IoOCYJAAPCTBEHHOE ABTOHOMHOE
IMPOPECCHUOHAJIBHOE OBPA30BATEJIbHOE YYPEKJIEHUE
«YUCTONMOJBbCKOE MEJNMIINHCKOE YYUJIUIIE»

PABOYAS ITPOT'PAMMA
OBH.IEOBPASOBATEJILHOFI JUCHHUITINHBI
«XHUMMUS»

[10 CIIEHMAJIBHOCTHA 31.02.01 JIEYHEBHOE JEJIO

2023 1.



OJIOBPEHA YTBEPXJIEHA

LHMKIIOBOM METOIUYECKOH 3amecTurens JMpeKTopa
KOMHUCCUEH 061X TYMaHUTApPHEIX U 110 y4ebHoit pabore |,
COLMAJIbHO-9KOHOMHUYECKUX Mpurayesa O.B. /// il
JUACIIUATIIIAH «SE» lekfioes 2023 r.

IIpotoxon Ne /2
«O» el 2023 r.

[Ipencenarens IIMK
Maswurosa I'.B. ifé/

Pa6oyas mporpamma 0011e06pa30BaTeNbHOM IUCITHITIHHLL paspaboTana B
COOTBETCTBHH C (helepalbHBIM [OCYIaPCTBEHHBIM 00pa3soBaTeNbHBIM CTaHAAPTOM
o crennansHoctn  31.02.01 Jleye6Hoe meno, YTBEPKACHHLIM  TIPHUKA30M
Mmunucrepersa npocsemmenns Poccuiickoit ®enepanuy ot 04 momns 2022 r. Ne526,
NPUMEPHOH paboyel porpamMmolt o6eoGpasoBatebHO JUUCHHMIIIMHET « X UMUST
JUIS TIPOECCHOHANBHBIX  06Pa30BATEIbHBIX OpraHM3alii, pPacCMOTPEHHOH Ha
3acenannu [lenaroruyeckoro cosera ®I'BOY AIIO HMPTIO mporokon Nel3 or
«29» centabps 2022 r. n YTBEPXKIEHHOH Ha 3acenannn CoBeTa Mo OleHKe
COACPXaHUs U KadecTBa MPUMEPHBIX pabodrx porpamMm o0I1e06pa3oBaTENLHOrO
M~ COLMANBEHO-TYMAaHHTADHOTO  LHUKJIOB  CPEIHEro npodecCHOHANTBHOTO
o6pasoBaums mpotokosn Nel4 ot «30y HOs10pst 2022 r.

Pa6ouyro IIPOrpaMMy COCTABHIIA:
Kounesa A.]T., npenopaBarens Xxumuu I ATTOY
«YHCTOMONIBCKOE MEUIIMHCKOE YUHITHLLIE



COJEPKXAHHUE

1. OGmras xapakTepucTruka paboueil mporpaMmsbl 0011Ie00pa3oBaTEIHBHON

JAUCITUITIINHBI «XUMUS»

2. CTpyKTypa 1 coaepkaHue 001eo0pa3oBaTeIbHON JUCITUTUTHHBI
3. YcioBus peanuzaiuy mporpaMmbl 0011eo0pa3oBaTeIbHOM

TUCIUTLIINHBI

4. KoHTpOb 1 OIleHKA Pe3yIbTaTOB OCBOCHHUS 00IIe00pa30BaTEIIbHON

TUCIUTLIINHBI

16

29

32



1. O0mas xapakrepucTuka padoydeil mporpaMmmbl 001e00pa3oBaTeJbHOM
AUCHHUILVINHBI «XHUMHS»

1.1. MecTo NMCHMIUIMHBI B CTPYKTYpe npodeccuoHalbHO 00pa3oBaTe/IbHOM
nporpammsl CIIO:

OO61eoOpazoBaTenbHas IUCHUILIMHA «XUMUS» SBISIETCS 00s3aTEIbHOM YacThiO
o011eo0pa3oBaTeNbHOTO IMKIa 00pa30BaTEIbLHON MPOrpaMMbl B COOTBETCTBUU C
®I'OC cnemmansHocTH 31.02.01 JleuebHOE nero.

1.2. IIe.]'IH H INIAHUPYEMbIC PE3YJIbTAaThl OCBOCHUA NUCIHUIIJTUHBI:

1.2.1. lleab AMCIUILITHHBI

ConepsxaHue MporpaMMbl 00IIE00pa30BaATEIIPHON TUCIUATLIUHBI « XHMUS
HaIllpaBJICHO Ha JOCTHKEHHE pe3yJIbTaTOB €€ H3Yy4YEHUSI B COOTBETCTBUHM C
tpeboBanusiMu GI'OC COO c¢ yuerom npodeccuonanbHon HanpapieHHOCTH OIT'OC
CIIO.

1.2.2. Tlnanupyemble pe3yJbTaThbl OCBOEHHSI  001Ie00pa3oBaTEIbHOM
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe ®I'OC COO
WN3yyenne XWMHM  HampaBlIEHO HAa  JOCTIDKCHHE  OOYYalolUMUCS
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB:
JIMYHOCTHBLIE PE3YJIBTATDBI
B pesynbrare wu3ydeHus o0011eoOpa3oBaTEIbHON JUCHUIUIUHBL «XUMHSI» Y
oOyyaroierocs 0ynyT cpopMUpOBaHBI CIACTYIONINE TUYHOCTHBIE PE3YJIbTAThI:
1) rpaIaHCKOT0 BOCTIMTAHUS:

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 00S3aHHOCTEH,
YBAXCHUS K 3aKOHY U MPABOMOPSIKY;

MPEACTABJICHUSI O COLMAIBHBIX HOPMaxX H MPaBWIaX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ESITEIHLHOCTH MPHU CO3AaHUN YUEOHBIX
MIPOEKTOB, PEIICHUHU YYECOHBIX U O3HABATEIBHBIX 33/1a4, BHITOJIHEHUU XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMaTh M TPHHUMATh MOTHBBI, HAaMEpPEHHUs, JIOTUKY U
apryMEHTBI JIPYTUX MIPU aHATIU3€ PA3IMYHBIX BUJIOB YUEOHOM ACATEILHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIEAUIO
OTE€YECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOPUECTBAa B OOJACTH TEOPHH W TMPAKTHYECKOTO
MPUMEHEHUSI XUMHUM, OCO3HAHUSI TOTO, YTO JOCTHIKCHUS HAYKH €CTh PE3YyJbTaT
JUTUTEIbHBIX ~ HAONIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
ITOCTOSIHHOTO TPYZAa YYEHBIX U ITPAKTUKOB;

MHTEPECA U ITO3HABATEIBHBIX MOTHUBOB B ITOJYYEHUH U MOCJIEAYIOIIEM aHAIN3E

uH(OpMAITUH O TTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUH;
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3) AyXOBHO-HPAaBCTBEHHOT'0 BOCIIMTAHMSI:

HPaBCTBEHHOT'O CO3HAHMUS, STUIECKOTO TTOBEIACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSA3aHHBIC C XUMUYECKUMH SBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIC
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHWBATh CBOE IMOBEICHHWE M TOCTYNMKH CBOMX TOBAPHIIECH C
MO3UIIMKA HPABCTBEHHBIX M TIPABOBBIX HOPM W OCO3HAHUE TOCICICTBUM ITUX
MOCTYIIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

MOHUMAaHUsl IEHHOCTEH 30poBOro W 0Oe3omacHoro o0pasza JKU3HW,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3WYECKOMY U
MICUXUYECKOMY 370POBBIO;

COOIO/IeHUsT TIpaBWi O€30MacHOro OOpalleHusi C BeHlecTBaMU B OBITY,
MOBCEHEBHOM KU3HU U B TPYIOBOM JEATEILHOCTH;

MOHUMAHUS [IEHHOCTH TPAaBWJI HHIWBHAYATHHOTO ¥  KOJUICKTHBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEACTBUN M HEMPHATHS BPEIHBIX MPUBBIYCK (YIOTpeOICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETCHTHOCTH B  y4eOHO-HCCIICIOBATEIHCKON
JEATEIbBHOCTH, OOIIECTBEHHO TOJIC3HOM, TBOPYECKOM HW  APYrUX BHJAX
NEeSTeIbHOCTH;

YCTAaHOBKA Ha aKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/1ad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUUEeCKOMY M3Y4YEHHUI0 mpodeccuil pa3iuyHOro poja, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS TIPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYY, JIOASIM TpyAa U pe3yibTaTaM TPYAOBOU JIeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUIYAJTbHONW TPacKTOPHUH
oOpazoBaHus, Oyaymieil mpodeccu W peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XWMHH, HHTEPECOB M
noTpedHOCTeN 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH I1eJIeCOO0OPA3HOTO OTHOIIEHUS K TPUPOJIC, KaK HCTOYHHUKY
CYILIECTBOBaHMS )KU3HHU HA 3€MIIE;

MOHUMAaHUsS TJIOOAIBHOTO XapaKTepa AKOJOTHYCCKUX TIPOOJIeM, BIUSHHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE TMPUPOTHON U COIMAILHON CPEJIbI;

OCO3HAHHUS HEOOXOIUMOCTH WCIIOJIb30BAHUS JOCTMIKEHUW XUMHH IS
pEIICHHS BOMPOCOB PAIMOHATILHOTO TPUPOIOTIOIH30BAHNUS;



AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCIIIMX BPEHd  OKPYkKAKOUIEH
IPUPOJTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJIATOMPHUITHBIE 3KOJIOTUYECKUE
IIOCJIEACTBYA NPEANIPUHAMAEMBIX IEUCTBUN U NMPEAOTBPALIATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTHYECKOHN HaIIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
NPaKTUKE, CIOCOOHOCTH M YMEHUS AaKTUBHO HPOTUBOCTOSTH HJIEOJOTHUHU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIIECTBEHHON MPAKTHKHY;

NOHMMAaHUA CHeNu(UKY XUMUU KaK HayKd, OCO3HAaHHA €€ pOoiIu B
(GOpMHUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpeCTaBICHU 00 OKpY’KarolleM MHUpE Kak O €JUHCTBE IMPUPOJbI U YEJIOBEKa, B
NO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH W pEelEeHUU MpoOJEM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHUMHHM JJII  COBPEMEHHOM
LUBWIN3ALMU: B €€ T'YMaHUCTUYECKON HAIIPABICHHOCTH U BaXKHOU POJIA B CO3JaHUU
HOBOWM 0a3bl MaTepUaIbHON KyJbTYpbl, PEIIEHUU TJI00AJBbHBIX MPoOIeM
YCTOMYMBOTO PAa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, DHEPTETUUECKOM, NMUILEBON U
HKOJIOTUYECKON 0€30IacHOCTH, B PA3BUTUM MEIULIMHBI, 00ECIIEUYEHUU YCIOBHM
YCIIELIHOTO TPYZa U SKOJOTUYECKU KOM(POPTHOM JKU3HU KaXKIOr0 UjieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHONW TI'PAaMOTHOCTH: IIOHMMAaHUs CYLIHOCTH METOJOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
NOJIy4aeMble 3HAHMS JJIsl aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYKAIOIIEro MUpa U
MPOUCXOMSIINX B HEM U3MEHEHUI, YMEHUS J1eJ1aTh 00OCHOBAHHBIE 3aKIOYEHUS Ha
OCHOBE Hay4YHbIX (JaKTOB U UMEIOLIUXCS JAHHBIX C LEJIbIO MOTYyYEHUs TOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsX;

WHTEpeCca K MO3HAHUIO U UCCIIEN0BATEIbCKOMN NEATEIBHOCTH;

TOTOBHOCTH U  CIHOCOOHOCTM K  HENPEPHIBHOMY  OOpa3OBaHHUIO H
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAHMA 1O XHMHH B
COOTBETCTBUHM C KU3HEHHBIMH MOTPEOHOCTMU;

MHTEpeca K 0COOCHHOCTSAM TpyJAa B paznuyHbIX chepax mpodeccroHambHOMI
NEATEIIBHOCTH.

METAIIPEAMETHBIE PE3YJIbTATDBI
MertanpenMeTHble pe3yJbTaThl OCBOCHHS Y4EOHOro mpeameTa «XHUMHS»
BKJIFOYAIOT:



3HayuMble A1 (OPMUPOBAHHUA  MHUPOBO33PEHHUS  OOy4aroluxcs
MEXIUCUUIUTMHAPHBIE (MEXIIPEIMETHBIE) OOIICHAYYHbIE MOHATHUS, OTPAXKAIOIIUE
[EJIOCTHOCTh HAyYHOM KapTUHBI MHpa U CHeuu(uKy METOIOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHHUE,
IPOLECC, CUCTEMA, HAYYHBIH (DAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCIeA0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJIbHbIE Y4eOHbIE NEUCTBHS (TIO3HABAaTEIbHbIE, KOMMYHHKATHUBHBIE,

peryJIsSTUBHBIC), obecrieunBaroIIe dhopmMupoBaHUe GyHKIIMOHATBHOM
T'PaMOTHOCTH M COIIMATILHOM KOMITETECHITUH 00YJarOIINXCS;
CTIOCOOHOCTH 00yJaronmxcs UCTIONTb30BaTh OCBOCHHBIC

MEKIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS U YHUBEpPCAIbHBIE y4eOHbIC
JEUCTBUS B II03HABATEIIBHOW Y COLIMAIIBHOU MPAKTHUKE.

MertanpeaMeTHbIE Ppe3yiabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHMKATUBHBIMH W  PETYJISITHBHBIMU
JICCTBUSIMU.

OBaagenue YHUBEPCAJIbHbIMH Y4eOHbIMU NMO3HABATEIbLHbIMHU
NefCTBUSIMM:

1) 6a30Bble JJOru4YecKune JaeicTBUSI:

CaMOCTOSITeIbHO  (OpPMYyJNIHpOBaTh W aKTyallu3UpOBaTh  IpoOJIeMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpPEAEHATh LENU JEITEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUHU HX
JIOCTUKEHUS, COOTHOCHUTD PE3YJIbTAThI ACSITEIbHOCTH C ITOCTABJICHHBIMU LIEJISIMU;

HCIOJIb30BaTh MPHU OCBOCHUW 3HAHUN MPUEMBI JTIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIC MPU3HAKU MOHSATUM M YCTAaHABIMBATh UX B3aUMOCBSI3b,
UCIIOJIB30BaTh COOTBETCTBYIOIINUE MOHITHS JI1 OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHWS M KPUTEPUU JJIs1 KJIacCU(PUKAIIUK BEIISCTB M
XAMUYECKUX PEAKIINI;

YCTAHABIMBATh TPUYUHHO-CICICTBEHHBIE CBS3M MEXKIY H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKUE PACCYXJICHUS (MHAYKTUBHbBIC, JEAYKTUBHbBIC, IO
aHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B paccMaTpHBAECMbIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3AKITIOUCHUS;

MIPUMEHATH B MPOILIECCE MO3HAHUSA, UCIIOIB3YEMbIE B XUMHUU CHUMBOJIUYECKHE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPEACTABICHUS — XUMUYECKUN
3HAK (CHMBOJI) DJIEMEHTA, XUMU4ecKkas (popmysia, ypaBHECHHE XUMUYECKON PEaKITuu
— TIpU pEIICHUH Y4eOHBIX TO3HABATEIBHBIX U MPAKTHUECKUX 3a]ad, MPUMEHSThH
Ha3BaHHbBIC MOJICJIbHBIC MPEICTaBICHUS ISl BBISBIICHUSI XapaKTEPHBIX MPHU3HAKOB
M3yYaeMBbIX BEIIECTB U XUMUYECKUX PEAKIIHM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:



BJAJETh OCHOBAMU METOJIOB HAYYHOI'O IO3HAHMUS BEIIECTB U XMUMHYECKUX
peaxkuuu;

dbopMynTupoBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIE
U CaMOCTOSITENILHO C(OpPMYyIHpPOBAaHHBIE BOIPOCHl B KAayeCTBE WHCTPYMEHTA
MO3HAHUSA U OCHOBBI M1 (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKJCHUN;

BJIAJETh HABBIKAMU CAMOCTOSITEIBHOTO IIJJAHUPOBAHUS M IPOBENCHHUS
YUYEHHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOMIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIbHO IMPOTHO3UPOBATh €ro pe3ysbTar, (popmMyIupoBaTh
000011IeHUsT ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTHU PE3YJIHTATOB MCCIICIOBAHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O POAETaHHOM padoTe;

NpuoOpeTaTh OMNBIT YYEHUYECKON HCCIENOBATEIbCKOM W MPOEKTHOU
NESTEIIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
IIOMCKY METOJIOB pEUICHUS IPaKTHUYECKHX 3a/Jad, IPUMEHEHUIO pa3JInYHBIX
METO/IOB [TO3HAHHS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCA B PA3JIMYHBIX HCTOYHHMKAX UH(popMaluu (Hay4HO-
HOMYJISIpHAsl JIUTepaTypa XHMHUYECKOTO COJEp)KaHUsA, CIPaBOYHBIE IOCOOuS,
pecypcel MHTepHeTa), aHanmu3upoBaTh MH()OPMALMIO Pa3IMYHBIX BUAOB U (popm
IIPE/ICTaBIICHNUS, KPUTHUYECKH OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUUBOCTb;

(GopMyIMpOBaTh 3alPOChl U MPUMEHATH PA3IUYHBIE METOJBI NPHU MOUCKE U
orbope wmHPOpPMAIIMHA, HEOOXOAUMON JJIS BBITIOJTHEHUS Yy4YeOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJb30BaHUS MH(GOPMAILIMOHHO-KOMMYHUKATHUBHBIX
TE€XHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaIbHYIO  (GOpMYy  IpEACTaBICHUS
uHdopmaruu (cxembl, rpaduKH, TUarpaMMbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

MCITIOJIb30BaTh HAYYHBIH A3BIK B KAUECTBE CPEACTBA MPH PadOTE C XUMUYECKON
uH(popMaIMe: NMPUMEHATh MEXNpeIMeTHble ((PU3MYEeCKue U MaTEeMaTUYECKHUE)
3HAKU U CUMBOJIbI, (JOpMYIIbl, a0OpEBUATYPBI, HOMEHKJIATYPY;

UCIIONIb30BaTh U NpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJHUYECKHE CpEACTBA
HaIJISTHOCTH.

