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IMosicHuTeEIbHAS 3aNIMCKA.

ITporpamMma 371€KTUBHOT O Kypca IpeHa3HaueHa i odydaromuxcs 11 kinaccoB u paccuntana Ha 34 yaca.
ConepxaHue Kypca COOTBETCTBYET HOpMAaTUBHBIM JJoKyMeHTaM EI'D u cooTHeceHo ¢ TpeboBaHUsIMU
rocyJIapCTBEHHOIr0 00pa30BaTeIbHOIO CTaHAAPTA K MMOJrOTOBKE BBIITYCKHUKOB CpeHEN 00Iel MIKOJIbI.
JlaHHBIN KypC MO3BOJIUT BOCIOJIHUTH MPOOENbl B 3HAHUAX yUAIIUXCS U HayaTh LeJICHANPaBICHHYIO
IIOJrOTOBKY K CJau€ UTOrOBOr0 3K3aMeHa 110 XUMUHU.

Bri0op TeM, H3ydaeMbIX B paMKax JIaHHOTO 3JIEKTUBHOIO Kypca, CBA3aH C BEAYIIMMHU pa3/ielaMu
LIKOJIHOT'O Kypca XUMUH, PEACTABJIEHHBIMUA B KOHTPOJIBHO- U3MEPUTENIBHBIX MaTepHaIax sl IPOBEACHHUS
EI'D. Conepxaiuecs B Kypce pacyeTHbIE 3aJJa4l Pa3InYHOr0 YPOBHS CI0KHOCTH (6a30Boro,
MOBBIIIEHHOT O ¥ BBICOKOT'0) HE BBIIETICHBI B OTJECNbHBIN pa3/ien, a BKIOYEHBI B KOHTPOJIbHBIE
U3MEpHUTENbHbIE MaTEepHalIbl COOTBETCTBYIOIIMX TeM. [Ipu u3ydeHnn kypca pekoMeHayeTcs o0paTuTh
0c000€ BHUMaHHE Ha T€ 3JIEMEHTHI COAEPKaHMsI, YCBOEHHE KOTOPBIX, KaK ITOKa3bIBalOT pe3ynbTaThl EI'D,
TPaJUIIMOHHO BBI3BIBAET 3aTPYAHEHUA y ydammxcs. K ux unuciay oTHOCATCS MOHATHS: «CKOPOCTh
XUMHUUYECKUX PEAKLUN», «<XUMUYECKOE PABHOBECHE), «THJIPOJIN3 COJIEI», «OKUCIUTEIBHO -
BOCCTAHOBUTEIIbHBIE PEAKIIHY, «IJIEKTPOJIU3», «XUMHUUECKUE CBOMCTBA U CIIOCOOBI MOTy4€EHHsI OCHOBHBIX
KJIACCOB HEOPraHMYECKUX U OPraHUYECKHUX BEUIECTB)», «T€HETUYECKas CBA3b MEXIY KJacCaMU
HEOPraHUYECKUX U OPraHMYECKUX BellecTBy». ONpeneseHHble TPy IHOCTH BO3HUKAIOT Y HIKOJIBHUKOB TaKXKe
IIPU PEIIEHUH PAaCUETHBIX 3a]]a4, OCOOEHHO BBICOKOTO YPOBHSI CJIOKHOCTH.

Ilenw Kypca:
[J ITonroroBka yyamuxcs K cgaue EI'D mo xumun.

[] ®opmupoBaHue 0a30BbIX YMEHHUH, HEOOXOAUMBIX JUIS IPOJIOJDKEHH T 00pa3oBaHus U NpodeccruoHaIbHOM
NeATeIbHOCTH.

3aoauu Kypca:

(] IToBTOpHUTH, CUCTEMATU3UPOBATH M 00OOIIUTH OCHOBHBIE TEOPETUUECKHE BOMPOCHI Kypca XUMHUH.

(] Pa3BUTh yMEHUS BBIACIATD IJIaBHOE, YCTAHABIUBATD IPHUUHHO- CIICICTBEHHBIE CBSI3U, B3aUMOCBSI3U
cocTaBa, CTPOCHHS U CBOMCTB BEUIECTB.

[ ChopMupoBaTh yMEHUsI TPAKTUIECKH MPUMEHSAThH MOTYYECHHBIC 3HAHUS.

(1 ChopmupoBaTh yMeHUS pabOTATh C pa3TUIHBIMU THUITAMH TECTOBBIX 3aJaHUM, 3aTIOTHSITH OJaHKU
OTBETOB, IIJIAHUPOBATH BPeMs PaOOTHI HAJl Pa3TMYHBIMU YACTSIMHU dK3aMeEHa.

Ilnanupyembie pe3yabTaTbl OCBOeHUs Kypca «IIpakTuueckas Xummuspy

JIMYHOCTHBIE Pe3yJbTAaThI

B cooTBeTCTBHH € CHCTEMHO-AESATEIBHOCTHBIM MOAXOAOM B CTPYKTYPE JUYHOCTHBIX PE3YyJbTAaTOB
OCBOGHMS TIperMeTa «XHUMHUS» Ha YPOBHE CpEeIHEro o0Imero oOpa3oBaHUSl BBIJCICHBI CIEAYIOIINE
COCTaBJIIIOLIME:

OCO3HAHME OOYYAIOUIMMHUCSA POCCHMCKONM TPaXTAaHCKOH HWIEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITEIIbBHOCTU U CaMOOIPE/EIEHUIO;

HAJIMYUEe MOTHBAIUU K 00y4YEHUIO;

I[eJIEHANPaBIIEHHOE Pa3BUTHE BHYTPEHHUX YOSXKIEHHUI JTMUYHOCTA Ha OCHOBE KIJIIOUEBBIX IIEHHOCTEH U
HMCTOPUYECKHUX TPAJIULIMK 0a30BOM HAYKH XHUMUU;

TOTOBHOCTh U CIIOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOCU IESATENBHOCTU I[EHHOCTHO-
CMBICJIOBBIMH YCTaHOBKaMH, PUCYIIMMH LIETTOCTHON CHCTEME XMMHUECKOr0 00pa30BaHMs;

HAJIMYUE TPABOCO3ZHAHUS DSKOJOTMUECKOH KYJIbTYpPhl M CIOCOOHOCTH CTaBUTh LIETH U CTPOUTH
YKU3HEHHBIE TIJIaHBI.

JImaHOCTHBIE pPE3yNbTaThl OCBOCHHS TpeaMeTra «XUMHs» JIOCTHUTAIOTCS B EIUHCTBE Y4YeOHOU U
BOCITUTATENBHON JEATEIBHOCTH B COOTBETCTBHM C T'YMAaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMHU, TYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSAMHU M UJ€aaMH POCCUUCKOTO TPaXXIaHCKOTO 00IeCTBa, MPUHATHIMHA B OOIIIECTBE
HOpPMaMH | TPaBUJIAMH ITOBEICHHS, CIOCOOCTBYIONIUMH IPOIECCAM CaMOIO3HAHUS, CAMOPa3BUTUSA U
HPABCTBEHHOT'O CTAHOBJICHUS TUYHOCTH O0YJaIOIIUXCSI.



JIuuHOCTHBIE pE3YyibTaThl OCBOEHUS HpeaMeTa «XHUMHUS» OTpPakaroT CHOPMHUPOBAHHOCTH OIBITA
[I03HABATEJIbHOM M IMPaKTHUECKOH JEeATENbHOCTH OOYyYaloLMXCs MO0 pealu3alud MPUHSITHIX B OOIIECTBE
LIEHHOCTEW, B TOM YMCJIE B YACTH:

1) rpa:knaHCcKOro BOCIIUTAHUS

0CO3HAHUSI 00YUYAIOIIMMUCS CBOMX KOHCTHUTYIMOHHBIX MpaB U OOS3aHHOCTEH, YBa)KEHUS K 3aKOHY U
MIPaBONOPAIKY;

MPEICTaBJICHUS] O COLIMAJIBHBIX HOPMaX U MPaBHJIaX MEXKJINYHOCTHBIX OTHOLIEHUH B KOJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM NESTENbHOCTU MPH CO3JaHUU YUEOHBIX IPOEKTOB, PELUICHUU
y4eOHBIX U MTO3HABATENBHBIX 3371a4, BHIMTOJHEHHH XHMHYECKHUX dKCIIEPUMEHTOB;

CMOCOOHOCTH TIOHMMAaTh W TNPUHUMATh MOTHBBI, HAMEPEHHUs, JOTUKY M apryMeHTHl APYTUX MPHU
aHaJIM3€e Pa3IMYHBIX BUI0B y4eOHOM 1eITeIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIMTAHMSA

[IEHHOCTHOT'O OTHOIIEHHS K HCTOPUYECKOMY M HAYYHOMY HAcCJIEINI0 OT€UEeCTBEHHON XUMUH;

YBaXEHUS K MpOILECCYy TBOpYECTBAa B 00JACTH TEOPUU U MPAKTUYECKOrO MPUMEHEHHUS XUMMHH,
OCO3HaHUS TOrO, YTO JOCTHMKEHHS HAyKH €CTh pe3yJibTaT JIMTEIbHBIX HAONIOJIEHUH, KPOMOTIUBBIX
9KCIIEPUMEHTAJIbHBIX [10MCKOB, IOCTOSTHHOTO TPyAa YYEHBIX U IPAKTUKOB;

WHTEpEeCa U MO3HABATEIbHBIX MOTHUBOB B NOJYYE€HHUU U MOCIEAYIOIIEM aHajin3e HHPOpMalHUH O
MEePEIOBBIX IOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMS:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOIO I1OBEJCHNUS;

