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IHosicHuTeIbHAA 3aNIUCKA
Pabouas mporpamma kypca «PelieHue pacdeTHbIX 3agad MO XMMHUW» A ydamuxcs 10 Kjacca €CTeCTBEHHO — HAay4HOTo Hpoduiis
paspabotana ¢ yuetom TpedboBanuii ®I'OC COOQO; B coorBercTBUU ¢ [lonoxkeHnnem o paboueit mporpamme ydebHoro npeamera (kypca) MbOY
«koma Ne 19 um. C.H. Kotosa r.®eonocuun Pecnyonuku Kpeim», YueOupiM mmanom MBOVY Ilkona Ne 19 um. C.H. KoroBa na 2025-2026
yuebOHbIii ro, ['ogoBbIM KaneHaapHeiM yueOHbiM rpadukom MBOYVY Illkona Ne 19 um. C.H. Korosa na 2025-2026 y4eOHbIi T01;
Ha peanuzanuio mporpammbl B COOTBETCTBUM C ydueOHBbIM TuiaHoM MBOYVY Hlkona Nel9 um. C.H. KortoBa orBoautcs 1 uwac B Henenro,
Bcero 3a roxa 34 yaca.

INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XMMMUHN HA YIUIYBIIEHHOM YPOBHE CPEJAHEI'O OBLIEI'O
OBPA30BAHUIA

JIMHHOCTHBIE PE3YJIBTATBI

B cootBeTcTBUHM C CUCTCMHO-ACATCIIbHOCTHBIM IMOAXOAOM B CTPYKTYPC JMYHOCTHBLIX PE3YJIBLTATOB OCBOCHUA MPCAMETA «XUMHUSI» HaA
YPOBHE CpeIHEero o0Iero oOpa3oBaHMs BBIJCICHBI CIEAYIOIIHME COCTABIIAIOLIME: OCO3HAHHME OOYYArOIMMUCS POCCUHCKONW TIpa)TaHCKOH
UJAECHTUYHOCTH; FOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOATENBHOCTH U CaMOONPEAEICHUIO; HAJIMYUE MOTUBALMM K OOyYEHMIO; TOTOBHOCTb U
CIIOCOOHOCTD OGY‘I&IOH.[I/IXCSI PYKOBOACTBOBATLCA HNPUHATBIMH B 06H.[CCTB€ npaBujIaMMd MU HOPMaMMU MOBCACHUSA; HAJIUYHUC MPABOCO3HAHUA,
DKOJIOTHUYECKOM KYJBbTYPBbI; CIIOCOOHOCTE CTaBUTH eI U CTPOUTD ) KU3HCHHBIC ITJIaHBL.

JInuHOCTHBIE pPE3yNbTaThl OCBOCHMS IpeaMeTa «XHMHA» OTpaxaroT c()OpPMUPOBAHHOCTh OIbITA I[MO3HABATENBHOW W MPAKTUYECKOM
NeSTeIbHOCTH 00yUaroIIUXCsl B IIPOLEcCe pealn3alui 00pa3oBaTeIbHOMN IESTEIbHOCTH.

JIMuHOCTHBIE pPE3YNbTaThl OCBOCHMA IpeaMeTa «XHMHUS» OTpaxaroT c(HOpMUPOBAHHOCTH OIBITA IO3HABATENFHOW W MPAKTUYECKOM
ACATCIIbHOCTH OGY‘I&IOH.[I/IXCSI B IIpo1ecCe pcain3aluu 06pa3013aTem>H0171 ACATCIIbHOCTH, B TOM YHCJIC B YaCTH.

1) rpa:xaaHCcKOro BOCIMTAHUS

0CO3HaHMA 00YUYarOIMMUCS CBOMX KOHCTUTYLIMOHHBIX MpaB M 003aHHOCTEH, yBaKE€HHI K 3aKOHY U IIPAaBOMOPSIKY;

NpEACTABJICHUA O COLMUAJIBHBIX HOPMAX U IMpaBUJIaX MCKIIMNYHOCTHBIX OTHOIICHUH B KOJIJICKTHUBCE,

TOTOBHOCTH K COBMECTHOW TBOPYECKOW AEATEIBHOCTH MPH CO3AAHUU y4eOHBIX MPOEKTOB, PEUICHWH y4eOHBIX M MO3HABATEIbHBIX 3a/1a4,
BBINOJIHEHUN XUMHUYECKHX 3KCIIEPUMEHTOB;

CIOCOOHOCTH NOHUMAaTh M NPUHMMATh MOTHBBI, HAMEPEHUS, JOTMKY M apryMEHThl IPYrMX IpH aHaIu3€ Pa3IU4HbIX BHUIOB y4eOHOMH
ACATCIIbHOCTH,

2) IaTPHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIEHUS K HICTOPUYECKOMY M HAyYHOMY HACJIEMIO OTEUYECTBEHHON XUMMU;

YBa)KEHUS K IIPOLECCY TBOPUECTBA B O0JIACTH TEOPUHU U MPAKTUUECKOTO MPUIOKEHHUS] XUMUHM, OCO3HAHUS TOTO, YTO JIAaHHBIC HAYKU €CThb
pe3yibTaT JJIMTCIBbHBIX HaGJIIOIIeHI/IfI, KPOMOTIUBBIX SKCIICPUMCHTAJIbHBIX ITOMCKOB, TIOCTOAHHOI'O TPpyda y‘IéHLIX U IPAKTUKOB;



MHTEpeca U MO3HABATEIbHBIX MOTUBOB B MOJYUYEHUHU U MOCIEAYIONEM aHaiu3e MHGOPMalUU O MEPEIOBbIX JOCTH)KEHUSIX COBPEMEHHOM
OTE€UYECTBCHHOM XHUMHUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIICHMBAaTh CHUTYAallUM, CBA3aHHbIE C XUMUYECKUMH SIBIICHUSIMU, U MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICH Ha
MOpaJIbHO-HPABCTBCHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHWBATh CBOE IMOBEJCHHE M IMOCTYIKHA CBOMX TOBApPUIIECH C MO3WUIUN HPABCTBEHHBIX W TPABOBBIX HOPM U C Y4ETOM
OCO3HAHUS MOCIEACTBUIA MOCTYIIKOB;

4) popMupoBaHus KYyJbTYPbI 310POBbS:

MOHMMAHUS I[IEHHOCTEH 3J0pOBOr0 W 0e30macHoro oOpa3a KH3HU, HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY
(bU3HYECKOMY U TICUXUYECKOMY 37]0POBBIO;

coOJTI0ICHUS TPaBHIT 0€30MaCHOTO OOpaIeHUs C BEIIECTBAMHU B OBITY, TOBCETHEBHOMN KU3HU, B TPYIOBOH JESITEIBHOCTH;

MOHUMAaHUS LIEHHOCTH MPaBWJ WHAMBUAYAIBHOTO U KOJIJIEKTUBHOTO O€30MacHOrO MOBEACHMS B CUTYAlUAX, YIPOXKAIOIIUX 30POBBIO0 U
JKU3HH JIIOICH;

OCO3HAHUS TOCIEACTBHIA U HENMPUATHS BPEAHBIX MIPUBBIYEK (YIOTPEOICHUS AIKOTOJIsl, HAPKOTUKOB, KypeHUS);

5) TpyaoBoOro BocnuTaHus:

KOMMYHHKAaTUBHOM KOMIETEHTHOCTH B Y4eOHO-HMCCIIeI0BATEIbCKON I€ATEIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKON U APYTUX BHIAX
NeSITeNIbHOCTH;

YCTaHOBKH Ha aKTUBHOE YJaCTHE B PEIICHUU MPAKTHUECKUX 3a]1a4 COIIMATbHOM HAMIPABIEHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTHYECKOMY HM3Y4YEHHIO Mpodeccuil pa3audHOro pojia, B TOM YHUCIIE Ha OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUHU IO
XUMHH;