OgyaieHUe YHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMHM 1eCTBUSIMU:

3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYX IaeMOM TeMbI B XOJ€ 1ajora u/uiu
JUCKYCCUM,  BBICKa3blBaTh  HJEH, (GOPMYyJIHpPOBATh CBOU  MNPEAJIOKEHUS
OTHOCHUTEIBHO BBIITOJIHEHMSI IPEJIOKEHHOM 3aa4H;

BBICTYNIATh C MPE3EHTALMENl PEe3ylbTaTOB IO3HABATEILHOM JEATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATENBHO WJIM COBMECTHO CO CBEPCTHUKAMU MPU BBIMOJTHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUUECKOW PabOThl MO HUCCIAEAOBAHUIO CBOICTB



M3y4aeMbIX BEILECTB, peajln3alui y4eOHOTO mpoekTa U (OpMyIUpPOBATH BBHIBOIbI
10 Pe3yJIbTaTaM MPOBEAEHHBIX HCCIEAOBAHMIN IMyTEM COIVIACOBAHMS MO3ULMN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

OBy1aieHHe YHMBEPCAJIbHBIMH PEryJIsTHBHBIMHU ACHCTBUAMM:

CaMOCTOATEIIBHO IUIAHUPOBATh M OCYLIECTBIATH CBOKO ITO3HABATEIIBHYIO
NEATENIBHOCTD, OIpenensas €€ Lenu W 3aJadd, KOHTPOJIUPOBaTb M IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh TMpejaraeMblii aJropuT™M ACUCTBHIA TNpHU
BBINIOJTHEHUM YYE€OHBIX U HCCIEOBATEIbCKUX 3aJad, BbIOMpaTh Hambosee
3p(EeKTUBHBI CHOCOO MX pEIICHUs € Y4ETOM IIOJYyYEHUS HOBBIX 3HAHUU O
BEIIECTBAX M XHMHUYECKMX PpEaKUUAX; OCYIIECTBISATh CaMOKOHTPOJIb CBOEH
NEATEIbHOCTH HAa OCHOBE CaMOaHaJIM3a U CAMOOLICHKH.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenmeTHBIE pE3yNbTaTBl  OCBOCHUS Kypca «OpraHudeckas XUMHS»
OTpaXaroT:

c(hOpMUPOBAHHOCTh  NPEACTABICHUM O XUMHUYECKOM  COCTaBJISIIOLLIEH
€CTECTBEHHO-HAYYHOU KAPTUHBI MUPA, POJIU XUMUU B TIO3HAHUH SIBIEHUI MPUPOIBI,
B (OopMHpOBAaHMM MBIIUIEHUS U KYJIbTYPbl JHUYHOCTH, €€ (PyHKUIHOHAJIBHOM
I'PaMOTHOCTH, HEOOXOIMMOM ISl pelIeHHs MPAKTUYECKUX 3a/1a4 U 3KOJOTUYECKH
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/J0POBBIO U MPUPOJHON CpEJIE;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHWUWA, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAIOIINE TOHATUA (XMMHUYECKHM JJIEMEHT, aTOM, 3JEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BAJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, XUMUUECKasI
CBSI3b, CTPYKTypHasi (opmyina (pa3BEépHyTas U COKpaul€HHAs), MOJb, MOJSpHas
Macca, MOJISIpHBIA O0OBEM, YIIIEPOIHBIN CKeNeT, QyHKIUOHAIbHAS IPyINa, paJuKal,
M30MEpHUsl, ©30MEPbI, TOMOJIOTUYECKHM Psil, TOMOJIOTH, YTJIEBOJOPOAbI, KUCIOPO U
a30TCOJIepKAIUEe COCIUHEHUS, MOHOMEpP, TMOJUMEP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUs); TEOPUM U 3aKOHBI (TEOpHUs CTPOEHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKkOH COXpaHEHHUs] MacChl BEILECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SA3BIK XWMHHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS MPUYUHHOCTH U CUCTEMHOCTH XHUMHYECKHX
SBJICHUH, (PAKTOJOTMYECKHE CBEIEHHS O CBOWCTBAX, COCTaBe, MOJYYEHUU U
0€30MacHOM HCIOJb30BAaHUN BAXKHEUIINX OPTraHWYECKUX BEIIECTB B OBITY H
NPaKTUYECKOHN AESATEIBHOCTH YEJIOBEKA,;

c(OpMHPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MNPU3HAKUA TOHSITHH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME TOHITHUS MpHU
ONMCAHUM COCTaBa, CTPOCHHUS U MIPEBPAILCHUI OPraHUYECKUX COCIUHEHUM;

c(OPMUPOBAHHOCTh YMEHHUU HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJIS
COCTABJICHHMSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHON)
bopMya OpraHMYEeCKMX BEUIECTB W YPAaBHEHUH XUMHUYECKUX PEAKIUH,



M3TrOTaBJIMBaTh MOJIETU MOJIEKYJl OPTaHUYECKUX BELIESCTB JJISI WUIFOCTPAlMU HX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpPMHPOBAHHOCTh YMEHUN YCTaHABIWBATH IMPUHAIJICKHOCTh HM3yUEHHBIX
OpraHMYEeCKUX BEHIECTB MO HX COCTaBYy U CTPOCHUIO K OIpPEACTIEHHOMY
KJIacCy/Tpynne CcoequHEeHUuN (yrJIeBOJOPOAbl, KHUCIOPOA U a30TCOJEpKallue
COCIMHEHUS, BBICOKOMOJICKYJIIPHbIC COEJWHEHHMS), JlaBaTh UM Ha3BaHUS IO
cucremarnyeckoir HomeHknatype (IUPAC), a Taxke NpUBOAUTH TPUBUAIBHBIC
HA3BaHUSl OT/EJIbHBIX OPraHUYECKUX BEHIECTB (ITWJICH, MPONMWICH, alleTUJIEH,
ATWICHIJIMKOMb, NHIEpUH, (eHod, (HopManbaerul], aleTalibIeru, MypaBbUHAs
KHCIIOTa, YKCYCHasl KUCJIOTa, OJICMHOBAsI KUCIOTA, CTEAPUHOBAsL KUCIIOTA, TIII0KO03a,
bpykTO3a, KpaxMal, HeJUTI0I03a, TIUIHH);

chOPMHPOBAHHOCTh, YMEHHS OIPEACIATh BHABl XHUMHYECKOW CBSI3U B
OpPraHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh yMEHHUSI TPUMEHATH TIOJOKEHUSI TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa 1151 00bsCHEHUST 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTpOEHUE, (PU3UUECKUE
U XUMHUYECKHE CBOWMCTBA THUIHUYHBIX MPEACTABUTENECH pPa3IUYHBIX KJIACCOB
OpraHMYeCKUX BeIIeCTB (METaH, 3TaH, 3TUJICH, MPOMNWICH, alleTHIeH, OyTaaueH-1,3,
MeTwiOyTagaueH- 1,3, 6eH30J1, METaHOJ, ATaHOJI, STUIICHIJIMKOIb, TJIULEPUH, (PeHOI,
alneTanbJeru, MypaBblHasi U YKCYCHasl KMCJIOTHI, TJII0K03a, Kpaxmal, IeJUI0J103a,
aMUHOYKCYCHAsl KUCJIOTa), WUIKOCTPUPOBATh F'€HETUYECKYIO CBSI3b MEXKIY HHUMH
YPaBHEHUSIMU COOTBETCTBYIOIIMX XWUMHUYECKUX PEAKIUNA C UCIOIb30BaHUEM
CTPYKTYPHBIX (OpMYIT;

c(hOpMUPOBAHHOCTh YMEHUSI XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOIOPOJTHOTO
ChIpbs (He(Th, TPUPOAHBIN ra3, yroiib), CHOCOOBl UX NEPEPAOOTKU U MPAKTUUECKOE
pUMEHEHUE TPOIYKTOB MepepaboTKH;

c(OPMHPOBAHHOCTh YMEHUU TPOBOJUTH BBIYUCICHHUS [0 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOJIYKTa
pEeaKIu MO U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 UCXOJIHBIX BEIIECTB
WJTU TIPOJIYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIQJACTh CHUCTEMOW 3HAHWKW 00 OCHOBHBIX
METOJaX HAyYHOI'O MO3HAHUA, UCIOJIb3YEMbIX B XMMUU MPU U3YUYEHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUHN (HaOJII0JeHNe, U3MEPEHHUE, SKCIIEPUMEHT, MOJCIHUPOBAHUE),
WCIIOJB30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS JUIs TPUHATHUS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMiX, CBSI3aHHBIX C BEIIECTBAMU M HX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUM COOJIIO/IaTh TIPaBUIIA TTOJIH30BAHUS XUMHYECKOM
MOCy/IoOl U J1TabOpaTOPHBIM O0OpPYAOBAaHHMEM, a TaKXe IMpaBWia OOpalieHus ¢
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BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIHUSMHU MO BBIIOJHEHHUIO JIa0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHI TIJAHUPOBAaTh M BBINOJHATH XHUMHUYECKUIN
HKCIIEPUMEHT (IIPEeBPAILIEHUS OPTaHUYECKHUX BEIIECTB MPU HAIPEBAHUH, MOJyUYECHUE
ATUJICHA U U3YYE€HHE €0 CBOMCTB, KaU€CTBEHHBIE PEAKIIMN OPTaHUYECKUX BEIIECTB,
JeHaTypanus OeJIKOB MPU HArPEBAaHUH, IIBETHBIE PEAKIIUU OCJIKOB) B COOTBETCTBUU
C TMpaBWJIaMH TEXHUKM O€30MacHOCTH TMpH OOpalleHWd ¢ BEIIeCTBAMU H
7a00paTOpHBIM  O0OpYAOBaHHEM, MPEACTaBISATH PE3YJbTAaThl  XUMHUYECKOTO
DKCIIEpUMEHTa B (OpME 3alKuCH ypaBHEHUN COOTBETCTBYIOUIUX pEaKUUid U
(GbopMyIMpPOBaTh BHIBOJIBI HA OCHOBE ITUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHbOpMaIMIO, TOMYyYaeMyl0 M3 pa3HBIX MCTOYHHUKOB (CPEICTBA MacCOBOM
uHdopmarnuu, MaTepHeT u apyrux);

C(OPMUPOBAHHOCTb ~ yYMEHHUW  COONIOATh  TpaBUiIa  IKOJOTUYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIBHOCTH B LEISAX
COXPaHEHHUSI CBOETO 370POBbsl M OKPYKAIOIIEH MPUPOTHOW Cpenbl, OCO3HABATh
OMAaCHOCTh BO3JCHCTBUS Ha >KUBBIC OPTaHU3MBI OIpPENETIEHHBIX OPTaHHYECKUX
BellecTB, MoHMMas cMmbica nokazatens IIIK, nmosicHsaTe Ha mpumepax crocoObl
YMEHBILIEHUSI M TMPEAOTBpAILlEHUsT HMX BPEIHOTO BO3JEUCTBUS Ha OpraHu3M
YeII0BEeKa;

JUIE 00YyYarouIuXcs ¢ OrPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
OPUMEHATHh 3HAaHUS OO0 OCHOBHBIX JOCTYNHBIX METOJaX IO3HAHUS BEILECTB U
XUMHUUYECKHUX SIBICHUM;

JUISL CIIETIBIX M CJIA0OBUIALIMX OOYYarOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XuMUYeCKUX
bopmyi.

[TpenMeTHble pe3ynbTaThl OCBOEHUSA Kypca «OOIIas W HeopraHuyeckas
XUMUSD» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBJISIIOIIEH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHH B TIO3HAHUU SBIICHUH TPUPO/IBI,
B (opMHpOBAaHMHM MBIIUICHUS W KyJIbTYpPHl JTUYHOCTH, €€ (YHKIIMOHAIBHON
I'PaMOTHOCTH, HEOOXOIMMOM ISl pelIeHHs MPAKTUYECKUX 3a/1a4 U 3KOJOTUUYECKH
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOTHON CpeIe;

BJIQJICHHE  CHCTEMOH  XMUMHYECKMX  3HaHWH, KOTOpas  BKIJIOYACT:
OCHOBOIIOJIATAIONINE TOHATUS (XUMHUYECKUH 3JIEMEHT, aToM, u3o0Tom, S-, pP-, d-
AJIEKTPOHHBIE OpPOMTANM aTOMOB, HOH, MOJEKYJa, MOJb, MOJIAPHBIA OOBEM,
BaJICHTHOCTbh, AJIEKTPOOTPHUILIATEILHOCTh, CTEIIEHb OKHCIEHUS, XUMUYECKasl CBSI3b
(koBaJIeHTHAs, MOHHASI, METAITMYECKAs, BOJOPOIHAS ), KPUCTAJUITMYECKAs PEIIETKA,
TUTIBI ~ XUMHUYECKUX  PEAKIMi, pacTBOp, OJEKTPOJMTHI, HEIIEKTPOIUTHI,
DIIEKTPOJIMTUYECKAs] JTUCCOIMAIINSA, OKHCIUTENb, BOCCTAHOBUTEIh, CKOPOCTh
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XUMHUYECKON pPEaKUrH, XUMUYECKOE DPABHOBECHUE); TEOPUU M 3aKOHBI (TEOpHs
ANEKTPOJIMTHYECKOM IHUcconManuu, nepuogudyeckut 3axkoH [[. M. Menneneesa,
3aKOH COXPaHEHUS MAcChl BEIIECTB, 3aKOH COXPAaHEHHS U MPEBPALLICHUS SHEPTUU
OpU XMMHYECKUX PEaKUUsAX), 3aKOHOMEPHOCTH, CHMBOJMYECKHH S3bIK XHMHH,
MHUPOBO33PEHUYECKUE 3HAHUsA, JIEKAIIME B OCHOBE IOHMMAaHWS INPUYMHHOCTH U
CUCTEMHOCTH XHUMHUYECKHX SIBICHUN, (PAKTOJIOTMYECKHUE CBEACHUA O CBOMCTBaX,
COCTaBE, MOJIYYEHUH U 0€30I1aCHOM HCIOJIb30BAHUH BAXKHEHIINX HEOPTaHUYECKUX
BEUIECTB B OBITY M IPAKTUYECKOM EATEIBHOCTH YEI0BEKa,

C()OPMUPOBAHHOCTh YMEHHUW BBISIBIATH XApAaKTEPHbIC NMPU3HAKU IOHATHUH,
YCTaHaBJIMBAaTh UX B3aWMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOLINE IOHATHS IPHU
ONMHMCAHUH HEOPTAHMUYECKUX BEIIECTB U UX MPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHUN HCHOJIB30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJIS
cocTaBieHUs: (GOpMyJl BEUIECTB M  YpPaBHEHUH XHMHUYECKUX peakUui,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIbHBIX
HEOPTraHWYECKUX BEIIECTB (yrapHbld Ta3, YIVIEKUCIBIA Ta3, aMMHUaK, raméHas
U3BECTh, HETAIIEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(OpPMHPOBAHHOCTh YMEHUH OIPEAENIATh BaJEHTHOCTh U CTENEHb OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XWMHYECKOU
CBSI3U (KOBaJICHTHAsI, NOHHAsI, METAJUINYECKAs, BOJOPOAHAS) B COCAUHEHUSIX, THI
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOTO BEIIecTBa (aTOMHAas, MOJIEKYJspHas,
WOHHAs!, METAJUIMYECKAs), XapakTep cpebl B BOAHBIX pacTBOpPaX HEOPTraHUYECKUX
COCJIMHCHUH;

c(OpMUPOBAHHOCTD yMEHUI yCTaHaBJIUBATh IPUHAIEKHOCTb
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OINpeneiIE¢HHOMY KJaccy/Tpymnmne
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIbl U HEMETAJUIbI, OKCUAbI, OCHOBaHUS,
KHUCJIOThI, aM()OTEpHbIE THAPOKCUIBI, COJIH);

c(OpPMUPOBAHHOCTh YMEHUH PACKPBIBATH CMBICI MEPUOJIUYECKOTO 3aKoHa [l
. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoit cucTeMsl
xumuueckux saemenToB JI. M. MennesneeBa, MCIONb3ys MOHATHA «S-, P-, d-
AIIEKTPOHHBIE OPOUTAINY, «IHEPTETUUECKUE YPOBHUY», O0BACHATH 3aKOHOMEPHOCTH
M3MEHEHHUS] CBOMCTB XMMHUYECKHX 3JEMEHTOB M UX COCIMHEHUU MO Mmepuoiam H
rpynnaM [lepuoguueckont cucteMbl XxuMudeckux aeMeHToB . 1. Menneneesa;

c(OPMUPOBAHHOCTH ~YMEHUH  XapakTepu3oBaTh (OMUCHIBATh)  OOIIME
XUMUYECKME CBOMCTBA HEOPTaHMYECKHX BEIIECTB  pa3JIMYHBIX  KIIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBA3M MEXAY HEOPraHMYECKUMU
BEILECTBAMH C MTOMOILbIO YPABHEHHI COOTBETCTBYIOUIUX XUMUYECKUX PEaKLIU;
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c(hOpPMHUPOBAHHOCTh YMEHHS KJIACCU(PUIIUPOBATH XMUMHUYECKUE PEAKIIUU TI0
pa3IMUHbIM TpU3HAKaM (YUCIYy UM COCTaBY pEarvpyrollnX BEIIECTB, TEIIOBOMY
3¢ deKTy peakiuu, U3MEHEHHUIO CTETECHEH OKHMCICHHS 3JIEMEHTOB, 00paTUMOCTH
peaKkIy, y4acTHIO KaTaau3aTopa);