CIIOCOOHOCTH OILICHWBATh CUTYallMH, CBS3aHHBIE C XWMHUYECKHMMH SBJICHUAMH, ¥ TPUHUMATH
OCO3HaHHbBIE PELEHUs], OPUEHTUPYSICHh HA MOPaJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH;

TOTOBHOCTH OLI€HUBATh CBOE MOBEIACHHE U MOCTYNKU CBOMX TOBApHIIEH C MO3ULIUNA HPABCTBEHHBIX U
MIPaBOBBIX HOPM U OCO3HAHUE MOCIEICTBUM 3TUX MOCTYIIKOB;

4) popMHupOBaHHs KYJIbTYPHI 310POBbS:

MOHUMAaHUS [IEHHOCTEH 370pOBOTO M 0e30macHoro oopasa jKU3HH, HEOOXOJUMOCTH OTBETCTBEHHOTO
OTHOIIEHUS K COOCTBEHHOMY (PU3UYECKOMY M TICUXUYECKOMY 370POBbIO;

COOIOICHUs TIpaBUJI 0€30MacHOr0 OOpaIeHHs] C BEHIECTBAMH B OBITY, MOBCEIHEBHOH >KU3HH U B
TPYAOBOM JIESITEIbHOCTH;

MOHMMAaHUS LEHHOCTH NpPaBUJ HHAMBHUAYAJIbHOTO M KOJUJICKTUBHOIO O€30MacHOro IMOBEIAEHUS B
CUTYallUsIX, YTPOKAIOIIMUX 3/I0POBBIO U )KM3HU JIFOJEH;

OCO3HAHUS TMOCIEICTBUI U HEMPUATHS BPEIHBIX MPUBBIYEK (YMOTPEOICHUS aJKOTrojsi, HAPKOTHUKOB,
KypeHHs1);

5) TpyaoBoOro BocnuTaHus:

KOMMYHHUKATHBHON KOMIIETEHTHOCTH B Y4€OHO-HCCJIENOBATENIbCKOM eATENbHOCTH, OOLIECTBEHHO
IIOJIE3HOM, TBOPYECKOU U JPYTUX BUAAX AEATEIbHOCTH;

YCTaHOBKU Ha aKTUBHOE y4YacCTHE B PELIEHUM MPAKTUYECKUX 3a7ay COLMAIbHOM HANpaBICHHOCTU (B
paMKax CBOEro Kjacca, UIKOJIbI);

UHTEpeca K MPAaKTUYECKOMY H3YUEHHUIO NpOoQeccuil pa3IMyHOro poja, B TOM YHUCIIE HA OCHOBE
MPUMEHEHUS TPEIMETHBIX 3HAHUM 110 XUMHH;

YBa)X€HUS K TPYLY, JIOASIM TPYAa U pe3yjbTaTaM TPYJOBOU I€ATEbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUAYAIbHOW TpaekTopuu oOpa3oBaHus, Oymymiei
npodeccu U peanusaldd COOCTBEHHBIX J>KM3HEHHBIX IMJIAHOB C Y4YETOM JIMYHOCTHBIX HWHTEPECOB,
CIOCOOHOCTEH K XUMHH, MHTEPECOB U TOTPEOHOCTEH O0IIECTBA;

6) 3K0J1I0rMYECKOr0 BOCIIMTAHMSI:

HKOJIOTMYECKHU 1[€€CO00PA3HOr0 OTHOLIEHUS K MPUPOJIE, KaK UCTOYHUKY CYIIECTBOBaHUS KU3HU HA
3emire;

MOHUMaHHUA TJI00aJbHOT0 XapaKTepa SKOJIOTHYECKUX MpoOJieM, BIMSHUS SKOHOMUYECKUX MPOLIECCOB
Ha COCTOSTHHE TTPUPOJHON U COIUATBHON CPEIbI;



OCO3HAHUS HEOOXOAMMOCTH UCIOJb30BAHUS JOCTIDKEHHH XUMMM JJIsl PELIEHHUs BOIPOCOB
paMOHAIBHOIO IPUPOOIOJIb30BAHUS;

AKTHUBHOI'O HENPUATHS ACUCTBUM, NPHUHOCIIIMX BpEI OKPYXKAKIIEH INPUPOJHOM Cpelne, yMEHUs
[IPOrHO3UPOBAaTh HEOJArOMpPUATHBIE DSKOJIOTMUECKHUE MOCIEACTBUS MNpPEINpPUHUMAEMbIX JEHCTBUI U
IIPEeNOTBPALIATh UX;

HaJIMYUsl Pa3BUTOIO SKOJIOTMUECKOTO MBILUIEHUS, YKOJIOTMYECKON KYJIBTYPBI, ONbITa EATEIbHOCTH
9KOJIOTUYECKON HANpaBJIEHHOCTH, YMEHUsI PYKOBOACTBOBATLCSA UMU B I03HABATEIbHON, KOMMYHUKATUBHON
U COIMAJIbHOM MPaKTHKE, CHOCOOHOCTH U YMEHUS aKTUBHO NMPOTUBOCTOATH UIC0JIOTHH XeMO(pOOHH;

7) 1EHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH H
00I11eCTBEHHOM MPaKTUKH;

MOHMMaHUA CIeNU(PUKU XUMUU KaK HayKd, OCO3HaHUSA €€ poiu B (POPMHpPOBAHMM PALIMOHATIBHOTO
HAy4YHOTO MBIIUICHHS, CO3JaHUHU IIEIOCTHOTO MPEACTaBIeHUS 00 OKpYXKalolleM MHpe KaK O €IUHCTBE
MPUPOJBI M YEJIOBEKa, B IMO3HAHWU TNPHUPOAHBIX 3aKOHOMEPHOCTEW W peIIeHWU MpoOJieM COXpaHEeHHs
IIPUPOJTHOTO PAaBHOBECHS;

yOeKIEHHOCTH B 0CO00OM 3HAYMMOCTH XUMHUM JUIi COBPEMEHHOW UIUBWIM3AaLUU: B €€
I'YMaHUCTUYECKOM HaNpaBJICHHOCTU M Ba)KHOH poJIM B CO3JaHMM HOBOM 0a3bl MaTepuajabHOW KyJbTYpBI,
pelIeHUH TI00aJbHBIX IPO0JIEM YCTOWYMBOIO Ppa3BUTHS 4YEJIOBEYECTBA — ChIPHEBOW, IHEPreTHUUYECKOH,
MUIIEBOM U IKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHM MEIUIMHBI, 00ECIIEUEHUM YCIOBUH YCHEIIHOrO
TpyAa U HKOJIOIMYECKU KOM(POPTHON KHU3HU KaX10I0 UJIeHa 0011eCcTBa;

€CTECTBEHHO-HAYYHOM I'PAMOTHOCTH: ITIOHUMAaHHs CYIIHOCTH METOOB ITO3HAHMS, MCIIOJIb3YEMBIX B
€CTECTBEHHBIX HAayKax, CIOCOOHOCTH HCHOJb30BaTh IOJIydaeMble 3HAHUS AJI aHalu3a U OOBSCHEHUs
SBJICHUH OKPYXKAIOLIEro MHUpa M MPOUCXOAAIMX B HEM H3MEHEHMH, yMEHHUS JelaTh OO0OCHOBAHHBIE
3aKJIIOYEHUS] Ha OCHOBE HAay4YHBIX (DAKTOB M MMEIOLIMXCS JAHHBIX C LENbI0 IOJY4EHHs JTOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CAaMOCTOSITENIbHO HCIIONB30BaTh XWMHUYECKHME 3HAHUS JUId pelieHus mpolieM B
pEaJIbHBIX )KU3HEHHBIX CUTYaLMsIX;

MHTepeca K MO3HAHUIO U UCCIIE0BATENbCKOM 1€ATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEephIBHOMY 00pa30BaHUI0 M CaM000pa30BaHHIO, K aKTUBHOMY
MOJTyYEHHUIO HOBBIX 3HAHHM 110 XUMHUHU B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMU;

MHTepeca K 0COOCHHOCTSIM TpyJa B Pa3In4YHbIX cepax mpodeccuoHaIbHOM 1 TeTbHOCTH.

MeTal'lpeHMeTHbIe PE€3yJabTaThI.
MertanpenMeTHbie pe3yJbTaThl OCBOEHHUS Y4eOHOro mnpeaMera «XUMHUS» Ha YPOBHE CpPEIHEro OOIIero
00pa30oBaHMsI BKIIIOYAIOT:

3HaUMMble i1 (OPMUPOBAHUS ~ MHUPOBO33PEHUS  OOYYAIOUMIMXCS  MEXKIUCHHUIUIMHAPHBIE
(MexmpeaMeTHbIe) OOIIECHAYYHbIE TOHATHS, OTPAXKAIOIIUE MEIOCTHOCTh HAyYHOM KAapTUHBI MHpa H
crieuu UKy METOAOB IMO3HAHUS, MCIOIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO, DHEPIHs,
SBIICHHE, TPOIECC, CHCTeMa, HAy4HbI (HaKT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UcclieZIoBaHNe, HAOMIOAeHIE, U3MEPEHHE, SKCIIEPUMEHT U APYTHUE);

YHHUBEpCajbHbIE Yy4eOHbIE JeicTBHS (IIO3HABATENbHbIE, KOMMYHHKATHBHBIC, PETyJISATUBHbBIC),
obecrnieunBaromue GopMuUpoBaHUE (YHKIMOHAIBHOH TpPaMOTHOCTH M COLMAIBHOW KOMIETEHIIHH
00yYaroIINXCS;

CIOCOOHOCTh O0YUYaIOIMIUXCS MCIOJIh30BaTh OCBOSHHBIE MEXKIUCIUILTMHAPHBIE, MUPOBO33PEHUYECKUE
3HAHUS U YHUBEPCAJIbHbIE YIeOHBIC JEHCTBUS B O3HABATEIHLHON U COIMATILHOM MPAKTHKE.

