKI/IX;

® Ha3bIBaTh IIPU3HAKHU U YCJIOBHA IMPOTCKAHUA XUMHUYCCKHUX peaKuHﬁ;

* yCTaHABIMBATh NMPUHAJJICKHOCTH XUMHUYECKON PEaKIUU K ONpeNeNEHHOMY THITY IO OJHOMY
13 KIacCU(PUKAMOHHBIX MPU3HAKOB: 1) MO YHCIYy W COCTaBY MCXOJHBIX BEIIECTB U IPOTYKTOB
peakimu (peakiMu COCUHEHUS, PA3JIOKCHHUS, 3aMEICHUS W OOMEHa); 2) MO BBIICICHUIO WM
MOTJIOIIEHUIO TEIJIOTHI (PEaKMH SK30TEPMUUECKUE U 3HIO0TEPMUYECKHUE);

3) 10 WU3MEHEHUWIO CTEIEHEH OKUCIEHHS XUMHUYECKHX DJIEMEHTOB (PEaKUMH OKHMCIIUTEIBHO-
BOCCTaHOBHUTEJIbHBIC); 4) 110 00paTUMOCTH Tpoliecca (Peakiu 00paTuMbIe U HEOOPATUMBIC);

* COCTaBJISITh YPABHEHUS AIEKTPOTUTHUECKON JAUCCOLUAIIMU KUCIIOT, IEJIOUEl, COJIeH; MOIHbIe
W COKpaméHHbIE HMOHHBIE YpaBHEHHS peakiuii oOMeHa; ypaBHEHHS  OKHCIUTEIHHO-
BOCCTaHOBUTEIBHBIX PEAKIHIA;

* IPOrHO3UPOBATh MPOAYKTHl XMMHUYECKHUX PEaKmuid 1o (popMynaM/Ha3BaHUSIM HMCXOIHBIX
BEIIECTB; ONPEIEITh HCXOHbIE BEIIECTBA MO (POPMYJIaM/Ha3BaHUSM MTPOTYKTOB PEaKITUH;

* COCTaBISITh yPaBHEHHsI PEAKINA, COOTBETCTBYIOIIMX I[OCIEAOBATEIEHOCTH («IEMOYKE)
MpEeBpalIeHN I HEOPTaHMYECKNUX BEIIECTB Pa3IMUHbIX KJIACCOB;

* BEISIBJIITH B TIPOIECCE OJKCIIEPHMEHTA IPU3HAKW, CBHIETENBECTBYIOIME O TPOTEKAHHUU
XUMHUYECKON peaKilnu;

* IPUTOTOBJIATH PACTBOPBI C ONpeIeIEHHON MacCOBOM 10JIel PaCTBOPEHHOTO BEIIECTBA;

* OTIPEAEIIATh XapaKTep CPenbl BOAHBIX pACTBOPOB KHUCIIOT U LIEJI0YEH 10 M3MEHEHHUIO OKPaCKU
WHINKATOPOB;

* IPOBOUTH KAa4YEeCTBEHHBIC PEAKIWH, ITOATBEPXKIAIOIINE HAIMYHEe B BOJHBIX pacTBOpax
BCIICCTB OTACJIbHBIX HOHOB

* ONpPENeNsITh MPUHAJJICKHOCTh HEOPraHMYECKUX BELIECTB K ONHOMY U3 HM3YYEHHBIX
KJIACCOB/TPYIII: METAIUTbI U HEMETAJUIbI, OKCHJIbI, OCHOBAHUSI, KHUCIIOTHI, COJIH;

* COCTABJISITH (DOPMYJIBI BEIIECTB IO UX HA3BAHUSIM;

* OTIPEAEIIATH BAJICHTHOCTh U CTETICHb OKHCJIEHHS SJIEMEHTOB B BEIIECTBAX;

* COCTaBISITh (DOPMYJIBI HEOPraHWYEeCKUX COCJAMHEHHWH 110 BAJICHTHOCTSM W  CTEMEHSIM
OKHUCJICHUS DJIEMEHTOB, a TaKXKe 3apsiaM HOHOB, YKa3aHHBIM B TaOJIMIE PAaCTBOPUMOCTH KHCIIOT,
OCHOBaHMI U COJICH;

* OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHMS (PU3NYEeCKUX W XUMHUYECKHUX CBOWCTB IPOCTHIX
BEIIECTB (METaUIOB U HEMETAJUIOB) U UX BBICIINX OKCHJIOB, 00Pa30BaHHEIX 3JEMEHTaMH BTOPOTO H
TPETHETO MEPUOOB;

* Ha3pIBaTh OOIME XUMHYECKHE CBOWCTBA, XapaKTEepHBIE IS TPYNI OKCHIOB: KHUCIOTHBIX,
OCHOBHBIX;

* Ha3plBaTh OOINME XUMHYECKHE CBOWCTBA, XapaKTepHBbIE /IS KaXJOrOo U3 KIIACCOB
HEOPraHUYECKUX BEIIECTB: KUCIOT, OCHOBAHUM, COJIEH;

* IPUBOAUTH MPUMEPHl PEaKIUi, MOATBEPKAAOIIUX XUMHUUECKUE CBOMCTBa HEOPraHMYECKUX
BEIIECTB: OKCHIOB, KHUCJIOT, OCHOBAHUI M COJICH;

* ONPEACNATh BEIIECTBO-OKWICIUTENh ¥  BEIIECTBO-BOCCTAHOBHTENh B  OKHCIUTENBHO-
BOCCTaHOBUTEJIBHBIX PEAKITHIX;

* COCTaBISITh OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBI OajaHC (IIsI HW3yYeHHBIX pPEaKNuii) TI0
MPEJITIOKEHHBIM CXEMaM PEAKIINA;

* IIPOBOJIUTDH Ha60paTOprIC OIIBITEI, MMOATBCPKAAIOIIUEC XHMUYCCKUC CBOMCTBAa OCHOBHBIX



KJIACCOB HEOPTaHMYECKHX BEIECTB;

BuvinyckHuk noayuum 603mMoHCHOCHYb HAYUUMBCA:

* 2PAMOMHO 0OPAUAMBCSL C BEUECEAMU 8 NOBCEOHEBHOU JHCUZHU,

* 0CO3HABAMb HEOOXOOUMOCL COONIOO0eHUs. NPABUTL IKOIOUYECKU DE30NACH020 NOBEOCHUS 8
OKpYdicarowels RpupooHoll cpeoe;

* NOHUMAMb CMbICT U HE0OXO0UMOCMb COONIOCHUsT NPEONUCAHUL, npedideaemvlX 6
UHCIPYKYUSX NO UCNOTb30BAHUIO JIeKAPCME, CPeOCE ObIMOBOU XUMUL U Op.;

* UCNONL306aMb  NPUOOPEmEHHblEe  KaloYegble  KOMNEMEHMHOCU — NPU  BbINOJHEHUU
UCCIe008AMENLCKUX NPOEKOE N0 UZVUEHUIO CBOUCME, CNoco008 NOTYYeHUs U pPACNO3HABAHUS
eewecms;

* pazeueamsv  KOMMYHUKAMUBHYIO KOMREMEHMHOCMb, UCNONb3YSL Cpedcmea YCMHOU U
NUCbMEHHOU KOMMYHUKAYUU NPU pabome ¢ meKCmamu yueOHUKa 1 OONOIHUMENbHOU Tumepamypotl,
CHpABOUHbIMU  MADIUYAMY, NPOSAGTSMb 20MOBHOCMb K VEANCEHU0 UHOU MOYKU 3peHus. npu
00CysHcOeHUU pe3yIbmamos 6blNOTHEHHOU padomyl;

* 00BEKMUBHO OYEHUBAMb UHDOPMAYUIO O 8EUYECNBAX U XUMUYECKUX NPOYeCccax, KpUmuiecku
OMHOCUMbCSL K NCEeBOOHAYUHOU  UHGOpMayuu, HeO0OPOCOBECHOU  peKiame, Kacaouelics
UCNIONBb30BAHUSL PAZTUUHBIX BEUJECNE.

