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Pasnea 1. Ilnanupyemblie pe3yabTaTbl 0CBOeHUsI yieOHOro npeamera @opmMupoBaHne yHHBEPCAIbHbBIX
YueOHbIX JeiicTBHI.

Cranpmapt ycTaHaBiaMBaeT TpeOOBaHMA K  pe3yiabTaraM OCBOCHHUS  OOYdYalOIIMMHUCA  OCHOBHOM
00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOT'O 0011Iero 00pa3oBaHMUs:

JIMYHOCTHBIM, BKITIOYAIOIIIM TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOUIMXCSl K CAMOPA3BUTHIO U TMYHOCTHOMY
CaMOoOMpeeNICHNI0, C(HOPMUPOBAHHOCTh UX MOTHBAIIMK K OOYUYEHHIO U IIeJIEHAIIPaBICHHOM M03HaBaTEIbHON
NESITEIbHOCTH, CUCTEMbI 3HaUMMBbIX COLIMAJIbHBIX U MEXKIMYHOCTHBIX OTHOIIEHWH, LIEHHOCTHO-CMBICIOBBIX
YCTAHOBOK, OTpa)KarOLIUMX JMYHOCTHBIE M TpaXXJaHCKUE TO3MLUMUU B JEATEIbHOCTH, COLMAJIbHbIE
KOMIIETEHIIMH, TIPAaBOCO3HAHKE, CIIOCOOHOCTh CTABUTH LU U CTPOUTH KM3HEHHBIE IUIAHBI, CIIOCOOHOCTH K
OCO3HAHUIO POCCUICKON UIEHTUYHOCTH B MIOJMKYJIBTYPHOM COLIMYME;

MeTanpeAMeTHbIM, BKJIIOYAIOUIMM  OCBOCHHBIE  OOYYAIOIIMMHUCS  MEXIPEIMETHBIE TMOHATHA H
YHHUBEpCcajbHble yueOHbIE NEHCTBUS (peryisiTUBHBbIC, IO3HABATEIbHbIC, KOMMYHUKATUBHBIE), CIIOCOOHOCTH
WX HCIOJIb30BaHUS B Yy4eOHOH, IIO3HABATENbHOW U COIHUAIBHON MPAaKTUKE, CaMOCTOATEIHLHOCTD
IUTAHUPOBAHUS U OCYILECTBICHHUS Y4eOHOM IEesTeNbHOCTH M OpraHu3alud y4eOHOTO COTpYAHHMYECTBA C
nejaroraMu U CBEpCTHUKAaMU, IOCTPOEHUE MHAMBUTyaJIbHOM 00pa30BaTebHON TPAEKTOPUN;

npeaAMeTHBIM, BKIIOYAIOIIMM OCBOEHHBIE O0YYAIOUIMMUCS B XO0Jie¢ U3Y4YCHHs y4eOHOro mpeaMeTa yMeHUus
cienuudeckue Uil JaHHOW MPEeIMETHON 00JIAaCTH, BUJBI ACATEIBHOCTH MO TOJIYYEHUIO HOBOTO 3HAHUS B
pamMKax y4eOHOro mpeaMeTa, €ro MpeoOpa3oBaHUI0 U MPUMEHEHHIO B YUEOHBIX, Y4eOHO-NPOEKTHBIX H
COIMANIBHO-TTPOEKTHBIX CUTYAIUIX, (POPMUPOBAHNE HAYYHOTO THIIA MBIIIUICHUS, HAYYHBIX TPEICTABICHUH O
KJIFOUEBBIX TEOPHUSAX, TUMAX M BHUAAX OTHOUICHUM, BJIAaJCHHE HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMU
MOHATUSIMHM, METOJIaMHU U IIPUEMAMH.

JINYHOCTHBIE Pe3yJIbTAThl OCBOCHUSI OCHOBHOI 00pa3oBaTe/bHOIl NMPOrpaMMbl OCHOBHOIO 001Iero
o0pa3oBaHHUsl OTPaXaloOT:

- BOCIMTaHHUE POCCUUCKOM TIpAKJAHCKOW HUIACHTUYHOCTU: NATPUOTHU3MA, YyBaxeHus K OrTeuyecTsy,
MPOLIJIOE M  HACTOAIIEE MHOTOHAIMOHAIBHOIO Hapojga Poccuu; 0CO3HaHHME CBOEM ATHUYECKOH
IIPUHAJIEKHOCTH, 3HAHNE UCTOPHUHM, A3BIKA, KYJIBTYPhl CBOEIO Hapoja, CBOEr0 Kpas, OCHOB KYJIbTYPHOI'O
Hacienuss HapoaoB Poccun W 4YenoBeuecTBa; YCBOEHUE TI'yMAHMCTUYECKUX, JIEMOKPATUYECKUX U
TPAIUIMOHHBIX IIEHHOCTEHl MHOTOHAIIMOHAIBHOTO POCCHHCKOrO OOINECTBAa; BOCHHMTAHUE YYBCTBA
OTBETCTBEHHOCTH U J0iTra nepes PonuHowu;

- (bopMHpOBaHKE OTBETCTBEHHOT'O OTHOLIEHUS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTHOOYYArOIUXCcs K
CaMOpa3BUTHIO M CamMOOOpa30BaHMI0O Ha OCHOBE MOTHUBAIlMM K OOYYEHHIO M IO3HAHHWIO, OCO3HAHHOMY
BbIOOpY M MOCTPOEHUIO JalbHEeHIIe HHANBUAYAIbHOM TpaeKTOpUH 00pa3oBaHus Ha 06a3e OPHEHTHUPOBKH B
Mupe mnpodeccuit ¥ MpodecCHOHANBHBIX MNPEANOYTEHUH, HAa OCHOBE (OPMHUPOBAHHUS YBAKUTEIHHOIO
OTHOLLIEHUS K TPYAY;

- (dbopMUpOBaHKE 1IETOCTHOTO MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAayKd M OOIIECTBEHHOW MNPAKTHUKH, YYUTHIBAIOIIETO COIHUAIBHOE, KYJIbTYpHOE, S3BIKOBOE, IyXOBHOE
MHOT000pa3ue COBPEMEHHOI'0 MUPA;

- (dbopMHpOBaHHE OCO3HAHHOTO, YBAXHUTEIBHOTO M JOOPOXKENATENBHOTO OTHOWICHHS K JPyromy
YeJI0OBEKY, €ro MHEHHUIO, MHPOBO33PEHHIO, KYJIbTYpe, S3bIKY, Bepe, IPakJaHCKOH IMO3UILIMH, K HCTOPHH,
KYJIbTYpE, PEIMIuU, TPAIULUAM, SA3bIKaM, LIEHHOCTAM HapoaoB Poccuu M HapoaoB MHpa; TOTOBHOCTH H
CHOCOOHOCTH BECTH JUAJIOT C APYTUMU JIOABMH U TOCTUTaTh B HEM B3aMMOIIOHUMAaHMUS;

- OCBOCHME COIMAJIBHBIX HOPM, MPaBHJI MOBEIEHUs, posieil U (HopM COlMaIbHON XKHU3HH B IpyMIax U
co0011IeCcTBaX, BKJIIOYasi B3pOCIble U COIMAJIbHBIE COOOIIECTBA; y4acTUE B IIKOJIBHOM CaMOYIPaBIE€HUU U
OOIIIECTBEHHOH XKU3HU B Mpe/esiaX BO3PACTHBIX KOMIIETEHIMN C YUETOM PETHOHANbHBIX, STHOKYJIBTYPHBIX,
COLIMAJIbHBIX ¥ SKOHOMUYECKUX 0COOEHHOCTEH;

- pa3sBUTHE MOPAJIBLHOTO CO3HAHUS M KOMIETEHTHOCTH B PEUICHWH MOpPAJbHBIX IMPOOJIeM Ha OCHOBE
JUYHOCTHOTO BBIOOpa, (hOpMUPOBaHKHE HPABCTBEHHBIX YYBCTB U HPABCTBEHHOT'O MOBEIEHHUS, OCOZHAHHOTO U
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHBIM MOCTYIIKAM;

- ¢bopMUpOBaHHE KOMMYHHMKAaTUBHOM KOMIIETEHTHOCTH B OOIIEHMHM U  COTPYIHUYECTBE CO
CBEpCTHMKAMHM, JETHMH CTapIIer0 W MIIQJALIEr0 BO3pacTa, B3POCIBIMH B Ipolecce 00pa3oBaTelbHOM,
OOIIECTBEHHO MOJIE3HOM, yueOHO-NUCCIIeI0BATENbCKON, TBOPUECKON U IPYTUX BUIOB ACSITEIbHOCTH;

- ¢dopMHpOBaHHE IIEHHOCTH 3/J0pOBOrO0 M 0Oe3omacHOro o0pas3a KHM3HHM; YCBOCHHME IPaBUII
VH/IMBUYAIIBHOTO U KOJJISKTUBHOTO O€30IaCHOTO MOBEACHUS B UPE3BBIYAMHBIX CUTYalHUAX, YTPOKAIOIIUX
YKU3HU U 3I0POBBIO JIIOJIEH, TPABUJI IIOBEACHUS HA TPAHCIIOPTE U HA 0POrax;

- ¢opMHpOBaHHE OCHOB HKOJOTHYECKOW KYJIbTYPbl COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO



HKOJIOTUYECKOTO MBIIIICHHSI, pAa3BUTHE OIBITAa 3KOJIOTMYECKH OPUEHTUPOBAHHOHN pedIeKCUBHO- OIICHOUHOM
Y IIPAKTHYECKON JEATEIBHOCTH B )KU3HEHHBIX CUTYalUsX;

- OCO3HAHME 3HAYCHUS CEMbH B JKU3HU YEJIOBEKa M OOINECTBa, MPUHATUE IIEHHOCTU CEMEWHOW >KU3HH,
YBaKUTEJIbHOE U 3a00TIMBOE OTHOUIEHHE K YJIEHaM CBOEH ceMbH;

- pa3BUTHE ICTETUYECKOTO CO3HAHUS Y€pPE3 OCBOCHUE XYJ0KECTBEHHOI'O Haciueaus HapoloB Poccuu u
MHUpPa, TBOPYECKOU NEATEIBHOCTH ICTETUUECKOIO XapaKTepa;

- ¢dopMHpOBaHHE OCHOB TNPABOCO3HAHMSA IS COOTHECEHUS COOCTBEHHOTO IOBEIEHUS M IOCTYIIKOB
IOpPYTHX JIIOJEHM ¢ HPAaBCTBEHHBIMH ILICHHOCTSAMHM W  HOpPMAaMmMM IIOBEIEHHUSA, YCTaHOBIEHHBIMU
3akoHoJaTenbcTBOM Poccuiickoit denepannu, yOeKIEHHOCTH B HEOOXOJMMOCTH 3alIMIIATh IPaBOMOPSI0K
IIPaBOBBIMU CIIOCOOAMM M CPEACTBAMH, YMEHHH peai30BbIBaTh OCHOBHBIE COLIMAIBHBIE POJIM B IIpefeiax
CBOCH J1€eCIIOCOOHOCTH.