YBaXXEHUsI K TPYLY, JIOASAM TPyJAa U pe3ybTaTaM TPYJOBOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHIMBUAYaJIbHOW TpaeKTOpHM 0Opa3zoBaHMs, Oynymiedl mpodeccun W peanu3anuud COOCTBEHHBIX
KU3HEHHBIX TUIAHOB C YIETOM JINYHOCTHBIX UHTEPECOB, CITIOCOOHOCTEH K XUMHH, HHTEPECOB M MOTpeOHOCTEH 00IIeCcTBa;

6) 3K0J10rMYeCKOr0 BOCIIMTAHMS:

HKOJIOTHUYECKH 11€71€CO00pa3HOro OTHOIIEHUS K MPUPO/Ie KaK HCTOUHUKY CYIIECTBOBAHHUS KU3HU Ha 3eMIIe;

MOHUMAHUS TJI00AJTBHOTO XapakTepa SKOJOTUYECKHX MPOoOIeM, BIUSHUS SKOHOMHYECKHX TPOIIECCOB HA COCTOSHUE NTPHPOIHON H
COLIMAJIBHOU CPENbL;

OCO3HaHHUS HEOOXOUMOCTH UCTIOIb30BaHUS JOCTIXKEHUN XUMUHU ISl PEIICHUS] BOIPOCOB PAIlMOHATIBHOTO MPUPOIO0IOIB30BAHNUS;

AKTUBHOTO HEMPHATHS ACHCTBHUM, NPUHOCSIIMX Bpel OKpYXalouled NpHpOAHOI cpene, YMEHHS MPOTHO3UPOBATH HEOIArompUsTHHIE
AKOJIOTHYECKHE TTOCIEACTBHSI MPEANPUHUMAEMBIX JIEHCTBUI U MPEJOTBPAIIATh UX;

HATMYUS PA3BUTOTO JKOJOTHYECKOTO MBIIUICHUS, YKOJOTHYECKON KYyIbTYphI, OMbITA AEATEIHLHOCTH IKOJIOTHMYECKON HAIMpPaBICHHOCTH,
YMEHHSI PYKOBOJCTBOBATbCS MMM B IO3HABaTEJbHOM, KOMMYHHKATUBHON M COLMAIBLHOM MpPaKTHUKE, CHOCOOHOCTHM W YMEHHUS aKTUBHO
MIPOTHBOCTOATH UJICOJIOTHH XeMopoounu;



7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M OOIIECTBEHHOM MPAKTUKH;

NMOHMMAaHMs CHelM(PUKM XMMHUU KaKk HAayKH, OCO3HaHHs €€ poiu B (POPMUPOBAHMM PALMOHATIBHOTO HAYYHOTO MBIIIJICHHS, CO3JaHHU
L[EJIOCTHOTO TpPEJCTaBlIeHUs 00 OKpYy)KalolleM MHpEe Kak O €IWHCTBE MPUPOJLI U YEIOBEKa, B MO3HAHUU NPUPOAHBIX 3aKOHOMEPHOCTEH U
pelIeHnr MPpo0JIeM COXPAHEHHUSI IPUPOAHOTO PABHOBECHS;

yOex1EHHOCTH B 0CO00M 3HAUMMOCTH XUMHUH JJIsi COBPEMEHHOW LIMBMWIIM3ALIMU: B €€ TYMaHUCTHYECKOM HANpPaBIEHHOCTH M BaKHOU POJIH B
CO3JIaHMM HOBOM 0a3bl MaTepuajIbHOM KyJIbTYphl, B PEIICHHM TJI00aNbHBIX MPOOIEM YCTOHUMBOIO pa3BUTHSI YENOBEYECTBA — CBHIPHEBOM,
SHEPreTHYECKOM, MUIIEBON U 3KOJOTHYECKON 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECTIEYeHIH YCIOBHUM YCIIEITHOTO TPYa U SKOJOTHUYECKH
KOM(OPTHOM KM3HU KaKIOTO WieHa 00IIecTBa;

€CTECTBEHHO-HAyYHOW T'PaMOTHOCTH: MOHMUMAHUS CYITHOCTH METOAOB MO3HAHMS, MCIIOIB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
WCIOJIb30BAThH IMOJIy4aeMble 3HAHUS Ul aHajdu3a U OOBSCHEHHUS SIBICHUH OKPYXKAIOIIEr0 MHUpa U MPOUCXOAAIINX B HEM M3MEHEHUH, YMEHUS
nenaTh 000CHOBAaHHBIE 3aKIIOYEHHS Ha OCHOBE HAYYHBIX (PAKTOB M UMEIOIIUXCS TAHHBIX C LIEJIbI0 OJYyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOATEIHHO MCIOJB30BATh XMMUYECKUE 3HAHUS I PEelIeHUs] IpoOieM B peabHbIX )KU3HEHHBIX CUTYaLHUsX;

HHTEpEca K MO3HAHUIO, UCCIEA0BATENBCKON IEATENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEIIPEPHIBHOMY OOpa30BaHMIO U CaMOOOPa30BaHUIO, K AKTUBHOMY TOJIYYEHHUIO HOBBIX 3HAHUN IO XUMHUH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTAMU;

WHTEpeca K 0COOCHHOCTSIM TPY/la B pa3IUdIHBIX chepax mpodeccuoHaIbHOM NeITeIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOSHHS IPOTPaMMBbI IO XUMUH Ha YPOBHE CPEHETO 00IIero o0pa3oBaHus BKIIOYAIOT:

3HAYMMBIC 11 (DOPMHUPOBAHHUS MHUPOBO33PECHUS OOYYAOIMIMXCS MEXKIUCIUIUIMHAPHBIE (MEXMIpEeIMETHbIE) OOIIeHAYIHbIC TTOHATHS,
OTpaXKalolllie 1LEJOCTHOCTh HAyYHOW KapTHHBI MHpa U Clenu(UKy METOJOB MO3HAHUS, MCIOJNb3yeMbIX B €CTECTBEHHBIX HayKaxX (Marepws,
BEIIIECTBO, JHEPTHUA, SBJICHHE, MPOIECC, CHCTeMa, HAay4YHbIH (DAaKT, MPHUHIMIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHUE,
HaOII0IeHNE, I3MEPEHUE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCalbHbIC Yy4YeOHBIC JCHCTBUA (TMO3HABATENbHBIC, KOMMYHHKATHBHBIC, PETYJSITUBHBIE), obOecrneunBarone GOpMHUPOBAHHE
(GyHKIIMOHATBHONM IPaMOTHOCTH M COL[MAJIBHON KOMITETEHIIUN 00y4aroInXCs;

CIIOCOOHOCTh OOYYAIOIIMUXCSl MCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUIUTMHAPHBIC, MUPOBO33PCHUECKHUE 3HAHUS U YHUBEPCAIBbHBIE Y4eOHBIC
JEUCTBUS B IO3HABATEIBHOW U COLMAIBHON IIPAKTHUKE.

MertanpeamMeTHble pe3yibTaThl OTPAXKAIOT OBJIAQJCHHE YHHUBEPCATbHBIMU Y4YEOHBIMU [103HABATEIbHBIMHA, KOMMYHUKATUBHBIMU H
PETYNATUBHBIMU IEUCTBUSMHU.