* 0CO3HABAMb 3HAUEHUE TNEOPEMUYECKUX SHAHUL Ol NPAKMUYECKOU 0eamenbHOCMUYEN06eKa,

* ONUCHIBAMb U3VUEHHBIC 00BEKMbL KAK CUCMEMbL, NPUMEHSS TOSUKY CUCTNEMHO20 AHAIU3A,

* NPUMEHAMb 3HAHUS O 3AKOHOMEPHOCHAX NEPUOOUYECKOU CUCTHEMbI XUMUYECKUX DNeMEHMO8
07151 00bACHEHUSL U NPeOBUOEHUS. CBOUCE KOHKDEMHBIX 8eUeCma;

* pazsueamMb UHGOPMAYUOHHYIO KOMHEMEHMHOCHb NOCPEOCMBOM YenyOneHus 3HAHUuLl 00
UCMOpUY CIMAHOGICHUSL XUMUYECKOU HAYKU, €€ OCHOBHBIX NOHAMUL, NepuooUdecKo20 3aKOHAd KaK
00H020 U3 BANCHEUUX 3AKOHO8 NPUPOObl, A MAKICE O COBPEMEHHBIX O0CUICEHUSX HAVKU U
MEeXHUKU.

* COCMAGNAMb MOAEKVIAPHbIe U HNOIHbIE UOHHLIE YPAGHEHUs NO COKPAUWEHHLIM UOHHBIM
VPaGHEHUSIM,

* NPUBOOUMb NPUMEPBL PeaKyull, NOOMEEPHCOAIOUWUX CYUIeCMBOBAHUE B3AUMOCEIZU MENCOY
OCHOBHBIMU KNACCAMU HEOP2AHUYECKUX BeUieCME;

* NPOSHO3UPOBAMD PE3YILIMAMbL B030EUCMEUsL PATUYHBIX PAKMOPOS8 HA UMEHEHUE CKOPOCmU
XUMUYECKOU peakyuu,

* NPOCHO3UPOBAMb  Pe3VIbMmamvl  6030€lCMEUs.  PAIUYHBIX  (PaKmMOpo8 HA  cMeujeHue
XUMUYECKO20 PABHOBECUS.

* NPOCHOZUPOBAML XUMUYECKUE CEOUCMBA BeUeCME HA OCHOBE UX COCMABA U CIPOEHUSL;

* NPOCHO3UPOBAMb  CHOCOOHOCMb  Gewecmeéd  NPOSAGIAMb  OKUCIUMENbHble UMY
B0CCMAHOBUMENbHBIE CBOUCMBA C YUEMOM CmeneHeli OKUCTeHUs NeMEeHMO8, GX00AUUX 8 e20
cocmas;

* GLIAGIAMb CYUECMBOBAHUE 2eHeTNUYeCKOl B63aUMOCEA3U MedHcoy Geujecmeamu 6 psoy:
npocmoe 8ewecmeo — OKCU0 — UOPOKCUO — COJlb,

* OpP2AHU308bIGAMb, NPOBOOUMb VUEHUYECKUE NPOEKMbl HO UCCIe008AHUI0 CEOUCME 8eUeCms,
UMEIOUUX BANCHOE NPAKMUYECKOE 3HAYEHUE.

COJEPXAHUE YYUEBHOI'O KYPCA
Xumus, 8 kiaace

Tema Conep:xanue

BBenenne XuMHS - HayKa O BEIIECTBAX, UX CBOMCTBAX U MIPEBPAILICHUSX.
[TonsTHEe 0 XUMHYIECKOM 3JIEMEHTE U (OpMax ero CyIniecTBOBAHUS:
CBOOOJTHBIX aTOMaXx, IPOCTHIX H CJIOKHBIX BEIIECTBAX.
[IpeBpamenust BemecTB. OTiMYME XUMHYECKMX pEAKIMHA OT
(usnveckux sBICHUA. Polb XMMUH B )KU3HU YEJIOBEKA.

Kpatkue cBenenrs U3 HCTOpUM BO3SHUKHOBEHUS U Pa3BUTHS XUMHUH.
Ieprnox amxumun. [onstre o punocopekom kamue. Xumust B X VI
B. PasButue xumun Ha Pycu. Ponb OTEYECTBEHHBIX YUYEHBIX B
CTaHOBJICHMUM XMMHYECKOH Hayku-padotsl M. B. JlomoHocoBa, A.




M. Byraeposa, 1. 1. Menneneesa.

XuMu4ecKkass CHUMBOJIMKA. 3HAKd XUMHYECKHX D3JEMEHTOB U
MPOUCXOXKJICHHUE UX Ha3BaHUM. Xummdeckue Gopmynbl. MHAEKCH 1
ko3pduumentsl. OTHOCHTEIBHBIE aTOMHAas W MOJEKYJSpHAS
Maccel. Pacuer MaccoBOM JONMM XHMHYECKOrO JJIEMEHTa II0
(dhopmyrie BelecTra.

Ilepnoguueckas cucrema xumudeckux osnemento JI. U
MenneneeBa, ee CTpyKTypa: Majble U OOJIbIINE IEPUOIBL, TPYIIILI U
noArpynnel (rnaBHas U mobounast). [lepuonudeckas cucreMa Kak
CIPaBOYHOE MOCOOHME IJIsI TMOIYyYEHHsI CBEJCHHUH O XUMHUYECKHX
3JIeMEHTaX.

ATOMBI XUMHYECKUX DJIEMEHTOB

AToMbl Kak (opma CyIIECTBOBAHHS XHUMHYECKUX 3JIEMEHTOB.
OcHOBHBIE CBEJlEHUSI O CTpPOCHHH aToMOB. JlokazaTenbcTBa
CJIOKHOCTH cTpoeHHsi aroMoB. OmnbiThl Pesepdopaa. [Inanerapnas
MOJIENTb CTPOEHHUS aToMa.

CoctaB aTOMHBIX siiep: MPOTOHBI M HEUTpOHbI. OTHOCHUTENbHAS
aToMHas Macca. B3auMOCBSI3b MOHSTUNA «IIPOTOH», «HEUTPOH»,
«OTHOCHTEJIbHASI aTOMHAsi Macca.

H3meHeHnne yncna IpoOTOHOB B siJipe aToMa — 00pa30BaHUE HOBBIX
XMMUYECKHX 3JIEMEHTOB.

N3MmeHeHne uynciia HEHTPOHOB B spe aromMa — oOpa3oBaHUE
n3otonoB. COBpPEeMEHHOE OIpENETICHUE IOHATHS «XUMHUUYECKUM
anmeMeHT». M30TOmBl Kak pa3sHOBUAHOCTH aTrOMOB  OAHOTO
XMMUYECKOro 3JIEMEHTA.

Onektponbl.  CTpoeHHE  JJIEKTPOHHBIX  00OJOYEK  aTOMOB
XUMUYEeCKUX aneMeHToB Ne 1—20 nepuoanueckoit cuctemsr /. U.
MenpeneeBa. IloHsiTHE O 3aBEpIICHHOM M  HE3aBEPLICHHOM
ANIEKTPOHHOM CJIO€ (IHEPreTUYECKOM YPOBHE).