MeTanpeaMeTHble pe3yJbTaTbl OCBOEHHUSI OCHOBHOH 00pa3oBaTe/ibHOM NPOrpaMMbl OCHOBHOIO
o01ero o0pa3oBaHMs OTPAXKAIOT:

- YMEHHME CaMOCTOSATEJIbHO ONpEAEsATh LEJIN CBOEro OO0Yy4eHHUs, CTaBUThb U (OPMYJIMPOBATH A cels
HOBBIE 3aJaud B Yyu€0e M IO3HABATEIbHOM JESATENILHOCTH, pa3BUBAaTh MOTHBBI M HHTEPECH CBOEU
II03HABATEJIbHOM AEATEIbHOCTH;

- YMEHHUE CaMOCTOSITENIbHO IUIAHUPOBaTh IYTH JOCTM)KEHUS LieJiel, B TOM 4YHCII€albTepHATUBHBIE,
OCO3HaHHO BBIOMpaTh Hanbosee 3hpeKkTHBHBIE CLIOCOOB! PELIeHUsT YUeOHBIX U T03HaBaTEIbHbIX3a/1a4;

- YMEHHME COOTHOCUTDH CBOU JIEUCTBHUS C IJIAHUPYEMBIMHU PE3yJIbTaTaMH, OCYIIECTBIIATH KOHTPOJIb CBOEH
NeSTeNbHOCTH B TIPOLIECCe JOCTIDKEHUS pe3yibTara, ONpeAeisaTb CHocoObl JeHcTBUH B paMmKax
IIPEIOKEHHBIX YCIOBUM U TpeOOBaHUN, KOPPEKTUPOBATH CBOU JEHCTBUS B COOTBETCTBUU C M3MEHSIOIIEHCS
CUTYalHe;

- YMEHHUE OLEHHUBATh IPABUJILHOCTb BBIIIOJIHEHUS Y4eOHOH 3a1aduu, COOCTBEHHBIE BO3MOYKHOCTU €€
peleHus;

- BJIQJICHHE OCHOBAaMHU CAMOKOHTpPOJS, CaMOOLIEHKHM, NPHUHSTHUS PEIIEHUH U  OCYLIECTBICHUS
OCO3HAHHOTO BBIOOPA B y4eOHOU U MMO3HABATENIHHOMN JEATEIIbHOCTH;

- YMEHHE ONpPEeeNsITh MOHATHUS, CO3/1aBaTh 0000IEHNs, yCTaHABIMBATh aHAJIOTUH, KJIaCCU(PUIIMPOBATh,
CaMOCTOSITENIbHO BBIOMPAaTh OCHOBAHUS W KPUTEPUU s KiIacCU(UKAIMM, YCTaHABIMBATH MPUYMHHO-
CIIEJICTBEHHBIE CBSI3H, CTPOUTH JIOTHUECKOE PACCYKIEHUE, YMO3aKIUeHHe (MHAYKTUBHOE, N€AYKTUBHOE U
10 aHAJIOTUH) U I€TaTh BHIBOBI;

- YMEHHE CO3/1aBaTh, IPUMEHATh U MPeoOpa30BbIBaTh 3HAKU U CUMBOJIBI, MOJIETH U CXEMBI Ul PELICHHS
y4eOHBIX M MTO3HABATENbHBIX 33/ay;

- CMBICJIOBOE UTEHHUE;

- YMEHHE OpraHU30BBIBATh Y4EOHOE COTPYIHHYECTBO M COBMECTHYIO JAEATENBHOCTh C YUHUTEIEM H
CBEPCTHUKAMM; pabOTaTh MHANBUAYAIBHO U B IPYIIE: HAXOAUTH 00Illee pellieHne U pa3periaTb KOHPIUKTHI
Ha OCHOBE COTJIACOBAaHUS MO3MLMU U yu€Ta MHTEpECcOB; (HOPMYIHPOBaTh, apryMEHTUPOBATh U OTCTAUBATh
CBOE MHECHHUE;

- YMEHHME OCO3HAHHO MCIOJIb30BaTh PEUEBBIE CPEACTBA B COOTBETCTBUU C 3a/1a4€il KOMMYHUKALIUU JIJIS
BBIPQKEHHUSI CBOMX UYYBCTB, MbICJIEH M MOTpEeOHOCTEN; IUIAHUPOBAHMS U PETYJISLUU CBOEH AEATEIbHOCTH;
BJIaJICHUE YCTHOW M NMHCBMEHHON pEYbl0, MOHOJOIMYECKON KOHTEKCTHOW pEeYbl0; pa3BUTHE MOTHBALIMM K
OBJIQJICHUIO KYJIbTYpPO aKTUBHOTO IMOJIb30BAHUS CJIOBAPSMU U IPYTUMHU MOMCKOBBIMH CHCTEMaMU;

- dopMHupoBaHHE W pa3BUTHE KOMIIETEHTHOCTH B OOJACTH HCMOJb30BaHUS HH(POPMAIMOHHO-
KOMMYHHKAIIMOHHBIX TexHosnorui (aanee MKT — komnereHum);

- dbopMHpOBaHHE M  PAa3BUTHE HKOJIOTMYECKOTO MBILIUICHUS, YMEHHE NpPUMEHSITh €ro B
M03HABATEIbHON, KOMMYHUKATHBHOM, COLMAIIBHOM MPAaKTUKE U MpodeccnoHalbHON OpHEeHTalUH.

BbInyCKHUK HAYYMTCS:

- XapaKTepU30BaTh OCHOBHBIE METO/Ibl IO3HAHUS: HAOIIOACHNE, U3MEPEHUE, IKCIIEPUMEHT;

- CBOWCTBa TBEPbIX, )KUIKUX, Fa3000pa3HBIX BELIECTB, BHLACTSI UX CYIIIECTBEHHBIC TPU3HAKH;

- PacKpbIBaTh CMBICII OCHOBHBIX XMMHWUYECKHUX IMOHATHH «aTOM», «MOJIEKYJa», «XMMHYECKUMU JIEMEHTY,
«IIPOCTOE BEIIECTBO», «CI0XKHOE BELIECTBO», «BAJICHTHOCTBY, «XUMHUYECKas pPEAKLUHUA», HCIOIb3Ys
3HAKOBYIO CUCTEMY XUMHH;

- pPacKpbIBaTh CMBICII 3aKOHOB COXPAaHEHHUS MacChl BEIECTB, ITOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJIAPHOM TEOPUH;



- pasznuyaTh XMMHUYECKHE U (pU3nyecKue sBICHUS;

- Ha3bIBaThb XMMUYECKHE HICMEHTHI,

- OIpEeIeNATh COCTaB BEIECTB 0 UX (popmymnam;

- BQJICHTHOCTb aTOMa JJIEMEHTA B COCIMHEHUSAX;

- ONPENENATb TUI XUMHUUYECKHUX PEaKIIMii;

- Ha3bIBaTh NIPU3HAKH U YCJIOBUS IPOTEKAHUS XUMUYECKUX PEAKIIMA;

- BBISIBJISITH IIPU3HAKU, CBUJETENIbCTBYIOIIME O NPOTEKAHUU XMMHYECKOM pEeakLUU IPH BBITOJIHEHUU
XMMHMYECKOTO OIIBITA;

- COCTaBJIATH (hOPMYIIBI OMHAPHBIX COCIUHEHHIA;

- COCTaBJIATH YPaBHEHUS XMMHUYECKHUX PEAKIIAML;

- cobOmogath npaBuiIa 6€3010acHOM padoThI IPU MPOBEACHUH OIBITOB;

- T0Jb30BAThCS JAOOPATOPHBIM 000PYIOBAHUEM U ITOCYIOH;

- BBIYHCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB;

- BBIYMCIATH MAaCCOBYIO JIOJII0 XUMHUECKOT0 3JIEMEHTA 10 (popMyJie COeIMHEHMS;

- BBIYUCIISITH KOJIMYECTBO, OOBEM MM Maccy BEIIEeCTBA IO KOJWYECTBY, 0OBEMY, Macce peareHTOB
WM NIPOLYKTOB PEAKLUU;

- XapaKTepu30BaTh (PU3MUECKUE U XUMUYECKHAE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOIa NBOIOPO/IA;

- IOJy4aTh, COOUPATh KMCIOPO U BOJOPOL;

- pacrmo3HaBaTh ONBITHBIM ITyTEM ra3000pa3HbIe BEIIECTBA: KUCIOPO/I, BOJOPOI;

- pacKpbIBaTh CMBICI 3aKOHA ABOIaJpo;

- pacKpbIBaTh CMBICI OHATHI «TEIUIOBOM APPEKT peakuny, «KMOJSPHBIA 00BEM»;

- XapakTepu30BaTh (PU3MUECKUE U XUMHUECKUE CBOMCTBA BObI;

- pacKpbIBaTh CMbICII IOHATHUS «PAaCTBOPY;

- BBIYHCIATH MACCOBYIO JIOJIIO PACTBOPEHHOIO BELIECTBA B PACTBOPE;

- TIPUTOTOBIIATH PACTBOPHI C OIIPEIEIECHHON MACCOBOM JOJIEH paCTBOPEHHOTO BELIECTBA;