Ilo3naBaTebHBbIE YHHBeEPCAJIbHbIE YUeOHbIE 1elCTBUS
1) 6a3oBble JJornuecKue AeHCTBUSI:



CaMOCTOSITENTLHO (POPMYITUPOBATH U aKTyaIU3UPOBaTh MIPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OMPCACIIATL MCJINU ACATCIBHOCTH, 3alaBad IMapaMCTpbl W KPUTCPUHU HUX HOOCTHIKCHUA, COOTHOCUTH PE3YJIbTAaTbl ACATCIBHOCTH C
IIOCTAaBJICHHBIMHU LCJISIMU,;

MCIOJIb30BaTh MPU OCBOCHUH 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIJICHUS: BBIICNATh XapaKTEePHbIE MPU3HAKU MOHATUN U yCTaHABIMBATh UX
B3aMMOCBSI3b, UCIIOJIH30BATh COOTBETCTBYIOIINE MOHATHS AJIsl OOBSICHEHUSI OTAETbHBIX (PaKTOB U SBJICHUM;

BBIOMPATh OCHOBAHUS ¥ KPUTEPHUH JUIA KIIAaCCU(UKALIMHN BEIIECTB U XUMUYECKUX PEAKIIHIA;

YCTaHaBJIMBATh NPUYIUHHO-CJICACTBCHHLIC CBA3U MCKAY N3YUACMBIMU SABJICHUAMU,

CTPOUTH JIOTHYECKHUE PpaCCyXACHHsS (MHIYKTUBHBIC, NEAYKTUBHBIC, MO AaHAJIOTHU), BBIBISATH 3aKOHOMEPHOCTH M MPOTHUBOpPEUHS B
paccMaTpuBaeMBbIX SBJICHUSX, (POPMYIUPOBATH BHIBOJBI U 3aKIIOUCHHUS;

NPpUMCHATH B MPOHCCCC TO3HAHUA HUCIHOJB3YCMBIC B XHMHUHU CHUMBOJIMYCCKHC (3HaKOBBIe) MOACIINU, HpeO6pa30BI>IBaTB MOACJIbHBIC
NPEJCTAaBICHUA — XMMUYECKHI 3HAK (CMMBOJI) 3JIEMEHTa, XUMHUYecKas (opMyna, ypaBHEHHE XUMHUYECKON peakiuy — MpHU PELICHUH y4eOHBIX
MO3HABATENbHBIX U MPAKTUYECKUX 3a/lay, MPUMEHSITh Ha3BaHHBIE MOJEIbHBIC MPEACTABICHUS MJs1 BBISBICHUS XapaKTEPHBIX MPHU3HAKOB
M3Y4aeMbIX BEIECTB M XUMUYECKUX PEaKIUil.

2) 6a3oBbIe HCCIeA0BaTEIbCKHE IeHCTBHS:

BJIaZICTb OCHOBAMHU MCTOJI0OB HAYUYHOTO MMO3HAHUWA BCIICCTB U XUMHUUYCCKUX peaKuHﬁ;

(dbopMynHpoBaTh LEIHN U 33J1a4H UCCIIEI0BAaHUS, UCIIONIb30BaTh MIOCTABIEHHBIE U CAMOCTOSTENIbHO C(OPMYITUPOBAHHBIE BOIIPOCHI B KAU€CTBE
MHCTPYMEHTA MMO3HAHUS U OCHOBBI U1 (POPMHUPOBAHUSI TUIIOTE3BI MO MTPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYKICHHII;

BJIaJIETh HAaBBIKAMHU CaMOCTOSATEIBHOIO IUJIAHUPOBAHUS U TMPOBEICHUS YUYEHUYECKUX OIKCIEPHMEHTOB, COBEPIIEHCTBOBATH YMEHMS
HaOII0AaTh 3a XOJOM IIPOIIECCa, CAMOCTOSTEIBHO MPOTHO3HPOBATh €ro pe3yibTar, (GopMyaupoBaTh OOOOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3Y/IbTATOB UCCIIEIOBAHUS, COCTABIATh 00OCHOBAHHBIN OTUYET O MPOJENaHHON paboTe;

MpHOOpEeTaTh OMbIT YYCHUUYECKONM HCCIEeNOBATEIbCKOM M TMPOEKTHOM NEATENbHOCTH, TMPOSIBIATH CIIOCOOHOCTh U TOTOBHOCTH K
CaMOCTOSITETbHOMY MTOMCKY METOJIOB pPELICHHs MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3InYHbIX METOI0B TO3HAHUS.

3) paGora ¢ nngopmanmeii:

OpPHEHTUPOBATHCS B PA3IUYHBIX HCTOYHHMKAX MH(pOpMaLWU (HAY4YHO-TIOMYJIApHAs JIMTepaTypa XUMHUECKOTO COAEp)KaHUs, CIpPAaBOYHBIC
nocobusi, pecypcbl MHTepHeTra), aHamu3upoBaTh HHPOPMAIMIO Pa3IMYHBIX BHIOB U (OPM MPEICTABICHUSA, KPUTUYECKU OIICHUBATH €&
JIOCTOBEPHOCTH M HEITPOTUBOPEUNBOCTD;

(hOopMyIHpOBaTh 3aMPOCHl U MPUMEHSTH PA3IMYHBIC METO/IBI PU TIOUCKE U 0TOOpe MH(MOpMALIMU, HEOOXOAMMOM Il BRITOTHEHHS Y4eOHBIX
3a7a4 OINPEEIEHHOTO TUIIA;

MPUOOPETATH OMBIT UCTIOJIB30BaHUS HH)OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOATENILHO BBIOMpaTh ONTHUMaIbHYIO (hopmy mpencraBieHus uHGopMauu (CXembl, rpaduKH, JHarpaMMbl, TaOIWIbI, PUCYHKH U
Jpyrue);

UCTOJIb30BaTh HAYYHBIN S3BIK B KAUECTBE CPEICTBA MPH pabdOTEe ¢ XUMHUYECKOW MH(OpMAIHel: TPUMEHATh MEeXIpeaMETHbIE (pu3ndeckue
Y MaTeMaTUYECKHE) 3HAKU U CUMBOJIBI, OpMYIIbl, aO00pEeBUATYPBI, HOMEHKIIATYPY;

HCIO0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH.



KoMMyHMKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBHS:

3aJlaBaTh BOMPOCHI IO CYIIECTBY 00CYX/1aeMOll TeMbI B XOJI€ JUaora u/uim IMCKYCCHH, BHICKa3bIBaTh UEH, ((OPMYIHPOBATH CBOU
NpeaAJIOKCHUSA OTHOCHUTCIIBHO BBIITIOJIHCHUA HpeI[JIO)KeHHOfI 3aJa4u,;

BBICTYIIATh C Hpe3eHTauHeﬁ PE3yJIbTaTOB O3HaBaTEIbHONU ACATCIIbHOCTHU, MMOJTYYCHHBIX CAMOCTOATCIIbHO UJIM COBMCECTHO CO CBEPCTHHUKAMU
IIpU BBIITOJIHCHUN XUMHUYCCKOI'O SKCIICPUMCHTA, HpaKTI/I‘{eCKOﬁ paGOTBI 10 UCCIICOOBAaHUIO CBOICTB HN3Yy4aCMbIX BCHICCTB, pCain3alun y‘IG6HOFO
poekTa, U (GOpMyIUPOBATh BBIBOJBI 1O PE3yNlbTaTaM IMPOBEAEHHBIX HCCIEAOBAHUN MYTEM COTJIACOBAaHHUS MO3HMIMHA B X0/A€ OOCYXKIECHUS U
oOMeHa MHEHHSIMH.

PeryisiTuBHbIE YHHBEPCAJIbHbIE YUeOHbIE eiicTBHUS:

CaMOCTOATCIIBHO INIAHUPOBATL U OCYIICCTBIIATL CBOKO MO3HABATCIIBHYIO ACATCIBHOCTL, ONIPCACIIAAL eé e 1 3alad, KOHTPOJIUPOBATh U
0 Mepe HeoOXOIUMOCTH KOPPEKTHPOBATh MNpeiaracMblidi ajiropuTM JEHCTBUII IpPU BBINOJHEHUU Y4YEOHBIX M HCCIEAO0BAaTEIbCKUX 3ajad,
BBIOMpPATh Hanbosee 3 HEeKTHUBHBIN CIIOCO0 MX PEIICHHS C YIETOM MOTyUYCeHHsI HOBBIX 3HAHUN O BEMIECTBAX M XUMHUYECKHX PEAKIIHIX;

OCYIIIECTBISITH CAMOKOHTPOJIb JIEATEIHLHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOIICHKH.