c(OpPMHPOBAHHOCTh YMEHUM COCTABJISATh YPaBHEHHUS pPEaKUUW pPa3IHMUHbIX
TUIIOB, TIOJIHBIE U COKPAIIEHHBIE YPAaBHEHUS PEeaKIMiA HOHHOTO OOMEHa, YUUThIBas
YCJIOBUSL, IPU KOTOPBIX ATU PEAKIIMU UAYT JO KOHIIA;

chOpMHPOBAHHOCT, yYMEHUN MPOBOJUTH PEAKIHUH, MOATBEPXKIAIOIINE
KAUeCTBEHHBI COCTaB pPa3jUYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATh
OTBITHBIM MYTEM MOHBI, TPUCYTCTBYIOIIKME B BOJHBIX PACTBOpPAX HEOPraHUYECKUX
BEILECTB;

c(OPMUPOBAHHOCTh YMEHHMHM  PACKpPBIBaTh CYIIHOCTh  OKHCIHTEIHHO-
BOCCTAHOBUTEJBHBIX PEAKIIUA MOCPEJCTBOM COCTABJICHHS 3JIEKTPOHHOIO OajiaHca
ATUX PEaAKIUM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHSITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
pEaKLMU OT PA3IUYHBIX (PAKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PABHOBECUS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictaus (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTh XHUMHUYECKHE IMPOIIECCHI,
JIekKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHUS] CEPHOM KHUCIIOTHI, aMMHaKa, a
Takke C(HOPMHUPOBAHHOCTH MPEACTaBICHUM 00 OOMIMX HAay4YHBIX MNPUHIUIIAX U
HKOJIOTHYECKUX MPOOIEMaX XUMUYECKOr0 MPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh yYMEHUN MPOBOJIUTH BBIYHCICHUS C HCIOJIb30BAHUEM
TIOHSTHUS «MACCOBas JI0JIs BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOIICHUM T'a30B MPU
XUMUYECKUX PEAKIUSIX, MAcChl BEHIECTBA WJIM 00bEMa Tra3oB IO H3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM O0BEMY OAHOTO M3 YYACTBYIOIIMX B PEAKIUU
BEILECTB, TEIJIOBOro 3¢ (deKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILIECTB, IPEBPAIIECHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPABUIIA TTOJIH30BAHUS XUMHUECKOU
MOCy/IoOl U JTa0OpaTOpHBIM O0OpYJAOBaHUMEM, a TaKXe IMpaBWiia OOpalIeHUs C
BEILIECTBAMU B COOTBETCTBUHM C HMHCTPYKUMSIMHU IO BBINOJHEHUIO JTaOOPATOPHBIX
XUMHUYECKUX OIBITOB;

chOpMHPOBAHHOCTh YMEHHI TUIAHUPOBATh U BBHIMOJHATh XUMUYECKUN
AKCHEPUMEHT (pa3yioKEHUE MEePOKCHAa BOJAOPOJA B MPHUCYTCTBUU KaTaau3aTopa,
ONpEJENeHNe Cpebl PacTBOPOB BEHIECTB C TMOMOUIBI0  YHUBEPCATHLHOTO
WHJMKATOPa, BIUSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUUYECKON pPEaKIluu,
peakiuu MOHHOTO OOMEHA, KA4eCTBEHHBIC pEakiMu Ha cyibdar-, kapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHHUS, PEIIEHHWE JKCIEPUMEHTAIBHBIX 3a7a4d I10
TeMam «Metamey u «HemeTamib»y) B COOTBETCTBHHM C TPABWIAMH TEXHUKH
0e30MacHOCTH MPU OOpAILEHUHU C BEIIECTBAMHU U JJAOOPATOPHBIM 000pYAOBaHHUEM,
NPEACTABIATh PE3YJbTaThl XMMUYECKOIO JKCIIEpUMEHTa B (opme 3amucu
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ypaBHEHUN COOTBETCTBYIOIINX peakuii U (OpMyYIHUPOBATH BEIBOIBI HA OCHOBE 3THX
pe3yIbTaToB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3HPOBATh XHUMHUYECKYIO
uH(pOpMAIMIO, TOJY4aeMyl0 U3 pPa3HbIX HMCTOYHUKOB (CpEACTBA MacCCOBOM
KOMMYHUKaIu, IHTepHeT U Apyrux);

cOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWja  JKOJOTHYECKH
1EJIeCO00Pa3HOTO0 TOBEACHUS B OBITY MU TPYAOBOM JEATEIBHOCTH B HEISIX
COXpaHEHHUs] CBOETrO 3JI0POBBbSI U OKPY’KaIOIIEW MPUPOTHON Cpellbl, 0CO3HABAThH
OIACHOCTb BO3/ICHCTBUS HA )KMBBIE OPTaHU3MBbI OTIPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicnt mokazarens [IJIK, moscHAT, Ha mpuMepax CHocOObl YMEHBIICHUS U
NPEIOTBPAICHHS UX BPEIHOTO BO3ICHCTBUS Ha OPraHU3M UEJIOBEKa;

Ui 00y4aroUIMXcs ¢ OrPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbs: YMEHHE
OPUMEHSATh 3HAaHHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX IO3HAHUS BEIIECTB H
XUMUYECKUX SBJIICHHUM; JUIS CIENBIX U CIA0OBUASIIMX OOYYaIOMIMXCA: YMEHUE
UCIIOJIB30BaTh pelibepHO-TOUeUHYI0 cucTeMy o0o3Hauenuit JI. bpaitns qis 3anucu
XUMHUUYECKUX (HOpMYIIL.

Oco0oe 3HaueHKe AUCHUILUIMHA UMeET pu popmupoBanuu U pa3Butun OK,
MK, JIP:

OK O01. BeiOupare crnocoObl pemieHds 3afad  MNpoPecCHOHAIbHON
JEeATEIbHOCTH PUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTAM

OK 02. Hcnonp3oBaTh COBPEMEHHBIE CpEACTBA IIOMCKA, aHAIW3a U
MHTEpHpETalud HHPOPMALIUH, U HHPOPMALIMOHHBIE TEXHOJIOTUU VISl BHIIOJIHEHHUS
3aja4 MpodeccnoHaIbHON e TENbHOCTH

OK 04. D¢ddexkTnBHO B3amMoACHCTBOBaTH M pabOTaTh B KOJUICKTHBE M
KOMaH/1e

OK 07. CopeilcTBOBaTb  COXPAaHEHHIO  OKpPYXKalolIe  cpensl,
pecypcocOepexeHno, TPUMEHATh 3HaHUS 00 M3MEHEHHM KJMMarta, MPUHIUIBI
OepexXJIMBOr0 MPOU3BOJACTBA, S(PQPEKTUBHO JAEWCTBOBATH B Ype3BbIYANMHBIX
CUTYaLHSIX.

IIK 1.2. ObGecrnieunBath COOJIOJICHUE CAHUTAPHO — SIHUIEMHOJIOTMYECKUX
MpaBUJI ¥ HOPMATHUBOB MEIUITMHCKON OpraHU3aIIAH.

JIP 4 IlposBnsiomnidi 1 AEMOHCTPUPYIOIIUMN YBaXXEHUE K TPYAY 4YEJIOBEKA,
OCO3HAIOUIMI LIEHHOCTh COOCTBEHHOIO Tpyda W Tpyda JpYyrux JroJeH.
DKOHOMUYECKH AaKTHUBHBIM, OPHUEHTHUPOBAHHBIA HA OCO3HAHHBIA BBIOOpP c(epsl
poecCUOHANTBHON  JEATENPHOCTH C YYETOM JIMYHBIX JKHU3HEHHBIX TUIAHOB,
NOTPEOHOCTEN CBOEH CeMbH, POCCUICKOTO 00IIecTBa. BhIipaskaromuii 0CO3HAaHHYIO
TOTOBHOCTh K MOJYYEHUIO TPO(ECCHOHATHLHOTO 00pa3oBaHMs, K HENPEPHIBHOMY
00pa30BaHUIO B TEUCHUE KU3HU J|eMOHCTPUPYIOMIMI MO3UTHBHOE OTHOIICHUE K
PETYJIMPOBAHUIO TPYAOBBIX OTHOLIEHUM.
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JIP 6 OpueHTHpOBaHHBIA Ha MPOQPECCHOHANbHBIE TOCTHXKEHUS, NEATEIBHO
BBIP@XAIOUIMI I103HABAaTEIbHBIE HHTEPEChl C YUYETOM CBOUX CIIOCOOHOCTEH,
00pa30BaTeIbHOr0 U NPO(HECCUOHATBHOTO MAPIIPYTa, BBIOpAaHHON KBaJIM(PUKALIUH.

JIP 7 Oco3Haronui U AEATEIbHO BBIPAXKAIONIUKA MPUOPUTETHYIO IIEHHOCTh
KOKJIOM YEJIOBEUYECKOW MXW3HM, YBAXKAIOIUN JOCTOMHCTBO JIMYHOCTH KaKJIOTO
YeJI0BEKa, COOCTBEHHYIO U UYXKYI0 YHUKAJIBHOCTb, CBOOOJY MHUPOBO33PEHUYECKOTO
BbIOOpa, camoorpenenaeHus. [IposBistommii 6epekKIMBOEe U YyTKOE OTHOLIEHHE K
PEIUTMO3HOM NPUHAUIEKHOCTH KaXJOr0 YEJIOBEKa, NPEAYNPEIUTEIbHBIA B
OTHOILICHUM BBIPAKEHUS IIPAB U 3aKOHHBIX HHTEPECOB APYTUX JIOJAECH.

JIP 13 JIeMOHCTpHUpYIOIIMI TOTOBHOCTh M CHOCOOHOCTH BECTH IHAJIOT C
JIPYTUMH JIIOJIbMHU, TOCTUTaTh B HEM B3aMMOIOHMMAHUA, HAXOJIUThH 00IIME LIEeTH U
COTPYAHHUYATH AJI UX JOCTHKEHUS B MPOPECCHOHATBHON AE€ATEIbHOCTH.

JIP 14 IlposBisOIMIA CO3HATEIBHOE OTHOIIEHWE K HEIPEPHIBHOMY
00pa30BaHMIO KaK YCJIOBUIO YCHEIIHOM Npo(ecCHOHANbHOM U OOIIECTBEHHOM
NEATEIIBHOCTH.
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2. CTpyKTypa 1 coaepxkanue 001eo0pa3oBaTe/IbHONH TUCHUILTHHBI

2.1. O0beM TMCHUIUVIMHBI M BUABI y4eOHOH padoThI

Bun yueO6Hoii padoThI

Oovem 6 uacax

[Ipome:xxyrounas arrectanus (auddepeHnnpoBaHHbIIi 3a4eT)

O0bem 00pa3oBaTeIbHOI NPOrpaMMbl JMCHHUILIMHBI 108

B T.Y.

OcHoBHOe coJep:kaHue 90

TEOpPETUYECKOE 00yUeHUE 46

MPAKTAYECKUE 3aHITUA 44

IIpodeccuonaibHO-OpHMEHTHPOBAHHOE CO/IEPKAHTE 16

cojiepKaHue MPUKJIATHOT0 MOAYJISA)

B T. 9.

TCOPETUICCKOE O0yUCHHE 6

MPaKTUUYECKUE 3aHATHUS 12
2
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2.2. TemaTu4eCcKMid IJIAH M COEPKAHUE TUCIIUTIIHHBI

HaunmenoBanue paznenoB | Comepikanue ydeOHOro Marepuaia O6Bem dopmupyembie
U TEM 4acoB KOMITETCHIIH
OCHOBHOE coJIepKaHue 108

Pazjen 1. OcHoBBI cTpoeHus BemecTBa (8 4)

Tema 1.1 Crpoenue OcHoBHoOe coJep/kaHue 6

aTOMOB Teopetuueckoe obydyeHue 4

XUMHUYCCKUX JIEMEHTOB U | [IpakTuueckoe o0yueHue 2

IPUPOJIa XUMUYECKOH Teopusi. CoBpeMeHHast MOJIENb CTPOCHHS aToMa. DIIEKTPOHHAsI KOH(UTypaIus aToMa.

CBA3H Krnaccudukanus XUMUYECKUX dJIEMEHTOB (S-, P-, d-37eMeHThI). BaseHTHbIe
3JEKTPOHBbL. BaneHTHOCTh. DNEKTPOHHAS HPUPOAA XUMUYECKOMN CBSI3U.

OnexTpooTpunaTesbHOCTh. KoBaneHTHasI CBsI3b, €€ Pa3HOBUAHOCTU U MEXAHU3MBI

oOpa3oBaHus (OOMEHHBIN 1 TOHOPHO-aKUENTOpHBIN). MloHHas cBsa3b. MeTamnndeckas 4 OK 01
cBA3b. BonoponHas cBsA3b. MEXMOIEKYISIPHBIE B3aUMOAEUCTBUSA. V30TONBI, OCHOBHOE

1 BO30YX/I€HHOE COCTOSIHME aTOMa, THOpUAM3aIHsI aTOMHBIX OpOUTasei.

IIpakTH4Yeckoe 3aHATHE.

Pemenne npakTuyeckux 3aJjaHUi Ha COCTAaBIEHUE DIEKTPOHHO-TpadudecKux GopMy
371eMeHTOB 1—4 nepuooB.

Pemrenue 3anannii Ha UCTIOIB30BAHNE XUMUYECKON CUMBOJIMKU U Ha3BaHUU

COEIMHEHMH 110 HOMEHKJIAType MEKIyHApPOJHOTO COK3a TEOPETUYECKON U

MIPUKJIAIHON XUMHUH U TPUBUAIBHBIX HA3BaHUN JUIS COCTABIIEHUSI XUMHUYECKUX POpMYT 2
JIBYXaTOMHBIX CO€UHEHUN (OKCUIOB, CYIb(UIOB, THAPUIOB U T.I1.) U APYTHUX

HEOPraHUYeCKNX COCAMHEHUI OTJIETbHBIX KJIACCOB.

Tema 1.2. OcHoBHOE coep:KaHue 2

Tepuoanueckuit [IpakTH4eckoe 0OyueHHe 2

3akoH u Tabmuna JI.1.

MeHzeneesa IIpakTuyeckoe 3ansaTue. [lepuoauueckas cucrema XuMHIECKUX deMeHToB J[. 1. OKo01
MenpeneeBa. Puznyeckuit cMbicha [lepuoguueckoro 3akona /[.11. Menneneena. OK 02
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB XMMHUYECKUX JIEMEHTOB, 00pa3yeMbIX UMU
MPOCTBIX U CIIOKHBIX BEUIECTB B COOTBETCTBUU C MOJIOXKEHUEM XUMHUYECKOTO 3JIEMEHTA
B [lepnoandeckoit cucreme. MUpPOBO33pEHYECKOE U HAYYHOE 3HAYEHUE 2
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[Tepuonuueckoro 3akona [I.1. Menaeneesa. [Iporno3ssr JI.11. MenneneeBa. OTKpbITHE
HOBBIX XUMHUYECKHX 3JIEMEHTOB. Pellienne npakTuKo-OpueHTUPOBAHHBIX
TEOPETHYECKHUX 3aJaHUI Ha XapaKTePU3AIUI0 XUMUIECKUX JJIEMEHTOB
«Metamudeckue / HeMeTaNTMIeCKUE CBOWCTBA, JIEKTPOOTPULIATEIIBHOCT M CPOJICTBO
K 3JIEKTPOHY XUMHUUYECKHX 3JIEMEHTOB B COOTBETCTBHE C MX AJICKTPOHHBIM CTPOCHUEM H
IIOJIOKEHUEM B IIEPUOANYECKON CHUCTEMe XUMHUYecKuX anemeHToB .M. MenneneeBay.

Pasznea 2. Xumuueckue peakuuu (12 v)

Tema 2.1. Tumsr
XUMUYECKUX PEaKITUi

OcHOBHOE coepKaHHe 6
Teopernueckoe conepxaHue 2
[IpakTHueckoe conepKanue 4

Teopus. Knaccudukanus 1 THIIBI XUMUYECKUX PEAKIUNA C YIaCTHEM HEOPTaHUUECKUX
BeniecTB. KonnuecTBeHHbIE OTHOLIEHHS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIEC 3aKOHBI
B XMMHH U PacueThl 10 YPAaBHEHUSIM XUMUYECKUX peakiuii. MoJb Kak equHuna
KOJIM4YEeCTBa BellecTsa. MossipHast Macca. 3aKOHBI COXpaHEHHS MAcChl U SHEPTUU.
3axoH ABorajipo. MonspHblii 00beM razoB. OTHOCUTENbHAS IUIOTHOCTh I'a30B.
Peakiiun koMIuiekcooOpa3oBaHMs ¢ y4aCTUEM HEOPraHMYECKUX BELIECTB (Ha IpUMepe
T'MJIPOKCOKOMITJIEKCOB IIMHKA U aJTFOMUHUS).

IIpakTnuyeckoe 3ansitue. CocTaBieHNE ypaBHEHUN peakLuii COeIMHEHMS,
pas3ioKeHus, 3aMelIeHUs, OOMEHa. Y paBHEHUS peakIuii TOpeHns, HOHHOTO OOMeHa,
OKHCJICHUS-BOCCTAHOBJIEHUS. PacueT KOJIMYECTBEHHBIX XapaKTEPUCTHK UCXOJHBIX
BEIIECTB ¥ MPOJYKTOB PEaKIiK. PacueT KOJMUECTBEHHBIX XapaKTEPUCTUK MPOIYKTa
PEaKIMM COEMHEHUS, €CIIU OJTHO U3 BEIIECTB JIaHO B U30BITKE W/UIIH COJIEPKUT
npumecu. Pacuetr MmaccoBoit mim 00beMHOM J10JIM BBIX0/1a IPOAYKTA PEAKIIUU
COEZIMHEHUS OT TEOPETHUYECKH BO3ZMOKHOT0. PacueT 00beMHBIX OTHOILIEHHH I'a30B.
Pacuer macchl (00beM, KOJIMUECTBO BEUIECTBA) MPOIYKTA PEAKIINH, €CITU OJTHO U3
BEIIIECTB JIaHO B BUJIE PACTBOPA C ONpPEIEICHHOI MacCOBOM J10JIeil pacTBOPEHHOTO
BElECTBA.