- Ha3bIBaTbh COCAVHEHHUS U3YUYEHHBIX KIACCOB HEOPTaHNYECKUX BEILECTB;

- XapakTepu3oBaTh (PM3MUECKHE M XMMHUYECKHE CBOICTBA OCHOBHBIX KJIaCCOB HEOPraHWYECKUX BEIIECTB:
OKCHJIOB, KUCJIOT, OCHOBAHMM, COJIEH;

- ONpeneNATh IPUHAJUIEKHOCTD BEIIECTB K ONPEEIEHHOMY KJIacCy COETMHEHUH;

- COCTaBJIAThH (POPMYJIBI HEOPraHMUECKUX COCAMHEHUI N3yUEHHBIX KJIacCOB;

- IPOBOAMTH ONBITHI, MOATBEPXKJAIONIME XHUMHUYECKHE CBOICTBA M3yYEHHBIX KJIACCOB
HEOPraHUYECKUX BEILECTB;

- pacrno3HaBaTh OIBITHBIM IIYTEM PacTBOPbI KUCIOT U IIEI0YeH 10 U3MEHEHUI0 OKPaCKUUHAMKATOPA;
- XapaKTepU30BaTh B3aUMOCBS3b MEXy KJIaCCAMH HEOPIaHUUYECKUX COEANHEHNI;

- packpsiBath cMmbica [lepuonnueckoro 3akona [I.11. Menaeneesa;

- OOBSICHATh (PU3UYECKUN CMBICT aTOMHOTO (IOPSAKOBOI0) HOMEpa XMMHUYECKOIrO 3JeMEHTa, HOMEpPOB
TpYIIIBI ¥ ITIeproAa B nepuoandeckoi cucreme .M. Menneneesa;

- OOBSICHATh 3aKOHOMEPHOCTH HM3MEHEHHUsl CTPOCHHS aTOMOB, CBOMCTB 3JEMEHTOB B Mpeieiax MajibIX
MEPHUOIOB U TJIABHBIX MOJTPYIIIL;

- XapakTepu3oBaTh XMMHUYECKHE DJIEMEHTHI (OT BOJOpOJa M0 KajiblMsi) Ha OCHOBE UX IOJIOKEHHS B
nepuoanueckoit cucreme .M. MenneneeBa 1 0coOEHHOCTEN CTPOSHUSI UX aTOMOB;

- COCTaBJATh CXEMBI CTpOoeHUs aToMoB ImepBbiX 20 3meMeHTOB mnepuoauueckoi cucremsl JI.U.
MeHnpeneena;

- pacKpbIBaTh CMBICII IOHATUM: «XUMHUECKAs CBA3bY, «IJIEKTPOOTPHULIATEILHOCTDY;

- XapaKTepu30BaTh 3aBUCUMOCTh (PU3NYECKUX CBOWCTB BEUIECTB OT TUIA KPUCTAIIMUYECKONPEILIETKH;

- ONPENENATh BUJ XMMHUYECKOH CBSI3U B HEOPraHUYECKUX COCUHEHUSIX;

- n300pakaTb CXEMbl CTPOEHHMS MOJEKYJ BEUIECTB, OOpa30BaHHBIX Ppa3HbBIMM BHIAMU
XUMHUYECKHUX CBI3CH;

- PacKpbIBaTh CMBICII IOHATHH «HMOH», KKaTHOH», «aHUOHY, «QIECKTPOIMTHI», «HEIIECKTPOIUTHIY,
«QIEKTPOIMTUYECKAS AUCCOLUALINSY, OKHCIUTEIND), «CTENEHb OKUCIEHUSN» «BOCCTAHOBUTEIDY,
«OKHCJICHHE», «BOCCTAaHOBIICHUEY;

- ONPENEINATH CTENEHb OKUCIIEHUS aTOMa 3JIEMEHTA B COCIMHEHNUMY;

- pacKpbIBaTh CMbICJI TEOPUU IEKTPOIUTHUECKON JUCCOLIMALNY;

- COCTaBJIATh YPABHEHUS DJIEKTPOIUTUUECKON TUCCOIMALIUM KUCIIOT, IEI0YE, CONeil;

- OOBSICHATH CYIIHOCTH MPOLIECCA MEKTPOIUTUYECKON JUCCOLMAIMN U PEaKIIMid HMOHHOTOOOMEHa;



- COCTaBIISATh MOJHBIC M COKPAIIICHHBIC HOHHBIC YPAaBHEHUS peaKInu 00MEHa;

- ONpenenaTb BO3MOKHOCTb MTPOTEKaHUs peaKlMii HOHHOTO 0OMEeHa;

- TOPOBOJUTH PEAKIMH, MOJITBEPKIAIOUIME KAueCTBEHHBIM COCTAaB PA3IMYHBIX BELIECTB; OMpPEACIAThH
OKHUCJIUTENb U BOCCTAHOBUTEIIb;

- COCTaBJIATh YPAaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX PEAKIUH;

- Ha3bIBaTh (PaKTOPHI, BIUSIIONINE HA CKOPOCTh XMMHYECKOHN peaKkIuy;

- KJIacCU(UIIMPOBATH XUMUYIECKUE PEAKIIUH 110 PA3TUYHBIM MTPU3HAKAM;

- XapakKTepu30BaTh B3aMOCBSA3b MEXKIY COCTABOM, CTPOEHHUEM U CBOMCTBAMU HEMETAILIIOB;

- MIPOBOJMTH OMBITHI 1O TMOJTYYCHHUIO, COOMPAHWIO M M3YYEHUI0 XMMHUYECKUX CBONCTB ra3000pa3HBIX
BEILIECTB: YIJIIEKUCIIOT0 I'a3a, aMMHUaKa;

- pacro3HaBaTh OINBITHBIM ITyTEM ra3000pa3HbIe BEIIECTBA: YIVICKUCIBIN ra3 U aMMHaK;

- XapaKTepu30BaTh B3aMOCBS3b MEXIY COCTABOM, CTPOEHHUEM U CBOMCTBAMU METAILIOB;

- HA3bIBaTh OPraHMYECKUE BEIIECTBA 1O UX opMysie: METaH, 3TaH, 3TUJICH, METaHOJ, 3TaHOJI, TIUIICPHUH,
YKCYCHasl KUCJIOTa, aMUHOYKCYCHAasi KMCJIOTa, CTEAPUHOBAsA KUCJIOTA, OJICMHOBAsI KUCJIOTA, TJIFOK034;

- OLICHMBATh BIMSHUE XUMUYECKOTO 3arPsI3HEHUS OKPYKAIOIICH Cpejibl Ha OPraHU3M YeJIOBEKa;

- IpaMOTHO OOpalaThCs ¢ BEUIECTBAMH B TIOBCETHEBHOI KU3HU;

- OTPENIETSATh BOBMOXKHOCTh MPOTEKAHUS PEAKIUi HEKOTOPBIX MPEACTABUTEICH OPraHMYeCKUX BEIIECTB
C KUCJIOPOAOM, BOAOPOIOM, METAINIAMH, OCHOBAaHUSAMM, raJIOT€HAMU.

BbINyCKHUK MOJY4YUT BO3MOKHOCTh HAYYUTBHCS:

- BBLIBUIaTh U MPOBEPATH IKCIIEPUMEHTAIBHO IMIIOTE3bl O XUMUYECKUX CBOMCTBAX BELLECTB HAa OCHOBE
UX COCTaBa M CTPOEHUS, UX CHOCOOHOCTH BCTYNaThb B XMMHUYECKHE PEaKLUHU, O XapakTepe M INPOIYyKTax
Pa3IMYHBIX XMMHUUECKUX PEaKIIMii;

- XapaKTepu3oBaTh BeIIECTBA IO COCTaBYy, CTPOEHHIO U CBOMCTBAM, YCTAHABIMBATh MPUYUHHO-
CJIEJICTBEHHBIE CBSI3U MEXAY JaHHBIMU XapaKTePUCTUKAMU BEIIECTBA;

- COCTaBJIIAITh MOJIEKYJIIPHBIE U NIOJIHBIE NOHHBIE YPABHEHUS 110 COKPAILIEHHBIM HOHHBIM YPaBHEHUSIM;

- TIPOTHO3MPOBATh CHOCOOHOCTH BELIECTBA MPOSBIATH OKHUCIUTENIbHbIE WJIM BOCCTaHOBUTEIIbHBIE
CBOMCTBA C yU4ETOM CTENIEHEN OKUCIEHUS 2JIEMEHTOB, BXOSALINX B €70 COCTAB;

- COCTaBJIATh YpaBHEHHMs  peakUui, COOTBETCTBYIOLIUX  IIOCJIEOBATEILHOCTH  IPEBpALICHUM
HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KIIACCOB;

- BBIIBUTaTb M IMPOBEPATH OSKCIEPUMEHTAIBHO THMIOTE3bl O pe3yiabTaTaX BO3ACUCTBUS PA3IUYHBIX
(akTOpOB HAa U3MEHEHUE CKOPOCTH XMMUYECKOH peaKiii;

- UCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS JJIS HKOJOTHYECKH TPaMOTHOTO IMOBEACHMSI B OKpYXKarolleH
cpexe;

- HCIOJIb30BaTh MPUOOPETEHHbIE KIIIOUEBblE KOMIETEHIIMM IpPU BBINOJIHEHWU MPOEKTOB U y4yeOHO-
HCCIIEI0BATENIbCKUX 3a]a4 IO U3YUYEHHUIO CBOMCTB, CIOCOOOB MOJIyUYEHHs U paclio3HaBaHUs BEIIECTB;

- 00BEKTHBHO OLIEHUBATh MH(MOPMAIIHIO O BEIIECTBAX U XUMUYECKUX MTPOIECccax;

KPUTHYECKH OTHOCHUTBCS K IICEBAOHAY4YHOH WH(poOpManuu, HEJO0OpOCOBECTHOM pekiiamMe B CpeacTBax
MaccoBoOW MH(pOpMaLINK;

- OCO3HABaTh 3HAUEHUE TEOPETUUECKUX 3HAHUN IO XUMHH IS IPAKTUYECKON EATEIIBHOCTH YETI0BEKA;

- co3laBaTb MOJEIM U CXEMbl [UIsl peuleHHs y4eOHbIX M TIO3HaBaTEIbHBIX 3aJa4; IOHHUMAaTh
HE00XO0AUMOCTh COOJIIOJICHUS MPEANHCaHu, pe/ularaéMblX B HHCTPYKIUAX 110 MCIOJIB30BAHUIO JEKApCTB,
CpeICTB OBITOBOM XMMUH U JIP.

