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ILnanupyemsle pe3yJbTaThl 0CBOCHHS Y4eOHOI0 Npeamera

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHHS OO0YJarOIIUMHCS
IporpaMM CpeaHero odmero oOpa3oBaHus (JTMYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM).
Hay4Ho-meTou4eckoil 0CHOBOH 11 pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHMS POrpaMM
cpeaHero o01iero oopa3oBaHus SBIAETCS CUCTEMHO-ESTEIbHOCTHBIN OAXO/.

B cooTBeTCTBUM C CHUCTEMHO-IEATEIBHOCTHBIM TIOJXOJOM B CTPYKTYypE IJHUYHOCTHBIX
pe3yJbTaTOB OCBOCHHS mpeamera "Xumus'" Ha ypoOBHE CPEIHEro O0IIero oOpa3oBaHUs BBIICICHBI
CJIEAYIOLIME COCTaBIIAIOILUE:

OCO3HaHME OOYYAIOIMMUCS POCCHUMCKON Tpa’kAaHCKOM MIEHTUYHOCTH - TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEAEICHUIO;

HAJIMYHE MOTUBAIUH K 00yUEHUIO;

LIeJICHAMPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUH JMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAJULUN 0a30BOM HAyKU XMMUHU;

TFOTOBHOCTh U CIIOCOOHOCTh OOYyYaroluXcs PYKOBOJACTBOBAaTbCS B CBOEH JEATEIbHOCTU
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTaHOBKaMH, HPUCYIIMMH  IEJIOCTHOM CHUCTEME XHMHUYECKOTO
o0Opa3zoBaHus;

HaJIN4YMe MPAaBOCO3HAHMSI HKOJIOTUUECKOM KyJIbTYphl U CIOCOOHOCTH CTaBUTH L€ U CTPOUTh
KU3HEHHBIC TUTaHBI.

JInuHOCTHBIE pPe3yabTaThl OCBOCHUS MpeaMeTa "Xumus'" 10CTUralTcs B €JUHCTBE yueOHOU
U BOCIUTATENbHON JEATEIbHOCTH B COOTBETCTBUU C T'YMAaHHUCTMUYECKHUMHM, COLIMOKYJIBTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMM M HJleaJlaMH  POCCHHCKOTO TpPakJaHCKOro OOIIecTBa,
NPUHATHIMH B OOIIECTBE HOPMAMHM M TPaBUJIAMH TIOBEACHHUS, CIOCOOCTBYIONIMMH MpoIleccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBIICHHSI TMYHOCTH OOYJaOIIHXCSI.

JINYHOCTHBIE pEe3yNbTaThl OCBOEHMA Mpenmera "Xumusa" oTpaxaroT c(pOpMHUPOBaHHOCTh
OTIbITA IO3HABATENLHOM U MPAKTUYECKOM JeATETbHOCTH 00YUYaIOIUXCs 110 peanu3aliy MPUHATHIX B
oO11ecTBe IEHHOCTEW, B TOM YHCJIE B YaCTH:

1) TpakIaHCKOTO BOCITUTAHUS:

OCO3HaHMS OOYYaIOUIMMMCA CBOMX KOHCTHTYLIMOHHBIX IpaB M 00S3aHHOCTEH, yBaKEHUS K
3aKOHY U MPaBOIOPAIKY;

MPEJCTaBICHUS O COIHUAIBHBIX HOpPMax M TMPaBHJIaX MEXJIMYHOCTHBIX OTHOIICHHH B
KOJUJIEKTHBE;

TOTOBHOCTU K COBMECTHOW TBOPYECKON NEATETBHOCTH MpPHU CO3JAaHUU YUYEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATENIbHBIX 33/1a4, BHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CTMIOCOOHOCTH TIOHMMATh U MPUHUMATh MOTHBBI, HAMEPEHHSI, JIOTHKY W apTyMEHTHI APYTUX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB YU4eOHOU NEesITETLHOCTH;

2) NaTpUOTHYECKOT'O BOCIIUTAHHUS:
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[IEHHOCTHOTO OTHOIICHUS K HICTOPUYECKOMY M HAYYHOMY HACJICAMIO OTEYECTBEHHOW XUMUH;

YBa)XCHUS K MIPOLIECCY TBOPUECTBA B 00JIACTH TCOPUH U MPAKTUUECKOTO IPUMEHEHUS XMMUH,
OCO3HAHUSI TOTO, YTO JIOCTIIKCHHUSI HAYKH €CTh Pe3yJIbTaT JJIUTEIbHBIX HAOIIOICHHH, KPOIOTINBBIX
IKCIEPUMEHTAIBHBIX TIOUCKOB, MOCTOSIHHOTO TPY/A YYEHBIX U TIPAKTUKOB;

MHTEpeca U MO03HABATEIbHBIX MOTUBOB B MOJYYCHUH H TOCIICIYIONIEM aHAIN3e HHPOPMALIUU
0 TIEPENIOBBIX JIOCTH)KEHHUSX COBPEMEHHON OTEYECTBCHHOW XUMHUH;

3) 1yXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS:

HPaBCTBEHHOT'O CO3HAHUSI, STHYECKOTO TTOBEICHHUS;

CIIOCOOHOCTH OIICHWBATh CUTYAIIMH, CBSI3aHHBIC C XUMUYCCKUMHU SIBICHHUSIMU, U IPUHUMATD
OCO3HaHHbBIE PEUICHUS, OPUCHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOC IIOBEICHHE M IIOCTYNIKHM CBOMX TOBApHIICH C TO3UIMN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCJICACTBUN ITUX MTOCTYIKOB;

4) hopMHUpPOBaHUS KYJIBTYPbHI 37J0POBBSI:

MOHMMAaHMs I[IEHHOCTEH 3J0pOBOrO0 W 0O€30macHOro o0pa3a KHU3HH, HEOO0XOIUMOCTH
OTBETCTBEHHOT'0 OTHOIICHHSI K COOCTBEHHOMY (DU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

COOJIIOICHHSI TIPABUII OE301IACHOTO OOpAIIIEHUS C BEIIECTBAMHU B OBITY, TOBCEHEBHOM KU3HU
U B TPYAOBOH JESATEIHHOCTH;

MOHUMAHUSI ICHHOCTH TIPaBHJI MHIMBUIYaTbHOTO M KOJUIEKTHBHOTO 0€30MaCHOTO TIOBEICHHSI
B CUTYAIIHSX, YIPOXKAOIIUX 370POBBIO U KU3HH JIFOJICH;

OCO3HaHUsI TOCJIEJCTBUI M HENPHUATUS BPEIHBIX MPUBBIYEK (YMOTPEONCHHS AJIKOTOIS,
HApKOTUKOB, KypeHHs);

5) TpyIOBOTO BOCIIUTAHUS:

KOMMYHHUKATHBHOW KOMIICTEHTHOCTH B  y4eOHO-HMCCIICAOBATEIbCKON  JIEATSIHLHOCTH,
OOIIECTBEHHO TOJIE3HOM, TBOPUYECKOI U IPYTUX BUAX JACATEIBHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Yy4YacTHE€ B pEHICHWH MPaKTUYECKHX 3a/1ad COIHAJIbHOM
HAINpPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

UHTEpeca K MPaKTUIECKOMY H3Y4EHHIO Podeccrii pa3IMuyHOro po/ia, B TOM YKCIIe Ha OCHOBE
NPUMEHEHHS TIPEIMETHBIX 3HAHHUH 110 XUMHU;

YBaXXCHUS K TPYLY, JIIOISIM Tpy/a U pe3yabTaTaM TPYJIOBOW e TeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHIYAJILHON TPACKTOPUH 00pa30BaHus, Oymyie
npodeccun U peanu3aniy COOCTBEHHBIX XM3HEHHBIX IUIAHOB C YY€TOM JIMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEH K XMMHUH, HHTEPECOB M TIOTPEOHOCTEH 00IIIeCcTBa;

6) 9KOJIOTHYECKOTO BOCIIUTAHUSI:

IKOJIOTMYECKHU IeI1eCO00pa3sHOro OTHOIICHHS K MPHUPOJE, KaAK UCTOYHHKY CYIICCTBOBAHHSI
’KH3HH Ha 3eMIIE;

IMOHUMAHUS TJ100aJBHOTO XapakTepa I3KOJOTHUYCCKUX HpO6J’IGM, BIMAHHUA 3KOHOMHUYCCKUX



MPOIECCOB HA COCTOSHUE TPUPOJTHOM U COLIMATILHOM CpEbI;

OCO3HaHMA HEOOXOIUMOCTH HCIOJB30BAHUS JOCTHKCHUNH XUMHUH JUIS PEHICHUS BOIPOCOB
PalMOHAIBHOIO IPUPOIOIIOJIB30BAHNS;

AKTUBHOTO HEINPUATHS JEHUCTBUM, NPUHOCALIMX BpEI OKPYKAMOIIEH IPUPOIHOU Cpele,
YMEHUS TPOrHO3UPOBATh HEOJArONpUSATHBIE HKOJOTMYECKUE IOCIEACTBUSA IPEeANPUHUMAEMbIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJu4usl Pa3BUTOrO HKOJIOTMYECKOTO MBIIUICHHS, 3KOJIOIMYECKOM KYyJIbTYPBI, OIBITA
JEATCIIBHOCTH ~ DKOJIOTMYECKOM  HAalpaBICHHOCTH, YMEHMsS  PYKOBOACTBOBAaTbCS HMMH B
[IO3HABATEJIbHOM, KOMMYHMKAaTHUBHOM M COLMAJIbHOM MPAKTHUKE, COCOOHOCTH U YMEHMs aKTUBHO
IPOTHBOCTOATH HJICOJIOTHU XeMO(POOHH;

7) HEHHOCTU HAYYHOI'O TO3HAHMUSL:

c(OPMHPOBAHHOE MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAaYKU ¥ OOLIIECTBEHHOW NPAKTUKU;

MOHUMaHMs CIeUM(UKA XUMHUA KaKk HayKd, OCO3HaHHsS €€ poiu B (HOPMHPOBAHUHU
PalMOHATILHOTO HAYYHOI'O MBILIUIEHHUS, CO3JaHUM LEJIOCTHOrO MPEICTABICHUS 00 OKpYXKarolleMm
MUPE KaK O €IUHCTBE IPUPOJBI U YEJIOBEKA, B IIO3HAHUN TPUPOJHBIX 3aKOHOMEPHOCTEN U PEILIEHUN
po0JeM CoXpaHeHHs! IPUPOTHOIO PABHOBECHUS;

yOeXKIEHHOCTH B 0CO00W 3HAYMMOCTH XUMHH JUII COBPEMEHHOH NHMBUJIM3AIMUA: B €€
TYMaHUCTUYECKOW HANpaBICHHOCTH M BaXXHOW pOJM B CO3/IaHUM HOBOM 0a3pl MaTepuaibHON
KYJBTYpBl, PEIIEHUH TIJIOOAIBHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHS YEIOBEUECTBA - CHIPHEBOM,
HHEPreTUYECKOM, MUIIEBON U SKOJOIrMUECKON 0€30MacHOCTH, B Pa3BUTUN MEAULIMHBI, 00ECTIeYeHUN
YCIIOBUH YCIEIIHOTO TPYAA U AKOJIOTHYECKU KOM(POPTHOM KU3HU KaXI0r0 4jieHa 00I1IecTBa;

€CTECTBEHHO-HAyYHONM TIPaMOTHOCTH: IIOHMMaHUs CYIIHOCTM METOJOB  IIO3HAHMS,
UCTOJIb3YyEeMBbIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH MCIOJb30BaTh MOJIydaeMble 3HAHUS IS
aHau3a ¥ 00bACHEHUS IBJICHUN OKPY)KAIOLIET0 MUPA U MPOUCXOAIINX B HEM U3MEHEHUH, YMEHHUS
Jenath 000CHOBAHHBIE 3aKIOYEHHS] HA OCHOBE HAY4YHBIX (DAKTOB M MMEIOLIUXCS JTAHHBIX C LIEJIBIO
IIOJIy4E€HUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITETILHO UCIOJIb30BaTh XUMUYECKUE 3HAHUS JJISl PELIeHUs TPpoOieM B
pEAIbHBIX KU3HEHHBIX CUTYalMsIX;

MHTEpeca K MMO3HAHUIO U MCCIIEIOBATENBCKOM ACITENBHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HENpPEphIBHOMY OOpa30BaHHUIO U €aMOOOpPa30BaHUIO, K
AKTUBHOMY TMOJTYYEHHIO HOBBIX 3HAHUH 110 XUMHU B COOTBETCTBUH C )KU3HEHHBIMU MOTPEOHOCTSIMU;

MHTEpeca K 0COOEHHOCTSIM TpyJia B pa3InYHbIX cepax MpodhecCHOHATBbHON 1A TeIbHOCTH.