HpaRanecxoe 3aHATHE. YPaBHeHI/IH OKHCJICHHS-BOCCTaHOBJICHUSA. CTEICHb
okucieHus1. OKUCINTENIb 1 BOCCTAHOBHUTENb. OKHCIUTEIRHO- BOCCTAHOBUTEIHLHEIC
pCaKknuuu B ipupoac, NpOU3BOJACTBCHHLIX MPOLECCAX U KUHCACATCIILHOCTU
OpraHnu3MoB. OKHCITUTEITBEHO-BOCCTAHOBUTEIbHEIN MoTeHIual CPpCabI. CocraBneHne u
YpaBHHUBAHUC OKHUCIUTCIIBHO- BOCCTAHOBHUTCIIbHBIX pCaKI_[I/Iﬁ MCTOJOM 3JICKTPOHHOT'O

OK 01
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Oananca. TUMMYHBIC HEOPTAHMYECKUE OKUCIIUTEIN U BOCCTAHOBUTEIH. DJICKTPOIIU3
pPacTBOPOB M PACILIABOB COJICH.

Tema 2.2. Dnextpudeckas
JMCCOIIMAITUS U MOHHBIN
oOMeH

OcHoBHoOe coJep/kaHue

I

Teopernueckoe copepxaHue

N

IIpakTHueckoe conepKaHue

Teopus. Teopust MEKTPOIUTUIECKON TUCCOanvu. Peakiuu nonHoro oOMeHa.
CocraBieHue peakiyii HOHHOro 0OMeHa IyTeM COCTaBJIEHUS MX MOJIHBIX U
COKpallCHHBIX HOHHBIX ypaBHCHHfI.

I'unponus coneil. 3HaueHKe rUIPOIN3a B OMOIOrMUYECKUX OOMEHHBIX MPOIIECCaXx.
ITpuMeHeHHe TupoIin3a B IPOMBIIUIEHHOCTH.

IIpakTuueckoe 3ansaTue. cciaenoBanue cpeapl pacTBOPOB coliel, 00pa30BaHHBIX
CUJIBHBIMH U CITA0BIMH IMPOTOJIUTAMHU, U UX PEAKIINI C paCTBOpPaMHU IIEJIOUH U
kapOoHata Hatpusi. CocTaBleHUE peakluid THAPOIN3a COJeH.

OK 01

KonTtpouabnas pa6ora 1

CTpOCHHe BEIIECTBA U XUHMHYECCKHE PCAKIUH.

Pa3nen 3. {ucnepcubie cucremsl (10 4)

Tema 3.1. lucniepcusie
CUCTEMBI U (PaKTOPBI UX
YCTOMYUBOCTH

OcHoBHOE COACPKAHUC

o

TCOpeTI/I‘IGCKOG COACPIKAHUC

N

HpaKTI/I‘leCKOC COJCPIKAHNC

Teopus. {ucnepcusie cuctemsl. Kosonansie cuctemsl. IcTHHHBIE PaCTBOPEI.
PacTtBopeHue kak ¢puznko-xumuueckuii npouecc. PactBopsl. CiocoObl NpUTOTOBICHUS
pactBopoB. PacTBopuMocTh. MaccoBast 107151 paCTBOPEHHOr0 BemiecTBa. [IpenenbHo
JONYCTHMBbIE KOHIIEHTPALMU U UX UCIIOJIb30BAHUE B OLIEHKE DKOJIOTHYECKON
0€30MaCHOCTH.

Knaccudukanus nucnepcHbIx cucteM o coctaBy. CTpoeHue 1 (pakTopsl
YCTOWYMBOCTHU AUCIIEPCHBIX CHUCTEM. Pacrio3HaBaHHe HCTUHHBIX pacTBOPOB,
KOJIJIOUIHBIX PACTBOPOB U IpydoAHCIIEpCHBIX cucTeM. CTpoeHHe MULIEIUTBL.
PaccenBanue cBeTa rnpu NpoxokJI€HUU CBETOBOTO IMy4Ka Yepe3 ONTUYECKU
HEOTHOPOHYIO cpeny (3pdexra Tunmans).

IIpakTHyeckoe 3aHATHe. PenieHne 3aa4 Ha MPUTOTOBJICHNE PACTBOPOB.

OK 01
OK 02
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Pemrenne npakTMKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUM HA TUCIIEPCHBIE CUCTEMBI,
HCIOJIb3YEMBIC B OBITOBOM U MTPOU3BOJCTBEHHON JCSITEILHOCTH YEIIOBEKA, C MIO3HUIIUN
HKOJIOTMYECKOM 06€30MacHOCTH MOCIEACTBUI U TPAMOTHBIX pellieHuil mpobiem,
CBSI3aHHBIX C XMMHUEM.

Tema 3.2. PacTBOpHI

OcCHOBHOE cO/Iep:KaHue

[ep}

TGOpeTI/I‘-IeCKOC COACPIKAHUC

I

HpaKTI/IHCCKOC COJICPIKAHNC

Teopusi. PU3MKO-XUMUYECKasi IPUPOJIa PACTBOPEHUS B3aUMOICHCTBUE PACTBOPUTEIS
U pacTBOPEHHOTO (cosbBaTalys U rujparanus). Pactsopumocts BeniecTB. CriocoObl
BBIPAKEHUS KOHIIEHTPAILMI pacCTBOPOB: MaccoBasi J0J1sl paCTBOPEHHOT'O BEIIECTBA
(TIporeHTHAsT) 1 MOJIIPHOCTH (MOJIsIpHas 00bEMHAs KOHIIeHTpalwus). Teopust
anekTpoiutuyeckue nuccormanuu (TO1). Mexanus3m AUCCOLMALIMK BEIIECTB C
Pa3IMYHBIMH TUIIAMU XUMUYECKOU CBSI3U, OCHOBHBIE ToJokeHus: TO/l, cteneHs
AIIEKTPOIUTUYECKOMN TMCCOIMANINN ¥ BIUSIOMINE HAa HeE (DaKTOPHI.

Teopusi. DNEKTPOIUTHI: CHIIbHBIE, c1a0ble, cpeaHel cuibl. Peakiyu noHHOTO 0OMeHa
B PacTBOpax 1JIEKTPOJIUTOB, TP CITydasl IPOTEKAHUS PEaKIHii HOHHOTO 0OMeHa 710
KOHIIa (HeoOpaTUMBIX peakiuii). Jluccoruanus Boibl, BOJIOPOIHBIN MTOKA3aTENb.
I'unponus BemecTB kak 0OMeHHBIN mporecc. HeoOpaTuMelii rHApOIN3 OpraHMuecKux
Y HEOPraHMYECKHX BEILECTB U €ro 3HaueHHe JJIs MPAaKTUYEeCKOH e TeTbHOCTH
yenoBeka. OOpaTUMbIN THIPOTIU3 COJIEH, CTyNeHYaThld THApoau3. ' uaponus xupos,
YTJIEBO/IOB, OEJIKOB.

IIpakTnyeckoe 3ansaTue. Hanvucanue ypaBHeHHUI peakiiuy AUCCOIIUAIINH BEIIECTB,
HOHHOT'O 0OMEHa B pacTBOPAX JIEKTPOIUTOB U THIPOJIN3a cojicii. Pemenue 3a1ay Ha
oTpesieNIeHue KOHIICHTPAIIM pacCTBOPOB € MOMOIIBHIO WILTIOCTPAIIMIA K 3a/1a4aM.

OK 01
OK 02

Pa3zen 4. CTpoeHue U CBOICTBA HEOPraHUYeCKUX BellecTB (24 u)

Tema 4.1. Knaccuduxarnms,
HOMEHKJIaTypa 1 CTPOEHHE
HEOPraHMYECKUX BEIIECTB

OcHoBHOE coep/kaHue

(e}

TeopeTquCKoe COZICPIKAHUC

o

HpaKTI/I‘-ICCKOC COJCPIKAHNC

SN

Teopus. [Ipenmer HeopraHnyeckoi XUMUHN. B3anMOCBSA3b HEOPTAHMYECKUX BEIIECTB.
Knaccudukanus Heoprannyeckux BemecTB. [IpocTbie U Cll0)KHbIE BEIIeCTBa.
OCHOBHBIE KJacChl CIIOKHBIX BEIIECTB (OKCUIbI, TUIPOKCHIBI, KUCIOTHI, COJIN).
HoMmeHKi1aTypa 1 Ha3BaHHE HEOPraHUYECKUX BEIIECTB UCXOMAS U3 UX XUMUYECKOU

OK 01
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(opMyJIbI MU COCTABICHHE XMMUYECKOH (POPMYJIbI UCXOsl U3 HA3BaHUS BEILECTBA 1O
MEXIyHAPOAHOW WIIM TPUBUAIBHOM HOMEHKIATYpe. MeKMOIeKyspHbIe
B3aHUMOJCICTBHUA.

Teopusi. Kpucramioruaparel. ArperaTHble COCTOSIHUS BellecTBa. Kpucramumueckue u
amop@Hble BeniecTBa. TUIBI KPUCTAUIMYECKUX PELIETOK (aTOMHAsA, MOJIEKYJIsIpHasi,
MOHHAas1, METAJTMUECKas ). 3aBUCUMOCTH (PU3MUECKUX CBOWMCTB BEILIECTBA OT TUIA
KpUCTaNIn4ecKoil pemeTky. [IpuunHbl MHOrooOpasus BEIEeCTB.

CoBpeMeHHbIE NPEACTABIEHUS O CTPOEHUU TBEP/BIX, )KUJIKUX U ra3000pa3HbIX
BELIECTB.

IIpakTnueckoe 3anaTHe. Pemienue 3a1ay Ha pacueT MacCOBOM A0 (Macchl)
XMMHUYECKOT0 3JIeMEHTa (COeIMHEHNs1) B MOJIeKyJie (cMecu). PerieHue npakTuueckux
3aJJaHui 10 KJIaccu(UKAIMi, HOMEHKIIATYpe U XUMUYECKHM (hopMysiam
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIAcCOB (Ha3bIBaTh U COCTABIATH (POPMYIIBI
XUMHUYECKUX BEIIECTB, ONPEIEIAThH

MIPUHAJIICKHOCTD K KJIAacCy).

IIpakTnyeckoe 3anaTHe. MICTOUHNKY XUMUUECKON HHPOpMaLuu (HayyHas U yuyeOHO-
Hay4Has JIMTepaTrypa, CpeJICTBa MaccoBOil nHpopMmaryu, cetb IHTepHeT u 1pyrue).
[Touck uadopmanmu 1Mo Ha3BaHUAM, UACHTHU(UKATOPAM, CTPYKTYPHBIM (popMyIiaMm.

OK 01

Tema 4.2. Xumus
3JIEMEHTOB: METAJUILI U
HEMETAaJLIbI

OcHoBHOE coep/KaHHe

10

TCOpeTI/I‘IGCKOG COACPIKAHUC

(ep]

HpaKTI/I‘leCKOC COJCPIKAHNC

Teopusi. Onements! A rpymnmesl. lllenounsie Metamnbr: OOmIas XxapakTepuCTHKA,
XUMHUYECKUE U (PU3NUYECKHE CBOMCTBA, KATHOHBI IIEJIOYHBIX METAJUIOB, KATHOHBI
HATPHUS U KNS B )KUBOU KIIETKE U UX PETYJIATUBHAS POJIb, IPUPOIHBIE COCTUHEHHUS
HATpHUS U KaJIusl.

Teopusi. Dnements! [IArpynmnsl. O01as XxapakTepUCTUKA MIEI0YHO3EMETbHBIX
MeTayioB 1 Maraus. Kaneiui, ero moixy4eHue, CBOMCTBa XUMUYECKHE U (PU3HUECKUE.
Baxnerinme coeTMHEHU KaJablMs, UX 3HAYEHUE U IPUMEHEHUE, KAJIBIIUN B IPUPOJE,
ero Ouonoruueckas pojb. Marauii u ero cBoiicTa, Omonorudeckas poinb. Zn, Al, Fe,
WX CBOMCTBA, COCIMHEHUSI, OMOJIOTUIECKAs POIIb.

OK 01
OK 02
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Teopusi. DnemenTsl VA - rpyIibl, o0mas XxapakKTepUCTHKA JIEMEHTOB 3TOM TPYIIIIbI,
CTPOEHHE MOJIEKYJIbI a30Ta. AMMHUAK U €ro CBOMCTBa, cojin aMMOHUA. OKCHJIBI a30Ta.
A3oTHas kuciora u €€ cosu. A30T B IPUPOJIE, €ro OUoIoruueckas poJb.

IIpakTnyeckoe 3ansitue. CocTaBieHUE YPAaBHEHUM XUMHUYECKUX PEAKLUN C y4acTHEM
IIPOCTBIX U CJIOKHBIX HEOPraHWYECKHUX BEIIECTB: OKCHIOB METAJUIOB, HEMETAJUIOB U
aM(QOTEpHBIX 3JIEMEHTOB; HEOPraHWYECKHUX KHCIOT, OCHOBAaHUU H aM(pOTEpHBIX
TMIPOKCHUIOB, HEOPTAHUYECKUX COJIEH, XapAKTEPU3YIOIUX X CBOKCTBA.
IIpakTuyeckoe 3ansitue. lcciemoBanue (GU3NYECKHMX W XUMHUYECKHUX CBOMCTB
METAJJIOB M HEMETaIOB. PelleHue OSKCIEpUMEHTAIBHBIX 3aJad II0 CBOWCTBaM
XUMHUYECKUM CBOMCTBAM METAJJIOB M HEMETAJLJIOB, 110 PACIIO3HABAHUIO U ITOIYYEHUIO
COECJMHEHUI METaJIOB U HEMETAJLIIOB.

OcHoBHOE coaepkaHue 4

Teopernueckoe conepxKanue 2

[IpakTnueckoe cosepkanue 2

Teopusi. O6uUe MpeaCcTaBICHMS O MPOMBIIIICHHBIX CITOCO0aX MOTYYCHHS XUMUYIESCKIX OK 01
Tema 4.3. IIpousBoacTBo BEILIECTB (Ha MpUMEpe MPOU3BOACTBA aMMHaKa, CEpHON KHUCIIOThI). UepHas U LBETHAS OK 02
HEOPraHWYECKUX BEIIECTB. | mertayutyprus. lIpakThuueckoe mpruMeHEHUe 3JeKTPOan3a JAJIs MOJy4yeHHUs IIEJTOYHBIX,
3Ha4YeHHE U IPUMEHCHHE B | [1€I0YHO3EMENBHBIX METAIUIOB U amroMuHuUs. CTEKIIO M CHIIMKATHAS MMPOMBIIIIICHHOCTD.
OBITY U Ha IPOU3BOJICTBE [TpobGiema 0TX00B ¥ MOOOYHBIX MPOAYKTOB.

IIpakTnyeckoe 3ansitne. PemeHue NpakTHMKO-OPUEHTUPOBAHHBIX 3aJlaHUM O POJIH

HEOPraHMYeCKONM XMMHUU B Pa3BUTUM MEIUIMHBI, CO3/IaHUM HOBBIX MaTepuaioB (B

CTPOUTENBCTBE M [Jp. OTPACISIX MPOMBIIIJIEHHOCTH), HOBBIX HMCTOYHHKOB SHEPIUU

(ampTEpHATUBHBIE MCTOYHMKH DSHEPIUM) B PELICHUH MpPoOJIeM 3KOJOTUYECKOM,

HHEpPreTUYeCcKOi U NHUIEBON Oe30MaCHOCTH.
KonTtpouabHnas pa6ora CBoiicTBa HEOPraHUYeCKUX BellecTB.
Ne 2

Pazgea S Ctpoenne u cBoiicTBa opranndeckux Bemecrs (36 1)

OcHoBHOE coep/kaHue 4

Teopernueckoe copepx aHue 2

IIpakTnueckoe conepkanue 2
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Tema 5.1.
Knaccudukanus, crpoerue
¥ HOMEHKJIaTypa
OpPraHMYECKUX BEIICCTB

Teopus. [Ipeamer opranndeckoit XxuMuu. B3auMoCBsI3b HEOPraHUYECKUX U
OpPraHMYECKUX BEIIECTB. XMMUYECKOE CTPOCHHE KaK IOPAIOK COEAMHEHNS aTOMOB B
MOJIEKYJI€ COTJIaCHO X BaJIeHTHOCTU. OCHOBHBIE MOJOKEHHS TEOPUU XUMUUYECKOTO
CTpOEHMS Opranndeckux coequHeHuii A.M. byrnepoBa. YriepoaHblil ckener
OpPraHUYeCcKOil MOJIeKybl. MOJIEKyISIpHBIE U CTPYKTYpPHBIE (Pa3BEpPHYTHIE,
COKpaIlleHHbIE) XUMUYeCKHE (hOpMYJIbl. 3aBUCUMOCTD CBOMCTB BEILIECTB OT
XUMHUYECKOT0 CTPOSHHs MOJIeKyl. MI3omepus 1 u3oMepsl (CTPYKTypHas,
reoMeTpuueckas (1uc-rpaHc-u3oMepusi). KpaTHocTh XMMHUECKOH CBSI3H.