Paznen 11
Conep:xkanue y4eOHOro npeamMera

B cucreme ectecTBEeHHOHay4YHOTO 00pa3oBaHUs XUMHs KaK Y4eOHBIM MpeaMeT 3aHUMAaeT Ba)KHOE MECTO B
MO3HAHWU 3aKOHOB MPHUPOABI, (OPMUPOBAHUU HAYYHOH KapTHHBI MHpa, CO3JaHUHM OCHOBBI XHMHUYECKUX
3HaHUH, HEOOXOAUMBIX JUIS MMOBCETHEBHOM >KM3HU, HAaBBIKOB 37I0POBOTO M OE30MIACHOTO JJIS YEIOBEKa H
OKpY>Karollen ero cpepl 00pasa )KU3HH, a TAKKE B BOCIIUTAHUN IKOJIOTUYECKON KYIbTYPHI.

VYCneuHocTh M3y4eHUsI XMMUHU CBSi3aHA C OBJIAJICHUEM XHMHYECKHUM S3bIKOM, COOJIIOJICHHEM IpaBUII



6e30macHoil paboThI IPHU BBIMOJIHEHNH XUMHUYECKOT0 IKCIIEPUMEHTA, OCO3HAHHEM MHOTOUYHMCIICHHBIX CBS3EH
XUMWH C IPYTUMU IPEIMETAMH HIKOJIBHOTO Kypca.

[Tporpamma BKJItOYaeT B ce0si OCHOBBI HEOPTraHMUECKOW M OpraHu4ecKoi xumuu. [ maBHOMUAEEeH TpOrpaMMel
ABIISICTCA CO3JaHHe 0a30BOr0 KOMIUIEKCA ONOPHBIX 3HAHUM 10 XHWMHUH, BBIPDAKEHHBIX B (opMme,
COOTBETCTBYIOIIEH BO3pacTy 00y4JarOMIUXCSl.

B conmepxaHMM IaHHOrO Kypca NpEACTaBIECHBl OCHOBOIIOJIATAIOIIME XUMHYECKHE TEOPETUYECKHE 3HaHMS,
BKJIIOYAIOIME M3Y4YEHHE COCTaBa U CTPOEHUS BEUIECTB, 3aBUCHUMOCTU MX CBOWCTB OT CTPOCHWS,
IIPOrHO3MPOBAaHUE CBOMCTB BEIIECTB, HCCIICIOBAHUE 3aKOHOMEPHOCTEW XMMHUUYECKUX MTPEBPALLEHUM U ITyTel
YIIPaBJICHUSA UMU B LEJAX NOJYYCHHS BELIECTB U MAaTEPUAIIOB.

Teopernueckyro OCHOBY M3yd€HHUs HEOPIaHMYECKOM XMMHUHU COCTABISET aTOMHO- MOJIEKYJISIDHOE YYCHHE,
Ilepnonnueckuit 3akoH /[[.M. MeHneneesa ¢ KpaTKUMHU CBEIACHUSIMHA O CTPOCHUH aTOMA, BUJAX XUMHUYECKON
CBSI3M, 3aKOHOMEPHOCTSX IPOTEKAHNUS XUMUYECKUX PEAKLIUM.

B wu3ydeHum Kypca 3HauuTenbHas pOJIb OTBOAMUTCS XUMHUYECKOMY OKCIIEPUMEHTY: IPOBEICHUIO
IIPAKTUYECKHUX U J1a00OPaTOPHBIX paboT, ONMCAHUIO PE3YJIbTATOB YUEHHUUECKOTO

HKCIIEPUMEHTA, COOIOACHUIO HOPM H IPaBHII O€30MacHOi paboThl B XUMUYECKOH JabopaTopun. Peanm3anms
JAaHHOM mporpaMMmbl B @polecce  OOy4eHHs  IO3BOJIMT  OOYYarOLIMMCSl YCBOMTH KIIHOUEBbIE
XUMHUYECKAE KOMIIETCHIIMY U ITOHATH POJIb U 3HAYEHNUE XUMUU CPEIU APYTHUX

HayK O IIPUPOJE.

W3ydyenne mnpeamera «Xumus» B yacTd (OPMUPOBAHUS Yy OOYy4YaOIIMXCS HAYYHOIO MHPOBO33PEHMS,
OCBOEHHUs OOLICHAayYHBIX METOJOB (HAOJIOJEHHE, U3MEPEHHE, HKCIEPUMEHT, MOJEIUPOBAHUE), OCBOCHMUS
IIPAKTHUYECKOr0 IPUMEHEHHsI HAYYHBIX 3HAHMM OCHOBAaHO HAa MEXKIIPEAMETHBIX CBS3SIX C IIPEIMETAMH:
«buonorusy, «l'eorpadusy», «cropusy,

«Jluteparypa», «Maremaruka», «OCHOBbI 0€30MACHOCTU IKUZHEACATEIBHOCTHY», «PyCCKHI S3BIKY,
«DPu3nkay, « IKOIOTHUI».

IlepBoHaYaJIbHbIE XMMHYECKUE IIOHATHUSH

[Ipenmer xumuu. Tena u BemectBa. OCHOBHBIE METO/IbI O3HAHUA: HAOIIOICHUE, U3MEPEHHUE, SKCIIEPUMEHT.
®dusnueckue U XxumMuueckue spieHUs. Uuctele BemecTBa U cMecH. CrocoObl pasieneHust cMeceid. ATOM.
Monekyna. XuMUYeCKUIl 3J€MEHT. 3HaKW XUMHMUYECKHUX 3JIEeMEHTOB. lIpocTble U ClOXHBIE BelIecTBa.
BaneHnTHOCTh. 3aKOH MOCTOSIHCTBA COCTaBa BellecTBAa. XuMHueckue Gopmyinsl. MHaekcsl. OTHOCUTENbHAS
aTOMHass M MOJEKyJsipHas Macchl. MaccoBasg [0isi XMMHMYECKOTO JJIEMEHTAa B COEAUHEHHH. 3aKOH
COXpaHEHMs MacChl BellecTB. Xumuueckue ypaBHeHUs. KoadduumenTsl. Y coBus 1 NpU3HAKU TPOTEKaHUS
XUMHUYECKHX peakunid. MoJib — eAMHUIA KOJIMYECTBA BemecTsa. MossipHas macca.

Kucaopoa. Bogopon

Kucnopon — xumumueckuil snemeHT u mpocroe BemiecTBo. O30H. CocraB Bo3nyxa. dusmueckue u
XMMHYECKHe CBOMCTBa Kuciopoaa. [lonyuenne u npuMmeneHnue kuciopoja. TermioBoit ekt Xxumuueckux
peakuuii. [lonsarue 00 5k30- U SHAOTEPMHUUECKUX peakIusaX. Bogopon — XMMHUECKUN 3JIEMEHT U MPOCTOE
BemiecTBo. PDusnyeckne M XMMHYECKHE CBoicTBa Bojopoja. [lomydenume Bojmopona B J1abOpaTOpHH.
[Tonyuenue Bogoposa B MpoMbIIIIeHHOCTH. [Ipumenenue Bomopoaa. 3akoH ABorajapo. MospHbIil 00beM
ra3oB. KauecTBeHHbIE peakIui Ha ra3oo0pa3Hble BellecTBa (KUCIOPo, Boxopon). OObeMHbIE OTHOLICHHS
ra3oB IIPU XUMHYECKUX PEAKIHIX.

Bona. PacTrBopsl

Bona B npupone. Kpyrosopor Boasl B npupone. Ousnyeckne u XMMHYECKHE CBOWMCTBA BOJBI. PacTBOpEIL.
PactBopuMocTs BeniecTB B Boje. KoHueHTpanus pacTBopoB. MaccoBasi 10711 pPaCTBOPEHHOI'O BEILECTBA B
pacTBope.

OcHoBHBIE KJIacChl HEOPTAaHUYECKUX COeIMHEHU I

Oxkcunapl. Knaccudukanusa. Homenkmarypa. ®dusnueckue CBOMCTBA OKCHAOB. XUMHYECKHE CBOWCTBA
okcuaoB. [lonydyenue u npumenenue okcuaoB. OcHoBanus. Knaccudukanus. Homenknarypa. ®dusndeckue
cBolicTBa OCHOBaHMHU. IlomydeHwe ocHOBaHM. XHWMHYECKHE CBOMCTBA OCHOBaHMU. Peakuus
Heirpanuzanun. Kucnotsl. Knaccudukarms. Homenknarypa. ®@usndeckue cBoiictBa kuciot. [lonyuenue u
MPUMEHEHUE KHUCIOT. XMMHUYECKHE CBOMCTBA KUCTOT. MuaukaTopsl. MI3MeHEeHHe OKpacKu MHIUKATOPOB B
pasznmuusbiXx cpepax. Comu. Knaccudukamms. Homenknarypa. ®@usnueckue cBoiictBa coneil. [lonyuenue u
IIPUMEHEHHUE CoJiel. XMMUYECKUE CBOMCTBA COJIEH. ['eHeTnyeckas CBA3b MEXKy KJIaCCaMH HEOPraHUYECKUX
coeauHenuil. [Ipo6nema 6e30mMacHOro UCHOIb30BAHUS BELIECTB U XUMUYECKUX

peakuuii B TIOBCEIHEBHOM >KM3HU. TOKCHUYHBIC, TOPIOYHME U B3PBIBOOIACHBIE BEIIECTBA. bBITOBaAs



XUMHUYECKasi FPAMOTHOCTb.
Crpoenue aroma. Ilepuoauyeckunii 3aK0H U NMepUOAUYECKAs CHCTeMa XMMHUYeCKHUX djemMeHToB JI.H.
MenpgeneeBa

Crpoenue aToma: f1po, dHepreTudeckuil yposenb. CocTaB sipa aToma: NMPOTOHBI, HEUTPOHBI. M30TOMBI.
Ilepnonnueckunn 3akoH J[.M. MenneneeBa. Ilepuoanueckas cucrema XUMHYECKUX anemeHToB [[.1.
MenpeneeBa. duznueckuii cMbICI aTOMHOTO (TOPSIAKOBOTO) HOMEpAa XMMHUYECKOTO 3JIEMEHTa, HOMEpa
TPYIIbl U TEpHOoJa NepUuoandeckoil cuctembl. CTpoeHHE IHEPreTUYECKUX YpPOBHEW aToMoB mnepBbix 20
XUMHUYECKUX 3JIEMEHTOB nepuoanueckor cucremsl /.M. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHUS! CBOKCTB
aTOMOB XMMHUYECKHUX 3JIEMEHTOB U UX COCIMHEHUI HAa OCHOBE IOJIOKEHUS B nepuoandeckon cucreme .M.
MenaeneeBa u crpoeHus atoma. 3Hadenue [lepuoauueckoro 3akona JI.1. Menaeneena.