MeTaHpe)IM CTHBIC PE3YyJIbTaThbL OTpaXaroT OBJIAICHUEC YHUBCPCAJIbHBIMU yqe6HBIMI/I
MMO3HAaBaTCJIbHBIMU, KOMMYHUKATUBHBIMHA W PET YJIIATUBHBIMHA I[Cf[ CTBUSAMU.



OBiaseHue yHMBEPCATbHBIMH Y4eOHbIMH NO3HABATEJbHBIMHY IeHCTBUAMM:

1) 6a3oBbIe JOorHYecKHe AeHCTBHS:

CaMOCTOSITENBLHO (OPMYIMPOBATh U AKTyaIU3UPOBATh IPOOIEMY, BCECTOPOHHE €€ paccMaTpuBaTh;

OTpEeNeNATh UEMH ASITEIBHOCTH, 3a7aBas MapaMeTpbl U KPUTEPHUH UX JAOCTHUKEHHUS, COOTHOCHUTH
pe3yabTaThl AEATEIbHOCTH C TOCTaBIEHHBIMHU 1EJISIMU;

UCIO0JIb30BaTh IPU OCBOECHUU 3HAHUU MPUEMBI JIOTMUECKOTO MBIIIJIEHUS — BBIIEIATh XapaKTEpPHbIE
MPU3HAKU TOHATUM M YCTaHABIMBATh UX B3aUMOCBS3b, MCIIOJb30BATh COOTBETCTBYIOLIUE IMOHATUS IS
00BSICHEHHSI OTACIBHBIX (DAKTOB U SBJICHHIA;

BBIOMPATh OCHOBAHUS U KPUTEPUH JJIST KIIACCU(PHUKAIIMN BEIIECTB U XUMUYECKUX PEaKIUi;

YCTaHaBIMBATh NPUUMHHO-CIIEACTBEHHBIE CBSA3H MEXKY U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKHUE PACCYX ICHUs (MHAYKTHUBHBIC, ICAyKTHBHBIC, IO aHAJOTUH), BBISIBIIATH
3aKOHOMEPHOCTH | MPOTHBOPEUYHS B paCCMaTPUBAEMBIX SIBJICHHAX, (DOPMYJIHUPOBATH BHIBOJIBI M 3aKJIFOUCHUS;

MPUMEHATh B TPOIECCE MO3HAHMS, UCIOIb3yEMbIe B XUMHUHM CHMBOJMYECKHE (3HAKOBBIC) MOJEIIH,
peo0pa3oBbIBaTh MOJCIBHBIC TPEACTABICHUS — XWMHUYECKHH 3HaK (CUMBOJI) DJIEMEHTA, XHUMHYECKas
dbopmyna, ypaBHEHHE XUMHYECKON pEaKIUU — MpPU PEIIeHWH Y4eOHBIX MMO3HABATENbHBIX M MPAKTHYECKHX
3a/1a4, NPUMEHATh HA3BAHHBIE MOJEJbHBIE IPEACTABICHUS JUIsl BBISBIECHUS XapaKTEPHBIX MPHU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 0a30BbIe HCCJIEA0BATEIbCKHE TeHCTBHSI:

BJIAJICTh OCHOBAMH METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIIHA;

dbopMynMpoBaTh LETU M 3aJa4d UCCIEIOBAHUSA, MCIOIb30BAaTh MOCTABJICHHBIE U CAMOCTOSITEIBHO
chOopMyIHPOBAHHBIE BOIIPOCHI B KAY€CTBE MHCTPYMEHTA MO3HAHMS M OCHOBBI J11 POPMUPOBAHUS TUTIOTE3bI
T10 MPOBEPKE MPABUIBLHOCTH BHICKA3bIBAEMBIX CYXKICHUH;

BJIQJICTh HABBIKAMU CAMOCTOSITEIBHOIO IIAHUPOBAHUSA U MPOBEIACHUS YUEHUYECKUX SKCIEPUMEHTOB,
COBEPIIEHCTBOBATh YMEHHUS HaAOMIOAAaTh 3a XOAOM IMPOIEecca, CaMOCTOSTENbHO IPOTHO3UPOBATH €ro
pe3ynbTaT, (QOpPMYIHpPOBaTH OOOOIIEHHS U BBIBOABI OTHOCHTEIBHO JOCTOBEPHOCTH PE3yJIbTaTOB
HCCIIEIOBAHMSI, COCTABIIATh 00OOCHOBAHHBIN OTUYET O MPOJICIAaHHON paboTe;

NpUOOPETaTh OMBIT YYEHUYECKOH MCCIIEAOBATEIBCKOM W TPOSKTHOH NeATeIbHOCTH, MPOSBIATH
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIOMCKY METOAOB pEUIEHUs NPaKTUYECKUX 3aj]ad,
MIPUMEHEHUIO Pa3JIMIHBIX METO/I0B ITO3HAHMUS.

3) padora c uHpopmanueii:

OPUEHTUPOBATHCA B PA3JMYHBIX HCTOYHUKAX WHGOpManuu (HAYIHO-TIOMYJISIpHAsl JIATEpaTypa
XUMHYECKOTO COJICp)KaHMSs, CIIPaBOYHBIE MOCOOMs, pecypchl MHTepHETa), aHAIM3UPOBAaTh WHQPOPMAIIUIO
pa3MUyHBIX BUAOB U (GOpPM TPEACTaBICHUS, KPUTUYECKH OLEHUBAaTh €€ JOCTOBEPHOCTb H
HENPOTUBOPEUYUBOCTb;

bopMynHpoBaTh 3aMpoChl U MPUMEHITh Pa3UYHbIE METOJbI MPHU MOHCKE U 0TOOpe MHGOpPMAINH,
HEO0OXOAMMOM JJIsI BBIMOJTHEHUS y4eOHBIX 3a/1a4 OMPeeIEHHOr 0 THIIA;

MPHOOPETATH OMBIT MCIOIb30BAHUS MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U PA3TUIHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMajbHYI (hOpMy MpeAcTaBlieHUs MHGOpMaluu (CXeMbl, rpapuKu,
Jauarpammbl, TaOJIULbI, PUCYHKH U APYTHUE);

HCIIOJIb30BaTh HAaY4YHBIM S3BIK B KAa4eCTBE CpEACTBA NMpHU PaboOTe ¢ XMMHUYECKOW HH(pOpManuei:
NPUMEHATh MEXIpeaMeTHble ((u3nyeckue U MaTeMaTHUeCKHWe) 3HAKM M CHMBOJBIL, (OPMYIBI,
ab0peBUaTypbl, HOMEHKJIATYPY;

UCIIOJIb30BaTh U MPE0OPa30BhIBATH 3HAKOBO-CUMBOIMYECKIE CPEICTBA HATIIATHOCTH.

OBjajieHHe YHUBEPCATBHBIMH KOMMYHUKATHBHBIMH 1eHCTBUSMM :

3aJaBaTh BOMPOCHl MO CYIIECTBY OOCYXIaeMOil TeMbl B XOAE€ Jualora W/WIW JUCKYCCHH,
BBICKa3bIBaTh HJEH, (DOPMYTUPOBATH CBOM MPEIOKEHUS OTHOCUTEIHHO BBIMOIHEHUS TPEII0KEHHON
3a/a4i;

BBICTYIIaTh C TpPEe3CHTAlMeldl  pe3yJbTaTOB TO3HABATECIILHOW  JEATEIBbHOCTH, ITOJYyYCHHBIX
CaMOCTOSATENILHO WJIM COBMECTHO CO CBEPCTHHUKAMH IIPU BBIITOJHEHUH XWMHUUYECKOTO SKCIEPUMEHTA,



MPAKTHYECKON pabOThI IO UCCIICJOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, PEaM3alMHi y4eOHOrO MPOSKTa U
(bopMyITUpPOBATh BBIBOJBI TI0 PE3yJbTaTaM IPOBEACHHBIX MCCIICIOBAHUN MyTEM COTJIACOBAHUS IMO3UIUI B
X07e 00Cy X IeHUsI 1 0OMEHa MHEHUSMH.

OBJiajieHHe YHUBEPCAIbHBIMH PeryJsiTUBHBIMH JIeHCTBHSIMH:

CaMOCTOSITEIILHO MJIAHUPOBATh U OCYIIECTBIISATh CBOK MO3HABATEIBHYIO JEATCIbHOCTD, ONpeaeiss e
e W 3a]aud, KOHTPOJIUPOBATh M MO MEpPe HEOOXOJUMOCTH KOPPEKTHPOBATh IMpPEJlaraeMblii alrOpUTM
JNEHCTBUIN TpU BBIMOJHEHUU YYEOHBIX W HMCCICIOBATEIbCKUX 3aJiadu, BeIOMpaTh HambOosee 3¢(hEKTUBHBII
crmoco0 UX pemieHus ¢ y4ETOM MOTyYeHHs] HOBBIX 3HAHHUM O BEIECTBAX U XUMUUYECKUX PEAKIUSX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH JI€ATEIPHOCTH Ha OCHOBE CaMOaHaJH3a U CAaMOOIICHKH.

