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ITosicHuTebLHAS 3aIIUCKA.

[Iporpamma npeamera «KadecTBEHHBIM M KOJWYECTBCHHBIN AaHAIU3 B
XUMHUU» TNpeAHa3HaueHa [ yvamuxces 11 kiacca W HOCUT MpPEIMETHO-
OPUEHTUPOBAHHBINA XapaKTep.

Kypc paccuutan Ha 34 gacos (1 y/nen).

COAEPKAHUE
ConepxaHue Kypca pacKpblBa€T OCHOBBI AHATUTUYECKOM XUMHH — HAYKH O
METOJIaX HMCCJIEOBaHUs COCTaBa BELIECTBA, 3HAKOMUT C PA3IUYHBIMU METOAaMU
KaueCTBEHHOT0 M KOJWYECTBEHHOTO aHallh3a, MOMOTalolUX YCTAHOBUTH KaKWe
XUMHUYECKHUE IIEMEHTHI U B KAKOM KOJIMYECTBE COJICPIKATCS B U3YUYAEMOM OOBEKTE.

[IpakTnueckre pabOTHl MO OMNPENEICHUIO COJIEPKAHUS KATHOHOB U
AHUOHOB B pPAacTBOpPE HE TOJBKO JIOMOJHAT TEOPETUYECKUE 3HAHUA MO
HEOPTaHMYECKOW XUMHUU, HO M aKTyaJIU3UPYIOT MPAKTUUYECKHE YMEHUs (aHaIu3
KUPHOCTU MOJIOKA, OTMPEICIICHUE CBEKECTH MsICa, ONMPEACICHUE HKECTKOCTH BOIbBI
U pyTue).

CopnepxaHue 3JIEKTUBHOTO Kypca IMpejrnoiaraeT pasHooOpa3Hble BUJIbI
NEATENbHOCTU yYalllUXCs: JIEKIIUU, CEMUHAPHI. [IpakTuueckue padboOTHI,
7a00OpaTOpPHBIE OMbBITHI, 3KCKYPCUM, a TaKXKe CaMOCTOSITENbHbIE pPabOThl C
UCIOJB30BAaHUEM  PA3JIMYHBIX HUCTOYHUKOB HH(OpMAIIUU, YTO TMOMOMKET
00y4aromumMcs B BEIOOpE (POpMBI TPOXOXKACHUSI UTOTOBOM aTTECTAIUKM U TTPODUIIS
JaJbHEHNIIEro 00yueHusl.

OOyuaronuecss ~ JAOJMKHBI ~ 3HaTh ~ METOJbI  KA4€CTBEHHOIO U
KOJIMYECTBEHHOTO  aHaln3a, KiIacCU(PUKAIMIO HOHOB, YyMETh MPOBOJIUTH
XUMUYECKUN SKCIIEPUMEHT MO0 OOHAPYKEHUIO KaTUOHOB U aHMOHOB B PacTBOpax,
MPOBOAUTH TPABUMETPUUECKUN U TUTPUMETPUUECKUIN aHAIN3, COCTABIATh OTUET O
MPOJICIAHHOM 3KCIIEPUMEHTE.

IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHUM A ITIPOI' PAMMBI 110 XUMHNHN
HA BA30BOM YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIbTATBI
OI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
00y4YaroImUMHUCI MPOrpaMM CpeaHero o0mero oOpa3oBaHus (JTMYHOCTHBIM,

METaNnpeIMETHBIM M TpeAMETHbIM). HaydHo-MeToauueckol OCHOBOM st
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pa3pabOTKH TJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS MPOrpaMM CPEAHEro OOIIEro
00pa3oBaHUs SIBJSETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cOOTBETCTBUM C CHCTEMHO-JAEATENBHOCTHBIM IMOJAXOAOM B CTPYKTYpE
JUYHOCTHBIX  pE3yJbTaTOB  OCBOeHHMs  mnpeamera  «KauectBeHHBI UM
KOJIMYECTBEHHBIN aHalv3 B XMMHUW» Ha YPOBHE CpPEIHEro oO0miero oOpa3oBaHUs
BBIJICJICHBI CIIEAYIOLINE COCTABIIAIOIINE:

OCO3HAaHHUE OOYYAIOUMMHCS POCCUUCKOW TpaxJaHCKOM HACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOONPEAEIIEHHUIO;

HaJM4Yue MOTUBAIIMU K O0YyUEHHUIO;

L[€JICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTU HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEH U UCTOPUYECKUX TPAAUIMi 0a30BOM HAYKU XUMUU,

TOTOBHOCTh U CIIOCOOHOCTh OOYYarONIUXCSl PYKOBOJICTBOBATHCSI B CBOEH
NEATENBHOCTH ILIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAaMH, MPUCYIIMMHU LEIOCTHON
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJu4yue MPaBOCO3HAHUS HKOJOTHUYECKON KYJIbTYpPbl U CIIOCOOHOCTH CTaBUTh
LEJIA U CTPOUTH KU3HECHHBIE TIJIAHBI.