CTtpoeHue BenecTB. XUMHYECKas CBSA3b

DIEeKTPOOTPUIIATEIBHOCTh aTOMOB XUMHUYECKHX 3lieMeHTOB. KoBaneHTHast XuMudeckasi CBA3b: HEMosipHast
u nonsipaas. [loHsiTHE 0 BOAOPOIHOM CBS3M U €€ BIUSHUMA HAa (U3NYCCKUE CBOWCTBA BEUISCTB HA MPUMEPE
Bozbl. MoHHas cBA3b. Meramndeckas CBs3b. THUIBI KPUCTAIMYECKUX PELIETOK (aTOMHAsl, MOJIEKYIIsIpHas,
MOHHAsI, METATUYECKas ). 3aBUCHMOCTh (PU3HMUYECKUX CBOWCTB BEUIECTB OT THUIIA KPUCTALIHYSCKON PEIICTKH.
XuMu4ecKne peakiuu

[lonsiTHe O ckOpOCTM XMMHMYECKOW peakuuu. DakTopbl, BIUAIOIIME HA CKOPOCTh XMMHUYECKOW pPEaKIUU.
[Tonstue o karanuzatope. Knaccudukanus XMMUYECKUX peaKIMid MO Pa3IUYHBIM MpPU3HAKAM: YUCIY U
COCTaBYy MCXOIHBIX W TIOJYYEHHBIX BEIIECTB; M3MEHEHHUIO CTEIEHEW OKHCIICHHUS aTOMOB XUMHUYECKHUX
AJIEMEHTOB; TOTJIOMICHUIO WM BBIICICHHUIO DHEPTUU. DIEKTPOIUTHYECKAs JUCCOIHUAINS. DJIEKTPOIUTHI U
HeateKTposuThl. Monbl. KaTnoHbl 1 aHuoHBL. Peakiium MOHHOro oOMeHa. YClIoBHS MPOTEKAaHUS peaKLMi
MOHHOTO OOMEHa. DIEKTPOIUTHYECKasl AUCCOIMALUSA KHUCIOT, Inenouedl u coneid. CrerneHb OKHUCICHHS.
OrmpeziesieHne CTENEHH OKHCICHUS aTOMOB XHWMHUYECKHX JJIEMEHTOB B COeIUWHEHUsIX. OKUCITUTENb.
BoccranoBuress. CylnHOCTbOKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

Hemeraaus! 1V — VI rpynn u ux coennnenunst

[TonoxeHre HEMETAJUIOB B MEPUOAMYECKON cucTeMe xumuueckux snemeHToB J[.M. Menneneea. O6iue
cBoiicTBa HeMmerayuioB. [ayorensl: ¢Qusuueckue W XuMUYecKue cBoHcTBA. COENMHEHHS TaJOTCHOB:
XJIOPOBOJIOPOJ, XJIOPOBOAOpOAHas Kuciota u ee conu. Cepa: (u3MUeckue W XHUMHUYECKUE CBOMCTBA.
CoenuHeHus cepbl: CEPOBOJOPOM, Cyab(uabl, OKcuUabl cepbl. CepHasi, CEpHHCTass U CEPOBOJOPOJIHAS
KHCIIOTHI U UX COJH. A30T: ¢pu3nyecKkue u Xxumuieckue cporictBa. Ammuak. Conu aMmmoHus. OKCHIIBI a30Ta.
A3zoTHas kucnora u ee conu. Pocdop: puznueckue u xumuueckue cporictsa. Coeannenus gocdopa: OKcus
dochopa (V), oprodocthopHas KucioTa U ee cond. Yriaepoa: (U3HUECKHEe U XUMHUYECKHe
CBOMCTBa.AJutoTpOonHs yriepoja: anamas, rpadur, kapOun, ¢ymwiepensl. CoeIUHEHHS YTIIEpOaa: OKCHJIBI
yrieposa (I1) u (1V), yronbHast kucinoTa u ee conu. KpeMHuUi 1 ero CoeTMHEeHUS..

MeTa/uibl M UX COeTUHEHU S

[TonoxxeHne MeTauIoB B IEPUOAUYECKON cUCTEME XUMHUYECKUX diieMeHToB .M. MenneneeBa. Meraiisl B
npupoje u oluiue crnocodsl ux noiaydeHus. O6mue dusndeckue cBoiicTBa MeTaioB. O0IKe XUMHYECKHE
CBOMCTBA METAJJIOB: PEAKIIMN C HEMETAJJIaMH, KUCIIOTaMH, COJISIMU. DIEKTPOXUMHUYECKUIN Pl HAMIPSKEHUN
MetaioB. [llemounbie Metamuisl 1 uUx coeauHeHus. lllemoyHo3eMenbHBIE METAIBI U WX COCIUHEHHS.
AmoMuHuii. AMGOTepHOCTh OKcHIa W THApokcuaa amoMuHus. JKemeso. CoequHEHHs jKele3a U UX
CBOMCTBA: OKCHUJIBI, TUAPOKCH B U coiu xkene3a (I u 111).

IlepBoHa4Ya/IbHbIE CBeIeHUS 00 OPraHNYeCKUX BellecTBax

[lepBoHavasibHBIE CBEJEHUS O CTPOCHHHM OPTaHWYECKUX BEIIECTB. YTJEBOJOPOJBI: METaH, 3TaH, JTUJICH.
HcTounuku yriaeBo10poAoB: MPUPOIHBIN Ta3, HEPTh, yrob.

Kucnoponconepxamiue coenuHEHHs: CHOUPTHI (METaHOJ, ATAHOJ, TJIMIEPUH), KapOOHOBBIE KHCIOTHI
(YKcycHasi KUCIO0Ta, aMUHOYKCYCHAsl KHCIIOTa, CTEApPUHOBAS U OJIEMHOBAsI KUCIIOTHI). BHOIOTHYECKH BaXKHBIS
BELIECTBA: JKUPBI, TTIOK03a, OeIKN. XUMUYECKOE 3arpsi3HEHUEOKPYKAIOLIei cpeibl U €To MOCIECTBUS.
Tunbl pacyeTHBIX 3a1a4:

Brruncnenmne MaccoBoii 0IM XMMHUECKOT0 3JIeMEHTa 1o popMysie COeTUHEHUS.

YcTaHoBneHue mpocTeimei GopMyIbl BEIIEeCTBa MO0 MACCOBBIM JOISIM XMMHUYECKUXIJIEMEHTOB.
Bbruncnenuss 1mo XUMHYECKMM YpaBHEHUSM KOJIMYECTBa, OOBEMa, MAacChl BEIIECTBAa MOKOJIMYECTBY,
00BEMY, Macce peareHTOB WINIPOAYKTOB PEAKIIHU.

Pacuer maccoBoii 10511 paCTBOPEHHOTO BEILIECTBA B PACTBOPE.

IIpumepHbIe TEMBI NPAKTHYECKHUX PadoT:

JlaboparopHoe obopyaoBaHHE W TIpUEMBI oOpaieHus: ¢ HuM. [IpaBuia 6e30macHOPadOTH B XUMHUECKOM



nabopatopun.O4ncTKa 3arpsi3HEHHOM MoBapeHHOU comu. [Ipu3Haku MpoTeKaHUs XMMUYECKUX PeaKIii.
[Tonydyenue kucimopoma W u3ydeHUE ero cBoucTB.lloydeHue BoIOpola W M3YYEHHUE €ro CBOMCTB.
IIpurorosnenue pacTBOpPOB € OIPEIEIEHHON MAaCCOBOU JOJIEH PACTBOPEHHOI'O BELIECTBA.

Pewrenne skcnepuMeHTanbpHbIX 3a1a4 10 TeMe «OCHOBHBIE KJIACChl HEOPIaHMYECKUXCOEIMHEHMID. Peakiimn
MOHHOTO OOMeHa.

KauecTtBenHble peakiiuu Ha UOHBI B pactBope. llomydyeHne ammuaka U u3ydeHue ero cBoucts. [lonyuenue
YIJIEKUCIIOTO T'a3a U U3y4YEHUE €r0 CBOMCTB.