MeTtanpeameTHble pe3ybTaThl OCBOEHHSI yueOHOro mpeamMera "XuMus'" Ha ypOBHE CPEeIHETO
o01rero o0pa3oBaHuUs BKIFOYAIOT:

3HaYuUMBbIe U1 (OPMHPOBAHUS MHPOBO33PEHUS OOYYAIOUIMXCA MEXAUCHUIIIIMHAPHBIE



(MeXTpeMeTHBIE) O0IIeHAYYHBIC TIOHSATHUS, OTPAYKAIOIINE [IEIOCTHOCTh HAYYHOW KapTUHBI MUPA U
crenuuKy METOAOB IO3HAHUS, MCIOJb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO,
SHEprus, SBICHUE, TPOIIECC, CUCTEMA, HAYUHBIH (DAaKT, IPUHIIMIL, TUIIOTE3a, 3AKOHOMEPHOCTh, 3aKOH,
TEOPHsI, UCCIICIOBAaHKE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPYTHUE);

YHHUBEpCaJibHbIC ydeOHBIC JeHCTBUS (IT03HABATEIbHBIC, KOMMYHHKATHBHBIC, PETYJISITHBHEIC),
obecrnieunBaromue GopmMupoBanrue (GpyHKIMOHAIBHON T'PAMOTHOCTH W COIMAJIIBHON KOMIICTCHIIMH
00yJarouxcs;

CIOCOOHOCTh ~ OOYYAIOUIMXCS ~ HCIIOJNB30BaTh  OCBOCHHBIC  MEXKIUCIHUILTMHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHUS U YHUBEPCAJIbHbBIC yUCOHBIC ICHCTBUS B TIO3HABATEIILHOW U COIIHATBHOMN
MIPAKTHKE.

MeTtanpeaMeTHbple  pe3yJabTaThl OTPAXKAIOT OBJAJCHUE YHHBEPCATBHBIMU  yYCOHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICHCTBUSMHU.

1. OBnazeHue yHUBEpCaIbHBIMU y4EOHBIMU TIO3HABATEILHBIMU JICHCTBUSAMU:

1) 6Ga3zoBbIe JIOTHYECKUE JCHCTBUA:

CaMOCTOSITENIFHO  (POPMYJIMPOBAaTh W  aKTyaJIM3UPOBATh MpPOOJEMY, BCECTOPOHHE ee
paccMaTpuBaTh;

OIPENeNIATh IeNIM JICATCIIbHOCTH, 3a/iaBas TapaMeTpbl U KPUTECPUU HUX JOCTHIKCHUS,
COOTHOCHTH PE3yJIbTaThl JACITEILHOCTH C TIOCTABICHHBIMU IICIISIMU;

WCIIOJIb30BaTh TIPH OCBOCHHWHM 3HAHWW TIPHEMBI JIOTUYECKOTO MBIIUICHUS - BBIICISATH
XapaKTepHble TPU3HAKM TOHATHM W  yCTaHAaBIMBaTh WX B3aUMOCBS3b, HCIIOIH30BATh
COOTBETCTBYIOIINE MOHSITUS ISl OOBSICHEHUS OT/ICTbHBIX (PAKTOB U SBICHUI;

BBIOMpATh OCHOBAHUS ¥ KPUTEPHH TS KJIACCU(UKAIIMH BENIECTB H XUMHUYECCKHUX PEAKIIHIA,

YCTaHABIIMBATh MTPUYNHHO-CJICICTBEHHBIC CBSI3U MEXKTy U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTHUECKHUE PACCYKIeHUS (MHAYKTUBHBIE, NETYKTUBHBIC, 10 aHAJIOTUH), BBISIBIIATH
3aKOHOMEPHOCTH M TPOTHUBOPEUYHUS B PAacCCMaTPHUBAEMBIX SBICHUAX, (OPMYIHPOBATH BBIBOJBI U
3aKJTFOYCHHS,

MPUMEHSITh B IPOIECCE IMO3HAHUS, WUCIOJIB3YeMbIe B XMMHH CHMBOJHYECKHE (3HAKOBBIC)
MOJIEJIH, TIPe0OPa3OBhIBATh MOJIEIbHbBIE MPEACTABICHUS - XUMHUYECKUN 3HAK (CHMBOJ) SJIEMEHTA,
xuMHu4deckas GopMyIa, ypaBHEHHE XMMHUECKON PEaKkIluy - IPH PEIICHUH YUeOHBIX MO3HABATEIBHBIX
U TPaKTUYECKUX 3a/Jad, NMPUMCHATh Ha3BAaHHBIC MOJCIBHBIC TPEJICTABICHUS JIJIS BBIABICHUS
XapaKTePHBIX MPU3HAKOB MU3yYaeMbIX BEIIECTB U XUMUYCCKUX PEaKITHH.

2) 6a30BBIC UCCIIEIOBATENHLCKHUE JCHCTBUS:

BIIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB M XUMUYECKUX PEAKIUi;

dbopMylMpoBaTh eI W 3aJa4d  HCCIICIOBAHUS, WCIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITEIIEHO C(HOPMYITMPOBAHHBIC BOIIPOCHI B KAYECTBE MHCTPYMEHTA MMO3HAHUS W OCHOBBI JIJIS

(dbopMUpPOBaHUS TUIOTE3bI 10 TPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;



BJIaJIETh HAaBBIKAMHM CaMOCTOSTEIbHOIO IUIAHUPOBAHUS U TPOBEACHUS YYECHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATH yYMEHHS HAOJIIOJATh 3a XOJOM MpOIEcca, CaMOCTOSTEIHHO
MPOTHO3MPOBATh €ro  pe3yibTar, ¢GOpMyIUpoBaTh OOOOMIEHUS H BBIBOJBI OTHOCUTEIEHO
JIOCTOBEPHOCTH PE3YJIbTaTOB HCCIEAOBAHUS, COCTaBISATH OOOCHOBAaHHBIM OTYET O MPOJETaHHOU
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOH HCCIIeAOBATENIbCKOM W TMPOEKTHOW JIEATEbHOCTH,
IPOSIBJIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIBHOMY IIOMCKY METOJOB pEIIeHUs
MPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOI0B MTO3HAHUSI.

3) pabora ¢ uHbOopMaIuei:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX HHPOPMALUH (HAYIHO-TIOMYIISIpHAst JIUTEpaTypa
XUMHYECKOTO COJAEp)KaHWs, CHOpaBOYHBIE TOCOOMs, pecypchl VHTepHera), aHaIM3UpOBAThH
uH(GOPMALIKIO PA3TUYHBIX BUAOB U (HOPM MpEACTaBICHUS, KPUTHUECKH OLIEHUBATH €€ TOCTOBEPHOCTh
U HEMPOTUBOPEUHUBOCTH;

(dbopMyIHpOBaTh 3ampPOCHl M MPUMEHATH PA3IMYHbIE METOABI TPU IOHCKE U OTOOpE
uH(popMaluu, HEOOXOAUMOM /1JIs BBIIIOJIHEHUS YU€OHBIX 33/1a4 ONPEIEICHHOIO TUIIA;

MpUOOpPETaTh OMNBIT MCIIOJIB30BAHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN H
Pa3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpATh ONTHUMAaJbHYIO (popMmy mpezicraBieHus wHGOpMAIMH (CXEMBI,
rpauKH, TuarpaMmbl, TaOJIUIIBI, PUCYHKH U JIPYTHE);

UCMOJb30BaTh HAyYHBIH S3bIK B KauecTBe CpPEJACTBA HpHU paboTe ¢ XUMHUYECKOH
uHpopMaLueil: MPUMEHATh MeXIpeIMeTHbIe (PU3NUYeCKUe U MaTeMaTHUeCKUe) 3HaKU U CUMBOJIBI,
dbopmyIiel, a0OpeBUATYpPbI, HOMEHKIIATYPY;

HCIO0JIb30BaTh U MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPECTBA HATJISITHOCTH.