JInuyHOCTHBIE  pe3yJIbTaThl OCBOEHUs mpenmera «KadecTBEHHBIN W
KOJIMYECTBEHHBIN aHalM3 B XUMUW» JOCTUTAIOTCS B €IUHCTBE Yy4eOHOU U
BOCHUTATEIIbHON  JEATEIbHOCTH B  COOTBETCTBUH C T'YMAHUCTUYECKUMH,
COLMOKYJIbTYPHBIMU, JTyXOBHO-HPABCTBEHHBIMH ILIEHHOCTSIMH W HJcalaMHU
POCCUHCKOTO TPakJIaHCKOro OOIIEeCTBa, MPHUHSATHIMU B OOIECTBE HOPMaMU H
MpaBWJiaMH  TOBEACHUS, CHOCOOCTBYIOIIMMM  MpOIECCaM  CaMOIIO3HAHUS,
CaMOpa3BUTHUS U HPABCTBEHHOT'O CTAHOBJIEHUS IMYHOCTU 00YUaIOIINXCSI.

JInyHOCTHBIE  pe3yJIbTaThl OCBOEHUs mpenmera «KadecTBEHHBIN W
KOJIMYECTBEHHBIN aHAIU3 B XUMHH» OTPAXKAIOT CHOPMUPOBAHHOCTH OIbBITA
MO3HABATEIbHON M MPAKTUYECKOM NESITEIHbHOCTH OO0YUYaIONIMXCS MO peanu3aluu
MPUHATHIX B 00IIIECTBE IEHHOCTEH, B TOM YKCIIE€ B YACTH:

1) rpamaaHCKOro BOCIMTAHMSL:

OCO3HAHUS 00YUYaIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX IIPaB U 00sI3aHHOCTE,
YBQXXEHUSI K 3aKOHY U IIPABOIOPAIKY;

MPEJICTABJICHUSI O COLUUAIBHBIX HOPMaX W MPaBWIAX MEKIMYHOCTHBIX
OTHOIIEHHUU B KOJUICKTUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOW MNEATEIBHOCTH IIPU CO3JAaHUU
y4EOHBIX MPOEKTOB, PEUICHUM YUYEOHBIX M MO3HABATENIbHBIX 3a/1a4, BBIMOJHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMAaTh W NPUHUMATh MOTHUBBI, HAaMEpPEHHUs], JIOTUKY H
apryMEHTBI JPYTUX MPU aHAJIU3€ PA3TUYHBIX BUJIOB YUEOHOU €S TEIbHOCTH;

2) IaTPUMOTHYECKOT0 BOCIIMTAHUSA;
IIECHHOCTHOT'O OTHOIIEHWS K MCTOPUYECKOMY M HAy4YHOMY HACJIEIUIO
OTE€UYECTBCHHON XMMUH;



YBOKEHHUSI K MPOIIECCY TBOPYECTBA B 00JIACTH TEOPUU M MPAKTUYECKOTO
MIPUMEHECHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHUS HAYKH €CThb PE3YJIbTAT
JUINTEBHBIX ~ HAOJMIOACHUN, KpPOMOTIUBBIX  HKCIEPUMEHTAJIbHBIX  IOUCKOB,
MMOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTHUKOB;

MHTEpPECA M TO3HABATEJIBHBIX MOTHBOB B IIOJYYEHHH U MOCIECAYIOLIEM
aHanau3e MH(QOpMAIMU O MEPEIOBbIX JTOCTUKEHUSIX COBPEMEHHOW OTEUECTBEHHOMU
XHUMUU;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBE/ICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYalluu, CBA3aHHBIE C XUMHUUYECKUMHU SBICHUSMH,
U MPUHUMATh OCO3HAHHBIE PEIICHUSI, OPUECHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbIEC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEACHUE M TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMN HPABCTBEHHBIX U IMPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM 3THUX
MOCTYTKOB;

4) popMUpPOBaHUSA KYJIbTYPbI 310POBbI:

MOHMMAHUSl [IEHHOCTEH 3J0pOBOrO M Oe3omacHoro oOpasza KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOIIEHUSI K COOCTBEHHOMY (DH3UUYECKOMY U
MICUXUYECKOMY 37I0POBbIO;

coOJroicHUsT TpaBwil 0e30MacHOTO OOpallleHHsl C BellecTBaMU B OBITY,
MMOBCEHEBHOM XKU3HU U B TPYJAOBOM AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TpPaBUJl HHAUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEJCHUS B CUTYaIUsAX, YTPOXKAIOIIUX 3[I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHUSI TOCIIEICTBUN W HENPUITHUS BPEIHBIX NPUBBIUEK (YHOTpeOIeHUS
aJIKOT0Jisl, HAPKOTUKOB, KYPEHHUS]);

5) TPy10BOI0 BOCIIUTAHMS

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKOM
JEATeNbHOCTH, OOLIECTBEHHO TOJIE3HOM, TBOPYECKOM U  Jpyrux BHUAaX
NeSATEeNbHOCTH,

YCTAaHOBKM Ha AaKTMBHOE Yy4YacTHE B PEUICHUM MPAKTHYECKUX 3a]ay
COIMATIBLHOM HAIMPABICHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPaKTUUeCKOMY M3Yy4YEHUI0 mpodeccuil pa3iuyHOro pojaa, B TOM
YuCJIe HA OCHOBE MIPUMEHEHUS MTPEAMETHBIX 3HAHUHN IO XUMUHU;