IIpeameTHbIe pe3y/ibTaThI

[IpenMeTHbIE pe3ybTaThl OCBOCHUS Kypca OTPaKaroT:

chOpPMHPOBAHHOCTh MPEACTABICHUN O XMMHUYECKOM COCTABISIONIEH €CTECTBEHHO-HAYYHON KapTUHBI
MHpa, pOJId XMMHUH B TIO3HAHUU ABJICHUM NMPUPOJIbI, B HOPMUPOBAHUH MBILIJICHUS 1 KYIbTYpbI JINYHOCTH, €€
(YHKIIMOHATIBHOM T'PAaMOTHOCTH, HEOOXOAUMOM IJisi pelIeHUs MPaKTUYECKUX 3aady M SKOJIOTMYECKH
000CHOBAHHOI'0 OTHOLIEHUSI K CBOEMY 3/10POBbIO U IIPUPOIHOI CpEAE;

BJIAJICHUE CUCTEMOW XHMHUYECKHX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIIOJArarollde IOHITHUS
(XMMHYECKHIA DJIEMEHT, aTOM, M30TOIl, S-, P-, d- 3JEKTpOHHBbIC OPOMTAIM AaTOMOB, MOH, MOJIEKYJa, MOJb,
MOJISIpHBI  00BEM, BAJIEHTHOCTb, SJEKTPOOTPHUIIATENLHOCTh, CTENEHb OKHCIICHUS, XUMHUYECKas CBA3b
(koBajeHTHAsi, MOHHAas, METAJUIMYECKas, BOAOPOJAHAs), KpUCTAJUIMUECKas PpEeIIETKA, TUIIBI XUMHYECKHX
peakuuid, pacTBOp, 3JIEKTPOJIUTHI, HEIIEKTPOJIUTHI, DSJIEKTPOJIUTHYECKAS TUCCOLMALUSA, OKHUCIUTEIb,
BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKON peaklUH, XUMUYECKOE PABHOBECHE); TEOPUU U 3aKOHBI (TEopus
3IIEKTPOIMTUUECKON Juccolualuy, nepuoauueckui 3akon JI. . MeHaeneeBa, 3aKOH COXpaHEHHUsI MacChl
BEIIECTB, 3aKOH COXPAHEHHS W IPEBPALLCHUS] SHEPTUU NPU XUMHUECKUX PEAKLMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHUU, MUPOBO33PEHUYECKUE 3HAHUS, JIKAILME B OCHOBE TOHUMAHUS IPUUYUHHOCTH U
CHUCTEMHOCTH XMMHYECKUX SIBJICHUH, (PAKTOJIOTHYECKHE CBEIECHUS O CBOWCTBAX, COCTaBE, MOJYyYEHUH U
0€30I1acHOM HCIT0JIb30BAHUU Ba)KHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY U MPAKTHUECKON A TeIbHOCTH
YEJIOBEKa;

cOPMHPOBAHHOCT, YMEHUW BBIABJISATH XapaKTEpPHbIC MPU3HAKUA TOHSATHM, YCTaHABIMBATh WX
B3aMMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATHS MPU OMUCAHUM HEOPraHUYECKHUX BEIIECTB U HX
IIPEBPALLICHUN;

chOpPMHPOBAHHOCT, YMEHUH MCHOJIb30BAaTh XMUMHYECKYI0 CHMBOJHUKY JJISI COCTaBlieHUs (Qopmyn
BEIIECTB U YPAaBHEHUI XUMHYECKUX peakuui, cucrematnueckyo HomeHkiarypy (IUPAC) u tpusBuanbHbie
Ha3BaHMUS OTJICJIbHBIX HEOPTaHMYECKUX BEUIECTB (YrapHbId ra3, yrJIEKUCIbIN ra3, aMMUaK, raiéHasi u3BecTb,
Herami€Hasi U3BeCTb, MUTHEBAS COJA, MUPUT U JPYTHUe);

c(OpPMUPOBAHHOCTh YMEHHUI ONpeNesiTh BAJIEHTHOCTh U CTETICHb OKHCIIEHUS XUMHUECKUX 3JIEMEHTOB
B COEAMHEHMSX PA3JIMYHOrO0 COCTaBa, BUJ XMMHUYECKOW CBsA3M (KOBaJEHTHas, MOHHAs, MeTajuln4yecKas,
BOJIOPO/IHAsI) B COEAMHEHHUAX, TUI KPUCTAINIMYECKOM pEIIETKH KOHKPETHOrO BellecTBa (aTromHas,
MOJIEKYJIIpHasi, HOHHAs, METAJJIM4YecKas), XapakTep CpeAbl B BOJHBIX pacTBOpaxX HEOPraHUYECKHUX
COEIUHCHUIA;

cOpPMUPOBAHHOCTh YMEHHI YCTaHABIMBATh MPUHAUIEKHOCTh HEOPraHMYECKHUX BEIIECTB MO HUX
COCTaBy K OINpEAEIEHHOMY KjacCy/TpyIie COeAUHEHHH (MpOCThble BEllecTBAa — METaJIbl M HEMETasllbl,
OKCH/JIbl, OCHOBaHUS, KUCIIOTHI, aM(OTEpHbIE TUAPOKCUBI, COIH);

chOpPMHPOBAHHOCTh YMEHHH pacKphIBaTh CMBICH Tepuoaudeckoro 3akona [I. U. MenneneeBa u
JIEMOHCTPUPOBATh €r0 CHCTEMAaTU3UPYIOUIYIO, O0BSICHUTENbHYIO U MPOTHOCTUYECKYIO (DYHKIINH;

cOpPMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh OSJIEKTPOHHOE CTPOEHHE aTOMOB XHMHUYECKHX
snemeHToB 1—4 mnepuonoB Ilepumoamyeckoid cucrembl xumMuueckux snemeHToB J[. WM. Menpaeneesa,
UCMIONB3YSl TOHSTHS «S-, P-, O-3JCKTPOHHBIC OPOUTAINY, «IHEPTETUUYCCKHE YPOBHH», OOBSICHSITH



3aKOHOMEPHOCTHU M3MEHEHUSI CBOWCTB XMMUYECKUX 3JIEMEHTOB M UX COEIUHEHMH 110 MepHoAaM U Tpynnam
Ilepnonnueckoi cucremsl xumudeckux aeMeHToB . . Menaeneesa;

chOpPMHPOBAHHOCT, YMEHHI XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XMMHYECKHE CBOWMCTBA
HEOPraHUYECKUX BEILECTB PAa3IMYHbIX KJIACCOB, IOATBEPKAATH CYIIECTBOBAHNUE F'€HETHUECKON CBSI3U MEXY
HEOPraHMYECKUMHU BEIIECTBAMU C IIOMOIIIBIO YPAaBHEHHI COOTBETCTBYIOIINX XUMUYECKHX PEAKIUI;

c(OPMUPOBAHHOCTh YMEHHS KIACCHPHUIIMPOBATH XUMHUYECKHUE PEAKIUU MO pa3MYHbIM MPU3HAKAM
(4uciy M cOCTaBy pearupyrolyx BelecTB, TeNI0BoMy 3(hdekTy peakiun, NU3MEHEHUIO CTEMeHed OKUCICHU S
AIIEMEHTOB, OOPATHMOCTH PEAKIINU, YIACTHIO KaTaIu3aTopa);

cOPMUPOBAHHOCTh YMEHHMH COCTABIISITh YypPAaBHEHUS pEAaKIHWi pa3IMYHBIX THIIOB, IOJHBIE U
COKpallléHHbIE YPaBHEHUS PEaKIMii HOHHOrO OOMEHa, YUUThIBAsl yCIOBUSA, IIPU KOTOPBIX 3TH PEAKUUU UIAYT
710 KOHIIa;

cOpPMUPOBAHHOCTh YMEHHUIl TPOBOIUTH pEAKIUHU, TOATBEPKAAIOIMINE KAaueCTBEHHBIH COCTaB
Pa3ITMYHBIX HEOPTAaHMYECKUX BEIIECTB, PACIO3HABATh OMBITHBIM IMyTEM MOHBI, TPUCYTCTBYIOIINE B BOJAHBIX
pacTBOpax HEOPraHMYECKUX BEIECTB;

cOpPMUPOBAHHOCTh YMEHUN PpACKpBIBaTh CYITHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKLU
MOCPEICTBOM COCTaBJICHHS 3JIEKTPOHHOIO OanaHca 3TUX PeaKIIMii;

chOpPMHPOBAHHOCTh YMEHUN OOBSACHATH 3aBUCUMOCTb CKOPOCTU XUMUYECKON PEaKlUH OT Pa3IUYHBIX
(akTOpOB; XapaKTep CMEIIEHUS XMMHYECKOI'O PAaBHOBECHUSI B 3aBUCUMOCTH OT BHELIHETO BO3JEWCTBUSA
(npuniun Jle llaTense);

c(OPMUPOBAHHOCTb YMEHHUI XapakTepu30BaTh XUMHYECKHE IIPOLIECCHI, JIEKAIMEe B OCHOBE
IIPOMBILIJIEHHOT O TMOJY4YeHHsI CEpHON KHCIIOThI, aMMHUaKa, a Takke cHOpMHUPOBAHHOCTh MPEACTABIECHUN 00
O0IIMX HAYYHBIX IPUHIUIAX U SKOJOrMYECKUX MpobiieMax XMMHUYECKOr 0 IPOU3BO/ICTBA;