[Tonstre o pyHkHoHaNbHOU Tpyme. [[puHnumb Kiaccuukanuu OpraHuuYecKux
coequHeHn. MexayHapoaHasi HOMEHKJIATypa U IPUHLMIIBI HOMEHKJIATYPhbl
OpPraHMYECKUX COCAMHEHUN.

IIpakTHyeckoe 3aHATHE. HOMEHKIATYypa OpraHNYECKUX COCTMHEHUN OTIAEIbHBIX
KJIaCCOB (HACBHIIICHHBIE, HEHACBILIEHHbIE U apOMAaTUYECKUE YTIIIEBOJOPO/IbI, CIIUPTHI,
(eHOIBI, aTbIeru/Ibl, KETOHBI, KApOOHOBBIE KUCIOTHI U /1p.) COocTaBiIeHNE TTOHBIX U
COKpAILEHHBIX CTPYKTYPHBIX (POpMYJT OpraHUYECKHX BEILECTB OT/IEIbHbIX KIacCOB,
HCIIONB3Ys MX HA3BAHMS [10 CUCTEMAaTHYECKON HOMEHKIIaType. Pacuersl npocrenmen
(bopMyIIbl OpraHMYECKO MOJIEKYJIbl, HCXOJISl U3 3JIEMEHTHOI'0 cOCTaBa (B %).

OK 01
OK 02

Tema 5.2. CBoiicTBa
OpPraHUYECKUX
COE€IUHEHUN

OcHoBHOE COACPKAHUC

12

Teopernyeckoe conepxaHue

10

[IpakTHueckoe cosiepxanmne

Teopus. PU3NKO-XMMHUYECKHE CBOWCTBA OPraHUYECKUX COCINHEHUN OTAEIIBHBIX
KJ1acCOB (OCOOEHHOCTHU KJIacCU(PHUKAIIMM 1 HOMEHKJIATyphl BHYTPH KJlacca;
TOMOJIOTMYECKUH psifi 1 ob1iast popmyna; usomepusi; Gpu3nuecKue CBOMCTBA;
XMUMHUYECKHE CBOWCTBA; CIIOCOOBI MOTYUEHUS):

e IpelenbHbIE YIIIEBOIOPOAbl. ['OpeHre MeTaHa Kak OJVH U3 OCHOBHBIX
MCTOYHUKOB TeIJIa B IPOMBILUIEHHOCTH U ObITY. CBOWCTBA MPUPOIHBIX
YIJI€BOJIOPOIOB, HAX0XK/IEHUE B IPUPOJIE U IPUMEHEHHE AJIKAHOB;

e HEmpeIeJbHbIE U apOMaTUYEeCKHEe yraeBogopoasl. [lonnmepnsanus stunena
KaK OCHOBHO€ HAIIPABJIEHHE €r0 UCII0Ib30BaHus. ['OpeHne anernineHa Kak
HCTOYHUK BBICOKOTEMIIEPATYPHOT'O INIAMEHU JIJISl CBAPKHU U PE3KH METAJUIOB;

®  KHCIIOpOJACOepkalllrie COeTUHEHUS (CIUPTHI U MPOCThie 3Uphl, HEeHOIIbI,
aJIbJIETHJIbl U KETOHBI, KapOOHOBBIE KUCIOTHI U UX MPOU3BOJIHBIE).

OK 01
OK 02
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IIpakTHyeckoe NpUMEHEHUE STUIICHTIIMKOJIS, MINLepuHa, (heHoa.
[Tpumenenue popmanbaeriuia, aneTalbIeruaa, YKCyCHOM KHCIOThL. MblIa Kak
COJIM BBICIIMX KapOOHOBBIX KMCIOT. MoroIIye CBONCTBA MbLIIa;

® a30TCOAEpIKaIlIME COSANHEHUS (AMUHBI 1 aMUHOKHUCIIOTHI, OCIIKH).

Teopus. Knaccudukanmst 1 0cOOCHHOCTH OpPraHNYEeCKUX peakiuii. Peakiimonubie
ueHTpsl. Panukansl. [lepBoHavanbHble MOHATUSA O THIAX U MEXaHU3MaX OPraHUYECKUX
peaKuuid.

IIpakTH4eckoe 3aHATHE. PerieHne 11enoyek npeBpalieHuii Ha TeHETUYECKYIO CBS3b
MEXKy KJIaCCaMU OPTaHUYECKUX COCIMHEHUN C COCTABICHUEM Ha3BaHUU
OpPraHUYECKUX COCIMHEHUM 110 TPUBUAIBHOU UM MEXIYHAPOJAHOU CUCTEMATUYECKOU
HOMEHKJIaType. Pemenne pacueTHbIX 3a7a4 0 YPABHEHUAM PEAKLHMI C yHaCTHEM
OPraHUYECKUX BEILECTB.

Kourpoabsnas padora CTpoeHue U CBOIiCTBA OPraHNYEeCKUX BelIeCTB 2

Ne 3

Tema 5.3. YrneBozsl OcHoBHOE coaep:xaHue 8
Teopernueckoe conepxaHue 6
[IpakTHueckoe cosiepxanmne 4

Teopus. [Toustue 00 yriaeBonax. Knaccugukanus yrinesogo. MoHo-, nu-

U TIOJIMCaxapy/ibl, IPEACTaBUTENN Ka)KI0M IPYIIbI yIiieBog0oB. MOHOCaxapubl.
CrpoeHue u onTudeckas U30Mepusi MoOHocaxapuaoB. Mx kiaccudukanus no yuciy
aTOMOB yIJiepoJia ¥ npupoje kapOoHuIbHOM rpynmnsl. @opmysnsl Ouiepa u Xeyopca
111 1300pakeHUsI MOJIEKYJI MOHOcaxapH10B. OTHeceHue MoHocaxapuoB k D- u L-
psny. Baxueiime npeacTaBuTean MOHO3.

Teopus. ['0k03a, cTpoeHHE ee MOJIEKYJIbl U (U3NYecKue CBOUCTBa. TayToMepHs.
XUMHYeCcKHe CBOMCTBA TIFOKO3bI: PEAKIUH 110 aJIbJETUIHON rpymie («cepeOpsHoro
3epKajiay, OKMCIEHUE a30THON KHUCIOTOM, TMAPUPOBaHUE). Peakiiny riiroko3sl Kak
MHOT0aTOMHOT'0 CIIUPTAa: B3aUMOJIEHCTBHUE TIIIOKO3bI ¢ ruapokcuaoM meau (1) mpu
KOMHATHOM TemIiepatrype 1 HarpeBaHuU. Pa3nuynble TUIIBI OpOXKeHUs (CIIUPTOBOE,
MOJIOUYHOKHcJI0€). I'moko3a B npupojie. buonorndeckas posb U IpUMEHEHUE IIIIOKO3BI.

OK 01
OK 02
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OpyKTO3a KaKk n30Mep roKo3bl. CpaBHEHHE CTPOCHHS MOJIEKYJIbl U XUMHUECKUX
CBOWCTB TJIFOKO3BI.

Teopus. [Tonmcaxapuasl. O61ee crpoeHue nojaucaxapuaoB. CTpoeHHE MOJICKYJITbI
KpaxMaja, aMiio3a U aMWIoneKTuH. Gu3nueckue CBOMCTBa Kpaxmaina, ero
HaXO0XJICHUE B IPUPOJIE

Ouosorudeckast poiib. [ mukoreH. Xumuueckue cBocTBa kpaxmana. CTpoeHue
3JIEMEHTAPHOI0 3BeHA LEJUII0NI03bl. BIusiHue cTpoeHus MoIuMepHON ey Ha
¢bu3nvecKre 1 XUMHYECKIE CBOMCTBA IEIUTIONO03BI. [ MAPOIH3 HEIUTI0I036I,
o0pa3oBaHHe CIOKHBIX IPUPOB C HEOPTAHUYECKUMH U OPraHUYeCKUMH KHUCIIOTaMH.
[TonsiTve 06 UCKYCCTBEHHBIX BOJIOKHAX: alleTaTHOM IIeJKe, BUCKo3e. Haxoxnenue B
MPHUPO/IEe U OUOOTHYECKask POJb EeJUTI0103bl. CpaBHEHHE CBOICTB KpaxMana u
L[EJUTIOJIO3BI.

IIpakTuyeckoe 3anaTHe. OTPaOOTKA HABHIKOB B HA3BAHWH M HAITMCAHUM XUMHYCCKHUX
CBOWCTB YTIJIEBOJIOB.

Tema 5.4. Oprannueckue
BELIECTBA B
KU3ZHEIESATeIIbHOCTU
yenoseka. [Ipon3BoicTBo
U IPUMEHEHNUE
OpraHUYECKUX BEIIECTB B
MPOMBILIIIEHHOCTH

OcCHOBHOE cO/Iep:KaHue 8
Teopernyeckoe conepxaHue 4
IIpakTnueckoe conepkaHue 2

Teopus. buooprannueckue coenunenus. [lpumenenne u 6uoaoruyeckast poib
yraeBooB. OKUCIIEHNE yIiIeBOI0B — MCTOYHUK SHEPTHH KUBBIX opraHu3smMoB. O6nactu
PUMEHEHHsI aMUHOKHUCIOT. [IpeBpatiieHust 6eIKOB MUIU B OpraHU3Me.
buonornueckue Gpynkiuu 6enkoB. buonornueckue GyHKIMH XUPOB. Pob
OpPraHUYeCKOM XMMHHU B PELICHNHU Mpo0IeM MHUIEBOH OE30MacCHOCTH.

Teopusi. HykiienHoBbIe KMCIIOTHI: cOcTaB U cTpoeHue. CTpoeHue HyKJI€OTH IOB.
CocraB nyknenHoBbIx kuciot (JJHK, PHK). Ponbs Hyk/1€enHOBBIX KUCIIOT B
KHU3HEESATEIbHOCTU OpraHu3MoB. PoJb oprannyeckoil XuMuM B pelieHnH poosieM
HHEPreTU4ecKoil 0€30MacHOCTH, B Pa3BUTHU MEIUIIUHBI, CO3/JAHUU HOBBIX MaTE€pUAJIOB,
HOBBIX MCTOYHHMKOB dHEPIUU (aJIbTEPHATUBHBIE HCTOYHUKH SHEPIUN).

IIpakTHyeckoe 3aHATHE. PenieHne NpakTUKO-OPUEHTUPOBAHHBIX 3aIaHHUM 110
COCTABJICHUIO XUMHUYECKUX PEAKITUN, OTPAKAIOIINX XHMHUIECKYIO0 aKTUBHOCTh
OpPraHUYECKUX COSAMHEHUN B PA3IMYHBIX cpefax (MPUPOTHBIX, OMOTOTUYECKUX,
TEXHOTCHHBIX ).

OK 01
OK 02

KonTtpoJsbHas padora

CTpyKTypa H CBOICTBa OPraHNYeCKHX BelIeCTB.
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Ne 4

IIpodeccnoHaTbHO-OPHUEHTHPOBAHHOE CO/IEP:KAHNE
Paznen 6. UccienoBanue 1 XMMHYECKHIi aHAJIH3 00beKTOB 0Hocdepsnl (16 )

Tema 6.1 OcHOBBI OcHoBHOe coJep/kaHue 4
naboparopHoil mpaktuku | [IpakTrueckoe coaepkaHue 4
OK 01
B IPO(EeCCUOHANIBHBIX JIaGoparopHas pabota. «OCHOBBI JAOOPATOPHON PAKTUKI. K 1.2
n1abopaTopusx JIaGoparopHas nocyja u XuMu4eckue peakTuBbl. OCHOBHBIE J1TAOOPAaTOPHBIE ONIEPALHH.
JlaboparopHoe obopynoBanue. TexHUKa 0€30ITaCHOCTH | MpaBuiIa paboThI
(moBesieHus1) B J1aOOPATOPHH.
[IpakTryeckue 3aHsATHs. BBIOTHEHNE TUTIOBBIX PACYETOB 110 TEMATHKE SKCIIEPUMEHTA
(BBIXOJ ITPOAYKTA peaKkIMy, Macca HaBeCKH, 00beM pacTBOPUTEIS).
Tewma 6.2. Xumudeckuii OcCHOBHOE co/Iep:KaHue 4
aHau3 Ipo0 BOJIBI Teoperuueckoe copepxaHue 2
[IpakTnueckoe cosepkanue 2
Teopus. Knaccupukanuss npo6 BoAbl HO BUAY M HAa3HAYCHUIO, HUCXON U3 e€e
XUMHAYECKOro cocraBa. OpraHolenTHYECKHEe CBOWCTBa (3amax, TMPO3pPavHOCTh,
LIBETHOCTb, MYTHOCTb) BOJbI. KHCIIOTHOCTD M 11e104HOCTh BOABL. pH cpeabl 1 MeTo/ bl
ee ompenaeneHus. JKecTkocTh BOABI U METO/ABI e€e ompeneneHus. CylmHOCTh MeToaa OK 01
TUTPOBAHUS. OK 02
Bunel xectkoctu BoJbl (BpeMEHHAsl U MOCTOsIHHASA). JKEeCTKOCTh BOJBI KaK NMPUYMHA OK 07
BBINAJICHNUS OCAJIKOB WJIM 00Pa30BaHUs COJICOTIOKEHUM, UMEIOIIUX MECTO B OBITY U Ha IIK 1.2

MIPOU3BO/ICTBE.

CocraB couneil, BBI3BIBAIOIINX KECTKOCTh BOAbL. XUMUYECKUE MTPOLIECCHI, YCTPAHSIOIINE
YKECTKOCTh BOJIbI. YPaBHEHUS] XUMHUYECKUX PEAKIHMM, WLTIOCTPUPYIOIINX MPOIECCHI,
MPOUCXOASANINE TPU YCTPAHEHUU KECTKOCTH. YCTPAaHEHHE BPEMEHHOM KECTKOCTH
OBITOBBIMHU ¥ XUMHYECKUMU crtiocobamMu. CTIoCOOBI YCTpaHEHUS TTOCTOSTHHON
KECTKOCTH.

JlabopaTopHas pabota. McciaenoBanne XMMHIECKOTO COCTaBa Mpoo BOJIBI.
JIaboparopHas pabota «Onpenenenne pH BoAbl U €€ KUCIOTHOCTH.

Onpenenenve pH cpenbl ¢ MOMOIIBI0 YHUBEPCAIBHOIO HHAMKATOpa. Mcnonb30Banue
TUTPOBAHUS I OTNpeeNieHrs KuCcIoTHOCTH. Onpeienenne o01eil KHCIOTHOCTH
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BOJIbI, pacdeT CBOOOHON KUCIOTHOCTH. OnpeeneHue oomiei 1 cBOOOIHOM
miesioyHocTH. COCTaBJICHHE YPaBHEHUN PEaKIUid, MPOTEKAIOIIUX MPH ONPEACIICHUN
KHCJIOTHOCTH/ IIEIOYHOCTH MTPO0 BOJIBI. Y CTAHOBJICHUE CIIOCOOOB UCIIOJIb30BAHUS
WCCIICIOBAaHHBIX MPOO BOJBI B )KU3HEACATEIHHOCTH Y€JI0BEKa, HA OCHOBE TOJTy4EHHBIX
JIAHHBIX O COCTABE.

Tema 6.3. XuMuueckut
KOHTPOJIb Ka4uecTBa
MPOJYKTOB IMUTAHUS

OcHoBHoOe coJep/kaHue

I

Teopernueckoe copepxaHue

N

[IpakTHueckoe conepKaHue

Teopusa. KauecTBeHHBIM XMMHMYECKMM COCTaB MNPOAYKTOB IMTaHusA. Bemecrsa,
banbcupuIUpyonme TPOAYKTH MUTAHHUS, W BEIIECTBA, 3arps3HSIONIME TMPOTYKTHI
nutanus. OnpeneneHue 3arpsa3HAOIINX XUMUYECKUX BELIECTB B

IIPONYKTax IHWTAHMS, ONPEIEICHUE BEIIECTB, HE 3asBJICHHBIX B COCTABE IPOJYKTOB
IIUTaHUSI.

JIaGoparopHas pabota «OOHapyKeHUE HUTPATOB B IPOAYKTaX MUTAHUS.
HccnenoBanue MarepraioB MOIYKOIMUYECTBEHHBIM METO/IOM OIIPEIEICHHS] HUTPATOB C
UCIOJIb30BaHUEM U EHUIAMUHA (KOPHETIJIO bl OBOILEH, JTUCThs U KOYEPhIKKa
KaIlyCTbl, IJI0/1bI PPYKTOB). AHAIN3 YPOBHSI 3arpsA3HEHUS] HUTPATaMH IO
MHTEHCUBHOCTU OKPAIIMBAHUS NPOAYKTOB PEAKIIMH.

OK 01
OK 02
OK 07
I[IK 1.2

Tema 6.4 Xumuueckuit
aHayu3 MpoO MOYBHI

OcHoBHOE CoACpKAHUEC

TCOpeTI/I‘IGCKOG COJZICPIKAHUC

HpaKTI/I‘leCKOC COJCPIKAHNC

Teopus. Kitaccugukanust mous 1o BUAY U Ha3HAUEHUIO, UCXOS U3 XUMUYECKOTO
coctaBa. aenTudukamus mpoosl MOYBHI 110 €€ XMMUYECKOMY COCTaBy, OIMCaHUE
BO3MOXXHOCTEH ee mpruMeHeHus. TpeOoBaHMs K KaUeCTBY MOYBbI Pa3IMYHOTO
Ha3zHaueHus. Onucanue 0COOEHHOCTEN UCTOIb30BaHUS IT0YB B 3aBUCUMOCTH OT TUIIOB,
CHOCOOBI YIyYIIIEHHs KauecTBa MOYB B 3aBUCUMOCTH OT Ha3HAUYEHUSI.

OO6nacTy UCTOJIb30BAaHMSI OPTAaHUYECKUX YAOOPEHH B 3aBUCUMOCTH OT Kau€CTBEHHOTO
cocraBa. OnMcanue OpraHN4ecKuX yI00peHU U X MPUMEHEHHE B 3aBUCIMOCTH OT
COCTaBa MOYBbI U €€ Pa3HOBUIAHOCTH.