Ilepuonnueckass cucreMa XuMHyeckKux anmemeHtoB [ .
MenzeneeBa U CTpOCHHE  aTOMOB:  (U3HYECKUA  CMBICH
MOPSIIKOBOTO HOMEPA 3JIEMEHTA, HOMEpa IPyIIIbl, HOMEpa Neproa.
W3meHeHre yncna 37eKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE
aToMa XMMHYECKOro 3JIeMEeHTa — 00pa30BaHHE MOJIOKUTEIBHBIX U
OTpHLATENFHBIX MOHOB. MOHBI, 00pa3oBaHHbIE aTOMaMU METAJJIOB
u HEMETAJIJIOB. HpI/I‘II/IHbI N3MCHCHUA METAINYCCKUX u
HEMETAJUTMYECKUX CBOMCTB B MIEPUOAX U IPYIIIAX.

OO0pazoBanue OMHApHBIX coeauHeHui. [ToHsTHE 00 MOHHOW CBSI3H.
Cxembl 00pa30BaHKs HOHHOM CBSI3U.

BzaumoneiictBue aroMOB XMMHYECKHX DJIEMEHTOB-HEMETAJUIOB
MeXy coboii — o0pa3oBaHHME JByXaTOMHBIX MOJEKYJ MPOCTBIX
BemectB.  KoBaneHTHass  HeNoJsipHasT ~ XUMHUYECKas  CBSI3b.
DNEeKTPOHHBIE M CTPYKTYPHBIE (OPMYIIBI.

B3anmMopeiictBue aTOMOB XMMHYECKHX 3JIEMEHTOB-HEMETAJLIOB
Mexny coboii — oOpazoBaHWe OWHAPHBIX  COCIMHEHHH
HEMETAJUIOB. DNEKTPOOTpUIaTeabHOCTh. [IoHATHE O KOBaneHTHON
MOJISIPHOM CBSI3U.

BzaumozneiicTBue  arOMOB ~ XMMHYECKHMX  JJIEMEHTOB-METaJUIOB
MeX1y coboii — o00pa3oBaHME METAIMYECKUX KPHCTAIUIOB.
[ToHsiTHE O METAJNIMYECKOM CBSI3H.

IIpocteie BemecTBa

IlonoxeHne METaUIOB M HEMETAUIOB B HEPUOAUYECKON CHCTEME
xumMuyeckux 3eMeHToB JI, . Menneneea. Baxkueiiiiue mpocTeie
BEIIECTBA — METAJUIbI: KEJIe30, aJlOMUHWN, KaJIbIMM, MarHwi,
HaTpuil, kamui. O0ume pusznueckue CBOWCTBA METAIUIOB.

Baxweiile mpocTeie BellecTBa — HEMETaJUTbl, 0Opa30BaHHbBIC
aToOMaMHM KHCJIOpPOZa, BOJIOPOa, a30Ta, cepbl, (ocdopa, yrieposa.
Crnoco0HOCTh aTOMOB XMMHYECKHUX 3JICMECHTOB K OOpa30BaHHIO
HECKOJIbKMX TPOCTHIX BEIIECTB — aJUIOTPOIHS. AJUIOTPOITHBIE




Monudukanuu Kuciopoaa, pocdopa u onora. Meraimmueckue u
HEMETaJUTMUECKHE CBOMCTBA MPOCTHIX BemecTB. OTHOCUTEIBHOCTD
JIeJIEHHsI IPOCTHIX BELIECTB Ha METAJLJIbl U HEMETAJUIbI.

IToctosinnas ABoragpo. KommuectBo BemiectBa. Monb. MomnsipHas
Macca. MonspHbli 00beM Ta3000pa3HBIX BelecTB. KpaTHbIe
€IVMHHULBl KOJMYECTBAa BEUIECTBA — MHWUIMMOJIb M KHJIOMOJIb,
MWIUIAMOIISIPHAST W KWJIOMOIISIpHasT ~ Macchbl  BEIIECTBa,
MUJUTUMOJISIDHBIA M KHJIOMOJISIDHBI ~ 00BbEMBI  Ta3000pa3HBIX
BemiecTB.PacyeTsl ¢ UCMONBb30BaHMEM TOHSATHH «KOJIMYECTBO
BEILECTBA», «MOJISIPHASI Maccay, «MOJISPHBIA 00BEM Ta30B», UUCIIO
ABoraapo».

COC,I[I/IHCHI/ISI XUMHYCCKUX DJICMCHTOB

Crenenp okucnenus. OnpeeneHne CTeNeHn OKUCICHUS JIEMEHTOB
no xumuueckoi Gopmyne coeauHenus. CocraBieHue GOpMyI
OMHApHBIX COeIMHEHUM, 00ImMil criocod ux Has3biBaHus. buHapHbIe
COCJIMHEHMS: OKCHJIbI, XJIOPUABL, cyibduapl u Ap. CocTaBlIeHUE UX
¢opmyn. IlpencraBurenn OKCHAOB: BOJA, YIVIEKUCIBIH ra3 u
HeraumeHass M3BecTb. [IpencTaBuTesn JIeTy4uX BOAOPOIHBIX
COEJIMHEHUH: XJIOPOBOAOPO. U aMMHAK.

OcHoBaHHMs, UX COCTaB W Ha3BaHHs. PacTBOPHMMOCTH OCHOBaHUU B
Bose. TabiWila pacTBOPUMOCTH THIPOKCHIIOB W COJIEH B BOJE.
[IpencraBuTeny mienoyen: TUAPOKCUABI HATPHUS, KAJMSI U KaJbLHSL.
Ilonsatne o kayecTBeHHBIX peakuusax. WHnukaTopbl. M3MeHeHue
OKpPacKH HHIUKATOPOB B IIEIOYHON CPEIE.

Kucnorsl, ux cocraB u HasBaHus. Kiaccupukanus KHCIOT.
IIpencraBuTenn KUCIOT: cepHas, CojsiHAas U a30THas. V3MeHeHue
OKpPacKH UHJUKATOPOB B KUCJIIOTHOM Cpeie.

Comn Kak TPOM3BOAHBIE KUCIOT W OCHOBaHWH. X coctaB u
Ha3BaHMs. PacTBopumocTh coneil B Bone. llpencraBurenu conei:
XIJIOPHJT HATpHs, KapOoHAT U Pocdar KabIysl.

AMOpdHBIE U KPUCTAIUTMIECKUE BELIECTRA.

MexXMONeKyJIsIpHble B3aUMOACHCTBUA. TUIBI KPUCTAILDIMYECKUX
pEIIeTOK: HMOHHAs, aTOMHas, MOJIEKYJIsipHas M MeTaJuIndyecKasl.
3aBUCUMOCTh CBOMCTB BEIIECTB OT THUIIOB KPHCTaUTMYECKUX
PEIIETOK.

BemrectBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUA. 3aKOH
ITOCTOSHCTBA COCTaBA I BELIECTB MOJIEKYJIIPHOTO CTPOCHHS.
Yucrtele BemecTtBa U cMecH. IIpumepbl >KUIKHUX, TBEPABIX H
ra3zoo0pa3nbix cMeceid. CBOMCTBa YUCTHIX BEIIECTB M cMmeced. Ux
cocrtaB. MaccoBast 1 00beMHAs TOJIM KOMITOHEHTA CMeCH. PacueTsl,
CBSI3aHHBIE C MCII0JIb30BAHUEM IIOHATHSL «JIOJIS.