c(OPMUPOBAHHOCTh YMEHUN MPOBOJIUTH BBHIYUCICHHS C HUCIOJb30BAHHEM IOHSATHS «MaccoBas JOJs
BEIIECTBA B PACTBOpPE», OOBEMHBIX OTHOLICHHH T'a30B MPH XUMUYECKUX PEAKIIMIX, MAacChl BEIIECTBA WU
00béMa Tra3oB MO HM3BECTHOMY KOJMYECTBY BEIIECTBA, Macce MM O0BEMY OZHOTO U3 YYaCTBYIOUIMX B
peakIiy BEUIECTB, TEIIOBOro 3¢¢eKTa peakiuu Ha OCHOBE 3aKOHOB COXpPAHEHHS MAacChl BEIIECTB,
MIPEBPAILICHUS U COXPAaHEHHS SHEPruu;

cOpPMUPOBAHHOCTh yYMEHHHA COONIOJaTh TMpaBWiIa TMOJIb30BAHHUS XHUMHYECKOW TMOCYynod U
nabopaTOpHBIM 00OpY/IOBaHUEM, a TaKXe IMpaBWia OOpAIleHHUs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKITUSIMU TIO BBIMOJIHEHUIO JJAOOPATOPHBIX XUMHUECKHX OIBITOB;

cOpMUPOBAHHOCTh YMEHMH IUIAHUPOBATH M BBHIMOJHATH XUMHYECKHH SKCIEPUMEHT (pasiioKeHue
MepoKcua BOJOpOia B MPUCYTCTBUU KaTajau3aTopa, OMpeesieHue Cpebl PaCTBOPOB BELIECTB C MOMOIIBIO
YHHUBEPCAJIbHOT O HHANKATOPA, BIUSIHUE Pa3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOW peaklnu, peaKnu
MOHHOTO 0OOMEHA, KAUeCTBEHHbIE Peaklu Ha Cysb(haT-, KapOOHAT- U XJIOPHA-aHUOHBI, HA KATHOH aMMOHHS,
pelIeHHe SKCIePUMEHTAIBHBIX 3a/1a4 1o TeMaM «Metamib» u «HeMeramis») B COOTBETCTBUM C TTPaBUIIAMU
TEXHUKH O€30M1acCHOCTU IpH OOpalllEeHUHU C BELIECTBAaMH M J1abOpaTOPHBIM 00OPYI0BaHUEM, NPEACTABIATh
pe3yJibTaThl XUMHYECKOI'0 IKCIHEpPUMEHTa B (OpMe 3amucu yYpaBHEHHI COOTBETCTBYIOIIMX PpEAKUUN U
(opMyIHpOBaTh BHIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUI KPUTHUUECKU aHAJIU3UPOBATh XUMHUYECKYI0 MH(POpPMAIIHIO, OIyYaeMyo
13 pa3HbIX HCTOYHUKOB (CPEICTBA MACCOBOM KOMMYHHUKaluu, IHTepHET U ApYyrux);

cOPMHPOBAHHOCTh YMEHHH COOJIFOAAaTh IMpaBHJa SKOJOTMUYECKH II€J1IeCO00Pa3HOro IMOBEICHHUS B
OBITY U TPYJOBOH JEATEILHOCTH B IIENISIX COXPAHEHUS CBOETO 3[J0POBBS U OKPY’KAIOIIEH MPUPOIHON Cpebl,
OCO3HAaBaTh OMACHOCTh BO3/ACHCTBHUS HA JKUBBIE OPraHU3Mbl ONPEACNEHHBIX BEHIECTB, MOHUMAs CMBICI
nokazarenss [IJIK, mosicHAT, Ha mpumepax cHnocoObl yMEHBIIEHHS M MPEAOTBPAIICHUS WX BPEIHOTO
BO3JICHCTBHS HA OPTaHU3M YEJIOBEKa;

Basicueiimue xumuueckue nonamus:

»  BBIBILITH XapaKTepHbIC PU3HAKH IMOHSITHN: BEIIECTBO, XUMUYECKUH SJIEMEHT, ATOM, MOJIEKYJIa,
OTHOCHUTEIbHBIE AaTOMHBIE U MOJIEKYJISIPHBIE MACChI, HOH, U30TOIbI, XUMUYECKAsI CBS3b,
AIIEKTPOOTPULIATENBHOCTh, BAJIEGHTHOCTh, CTEIIEHb OKUCIIEHHUS, MOJIb, MOJISIpHAsl Macca, MOJISIPHBIN 00beM,
BEIIECTBA MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS, PACTBOPBI, JIEKTPOIUTHI U HEIIEKTPOIUTHI,
NEKTPOIUTHYECKAS JUCCOLUALINS, TUAPOIIN3, OKUCIUTEIb U BOCCTAHOBUTEIND, OKUCIICHUE U



BOCCTAHOBJIEHUE, JIEKTPOJIN3, CKOPOCTh XUMHUYECKON PEAKIIMU, XUMUUYECKOE PABHOBECHE, TEIIIOBOM

3¢ deKT peakuu, yriaepoaHblid CKeeT, (PyHKIMOHAIbHAS TPYIIa, H30MEPHUs U TOMOJIOTHS, CTPYKTYpHAs U
MPOCTPAHCTBEHHASI N30MEPHUSI, OCHOBHBIE TUIIBI PEAKIIUI B HEOPTaHUYECKON U OPraHUYECKOW XUMUH;

>  BBIABIIATH B3aMMOCBSI3H IIOHSITHH, MCIIOJb30BATh BAKHENIIINE XUMUYECKHUE OHITHS I OOBICHEHUS
OTIEIbHBIX (DAKTOB M SIBJICHUM;

» TPUHAUIKHOCTh BEIIECTB K Pa3IMYHBIM KJIacCaM HEOPTaHHMIECKUX COCIUHCHUN;

»  TOMOJIOTH, H30MEPHI,

» XUMUYECKHE PEaKIIMM B OPraHMYECCKOW XUMHUH.

OcHogHble 3aKOHbL U MeopUU XUumuu:

» TPUMECHSATHh OCHOBHBIC ITOJIOKCHHSI XUMHUUECKHX TEOPH (CTPOCHUS aTOMa, XUMHUYECKOMN CBSI3H,
AIEKTPOJMTHYECKON IMCCOLMAU, KUCIOT U OCHOBaHUM, CTPOEHUSI OPTaHUYECKUX COCTMHEHHUI,
XUMHUYECKON KHHETUKH ) JIJIsl aHAIM3a CTPOCHUS U CBOMCTB BEIIIECTB;

» mnoHuMath cMmbich [lepuonndeckoro 3akona J[.J1. MenaeneeBa u HCIOIB30BATh €0 IS KA4eCTBEHHOTO
aHaJM3a ¥ 00OCHOBAaHUSI OCHOBHBIX 3aKOHOMEPHOCTEW CTPOCHUSI aTOMOB, CBOMCTB XUMHUUYECKUX IJIEMEHTOB
U UX COCIMHCHUH.

Basxcneiimue eewgecmea u mamepuanoi:
»  KJacCH(pUIMPOBATH HEOPraHWYECKHE H OPraHMYECKHE BELIECTBA 110 BCEM N3BECTHBIM
KJIaCCU(PMKALMOHHBIM IIPU3HAKaM;

»  00BACHATH 00YCIOBJIEHHOCTh TPAKTHYECKOI0 IPUMEHEHHS BEIIECTB KX COCTABOM, CTPOCHUEM U
CBOICTBaMH;

»  XapaKTepu3oBaTh IPAKTUYECKOE 3HAYEHHE JAaHHOT'O BEIIECTBA;
»  00BACHATH 00IIME CIOCOOBI U IIPHHIIMIIBI TOTYYeHHS HanboJiee BaKHBIX BEIIECTB.

Ymemo:

Haszvieamv uzyuennuie geuiecmea no mpusuaibHOU Uiu MeicOyHapoOHoll HOMEHKaamype.
Onpeodenamuv/Knaccugpuyuposamsp:

BaJICHTHOCTb, CTETIEHb OKMCIIEHUS] XUMUUYECKHUX 3JIEMEHTOB, 3apsi/ibl HOHOB;

BUJI XUMUYECKUX CBS3EH B COCMHEHUSAX U TUT KPUCTAJUIMYECKOH PEIICTKH;

IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJT;

XapakTep Cpeabl BOIHBIX PACTBOPOB BEIIECTB;

OKHCITUTENb U BOCCTAHOBUTEIb;

MIPUHAJICKHOCTh BEIIECTB K Pa3IMYHBIM KJIacCaM HEOPTaHMYECKUX U OPTaHMYECKUX COSTUHEHUH;
TOMOJIOTH U U30MEpHI;

VVVVVVYVYYVYYVY

XMMMUYECKHE PEAKIIMN B HEOPraHUYECKON U OPraHNYeCKOd XMMHHU (110 BCEM U3BECTHBIM
KJIaCCU(PMKALMOHHBIM IIPU3HAKAM).

Xapaxmepuzoeambo:

» S, pu d-ameMeHThI 10 UX noJjiokeHuo B [lepuoanueckoit cucreme .. Menaeneesa;

» 0o0mme XUMUYECKHE CBOMCTBA IMPOCTHIX BEMIECTB — METAJIOB H HEMETAJIOB;

» 00IIMe XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYSCKUX COCMHEHUH, CBOMCTBA OTACIbHBIX
MPEACTaBUTENEH ITUX KIACCOB;

» CTPOCHHME M XUMHUYECKHE CBOWCTBA U3YUCHHBIX OPraHUYCCKUX COCTUHCHUM.