2. OBnasieHNe YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JIEHCTBUSMMU:

3aJjaBaTh BOINPOCHI MO CYIIECTBY OOCYKAaeMOW TeMbl B XOJe AHajora W/WIN JUCKYCCHUH,
BbICKa3bIBaTh WJeH, (OPMYyJIHPOBATh CBOM NPEJIOKEHHS OTHOCHUTENIBHO  BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYNIaTh C MpPE3EHTALMEW pPE3yIbTaTOB IO3HABATEIIBHON JEATENBHOCTH, IMOJYYEHHBIX
CaMOCTOSITENIEHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPH BBIIIOJIHEHUN XMMHUUYECKOT0O SKCIIEPUMEHTA,
MPAKTUYECKONH pabOThl MO HMCCIEAOBAHHUIO CBOWMCTB M3y4YaeMbIX BEIIECTB, pead3aliH y4eOHOro
npoekta W (GOpMyJIUPOBaTh BBIBOJABI IO pe3yslbTaTaM IPOBEACHHBIX HCCIEAOBAaHUN IyTeM
COIJIACOBAHUS MO3ULIUH B X0/1€ 00CYKIeHUS U 0OMEHA MHEHUSIMH.

3. OBnazieHNE YHUBEPCAIbHBIMU PETYIATUBHBIMU JEHCTBUSAMMU:

CaMOCTOSITENIbHO IUJIAHUPOBAaTh U OCYILECTBISATH CBOIO IO3HABATENbHYIO JESTENbHOCTD,
omnpezenss ee LeNu U 3aJayd, KOHTPOJIMPOBATh M IO Mepe HEeOOXOIUMOCTH KOPPEKTHPOBAThH

npeyiaraeMblii alrOPUTM JEMCTBUM TpU BBINOJIHEHUU YYE€OHBIX M MCCIEI0BaTENbCKUX 3ajad,



BBIOMpaTh Hanbosnee dHPEKTUBHBIA CITOCOO WX PEHICHUS C YYETOM IOITYYEHHUs HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYILIECTBIIATh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HA OCHOBE CaMOaHalIn3a U CaMOOLEHKH.

[IpenMeTHbIC pe3ynbTaThl OCBOCHHUS MPOTrPaMMbl CPEAHETO OOIIEr0 00pa3oBaHUs MO0 XUMUU
Ha 6a30BOM ypOBHE OpPUEHTHUPOBAHBI Ha 0OecTeueHNE MPEUMYILIECTBEHHO 00I1e00pa3oBaTeIbHON U
OOIIEKYIbTYpPHON TOATOTOBKM oOydaromuxcsi. OHU BKIIOYAIOT crenuduyeckue s y4eOHOTO
npeaMeta "XuMus'" HaydHbIE 3HAHUS, YMEHMSI U CIIOCOOBI IEHCTBUI 110 OCBOEHMIO, HHTEPIIPETALIUU
U Mpeo0pa30BaHUI0 3HAHUHM, BUBI EATEIBHOCTH MO MOJIYYSHHIO HOBOTO 3HAHUS M MPUMEHEHUIO
3HAaHUU B Pa3jIMYHBIX YYEOHBIX M pealbHBIX JKU3HEHHBIX CHUTYallUsX, CBSI3aHHBIX ¢ XuUMHeh. B
porpaMMe Mo XUMUH MPEIMETHBIE Pe3yabTaThl IPEICTABICHBI 110 T0/1aM H3yYCHHUS.

K xonmy obyuenus B 11 kjacce mpenMeTHbIE Pe3yJIbTaThl OCBOCHHS Kypca "OOmias u
HEOpraHMYecKas XUMHs'" OTPaXkKaroT:

c(OPMUPOBAHHOCTH MPEJICTABICHUNA O XUMUYECKOW COCTABIISIIOIICH €CTeCTBEHHO-HAYyYHOU
KapTUHBI MHpA, POJIM XUMHUH B TIO3HAHUM SIBJICHUN MPHPOJBI, B (HOPMUPOBAHUU MBIIIICHUS H
KyJbTYpbl JMYHOCTH, €€ (YHKIMOHATBHOH TPaMOTHOCTH, HEOOXOIUMOW JUIS  peIICHUs
MPAKTUYECKUX 3aJa4 M OSKOJOTHYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3I0POBBIO U
MPUPOIHOI cpere;

BJIa/ICHUE CUCTEMOM XMMHUYECKUX 3HAHUM, KOTOpask BKIIOYAET:

OCHOBOIIOJIararolue NOHIATUS (XUMUYECKHUM 3JIEMEHT, aTOM, U30TOI, S-, -, d- 3JIEKTPOHHBIE
opbutanu  aromMoB,  HMOH,  MOJEKyJa,  MOJb,  MOJSPHBIM  00BEM,  BaJCHTHOCTb,
3JIEKTPOOTPHULIATEILHOCTh, CTENEHb OKUCJIEHUS, XHMHUYecKas CBsA3b (KOBaJICHTHas, WOHHa,
METaJUInYecKasi, BOJOPOJIHAs), KPUCTAJUINYECKAs PEIIeTKA, TUITBI XUMHUECKUX PEaKIHid, pacTBOp,
AIIEKTPOJIUTHI, HEAJEKTPOIUTHI, FIEKTPOIUTHYECKAS TUCCOLMAILNS, OKHCINUTENb, BOCCTAHOBUTEID,
CKOpPOCTh XUMHYECKOH peakiny, XMuMHUUECKOE PABHOBECHE);

TEOPHUH U 3aKOHBI (TEOPUs AIIEKTPOIUTUUECKON Arcconnanuy, nepuoaudeckuit 3akon .M.
MemnzeneeBa, 3aKOH COXpaHEHHsI MacChl BELIECTB, 3aKOH COXPAHEHHUS U MPEBPALLEHUS YHEPTUH TIPU
XUMHYECKHX PEaKIHIX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN SI3BIK XHMHH, MHUPOBO33PEHUYECKHE
3HaHUS, JIeKAIlMe B OCHOBE NOHUMAaHMUA NPUYMHHOCTU M CHUCTEMHOCTHM XHMHUYECKUX SIBJICHMH,
(akTOJIOrMUECKUE CBEACHUS O CBOMCTBAX, COCTaBe, MOJYYEHHMH U OE€30MacCHOM HCIIOJIb30BAaHUH
BOKHEHIIINX HEOPTAHWIECKHUX BEIECTB B OBITY M MPAKTHUECKOW JACSITEITHPHOCTH YEJI0BEKa;