M3menenus1, Ipoucxoasue ¢
BEIECTBAMH

IlonsATHE SBICHUN KaK U3MEHEHUN, IPOUCXOASAIINX C BEIIECTBAMU.
SIBreHUs, CBSI3AHHBIE C UBMEHEHUEM KPUCTAJUTMYECKOTO CTPOCHUS
BEIIECTBA MPH IOCTOSHHOM €ro cocTaBe, — (DM3NUECKUE SBIICHMUSL.
®usnvecKkre ABJIEHUS B XUMUH: JTUCTIIULAINS, KPUCTAJUIA3ALNA,
BBIIAPUBAaHUE W BO3TOHKA BEIIECTB, IICHTPU(YTHPOBAHHE.
SIByeHns, CBs3aHHBIE C M3MEHEHHEM COCTaBa BEIECTBa,
xuMuyeckde peakiuu. [Ipu3Hakm W yClIOBUSL MOPOTEKAHUSA
xuMudeckux peakiuil. [loHsiTHe 00 9K30- ¥ SHIOTEPMHUECKUX
peaKuusx. Peakmun rOpEeHUs KaK YJaCTHBIHN ciyyai
SK30TEPMHUUECKUX PEAKIIHIA, TPOTEKAIOIINX C BHIIEJICHUEM CBETA.
3aKOH COXpaHEHHS MacChl BEHIECTB. XHUMHUECKHE YpPaBHEHHS.
3HaueHue MHACKCOB M Kod(hduimeHToB. CocTaBjcHUE ypaBHEHUMN
XUMUYECKUX PEAKLIUM.

Pacuersl mo XuMHUECKMM YypaBHEHUsM. PeleHue 3agad Ha
HaXOX/IEHHE KOJMYeCTBa BEIIECTBA, MACChl WM 00heMa MPOTyKTa
PEaKIMyU 1O KOJUYECTBY BEUISCTBA, MAcce WM 00bEMY MCXOIHOTO
BeIecTBa. PacdeThl ¢ HCIIOIB30BAHHMEM IIOHSTHS «HOJISD», KOTaa




HCXO/IHOE BEIIECTBO JAaHO B BHIE pacTBOpa C 3aJaHHOM MaccoBoi
JOJIEl pacTBOPEHHOI'O BEIIECTBA WM COJIEPKUT ONPEACICHHYIO
JIOJIFO IPUMECEH.

Peaxuvn paznoxenus. [IoHATHE O CKOPOCTH XUMHUYECKUX PEAKLHMN.
Karamuszaropsl. epMeHTBL.

Peakuym coenuHenns. KaranuTudeckne W HEKaTaIUTHYECKHE
peakuu. O0paTHMbIe U HEOOpATHMbIE PEAKIINH.

Peakiun 3amemeHus. ONEKTPOXUMUYECKUN Pl HaNpsDKEHUN
METAJIOB, €ro  WCHOJb30BaHWE M  [POTHO3WPOBAHUSA
BO3MOKHOCTH HPOTEKAaHUs] PEaKuMid MEeXAy MeTaulaMH U
pacTBopamMH KUCJIOT. Peakiyy BBITECHEHHsI OJHUX METAJUIOB W3
pacTBOPOB UX COJNEN APYTUMU METaJIaMHU.

Peakiun obmena. Peakiym HeliTpanuzanuu. YCiIoBUSl TPOTEKaHUS
peaximii oOMeHa B pacTBOpax Ji0 KOHIIA.

Tumbl XUMHYECKHUX peakuuid (110 MPU3HAKYy «YHCIO U COCTaB
HCXOJHBIX BELIECTB U MPOMYKTOB PEAKIMK») HAa IPUMEpPE CBOMCTB
BOABL. Peaknus pasnoxkeHHss — DSI€KTposin3 Boabl. Peakuum
COEIMHEHHs] — B3aUMOACUCTBUE BOJBI C OKCHIAMHU METAJUIOB U
HeMetaoB. IloHaTne «ruapokcuasy. Peaknum 3amemeHus —
B3aUMOJIEUCTBUE BOABI C IIEJOYHBIMH U UIEJIOYHO3EMEIbHBIMU
MeTainiamu. Peakimn oOMeHa (Ha mpuMepe THIPONN3a Cyibhuaa
AIIOMUHHSL M KapOuaa KaJbLus).

IIpaktrkym Ne 1. «IIpocTeitme
OIIE€PALIUH C BELIECTBAMIDY

1. IlpaBuna TeXHUKH OE30MAaCHOCTH IMpU paboTe B XUMHUYECKOM
kabunere. [IpreMbl oOparieHus ¢ 1abopaTOPHLIM 0OOPYIOBaHHEM
Y HarpeBaTeIbHBIMHA TPUOOPAMHL.

2. HaOnromenust 3a M3MEHEHHSMH, HPOUCXOASIIMMH C TOPSIICH
CBEUOM, ¥ UX OMHCAHUE. (OOMAWHUL IKCEPUMEHNT)

3. AHaym3 MoYBBI U BOABL (QoMAawHULl SKCnepumennt)

4. Ilpu3HaKky XUMHUYIECKIX PEAKIIHH.

5. TlpuroroBlieHHE pacTBOpa caxapa M OIpeleiIeHHEe MacCOBOM
JIOJIM €T0 B pacTBOpeE.

PactBopenue. PactBopsl. CBoiicTBa
PacTBOPOB SIEKTPOIUTOB

PactBopenue kak Qusnko-xumuueckuid mpomecc. llonstTne o
ruapatax W Kpucrawworuaparax. PactBopumocts. Kpusbie
pacTBOPUMOCTH KaK MOJENIb 3aBHCHUMOCTH  pPacTBOPUMOCTH
TBEPABIX BEIIECTB oT TEMIIEPATYPHI. Hacenmennsie,
HEHACHIIIICHHBIE U MEePECHIINIEHHBIE PACTBOPHI. 3HAYCHUE PACTBOPOB
IUTSL TIPUPOJIBI M CEJTBCKOT0 XO3SICTBRA.

[lonaTHE 00 ANEKTPOIUTHYECKON AMCCOLMAIMU. DJICKTPOIUTHL U
HEVIEKTPOJIUTbI. MexXaHu3M JUCCOLUMalUy  JIEKTPOJIUTOB €
pa3NuYHBIM TUIIOM XUMHYECKOH CBS3H. Crenenpb
MEKTPONUTHYECKOW  aucconmanmu. CuibHble UM cia0ble
351eKTPOIUTHL. OCHOBHBIE TOJIOKECHHSI TEOPHUH DIICKTPOIUTHUECKON
aucconyanyii. oOHHbIE YpaBHEHUSI pEaKkU. Y CIOBUS IPOTEKAHUS
peakuuu oOMeHa MEXIY SIEKTPOIUTAMU 10 KOHIIA B CBETE HOHHBIX
npencrasnenuil. Knaccudukaiys MOHOB 1 UX CBOWCTBA.

Kucnorel, ux xmaccupukanums. Jluccormumamuss KUCIOT U HX
CBOIICTBA B CBET€ TEOPUH JJIEKTPOJUTHUECKON IUCCOLMALINY.
MonekynapHble U HWOHHBIE YpPAaBHEHHSI pEAaKUUA  KUCJIOT.
B3aumoneiicTBue KUCHIOT ¢ METAJUIaMH. DIEKTPOXUMUYECKUU P
HANPSDKEHUI MeETauioB. B3auMoIeHCTBUE KHUCIOT C OKCHAAMH
MeTaioB. BzaumoseiicTBue KUCIIOT C OCHOBAaHMSIMH — PEAKIIUS
HelTpanu3alyu. B3aumMogeiicTBue  KHCIOT € COJISIMH.
Ucnonp3oBanne TaOMULbl PAacTBOPUMOCTH JISi XapaKTEPUCTHKH
XUMHYECKHUX CBONCTB KUCIIOT.