Pemenue sxcniepumenTanbHbIX 3anad 1o teme «Hemeramner IV — VI rpynn u uxcoeaunenui». Pemenne
9KCIIEPUMEHTAJIBHBIX 33124 110 TeMe «MeTasllbl U UX COETUHEHUS.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC

Ne [HammeHoBaHMe pa3lejioB M TeM

KoaudyecTBO 4acoB

DJIEeKTPOHHBIE

/ orpa oOpa3oBare e pecypc
[ [pOrpaMMel BCEro0 KOHTPOJbHBLIE [pPAaKTHYEeCKHe PA3OBATEILHBIC peCypent
padoThI padoThI

Pa3ﬂen 1. HepBOHa‘laJleble XUMHUYCCKHUE MOHATUA

1.1. Xumusa —  BakHasg  00JacThD 0 1 https://resh.edu.ru/subject/lesson/1521/start/
C€CTECTBOZHAHUA U HpaKTI/I‘leCKOﬁ
JAECATCJIBbHOCTH Y€JI0BECKA

1.2. BemecTBa 15 1 2 https://resh.edu.ru/subject/lesson/1521/start/
H XHMHYECCKHE PCaKIHU

Nroro mo pazneny 20

Pazen 2. BaxkHeiilmne nmpeacTaBuTe/ I He

OPraHn4€CKUuX BEIIECTB

2.1. Bo3ayx. Kuciaopoa. Ilonstue 00D 0 0 https://resh.edu.ru/subject/lesson/1521/start/
OKCHIaX

2.2. Bonmopon. S 1 0 https://resh.edu.ru/subject/lesson/1521/start/
IlonsaTHE 0 KHCJI0TAX U COJIAX

2.3. KoimyecTBeHHBbIE OTHOINEHUsT B4 1 0 https://resh.edu.ru/subject/lesson/1521/start/
XUMHUHU

2.4. Boma. PacrBopbl. IloHsTHe 005 1 1 https://resh.edu.ru/subject/lesson/1521/start/
OCHOBAHUAX

2.5. |(OCHOBHBIE KkJacenr (11 1 0 https://resh.edu.ru/subject/lesson/1521/start/
HEOPraHu4eCKUX
COeIMHEeHU M

Wroro no paszneny 30

Pa3nen 3. lepuoanyeckuii 3axkoH u Ilepuoguyeckasi cucrema xumMudyeckux 3IjaementoB JI. U. MenneneeBa.

CTpoeHne aToOMOB. XUMHYeCKas CBSA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE Pe€aKIuu

(uudposBbie)




3.1. [[epunoguueckmii 3aKOH u/ 1 0 https://resh.edu.ru/subject/lesson/1521/start/
Ilepuoauyeckas cucreMa
XHMHYECKHX 3JIEMEHTOB
/. U. MenpaeneeBa. CTpoeHuearoma

3.2. Xumuueckas CBA3b. 8 1 0 https://resh.edu.ru/subject/lesson/1521/start/
OKHCJINTETBHO-
BOCCTAHOBHUTEJIbHbIE PeaKIIUN

HToro no pazneny: 15

Pe3epBHOE Bpems 3

OBLIEE KOJIMYECTBO YACOB 11068 U

[TPOTPAMME
9 KJIACC
Ne |HaumenoBanue pa3genoB u T1eM KoumnuecTBo 4acos JJIEeKTPOHHbIE (uu¢posbIe)
/I MPOrpamMmbl o0pa3oBaTe/ibHbIE PeCypChl
BCEr0 [KOHTPOJIbHBbIC [PAKTHYECKHE
padoThI padoThl

Pa3nes 1. BemecTBo M1 XMMHYecKHe peaKIIuH

1.1. MoBTopenue u yriaydjeHue 3HAHHIAD 0 0 https://resh.edu.ru/subject/lesson/1521/start/
OCHOBHBIX pa3esioB Kypca 8 Kiacca

1.2. [OcHoBHBIE 3aKOHOMepHocTH (4 0 1 https://resh.edu.ru/subject/lesson/1521/start/
XHUMHYECKHX PeaKIHl

1.3. PaekTposuTHYECKAs AUCCONMANMSS 1 1 https://resh.edu.ru/subject/lesson/1521/start/
XHMHYeCKHe peaKIlii B pacTBOpax

Hroro o paszaeny

17

Pasznes 2. HemeTa/iibl M X COeTUHEHUS




2.1. |Oouman XapakTepucTuka 4 1 https://resh.edu.ru/subject/lesson/1521/start/
XHMHYeCKHX  jeMeHTOB  VIIA-
rpynnbl. 'ajgorenst
2.2. (O0man XapaKTepucTHKa 5 1 https://resh.edu.ru/subject/lesson/1521/start/
XHMHUYECKHX 3JIEMEHTOB VIA-
rpynnsbl. Cepa u eé coeuHeHH
2.3. |O6masn XapaKTepucTHKa [/ 1 https://resh.edu.ru/subject/lesson/1521/start/
XUMHYECKHX 3JIEMEHTOB VA-
rpynnbl. A3or, d¢ochop u HX
CcOoeJUHEeHHS
2.4. |O6masn XapaKTepucTuka 8 1 https://resh.edu.ru/subject/lesson/1521/start/
XHMHUYECKHX 3JIEMEHTOB IVA-
rpynmnbl.
Yriepox W KpeMHMH HW  HX|
COeJUHEeHHUS
Hroro o pazaeny 24
Pa3gen 3. Merajiibl M HX COeTHHEHUS
3.1. |O6mme cBoiicTBa METAJJIOB 4 1 https://resh.edu.ru/subject/lesson/1521/start/
3.2. BaxkHeiimme  Merta/uibi H  ux |16 1 https://resh.edu.ru/subject/lesson/1521/start/
COCIUHCHHSA
MToro no pazneny: 20

Pa3nen 4. XuMusi 4 OKpy»Kamoas cpeaa

4.1. |BemectBa M MaTepuaJibl B KU3HUJ VYxkaxwure yacel  |https://resh.edu.ru/subject/lesson/1521/start/
yeI0BeKa

HWtoro mo pazaeny: 3

PesepBHOE Bpemst 4

OBIIEE KOJIMYECTBO YACOB IIO
IMPOT'PAMME
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Paznea |1l. TemaTnueckoe niaHMpoBaHHe ¢ YKa3aHHEM KOJIMYECTBA YaCOB,0TBOJIMMbIX HA OCBOCHHE

KaKI0M TeMBbI

8

KJIACC
Ne /i KoJi-Bo [[Ipumeuyanne
Ne B Tema ypoka yacoB (MCHOJIb30BaHHE
n/n reme o0opynoBanusi Touxku
0CTa)
[lepBoHauyaJbHbIe XUMUYECKUE NOHATHS (254)
1 1 [Ipeamer xumuu. Tema u BemecTna. 1
OCHOBHBIC METOJBI MMO3HAHUs: HAOIIOJICHHE,
M3MepeHHe, SKCIIEPUMEHT.
2 2 [Tpaktiueckas pabora Nel. JlaGopaTtopHoell [{udposas nabopartopusy
000py/I0BaHNE U TIPUEMBI OOpAICHUS C HUM. RELEON
[TpaBuia GezonacHOW pabOThl B XUMUYECKOM [{udposoit JATYHK|
nmadoparopun. CTpoeHUE IIAMEHHU. TeMIIEpaTypbl
CnuproBkaCaeua.
3 3 Du3nYecKue U XUMUYECKUE SIBJICHHUS 1
4 4 Uucteie BemectBa W cMecd. CrocoObrl
pa3zesieHus cmecei
5) 3) [Ipaktuueckass  pabora  Ne2.  Oumctkall
3arpsiI3HEHHON MOBAPEHHON COJIH.
6 6 Atom. Mornekyia. 1
7 U XUMUUeCKUN dJEeMEHT. 3HaKW XUMHYeCKux|1
DIIEMEHTOB
3 3 [TpocThie U CIIOKHBIC BENIECTBA. 1
) 0 BaneHTHOCTD 1
10 |10 3aKOH MOCTOSHCTBA COCTaBa BEIIECTBA. 1
11 11 Xumuyeckue Gopmysbl. IHIEKCHI. 1
12 12 OTHOCUTENbHAS aTOMHAasg M MOJeKymspHasl
MacChI
13 |13 MaccoBast HOJsI XHMHYECKOro jdieMeHTa B|l
COCTUHEHUH.
14 |14 BrIuncieHie MacCOBOM [OJIM XHUMHYECKOro|l
hiieMeHTa 1o GOopMyIie COSTUHEHUS.
15 (15 YcraHoBieHHMe — mpocTeuen dopmynbil
BEIICCTBA IO MACCOBBIM JIOJISIM
XUMHYECKHUX DJIEMEHTOB.
16 (16 MaccoBast 10l XHMHYECKOTO »dJjieMeHTa B[l
COCTUHEHUU
17 17 3aKOH COXPAHEHUSI MaCChl BEIIECTB. 1 BECHl TEXHOXHMHMYECKHE WY
JIeMOHCTpAIIMOHHBIA AKCIEPUMEHT. «3aKOH| DIIEKTPOHHBIC; CBeYa; KoJba
COXPAHCHHS MAaCChI BEIIECTRY ruiockogoHHasa 250
M, JIOXKKa IS COKUTaHUs
BEIIECTB
18. [18.  [Xumwmueckue ypaBHenus. Koapdunumentor. 2
19 |19
20 20 YcnoBus u MIPU3HAKU npotekanusil
XUMHUYECKHUX PEAKLUN.




21

21

[Mpaktuyeckass pabora  Ne3.
NPOTEKAHUS XUMHUYECKUX PEAKITHH.

IIpu3naxy

22

22

Monp — eguHMIIA KOJIMYECTBA BELIECTBA.
MomnsipHas macca.

23

23

MossipHas Mmacca.

24

24

KonTtposibHast padora Nel 1o Teme
«IlepBoHauaIbHBIE XUMUYECKHUE MTOHSITHS

25

25

BbruucieHuss 1Mo XHMMHUYECKUM YpaBHEHHSM
KOJIMUECTBa, 00bEMa, MacChl BEIIECTBA 10
KOJINYECTBY, 00BbEMY, MAacce peareHTOB WY
[IPOJYKTOB PEAKIUH.

Kuca

opoa. Boxopoxa (94)

26

1

Kucnopox — XMMHU4ECKUI 3JIEMEHT U IPOCTOE
BerectBo. O30H. CocTaB Bo3ayxa.

27

2

Ddusznueckue u XUMHNYCCKHUC CBOMCTBA

KHCIIOPO/Ia.

28

w

[TonyuyeHne u npUMEHEHNE KUCIOPOAA.

—

29

[TpakTuueckas pabGora Ned. Ilomydenwue
KHCJI0pO/1a M U3YYEHHE €r0 CBOWCTB.

—

30

Bomopoa — XMMHYECKHNA AJIEMEHT U IIPOCTOE
BeiecTBo. [lonyuenue Bogopoaa B
nmabopatopun. [lomydenue Bogopoma B
MPOMBIIIICHHOCTH.