Cc(OPMHPOBAHHOCTH YMEHHH BBISIBIISTH XapaKTEPHbIC IPU3HAKY TOHSATHH, YCTAHABIINBATH UX
B3aMMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIHNE MOHATHS MPH ONMMCAHUN HEOPTaHUYECKUX BEIECTB
U UX NpEBpaICHUH;

c(OpPMUPOBAHHOCTh YMEHHUH HCIONb30BaTh XUMHYECKYIO CHUMBOJIUKY Ul COCTaBJICHUS
(dbopMyJ1 BEIIECTB U YpaBHEHUIN XMMHUYECKUX PeaKIuii, cucremarndyeckyto HomeHnkiarypy (IUPAC)

U TPUBHAJIIBHBIC Ha3BaHHA OTACIIBHBIX HCOPraHWMYCCKUX BCIICCTB (yl"apHI)II\/'I ras, erIGKHCJ'ILIﬁ ras,



aMMHUaK, TraiieHasi U3BeCTh, HerallleHas U3BeCTb, MUThEBAs COJa, MUPUT U JAPYyTue);

c(hOPMUPOBAHHOCTh YMEHUN ONPECNISATh BAICHTHOCTh U CTENEHb OKUCIICHUS XUMHYECKHX
9JICMCHTOB B COCAUMHCHUAX PA3JIMYHOTIO COCTaBa, BUIA XUMHUYECKOU CBSI3U (KOBaJIeHTHaSI, HOHHAas,
MeTaJIJINYecKasi, BOJOPOJHAsA) B COCAMHEHHUSAX, THUIl KPUCTAUIMYECKOM pEIIEeTKH KOHKPETHOTO
BellecTBa (aroMHasi, MOJIEKYJIApHas, HOHHAs, MeTa/uIndyeckas), XapakTep Cpeabl B BOJTHBIX
pacTBOpax HEOPraHUYECKUX COCAMHEHUI;

c(hOpPMUPOBAHHOCTh YMEHUH YCTAHABIIMBATH IPHHAIC)KHOCTh HEOPTAHHUECKUX BEIIECTB TI0
X COCTaBy K OINpEIENICHHOMY KJIacCy/TpyIilie COelIWHEHUH (IMpOCThble BEUIecTBa - METAIbl U
HEMETaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOThI, aM()OTEpHBbIE TUAPOKCUIDI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUH PACKPBIBATH CMBICT Mepruoandeckoro 3akona [I.M11. Menneneena
U IEMOHCTPUPOBATH €0 CHCTEMATH3UPYIONIYI0, OOBSICHUTEIBHYIO U TPOTHOCTUYECKYIO ()YHKIINH;

c(OpPMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh ANEKTPOHHOE CTPOECHUE aTOMOB XUMHYECKHX
anemeHToB | - 4 nepuonoB Ilepuoanueckoit cucrembl xumudeckux snemenToB J.M. Menneneesa,

"s-, p-, d-amekTpoHHBIe OpOUTaNmH'", "dHEpreTuYecKrue YpOoBHHU'", OOBACHATH

WCIIOJIb3Ysl MOHSATHUSA
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHUYECKUX AJIEMEHTOB M UX COCIMHEHUU MO MEpPUOAaM U
rpynnaM [lepuoanueckoit cucremsl xumudeckux 3aeMeHToB .M. Meunneneesa;

c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA
HEOPraHWYECKUX BEILIECTB PA3JIMYHBIX KIACCOB, MOATBEPKIATh CYILIECTBOBAHNE FTEHETUYECKOM CBA3U
ME¥XK]ly HEOPTraHMYECKHMMHU BEIIECTBAMHU C MOMOIIBIO YPAaBHEHUN COOTBETCTBYIOIIUX XUMHYECKUX
peaxLuii;

c(OPMUPOBAHHOCTh YMEHHUS KIACCU(PUIIUPOBATH XUMHUYECKHE PEAKIMHU IO PA3TUYHBIM
MpU3HaKaM (YUCITY M COCTAaBY pEarupyrollux BEHIECTB, TEIIOBOMY 3 (PEKTy peakinu, U3MEHEHUIO
CTerneHel OKUCIIEHUS PIIEMEHTOB, OOPAaTUMOCTH PEAKIINH, YIaCTHIO KaTalu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHI COCTABJIATh YPABHEHUS PEaKUUi pa3TUYHbBIX TUIIOB, MTOJHbBIE U
COKpaIlleHHbIE YPaBHEHHUS peaKlIii HOHHOTO OOMEHA, YUUTHIBAs YCIOBUS, IPU KOTOPHIX 3TU PEAKIIUU
UIYT 10 KOHIA;

c(hOpMHUPOBAHHOCTb YMEHUN MPOBOJIUTH PEAKIINH, TOITBEPIKIAIOIINE KAUYECTBEHHBIN COCTaB
Pa3JIMYHBIX HEOPTAHUYECKUX BELIECTB, PACIIO3HABATH OIBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOLIUE B
BOJIHBIX PACTBOPax HEOPraHUYECKUX BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUM PACKpPBIBATh CYIIHOCTH OKHCIUTEIHbHO-BOCCTAHOBUTEIHHBIX
PEaKIHil MOCPEACTBOM COCTaBIICHUS SJIEKTPOHHOTO OajlaHca ATUX PeaKIIHii;

c(hOPMUPOBAHHOCTh YMEHUH OOBSICHATH 3aBHCHUMOCTH CKOPOCTH XMMHYECKOH pEeakiuu OT
pa3IM4YHbIX (AKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PAaBHOBECHSI B 3aBUCUMOCTH OT BHEIITHETO
BozaeiicTBus (nmpuHnun Jle Illarense);

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEPU30BATh XUMUUYECKUE MPOIECCHI, JICKAIINE B OCHOBE

IMPOMBIINIJICHHOT'O  MOJY4YCHUSA cepHoﬁ KHCJIOTBI, aMMHaKa, a TaKXC CCbOpMI/IpOBaHHOCTI)



npencTaBieHuii 00 OOIMX HAy4YHBIX NPUHIUNAX M SKOJOTHYECKHX MpodjIeMax XHUMHUYECKOTO
MIPOU3BOJICTBA;

cOPMUPOBAHHOCTh YMEHHI TPOBOJUTH BBIYMCICHUS C HCIIOJIB30BAHUEM TIOHSATHS
""MaccoBast 0JIsl BELIECTBA B pacTBOpe", 00bEMHBIX OTHOIICHU Ta30B MPU XUMUYECKHX PEaKLUsX,
Macchl BellecTBa WM O00beMa ra3oB MO HU3BECTHOMY KOJIMYECTBY BEILECTBA, MAacce WM 00beMy
OJIHOTO M3 YYacTBYIOIIUX B PEAKIIMU BEIIECTB, TETUIOBOTO 3P deKTa peakiud Ha OCHOBE 3aKOHOB
COXpaHEHHUS MACChl BEUIECTB, IPEBPAILICHUS U COXPAHCHUS YHEPTUU;