OcHoBanmst, ux kinaccudukamms. Jpcconmanusi OCHOBaHUH U HX
CBOWCTBA B CBETE TEOPUHU DJIECKTPOIUTUYECKOW JUCCOLMALNU.
B3anmoselicTBHE OCHOBaHUM C KHCIIOTaMU, KUCIOTHBIMHA OKCHAAMHA




u comimu. Mcnomp3oBaHWe TaOMMIBI  PACTBOPUMOCTH  JUIS
XapaKTEPUCTUKN XMMHUYECKUX CBOWCTB OCHOBaHWW. PaznoxeHwne
HEpacTBOPUMBIX OCHOBAHUI IPU HarPEeBaHUM.

Comu, wx kmaccupuKanus M TUCCONMAIMS PA3IUYHBIX THIIOB
conmeii. CBoiicTBa coieii B CBETE TEOPHH DIEKTPOIUTHIECCKOM
aucconyanyu. BzamMopeiicTBue cosied ¢ MeTajulaMH, YCJIOBHS
MPOTEKaHUS ATUX peakiuii. B3auMmoaeicTBre coel ¢ KUCIOTaMHu,
OCHOBaHUSIMH M CONISIMH. Vcionb30BaHKe TaOIMIBI pAaCTBOPUMOCTH

JUISL XapaKTePUCTUKU XUMHUYECKUX CBOMCTB COJICH.
OOo0Omenne cBeaeHH 00 OKCHIOaX, WX KiIacCH(PUKAIMU W
XUMHYECKUX CBOMCTBAX.
I'enernueckue psasl METAUIOB U HeMeTayuloB. ['eHeTHyecKas CBsI3b
MEXIy KJIacCaMi HEOPraHMYECKHUX BEIIECTB.
OKHCIMTETbHO-BOCCTAHOBUTENbHBIE — peakiu. OKUCIUTEIh
BOCCTaHOBHUTEJIb, OKUCIICHHE U BOCCTaHOBJICHHE.

Peakunm HMOHHOrO OOMEHa M OKHCIHMTEIbHO-BOCCTAHOBUTEIIBHBIC
peaKIuH. CocraBneHue ypaBHEHUI OKHUCIIHTEIILHO-
BOCCTAHOBHUTEJIBHBIX PEAKINI METOIOM 3JIEKTPOHHOro OanaHca.
CBolicTBa IPOCTHIX BEIIECTB — METAUIOB U HEMETAIUIOB, KUCIIOT H
cojleii B  CBeTe  MpPEJACTABIEHUH 00  OKUCIHMTEIBHO-
BOCCTAHOBHUTEJBHBIX IPOIIECCAX.

IIpaktukym Ne 2. «Co¥icTBa pacTBOpPOB
JNIEKTPOIUTOBY

Pemienne OKCIICPUMEHTAJIBHBIX 3aJ1a4.

Xumusi, 9 kiaacc

Tema

Conep:xanue

Beenenue. O0mas xapakTeprucTuka
XMUMHUYECKUX 3JIEMEHTOB U XUMUYECKUX
peakuuii. [lepuonuyeckuii 3aK0H U
Ileprognueckas cucreMa XUMHYECKHX
snemenToB 1. . MenneneeBa

XapakTeprucTUKa XMMHUYECKOr0 2JIEMEHTA HA OCHOBAaHHUU €T0
nonoxxenus B [ICXD JI. 1. Menaeneena.

CBoiicTBa OKCH/IOB, KACJIOT, OCHOBAHHI M COJIEH B CBETE TEOPHUH
3NEKTPOTUTHUECKON TUCCOLUAINN U OKUCIEHHUSI-BOCCTAHOBJICHHUS.
CocTtaBneHnE OKUCIUTEIbHO- BOCCTAHOBUTEIBHBIX PEaKIUi.
AmdoTtepHbIe OKCHIBI I THIPOKCHIBL.

ITepuonnueckuii 3akoH u Ilepuonnueckas cucrema /1. 1.
MenpeneeBa B CBETE YUEHHSI O CTPOSHUM aTOMa.

XumuuecKasi OpraHu3alus KUBOU U HEXUBOM IPUPOLBI
Krnaccupukanmst XaMUUECKUX peakiyii 0 Pa3IMYHbIM [TPU3HAKAM.
[TonsiTHE O CKOPOCTH XMMUYECKON PEaKLIHH.

Karanmuzaropsi.

O6o00m1eHne U cucTeMaTH3aIus 3HaHUH 110 TeMe «BBeneHne
Kontponshas Nel.Beenenue.

MeTaiuisl

[Tonoxxenue meramwioB B Ilepuonnyeckoil cucreMe XHMHYECKHX
anemeHnToB JI. 1. MenneneeBa. MeTtammueckas KpUCTaJIMYecKas
pelIeTka U MeTaundeckasl XuMu4deckas cBsi3b. O0me gpuzndeckue
cBoiictBa MertajuioB. CIIaBel, HMX CBOMCTBA M  3HAadeHHE.
XUMHYECKHE CBOMCTBA METAJUIOB KaK BOCCTAHOBHUTENEH, a TaKXKe B
CBETE€ UX IIOJOXKEHHS B 3JEKTPOXUMHUECKOM DALY HarpsLKeHUN
MetaiuioB. Kopposusi MetamioB M crmocoObl OOpbOBI € HEM.
Mertasl B iprpojie. O0mre crioco0bl HX MOTYYCHUS.

OOmiasi xapakTepHCTHKa MIEJIOYHBIX METauioB. MeTamwisl B
npupoge. OOmme crnocoObl ux mnomydeHus. CTpoeHue aToMoB.
[[lemounple MeTa/wibl — TMPOCTHIE BellecTBa. BaxHeimine
COCJIMHEHMSI IEIOYHBIX METAIIOB — OKCHJIbL, TUJPOKCUIBI U COJIH
(xmopunpl, KapOoHaThl, Cynab(aTbl, HUTpPAaThl), X CBOWCTBA H
IpUMEHEHHE B HapOTHOM xo3siicTBe. KanuitHpie ynoOpeHusi.
OOmiasi xapakTepuCTHKa 3JIEMEHTOB TIiaBHOW mnoarpynnsl 11




rpynnel. CtpoeHue atomoB. lllenmoyHo3emenpHbIE METAIBI —
MIPOCTHIC BellecTBa. BaxkHeiime coeMHeHNS MEI0YHO3EMETBHBIX
METAJIOB — OKCHJIBI, THJIPOKCHIIBI ¥ COJH (XJIOPHUIbI, KApOOHATEI,
HUTpaThl, cynbdarel, (ocdarel), UX CBOICTBA W NPUMEHEHHE B
HApOJHOM XO3SIICTBE.

Amwomunuii. Crpoenue aroma, (QuU3MYeCKHE W XUMHUYCCKHUE
CBoMcCTBa mpoctoro BeniectBa. CoeMHEHUs aTFOMUHUS — OKCHJI U
THJIPOKCUIl, WX aM(oTepHbId Xapakrep. BaxHelnme conu
amoMunus. [IpuMeHeHne amoMUHUSA U €ro coearHeHui. JKeneso.
Crpoenne atoMa, (PU3MYECKHE U XUMHYCCKUE CBOWCTBA MPOCTOrO
BemiectBa. 'eHeruueckue psaasl Fe2+ u Fe3+. Baxuelimme comu
Kene3a. 3HAUYeHUE JKejle3a W €ro COeNWHEHWH Ui TPUPONBI U
HapOJHOIO XO34HCTBA.