YBXKEHUS K TPYAY, JIOJIAM TPyJa U pe3yiabTaTaM TPYAOBOU ESITENbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHAMBUIYATbHON TpPaCKTOPUH
oOpa3oBanus, Oyaymier mnpodeccun W peanu3anuyd COOCTBEHHBIX KHW3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUU, HUHTEPECOB U
noTpedHoCTeH 00I1eCTBa;

6) 3K0JI0rM4eCKOro BOCIMTAHMS:



AKOJIOTMYECKU 1€JIeCO00pa3HOT0 OTHOIICHHS K NPUPOJE, KaK HCTOUYHHUKY
CyLIECTBOBAaHMS KU3HU HA 3EMIJIE;

MOHMMAHUS TJIO0ATBHOIO XapakTepa SKOJOTMYECKHX MpoOJieM, BIUSHUS
AKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE NPUPOJTHON U COUUAIBHOMN CPEBI;

OCO3HAHUSI HEOOXOJAMMOCTH WCIOJIb30BAHUS JOCTIKCHUN XUMUU IS
pELIeHUsI BOIPOCOB PAlMOHAIBHOTO MPUPOIONIOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, MNPUHOCIUIMX Bpel OKpYKaroLen
MPUPOJHON Ccpelie, YMEHHSI MPOTHO3UPOBATh HEONArOMPUSTHBIE AKOJOTHUECKHUE
MOCJEACTBUS MPEANPUHUMAEMBIX ICUCTBUM U MPEIOTBPAIIATh UX;

HaJM4usl Pa3BUTOrO SKOJIOTHYECKOTO MBIIIJIEHUS, SKOJOTUUECKON KYJIbTYPHI,
OTbITa JEeSATETbHOCTU AKOJIOTMYECKOU HaIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBaThCS MMM B IO3HABAaTEJIbHOW, KOMMYHUKATHBHONW M COLIMAIIBHOM
MpPaKTUKE, CIOCOOHOCTM M YMEHHUS aKTUBHO MPOTHUBOCTOSTH HUIEOJIOTUU
xemohoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHSI HAYKU U OOIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl chenuUKA XUMUU KaK HayKd, OCO3HaHMs €€ poju B
(GbopMUPOBAHUM PAIMOHATBLHOIO HAYYHOTO MBIIUIEHUS, CO3JaHUM IETOCTHOTO
MpPECTaBICHUS 00 OKpYKAIOIleM MUpE KaK O €IUHCTBE MPUPOJIbl U UYETIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M pEeUIeHUH MpoOJieM COXpaHEHUs
MPUPOIHOTO PAaBHOBECHSI;

yOeKAEHHOCTH B  0OCOOOM 3HAYMMOCTH XUMHH JUISI COBPEMEHHOM
HUBWIM3ALMU: B €€ TyMaHUCTHYECKOW HAMpPaBICHHOCTH U BAXHOW pOJNH B
CO3/IJaHUM HOBOW 0a3bl MaTEpUAIBHOW KYJIBTYPBI, PEHICHUH TI100abHBIX TPOOIeM
YCTOWYHMBOTO Pa3BUTHS YEIIOBEYECTBA — CHIPHEBOM, SHEPTETHUYECKOM, MUILIEBON U
AKOJIOTMYECKON 0€30MacHOCTH, B PAa3BUTHUU MEAMUIIMHBI, 00ECIEYEHUU YCIOBUM
YCIEHIHOTO TpyJa W DOKOJOTMYECKU KOMGMOPTHON KHU3HM KaXKIOro YJIeHa
o0IIecTBa;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TIOHMMAaHUS CYIIHOCTA METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
MoJlyyaeMble 3HAHUA JIJIsl aHAIu3a U OOBSICHEHUS SIBIICHUI OKPY’KAIOIIEro MUpa U
MPOUCXOIAIINX B HEM U3MEHEHUM, YMEHHUS JeaTh 000CHOBAHHBIE 3aKIIIOUCHUS Ha
OCHOBE Hay4yHbIX (DAaKTOB M HMEIOIIUXCA JAHHBIX C LEIbl0 MOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCMOJIb30BaTh XHUMUYECKHE 3HAHUSA A
pelieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpPECA K NO3HAHUIO U UCCIIEI0BATEIbCKOU JIESITEIbHOCTH;



TOTOBHOCTM M  CIIOCOOHOCTM K  HENPEpPhIBHOMY  OOpa30BaHUIO U
caMOOOpa30BaHMIO, K AaKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAaHUM MO XUMHUH B
COOTBETCTBHHU C KM3HEHHBIMHU NOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSAM TpyJa B pa3fnyHbIX chepax npodheccuoHAIbHOM

NEATEIIbHOCTH.
METAINIPEJMETHBIE PE3YJ/IbTATDBI

MeranpenMeTHbIe pe3yJbTaThl OCBOCHUS y4eOHOTro npeamera
«KadecTBEHHBI M KOJWYECTBCHHBIM AHAIN3 B XMMHW» HA YPOBHE CPEIHETO
o011ero o0pa3oBaHMs BKIIOYAIOT:

3HAYMMBbIE JUISL dbopmupoBaHus MHPOBO33PEHUSA oOyyarommxcs
MEXIMCIUIUIMHAPHBIE (MEXMIpPEIMETHBIE) OOIIEHAYYHbIC MOHITHUS, OTPAKAIOLIUE
LETOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHeUuPUKYy METOJIOB IO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPrus, sIBICHUE,
MPOIIECC, CUCTEMa, HAYUYHBIM (haKkT, MPUHLINI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, uCcle0BaHne, HA0MI0ICHUE, U3BMEPEHUE, IKCTIEPUMEHT U APYTHUE);

YHUBEpCaJIbHbIe y4eOHbIC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATUBHEIE,

pEryJISTUBHBIC), o0ecrnieunBaroIIne dbopmupoBaHue (GyHKIIMOHATBHOMN
IPAMOTHOCTH U COLIMATIbHON KOMIIETEHI[UN 00YUarOIINXCS;
CIIOCOOHOCTD 00yUarommnXxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHbIE y4eOHbIC
JEUCTBUSA B IMMO3HABATEIBHOMN U COIUAIBHON MPAKTHUKE.

MeranpeaMeTHblE Ppe3yabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMU  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICHCTBUSIMU.

OBJaajgenue YHUBEPCAIbHBIMHA y4eOHbIMH NOo3HABaTeJIbHbIMH
AeHUCTBUSIMM

1) 0a30Bble JIOrHYecKue AeCTBUS:

CaMOCTOSITETbHO  (OpMyIMpOBaTh W aKTyalIM3UpOBaTh  MpoOiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENENIATh eI JCSITEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU HX
JTOCTUKEHUS, COOTHOCHUTD PE3yJIbTaThl ACSITEIbHOCTH C ITOCTABJICHHBIMU LIEISIMU;

HCTIOJB30BaTh MPU OCBOCHUM 3HAHHWN MPUEMBI JIOTUYECKOTO MBIIUICHHUS —
BBIJICJIATh XapaKTEPHbIE MPU3HAKU MOHSATUM M YCTAHABIMBATH UX B3aWUMOCBS3b,
HCTIOJIb30BaTh COOTBETCTBYIOIINE MTOHATHUS Il OOBSICHEHHUS OTACIbHBIX (DAKTOB U
SIBIICHUIA;

BBIOMpATh OCHOBAaHMS M KPUTEPUU IS KiIacCU(UKAIMM BEIIECTB W
XUMUYECKHUX PEaKIU;

YCTAHABIUBATh TMPUYUHHO-CICICTBEHHBIE CBA3W MEXAY H3y4a€MbIMU
SIBIICHUSIMU,



CTPOUTH JIOTMUECKUE PACCyXJCHUS (MHAYKTUBHbIC, JACAYKTUBHBIC, IIO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH U TMPOTHUBOPEUHUS B paccMaTPUBAEMBIX
SABJICHUAX, (POPMYJIHPOBATH BBIBOJBI U 3aKJIIOUECHUS,

MIPUMEHSThH B MPOLIeCCe MO3HAHMS, UCIIOIb3YEMble B XUMUU CUMBOJIUYECKHE
(3HaKOBBIE) MOJICNIH, PEOOPA30BBIBATH MOJEIBHBIE TPEACTABICHUS — XUMUUECKUN
3HaK (CUMBOJI) DJJEMEHTa, XUMH4YecKas ¢Gopmylia, ypaBHEHHE XHUMHUYECKOU
peakiuu — MpU PEIICHUU Y4YeOHBIX IMO3HABATENIbHBIX U MPAKTUYECKUX 3ajady,
MPUMEHSTh HA3BaHHBIC MOJICIbHBIC MPEICTABICHUS /ISl BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUMN.

2) 6a3oBbIe HCCIEA0BATEIbCKIE 1eCTBUS:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO TO3HAHMS BEUIECTB U XUMHUYECKHUX
peaKunii;

(dbopMyIHpOBATH LEIU U 3a/1a4U UCCIIEI0OBAHUS, UCTIOIb30BaTh MOCTABICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KAadeCTBE HHCTPYMEHTA
MO3HAHUSL U OCHOBBI IJi1 (POPMHUPOBAHUS THIOTE3bI MO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYXKCHUI;

BJIAJICTh HABBIKAMH CAMOCTOSTEJIBHOTO TUIAHUPOBAHUS W  MPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIIECHCTBOBAaTh YMEHUSI HAOMIOIATh 32 XOJ0M
MpOIECCa, CaMOCTOATENIbHO MPOrHO3UPOBATH €ro pe3yibTar, (PopMyIupoBaTh
000011IeHNS U BBIBOABI OTHOCUTENBHO TOCTOBEPHOCTHU PE3YIHTATOB UCCIICIOBAHUS,
COCTaBJISATb 0OOCHOBAHHBIA OTYET O MPOJACIaHHOM padoTe;