—

31

duznueckre MU XUMHUYECKHE  CBOMCTBA
BOoJOpoaa. [Ipumenenue Bogopoaa.
KauecTBeHHBIE peakIMu Ha Tra3000pa3HbIC

BelecTBa (KUCIOPOI, BOJIOPO).

32

[Tpaktnyeckas pabora Ne5. Ilomydenue
BOJOPOJA U U3YYEHHUE €0 CBOUCTB.

33

3akoH ABoraznpo. MossipHblli 00BEM Tra3oB.
O0beMHbIE OTHOIIEHUSI Fa30B MPU
XMMHUYECKHX PEaKIUsX.

34

BbIYNCIIEHUS. 10 XUMHUYECKUM YpPaBHEHUAM
KOJINYECTBA, 00bEMa, MacChl BELIECTBA 110
KOJINYECTBY, 00bEMY, Macce peareHTOB WY
[TPOJIYKTOB PEAKIUU.

Boaa. PacTtB

opbl. (54)

35

1

Bona B mnpupoae. KpyroBopor Boasl B
npupoae. Puznyeckue UM XUMHYECKHE
CBOlCTBa BOJIBI. JleMOHCTpalMOHHBIN
PKCIIEPUMEHT .

«Pa3noxeHue BOJbl JJIIEKTPUYECKUMTOKOM.

=

npuOop  JUIS  OMBITOB €
DIICKTPUUICCKUM TOKOM;
MCTOYHHUK IOCTOSSHHOTO TOKA:
npooupku — 2 wmT.
MPOHYMEPOBaHHbIE;

ITyqUHKA; CIIMPTOBKA,;
MpoOKK — 2 1T, MAHIIET.

36

PacTBOpBI. PacCTBOPHUMOCTH BEIIECTB B BOJE.
Konuenrpauust pactBopoB. MaccoBast 1015
[PACTBOPEHHOT'0 BEUIECTBA B PACTBOPE.

37

Pacuer maccoBOWM 10U PacTBOPEHHOIO
BEIIIECTBA B PACTBOPE.

11




38 4 [MpaxkTuueckas padora Ne6. [Tpurorosnenne (1
[PACTBOPOB C OIpPENECTCHHONM MacCOBOM J0JIeH
[PaCTBOPEHHOT'O BEIECTBA.
39 5 KonTponbras padorta Ne2 o teme 1
«Kucnopoa. Bonopoa. Boga».
OcCHOBHBIE KJIACCHI HEOPraHuYecKux coequHeHuii (174)
40 |1 Oxcuppl. Kmaccugukarms. Homenkmarypa |1
41 2 Dusnyeckre cBOCTBa OKCHUIOB. XumMuyeckue/l
CBOMCTBA OKCUJIOB.
42 3 [TomydyeHue 1 MPUMEHEHHE OKCHJIOB. 1
43 4 OcnoBanus. Kimaccugukanms. Homenknatypa (1
44 5 duznyeckue CBOIiCTBa OCHOBaHUii.1
[TonydyeHne OCHOBaHMIA.
45 6 XuMuyeckue CBOICTBa OocHOBaHui 1 [ludposas nabopartopusy
Jlaboparopuslii onbIT . «OcHOBaHUS . Peakius] RELEON
HEUTpATU3ALIHI [{udpposoit pH. mraruB ¢
3KUMOM; TISITh
XUMAYECKHX CTakaHoB (25
MJT); TPOMBIBAJIKA.
46 7 Kucnotel. Knaccudukanus. Homenknarypa.|l
Dus3nyeckue CBoMcTBa
KHCJIOT.
47 8 [Tomyuenue u MpUMEHEHUE KUCIIOT. 1
48 9 XuMHYecKue CBOMCTBAa KHUCIOT. Peaknwmsil
HEUTpaIU3alUu.
49 10 M HAMKaTOpEI. N3menenne okpacku|l
WH/IMKAaTOPOB B Pa3IMYHBIX Cpeax.
50 (11 Counu. Knaccudukanus. Homenknarypa. 1
DusnyecKue CBOMCTBA COJIEH.
51 (12 [TosryueHue ¥ NpUMEHEHUE CONEH. 1
52 |13 XHMMHUECKUE CBOICTBA COJIEH. 1
53, (14, [‘eHeTMYecKash CBSI3b  MEXAY  KiaccaMul?
54 (15 HEOPraHMYECKNUX COEANHEHNH.
55 (16 [lpaktnyeckas  pabora Ne7.  Pemenuel [{udposas naboparopusy
PKCIIEPUMEHTAIBHBIX 3aa4 10 TEME RELEON
«OCHOBHBIE KJIACCBI HEOPTaHUYECKHUX| [{udpoBoit pH. mratuB ¢
coequHeHni». «Onpenenenne pH pacTtBopoB 3aKUMOM; TISITh
KHCJIOT U IET0YEil» XHMHYECKMX CTakaHoB (25
MJT); TPOMBIBAJIKA.
56 (17 KonTponbHaas padorta Ne3 o teme 1
«OCHOBHBIE KJIACCBI HEOPTaHUYECKHUX|
COCTUHEHUINY.
Ctpoenne aroma. Ilepmoamueckuii 3aKOH W NepHOAHYECKAs]

cucremMa xumudeckux 3jemeHToB /[.U. MenaeneeBa (54)

57 |1 CtpoeHue aToMa: ApO, SHEPTETUUECKUM 1
ypoBeHb. CocTtaB spa aromMa: MpPOTOHBI,
HEUTPOHBI. 30TOMNBLI.

58 |2 [lepronnyeckas cucreMa XMMHYECKHX 1

12



biaemeHnToB .M. Menneneera. dusndeckuil
CMBICJI aTOMHOTO  (TIOPSIZIKOBOTO) HOMEpa
XUMHUYECKOTO BJIEMEHTa, HOMEpa TpPYIIbl U
nepuoja NepruoJMuecKOl CUCTEMBI.

59

w

Ilepuonnueckuii 3akon .M. Menpeneena.

—

60

CTpoeHHE HEPTreTUYECKHX YpPOBHEH aTOMOB
MEePBBIX 20 XHUMHUYECKHUX 2JIEMEHTOB
repuoauyeckoi cucremsl ..

Menneineesna.

=

61

3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB aTOMOB
XHMHAYCCKHX 3JICMCHTOB M MX COCIMHCHMI HA
OCHOBE  TMOJIO)KEHUS B  NEPUOAUYECKON
cucreme .M. MeHeneeBan CTpOEHHs aToMa.
3nauenue Ilepunoanueckoro 3akona J[. 1.
Menzaeneena.

Ctpo

eHHe BellecTB. XUMHU4YecKasi CBsA3b (44)

62

1

Mounuas cBiI3b.

63

2

DIIEKTPOOTPULIATETLHOCTh aTOMOB
X MMHYCCKHUX 9JIEMEHTOB. KoBanenTHas
XAMHYECKasl CBSI3b: HEMOJISIPHAS W IMOJIAPHASL.
[ToHsiTHIE O BOJOPOJAHOM CBSI3U U

ec BIIMSHUN Ha (U3HUYECKUE CBOMCTBABEIIECCTB
Ha [IPUMEPE BOJIbI.

—

64

w

MeTannuueckas CBI3b.

65

TUNbl KPUCTAUIMYECKUX PEHIETOK (aToMHas,
MOJIEKYJISIpHAs, HOHHas,

MeTaJlJIM4ecKast). 3aBUCUMOCTh (PU3NYECKUX
CBOMCTB BEILIECTB OT TUIIA

KPUCTAJUIMYECKOW — pemeTkn. PuHaHCOBas
CPAMOTHOCTB. JIeMOHCTpPALlMOHHBII
DKCIepuMeHT.  «Temmeparypa  IIaBICHUS
BELIECTB C Pa3HBIMU TUIIAMHU
KPUCTAJUIMYECKUX PEIIETOK)

[E=Y

[{udposas naboparopus
RELEON

[{udposoit naTunk
TEMIIEpPATypbl  IUIATHHOBBIN;
IMaTYnK TEMIIEpATyphbI
TepMOIIapHbIN

Xumnuyeckue peakuuu (34)

66

1

Crenens okuciienus. Onpeaenenue
CTEIIEHN OKHWCJIEHUS aTOMOB XWMHYECKHUX
SIIEMEHTOB B COETHHEHUAX.

67

OxkucauTenb. BOCCTAaHOBUTEI.

68

KonrtpomnbHas pabora Ned o Teme
«Ctpoenne aroma. Ilepmoanueckuii 3aKOH
JI.1. MenneneeBa. CTpoeHuE BEHIECTBA»

IloBT

opeHmue (24)