O0o00611eHne 3Hauui 10 TeMe «MeTaIb».

KonTpoasnas padora Ne2 o reme « MeTabl M UX COSIUHEHHS.

[Ipaktukym 1. «CBOHCTBa METAIIOB U UX
COCIMHCHUI»

Pemenue OKCIICPUMCHTAJIbHBIX 3a/1a4 Ha PaClIO3HABAHUC U
IMOJIYYCHHC COEOUHEHUN METaJIOB.

Hewmeramnel

OO6mas XapaKTepUCTHKAa  HEMETaJlIOB: MOJIOXKEHUE B
Ilepnoguueckoil cucremMe XuMudeckux oaneMeHtoB J[. .
Menneneesa, 0COOEHHOCTH CTPOEHMUSI aTOMOB,
anekTpooTpurarenbHocTs (D0) Kak Mepa «HEMETAUTHIHOCTHY, PsII
20. Kpucrammmyeckoe CTpoeHHE HEMETaIOB — MPOCTHIX
BemecTB. Aiorporusi. Dusnveckue CBOWCTBA HEMETAJUIOB.
OTHOCUTENBHOCTB MOHATUHN «METAJLDY U «HEMETAILID).

Bonopoa. Ilomoxxenne Bopopoma B llepuoguueckoil cucrteme
xumuyeckux snemeHToB J[. U. MenneneeBa. CTpoeHue aroma u
MoieKynbl. Puznyeckrue U XUMHUYECKUE CBOWCTBAa BONOPOJA, €ro
MOJTy4YeHHUE U TIPUMEHEHHE.

OOmas xapakrepuctuka rajgoreHoB. CtpoeHune atomoB. [Ipocteie
BEIIECTBA M OCHOBHBIE COCAMHEHHsI TaJIOTEHOB, UX CBOWCTBA.
Kpatkue cBenenus o xmnope, 6pome, drope u rone. Ilpumenenue
raJOreHOB M UX COEIMHEHUH B HAPOIHOM XO3SIICTBE.

Cepa. CtpoeHme aroma, aJJIOTPOIHS, CBOMCTBA M TNPUMEHEHUE
pombOuueckoi cepbl. Oxcuapl cepel (IV) u (VI), ux nmomydenue,
cBoiicTBa W mpuMmeHeHue. CepHasi KUCIIOTa M €€ COJH, HX
NpUMEHEHHE B HapoJHOM Xxo3siictBe. IlpomsBoncTBo cepHOl
KHCIOTHI. A30T. CTpOoeHrEe aToMa ¥ MOJIEKYJIbI, CBOMCTBA MPOCTOTO
BellecTBa. AMMMAK, CTpPOCHHE, CBOWCTBA, IMONY4YCHHE U
npumeHenue. CoiaM aMMOHHS, MX CBOMCTBA U IIPUMEHEHHE.
Oxkcunpr azora (II) m (IV). A3oTHas KuHCJIOTa, €€ CBOWCTBA H
npuMeHeHue. Hutparsl u HUTPUTHI, po0JIeMa MX COACP)KaHHS B
CEJIbCKOXO3SHCTBEHHOW MPOTYKIMU. A30THBIEC YIOOPEHMSL.
®octhop. CrpoeHume aroma, aUIOTPONHUS, CBOWCTBA O€lOro u
KkpacHoro Qocdopa, ux npuMmeHeHre. OCHOBHBIE COCIHEHUSI:
okcua ¢ochopa (V) um oprodochopHas kuciaora, ¢ocdarsl.
docdopHbIe yI00peHHUS.

VYrnepon. CtpoeHne aToMa, amIOTPOITHS, CBOWCTBA MOJU(DHUKAIINH,
npumenenne. Oxcun yraepoga () u (IV), ux cBoiictBa u
npuMeHenue. KapOoHaTbl: KaJbLUT, COZAa, MOTAll, UX 3HAYCHHE B
MPHUPOJIE U KU3HH YeTIOBEKA.

Kpemuuii. CrtpoeHue aroma, KpPHUCTAUIMYECKUH KpPEMHHUH, €ro
cBoiictBa u mpumenenue. Oxcun kpemuus (IV), ero mpupoaHsie
pasHoBuaHOCcTH. CHiMKarhl. 3HAYEHHWE COCIWHEHHM KPEMHHS B
XKUBOM W HexnmBol mnpupone. IloHarme o  crimkaTHON
ITPOMBIIIJICHHOCTH.




KonTtponpHas padora Ne3 «Hemerambny

[TpaxTukym 2. «CBocTBa COETUHEHN
HEMETAJLIOB

Pentenune s3xcnepuMeHTanbHbIX 3a1a4 1o Teme «lloarpynna
rajgoreHoBy.

Pemenune 3xcnepuMeH TabHBIX 3a7a4 1o TeMme «lloarpynna
KHCIIOPOAA».

[Tonyuenue, coOupaHue U pacrio3HaBaHHUE ra3oB.

OCHOBHBIE CBEJICHUS 00 OPraHUYCCKUX
COEIMHEHUAX

[IpeameT opranuyeckon XUMHUH.
IIpenenbhble yraeBonopoasl. PU3NYECKUE U XUMUYECKHE CBOKCTBA
MpeJeNbHBIX YTIIEBOIOPOAOB.

HenpenenbHble yrneBoaopoasl. DTHIIEH U €r0 TOMOJIOTH.
CrupTbl. MHOTrOaTOMHBIE CIIUPTHI.

[IpenensHbIe OIHOOCHOBHBIE KAPOOHOBBIE KUCIOTHI. CIOKHBIE
3¢hUpHI.

Kupsl. [lpenensable 1 HEMpeeNbHbIE KUPHBIE KACIOTHI.
[Ipumenenue u 3ameHa xupoB. Mbia. CHHTETHYECKHE MOIOIINE
CpelcTBa.

AMUHOKHCIIOTHI U O€KH. AMHUHOKUCIIOTHl M UX aM(pOTEPHOCTb.
Ctpykrypa, cBOICTBa 1 PYHKIUU OEITKOB.

VYrneBoasl: MOHO-, AW~ U ToNMcaxapupl. [oko3a u caxaposa.
Kpaxwman. Lemtonosa.

[Homumepst. [Ipupoansie u cunrerndeckue. CTPYKTYpBI
nonumepoB. [Imactmacchl 1 BOJIOKHA.