NpuoOpeTaTh OMNBIT YYEHUUECKOM HCCIENOBATENbCKOM W MPOEKTHOM
JEATENbHOCTU, TMPOSBISITH CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIbHOMY
MOUCKY METO/JOB pEIICHUsI MPAKTUYECKUX 3aJlady, MPUMEHEHUIO Pa3IUYHBIX
METOJIOB NTO3HAHMUSI.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTUPOBAThCA B PA3IUYHBIX HUCTOYHUKAX UHOpManuu (Hay4dHO-
MOMyJIsIpHAsl JIUTepaTypa XHUMHUYECKOTO COJIep)KaHMs, CIPaBOYHbIE MOCOOUS,
pecypcol MIHTEpHETa), aHaIM3UpoBaTh WUHPOPMAIUIO PA3IUYHBIX BUIOB U (PopMm
MpeCTaBIICHHUS, KPUTHUYECKU OLICHUBATH eé JIOCTOBEPHOCTD u
HEMPOTUBOPEUUBOCTD;

(dbopMyIHpoOBaThH 3aMPOCHl U MPUMEHSITh Pa3IUYHbIE METOAbI MPU MOUCKE U
otOope wuHpOpPMAIUK, HEOOXOAUMOW [ BBIMOJHEHUS Y4YeOHBIX 3aaad
OIPEIEIIEHHOIO TUIIA;

MpUOOpETaTh OMBIT HCHOJb30BaHUS HH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIMUHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEILHO  BBIOMpATh  ONTHUMalbHYIO  (GOpMYy  NpeACTaBICHUS
uH(opmaiu (cxemsl, rpaduKku, AMArpaMMbl, TAOJIULBI, PUCYHKU U IPYTHUE);



UCIIOJB30BaTh HAYYHBIM SI3bIK B KAyecTBE CpeAcTBa mnpu pabore cC
XUMUYECKOW wuH(OpManueil: MNpUMEHSATh MeXnpeaMeTHble ((dusuyueckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIbI, (OpMYJibl, aOOpeBUATYpbl, HOMEHKIATYPY;

UCIOJB30BaTh M MNpPeoOpa3oBbIBATh 3HAKOBO-CMMBOJIMUECKUE CPENICTBA
HarJIsJHOCTH.

OBJaieHne YHHBEPCAIbLHBIMIA KOMMYHHMKATHBHBIMM J1€/iCTBUSIMU:

3a/1aBaTh BOIMPOCHI MO CYHIECTBY 00CYKJIaeMOW T€Mbl B XOJI€ UaJIora W/Uin
JUCKYCCUHM, BBICKa3bIBaTh  HUJeH, (OPMYJIHpPOBATH CBOM  MPEHJIOKEHUS
OTHOCHUTEJILHO BBITIOJHEHUS TTPEAJIOKEHHON 3a/1a4H;

BBICTYIIaTh C MPE3CHTAIMEN pe3yJbTaTOB MO3HABATEIBHOU JEATEIIbHOCTH,
MOJIYYE€HHBIX CAMOCTOSITENILHO UM COBMECTHO CO CBEPCTHUKAMU MPU BHITIOTHEHUU
XUMUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKON pabOThl MO UCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaqu3aluu yueOHOro mpoekTa U PopMyJIUpOBATH BHIBOIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MYyTEM COTJIACOBAHUS MO3ULIUMA B
X0J1€ 00CYX/IeHUSI 1 00OMEHA MHEHUSIMH.

OBJjajleHne YHHBEPCATbHBIMH PEryJSSTUBHBIMHU JeCTBUSIMH:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYIIECTBJISITH CBOIO IO3HABATEIbHYIO
JeATEeNbHOCTh, oOmpenensis e€ [eau M 3ajadyd, KOHTPOJIUPOBaTh U IO Mepe
HEOOXOJIUMOCTH KOPPEKTHUPOBAaTh MpeajiaraéMblii  alropuT™M JACUCTBHM Mpu
BBITIOJTHEHUHU Y4Ye€OHBIX UM HCCIENOBATENbCKUX 3aJay, BbIOMpaTh Haubolee
3 PeKkTUBHBIN €cMOCO0 HMX pEIICHUS € Y4E€TOM IMOJYYEHHUsS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKITUSAX;

OCYILECTBIJISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HAa OCHOBE CamMoOaHaIn3a
U CAMOOIICHKH.

HPEAMETHBIE PE3YJIBTATbBI

IIpenmeTHble  pe3ynbTaTbl  OCBO€HUs  Kypca  «KauecTBeHHbIW  H
KOJINYECTBEHHBIN aHAIN3 B XUMUM» OTPAXKAIOT:

cOOpMHUPOBAHHOCTh  TPEJACTABIACHUI: O XHUMHUUYECKOW COCTaBJISIONICH
€CTECTBCHHO-HAYYHOM KAapTHUHBI MHpPA, POJM XHMUUA B TIO3HAHWU SIBJICHUMU
npuponabl, B (GOPMUPOBAHMU MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€
(YHKIIMOHATBHON TPAMOTHOCTH, HEOOXOAUMOM JIsl pellIeHHs] TPAKTUUECKUX 3a/1au
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U MPUPOIHOU
cpene;