Oovacuamep:
»  3aBUCHMOCTH CBOWCTB XUMHYECKUX JIIEMEHTOB M UX COCTMHEHUI OT IOJIOKEHHS SIIEMEHTa B
[Tepnonnueckoit cucreme J[.11. Menneneea

MPUPOAY XMMUYECKOH CBS3H (MOHHOM, KOBAaJEHTHOM, METAJIIIMYECKOM, BOJOPOIHOMN);
» 3aBHCHMOCTH CBOMCTB HEOPTaHWYECKUX U OPraHMUYCCKUX BEIIECTB OT MX COCTABA U CTPOCHHSI,

»  CYIIHOCTh U3YYCHHBIX BHJIOB XUMUYECKHUX PEAKIHH (JIEKTPOTUTHIESCKON TUCCOIMAIINH, HOHHOTO
00MEHa, OKUCIUTEIbHO-BOCCTAHOBUTENLHBIX) U COCTABJISTh UX YPAaBHEHUS,



»  BIIMSHHE Pa3IMYHBIX ()aKTOPOB HA CKOPOCTh XMMUYECKON PEaKIMH U Ha CMEIICHHE XUMUIECKOTO
paBHOBECHS.

Pewambo 3a0auu na:

»  BBIUMCJICHHE MAcChl PACTBOPEHHOI'O BEIIECTBA, COJEPKAIIIETOCs B OMPEICTICHHON Macce pacTBoOpa ¢
HM3BECTHOM MacCOBOI1 J10JICH;

» pacuersl: 00bEMHBIX OTHOLICHUH ra30B MPH XUMUYECKHX PEAKIHIX;

»  pacueThl: MacChl BEIIECTBA MM 00beMa ra3oB 110 U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE MU
00BbEMY OJTHOTO U3 YUACTBYIOLIUX B PEAKI[UU BEIIECTB;

»  pacyeTsl: TEIIOBOro 3P QeKTa peakinu;

» pacuersl: Macchl (00beMa, KOJMYECTBa BENIECTBA) MPOAYKTOB PEAKIIHH, €CJIM OHO U3 BEIIECTB AaHO B
n30BITKE (MMEET MPUMECH);

» pacuersl: Macchl (00beMa, KOJMYECTBa BEUIECTBA) MPOAYKTA PEAKIMH, €CITH OJHO U3 BEIIECTB JaHO B
BHJIE paCTBOpA C OMpPEIeICHHON MaccoBOil 10Nl paCTBOPEHHOT O BEIIECTBA;

» HaxOoXJeHUE MOJIEKYJISIpPHOW (hOpMyYIIbI BEIIECTBA;

»  pacuersl: MaCCOBOW MIJIM 00bEMHOM JI0JIM BBIXO0JIa MPOAYKTA PEAKIIMH OT TEOPETUUECKH BO3MOXKHOTO;
»  pacueTsl: MaCCOBOM J10JIM (MACChl) XUMHYECKOT'0 COSAMHEHUS B CMECH;

»  COCTaBIICHHE IIETIOYEK I'CHETHYECKOW CBS3M XUMUYECKUX COCIMHEHUH (HeOpraHuveckass XuMus U
opraHuyeckasi Xumusi).

» HCHO0JIb30BaTh NPHOOPEeTEeHHbIE 3HAHUS U YMEHHUS B NPAKTHYECKO¥ 1eTeJIbHOCTH U
MOBCeIHEBHOM KM3HU 111 00bICHEHUS XUMUYECKUX SIBIICHUH, IPOUCXOAIIUX B IPUPOJIE, OBITY U Ha
MIPOM3BOICTBE; OMpPEAEICHNS BO3MOXHOCTH MPOTEKAHUS XMMHYECKUX MPEBPALICHUH B Pa3IMUHbIX
YCIJIOBUSIX U OLIEHKH UX IOCJEICTBUI; IKOJIOTMUECKU T'PaMOTHOTI'0 IOBEJEHHS B OKPYKaIOIEH Cpene;
OLIEHKHU BJIMSTHUSI XUMUYECKOTO 3arpsi3HEHUS OKPY KaroIlel cpe/ibl Ha OPraHU3M 4 €eJIOBEKa U JIPyrue KUBbIe
OpraHu3Mbl; 6€30M1aCHOr0 OOpPAILEHUSI C TOPIOYMMH U TOKCHYHBIMH BEIIECTBAMU, TJAOOPAaTOPHBIM
000opyI0OBaHUEM ; IPUTOTOBJICHUSI PACTBOPOB 3aJJaHHOW KOHIICHTPAIIMU B OBITY U Ha IPOU3BO/ICTBE;
KPUTHYECKOH OIEHKH JOCTOBEPHOCTH XUMHYECKON MH(POpMAINH, TOCTYNAIOIEH U3 Pa3HBIX HCTOYHHKOB.

TEMATHNYECKOE IINTAHUPOBAHUE

11 KIIACC
Ne n/n HaumeHoBaHMe pa3ieioB U TeM MPOTrPaMMbl Konunuectso | Mpaktuyeckue
yacos 3aHATUA

1 CTpyKTypa KOHTPOJIBHO-U3MEPUTEIbHBIX MaTEPUATIOB 1
EI'D o xumuu

2 Teopernueckre 0CHOBBI XuMuu. O0IIas XUMUs 8 4

3 Heoprannueckas xumus 10 6

4 Oprannueckasi XuMusi. 10 5

5 O060011eHre U TOBTOPEHUE MaTepuaia Kypca XUuMHHU 5 5
Hroro: 34 20

Conepxkanue nporpaMmai.

CTpyKkTypa KOHTPOJbHO-U3MEPUTEIbHbIX MaTepuaioB EI'D mo xumuu (1 gac).

Crenudukanus EI'D no xumuu 2024 r. [Inan sx3amenannonHoi padotsl EI'D o xumuu 2024 r.
(ITPUJIOKEHUE x crienndukannn). Kogudukatop 2J1eMEHTOB COIEPIKAHUS 10 XUMHH JIJISi COCTABJICHHS
KMo EI'D 2023 r. KoHTpoibHO-U3MEPUTENbHBIE MaTepUabl 1o XuMun 2022 r. (aHaJIM3 TUTHYHBIX
omu0oK).

Tema 1. Teopernueckne ocHoBbI XuMuu. O01mas xumus (8 4acon)

1.1. Xumuueckuii 31emenm

CoBpeMeHHBbIE MPECTaBICHUS O CTpOeHUU aToMa. CTpOEHHUE JICKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB
MIEPBBIX YETBIPEX MMEPHOIOB: S-, P- U (-371eMeHThI. DeKTpoHHas KoH(uryparus aroma. OCHOBHOE U
BO30YKJICHHOE COCTOSIHUE aTOMOB.



Ilepnonnuecknii 3aK0H ¥ IEPUOANYECKAs cucTeMa XuMudeckux aeMeHToB .M. MenaeneeBa. Paguycel
ATOMOB, UX MEPUOJUICCKUE U3MEHEHUS B CUCTEME XUMUYECKUX DJIEMEHTOB. 3aKOHOMEPHOCTH U3MEHEHUS
XUMHUYECKUX CBOMCTB 3JIEMEHTOB U UX COCAUHEHUN 10 nepuoaam u rpymnmnam. [IoHsTue o paanoakTHBHOCTH.
1.2. Xumuueckan c6ésa3b u cmpoeHnue euiecmaea

KoBaneHTHas XuMHU4YecKas CBS3b, €¢ Pa3HOBHIHOCTHU (TIOJISIPHAS U HEMOJSIpHAS ), MEXaHU3MbI 00pa30BaHMS.
XapaKTepUCTUKU KOBAJIEHTHOM CBSI3M (IJIMHA U 3HEprus cBsi3u). MloHHas cBsi3b. Merajuimueckas CBs3b.
Bonopoanas cBsi3b. DneKTpooTpuaTeIbHOCTh. CTENEHb OKMUCICHHUS M BAJICHTHOCTh XUMUYECKHUX
3JEMEHTOB. BelecTBa MONEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aBUCUMOCTh CBOWMCTB BEIIECTB OT
0COOEHHOCTEH WX KPUCTAUTHYECKON PEIeTKH.

1.3. Xumuueckue peaxkyuu

1.3.1. Xumuueckas kunemuxa

Knaccudukanus xumudeckux peakiuid. TemnoBoi 3¢ pexT xumuuecko peakiuu. TepMoXxuMudecKkue
ypaBHeHHs. CKOPOCTh PEaKINH, €€ 3aBUCUMOCTh OT Pa3JIMYHbIX (DaKTOPOB.

OO6patuMbie 1 HEOOpaTUMBIE XUMUYECKUE pPEaKIi. XUMHUYECKoe paBHOBecHe. CMEIIeHNE XUMUYECKOT'0
paBHOBECHUS MO IEUCTBUEM PA3ITUUHBIX (PaKTOPOB.

1.3.2. Teopus snekmpoaumuueckou ouccoyuayuu

DNEKTPOIMTUYECKASI TUCCOIUAINSA SJIEKTPOJIMTOB B BOAHBIX pacTBopax. CHUIIbHBIE U ClIA0bIE STIEKTPOIUTHI.
Peakiiuu noHHOr0 OOMEHA.