KonrtponbHas padora Ne 4 «Opranudeckue BEmecTBay

TEMATHUYECKOE INTAHUPOBAHUE

8 ki1ace
Neo Tema ypoka KonuuectBo yacos
ypoka
Beenenne (6 uacoB)
1 IIpeamet xumuu. Bemectna 1
2-3 [IpeBpaienue Bemects Vicropus pa3BUTHS 2
XUMHUHN
4 [lepronnueckas cucteMa XUMHYECKUX 1
QJIEMEHTOB M 3HAKH XMMHUYECKUX JJIEMCHTOB
5-6 Xummnueckue Gopmysl. Beraucnenus mo 2
hopmynam
AToMbI xuMHu4eckux 3jemMeHToB (10 yacoB)
7-8 CtpoeHne aToMOB 1
9 Snpa aromoB. U3otonbl. CTpoeHue 1
ANIEKTPOHHBIX 000JI0YEK aToMa
10 [Tepuoguaeckas cuctemMa XUMAYECKUX 1
3JIEMEHTOB U CTPOCHHE aTOMOB
11 HNonnas xumudeckas CBA3b 1
12 KoBanentnas HenossipHasi CBSI3b 1
13 KoBanentHas momnsipHast CBA3b 1
14 Merammueckass XaMUYeCcKast CBSI3b 1




15 O0001eHre U cCHCTeMAaTH3aIHsI 3HAHUH 110
TeMe « ATOMBI XMMHUYECKUX JIEMEHTOBY
16 KonrtpospHas padora 1 « ATOMBI XUMHUYECKHX
JIIEMEHTOBY
ITpocTtrie BemecrBa (7 Yacos).
17 IIpocTrie BelecTBa — METaUIBL. AJIJIOTPOTIHS
18 [IpocTeie BerecTBa - HEMETAILTBI
19-20 Komnyectso BerectBa Mosnsipaas macca
BEIIIECTBA
21 MonspHBIi 00beM Ta3000pa3HBIX BEILECTB
22 O00011IeHNE U CUCTEMAaTH3alUs 3HAHUH 110
teme «IIpocThie BemecTBay
23 KonrponbHas pabora 2 mo Teme «IIpocteie
BelIeCTBa»
CoennHeHust xumMuueckux d1emMenTon (10 yacos)
CteneHb OKUCIICHUS
25 Baxueiinme kiacchl OMHAPHBIX COSTUHEHUH
26 OcHoBaHHS
27 Kucnotet
28 Coun KaK MPOU3BOIHBIE KHCIOT U OCHOBAHHIA
29 AMOpQHBIE U KPUCTAIUTMYECKHE BENIECTBA

30-31 UucThle BelecTBa 1 cMecu MaccoBas 1

00beMHas1 10711 KOMIIOHEHTOB CMECH
32 O0001IeHrE U CHCTEMaTU3aIHsI 3HAHUH 10

TEME «COQ]II/IHCHI/ISI XUMHNYECKUX DIIEMEHTOB»
33 Konrponbshas padora 2 «CoenmuHeHUs

XUMHUYECKHUX JICMCHTOBY

HN3menenus, npoucxoasinme ¢ Bemecrsamu (11 yacos)

34 OuznuecKue SBICHUS
35 XUMUYECKHE PEaAKIUH
36 3aKOH COXpaHEHUS MaCcChl BEIECTBA.

XUMUUYECKUE YPABHEHUS.

37 -38 CocraBnieHre YpaBHEHUH XUMHIECKIX
peaxuuii Pacu€rsl mo XuMH4eCKUM
YpaBHEHUSM

39 XUMHUYECKHE PeaKIiy. Peakinu pa3noskeHust
40 Peakuuu coennuenus

41 Peaxiun 3amernieHus

42 Peakmuu odmeHa




43 O0001IeHE U cUCTEMATHU3aLHs 3HAHUH 110 1
TeMe «3MeHeHHUs, MPOUCXOIAIINE C
BEIIECTBAMMY

44 Konrponbnas pabota 3 «3meHenns, 1
MPOUCXOIAIINE C BELIECTBAMI)

IIpakTukym Ne 1 Ilpocreiiine onepanuu ¢ BeuecrsoM (5 4acoB)

45 IIpakTuyeckast padora 1 1
«IIpuemsr oOpareHus ¢ 1adopaTopHBIM
000pyTOBaHUEM»

46 IpakTnueckasi pagora 2 1
«HabumoieHue 3a ropsuieii cBeuony

47 IIpakTuyeckas padora 3 1
«AHanu3 MO4YBLI U BOABD)

48 IIpakTuyeckas: padora 4 1
«lIpr3HaKu XUMHYECKUX PEAKIHID

49 IMpakTuyeckas padora 5 1

«IIpuroroBienne pacTBopa MOBapEHHONW COJIUC
OIPELIEJICHHOW MacCOBOM J0JIEH COI»

PacrBopenue. PacTBopbl. CBoiicTBa pacTBOpOB 3J1eKTPoIuToB (14 yacoB)

50 PactBopenue kak GpuU3NKO-XHUMUYECKHUI 1
nporuecc. PactBopumocts. Tursl pactBopoB

51 DNEeKTPOIUTHIECKAs TUCCOITUAITHSL. 1
OCHOBHBIE MTOJIOKEHHS IICKTPOITUTUICCKON
JICCOIMAIMN
52 Honnble ypaBHEHHUS peakui 1
53-54 Kucnorsr B cete TO/1, nx knaccudukanus n 2
CBOICTBa
55- OcnoBanust B cBere TO/I, nx kiaccudukarus 2
56 1 CBOWCTBA
57 Oxcupl, KilaccuuKanuys U CBOHCTBA. 1
58 Comu B cBete TO/], ux cBoiicTBa
59 ['enermyeckast CBSI3b MEKIY KJlacCaMU 1
HEOPraHMYEeCKUX BEIIECTB
60 - 61 OKuCIUTENHLHO-BOCCTaHOBUTENILHBIE PEaKLIUI 2

CsolicTBa HN3Y4YCHHBIX KJIACCOB BCIIECTB B CBCTC
OKHWCJIMTCJIBHO - BOCCTaHOBI/ITeHBHBIXpeaKLII/Iﬁ

62 O0001eHre U crcTeMaTU3aIHs 3HaHHH 10 1
Teme «CBOHCTBA pacTBOPOB JIEKTPOIUTOBY

63 Konrposbnas padora 4 «CBoicTBa pacTBOPOB 1
JIIEKTPOIUTOBY

IpakTukym Ne 2 CBoiicTBa pacTBOPOB JIEKTPOJIUTOB (4 yaca)

64-67 IpakTnyeckast pagora 6 4
«VloHHBIE peaKum»

IIpakTuyeckas padora 7

«YCIIOBUS MPOTEKAHUSI XUMUYECKUX PEaKInii
MEXK]y PAaCTBOPaMH AJIEKTPOJIUTOB J0 KOHIIA
IIpakTHyeckas padora 8

«CBOKICTBa KUCJIOT, OCHOBaHMI, OKCHUIOB U
coJei»

IpakTuyeckas padora 9

«Pemienne 3KkCIePUMEHTAIBHBIX 33721




IoBTopenne u 0606menne 3a kype 8 kiaacca (1 yac)

68 IToBTOpeHMe 1 0000IIeHNE 3a Kypc 8 Kiacca 1
9 kuace
Ne Tema ypoka KonuvecTBo
ypoka 4acoB

Beenenue. Oomasn XapaKTePUCTUKA XUMHUYECCKHUX 3JIEMCHTOB H XUHMHYCCKHUX peakunﬁ.
Hepnonnqecmu?i 3aKOH U MepuoauvecKas CuCTeMa XUMHYCCKHUX 3JIEMEHTOB

A.N.Menneneena. (10u4.)