JlabopaTopHas pabota «OOHapy KE€HNE HEOPTAHUIECKUX TPUMECEH B TPOOax».

OK 01
OK 02
OK 07
I[IK 1.2
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ITpurorosneHue mpoObl MOYBHI I UCCIEA0BAHHSI KUCIOTHOCTH/ILEI0OYHOCTH,
HEOpPraHMYecKuX 3arps3HeHuil. OOHapyKXeHue XJI0pUI- U CyIb(PaT-uOHOB B IPOOE
nouBsl. CocTaBieHne ypaBHeHUH peakiuii oOHapysxeHus. CpaBHEHHE MOTY4YEHHBIX
110Ka3aTesIel ¢ HOpPMAaTUBHBIMHU (CIIPAaBOYHBIMU ) 3HAUEHUSIMHU.

IIpomeskyrounas arrecrauus ({uddepeHIMPoOBaAHHDbIN 3a4€T)
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3.1

3. YcaoBusi peaju3zanuu nNporpaMmmsl 001eo0pa3oBaTeIbHON JUCHUIITIMHBI

Juasa  peanusanmu  nporpaMMbl  JUCHUILIMHBI  JOJIKHBI  OBITH
NpeayCMOTPEHbI cJIeAylne crienqualbHble MOMeeHNs :

Peanuzanus nporpaMMmbl JUCIHUIUIMHBL TpeOyeT Hanuusg y4eOHOro kaOuHeTa
XUMUH.

O6opynoBanne yueOHOTO KaOMHETA:

- I0CaI04YHbIE MECTa M0 KOJIUYECTBY 00Y4arOIUXCS;
- pabouee MECTO IPEIoAaBaTes;
- KOMILUIEKT y4eOHO-HaTJISAIHbIX TOCOOUI;
- KOMILIEKT 3JIEKTPOHHBIX BUAEOMATEPUATIOB;
- 3aJJaHUS 1J1s1 KOHTPOJIBHBIX paloT;
- - MaTEpHAJIbI 3a4eTa

- Ipo(heCCHOHATFHO OPUEHTUPOBAHHBIC 3a/IaHUS;

TexHuueckue cpencTBa 00y4eHuUs:

- IEPCOHAJIbHBII KOMITBIOTEP C JIMLEH3UMOHHBIM IIPOrPaMMHBIM 00€CTIEYEHUEM;
- IPOEKTOP € IKPAHOM.

3.2. UndopmannoHHoe odecneyeHune peajsn3alui NporpaMmmMsbl

1 OcHOBHBIE U3AAHUS:

1) Hosomuuckuit, W. M. Xwumusa : yueOnuk s 10 (11) xmacca
oOmieoOpa3oBaTeNnbHbIX — OpraHu3anuil. YrinyOonéuusii ypoBenb / W. .
HoBommuckuii, H. C. HoBommHckas. - 4-¢ u3a. - MockBa : Pycckoe cimoBo -
yueOHuk, 2020. - 440 c. (MunoBammonnas mkoina) - ISBN 978-5-00092-853-0. -
Tekcer : anextponnsiii // OBC "Koncynbrant ctynenta" : [caiit].

2) HoBommuckuii, . Y. Oprannyeckast xumus : yueonuk s 11(10) kimacca
oOmeoOpa3oBaTenbHbIX OpraHu3anuil. YrinyOonéuusii ypoBenb / W. .
Hosommuuckuit, H. C. HoBommHckas. - 5-¢ u3a. - MockBa : Pycckoe cioBo -
yuebnuk, 2020. - 368 c. (PI'OC. NUnnoBanmonnas mkona) - ISBN 978-5-533-
00447-3. - Tekcr : anektponusii / IbC "KoHcynbTaHT cTymenTa” : [calT].

3) Hosommnckuit, W. M. Xwumumsa. VYueObnux g 10 (11) kiacca
oOmeoOpa3zoBarenbHbIX opraHu3auuid. bazossiii ypoens / U. M. HoBommHCckui,
H.C. HoBommHckas. - 3-¢ u3a. - MockBa : Pycckoe cimoBo - yue6nuk, 2021. - 192 c.
(ManoBarmonnas mkona) - ISBN 978-5-00092-381-8. - TekcT : sneKTpoHHBIH //
OBbC "KoHcynbTaHT cTyneHTa" : [caiT].

4) Hoommmuckuit, Y. . Oprannueckas xumus : yueOnuk s 11 (10) knacca
oOmieoOpa3zoBarenbHbIX opraHu3anuii. basoBeiii ypoens / U. V. HoBommHCKuUi,
H.C. HoBommHckas. - 2-e u3a. - Mocksa : Pycckoe cioBo - yue6nuk, 2021. - 176 c.
(MuanoBammonnas mkona) - ISBN 978-5-00092-344-3. - TekcT : 3MeKTpOHHBIH //
ObC "KoHCynbTaHT cTyieHTa" : [calT].

5) babkos, A. B. Xumus : yueonuk / A. B. badkos, T. . bapabanosa, B. A.
ITorkoB. - MockBa : '90TAP-Meauna, 2020. - 352 c. : un.
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6) babkoB, A. B. O6mias u Heoprannyeckas xumus : yaeOnnk / A. B. babkos,
T. . bapabanosa, B. A. Tlonkos. - 2-¢ u3a. , ucnp. - Mocksa : [DOTAP-Menua,
2022. - 384 c. - ISBN 978-5-9704-6784-8. - Tekcrt : snexktpoHHsiii // IBC
"KoHcynbTanT crygeHra : [caiT].

7) XaputoHos, lO. S. Ananutnyeckas xumus : yueOnuk / FO. 5. XaputoHos.
- Mocksa : I DOTAP-Menua, 2022. - 320 c. - ISBN 978-5-9704-7075-6. - TekcrT :
anexkTpoHHbIl // OBC "KoHcynbTaHT cTynenTta" : [cair].

8) Xwummsa: yueO. I CTyA.yupexIeHud cpea.nmpod.odbpazoBanus /
O.C.I'abpuensu, N.I'.OctpoymoB. — 9-¢ uzn., crep. — M. — M3naTenbckuii MEHTP
«Axkamemusi», 2011. — 336¢.

9) Xumus. 10 xmacc. bazoBerit ypoBens: yueonuk / O.C. I'abpuensn.- 10-¢
u3., crepeotun.- M.: Jlpoda, 2014.-191c.

10) Xwumwus. 11 Kkiacc.  ba3oBelii  ypoBeHb:  y4eO.  Is

obmeo6pazosar.yupexaeruit / O.C. 'abpuensn.- 8-e uzn., crepeorur.- M.: JIpoda,
2013.-223c.

2. DJIeKTPOHHbIE U3TAHMS

http://www.chemnet.ru I'azeta «Xumus» U CalT IS yUIUTES
«5l Uy Ha YpOK XUMHUN

http://him.1september.ru Ennuas KOJUIEKIIUSA LHOP:
[IpenMeTHast KOJUIEKIUS « XUMUSD»

http://school-collection.edu.ru/collection/chemistry EcrecTBenHo-
Hay4yHble OKcnepuMeHThl: xumusa. Komnekumss  Poccuiickoro
00111e00pa30BaTEILHOTO TOpTAJIa

http://experiment.edu.ru  AJIXMUMUK: cair
JLYO. AnukGepoBoii

http://www alhimik.ru Bcepoccuiickass oaummmama
IIKOJBHUKOB 110 XUMHUH

http://chem.rusolymp.ru Opranudeckas XUMHS: 3JICKTPOHHBIH
YYCOHUK JIJIs1 CPEAHEH IITKOJIBI

http://www.chemistry.ssu.samara.ru ~ OCHOBBI
XUMHH: DJICKTPOHHBIM YICOHUK

http://www hemi.nsu.ru OTKPBITII KOUTIEIK: XUMHSI

http://www eidos.ru/olymp/chemistry

3aHuMaTenbHas XUMHS

http://home.uic.tula.ru/~zanchem M3 onsiTa paboThl yuuTens
xumun: cauT H.}O. CeicMaHOBO#

http://sysmanova.narod.ru  Kabuner xwmun: caiit JIL.B.
PaxmaHoBoi

http://www 104.webstolica.ru Knaccudukanuss XuMHYECKUX
peakiuii

http://classchem.narod.ru KouTpen — Xwumus pans Bcex: ydeOHO-
WH(OPMAITMOHHBIN CAUT
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https://www.google.com/url?q=http://www.chemnet.ru&sa=D&usg=AFQjCNEyeESu6OOzTEFaCMu8_Ulfe-sC8g
https://www.google.com/url?q=http://him.1september.ru&sa=D&usg=AFQjCNG_cyDrE_ncu4TCpj18RL2Z98R-PA
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&usg=AFQjCNF8AMfGFxzxac0oWn2zF067Dh_8SA
https://www.google.com/url?q=http://experiment.edu.ru&sa=D&usg=AFQjCNHmVkI0-bYwPdOt9N5hgmLMe2Q7TA
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://chem.rusolymp.ru&sa=D&usg=AFQjCNHTQnqBlAOIV3KIkoSKpMbk23Wdmw
https://www.google.com/url?q=http://www.chemistry.ssu.samara.ru&sa=D&usg=AFQjCNGs3sc7NWL7c1yi6ZLkOG7RgwjyBg
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://home.uic.tula.ru/~zanchem&sa=D&usg=AFQjCNEPuDx7Bj2GEjEDPe5DcCTiWbUmkw
https://www.google.com/url?q=http://sysmanova.narod.ru&sa=D&usg=AFQjCNGj2qjEtTK59ncE5xr-SHtY75leKA
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://classchem.narod.ru&sa=D&usg=AFQjCNHNzY7HvEepCAFVJE3HcpvpD3tAHw

http://kontren.narod.ru Matepuanbl kKadenpbl (U3UYECKONH U KOJUIOWIHOM
xumuu FOkHOTO (henepanbHOTO YHUBEPCUTETA

http://www.physchem.chimfak.rsu.ru MeToguka oOydYeHHS XUMHUH: CAMT
kadeapsl xumuu HI'TTY

http://mctnspu.narod.ru Meroauueckoe OObEAUHEHUE YUHTEICH
xumuu CeBepo-BocTouHoro okpyra ropojia MOCKBBI

http://bolotovdv.narod.ru HanomeTp: HaHOTEXHOJIOTHYECKOE
COO0O0IIIECTBO

http://www. nanometer.ru OHIalH-CIIPAaBOYHUK XHUMHUYECKHX DIIEMEHTOB
WebElements

http://webelements.narod.ru [MTomymsipHast oubmoTeKa
XUMHUYECKHUX 3JICMEHTOB

http://www. alhimikov. net Caiitr Chemworld.Narod.Ru -
Mup xumuu

http://chemworld.narod.ru Caiit «BupTyanbHas XuMUdecKas
IIKOJIa)

http://maratakm.narod.ru «Mup XuMu»

http://chemistry caiiT o xumuu
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https://www.google.com/url?q=http://kontren.narod.ru&sa=D&usg=AFQjCNFWSYaz6mQsxIWLW6n0WSaHv6aLgg
https://www.google.com/url?q=http://www.physchem.chimfak.rsu.ru&sa=D&usg=AFQjCNGFv9A2UXVjEOBB5uNdIfRM98Tu7Q
https://www.google.com/url?q=http://mctnspu.narod.ru&sa=D&usg=AFQjCNFX-ODwhccc6tp4iYcGpGpknd5M1g
https://www.google.com/url?q=http://bolotovdv.narod.ru&sa=D&usg=AFQjCNHPRtogB82_NQYEVsZaVPoRdlNn9Q
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://webelements.narod.ru&sa=D&usg=AFQjCNHzTvhQD4ho8e35rkM9PZdzsLPTRw
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://chemworld.narod.ru&sa=D&usg=AFQjCNF_O64rZWil3r0eZoIC3aTaW3Kymw
https://www.google.com/url?q=http://maratakm.narod.ru&sa=D&usg=AFQjCNEZSOgO5ASgB66_tATnaoluINmH1w
https://www.google.com/url?q=http://chemistry&sa=D&usg=AFQjCNEZNQQtL8XhdjtWENzIhYzv0APQ0g

4. KoHTposb M OLEHKa pe3yJbTaTOB OCBOEHUS 0011e00pa30BaTeIbHOI
TUCHUNITIHHBI
KoHTpoib ¥ oOmeHka pe3yabTaTOB OCBOEHHUS 00I11e00pa3oBaTEIbHOMN

AUCHUIUIMHBI  OCYHICCTBIIACTCA IIPCIIOAABATCIICM B IIPOLOCCCC IIPOBCACHUA
TCOPCTUUCCKUX U ITPAKTHYICCKUX 3aHSTUI.

Pe3yabTarsl 00yuenust @®opMbl M MeTOAbI KOHTPOJA H
OlleHKHU Pe3yJIbTaTOB 00y4YeHusl

1) rpa:xaaHCcKOro BOCIIMTAHUSA: TectupoBanue

OCO3HaHHMS  OOYyYarOIIMMHUCS  CBOMX | PellieHue pa3iuvHbIX THIIOBBIX 33a4
KOHCTUTYIIMOHHBIX TIpaB W 00si3aHHOCTEH, | XUMUYECKUM JUKTAHT
YBOKEHMS K 3aKOHYy UM IPaBoONOpAAKY; | [IpakTHKO-OpHEHTHPOBAHHBIC
NPEJICTABICHNAA O COLMAILHBIX HOPMaxX M | TEOPETHYECKHUE 3aJaHMs
IPaBUIaX MEXKIUYHOCTHBIX OTHOIIEHMM B | 3aauu HAa COCTABJIICHUE YPAaBHECHUH peaKIuii
KOJUIEKTUBE, TOTOBHOCTH K coBMecTHOii | JIJabopaTopHbie paboThI

TBOPYECKOH NEATENBHOCTH MPH  co3jaHny | SAAAHHA Ha COCTaBICHHE HasBaH1H .
VUEBHBIX TIPOSKTOB, pElIeHUH yueGHpix p | OPTAHHUCCKIX COCIMHEHUH MO TPUBHANILHOM

nin MGH(HYHapOHHOﬁ CUCTEMaTHUYECKOU
IIO3HABAaTCIbHBIX 3aja4, BBITIOJTHCHHUH

HOMEHKJIaType.
XUMHUYCCKUX OKCIICPUMCHTOB, CIOCOOHOCTH BhIIOJIHEHHE SaHaHI/Iﬁ Ha
IIOHUMATh W IIPUHUMATH MOTHBBI, HAMEPEHUSL, | nudhepeHIIPOBAHHOM 3a4eTe
JOTUKY M apryMEHThl JIPYyTruX IpU aHAIA3e
Pa3INYHbIX BUAOB y‘~IC6HOI7[ JACATCIIBHOCTH,

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

LIEHHOCTHOTO OTHOIIEHHUS K
UCTOPUYECKOMY M HAydyHOMY HACIEIUIO
OTEUYECTBEHHON XMWY,

YBaXXEHMUSI K IIPOLIECCY TBOPYECTBA B
obnactu TEOpUun u MIPaKTUYECKOTrO
IIPUMEHEHHS XHMHH, OCO3HAHHMS TOro, 4TO
JOCTHXKEHUSI ~ HAayKM  €CTb  PE3yJIbTar
JUINTCIIBHBIX Ha6JIIOJleHI/II>'I, KPOMOTJIMBBIX
SKCIICPUMCHTAJIBHBIX IMOUCKOB, IMOCTOAHHOI'O
TpyJla YYEHBIX U PAKTUKOB;

MHTEpEca U M03HABATEIbHBIX MOTUBOB B
MOJIy4eHUM W IOCJIENYIOLIEM  aHaju3e
I/IH(i)OpMaHI/II/I 0 HepPCAOBBIX JOCTUIKCHHUAX
COBPEMEHHOM OTEYECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0
BOCIIMTaAHUA:

HPABCTBCHHOI'0O CO3HAaHUA, 3THYCCKOI'O
MIOBEJICHHUS;

CIIOCOOHOCTHU OLCHUBATh CUTYyaAllUH,
CBA3aHHBIE C XHMHWYCCKUMH SABJICHUAMU, U
MNPpUHHUMATh OCO3HAaHHBbIC pelICHUA,
OpPUCHTHUPYACL HAa MOPAJIbHO-HPABCTBCHHBIC
HOPMBI 1 ICHHOCTH,

32



TOTOBHOCTHU OIICHUBATH CBOE MOBEICHUE
M TOCTYIIKM CBOMX TOBapULIEHd C MO3ULIMUI
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE
MOCIIEACTBUM 3TUX MOCTYIKOB;

4) (¢opmupoBanus KYJbTYpPbI
310POBbS:

MOHMMAaHUS IIEHHOCTEH 3]I0pOBOTO U
Oe3omacHOTO 00pa3a KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY
(GU3HYECKOMY U TICHXUYECKOMY 37I0POBbBIO;

coOmoeHnst  TpaBuwil  0€30IMMacHOrO
oOpamieHuss ¢  BemecTBaMH B OBITY,
MOBCEIHEBHOW KW3HKU W B  TPYAOBOM
JESITEIIbHOCTH;

MOHUMAaHHUS LEHHOCTHU MPaBHII
WHIUBUAYaIbHOTO u KOJUJIEKTUBHOTO
0e30MacHOro  TMOBEAEHUS B  CUTYaIUSX,
YTPOKAIOIIUX 3I0POBBIO U KU3HU JIFOJICH;

OCO3HAHUS TIOCIEACTBHA W HETPUSATHUS
BPEIHBIX IPUBBIYEK (YIIOTPEOICHUS ATKOT OIS,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKATHBHOW KOMITETCHTHOCTH B
yueOHO-UCCIIeIOBATENILCKON  AESITENbHOCTH,
OOLIECTBEHHO  IIOJIE3HOM, TBOPYECKOM U
JIPYTHX BUIAX JACSITEIHLHOCTH;