INPEJIMETHBIE PE3YJIbTATbHI

[IpenMeTHbIE pe3ynbTaThl OCBOCHHUS TPOrPAMMBI 10 XMMHUHU Ha YIIIYOJIEHHOM YpOBHE Ha YPOBHE CPEAHEr0 001ero o0pa3oBaHus BKIOYAIOT
cnenuduueckre Uisi yueOHOro mpenMera «XUMHUS» HaydHble 3HAHHS, YMEHHMS U CHOCOOBI JEHCTBUH IO OCBOEHHUIO, MHTEPIpPETALUU U
HpCOGpEBOBaHI/IIO 3H8.HPII>1, BUIBI ACATCIILHOCTU IO MOJYUYCHUIO HOBOI'O 3HAHHA W NMMPHUMCHCHUIO 3HAHUU B PA3JIMYHBIX y‘Ie6HI>IX CUTyaludax, a
TAaK¥KC B PCAJIbHBIX JXU3HCHHBIX CUTYyaAllUAX, CBA3AHHBIX C xumuei. B nporpamMme 1o XuMHuu MpECAMCTHBIC PE3YJIbTAThlI MPCACTABJIICHBI IO I'OlaM
U3YYEHHUS.

[IpenmeTHbIE pe3ynbTaThl OCBOCHHUS Kypca «OpraHudeckast XUMUsD OTPaXKakoT:

c(OPMHPOBAHHOCTH MPEJCTABICHUNA: O MECTE U 3HAUEHUU OPTaHUYECKON XMMHUH B CHCTEME €CTECTBEHHBIX HayK U €€ poJId B 00ECIIeUeHUH
YCTOMUYMBOTO pa3BUTHS YEIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKOM, YHEPreTHUeCKOM U MUIIEeBOI 0€30MacHOCTH, B Pa3BUTUN MEIUIIMHBI,
CO3/IaHUM HOBBIX MAaTE€pUAIOB, HOBBIX HCTOYHUKOB BSHEPryUH, B OOECHEUEHHMH PAIMOHAJIBHOIO MPUPOJOINOIb30BaHUS, B (POPMHUPOBAHUU
MHUPOBO33PEHHUS U O0IIEH KyIbTYphl YEJIOBEKA, a TAK)KE IKOJIOTUYECKU 0OOCHOBAHHOTO OTHOIIEHUS! K CBOEMY 3/J0POBBIO U IPUPOTHOM Cperie;

BJIQJICHUE CHUCTEMOM XMMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJArarolUe IOHATUS — XUMUYECKHI 3JIEMEHT, aToM, S1p0 U
3JIEKTPOHHAs 000JI0YKa aToma, s-, p-, d-aTOMHbIE OpOUTAJIN, OCHOBHOE U BO30YXIEHHOE COCTOSIHUS aTOMa, THOPUIN3AIHs aTOMHBIX OpOUTasei,
WOH, MOJIEKYJIa, BaJICHTHOCTh, AJIEKTPOOTPHULATEIbHOCTh, CTENIEHb OKMCIICHUS, XUMUYECKasi CBA3b, MOJIb, MOJIIpHAs Macca, MOJISIPHBIA 00BEM,
YIIEpOAHBIN CKeneT, (yHKIMOHANbHAs TPYINa, paguKkal, CTPYKTypHble (GopMmyibl (pa3BEpPHYThIE, COKpalIEHHbIE, CKEJIETHBIE), H30Mepus
CTPYKTypHasi U IIPOCTPAHCTBEHHAs (T€oMeTpUYecKasi, ONTHYECKas), U30MEPhl, TOMOJIOTMYECKUM Psijl, TOMOJIOTH, YIJIE€BOAOPOIbl, KUCIOPOA- U
a30TCOJEpIKAIINE OPTaHUYECKUE COEAMHEHUs, MOHOMED, MOJIMMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHHUS; TEOPUH, 3aKOHBI
(mepuomuyeckuii 3akoH J[. . MenneneeBa, Teopusi CTpoeHHsT opraHnyeckux BemectB A. M. BytinepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB,
3aKOH COXpPaHEHUS U MPEBpAIlEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIHsIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHI S3bIK XUMUHU, MUPOBO33PEHUYECKUE
3HAHHUA, JIeXKAIME B OCHOBE NOHMMAHUS NPUYMHHOCTH M CUCTEMHOCTH XMMMUYECKUX SIBJIEHUH; NMPEJICTaBICHUS O MEXAaHU3MaxX XMMHMUYECKUX
peakuuii, TEpMOJAMHAMUYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aMMHOM BJIMSIHUU aTOMOB U TPYIIII aTOMOB B MOJIEKYJIax



(MHAYKTHBHBIA B Me3oMepHbI 3(dektol, opueHTantsl | u Il poma); dakrTomornueckwe CBENCHHS O CBOMCTBAX, COCTaBE, IMOJIYyYECHUU H
0€30MacHOM UCIOIb30BAHUU BAXXHEHIIUX OPTaHMYECKUX BEIIECTB B OBITY M NPAKTHUYECKON AESITETbHOCTH 4YeIOBEKa, OOIMX HAYYHBIX
MIPUHIIMIIAX XUMUYECKOTO MPOU3BOICTBA (Ha MPUMEpPE MTPOU3BOJICTBA METAHOMA, TIepepadoTKu HeDTH);

cOpPMUPOBAHHOCTh YMEHMI: BBISBISITH XapaKTEepHbIE MPU3HAKM TOHATUN, YCTaHABIMBAaTh MX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIIME TIOHATHS [TPH OMUCAHUH COCTaBa, CTPOSHUS U CBOMCTB OpraHMYECKUX COCTUHEHHUI;

c(OPMHPOBAHHOCTH YMEHHIA:

MCIOJIb30BaTh XUMUYECKYI0O CUMBOJIUKY NIl COCTaBJICHHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX)
(bopMyI1 OpraHMYeCKUX BEIIECTB;

COCTaBJIATh YpPaBHEHHUS XUMUYECKUX PEaKIUi M pacKpbIBaTh UX CYIIHOCTb: OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIMH MMOCPEICTBOM
COCTaBJICHHsI JJIEKTPOHHOTO OallaHCa ATUX PEAKIHHA, peakluid MOHHOTO OOMEHa IMyTEM COCTaBIICHUS HMX IOJHBIX M COKPAIIEHHBIX HOHHBIX
YPaBHEHUN;