c(OpPMUPOBAHHOCTh YMEHHI COONIOAATh MpaBHUJIA IMOJIB30BAHMS XMUMHUYECKON IMOCYIONW M
1ab0paToOpHBIM 000PYAOBaHUEM, a TaKXKe MpaBHiia OOpalIeHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITTOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OMBITOB;

c(OPMUPOBAHHOCTh YMEHUW IUIAHUPOBATh M BBINOJHATh XUMUYECKHH JKCICPUMEHT
(paznmokeHue MepoKCUaa BOJAOPOIa B MPUCYTCTBUU KaTallu3aTopa, ONpeaeTeHHe Cpellbl pacTBOPOB
BEIIECTB C MOMOIIbIO YHUBEPCAIBHOT'O MHIUKATOPA, BIMSIHUE Pa3NUYHBIX (AaKTOPOB HA CKOPOCTH
XUMHUYECKON PEaKIINK, peaKIiu HOHHOTO 00OMEHa, Ka4YeCTBEHHBIE PEaKIIUU Ha CyiIb(har-, kapOoHaT-
U XJIOpUI-aHUOHBI, HA KATUOH aMMOHHUS, PEIIEHNE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMam "MeTauibr"
u "Hemeramnbl") B COOTBETCTBHHM C MpaBWJIaMH TEXHUKH OE30MacCHOCTH MpH OOpallleHHuu C
BEIIECTBAMH U JTaOOPATOPHBIM 00OPYAOBAaHHMEM, TMPEACTABIATh PE3YJIbTaThl XHUMHUYECKOTO
IKCIIEPUMEHTA B ()OpME 3aITUCH YPABHCHUN COOTBETCTBYIOIIUX PEAKIIU B (HOPMYIHPOBATH BHIBOJIBI
Ha OCHOBE 3THUX PE3YJIbTATOB;

chOpPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XHMHUUYECKYI0 HH(OpMaInio,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOUHUKOB (CpeJCTBa MAaCCOBOM KOMMYHUKAIUU, IHTEpHET U IpyTUX);

c(hOPMHUPOBAHHOCTh YMEHHH COOJIIOAaTh TIpaBUiIa HKOJOTHYECKH II€JIeCO00pa3HOTOo
MOBEJICHUS B OBITY U TPYAOBOM JICSITEIILHOCTH B LIEJISTX COXPAHEHHUS CBOETO 37I0POBBS M OKPYXKAIOIIEH
MPUPOJIHOM Cpenbl, 0CO3HABaTh OMACHOCTh BO3JECHCTBUS Ha KUBBIE OPraHU3MBI ONpPEAECIECHHBIX
BellecTB, MoHMMas cMbica mokaszatens [1JIK, moscHATe Ha mpuMepax crmocoObl YMEHBIICHHS U
MPEOTBPAIIEHUS X BPEIHOTO BO3CHCTBHUS HA OPTaHU3M YEJIOBEKA;

JUIsl 00y4Jaromuxcs € OTpaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbS: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA,

JUISL CTICTIBIX M CTA0O0BUIAIIMX OOYYAIOUIUXCS: YMEHHE HCIONIb30BaTh PElbe(PHO TOUCHHYIO
cucreMy o6o3nauenuii JI. bpaiins mis 3anucu XuMudeckux Gopmy.

Conep:kanue y4e0OHOro npeamera

OO01mast u HeopraHuveckasi XuMHsl.

1. TeopeTnuecknue OCHOBBI XUMUHU.

XuMudeckuil 3neMeHT. AToMm. Sfnpo aroma, HW30TOMBL. DJEKTPOHHAs 00OJIOYKA.
DHEpPreTUYecKue YpPOBHH, MOAYPOBHU. ATOMHBIE OpOWTaH, S-, p-, d- ameMeHThl. OcoOeHHOCTH

pacmpeneneHrs dJEKTPOHOB IO OpOUTANsIM B aTOMax AJIEMEHTOB TEPBBIX YETBIPEX MEPHOJIOB.



OneKTpoHHask KOH(GUTypalus aTOMOB.

Ilepuonnueckunn 3axkoH u Ilepuommueckas cucreMa XHMHMYECKUX dieMeHToB J[.M.
Menpeneesa. CBsi3b NEPUOANYECKOTO 3aK0HA U lleproanueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB
J.N. MenpaeneeBa ¢ COBpEMEHHOU TEOPHUEH CTPOSCHHS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX MU MPOCTHIX U CIIOKHBIX BEILIECTB 110 FPyMIaM U IEPUOIaM.
3HaueHUE MEepUOINYECKOr0 3aKOHA B pa3BUTUN HAYKH.

CrpoeHue BeulecTBa. XUMHUYECKass CBA3b. BHIbl XMMHUYECKOH CBA3M (KOBaJIEHTHAs
HEeNoJIsipHasl W TOJIsIpHAsi, WOHHAs, MeTauindeckas). MexaHu3Mbl 00Opa3oBaHMsI KOBaJEHTHOM
XUMUYECKOW CBs3U (OOMEHHBI M JOHOPHO-aKLENTOPHBIM). BomopomHas cBs3b. BameHTHOCTS.
DneKTpoOTpULATENIbHOCTD. CTEeNEHb OKUCIEHNs. FIOHbI: KaTHOHBI M AHUOHBI.

BemectBa MOJEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHSA. 3aKOH ITOCTOSIHCTBA COCTaBa
BELIECTBA. THUIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIIA
KPUCTAJUIMYECKON pELIETKH.

[TonsTue o aucnepcHbIX cucreMax. VICTUHHBIE U KOJIJIOWIHBIE pacTBOpbl. MaccoBas noss
BELIECTBA B pacTBOpE.

Knaccudukanusa Heoprannueckux coeauHeHuil. HoMeHknaTypa HEeOpraHmueckux BeEIIeCTB.
['eneTnueckasi CBA3b HEOPraHUYECKUX BELIECTB, MPUHAAJICKAIIUX K PA3TIMUYHBIM KIJIACCaM.

Xumnueckas peakuus. Knaccupukamuss XMMHYECKHX pPEaKIUMid B HEOPraHUYECKOH U
OpraHMYecKON XMMMH. 3aKOH COXPAHEHHS MAacChl BEIIECTB, 3aKOH COXPAaHEHUS U IpEeBpalleHUS
SHEPTUU MPU XUMHUUYECKUX PEAKIIUIX.

CKopocTh peakIuy, €€ 3aBHUCHUMOCTh OT pa3Nu4HbIX (akTopoB. OOpaTHMble peakiuu.
Xumudeckoe papHoBecue. GaKkTOPHI, BIHSIONINE HA COCTOSHUE XMMHUYECKOTO paBHOBecHs. [IpunImn
Jle larense.