YCTAaHOBKH Ha AaKTHBHOE Yy4YacTHE B
pEIIeHNH TPAKTHUUYECKUX 3a/]ay COIUATbHON
HAIpaBlIEHHOCTH (B paMKaxX CBOEro Kiacca,
IIKOJIBI);

WHTEpeca K MPAKTHICCKOMY H3YUCHHIO
npodeccuit pa3IMYHOTO pPoja, B TOM YHCIE Ha
OCHOBE MPUMEHEHHUSI MPEAMETHBIX 3HAHHUM 110
XUMUH;

YBOXCHHUSI K TPYAY, JIOASIM TpyAa H
pesyabTaTtaM TPYAOBOH AEATEILHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBHIOODY
WHMBUIYAILHON TpPaeKTOpHH 00pa30BaHUS,
Oynymeir  mpodeccud W peamu3aiuu
COOCTBEHHBIX >KM3HEHHBIX TIAHOB C Y4ETOM
JUYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEH K
XUMUH, THTEPECOB U MOTPeOHOCTEN 00111eCTBa;

6) IKOJIOrM4ecKOro BOCIIMTAHMS:

HKOJIOTHUYECKU 11e1ecoo0pa3Horo
OTHOIICHHUS K TPUPOJAC, KaK HCTOYHUKY
CYIIECTBOBAHMS )KU3HU Ha 3eMII€;
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MOHWMAHUS TI00ATBHOTO XapakTepa
HKOJIOTUYECKHUX npooiiem, BIIUSIHUS
SKOHOMMYECKUX IPOLECCOB Ha COCTOSHUE
MPUPOAHON U COLIMATIBHOM CPEIbI;

OCO3HaHMA HEOOXOIMMOCTH
HUCIIOJIB30BAHUS ,HOCTI/DKGHI/If/’I XUMHUHU  OJIA
peleHus BOIIPOCOB paIMoHaILHOTO
HPUPOJIONOIB30BaAHUS;

AKTHUBHOTO HENIPUATHUSA JEHUCTBUH,
MPUHOCAIINX BpEJ OKPYKAOILIEH MTPUPOIHOMN
cpere, YMEHHUS MIPOTHO3UPOBATH
HeOIaronpusTHhIC JKOJIOTHYECKHE
IIOCJIE/ICTBHSL MPEIIIPUHUMAEMBIX IEUCTBUM U
MPEaOTBPALIATh HX;

HaJIM4usl Pa3BUTOrO0 3KOJIOTHYECKOTO
MBIIUIEHHUS, SKOJIOTUYECKON KYJIbTYpPHbI, OIbITa
JIeSITEILHOCTH 9KOJIOTHYECKOMH
HAaIPABJIEHHOCTH, YMEHUS PYKOBOJICTBOBATHCS
VMMM B IO3HABATEIbHON, KOMMYHUKAaTUBHOM U
COIIMAIIPHOM  MPAKTHKE, CIOCOOHOCTH H
YMEHUSI aKTHUBHO IMPOTHUBOCTOATH HJI€OJIOTHHU
xemooOuu;

7) HUEHHOCTH HAYYHOI'O MO3HAHUSA:

c(hOPMUPOBAHHOCTH  MHPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIIECTBEHHOM MPAKTHUKH;

MOHUMAHUS CINEIU(PUKA XUMHUHU Kak
HAyKH, OCO3HAHUsS €€ polu B (OPMUPOBAHUU
palMOHAIBHOTO Hay4YHOT'O MBIILICHUS,
CO3JJaHUU IICJIOCTHOTO TIPEACTABJICHHUS 00
OKpYKaloIllleM MHUPE KaK O €IMHCTBE MPUPOIbI
M 4YeloOBEeKa, B T[O3HAHUU MPUPOAHBIX
3aKOHOMEPHOCTEHl M pelieHudu mpodieM
COXpPaHEHUs MPUPOTHOIO PABHOBECHS;

yOSXKIEHHOCTH B 0COOOW 3HAYUMOCTH
XUMUHU ISl COBPEMEHHOW LIMBUJIM3ALIMU: B €€
T'YMaHUCTHYECKON HAIPABICHHOCTU U BaKHON
pPOJIM B CO3JaHUU HOBOM 0a3bl MaTepuaibHON
KYJIbTYpbI, PEHICHUH TJI00aIbHBIX MPOOIeM
YCTOMYMBOIO  Pa3BUTHUS  4Ye€JIOBEYECTBA —
CBIPDbEBOM, DHEPreTHUYECKOW, MHUUIEBOW U
AKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTHHU
MEIIUITUHEI, oOecrieueHnun YCJIOBUH
YCIIELIHOTO Tpyaa u 3KOJIOTUYECKU
KOM(MOPTHOM  KU3HM  KaXJAOro  YJeHa
00111eCTBa;
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€CTECTBCHHO-HAYYHOW  T'PaMOTHOCTH:
MOHMMAHUS CYIIHOCTH METOJOB IIO3HAHUS,
UCIIOJIb3YEMBIX B  €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH  HCIIOJIB30BaTh  IOJyYacMbIe
3HAHUA I aHalIn3a U OOBICHEHHUS SBIICHUH
OKPYKAIOIIET0 MUpPa W MPOUCXOJIAIINX B HEM
W3MCHEHUH, yMEHHUs JelilaThb OOOCHOBAaHHBIC
3aKJIFOUYCHHUSI Ha OCHOBE HAy4dHBIX (DaKTOB M
UMEIONNXCA JaHHBIX C MENbI0 TOTyYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH
HCIIOJIB30BaTh  XUMHYECKHE

CaMOCTOSITEIILHO
3HaHUS  JUIA
pelieHus mpoOJieM B pPEalbHBIX JKU3HEHHBIX
CUTyalHUsIX;
MHTEpeca K
HCCIIEI0BATEIILCKON AEATEIIbHOCTH;
FOTOBHOCTHU U CIIOCOOHOCTH K

IIO3HAHHUIO n

HEIMPEPHIBHOMY 00pa3oBaHUIO u
camM0o00pa30BaHMIO, K aKTUBHOMY ITOJIy4EHUIO
HOBBIX 3HaHUI 10 XUMHUH B COOTBETCTBHU C
KU3HECHHBIMH MTOTPEOHOCTSIMH;

UHTEpeca K OCOOEHHOCTSIM Tpyla B
pasmu4HBIX  cdepax  TpodhecCUOHATLHOM
NeSITEITLHOCTH.

MeranpenmeTHbie pe3yNbTaThl
OCBOEHHUSI yuyeOHOro mpenMera «XHUMHS» Ha
YPOBHE CpeaHero oomero obpa3zoBaHUs
BKJIFOUAIOT:

3HauYMMbIe
MHUPOBO33pEHUS
MEXIUCLHUIIIIMHAPHBIE (MeXnpeMeTHbIE)
oOI1eHayYHbIe MIOHATHS, OTpa)karoIlue
LIEJIOCTHOCTh HAy4YHOM KapTHUHBI MHpa U
cnenupuky METO/I0B MO3HaHUS,
UCIOJB3YEMBIX B  €CTECTBEHHBIX HayKax
(MaTepusi, BEILIECTBO, DSHEPrus, SBICHHE,
npoliecc, cucreMa, HayuyHblid (pakT, IpUHINII,
TUI0TE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,

JUTS (dhopMupoBaHUS

0o0yJaronmxcs

UCCIIe/IOBaHNe, HAONIOEHHE, HW3MEpeHHe,
DKCIIEPUMEHT U JAPYTHUE);

VHHUBEpCaldbHbIe y4eOHBIE JCWCTBUA
(TTo3HaBaTeIbHBIC, KOMMYHHKATHUBHBIC,
PETYIISTUBHEIE), obecrieunBaronme
dbopMupoBaHue (GYHKITMOHATLHOM

IPaMOTHOCTH W COIHMAIBLHON KOMIIETCHIIUU
00ydJaromuxcs;

TectupoBanue

Pemrenne paznuyHbIX TUIIOBBIX 3a/1a4
XUMHUYECKUU TUKTAHT
[IpakTHKO-OpHEHTHPOBAHHBIE
TEOPETUUECKUE 3aJaHUs

3aauM Ha COCTaBJICHUE YPAaBHEHUM peakuit
JlabopaTopHbie pabOThI

3aaHus HA COCTaBJICHUE HAa3BaHUM
OPraHUYEeCKUX COCTMHEHUHN N0 TPUBUAIIBHOU
WM MEXAYHApPOJIHON CUCTEMAaTUYECKON
HOMEHKJIAType.

Beinonnenue 3a1annii Ha

g depeHIIMPOBAaHHOM 3a4eTe
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CIOCOOHOCTh o0yyaromuxcs
HCII0JIb30BaTh OCBOCHHBIE
MEXIUCIHUIUIMHAPHBIE, MHUPOBO33PEHUECKUE
3HAHUS U yYHUBEpCAJIbHbIE Y4eOHbIE NEHCTBUS
B [103HABATEIBHON U COUMAIIBHON MPAKTHUKE.

MeranpeameTHeie pe3ynbTaThl
OTPaXXalOT  OBJIAJCHUE  YHUBEPCAIbHBIMHU
y4eOHBIMU [I03HABATEIIbHBIMH,

KOMMYHUKAaTUBHBIMU U PETYJISITUBHBIMHU
NENCTBUAMMU.

OsBJianenue YHUBEPCAJIbHBIMHU
Y4eOHbIMHU NMO3HABATEJILHBIMU
JAeHCTBUSIMU:

1) 6a30Bble JIOTHYeCKHE NeCTBUSA:

CaMOCTOSITENIbHO  (OPMYyITUPOBATH U
aKTyaJIu3upOBaTh MPOOIIEMy, BCECTOPOHHE €&
paccMaTpHuBaTh;

ONpEACNATh  [ETH  JCSITeIbHOCTH,
3aaBass  MapamMeTpbl W KPHUTCPHUH  HX
JIOCTHDKCHHUS, COOTHOCHUTH pe3ynbTaThl
JIEATEILHOCTH C IIOCTABJICHHBIMU IEISMU;

WCIIOJb30BaTh IPU OCBOCHHM 3HAHUI
MPUEMBI JIOTHYECKOTO MBITIICHUST — BBIICTISTH
XapakTepHbIC  MPU3HAKW  TOHATHH |
yCTaHaBIMBATh ux B3aUMOCBSI3b,
UCIIOJIb30BAaTh  COOTBETCTBYIOIINE TTOHSATHS
st OOBSCHEHHS OTIEIbHBIX (aKTOB U
SIBIICHUI;

BBIOMpATh OCHOBAaHUS M KPUTEPUU IS
KJIACCU(UKAIMK BEHMIECTB W XHUMHYECKUX
pEeaKIuii;

yCTaHaBIUBATh MPUYHUHHO-
CIIEICTBEHHBIC CBSI3U MEXKAY H3Y4aeMbIMHU
SIBJICHUSIMU;

CTPOUTH  JIOTHYECKHE  PACCYKICHUS
(MHIyKTUBHBIC, EAYKTUBHbBIE, IO aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUUS B
paccMaTPUBAEMBIX SBJICHUSIX, POPMYITHPOBATH
BBIBOIbI U 3aKJIIOUCHUS,

NPUMEHSTh B TMPOIECCe IO3HAHUSA,
UCTIONIb3YEMBbIE B XUMHUU CHMBOJIUYECKUE
(3HaKoBBIE)  MojeNIH,  NpeoOpa3oBbHIBATH
MOJICTTbHBIC TIPEJCTABICHUS — XUMHUYCCKUH
3HaK  (CHMMBOJI) DJJIEMEHTa, XHMHYECKas
dbopMyna, ypaBHEHHE XUMUYECKOW PEaKITN —
IIPH PEIICHUH YYeOHBIX IO3HABATCIIBHBIX H
MPAKTHYECKHUX 3ajad, PUMEHSATh Ha3BaHHbBIC
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MOJICJIbHBIE TPEJICTABICHUS JUIsl BBISABICHUS
XapaKTEePHBIX TPU3HAKOB U3y4aE€MbIX BEILIECTB
Y XUMUYECKUX PEAKLU.

2) 0a3oBbIe HccJae10BaTeLCKUe
AeHCTBUA:

BJIQJIETh OCHOBAaMHU METOJOB HAay4HOIO
MTO3HAHUSI BEIIECTB U XUMHUUYECKUX PEaKIIMIi;

dbopMynupoBath IeNd U 33Ja4U
UCCJIEJOBaHMsI, MCIOJb30BaTh MOCTaBJICHHbIE
U CaMOCTOSITEIbHO  COPMYIHPOBAHHBIC
BOITPOCHI B KAUE€CTBE HUHCTPYMEHTA [IO3HAHUSA U
OCHOBBI 1711 (DOPMUPOBAHUS TUIIOTE3bI I10
MPOBEPKE TMPABWIBHOCTH  BBICKA3bIBAEMbIX
CYKJICHU;

BJIQJICTh HABBIKAMH CaMOCTOSITEIIBHOTO
IJIAHUPOBAHUS M TMPOBEJEHUS YYEHUUYECKUX
SKCHEPUMEHTOB, COBEPIICHCTBOBAaTh YMEHMS
Ha0JII0/1aTh 3a X0JI0M npotrecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH ero
pe3ynbTaT, (GopMyIupoBaTh 0000IIEHUS U
BBIBOJbl ~ OTHOCHUTEIIBHO  JOCTOBEPHOCTH
pe3ysIbTaTOB  HCCJENOBAaHUS,  COCTaBIATH
000CHOBaHHBIN OTUYET O MPOJIETIaHHON padoTe;

npuoOperaTh  ONBIT  YYCHHUYECKOH
HCCIIEI0BATENIbCKOM u IIPOEKTHOU
JeSATeTLHOCTH, TPOSIBISATh CIIOCOOHOCTHh U
FOTOBHOCTb K CaMOCTOSITEIbHOMY TTOUCKY
METO/IOB  pEUIeHUs MpaKTUYECKHX 3ajad,
MPUMEHEHHUIO Pa3JIMYHbIX METOJ0B MO3HAHUSI.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBATHCS B Pa3IUYHBIX
MCTOYHUKAX UHpOpMaLIUU (Hay4yHO-
NonyJsipHasi ~ JUTEparypa  XHUMHUYECKOIO
CoJIep’KaHusl, CIIPaBOYHbIE MTOCOOUS, PECYPChI
WuTepHera), aHamuM3UpoBaTh HHPOPMAIUIO
pa3NyYHBIX BUAOB M (HOpM TMpECTaBICHUSA,
KPUTUYECKH OLICHMBATh €€ OCTOBEPHOCTh U
HEMIPOTHBOPEUYUBOCTH;

dbopMyIUpOBaTh 3aMPOCHl U TPUMEHSTH
pa3jnyYHble METOABI MPU TIOUCKE U OTOOpe
uH(pOpMaIuK, HEOOXOIUMOM TSI BBITTOTHEHUS
yueOHBIX 3aj1a4 ONpeAeIEHHOTO TUIIA;

npuoOpeTaTh  OMBIT  WCIIOJIH30BAHUSA
UH(OPMaIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTH U pa3InNYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIIBHO BBIOMpATh
ONTUMATHHYIO hopmy MIpeCTaBICHUS
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uHpopManuu (CXeMbl, rpaduKu, TUArpaMMBl,
TaOJUIIBI, PUCYHKH U JPYTHUE);

UCMO/Ib30BaTh ~ HAay4yHbIH  S3bIK B
Ka4yecTBe CPECTBa IIPpU paboTe ¢ XMMUYECKOMN
uHpOpMaLueil: TPUMEHITh MEXIpPEAMETHbIC
(pusnyeckne M MaTeMaTUUYECKWE) 3HAKU H

CHMBOJIBI, hopmyIsl, ab0OpeBHATYPHI,
HOMEHKJIATYPY;

UCIIONIb30BaTh W MPEOOpPa3OBHIBATH
3HaKOBO-CUMBOJIIMYECKUE cpexacrTsa
HarJISITHOCTH.

OsJanenne YHUBEPCAJbHBIMH

KOMMYHHUKATHBHBIMU /Il CTBUSIMH:

3a7aBaTh  BONPOCHl IO  CYIIECTBY
oOcyxJaeMoil TeMbl B XOJ€ Iuanora W/Wiu
JTUCKYCCHH, BBICKA3bIBaTh ujeu,
dbopmynupoBath CBOM MIPEAIOKEHUs
OTHOCHUTEJIGHO BBINIOJHEHUS TPEI0KEHHON
3a/1a4i;

BBICTYIATh C mpe3eHTaIe
pe3yNbTaTOB MO3HABATEILHON JESTENbHOCTH,
MOJIyYEHHBIX CaMOCTOSITEJIbHO WJIN COBMECTHO
CO  CBEPCTHHKAMH  MpPH  BBIIOJHEHUHU
XUMHYECKOTO AKCIIEPUMEHTa, MPaKTHYEeCKON
paboThl MO  HCCIENOBAaHUIO  CBOMCTB
M3Y4aeMbIX BEIECTB, pealu3aluu y4eOHOro
npoekTa W (QOpPMYIMpPOBaTH BBIBOIBI 110
pe3yibTataM MPOBEAEHHBIX HCCIEI0BaHHM
nyTéM  COIJIaCOBAaHUS TMO3UIMHA B  XOj€
00cyx1eHuss 1 0OMEHa MHEHHUSIMHU.