M3TOTABIIMBATH MOJIETN MOJIEKYJI OPTaHUYECKUX BEILECTB AJISl WILTIOCTPALIMA UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHUS,

c(OpPMUPOBAHHOCTh YMEHHI: yCTaHAaBIUBATh MPUHAMICKHOCTh H3YyYEHHBIX OPraHMYECKHX BEIIEeCTB MO HMX COCTaBYy U CTPOCHHUIO K
onpeAenéHHOMY KIIacCy/TpyIme COeIWHEHUH, 1aBaTh UM Ha3BaHUs Mo cucreMarudeckor HomeHkiarype (IUPAC) u npuBoauTh TpUBUAIBHEBIE
Ha3BaHWs IS OTACIBHBIX MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITWUJICH, AaleTHJIEH, TOJYOJ], TJIUIEPUH, JSTHICHIJIUKOIb, (EHOI,
dbopManbaerua, aleTaabaeru, alleToH, MypaBbUHAsl KUCII0Ta, YKCYCHAsl KMUCIIOTa, CTEAPUHOBAs, OJI€MHOBAs, MaJTbMUTHHOBASI KUCIOTHI, TJIMIUH,
aJlaHWH, MaJlbTo3a, GPYKTO3a, AHUIIUH, TUBUHUI, U30IIPEH, XJIOPOIPEH, CTUPOII U APYTHE);

c(OpPMUPOBAHHOCTh YMEHHUS OIpPENEATh BUJ XUMUYECKON CBSI3M B OPraHMUYECKUX COECTUHEHUSX (KOBaJ€HTHas U MOHHAs CBS3b, G- U T-
CBSI3b, BOJOPOJHAS CBS3b);

c(OPMUPOBAHHOCTh YMEHHUSI TPUMEHSTH IOJIOKCHUS TEOPHH CTPOCHUS OpraHudeckux BemecTB A. M. ByriepoBa ans oObsICHEHUS
3aBHCHMOCTH CBOWCTB BEILIECTB OT UX COCTaBa U CTPOCHHUS;

c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOEHUE, (U3MUECKHE U XUMUYECKHE CBOMCTBA TUIMYHBIX MpeICTaBUTENIEH
Pa3IMYHBIX KJIACCOB OPTaHMYECKUX BEIIECTB: AJKAHOB, ITMKIOAJIKAHOB, AJKEHOB, allKaJMEHOB, AJIKMHOB, apOMATHYECKHUX YTIEBOIOPOAOB,
CIIUPTOB, aJbJCTUAOB, KETOHOB, KAPOOHOBBIX KHUCIIOT, MPOCTBIX M CIOXHBIX 3(UPOB, KUPOB, HUTPOCOCAMHEHHNH M aMHUHOB, aMHUHOKHUCIIOT,
OeNKoB, yriaeBoIoB (MOHO-, AM- U TOJHMCAXapUIOB), WUTIOCTPUPOBATH F€HETHUECKYIO CBSI3b MEXKIY HUMH YPaBHEHHSIMH COOTBETCTBYIOIIHUX
XUMHUYECKHUX PEAKIM C UCTIOIB30BaHUEM CTPYKTYPHBIX GOPMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHUS TIOTBEPKIATh HA KOHKPETHBIX MPUMEpPaX XapakTep 3aBUCUMOCTH PEAKIIMOHHONW CTIOCOOHOCTH OPTaHUYECKUX
COCIMHEHHI OT KPATHOCTH U TUTIAa KOBAJICHTHOU CBSI3M (G- U T-CBSI3H), B3AUMHOT'O BJIHSIHHSI ATOMOB U TPYIIIT aTOMOB B MOJICKYJIaX;

c(hOPMHUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh WCTOYHHKU YIJIEBOJOPOIHOTO CHIPhs (HE(PTh, MPUPOIHBINA Ta3, yroijib), CIOCOOBI €ro
nepepaboTKU U MPAKTHYECKOE MPUMEHEHHE MPOTYKTOB MepepadoTKH;

c(OpPMUPOBAHHOCTh BIAJICHUS CHCTEMON 3HAaHUW O €CTECTBEHHO-HAyYHBIX METOJaX I[IO3HAHUS — HaOJIONECHUU, WU3MEPEHUH,
MOJICTTUPOBAHUH, SKCTIEPUMEHTE (PEaTbHOM U MBICIIEHHOM) U YMEHUSI IPUMEHSTH 9TH 3HAHUS;

c(OPMUPOBAHHOCTh YMEHUS IPUMEHATH OCHOBHBIE ONEPALMU MBICIUTEIBHON JeSTENbHOCTH — aHAIU3 U CUHTE3, CpaBHEHHE, 0000IIeHHeE,
CUCTEMAaTHU3allHIO, BHISBIICHIE IPUYMHHO-CIIEACTBEHHBIX CBSI3€H — I N3YUYEHHUS CBOIMCTB BEIIECTB U XMMUUYECKUX PEaKLUii;



c(OPMUPOBAHHOCTh YMEHUH: BBIBISITH B3aUMOCBSI3b XUMHUYECKHX 3HAHUUA C MOHATUSAMH M TPEACTABICHUSIMHU JPYTUX €CTECTBEHHO-
HAyYHBIX TPEIMETOB JUIsl 0OJiee OCO3HAHHOTO MOHUMAHHS CYIIHOCTH MAaTepPUAIBHOTO €IMHCTBA MHUpPA, UCIOIL30BAaTh CHCTEMHBIC 3HAHUS II0
OpPraHUYECKON XUMUU ISl OOBSICHEHHSI M IPOTHO3UPOBAHUS SIBJICHHI, UMEIOIINX €CTECTBEHHO-HAYIHYIO IPUPOY;

c(OpPMUPOBAHHOCTh YMEHUMN: MPOBOJUTH PACUETHI N0 XUMHUYECKUM (POpMysaM M ypaBHEHUSM XUMHUYECKHX peaKkluil ¢ MCHOJb30BAHUEM
¢bu3nyecKkux BETUYMH (Macca, 00bEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIINX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: pacd€Thl IO
HAXOXJICHUIO XUMHUYECKON (POpMyIbl BEmIeCTBa MO M3BECTHBIM MACCOBBIM JOJISIM XUMUYECKUX DIIEMEHTOB, MPOAYKTaM CTOPaHUs, TUIOTHOCTH
ra3000pa3HbBIX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHHUI: MPOTHO3UPOBATh, AHAIU3UPOBATH M OLEHUBATh C IMO3ULMUN HKOJIOTHYECKOM O€30MacHOCTH MOCIEeICTBUA
OBITOBOM W TPOM3BOJACTBEHHOH JEATENIBHOCTH 4YEJIOBEKa, CBS3aHHON C MepepabOTKON BEIIECTB, HCIONb30BaTh IOJTYYECHHbIE 3HAHUS JUIS
MPUHSITHS TPAMOTHBIX PEIICHUI TPOOJIEM B CUTYAIIUSX, CBI3aHHBIX C XUMUEH;

c(hOPMHUPOBAHHOCTh YMEHHI: CAMOCTOSTENLHO IJIAHHUPOBATh U MPOBOJUTH XUMHUYECKHIA HKCIEPUMEHT (IIOJIyYCHHUE W U3YYEHHE CBOWCTB
OpPraHMYECKUX BEIECTB, KAaUECTBEHHbIE PEAKIUH YIJIEBOJAOPOJOB PAa3IMYHBIX KJIACCOB M KHUCIOPOACOAEPIKAIIUX OPraHUYeCKUX BEIIECTB,
pelieHre SKCIePUMEHTAIbHBIX 3a/Jad 10 PAaclo3HABaHWIO OPTraHWYECKUX BEIECTB) C COOIIOJEHHWEM IpaBUi 0€30mMacHOro0 OOpaImeHus ¢
BelleCTBAaMH M J1abOpaTOpHBIM 000pymOBaHHEM, (HOPMYIHPOBATH IIENIb HMCCIEAOBAHUSA, MPEACTABIATh B pasNudHONH (opme pe3ynbTaThl
AKCIIEPUMEHTA, aHAIM3UPOBATH U OLIEHUBATH UX IOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTD YMEHUM:

coOMIoAaTh MpaBHUia SKOJIOTMYECKU IIeJIeCO00pa3HOro MOBEAEHUS B OBITY M TPYAOBOH JESATENBHOCTH B LIEISX COXPAHEHHUS CBOETO
310pOBbsI, OKPYKAIOIIEH MPUPOTHON CPEAbl U TOCTHKEHUS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHYECKOTO IEHCTBHS HA JKUBBIE OPTaHU3MBlI OMPEIEIEHHBIX OPraHWYECKUX BEIIECTB, TOHWUMAsi CMBICI
nokazaress [1J1K;

aHAJIM3UPOBATH 1L1€JeCO00Pa3HOCTh MPUMEHEHHUS OPraHUYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUS
PHUCK-TIOJIB3a;

c(hOPMHUPOBAHHOCTh YMEHHI: OCYIIECTBISATH IIeJICHATPABICHHBINA MOUCK XUMUYECKOW HH(POPMAIIMU B PA3IMYHBIX UCTOYHUKAX (HAy4YHAs U
yaeOHO-Hay4dHas TUTepaTypa, CpeacTBa MaccoBoi nHpopmanuu, UHTEpHET U Apyrue), KpUTHICCKH aHATM3UPOBATh XUMUYIECKYI0 HH(POPMAITHUIO,
nepepabaTbIBaTh €€ U UCIIOJIH30BaTh B COOTBETCTBUH C TIOCTABICHHOM y4eOHOM 3a1ayeii.