XapakTepHble XUMHUECKHE CBOMCTBA OKCHU/IOB: OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX. XapaKTepHbIE
XMUMHUYECKHE CBOWCTBA OCHOBAHUN U aM(OTEPHBIX THAPOKCHIOB. XapaKTepHble XUMUYECKUE CBOWCTBA
KHCIIOT. XapaKTepUCTUKA OCHOBHBIX KJIACCOB HEOPTAHMYECKUX COCAMHEHUN C MO3UIUU TEOPUHU
anekTponuTHaeckoit nuccormanuu (TI/).

XapaKTepHble XUMHYECKIE CBOMCTBA COJIEH: CPEIHUX, KHCIIBIX, OCHOBHBIX; KOMIUIEKCHBIX (Ha MpuUMepe
COCIMHEHUM aIIOMUHMS U ITUHKA). ['uaponus coneit. Cpena BOJHBIX PACTBOPOB: KUCTIas, HEUTpalibHAS,
mienounas. Bogopoausiit mokazarens (pH). MuaukaTopsl. Onpenenenue XxapakTepa cpeibl BOJHBI X
pacTBOPOB BEIIECTB.

1.3.3. OkucaumenbHo-60CCMAaHOBUMENbHbIE PEAKYUU.

Peakuyn okucIMTEIIbHO-BOCCTAaHOBUTEIBHBIE, X KiaccH pukars Kopposus MeTauioB U CriocoObI 3alU ThI
OT Hee¢. DIEKTPOJIN3 PACIIIIABOB U PACTBOPOB (COJIEH, IIeNIouel, KHCI0T). Peakmum, moaTBepKaaroIme
B3aMMOCBSI3b PA3IUYHBIX KJIIACCOB HEOPraHUUECKUX COCAMHEHMI.

1.4. Pewuenue mpenuposounuix 3a0ay no meme: « Teopemuueckue ocnoevt xumuu. Qowan xumuany (no
mamepuanam KHMoe EI'J)

Brruncnenne Maccsl pacCTBOPEHHOIO BEILIECTBA, COAEPIKALIErOCs B ONPEAEIIEHHON Macce pacTBopa ¢
W3BECTHOW MacCOBOH JoJieil. PacyeTsl: 00bEMHBIX OTHOIIIEHUH Ta30B MPU XUMHYECKUX peaKIusiX. PacyeTsr:
tenoBoro 3¢ dekra peakuun. PacueTsr: MaccoBOM 101 (MacChl) XUMHUECKOTO COCTUHEHUS B CMECH.
Hamnucanue ypaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITNI, pacCTaHOBKA KO3 PUITMEHTOB
METOJIOM 3JIEKTPOHHOI0 OanaHca.

Tema 2. Heoprannuyeckas xumus (10 yacos)

2.1. Xapakmepucmuka memanios 2iagHvlX NOOZPYNN U UX COCOUHEHU

OO61ras xapakTepycTHKa METaJIoOB I1aBHBIX noArpynn [-III rpymnmn B cBs3U ¢ UX TIOJIOKEHUEM B
MEePUONYECKON cucTeMe XuMuueckux snemMenToB J[.M. MenneneeBa 1 0COOEHHOCTH CTPOCHUS UX aTOMOB.
XapaKTepHble XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB U COCAMHEHUN METAJUIOB - IIETTOYHBIX,
IEJIOYHO3EM ETBHBIX, ATFOMUHUSL.

2.2. Xapakmepucmuka Hememannos 2iasHvlxX NOOZPYRn U UX cOeOUHeHull

OO611ast XapakTeprCTHKa HEMETAJIJIOB IJIaBHBIX noArpynn [V—VII rpynn B ¢BS3U ¢ UX MOJIOXKEHHUEM B
MePHOINYECKON CUCTEME XMMUYEeCKUX 31eMeHTOB J[.M. MeHneneeBa 1 0COOCHHOCTSIMU CTPOCHHS HX
aTOMOB. XapaKTepHbI€ XUMUUECKHE CBOMCTBA MPOCTHIX BEIIECTB U COEAMHEHUN HEMETAIJIOB - BOJOPO/AA,
raJloreHoB, KUCJIOPO/ia, Cepbl, a30Ta, Gpocdopa, yriepoaa, KpeMHHUSL.

2.3. Xapakmepucmuxa nepexooHvix 3J1eMEeHMO8 U UX COeOUHEeHUl

XapaKkTepuCTUKA MEPEXOJHBIX AJIEMEHTOB — ME/IH, IIMHKA, XPOMa, K eJie3a MO UX MOJI0KEHUIO B
TePUOANYECKON CUCTEME XUMHUECKUX dieMeHToB J[.11. MeHneneeBa 1 0COOCHHOCTSIM CTPOEHUS UX aTOMOB.
XapakTepHble XUMUYECKHE CBOWCTBA MPOCTHIX BEIIECTB U COCAMHEHUM MEPEXOJHBIX METAIIJIOB — ME/IH,
LIMHKA, XpOMa, KeJesa.

2.4. Pewwenue mpenupogounsix 3aoau no meme: «Heopzanuueckan xumusn» (no mamepuanam KUMoe
EIJ)



Pacuersi: Mmaccel (00beMa, KOTMUECTBA BEUIECTBA) MPOAYKTA PEAKIIUH, €CIIM OHO U3 BEIIECTB IaHO B BUJIC
pacTBOpa C ONpPEAEIEHHON MacCOBOM J10JIEH PAaCTBOPEHHOIO BEILIECTBA.
Pacdersr: MaccoBoil nm 00bEMHOM 101K BBIXO/A MIPOAYKTA PEAKIIUU OT TEOPETUYECKH BO3MOKHOTO.
Pacuetsi: MaccoBoii onu (Macchl) XUMUYECKOro coeiHeHust B cmecu. Onpenenenne pH cpensl pactBopom
COJICH.
I'eneTnueckas cBsA3b MEXYy OCHOBHBIMU KJIACCaMU HEOPraHUYECKUX coeMHEeHU. KauecTBeHHbIe peakuu
Ha HEOPraHWYECKHUE BEILIECTBA U MOHBI.
Tema 3. Opranuveckast xumus (10 yacos)
3.1. Yeneeooopoowt
Teopus CTpOEHHS OPraHUYECKUX COCAUHEHHI. I30MepHs — CTPYKTypHasi U IPOCTPAHCTBEHHAs. ['oMonoru u
TOMOJIOTUYECKUHN P,
Tumbl cBsi3el B MOJIEKYJIaX OPraHUYECKUX BellecTB. | mOpuan3anusi aTOMHBIX opOuTalel yrieposa.
Panukan. @ynkiuonanbHas rpynna. Kinaccudukamus 1 HOMEHKIIATypa OpraHUYECKUX COCTUHCHUM.
XapakTepHble XMMUYECKHE CBOMCTBA YTJIEBOJIOPO/IOB: aJJKaHOB, IMKJIOAJTKaHOB, AJIKEHOB, TMEHOB, AJIKUHOB.
[IpupoaHbie MCTOYHUKHU YTIIEBOAOPOIOB, UX MepepadoTka. MexaHnu3Mbl peaKIuil IpUCOESTNHEHUS B
oprannyeckoil xumuu. [Ipasuno B.B. MapkoBHuKkoBa, mpaBumiio 3aiinesa A.M.
XapaKTepHble XUMHYECKHE CBOMCTBA apOMAaTUYECKUX yTIIEBOAOPOIOB: O€H30Ja U TolyoJia. MeXaHU3Mbl
peakiuii 31eKTpOGUIBHOT0 3aMEIEHUS] B OPTaHUYECKUX PEaKIUsX.
BricokomonekyiisipHbie coeuHeHus. Peakiiuu noimMepu3annuy U noJimKoHieHcanuu. [lonumepsr.
[InacTmaccel, BOJIOKHA, Kay4yKH.
3.2. Kucnopoocooepicawue opeanuueckue coeOuHeHus
XapaKTepHble XUMHYECKHE CBOMCTBA MPEIEIbHBIX OAHOATOMHBIX U MHOT'OAaTOMHBIX CIUPTOB, ()eHOJIa.
XapaKTepHble XUMHYECKHE CBOMCTBA aJIbICTUIAO0B, MPEACIbHBIX KAPOOHOBBIX KHCIIOT, CIIOKHBIX 3(DHUPOB.
buonornyecku BakHbI€ BELIECTBA: YTIE€BObI (MOHOCAXapHUAbl, AMcCaXapu/bl, oiaucaxapuasl). Peakiumy,
MOATBEPKAAIOIIME B3aUMOCBSI3b YIJIEBOJIOPOAOB M KUCIOPOACOAEPKAILMX OPraHUYECKUX COSTUHECHUMN.
Opranudeckre CoOeTMHEHHs, ColepKallie HECKOIbKO (QYHKIIMOHAIBHBIX. OCOOCHHOCTH XUMUYECKUX
CBOMCTB.
4.3. A3omcoodepiicanjue opeanuueckue cOEOUHEHUA U OUOI02UHECKU 6AIICHBIE OP2AHUYECKUE eliecma
XapaKTepHbIE XUHMUYECKUE CBOMCTBA a30TCOJEPKAIMX OPraHUYECKUX COCAUHEHU: aMUHOB U
aMUHOKHCIIOT. BHOIOrHYecKky Ba)KHbIE BEIIECTBA: KUPBI, OCITKH, HYKJIIEHHOBBIC KUCTIOTHI. [ OpMOHBI.
®epmeHThl. MeTaimiopraHM4ecKue COeqUHEHUS.
4.4. Pewienue npaxmuueckux zaoau no meme: «Opzanuueckas xumusay (no mamepuaiam KHMoe EI'3)
Haxoxnenne MonekyaspHoi (opMyIisl BemecTBa. ['eHeTHIeckas CBsi3b MEK/y HEOPTraHHUECKUMU U
OpraHUYeCKUMH BellecTBamMu. ['eHeTnueckas CBsi3b MEXAY OCHOBHBIMH KJIaCCaMU HEOPraHUYECKUX
BemecTB. KauecTBeHHBIC peakiini Ha HEKOTOPHIE KJIACChl OPraHUYECKUX COCTUHEHUH (aIKEHBI, aJIKaHBbI,
CITHPTHI, AJTbJIETH/IbI, KAPOOHOBBIC KUCIIOTHI, YTIEBOIBI, Ocenkn). neHTndukaus opraHind eCKux
COCJIUHECHUM.
Tema 5. O0001mIeHHe U MOBTOPEeHUE MaTepuasia Kypca xumuu (4 yaca)
OcHOBHBIE MTOHATHS U 3aKOHBI XuMuu. [lepuonnyeckuii 3akon J[.11.MenneneeBa u ero Gpu3n4ecKuii CMbICI.
Teopust crpoenus oprannyeckux BemectBs A.M. ByTiepoBa 1 0cOOEHHOCTH OPraHUYECKHX COEIHMHEHHIA.
OKHCIIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIMY B HEOPraHUYECKON U OpraHuveckor xumuu. ['eneTnueckas
CBS3b MEXK]lY HEOPIraHUYECKUMU U OPraHUYECKUMU COCAUHEHUSIMU. DKCIIEPUMEHTAJIbHBIE OCHOBBI
OpPraHUYECKOM U HEOPraHUYECKONU XUMUMU.
PaGota ¢ KOHTPOJIBHO-U3MEPUTENIBHBIMU MaTeprasiaMu EI'D o xumuu.