69,
70

1,2

IToBTOpEeHME
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KJIACC

Ne i/ Kox-Bo [Ipumevanue
Ne B Tema ypoka 4acoB (MCIOJIb30BAHUE
n/m reme o0opynoBanus Touku
pocTa)
XuMnueckue peakuuun(24)
1 1 CrerneHb OKHCJICHUS. Oxucnurens.1
BoccranoBurens
2 2 CylIHOCTb OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX|1
[pEaKIUi.
Kucaopoa. Bogopoa (14)
3 1 TernnoBoii 3 PEeKT XUMUIECKUX PEaKITHi. 1 [{udposas maboparopus
[TonsiTrie 00 9K30- ¥ SHAOTEPMUUECKUX RELEON
peakuusx. J[eMOHCTpallMOHHBINA 3KCIIEPUMEHT. [{udposoii JaTYHK|
«TemmoBoit 3¢ ekt pacTBOpeHHUS BEIIECTB BBOAC» [TeMIIepaTypsl
[1JIATUHOBBIN
XumMnueckue peakuuu (94)
4 1 [ToHsiTHE O CKOPOCTH XHMMHYECKOW peakiuu.l Ludposas nabopaTopus
DakTOphl, BIMAIOIIME HA CKOPOCTh XHMHYECKOW RELEON
peakuuu. [lonsTHe 0 katanuzarope. [{udpoBoii gaTunk
J/leMOHCTpanMOHHBIN ONBIT. «/3ydyeHue BiIUsAHMS [TeMIIepaTypsl
pa3InYHbIX (PaKTOPOB [1aTUHOBBIN
Ha CKOPOCTb PEAKIUI
5) 2 Knaccupukanus  XUMHYECKMX  peakuud  moll
pPa3IMYHBIM ~ IpPU3HAKaM: 4YHCIYy M COCTaBY|
VCXOJHBIX M TOJYYEHHBIX BEILECTB; U3MEHEHUIO
CTETIIEHEW OKUCIIEHHUs aTOMOB XMMHUYECKUX
DIIEMEHTOB;  NOIJIOUIEHUIO  WJIM  BBIJEJICHUIO
DHEPIHH.
6 3 DIEKTPOIUTHYECKAS] JUCCOLUALIMSL. 1
7 4 (DNEKTPOIUTHI U HEANEKTPOIUTHI. VIOHBI. 1 [udposas mnabopaTopus
KaTnoHbl 1 aHNOHBL. JJabopaTOPHBII OMBIT . RELEON
«CHIIbHBIE U CI1a0bIe AJIEKTPOJIUTHD) [udposoii naTuuk
AIIEKTPONPOBOIHOCTH
8 5 DIIEKTPOIUTHYECKAS JTUCCOITHAITHS KHCHOT,|1
L1€JI0YEN U COTIEH.
9 6 IPeakiiuu noHHOTO OOMEHA 1
10 7 'Y cinoBus npoTeKaHus peakliuii HoHHoroooOMeHna. |1
11 8 [Tpaktueckast pabora Nel. Peakmuu wnonHoroll [udposas mabopaTopus
oOMeHa. RELEON
Hudposoit JATYHK
AIIEKTPONPOBOJHOCTH
12 9 KonrponbHas padora Nel o Teme 1
«XUMHUYECKHE PEAKIII.
Hemertauus! |V — VI rpynn u nx coennnenns (264)
13 1 [Tono>)keHHe HEMETAUIOB B MEepUOANYECKOM|L
crcTeMe XMMHUYeCKuX 3jemMeHToB JI. 1.




MeHnzaeneena. O6IJ_II/Ie CBOMCTBA HEMETAILIIOB.

14 2 ["anorensl: puznyeckre U XUMUYEeCKUecBoicTBa. |1

15, 3,4 |Coenunenus TaJIOr€HOB: XJI0pOBOIOPOI,|1

16 XJIOPOBOJIOPOJIHASL KUCJIOTA U €€ COJIH.

17 /5 Cepa: pusndeckue U XMMUIECKUE CBOHCTBRA. 1

18 6 CoeMHEHUST CEpBl:  CepoBOAOPOM, Cyabhubl,l
OKCH/IBI CEpBI.

19 [7 CepHHCTAs U CEPOBOIOPOIHAS KHCIOTHI M UXCOJH. (1

20, 8,9 [(Cepnas kuciora. 1

21

22 10 KontponbHas pabora Ne2 o Teme 1
«Hemeraiuib

23 11 A30T: pU3MYECKUE U XUMUYECKUE CBOMCTBA. 1

24 |12 AMMUaK 1

25 |13 Conu ammonust. JIabopaTOpHBIl OMBIT. 1 Ludposas mabopaTopus
«O0pa3oBaHHE COJICH aMMOHUSDY RELEON

[udposoit JATYHK
PIIEKTPOIPOBOIHOCTH

26 (14 [TpakTuueckast padora Ne2.Ilomyuenue ammuaka ujl
M3y4ECHHUE €r0 CBOWCTB.

27 |15 OKkcuabl a30Ta. 1

28, |16, IA30THAs KACJIOTA U €€ COJIH. 1

29 (17

30 [18 Docdop: puznueckue nu xumuyeckue cBoicrra. |1

31 (19 Coenunenus (dochopa: okcun ¢ochopa (V)1
opTodochopHast KHCIOTa U €€ CONH.

32 20 Yraepon: puzndeckre U XMMUYeckre cBoucTBa. |1
AnoTponusi yriepona: aimas, rpadur, kapOuH,
(bysIepeHsl.

33 21 Coenunenus yriepona: okcuasl yriaepoma (I1) ml
(1V).

34 22 CoenuHeHMs yriaepoja: yrojpHas KucioTa u eel
COJIHL.

35 23 [TpakTHueckas pabora  Ne3. [Tony4ennel
YTJIEKHCIIOTO ra3a ¥ H3y4YeHHEe er0 CBOWCTB.

36 |24 KpeMHuil ¥ €ro COeqMHEHMSL. 1

37 25 [TpakTHueckas pabota Ned. Pemennell
PKCIIEPUMEHTATIBHBIX 3314 M0 TEME
«Hewmetamiel IV — VII rpynn u uxcoenuHeHuit».

38 |26 KonTponbHaas padoTta Ne3 o teme 1
«Hemeraiuib»

MeTaJiibl M UX coerHenus (144)

39 |1 [TooxeHne METaIOB B IEPHOINUECKON 1

CUCTEME XUMHUYECKUX 3JIEMEHTOB JN.

MenneneeBa. O0mue Gpuznueckre CBONCTBA

15



MeTanaoB. OuHaHCOBas I'paMOTHOCTD.

40 2 Metamuiel B mpupoze u olmme crmocodbl ux|l
MOJTyYEHUSI.
41 3 O0111e XMMUYECKHUE CBOMCTBA METAJJIOB: peakunul
C HeMeTaJJlaMu, KUCJIIOTaMH, COJISIMU.
42 | DIIEKTPOXUMUYCCKUN PsiT HANpsHKEHUHMeTauoB. (1
43, 5,6 [[llenoyHbie METaLIBI M KX COCTMHCHHMS. 2
44
45, [7,8 |[IlenouHo3eMeIbHBIE METAIUIBI U MXCOCAUHCHUS. |2
46
47 9 AJTFOMUHU. 1
48 |10 AM(pOTEpPHOCTb OKCHJIA U TUAPOKCHIAATIOMUAHUS. |1
49 11 Keneso. 1
50 12 CoenuHeHus JKene3a M MX CBOMCTBa: OKcHbLL [udposas maboparopus
rugpokcuasl u cou xxenesa (11 u 111). RELEON
Jlaboparopuslil onbiT N2 11. «OKeneso. Ludposoii JTaTYUK
OKHCIIEHHE JKele3a BO BIAXKHOM BO3IyXe» aBJICHUS
51 13 [TpakTrueckas padota NeS. Pemienue 1
PKCIIEPUMEHTANIBHBIX 3a7ad Mo Teme «MeTaiibl U
X COCAMHCHHUS.
52 (14 KonTponbhast padbota Ne4 o teme «Metasuibl nux|l
COCIMHEHUS
[lepBoHauyajibHbIE CBeIeHUs1 00 oprannyeckux Bemecrax (144)
53, (1,2 [[lepBoHayambHBIC CBEJCHHS O CTPOCHUHU 2
54 OPraHNYEeCKHUX BEIIECTB.
55, 3,4  [YrieBomopombl: METaH, 3TaH. 2
56
57 B 'YT1€BOIOPOIBI: STUJIEH. 1
58 |6 ICTOYHUKM  yTJI€BOAOPOAOB: IMPHUPOJIHBIA Ta3,l
HE(Th, YTOJIb.
59 7 Kucnopoacoaepxamniye  COCIMHEHHUS:  CIHUPTHIL
(MeTaHOJI, 3TaHOJI, TIUIIEPUH)
60, 8,9 |Kucnopoaconep:xaiiie COeAUHEHUS: 2
61 KapOOHOBBIE  KHUCJIOTBI  (YKCyCHas  KHCIOTA,
CTEapUHOBAS M OJICHHOBASI KUCIIOTEHI,
AMUHOYKCYCHAsl KHCIIOTA).
62 |10 brosornuecku BaxKHbIE BEIIECTBA: )KHUPBI. 1
63 |11 buosornuecku BaxxHbIE BEIIECTBA: TIIOKO3a. 1
64 |12 bronornyecku BaXHbIC BEIIECTBA: OCTIKU. 1
65 |13 Kontponbaass pabora Ne 5 «IlepBoHavanbHbIe|l
CBEJICHHSI OPTAaHHNUECKHUX BEIIECTBY.
66 (14 XHUMHYeCcKOe 3arpsi3HeHue OKpyXkaromie cpenbl ull
€ro MOCIe/ICTBHSL.
OCHOBHBIE KJIACChl HEOPraHNYeCKUX coeIMHeHn i (24)
67 |1 [Tpobnema 6€30macHOTO UCIOJIH30BAHUSBEIIESCTB M1

XAMHYECKUX PEAKIUH B
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[MOBCEIHEBHOM KU3HMU.
68 2 ToKcUuYHBIE, TrOploYM€ U  B3pbIBOOIACHBIE|L
BeliecTBa. bbITOBas XMMHUYECKasi TPaMOTHOCTb.
IloBTOpenue (24)

69, |1,2 |[[loBTOpeHue 2
70

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O TIPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JJ151 YYHEHUKAS8 KJIACC

Xumus. 8 knacc/I"abpuensn O.C., OctpoymoB WU.I'., CnagkoB C.A., AKIIMOHEpHOE 00IIECTBO
«M3narenscTBO «lIpocBerenney;
BBenute cBoii BapuaHT:

9 KJIACC

Xumus. 9 knace/I"adbpuensa O.C., OctpoymoB W.I'., Ciagkos C.A., AKIIMOHEPHOE 0OIIECTBO
«UznatensctBo «IIpocBenienue»;
Beenure cBO# BapHUaHT:

METOJUYECKUE MATEPHUAJIBI AJI5S1 YYUTEJISA8 KJIACC

9 KJIACC
YMK TI'abpuensn 0.C.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET 8 KJIACC

9 KJIACC
pPolI

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'OITPOIECCA

HPOEKTOP, KOMIIBIOTEP

YYEBHOE OBOPYJIOBAHHUE

OBOPYAOBAHME /IUIAA ITPOBEJEHUSA IIPAKTHYECKHUX PABOT

PCaKTHUBbI, XUMHUYCCKOC 060py)1013aH1/Ie
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