[TpenMeTHBIC pe3yabTaThl OCBOCHUS Kypca «O01as 1 HeopraHudeckasi XUMUs» OTPaXKaroT:

C(bOpMI/IpOBaHHOCTB HpeHCTaBHeHHﬁZ 0 MaTCpUaAJIbHOM CIUHCTBC MUPA, 3aKOHOMCPHOCTAX U ITO3HABACMOCTU SIBJICHUU npupoabl, 0 MECCTC U
3HaYCHUU XMMHUH B CHCTEME ECTCCTBEHHBIX HAayK M €€ poJid B OOCCIICYCHHH yCTOWYMBOTO PAa3BUTHSA, B PEHICHUU TMPOOIEM DKOJIOTHYECKOM,
HHEPreTUIECKOM U MUIIEBOH 0€301MaCHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3JJaHIH HOBBIX MAaTEPUAJIOB, HOBBIX HCTOUHHKOB SHEPTHH, B 00CCIICYCHUN
paIMOHAIBFHOTO MPUPOAOIIONIB30BaHUS, B POPMUPOBAHINU MUPOBO33PEHUS U OOIICH KYIbTYPhI YEIOBEKA, & TAKKE IKOJIOTUIECKU 000CHOBAHHOTO
OTHOIICHHUS K CBOEMY 3/I0POBBIO U MPUPOIHON CpeIe;

BJIQJICHHE CUCTEMOW XMMUYECKUX 3HAHWH, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIOIINE MMOHITHS — XUMUYECKUN 3JIEMEHT, aTOM, SIPO aToMa,
M30TOIBI, SJIEKTPOHHAsT 000JI0YKa aroma, s-, p-, d-aTOMHBIE OpOUTAIM, OCHOBHOE M BO30YKIEHHOE COCTOSIHHS aTOMa, THOPHAN3AINS aTOMHBIX



opburtaneii, MOH, MOJIEKYJa, BaJlEHTHOCTb, JJIEKTPOOTPHUIATEIbHOCTb, CTENEHb OKHUCIICHHUS, XHUMHYecKas CBs3b (KOBaJeHTHAas, HOHHas,
MeTaJlJIn4ecKasi, BOAOPOHAs ), KpUCTAIUIMYECKAs PEIIETKA, XUMUYECKas! pEaKLUsl, pacTBOP, JIEKTPOIUTHI, HEIJIEKTPOIUTHI, HIEKTPOIUTHYECKAS
JMCCOLMALUS, CTENEHb AMCCOLMAIMK, BOJOPOIHBIN TOKa3aTelb, OKUCIUTENb, BOCCTAHOBHUTENb, TEIUIOBOW 3((EeKT XUMHUECKOW peaKiuH,
CKOPOCTbh XUMUYECKOM peakluy, XUMUYECKOEe PAaBHOBECHE; TEOPUH U 3aKOHBI (TEOPHsI SJEKTPOIUTHYECKON AUCCOIHAINH, TEPUOJUIECKUM 3aKOH
JI.A. MenpaeneeBa, 3aKOH COXpPaHEHUS MACChl BELIECTB, 3aKOH COXPAHEHMS W IPEBPAIICHUS SHEPTUHM NPU XUMHUYECKHX PEAKIMAX, 3aKOH
IIOCTOSIHCTBA COCTaBa BEILIECTB, 3aKOH JAECWCTBYIOIIUX MAacc), 3aKOHOMEPHOCTH, CHUMBOJMYECKMH $3bIK XMMHH, MHUPOBO33PEHUECKHUE 3HAHUS,
JEKAIME B OCHOBE NOHMMAHUS NMPUYMHHOCTH M CUCTEMHOCTU XMMHYECKHX SIBJIEHHI; COBPEMEHHBIEC IIPEJICTABIEHHS O CTPOEHUH BEIIECTBA HA
aTOMHOM, NOHHO-MOJIEKYJISIPHOM M HaJMOJIEKYJIPHOM YPOBHSX; IIPEACTABICHUS O MEXaHU3MaX XUMUYECKUX PEAKIUN, TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX MX MPOTEKaHUs, 0 XUMHUYECKOM PaBHOBECHH, PACTBOPAX U IUCIEPCHBIX cUCTEMaX; (PaKTOIOrHUYeCKHe CBEICHUS
0 CBOMCTBaX, COCTaBE, MOJIYYEHUH U 0€30MaCHOM HCIIOJIb30BAHUH BaKHEHIINX HEOPTaHUUECKUX BEIIECTB B OBITY U MPAKTUYECKOM IEATEIIbHOCTH
YeJIOBEKa, OOIIMX HAyYHBIX MPHHLIUIAX XUMUYECKOTO POU3BOCTBA;

cOpPMUPOBAHHOCTh yYMEHMI: BBISBISITH XapaKTE€pHbIE MPU3HAKM TOHATUN, YCTaHABIMBAaTh WX B3aUMOCBSI3b, HCIIOJIb30BATh
COOTBETCTBYIOIIME IMOHATHS MPU ONTMCAHUN HEOPraHNYECKUX BEIIECTB U UX MPEBPALLCHUN;

c(OPMHPOBAHHOCTh YMEHHS HCIOJB30BATh XMMHYECKYI0 CHMBOJIMKY JUIS COCTaBJICHUS (OPMYN BEIIECTB M YPAaBHEHMH XMMHUYECKHX
peakuuii, cucrematuueckyto HomeHkIaTypy (IUPAC) u TpuBranbHble Ha3BaHUS OTJEIbHBIX BEILIECTB;

c(OPMUPOBAHHOCTh YMEHHUSI ONPEIENSITh BAIEHTHOCTh U CTENEHb OKUCIICHUS XUMHYECKHX JJIEMEHTOB B COEIMHEHUSX, BUJ XUMUYECKOU
CBsI3U (KOBAJICHTHAs, MOHHAs, METAJJINYECKast, BOAOPOIHAS ), TUIl KPUCTAJUTMYECKOM perIETKH KOHKPETHOTO BEILIECTBA;

c(OpPMUPOBAHHOCTh YMEHUSI OOBSACHATH 3aBUCUMOCTh CBOWMCTB BEILIECTB OT BHUJA XMMHUYECKOM CBSI3U W THMA KPUCTAJUIMYECKOW PEIIETKH,
OOMEHHBIH U JOHOPHO-AKIETITOPHBIN MEXaHU3MBbI 00pa30BaHUs KOBAJIEHTHOM CBSI3H;

c(OPMHPOBAHHOCTh YMEHUI: KJIacCCH(PHUIMPOBATh: HEOPraHWYECKHE BEIIECTBA M0 HMX COCTaBY, XUMHUECKHE PEAKIMH IO pa3IUuYHBIM
Mpu3HaKaM (YUCIYy M COCTaBy pEardpylollMX BEIIECTB, TEIUIOBOMY J(PQEeKTy peakiuuu, HU3MEHEHHMIO CTENeHEH OKHUCICHHUS 3JEMEHTOB,
00paTUMOCTH, YYaCTHUIO KaTalau3aTopa U APYrue); CaMOCTOSTEIbHO BEIOUPATh OCHOBAHUS U KPUTEPHUH IJISl KJIACCU(PUKALIMU U3YYaeMbIX BEIIECTB
Y XMMHYECKUX PEaKLUi;