Mmoezosbili KoHMpons 8 ghopme E3.



INHOYPOYHOE IIVNIAHUPOBAHME (npakTudyeckasi XMMHus)
11 KJTACC

Ne i/

Tema ypoka

KoanuecTBo
4acoB

IIpakTuyeckue
3aJaHusA

Jlara

C1pyKTypa KOHTPOJIBHO-
U3MepUTeNbHbIX MaTtepuaaoB EI'D no

XUMHUHN

1

04.09.25

XUMUUYECKUN JIEMEHT U XUMHUYCCKas
CBA3b.

11.09

Pemrenue 3amgau mo reme:
«XUMHUUYECKUH DJIEMEHT U XUMHUYECKas
CBSI3b»

18.09

XuMHueckasg KHUHETHKA.

25.09

Pemrenue 3agad mmo teme:
«XUMHYECKasI KUHETHKAY).

02.10

Teopus >IEKTPOIUTHYECKON
JIUCCOLMALIH.

16.10

Pemenue 3anau o teme: «Teopust
3JEKTPOIUTUIECKOMN JTUCCOITUAITI).

23.10

OKHUCITUTENIbHO-BOCCTAHOBUTEIBHBIC
peaxiuu

30.10

Pemrenne 3amgau mo treme:
«OKHCIUTEILHO-BOCCTAHOBUTEILHEIE
peaKLum.

06.11

10

Permrenue 3agau mo teme:
«OKI/ICJII/ITeJH)HO-BOCCTaHOBI/ITeJ'II)HLIe
peaKIum.

13.11

11

Pemenue 3aja4 110 TCMC: ((H.[eJ'IOQHLIC
" IMICJII0OYHO3E€MECIIbHBIC 3JIEMECHTHI U UX
COCOAMHCHUA, aJIFIOMUHUI U €r0
COCOMHCHU).

27.11

12

XapakTepruCTHKa HEMETAJIJIOB TIIABHBIX
HMOATPYIII U UX COCAUHEHUN
(raytoreHsl, MOATPyIIa KHCIOPO/a,
BOJIOPOJ).

04.12

13

Pemrenne 3agad mo teme: «I ajoreHsI».

11.12

14

Pemenne 3amaq o teme: «lloarpymnma
KHCII0pOJIa, BOJOPOI.

18.12

15

XapakTepuCTHKa HEMETAIJIOB TTIaBHBIX
MOJIIPYII U UX COSTUHEHHIA
(monrpymnmna azoTa, MOArpymma
yIaeposa).

25.12

16

Pemenne 3anau no teme: «lloarpynmna
a30Tay.

15.01.26

17

Pemenue 3anau no teme: «Iloarpynmna
yrieposiay.

22.01.

18

XapakTepUCTHKA METAJUIOB ITOOOYHBIX
MOATPYIII U UX COEAUHEHUH.

29.01

19

Pemenue 3anau mmo teme:
«XapaKTepUCTHKA METALJIOB
NOOOYHBIX MOATPYIIT U UX
COCIIMHCHHUI.

05.02

20

Teopust cTpoeHUs] OPraHUYECKUX
coenHeHni. M3omepusi.

12.02

21

YTrineBogopoasl — alIKaHbl, AIKEHBI,
OUKJIOAJIKaHbl, AJIKUHBI, aJIKaJJUCHBI.

19.02




22 Pemenue 3a1a4 mo teme: 1 1 05.03
«IIpenenbHbIe YIIEBOIOPOIBI.
23 Pemrenne 3anay nmo teme: 1 1 12.03
«HenpenenbHbIE YIIIEBOAOPOIBIY.
24 ApoMaTndecKue yrieBoJ0pOIbI 1 19.03
25 Kucnopocoaepskaiine opraHuuecKue 1 26.03
COeMHEeHHUs (CpaBHUTENIbHAS
XapaKTEPHUCTHKA CITUPTOB, allbJCTHI0B
U KapOOHOBBIX KUCIIOT).
26 Peurenue 3anau. 1 1 02.04
27 Peurenue 3anau. 1 1 16.04
28 A3oTconiepxKale OpraHndecKue 1 23.04
COETMHEHMSI U OMOJIOTHYECKH BAKHBIE
BEIIIECTBA.
29 Pemenue 3anau. 1 1 30.04
30 O06001eHre MaTepraa o TeMe 1 1 07.05
MIKOJLHOTO Kypca «O0mmas Xumus» -
pellIeHHE CIOXKHBIX 3a71a4, pa3oop
TUMMAYHBIX OMHUOOK.
31 O06001IeHre MaTepraia o TeMe 1 1 14.05
IIKOJIbHOTO Kypca «Heoprannveckast
XUMUSD) - PEIICHUE CIIOKHBIX 33714,
paz00p TUITUYHBIX OIIHUOOK.
32 O060061enne Marepuana Mo Teme 1 1 21.05
IIKOJILHOTO Kypca «Opranudeckas
XUMUSD) - PEIICHUE CIIOKHBIX 33714,
pa300p THIUYHBIX OIMHOOK.
33 HToroBelii KOHTpOJIb B hopme EI'D. 1 1 .05
34 HToroselii KOHTPOJIb B hopme EI'D. 1 1 .05
Hroro: 34 20




YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA

OBSIBATEJIBHBIE YUEBHBIE MATEPUAJIBI U151 YYUEHUKA
» Xumus, 11 xnacc/ I'abpuensn O.C., OctpoymoB WN.I'., Cnankos C.A., AkunoHepHOe

obmectBo «M3narensctBo «IIpocBenienne»2019.

METOANYECKHUE MATEPHUAJIBI JIVIS1 YUHUTEJIA

1 O.C.I'abpuensn, I'.I'. JIsicoBa, A.I'. BBenenckas «HacronpHast kKHUra yautenst Xumuu 1 1
knace» "poga", 2018

2. [Ilnpaxtuyeckuit Marepuan no xumuu 10-11.. A.M. Pageukuii , B.I1. 'opmikoBa u ap.—
M.: IIpocsemenue. 2020.

3. Tectbl. Xumus 10-11.. P.I1. CypoBuesa

4. Koutponbubie u npoepounbie padotsl. Xumusil 1. O.C. I'abpuensn, [1.H. bepeskun u ap.
—M..: poda 2015..

5. 500 3agau mo xumuu. I'.A. Mapmanosa... — M.: IIpoceemenne. 2018.

6. [TonrotoBka k EI'3. A.W. Aprumesa. CapatoB. «Jluteit», 2012.

7. Xumus. [loaroroska k EI'D . B.H. Jloponskun, A.I'. bepexxnasi, T.B. Caxxnesa, B.A.
®eppanea. 13a. «Jlernony, 2023.

8. Temarnueckue tectbl. Xumus. [loaroroka k EI'D . B.H. Joponbkun, A.I'. bepexnas,
T.B. CaxxneBa, B.A. ®eBpanena. U3n. «Jlernony», 2024.

UHTepHeT—pecypcbl U undposble 0bpasoBaTenbHble pecypcbl

1. http://www.edu.ru - LleHTpanbHbIi 06pa3oBaTeNbHbI NOPTa, COAEPHKUT HOPMATUBHbIE
AOKYMeHTbl MMHUCTEpPCTBA, CTaHAAPTbl, MHGOPMALMIO O NPOBEAEHME IKCMEPUMEHTA,
cepBep MHGOPMALMOHHOM NogaepKKn EQMHOIo rocy4apCcTBEHHONO 3K3aMeHa.

2. http://www.fipi.ru - noptan MHpopMaLMOHHOM NOAAEPHKKN €4UHOI0 rocy4apCTBEHHOro
3K3aMeHa.

3. http://www.chemnet.ru — anekTpoHHaa 6ubAMOTEKa NO XMMUK