BJIAJICHUE  CUCTEMOM  XHMHUYECKMX  3HAHUM, KOTOpas  BKIIKOYAET:
OCHOBOTMOJIaralolire MOHATUA (XMMHUYECKUUA SJIEMEHT, aTOM, HOH, MOJEKYJa,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENIEHb OKUCICHUS, XUMHUUYECKASI CBS3b
(KoBaJIeHTHas, MOHHASA, METAJNINYECKas, BOJIOPOIHAS ), KPUCTAIUIMYECKAS PEIIETKA,
TUNBl XUMHYECKHX  pEaKLUH, PacTBOP, JJIEKTPOJUTHI, HEIIEKTPOIUTHI,
AJEKTPOJUTUYECKAS JUCCOLUUAIMSA, OKHUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTH



XUMUYECKON peakini, XUMUYECKOE pPABHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJICKTPOJUTUYECKON AuCCconUanuu, nepuoandeckuid 3akon J[. M. Mengeneena,
3aKOH COXPAaHEHHSI MAacChl BEUIECTB, 3aKOH COXPAHCHUS W MPEBPALICHUS SHEPTUU
MpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUM SI3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIEKAIlMe B OCHOBE MOHUMAHHS MPUUYUHHOCTH U
CUCTEMHOCTH XHMHYECKUX SIBIICHUH, (PAKTOJOTHMYECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIyYEHUU U 0€30MacHOM HMCHOJb30BAHUM BAXKHEHIIINX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEATEILHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBISBISATH XapaKTepHbIC MPU3HAKU TOHATHIA,
YCTaHaBJIMBATh UX B3aUMOCBSI3b, UCMOJb30BATh COOTBETCTBYIOUIUE MOHATHUS HPU
OMMCAaHUU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY JJIS
cocTaBieHuss (GopMya BeIIECTB MW  ypPaBHEHUN  XUMHUYECKUX  pEaKIUi,
cucrtemarnueckyro HoMeHknaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIIBHBIX
HEOPraHUYEeCKUX BellecTB (yrapHblii ra3, YIJIEKUCIBIM Ta3, aMMHakK, ramcéHas
U3BECTb, HETAIIEHASI U3BECTh, MUTHEBAS COMQ, MUPUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHUN ONPENIENATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COCJAMHEHUSAX PA3JIMYHOIO COCTAaBa, BHUJ XUMHYECKOU
CBSI3U (KOBAJIECHTHAs, HOHHAsl, METAJNINYECKasi, BOJIOPOJIHAS]) B COCIUHEHUSX, THUII
KPUCTANIMYECKON pEelIETKH KOHKPETHOTO BelllecTBa (aTOMHas, MOJEKYJspHas,
MOHHAs, METAJJINYECKas), XapaKTep Cpe/ibl B BOJAHBIX PAaCTBOpPaX HEOPraHUYECKHUX
COCIUHCHUI;

c(hOpMUPOBAHHOCTD YMEHHUI yCTaHaBJIMBATh MPUHAJICAKHOCTh
HEOPraHMYECKUX BEIIECTB MO HX COCTaBy K OMNpPEACIIEHHOMY KiaccCy/TpyImre
coeIMHEHU (OCHOBaHMUS, KUCIOThI, aM(OTEpPHbIE TUIPOKCHUIbI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHMI  XapakTepu3oBaThb (OMUCHIBATH)  OOIIME
XUMUYECKUE CBOMCTBA HEOPraHMYECKUX BEIIECTB  PA3IUYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE TE€HETUYECKOU CBS3UM MEXIY HEOPraHMYECKUMHU
BEIIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHHI COCTABISATh YpPAaBHEHHUSI PEAKIUU Pa3IUYHBIX
TUIIOB, TIOJIHBIE U COKpANIEHHBIE YPABHEHUSI PEaKIMi HOHHOTO 0OMEHA, YUYUThIBAsI
YCJOBUS, TIPU KOTOPBIX ATU PEAKIIMU UAYT JI0 KOHIIA;

c(hOpMUPOBAHHOCTh yYMEHUW NPOBOJUTH PEAKIUHU, [OJATBEPKIAOIINE
Ka4eCTBEHHBI COCTaB PAa3JIMYHBIX HEOPraHWYECKHWX BEIIECTB, pPAaCHO3HABATH
OMBITHBIM IYTEM HOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHHUYECKUX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUH  pacKpbiBaThb CYIIHOCTb  OKHUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIMil MOCPEACTBOM COCTABJICHUS JIEKTPOHHOTO OajaHca
3TUX PEaAKIN;
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c(hOpMUPOBAHHOCTh YMEHUN OOBACHITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peaKIuu OT Pa3IUYHbIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOIO0 PaBHOBECHUS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictaus (mpunuui Jle [larense);

c(hOpMUPOBAHHOCTh MPEACTABICHUNM 00 OOUMX HAYYHBIX MPUHLIUNAX H
AKOJIOTMYECKUX MPOoOIeMaxX XUMHUUYECKOTO TPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJAUTH BBIUUCICHUS C HCIOJIb30BaHUEM
MOHATUSI «MaccoBas JI0Jsl BEIIECTBAa B PAacTBOPE», OOBEMHBIX OTHOIICHUH ra3oB
MIPU XUMUYECKUX PEAKIUIX;