cOPMHPOBAHHOCTh YMEHMSA PpacKpbIBaTh CMBICH mepuoguuyeckoro 3akoHa JI. M. MenHneneeBa M JI€MOHCTPUPOBATH €O
CUCTEMAaTU3HUPYIOIIYIO, O0BSCHUTENbHYIO  IPOTHOCTUYECKYIO () YHKIUY;

c(OpPMUPOBAHHOCTh YMEHUI: XapaKTepH30BaTh 3JEKTPOHHOE CTPOEHUE aTOMOB M MOHOB XHMHUYECKHX 3JIEMEHTOB MEPBOr0—4eTBEPTOIO
nepuonos [lepuognueckoit cucremsl .M. Menneneesa, HCIIOIb3Ys IOHATHS «OHEPIETUUECKUE YPOBHUY, «QHEPreTUYECKUE IOLYPOBHIY, «S-, P-,
d-aTomHBIE OpOUTANN», «OCHOBHOE M BO30YKIEHHOE SHEPreTHMYECKHE COCTOSHHS aToMay; OOBSICHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB
XMMHYECKUX DJIEMEHTOB U MX COEAMHEHHM 1o nepuonaM u rpymnmnam [lepuonnueckoit cuctemsl I. . MenneneeBa, BaJeHTHbIE BO3MOKHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHS MX AJIEKTPOHHBIX 000JI0YEK;

c(OPMHPOBAHHOCTh YMEHHIA: XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKUE CBOMCTBA BEILECTB PA3IMYHBIX KIACCOB, MOJITBEPKAATh
CYILLIECTBOBAHUE T'€HETUYECKON CBSI3U MEXKYy HEOPTAaHUYECKMMU BEIECTBAMM C ITIOMOILBI0 YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUH;



cOPMUPOBAHHOCTh YMEHHS PACKPBIBaTh CYIIHOCTb: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAaKIUi MOCPEACTBOM COCTABIICHUS
AJIEKTPOHHOTO OajaHca 3TUX peakUui; peakiuii MOHHOTO oOMeHa MyTEéM COCTABICHHMS MX MOJHBIX M COKPAIIEHHBIX HOHHBIX YpPaBHEHHUN;
peaxiuii THIPOIN3a; Peakuii KOMIIEKCO00pa30BaHus (Ha MpUMepe THAPOKCOKOMITIIEKCOB ITMHKA U aJIFOMUHUS);

c(OPMUPOBAHHOCTh YMEHHUS OOBSICHITH 3aKOHOMEPHOCTH MPOTEKAHHWS XUMHUYECKHMX peakuuid ¢ Yyuy€TOM HX OSHEPreTHUYEeCKUX
XapaKTePUCTHK, XapaKTep U3MEHEHHUsI CKOPOCTH XUMHUYECKOW PEeaKIMHU B 3aBUCUMOCTU OT Pa3iMyHbIX (PaKTOPOB, a TAKXKE XapaKTep CMELICHUS
XUMHUYECKOTO PaBHOBECHUS IO/ BJIUSHUEM BHEIIHUX Bo3nencTBui (mpunuui Jle Hlarense);

c(OPMHPOBAHHOCTh YMEHHSI XapaKTepU30BaTh XMMUYECKHE PEAKIIMH, JIeKAIIME B OCHOBE MIPOMBIIUIEHHOTO TOJTYYEHHUSI CEPHON KHCIIOTHI,
aMMHaKa, oOIlMe HayyHble NPHUHLMIBI XUMHYECKMX MPOU3BOJCTB; IEIECO00PAa3HOCTh MPUMEHEHUS HEOPraHMYeCKHMX BELIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHSI COOTHOIICHUS PUCK-TI0JIb3a;

c(OPMHPOBAHHOCTh BJIAJCHHUS CHUCTEMOM 3HAHMH O METO/JaX HAyYHOrO IO3HAHUS SBJICHUH NPHUPOAbI — HAONIOJCHHUE, H3MEpEHHE,
MOJIETMPOBAHUE, SKCIIEPUMEHT (PEANbHBIM U MBICICHHBIN), HUCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX, YMEHHUS NPHUMEHSATHb 3TH 3HAHUS IIpU
HKCIIEPUMEHTAJILHOM HCCIIEJOBAHUM BEHIECTB W JJIs1 OOBSICHEHHS XHUMUYECKUX SIBJICHHM, HMEIOUIMX MECTO B MPHUPOJAE, MNPaKTUYECKOI
NEeSATEIbHOCTH YEJIOBEKA U B IIOBCETHEBHOW KU3HH;

c(OPMHPOBAHHOCTh YMEHHS BBISBIATH B3aMMOCBS3b XUMHMUYECKMX 3HAHUH C TOHATUSAMH M TPEACTABICHUSIMHU JAPYTHUX €CTECTBEHHO-
HAYYHBIX IIPEIMETOB JUIsI 00JIee 0CO3HAHHOTO TOHMMAHUS MaTepPHAILHOTO €IMHCTBA MUPA;

c(OpPMUPOBAHHOCTh YMEHHUS MPOBOAUTH PAacUEThl: C MCIOJIb30BaHHUEM TMOHATUN «MaccoBasi JOJs BEUIECTBA B PAaCTBOPE» U «MOJISIpHAs
KOHIIEHTPALMs»; MAcChl BElIECTBAa WKW 00bEMa rasza Mo M3BECTHOMY KOJMYECTBY BEUIECTBA, MAcce WM OOBEMY OJHOIO M3 YYacCTBYIOIIMX B
peakiuu BEeIeCTB; TEII0oBOro 3pgeKxra peakiuu; 3Ha4eHUs BOJOPOAHOIO MOKa3aTelsi pacCTBOPOB KHUCIOT M HLIeNIoUel ¢ M3BECTHOM CTENEHbIO
JarccolManui; mMacchl (00bEMa, KOJMUYECTBA BELIECTBA) MPOJYKTAa PEAKIMM, €CIU OJHO M3 HMCXOJHBIX BEUIECTB JaHO B BHUJIE pacTBOpa C
onpeAeNnEéHHON MacCOBOM JI0JIel pacTBOPEHHOTO BEIIECTBA UM JAHO B M30BITKE (MMEET MPUMECH); A0 BBIXO/A MPOIYKTa PEAKIIHH; 00BEMHBIX
OTHOIIICHUH T'a30B;

c(OpPMUPOBAHHOCTh YMEHHUI: CAMOCTOATEIBHO IJIAHUPOBATH U MPOBOJUTH XUMHUYECKUN 3KCIEPUMEHT (MPOBEACHHUE pPEaKUUid HOHHOTO
oOMeHa, TOATBEP)KACHHUE KAauyeCTBEHHOTO COCTaBa HEOPraHMYECKHX BEIIECTB, OMpEIEICHHE CpEeAbl PACTBOPOB BEIIECTB C IMOMOIIBIO
WH/IMKATOPOB, U3yYCHUE BIUSHHS PA3IUUHBIX (DAKTOPOB Ha CKOPOCTh XMMHUYECKOM pEaKIMH, PelIeHHE SKCIIEPUMEHTAIBHBIX 33734 M0 TeMaMm
«Metamney u «Hemetamnel») ¢ coOmofeHueM TMpaBmi 0e30MacHOro OOpaIleHHs ¢ BeElIeCTBAaMH W JIA0OpaTOPHBIM OO0OpPYAOBAHHEM,
dbopMynupoBaTh 1LEJdb HUCCIENOBAHMS, TMPEACTABIATh B Pa3IMUHON ¢dopMme pe3yabTaThl AKCIEPUMEHTa, aHAIW3UPOBAaTh M OLIEHUWBATh HUX
JIOCTOBEPHOCTB;