OnexTponuTuueckas auccoruanus. CuiabHble U cladbie 2eKTponuThl. Cpela BOTHBIX
pPacTBOPOB BEIIECTB: KUCTasi, HEUTpalbHas, IeaoyHas. Peakiuu nonHoro ooMeHa.

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIHH.

DKCIEPUMEHTAIBHBIE METOJIbI M3YYCHHS BEIECTB M HMX IPEBpAIICHUN: IEMOHCTpAIUs
tabnun "llepuoanueckas cucrtema xumuueckux snemeHToB J[.1. MenneneeBa", uzyuenue Mmojaenei
KPUCTAJIMYECKUX PEIIeTOK, HAOMIOJeHHEe ¥ OIMUCAaHUE JEMOHCTPAlMOHHBIX M JIaDOpaTOPHBIX
OTBITOB (pasfio’KeHUE MEepPOKCHIa BOAOPOJA B MPUCYTCTBUM KaTallM3aTopa, OMPENEIICHHE Cpeibl
pacTBOPOB BEIIECTB C IMOMOUIbI0 YHUBEPCAJIHLHOTO HWHAMKATOpa, pPEaklMU HOHHOTO OOMEHa),
MpOBeJICHNE MPAKTHUECKON paboThl "BrusHue pa3nuyHbix (PAKTOPOB HA CKOPOCTh XHUMHUYECKOM
peakuuu".

Pacuernsbie 3anaun.

PacueTsl mo ypaBHEHUSIM XUMUYECKUX PEAKIIUN, B TOM YHCIIE TEPMOXUMUYECKUE PACUETHI,

pacyeThl C UCMOIB30BaHNEM MOHATUA "'MaccoBas 10Jisl BemecTna'.



Paznen 2. Heoprannueckasi Xumus.

Hewmeramnsl. [Tonoxenue HemeramuioB B [lepruoanyeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB
.M. MenneneeBa W OCOOCHHOCTH CTpOeHHUS aTroMmoB. DHU3MYECKHE CBOWCTBA HEMETAIIOB.
AmoTponusi HeMeTauIoB (Ha IpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

XHWMHYECKHE CBOMCTBA BaXXHEHIIMX HEMETAIOB (TajoreHoB, cepbl, a30Ta, (ocdopa,
yriepojia U KpeMHUs1) U UX COCAUHEHUN (OKCHIOB, KHUCIOPOACOJEPKAIIMX KHUCIOT, BOJOPOIHBIX
COCIMHEHU).

[IpumeHeHne BaxXHEUIINX HEMETAIUIOB U UX COCAMHEHUN.

Mertaiuel. [Tonoxenue meramioB B [lepuonuueckoit cucteMe Xxumuyeckux sinemento J1.1.
MengeneeBa. OCOOEHHOCTH CTPOSHUS JJICKTPOHHBIX O0OJI0YEK aroMoB MeTauioB. OOmue
¢usnueckue cpoiictBa MeTauioB. CIUlaBbl METAJUIOB. OJEKTPOXUMHUYECKUM psAl HaNpsKEHUN
METaJII0B.

XHWMHYECKHE CBOMCTBA BAXKHEWIIMX METAUIOB (HATPUM, Kadui, KaJIbIMK, MarHuw,
ATIOMUHHM, IUHK, XPOM, JKEJ€30, MEJIb) U UX COCIMHECHUMN.

OO6m1re ciocoObI oMyYeHHst MeTaJUIOB. [IpiMeHeHe MEeTaJIOB B OBITY M TEXHHUKE.

DKCHepUMEHTAIbHBIE METObl U3YUEHUS BEUIECTB U UX MPEBPAIICHUI: U3yUEHHUE KOJJIEKIINU
"MeTasuibl ¥ CIIaBbl", 00pa3IioB HEMETAILIOB, PEIIEHNE YKCIIEPUMEHTAIBHBIX 3a/1a4, HA0II0/IeHUE 1
OTMCAHUE JEMOHCTPAIMOHHBIX M JJAOOPATOPHBIX OIBITOB (B3aUMOACHCTBHE THAPOKCHIA ATFOMUHHUS
C pacTBOpaMHU KHUCJIOT U IIEJIOYEH, KaUeCTBEHHBIC PEaKIIMN Ha KATHOHBI METAJJIOB).

Pacuernsic 3amaun.

Pacuetsl Macchl BeriecTBa WM 00beMa ra3oB MO U3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce
UM 00BEMY OJIHOTO U3 YYACTBYIOUIMX B PEAKIIMH BEIIECTB, pacUeThl MacChl (00beMa, KOJIMYECTBA
BEII[ECTBA) MPOIYKTOB PEAKIIUH, €CITU OJTHO M3 BEIECTB UMEET IMIPUMECH.

2. XuMus U KU3Hb. MEXIPEMETHBIE CBSI3H.

Ponp xumuu B oOecriedeHUH 3KOJOTUYECKON, SHEPTEeTHUECKON U MUIIEBON 0e30MacHOCTH,
pa3BuUTUU MeIUIMHEL. [IoHATHE O HAyYHBIX METOaX MO3HAHUS BEIIECTB U XUMHUYECKUX PEAKITUN.

[Ipencrasnenus: 06 0OMKMX HAYYHBIX TPUHIIUIAX TPOMBIIIIEHHOTO TOJYYCHHS BaXKHEUIIINX
BEIIIECTB.

UenoBek B MHpE BEUIECTB W MAaTEpPUAIOB: BAXHEHIINE CTPOUTEIbHBIE MaTepUalbl,
KOHCTPYKIIMOHHBIE MaTepuajbl, KPAacKH, CTEKI0, KepamMuKa, MaTepuaibl ISl JJIEKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAHNYECKUE U MUHEPAIbHBIC yI0OPEHHS.

Xumusi M 370pOBbE YENOBEKA: IMpaBUJia MCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENaparos,

ImpaBujia 0e30IMacHOTO UCIIOJIb30BaHUS npemnaparoB OBITOBOI XMMUHU B MOBCEIHEBHOM JKU3HU.



TemaTuueckoe IIAaHUPOBAHUE

Ne | HaumenoBanwue pazznena u | KomuyectBo | KoHTponbHBIE paboTHI, [TpakTuyeckue paboTHI,
n/m TEM MpPOTrpaMMBbl 4acoB KOJI-BO 4acOB KOJI-BO 4acOB
1 | Teopernueckue OCHOBBI 15 1 1
XUMHAH
2 | Heopraauyieckas Xumust 15 1 1
3 | XuMus ¥ )KU3Hb 4




I'padpuk KOHTPOIBLHBIX padoT

Ne [Tnanupyemast PakTuyeckas Tema 3anaTus

n/a nara nara
1 K/p Nel mo teme "TeopeTndyeckue OCHOBBI XUMHUH".
2 K/p Ne2 no teme "Heopraunueckasi Xumusi'".