c(hOpMUPOBAHHOCTh YMEHHM COOIIOIATh MPaBUJIA MOIb30BAHUS XUMUYECKOU
MOCYJIO M J1a0OpaTOpHBIM OOOPYJOBAaHUEM, a TaKXKe IpaBWiIa OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUHM C MHCTPYKIMSIMHU IO BBIMOJHEHUIO Ja0OpPaTOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUJIAHUPOBATH U BBIOIHATH XUMHUYECKUM
AKCHEPUMEHT (Pa3JIokKEHUE MEPOKCUIA BOJIOPOJia B MPUCYTCTBUM KaTaIM3aTopa,
ONpPENENICHNE CpeAbl pPacTBOPOB  BEHIECTB C NOMOIIBID  YHHBEPCAIBHOTO
WHJIUKATOpa, BIUSHUE PA3TUYHBIX (PaKTOPOB HAa CKOPOCTb XMMHUYECKOW PEaKIIUH,
peakiuu MOHHOTO OOMEHAa, KaueCTBEHHBIC PEaklMu Ha Ccylb(aT-, KapOoHAT- U
XJIOpU/I-AHUOHBI, Ha KAaTUOH aMMOHUs, PEIIEHHWE SKCHEPUMEHTAJIbHBIX 337a4 B
COOTBETCTBMM C TpaBWJIaMH TEXHUKH O€30MaCHOCTU TMpuU OOpalieHuu ¢
BEIIECTBAMU M JIa0OPaTOPHBIM O0OpPYJOBAaHHEM, NIPEACTABISATH PE3YyJIbTaThl
XUMUYECKOTO SKCIEepuMeHTa B (GopMe 3alucCHh YpaBHEHUU COOTBETCTBYIOIIMX
peakiuii u GopMyIUpPOBaTh BEIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUNW KPUTUUYECKH aHAIMU3UPOBATH XUMHUYECKYIO
uHpOpMaIIMIO, TOJy4aeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBA MacCCOBOMU
KOMMYHUKaIuu, UHTepHeT U apyrux);

chOpMUPOBAHHOCTh ~ YMEHHH  cOONIOAaTh  MpaBWJa  AKOJOTHYECKU
1e71eco00pa3HOTr0 TMOBEJIECHUSI B OBITY W TPYJIOBOM JEATENBHOCTH B IEJSIX
COXPAHEHHSI CBOETO 3JI0POBbSI U OKPYXKAIOIIEH MPUPOJHOU CPEAbl, OCO3HABATH
ONACHOCTh BO3/ICHCTBHS HA KUBBIE OPraHU3MBI ONPEACIEHHBIX BENIECTB, TIOHUMAs
cmbicn mokazarenss [IJIK, mosicHATh Ha mnpumepax CrHocoObl YMEHBIICHUS U
MPEIOTBPALIEHUS UX BPEJAHOIO BO3ICHUCTBUS HA OPraHU3M YEJIOBEKA;

JUIsl 00YYaroIIMXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 370POBbSI: YMEHHE
MPUMEHSITh 3HAHUSL 00 OCHOBHBIX JOCTYMHBIX METOAAX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBIICHUM.
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IHOYPOYHOE IINTAHUPOBAHHUE

Kosmvec | Dmexrponnsie JesiTeIbHOCTD
Ne TBO nu(ppoBbIe YHUTEJIS C y4eTOM
Tema ypoka bp y . y
n/m “1acosB oOpasoBare/ibHbIe | paldouei MPOrpaMMabl
Bcero pecypchbl BOCIIUTAHUA
IIpeaMer U 3HAYEHHE AHAIUTHYECKONH XUMHUH.
1 Bsenenue B xypc. 1 YcraHoBneHue
) KauectBenHslil ananus u ero 1 JIOBEpUTETbHBIX
pOJIb B IO3HAHUH. OTHOILIEHUN MEXIY
AHanuTHYeCKass XUMHS — HayKa O TIe/laroruaeckum
3 METOJ[aX aHAJIN3a BEIleCTBRA. 1 pabOTHHMKOM U ero
00yJaroIUMHCS,
TB paGoThl B XUMHYECKOIA CIIOCOOCTBYIOIMX
4 nabopatopuu. TpeboBanus k 1 NO3UTUBHOMY
OTYETY. BOCTIPUSTHIO
00yJarommuMucs

MeTtoasbl onpeeieHNs KOHIEHTPAIUM PACTBOPOB.

PactBopsl, Mepsl

. PacTBOPUMOCTH. 1

6 TurpoBanue, CyniHocTb METOA. |
Nupukaropsl.
[Ipurorosnenue pacTBOpOB U

7 OIpeJIeJICHUE UX KOHLICHTPALIUU 1
TUTPOBAHUEM.

8 [Tonsatue 06 SKBUBAJICHTE. 1

3akon IlCﬁCTBleHIHX MacC 4 €ro NpuMeHeHue B XUMHUIECCKOM aHaJIu3e.

3aKoH JEHCTBYIOIUX MAaCC.

? XHUMHYECKOE PaBHOBECHE. !
HonHoe npousBeneHue BOBL.