c(OPMHPOBAHHOCTh YMEHUII: COOMIOAATh MPaBUiIa MOJIb30BAHHMS XUMHUECKONW MOCYI0i U 1a00paTOPHBIM 000pYAOBaHHEM, OOPAIICHHUS C
BELIECTBAMH B COOTBETCTBMM C HHCTPYKIHUSMHU IO BBITOJHEHHUIO JIA0OPATOPHBIX XHWMHUYECKUX OIBITOB, SKOJOTHYECKH LIeJIeCO00pa3HOTo
MOBE/ICHUS B OBITY U TPYJOBOW NESATEIBHOCTH B LEISIX COXPAHEHHS] CBOETO 3J0POBbs, OKpPY’KAIOLIEH MPUPOIHON Cpelbl U JOCTHKEHHS €&
YCTOMYMBOTO pa3BUTHUSA, OCO3HABATh ONACHOCTb TOKCHUYECKOIO AEMCTBMSI Ha >KMBBIE OPIaHU3MBI ONPEAEIEHHBIX HEOPraHMYECKHX BEIECTB,
noHumas cMmbica nokazarens [1JIK;



C(OPMHUPOBAHHOCTb YMEHM: OCYIIECTBIIATh LIEJICHANPABICHHBINH MOMCK XUMUYECKON MHPOPMALIMU B pa3IMYHbIX UCTOYHUKAX (HaydHas U
yueOHO-Hay4YHas JIUTEpaTypa, CpelIcCTBa MaccoBor nHpopmanuu, HTEpHET U Apyrue), KPUTUYECKH aHATM3UPOBATh XMMUYECKYIO HH(OpMAIIHIO,
nepepadaTbIBaTh €€ M CIOIb30BaTh B COOTBETCTBHHM C MIOCTABICHHON Y4eOHOMH 3a1auei.

Conep:xkanue
Xumuyeckas popMyJia 1 XuMH4Yeckoe ypapHenue 20 yacos

WNHucTpyKTax nmo TeXHUKe 0€301acHOCTH.
Brruncnenus mo XxumMudeckuM (HopMyiiaM HEOPraHMUECKUX U OPTaHUYECKUX BEIECTB, a TAK)KE TOPHBIX MOPOJI, MUHEPAJIOB U PY/:

o OTHOCHUTEJIbHBIX U UICTUHHBIX MOJIEKYJISIPHBIX Macc;

o MacCCOBBIX JI0JIEH U MPOLIEHTHOT'O COJAEP)KAHUS XUMUYECKUX 3JIEMEHTOB;

o MacCOBOI'0 COOTHOILIEHUS 3JIEMEHTOB;

o OTHOCHUTEJIbHOM MJIOTHOCTH ra3000pa3HOro BEIECTBA M0 APYrOMY BELIECTBY.

Brruncnenus, cBsA3aHHbIE C BBIBOJOM XMMHUYECKUX (DOPMYIT HEOPraHMYECKUX U OPTaHMYECKUX BELIECTB, a TAKXKE€ FOPHBIX MOPOJ, MUHEPAJIOB U
pyI 1o:

MacCOBBIM JIOJISIM 3JIEMEHTOB;

MPOLEHTHOMY COZAEPKaHHUIO JIEMEHTOB;

MacCOBOMY COOTHOIIECHHUIO 3JIEMEHTOB;

OTHOCHUTEJIbHOM IJIOTHOCTH ra3000pa3HOro BEIECTBA M0 APYroMy ra3o00pa3HOMY BEILIECTBY;

KOJIMYECTBEHHOMY COCTaBY (KOJMYECTBY BEUIECTBA, KOJMUECTBY YaCTHUI], Macce WM 00bEMY) MPOAYKTOB TOPEHUS U U3BECTHOW Macce
(KOJMUYECTBY BEILIECTBA, KOJIMYECTBY YaCTHUI] MM 00BEMY) HCXOTHOTO BEIIECTBA.

Breruncnenus mo XuMU4ecKuM (opMyliaM, CBSI3aHHBIC C MOHSATHSAMH: KOJIMYECTBO BEIIECTBA, MOJIAPHAS Macca, KOJUYECTBO YACTHII, YUCIIO
ABorajipo, MOJISIpHBIN 00bEM. PerieHrie KOMOMHUPOBAHHBIX 33]1a4, CBA3aHHBIX C ATUMH IMOHATHIMHU.
Boruncnenus o ypaBHEHUIO XUMHUYECKON peakliy, €ClId OJTHO U3 UCXOJHBIX BEIIECTB IIPOPEArupoBalio MOJHOCTHIO, a IPYroe JaHO B U30BITKE.

Brruncnenne macchbl (00b€Ma, KOJIMYECTBA BEIIECTBA UM KOJIMYECTBA YACTHII) TPOIYKTA(OB) PEAKIIUH, €CIIH OJHO U3 UCXOIHBIX BEIIECTB UMEET
npuMecH. Beruncienue KoiuuecTBa MpuMecel (B MacCOBBIX JOJSX WM B MPOLIEHTAX) B OJHOM M3 UCXOJHBIX BEIECTB.

Brruncnenue BbIXoJja MPOAYKTa peaklry (B MacCOBBIX JOJSAX WM B MPOLIEHTaX) MO OTHOIICHHIO K TEOPETHUYECKH BO3ZMOXKHOMY. Bolunciienue
Macchl (00BEMa, KOJIMYECTBA BEIIECTBA WM KOJIHYECTBA YACTHI[) OMHOTO WM JBYX YYaCTHUKOB XHMHUYECKOTO TWpOIEcca, €Clu JaH
MPAKTUYECKHUM BBIXOJ] MPOIYKTA PEAKIIUH 10 OTHOLIEHUIO K TEOPETUUECKH BO3MOXHOMY

Brraucnenus 1o TCPMOXUMHNYCCKUM YPABHCHUSIM.



OO6patuMble 1 HEOOpaTUMbIE XMMUYECKHE PEAKLIUU. XUMUYECKOE paBHOBECHE
OBP
DJNEKTPOIN3 PACTBOPOB U PACILIABOB

Pemennie KoOMOMHUPOBAHHBIX PACYETHBIX 3a/1a4 (B HECKOJIBKO IEUCTBUI) M0 XUMUYECKOMY YPAaBHEHUIO

PacTBopsI 8 yacos

Beruncnenus, cBsi3aHHBIE ¢ IPUTOTOBICHUEM PACTBOPOB € PA3IMYHBIMM BUJIaMU KOHIICHTpALUH.
Beruncienus no XMMHYECKOMY YPaBHEHMIO C Y4aCcTUEM PAcTBOPOB, a TAK)KE HA PACUYETHl MACCOBBIX JOJIEH WM IPOLEHTHOIO COAEpKaHUS
IIPOAYKTOB PEAKLUU MOCIIE OKOHYAHHS PEAKLUU.

Pemennie kOMOMHUPOBAHHBIX PACUETHBIX 3aJa4 MO XMMHUYECKOMY YPaBHEHHIO C yyacTHeM M (Uju) oOpa30oBaHHEM pacTBOPOB WM cMecei
BELIECTB

Peakiuu noHHOrOo 0OMeHa

IM'maponus. Onpenenenue cpeabl pacTBOpa COJIU.
3aauM NOBLINIEHHOT0 YPOBHS cJI0o:kHOCTH EI'D 4 yaca

TemaTnuyeckoe NIaHKPOBaHUE

Ne n/n HaumeHoBaHue pa3jiesia U TeM Yackwl
1 Xumuyeckas GpopMyJia 1 XMMHYECKOE YPABHEHHE 20
PactBopsI 8
4 3aauM NOBBIILIEHHOTO YPOBHS cJI0:kHOCTH EID 6
Bcero 34