I'paduk npakTuyeckux padbor

Ne [Inanupyemast dakTuyeckas Tema 3anaTus
n/a nara nara
1 . Nel "Tabmuua "llepuogudeckass cCUCTEMa XUMHYECKUX
anemenTtoB JI.M. Menneneena".
2 J. No2 "Mopenu KpuCTaUIM4eCKUX PeleToK .
3 JlLo. Nel '"Pa3znmoxeHue mepokcuzaa BOJOpoJa B
MPUCYTCTBUU KaTajau3aropa'.
4 [T/p Nel "BnustHue pa3nuyHbIX (AKTOPOB HAa CKOPOCTH
XUMHUYECKOW peakiuu'.
) Jl.o. Ne2 "Ompenenenue cpeabl pacTBOPOB BEIIECTB C
MIOMOIUIbIO0 YHUBEPCAIBHOIO MHAMKATOpa'.
6 JI.o. Ne3 "Peaknuu nonsoro oomena'.
7 J1. Ne3 "Konneknus 00pa3iioB HEeMETa/LIoB" .
8 JI. Nod "Konnexnus "MeTajibl U CILUIaBHL".
9 Jl.o. Ne4 "BzaumopnelicTBUE THJIPOKCHIA AITIOMHHHS C
pacTBOpaMH KUCJIOT U 1IEJI04ei”.
10 Jl.o. Ne5 "KauecTBeHHBIC peakllMi Ha KATHOHBI METAJIIOB".
11 [T/p No2 "PemieHue sKCIEpUMEHTAIBHBIX 3a7a4 10 TeMe

"Heopranuueckas xumus'.




IToypouHoe JIaHUPOBaHUE

Ne | ITnanupyemasi | Dakrtuyeckas Kon-Bo
Tema ypoka KoppexTupoka
/o naTa naTa 4acoB
1 XUMHUYECKHH 3JIeMEeHT. ATOM. DJIEKTPOHHAs! KOH(UIypauus aToMOB.
2 Ilepunonnuecknii 3axkoH u [lepuonnueckas cucreMa XuMu4eckux aaemeHTos J[ .M.
Menneneesa. J. Nel
3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB XUMHUYECKHX AJIEMEHTOB U 00pa3yeMbIX UMH HPOCTBIX
3 Y CJIOKHBIX BELIECTB IO TPYIIaM U epruojaaM. 3HauyeHHe epruoIMIecKoro 3aKk0Ha B pa3BUTHH
HayKH.
4 CrtpoeHue BemecTBa. XuMu4eckast cBa3b. BogoposaHast cBsa3b. TecT
5 BaneHTtHOCTB. DnekTpooTpuLaTeNnbHOCTh. CTeNeHb OKUCIeHHs. BerecTBa MOJIEKYISIPHOTO U
HEMOJIEKYJIIpHOTO cTpoeHus. /. Ne2. Tect
6 IToHsiTHE O AMCIIEPCHBIX CHCTEMAX.
7 Krnaccudukarys HeOpraHMYECKUX COCTUHEHUM.
8 Xumuueckas peakuus. Tect
9 Pacuernas 3ajaua "PacyeTsl o ypaBHEHHAM XUMHYECKUX PEAKIIHIA, B TOM YHCIIE
TEPMOXHMHUYECKHE PACUEThI'".
10 PacuetHag 3agada "PacyeTsl ¢ HCIOJIL30BaAHUEM ITOHITHUS '"MaccoBast 10 BelecTna'.
11 CKOpPOCTb peakiiy, e 3aBUCHMOCTb OT pa3iIu4HbIX (akTopoB. JLo. Nel
12 1l/p Nel "Brusinue paziuunvix paxmopos Ha ckopocms xumudeckou peaxyuu". UTH Nel0.3
13 DIIeKTponuTHYEeCKas quccoumanus. JL.o. Ne2, 3
14 OKuCINTENTFHO-BOCCTAHOBUTENbHBIE peakunu. Tect
15 K/p Nel no teme ""Teopernyeckue 0OCHOBBI XUuMum''.
16 PHO (K/p Nel). [lonoxenue HemerasioB B Ileproanyeckoii cucreMe XUMHIECKHX
anementoB .. MeHnneneeBa u 0coOOEHHOCTH CTPOSHHS aTOMOB. /[. Ne3
17 PuznvecKre CBOICTBA HEMETAIIIOB.
18 XMMHUYECKHE CBOWCTBA I'aJIOTEHOB, CEPhI U UX COEJIUHEHUIA.
19 XuMHUYECKHE CBOHUCTBa a30Ta, pocdopa u ux coeaunennid. Tect
20 XHUMHYECKHE CBOMCTBA yIiepoia, KpEMHHUS U MX coeauHeHui. TecT
21 IIpumMeHeHue BaXXHENIINX HEMETAJUIOB U UX COeIMHEHUM. TecT




Pacuernas 3amaua "PacueTsl Macchl BCIICCTBA UJIN 00BEMA Ta30B MO HU3BECTHOMY KOJIMYCCTBY

22
BEIIecTBa, Macce Wi 00beMy OJTHOTO W3 YUACTBYIOIINX B PEAKINH BEIIecTB".

23 Mertasuibl. O61ire GU3MYECKUe CBOMCTBA METALIOB.

24 CrnnaBel METaJJIOB. DIEKTPOXUMUUECKUN PsIl HAPsSHKEHUH MeTayioB. /. Ned

o5 XuMHUYeCcKue CBOMCTBA HATPUs, Kallnd, KaJIbI1s, MarHus, allOMUHUS U UX COEMHEHUM. JI.0.
Ned, 5

26 XUMHUYECKHE CBOWCTBA IIMHKA, JKeJIe3a U UX coequHeHud. TecT

27 XuMHYECKHE CBOMCTBA XpOMa, MEJIM U UX coeAuHeHun. Tect

28 1/p Ne2 "Pewenue sxcnepumenmanvhulx 3a0ay no meme "Heopeanuueckas xumusa". UTH
Mel0.3

29 Pacuernas 3amada "PacueTsl Macchl (00beMa, KOJTHMYECTBA BEIIECTBA) TPOAYKTOB PEAKIIUH,
€CJIM OJTHO U3 BEIIECTB MMEET MPUMECH .

30 K/p Ne2 no teme "Heopranuyeckasi xumus".

31 PHO (K/p Ne2). Ponb xuimMuu B 00€CTICUeHUN SKOJIOTUIECKOM, SJHEPIeTUIECKOH 1 MUIIEBOH
0e30MacHOCTH, Pa3BUTUH MEAMLIUHBI.

32 IIpeacraBnenust 00 OOLIMX HAyYHBIX MPUHLMIAX HMPOMBIIUIEHHOIO MOIYYEHHS BaXKHEHUIIMX
BEIICCTB.

33 Yesi0BEK B MUPE BEIIECTB M MATEPHAIIOB.

34 XHMUS ¥ 310pOBbE YETOBEKA.