1. XapakTepHCTHKAa XUMUYIECKOTO IEMEHTA HA OCHOBAHUUETO 1
nonoxenus B [lepuonnyeckoit cucreme /1. Y.
MenpeneeBa
2. CBoiicTBa OKCUIOB, KHCIIOT, OCHOBAHUI U COJIEH B CBETE 1
TEOPUH NIEKTPOIUTUYECKON TUCCOLMAIIUN U OKUCIICHHU -
BOCCTAHOBJICHHS
3. Am@oTepHbIe OKCHJIBI U TUAPOKCHJIBI 1
4, [lepnognueckuii 3akoH u Ilepuonnueckas cuctema 1
. 1. MennieneeBa B CBETE yUE€HHUS O CTPOEHNUHU aToMa
5. XuMHUecKasi OpraHu3alys KUBOU U HEKXHUBOUN IPUPOBI 1
6. Krnaccupukammss XuMHYECKHX peakyi MO pa3InaHbIM 1
OCHOBaHHUSAM
7. [loHsTHE O CKOPOCTH XMMHYECKOW PeaKkiiu 1
8. Karam3zaropbt 1
9. OO0o0menne 1 cucTeMaTH3alHsI 3HAHUI 110 TeMe 1
«BBenenue»
10. KontpoasHas padoraNel no teme «BBeneHue» 1
MeTtanabi(184.)
11. [lonoxxenue snemeHTOB-MeTasuioB B [leproguueckoit 1
Cucreme 1. I. MenneneeBa 1 0COOEHHOCTH CTPOCHHUS X
aTOMOB.
®duznyeckre cBoiicTBa MeTaylIoB. CIIaBbL.
12. XHWMHYECKHE CBOMCTBA METAIIIOB. 1
13. Merasl B mpupojie. O0ume crocoObl UX MOTy4eHHS 1
14. Pemenne pacyeTHBIX 3aa4 C IOHSATHEM MACCO8A 005 1
661X00a NPOOYKMA.
15. [oHsATHE O KOPPO3UN METAIIIOB. 1
16. [Ilenounblie MeTaIIIBL: O0IIAsT XapaKTEPUCTHKA. 1
17. CoenuHeHUS MEJIOYHBIX METAIOB. 1
18. [enouHo3eMenbHbIE METAIIIBL: O0IIas XapaKTePUCTHKA. 1
19. CoenuHeHus MIeT0YHO3EMETbHBIX METAJIIOB. 1
20. AmoMUHUHN — IepeXoAHbIi 35eMeHT. Ouszndeckue u 1
XMMHYECKHE CBOWCTBA amoMuHUs. [lonydenue u
MpUMEHEHUE aTFOMHUHUSI.
21. CoenuHeHUs aTIOMUHUS — OKCHUJI U TUAPOKCHU]I, UX 1
amM(OTepHBII XapakTep.
22. IIpakTnyeckas padora Nel 1
OcymiecTBiieHNE HETIOYKH XUMHYECKUX TPEBPAICHUN
23. XKenezo — snement VIIrpynmnsl no60OUHON TOATPYTIIIHL. 1

dusnyeckre 1 XMMUYECKUE CBOMCTBA Jkele3a. HaxokneHne
TIpupoze.




24, Coenunenus xenesa +2,+3 UX KaUeCTBEHHOE OIPEJICIICHHE. 1
I'enernueckue pagsl Fe?u Fe™,
25. IIpakTH4eckas padora Ne2 1
[Tony4yenue u cBOWCTBA COEAMHEHUA METAJUIOB
26. IIpakTHyeckas padora Ne3 1
Permrenne skcriepuMeHTaIbHBIX
3aj1a4 Ha PAacO3HABAaHHE U MOJyYCHUE COCAMHCHUI
METaJIOB
217. O06001u1eHne 3HaHM 110 TeMe «MeTauby. 1
28. Kontponbsnas padora Ne2 1o teme «Mertamibn. 1
HemeTanas! (28 yacoa)
29. OO01mas XxapakTepUCTHKa HEMETAILIOB 1
30. OOume XuMHYeCKre CBOUCTBA 1
HeMeTayu1oB. HemeTautsl B mpupojie U ciocoObl UX
TIOJTYYCHHSL.
31. Bonopon. 1
32. Bona. 1
33. ["anoreHsl: 001Iast XapaKTePUCTHKA. 1
34. CoeauHeHns raJIoreHoB. 1
35. IIpakTHyeckas padora Ne4 Pemrenne skcnepiMeHTATBHBIX 1
3amad o teme «[loarpyrmma raisoreHosy.
36. Kucnopog. 1
37. Cepa, ee pu3nueckre 1 XUMHIECKHAE CBOHCTBA. 1
38. CoeTMHEHUS CepBhI. 1
39. CepHast KUCIIOTa KaK DJICKTPOIIHT U €€ COJH. 1
40. CepHas KUCIIOTa Kak OKHCIHTENb. [lomyyenue u 1
MPUMEHEHUE CEPHOM KUCIIOTHI.
41. IIpakTnyeckas padora Nes 1
Pemrenne sxcriepuMeHTanbHBIX 331a4 o TeMe «[loarpymma
KHCJIOPOIA.
42. A30T ¥ ero CBOICTBA. 1
43, AmMMuax u ero coeguaenus. Cojau aMMOHHS. 1
44, OKcHIIBI a30Ta. 1
45. A3OTHast KUCJIOTA KaK 3JIEKTPOJIUT, €€ MPUMEHEHHE. 1
46. A3OTHast KUCJIOTA KaK OKUCIUTEb, € OTy4eHHE. 1
47. ®docdop. Coemunenus pocdopa. [Tonstre o hochopHbIx 1
yI0OpCHUSX.
48. VYraepon. 1
49, Oxcunpl yriepoaa. 1
50. VYronbHas KHCIOTa U €€ COJH. 1
JXKecTkocTh BOJBI 1 CIIOCOOBI €€ yCTpaHEeHHSL.
51. Kpemumii. 1
52. CoenvHeHus: KpEMHUS. 1
53. CunukarHasi IPOMBIIIJICHHOCTb. 1
54. IpakTuyeckast paGora Ne6 1
[Tomyyenune, cobnpanne u pacrio3HaBaHUE T'a30B.
55. O60061uenue o teme «Hemeranibi. 1
56. Kontpoashas padora Ne3 no reme «HemeTamibsn 1

KOHTPOJIbHOI1 padoTte (124.)

O0001menne 3HAHUI O XMMHH 32 KypPC OCHOBHOH MIK0JbI. [logroroBka k MTOroBoi




57. Ilepuoanueckuii 3akoH u [lepuonnueckas cucrema 1
. . MeHieneeBa B CBETE TEOPUH CTPOCHUST aToMa.
58. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB 3JIEMEHTOB U HX 1
COC/IMHEHUI B MIEPUOAX U IPYIIAxX B CBETE MPEICTABICHHIIO
CTPOEHHMH aTOMOB 3JIeMeHTOB. 3Hauenue [leprnoamaeckoro
3akoHa.
59. Bunbr xumMuueckux cBsI3ei U TUIBI KPUCTAIUTMUECKUX 1
PelIeTOoK.
B3anMoCBsI3b CTPOEHUSI U CBOWCTB BEILIECTB.
60. Krnaccugukaryst XkMHYECKIX PEaKIHi 10 pa3InIHbIM 1
TIPU3HAKAM.
61. CKOpOCTh XMMHYECKHUX PEaKIMH. 1
62. Knaccudukanmst HeopraHMUECKUX BEIECTB. 1
63. CBolicTBa HEOPraHMYECKUX BEIIICCTB. 1
64. I'enernyeckuie psabpl METAILIA, HEMETAIUIA U TIEPEXOJHOTO 1
MeTaa.
65-66 O06o001IeHrEe U cCHCTeMAaTH3allHsI TPOHIEHHOTO MaTepraia 2
67. KonTposbnas padora
68 [MonBenenue UTOroB. AHAIIU3 UTOTOBOM KOHTPOJIBHOM PabOThI 1
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