10 BonopoHelii mokazarens U 1
mkana pH.

1 Onpenenenne pH BogHbIX 1
pacTBOpOB.

12 Bydephbie pacTBOpBHI. 1

KommiexkcHsblie coequHeHH.
OcHoBHbIE HIOHSTHS

13 KOOPJAMHALIMOHHON TEOPUHU. 1

14 IloBeneHne KOMIIIEKCHBIX |
COCIMHEHM B pacTBOpax.

15 [Ipumenenue 1

TpeboBaHUH U TIPOCHO
Te[aroruueckoro
paboTHHKa,
TIPUBJIEYEHUIO X
BHUMaHUS K
o0cyX/1aemMoli Ha ypoKe
vHbopMaLuy,
aKTUBU3aL[N X
NI03HaBaTe/IbHON
JiesITeIbHOCTH.

[IpuBneuenue
BHUMaHUs 00yUaronuxcst
K LleHHOCTHOMY acI1eKTy
M3yJaeMbIX Ha YPOKax
SIBJIeHUM, OpraHu3aLys
uX paboThI C
MOJTy4yaeMOU Ha ypoKe
COL[MA/IbHO 3HAUMMOM
vHbopMarLeii —
VHULIMMPOBaHKe ee
obcyxaeHus,
BbICKa3bIBaHUS
00yUaroIUMHUCS CBOETO
MHEeHUs TT0 ee TOBOJY,
BbIPaOOTKHU CBOETO K Hel
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KOMILJIEKCOOOpa30BaHus B
XMMUYECKOM aHaJIM3e.

16

Kommnekcorepmuueckoe
TUTPOBAHHUE.

OTHOLIIeHHu4d.

Opranusanus
medcTBa
MOTHBHPOBaHHbIX U
5py/MPOBaHHbIX
00yUaroIuXxcst
Haj ux
HeyCIeBaroIMHU
O/JJHOK/IAaCCHUKaMH,
Jlaro1ero
oOyuaromumcst
COL[MA/IbHO 3HAaUMMbIH
OTBIT COTPYAHUYECTBA
Y B3aMMHOM MOMOLLH.

17

OO6pa3oBaHue 1 pacTBOpEHHUE
OCaJIKOB.

KauecTBeHHBII aHAIN3.

Knaccudukanus peakuuii B

18 KaueCTBEHHOM aHAJIN3E.
JlpoOHBIT W  CcUCTEeMAaTHYECKUN
19 aHaJIu3.
Knaccudukarus noHOB.

20 (I ananuTnyeckas rpynmna
KaTUOHOB)

21 Katnons! rpynmnsl consiHOM
KHCIIOTBI.

2 Katnons! rpynmsl cepHoit
KHCIIOTBI.

23 AMpoTepHbIe THAPOKCUTIBI.

24 Karuons! rpynmnsl aM(poTepHBIX
THJIPOKCHUJIOB
Katnons! rpynnsl rugpooKucei,

25 HEPACTBOPHUMBIX B LIEI0YAX U
aMMUaKe.

26 Karnons! VI ananutnueckoin
IPYIIIBL.

27 IlepBas aHamuTHYEeCKas rpynia
aHUOHOB.

73 Bropas ananuTu4eckas rpyIma

AHHMOHOB.

Nunuiurposanue v
noAiepKKa
HCCJle/IoBaTeTbCKOU
JesITeIbHOCTH
00yuJaroIuXcs B paMKax
peany3alii MU
VH/IUBU/ya/bHBIX U
TPYIIIOBBIX
WCCTIeJOBaTeTbCKUX
MIPOEKTOB, UTO JAaCT
o0yuaroImuMcst
BO3MO)KHOCTh
niprobpecTy HaBBIK
CaMOCTOSITE/TEHOTO
pelleHNs: TeOpeTUYeCKOn
1po0JIeMbl, HaBbIK
reHepupOBaHUs U
odopmiieHus
COOCTBEHHBIX HIeH,
HaBBIK YBa)KUTETBHOTO
OTHOIIEHUS K Uy>KUM
uzesm, obopMIeHHbIM B
paboTtax apyrux
HCCiie/ioBaTesniel, HaBbIK
my6/iMuHOTO
BBICTYIUIEHUS TIepe
ayIUTOpUen,
apryMeHTHPOBaHUS U
OTCTauBaHUs CBOEU
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AHaJIN3 HEKOTOPBIX 00BEKTOB OKpYKamoLeil cpeabl. KOHTpoIb KayecTBa | TOUKM 3peHUs.
NPOAYKTOB NIUTAHMS.

OxpaHa OKpy>Karollel Cpepl.

29
KoHnTponb kauecTBa BOABI.

30 Kectrocts Boasl. Ee 1
OMpeJIeJICHUE U YCTpaHEHHE.

XuMHUUecKasi XapaKTepuCcTUKa

31 1
IIOYB.
39 KoHTponb kauecTBa IpoayKTOB |
MTUTAHUS.
33 AHanu3 MoJIOKa. 1
34 3aKII04YUTEIbHBINA YPOK. 1
OBIIEE KOJIMYECTBO YACOB I10 34
I[TPOI'PAMME
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