Osiasenue YHUBepPCAJbLHBIMH
pPeryJisiTUBHBIMH J1eHCTBUSIMU:

CaMOCTOSITENIbHO IUIAHUPOBAaTh |
OCYIIECTBIISATh CBOIO MI03HABATEJIbHYIO
NeSITENIbHOCTD, ONpeAenss e€ LeNu U 3aJaui,
KOHTPOJHMPOBATh U MO Mepe HEeO0OXOAMMOCTH
KOPPEKTUPOBATh TMpEAJaraeMblii  aJITOPUTM
NEHCTBUI TpH BBIIOJHEHUH Y4YEOHBIX U
HCCJIEIOBATEIBCKUX 3ajad, BHIOMPATH
Haubosee 3¢(HEeKTUBHBIN CIOCO0 MX PEIICHUS
C Y4YEéTOM TMOJy4eHUs HOBBIX 3HaHUH O
BEIIECTBAX WM  XUMHUYECKHUX  PEaKIUsX;
OCYIIECTBIISATh CaMOKOHTPOJTb cBOEM
NeSITeIbHOCTH Ha OCHOBE CaMOaHalM3a U
CaMOOLIEHKH.
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[IpeameTHble  pE3ysbTAaThl  OCBOEHUSA
Kypca «OpraHudeckas XuMus»» OTPaXkKaroT:

c(OpPMUPOBAHHOCTh TPEICTABICHUNA O
XUMUYECKOM COCTABJISIOIIEH €CTECTBEHHO-
HAay4YHOM KapTHHBl MHUpa, POJM XHUMHH B
MTO3HAHUH SIBIICHU MIPUPOJIBL, B
(GOPMUPOBAHUM MBIIIICHUSI W KYJIbTYPBI
JTUYHOCTH, €€ PYHKIIMOHAIBHON TPAMOTHOCTH,
HEOOXOIUMOW JJisi pEHICHUS MPAKTHYECKUX
3aJa4y M DKOJIOTMYECKH OOOCHOBAHHOTO
OTHOULIEHUS K CBOEMY 3JI0POBBIO U IPUPOIHOMN
cpene;

BIIQJICHUE  CHUCTEMOU
3HAHWMH, KOTOpast
OCHOBOINOJIATAIONINE TMOHATHS (XUMUYECKUH
3JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0YKa aTOMa,
MOJIEKYJIa, BAJICHTHOCTD,

XUMHUYCCKHUX
BKJIFOYACT:

3IEKTPOOTPHUIIATENILHOCTh, XUMHYECKasl CBSI3b,
CTpykTypHass ¢opmyna (pa3BépHyTas U
COKpamiéHHasi), MOJIb, MOJIApHas Macca,
MOJIApHBIA  00BEM,  YIJIEPOAHBIA  CKEJeT,
byHKIIMOHATbHAS rpyma, paaukai,
U30MEpPHUSI, HW30MEPbl, TOMOJOTUYECKUI PpA,
TOMOJIOTH,  YTJI€BOJOPOABI, KHCIOPOJA U
a30TCOJICpXKAIINE COCIUHEHMs, MOHOMED,
oJIMMep, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCTUHEHUS); TEOPUHU
U 3aKOHBI (TCOPHS CTPOCHHUS OPTaHHYSCKUX
BemecTB A. M. byTiiepoBa, 3aKoH COXpaHEHHs
MAacCEhI BEIIECTB);
CHMBOJIMYECKHU I

3aKOHOMEPHOCTH,
SI3BIK XUMUU;
MHPOBO33PECHUECKHUE 3HAHUA, JIeXKallue B
OCHOBE  TMOHUMAaHHMS  NPUYUHHOCTH  H
CHCTEMHOCTH XUMHUYECKUX SIBJICHUU,
dakToNoruuecKue CBEIEHUS O CBOWCTBAx,
COCTaBe, MOJIyYEHU! U 6e30macHoM
WCITIOJb30BAaHUM BAXKHEUIIMX OPraHUYECKUX
BEIIECTB B  OBITY H  NPaKTHYECKOM
JIEATENIbHOCTH YEIOBEKA;
c(hOpMUPOBAHHOCTh YMEHUU BBISBIISTH
XapaKTepHbIE MPU3HAKHU TIOHSTHH,
YCTaHABJIUBATh 150. B3alMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOLIME TMOHATHS
Mpyd  ONHWCAHUU  COCTaBa, CTPOCHUA H
MPEBPAILCHUI OPTaHUYECKUX COECTUHEHUI;

TectupoBanue

Pemenue pa3nuMyHbIX TUIIOBBIX 3a/1a4
XUMHUYECKUU TUKTAHT
IIpakTHKO-OpHUEHTUPOBAHHBIE
TEOPETUYECKUE 3a1aHUS

3aauM Ha COCTaBJICHUE YPAaBHEHUN peakuil
JlaboparopHbie pabOThI

3alaHus HA COCTaBJIIEHUE HA3BaHUM
OpPraHUYECKUX COCIMHEHUM 110 TPUBUAIBHOU
WJIM MEXIYHApOJIHON CUCTEMAaTUYECKON
HOMEHKJIATYpE.

Beinonnenue 3a1anuii Ha

Qg epeHIIMPOBaHHOM 3a4eTe
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c(hOpMUPOBAHHOCTh YMEHUU
UCIIONIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY [Tt
COCTABJICHUSI MOJICKYJISIPHBIX M CTPYKTYPHBIX
(pa3BépHyTOH, COKpAaIIEHHOM ) hopmyn
OpraHMYECKUX  BEHIECTB W  ypaBHEHUI
XUMHUYECKHUX PEaKIIHii, N3rOTaBINBATH MOJICIIN
MOJICKYJ ~ OpPraHHYeCKHUX  BEUIECTB IS

WUTIOCTPAIHH ux XUMHYECKOTO u
POCTPAHCTBEHHOT'O CTPOCHUS;
c(hOpMUPOBAHHOCTh YMEHUU

YCTaHABIWBATh MPHHAMICKHOCTh MU3YYCHHBIX
OPTraHWYECKUX BEIIECTB IO HX COCTaBy H
CTPOCHUIO K OMpEneIEHHOMY KJacCy/Tpymme
coeuHEHUN (yIJIeBOJOPOMABI, KHCIOPOI |
a30TcoIepIKaIIe COCIMHCHHS,
BBICOKOMOJICKYJISIPHBIE COEIMHEHHUA), JaBaTh
UM Ha3BaHMS o CHCTEMaTUYECKOM
Homenknarype (IUPAC), a takxe npuBOIUTh
TPUBUATBHEBIC Ha3BaHUS OT/IEJIbHBIX
OPraHWYECKUX BEIECTB (ATUJICH, IPOIUJIEH,
alleTUJICH, STUJICHTIIMKOJb, TIUIEPUH, (DEHO,
dbopManbaerua, aneTanbJCTHd, MypaBbHHAS
KHCIIOTA, YKCYyCHas KHCJIOTa, OJICHHOBAs
KHCJIOTA, CTEApUHOBAs KHCIIOTa, TJIOKO3a,
bpykTo3a, KpaxMal, HeJIt0103a, TIUIHH);

c(hopMUPOBAHHOCTH yMEHUs
OTPECNATh BUIBI XHUMHYECKOW CBSI3U B
OpPTaHMYECKUX COCTUHEHUSIX (OJWHApHBIE U
KpaTHbIe);

c(OpPMHUPOBAHHOCTH YMEHUS TIPUMEHSTH
MOJIOKEHUSI TEOPUU CTPOCHUSI OPTaHHYECKUX
BemecTB A. M. BytnepoBa st oOBsiCHEHHS
3aBHCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa
U CTPOCHHUS, 3aKOH COXPaHEHHUS MacChl
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUU
XapaKTepu30BaTh COCTaB, CTpOEHHE,
dusnyeckue W XUMHUYECKHE  CBOMCTBa
TUTIAYHBIX ~ TPEJCTABUTEICH  Pa3IMYHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, 3TaH,
STHIIEH, TPOMWIEH, aleTuieH, Oyraauen-1,3,
MeTunoyraaueH-1,3, OeHs3011, METAaHOJI,
9TaHOJ, ATHJICHTJIUKOJb, TJIHIICPUH, (EHOI,
aneTanbaeTu]l, MypaBbUHAs W  YKCYyCHas
KHUCTIOTHI, TIIIOKO3a, Kpaxmal, IeJUII0II03a,
AMUHOYKCYCHAsl KHCJIOTa), HWILTIOCTPHUPOBATH
TCHETHYECKYIO CBSI3b MEXTY HUMU
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YpaBHCHUAMU COOTBCTCTBYIOIIHUX
XUMHUYCCKUX peaKqu/I C HCIOJIB30BaHHUCM

CTPYKTYPHBIX (hOpMYII;
c(hOpMUPOBAHHOCTh YMEHHUS
XapaKkTepU30BaTh HMCTOYHUKU

YIIEBOIOPOAHOTO ChIPhs (HE(Th, MPUPOTHBIN
ras, yroijb), CIOCOOBl HMX TEepepabOTKU U
MpPAKTUYECKOEe  NPUMEHEHUE  MPOAYKTOB
nepepadoTKy;

c(hOpMHUPOBAHHOCTh YMEHUH MPOBOIUTH
BBIUMCJICHHUSI MO0 XHUMHYECKUM YpaBHEHHUSIM
(maccbl, 00bEMa, KOJIUYECTBA HMCXOJIHOTO
BEIIECTBA WJIM TPOAYKTAa pEaKUud 10
U3BECTHBIM Macce, O0BEMY, KOJIUYECTBY
OJIHOTO U3 UCXOHBIX BEIIECTB WU MPOAYKTOB
peaKIvm ),

c(OpMUPOBAHHOCTh YMEHHH BJaJIETh
CHUCTEMOM 3HAHHK 00 OCHOBHBIX METOIaX
HAyYHOTO MO3HAHUS, UCIIOJIb3YEMBIX B XUMHUHU
OpyU  M3yYEeHUH BEHIECTB U XHUMHUYECKUX
SIBJICHHI (mabmoieHue, HU3MEpCHHE,
HKCIIEPUMEHT, MOJIETUPOBAHUE),
UCIIONIb30BAaTh ~ CUCTEMHBIE  XHMHUYCCKHUE
3HAHUSA JIJISl IPUHSTUS PEIICHUH B KOHKPETHBIX
JKU3HEHHBIX  CHUTyallusiX, CBSI3aHHBIX C
BEIICCTBAMH U UX IIPUMEHEHHEM;

c(hopMUPOBAHHOCTh YMEHUH COOJTIOIATH
MIpaBHJIa [TOJIb30BAHMS XUMUYECKOU MOCY10H 1
nabopaTopHbIM  000OpyIOBaHHEM, a TaKkKe
mpaBwiia OOpameHuss ¢ BEHmECTBAMH B
COOTBETCTBUU C WHCTPYKITUSMUA 1o
BBITIOJTHEHUIO  JTAOOPATOPHBIX ~ XMMHYECKUX
OTIBITOB;

c(hopMUPOBAHHOCTH YMEHUI
IUTAHUPOBATh W BBINOJIHATE XUMHYECKUH
OKCMIEPUMEHT (MIPEeBpALCHUS] OPTaHHMYECKUX
BEIIECTB TMpPU  HArpeBaHUU, TMOIyYEHUE
STHJIECHA W  HM3y4eHHUE  €ro  CBOKCTB,
KAYeCTBCHHBIC  pEaKIMH  OPTaHHYECKUX
BEIIECTB,  JIeHaTypaluss  OEIKOB  MpH
HArpeBaHUU, I[BETHBIC pPEAKIMN OETKOB) B
COOTBETCTBUM C  TpaBWIAMH  TEXHHKH
0e30macHOCTH TIPH OOpAIICHUH C BEIIECTBAMH
u nabopaTopHBIM 000pyI0BaHUEM,
NPEJCTaBISITh  PE3yNbTAaThl  XHUMHUYECKOTO
SKCIIEPUMEHTa B (hOpMe 3alvCH ypaBHEHHI
COOTBETCTBYIOIINX peakuui "
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dbopMyIUpOBaTh BBIBOJABI HA OCHOBE JITUX
pe3ynbTaTOB;

c(hOpMUPOBAHHOCTh YMEHUI
KPUTUYECKH AHAJIM3UPOBATh XHUMHUYECKYIO
uH(POpMAIIMIO, TOTYy9aeMyl0 U3  Pa3HBIX
HUCTOYHHUKOB (cpeactBa MacCcOBOMU
uHpopmanuu, IHTEpHET U Ipyrux);

c(hOpMHUPOBAHHOCTh YMEHUI COOJII0/IaTh
npaBUiIa  IKOJIOTUYECKH  Iesiecoo0pa3Horo
MOBEJICHUS B OBITY M TPYJOBOM JIEATEITHBHOCTH
B LENSIX COXPAaHEHUsSI CBOEro 3JI0pOBbSl H
OKpPY’KaroIlled MPUPOIHON Cpellbl, OCO3HABATh
OMacHOCTh BO3/ICHCTBHS HA KUBbIE OPTAHU3MBbI
ONpEeNeNEHHBIX ~ OPraHMYECKUX  BEIIECTB,
noHuMasi cmeici nokazarens 1K, noscHsats
HAa TMpUMepax CrocoObl YMEHBIICHUS U
MPEAOTBPALIEHUSI UX BPEIHOIO BO3JIECHCTBUS
Ha OpraHU3M YEJIOBEKa;

JUISE O0YYaromMXCs ¢ OTPaHHYCHHBIMH
BO3MOKHOCTSIMU 310pPOBBSI: yMEHUE
MPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYITHBIX
METO/aX TIO3HAHUS BEIIECTB M XMUMHYECKUX
SIBIICHHI;

JUISL  CHENbIX W CJIa0OBHUIAILIUX
o0yJaromuxcs: yMEHUue HCII0JIb30BaTh
penbeHO-TOUCYHYI0 CHUCTEMY OO0O3HaYeHUU
JI. Bpaitnst nmst 3anucu XuMU4IecKuX (popmyi.

[IpeameTHbIE pE3yNbTAaTBl  OCBOEHUSA
Kypca «OOmas v HeopraHMYecKas XUMUS»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEACTABICHUMN: O
XAMHMYECKOM COCTABIISIIOIIEN €CTECTBEHHO-
HAay4YHOM KapTUHBl MHUpa, pOJM XUMHUU B
MO3HAHUU SIBJICHUI TIPUPO/IBI, B
(GOpPMHUPOBAHUHM  MBIIIIEHUS H  KYJIbTYPBI
JUYHOCTH, € PYHKIIMOHAIBHON TPaMOTHOCTH,
HEOOXOIUMOW MJisi pEeHIeHUs MPAKTHUYECKUX
3aJa4y M DKOJIOTMYECKH OOOCHOBAHHOIO
OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHOM
cpene;

BIIQJICHUE  CHUCTEMOM  XHMHYECKHX
3HaHWUH, KOTOpas BKJIFOYAET:
OCHOBOIIOJIATAIOIINE TOHATUSA (XUMHYECKHUI
DJIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIEKTPOHHBIE
opOUTaIM aToMOB, HWOH, MOIIEKYJa, MOIb,
MOJISIPHBIN 00BEM, BAJICHTHOCTb,
AJIEKTPOOTPHUILIATEIHHOCTD, CTETeHb
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OKHCIICHHSI, XUMUYECKasi CBsI3b (KOBAJIEHTHAs,
WOHHAsl,  METaJuIn4yecKas,  BOJOpOJHas),
KPUCTAJIIINYECKAs peeéTka, THUIIBI
XUMHUYECKHUX pEaKLUil, paCTBOP, JJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, ANEKTPOJINTUYECKAS
JUCCOLIMAIUsS, OKHCIUTENb, BOCCTAHOBUTEID,
CKOPOCTb XMMHMUYECKON PEaKLMH, XMMHYECKOE
paBHOBECHE); TEOPUHM U 3aKOHbI (Teopus
ANEKTPOIUTUYECKOMN JIUCCOLIMALNH,
nepuonnueckuii 3akon . M. Menzeneesa,
3aKOH COXPAHEHHs MAacChl BEILECTB, 3aKOH
COXpPaHEHHs M IIPEBPALLEHUS DHEPIrUU IpU
XUMHYECKMX PEAKLUAX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUI SI3BIK XUMHH,
MHUPOBO33PEHUYECKUE 3HAHUA, JIEKallue B
OCHOBE  IIOHMMaHus  INPUYMHHOCTH U
CUCTEMHOCTH XUMHYECKHUX ABJICHUM,
(akKkTOJIOrMYECKHUE CBEJIEHUS O CBOWCTBAX,
cocTaBe,  IOJNyYeHMH U  0e30MacHOM
VCIIOJIb30BAaHUU BAKHEHIINX HEOPraHUUYECKUX
BEIIECTB B  OBITYy M IpaKTUYECKOU
JIeSITEJIbBHOCTH YEJI0BEKa,

c(OpMUPOBAHHOCTh YMEHHUI BBISABIATH
XapaKTepHBbIE IIPU3HAKU HOHSTHH,
yCTaHaBJIMBaTh ux B3alMOCBSI3b,
UCIOJIb30BaTh COOTBETCTBYIOIIME IOHSATHUS
IIPYU OMMCAHUN HEOPTAHUYECKUX BEILIECTB U UX
[IPEBPAILCHU;

c(OpMHPOBAHHOCTH YMEHUH
HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUIS
cocTaBleHUs] (OpMYJ BEIIECTB U ypaBHEHUI
XUMHYECKHX pEeakUud, CUCTEMATHUYECKYIO
HoMeHkiaatypy (IUPAC) wu TpuBHanbHbIe
Ha3BaHMUS  OTHENbHBIX  HEOPraHMYECKHUX
BeIIEeCTB (YrapHbld Tra3, YIJIEKUCTBIMA Ta3,
aMMuaK, raméHas M3BECTb, HeraméHas
U3BECTh, MUTHEBAs COJA, TUPUT U JPYTHUE);

c(hopMUPOBAHHOCTH YMEHUI
ONpeeNsiTh  BaJ€HTHOCTh U CTENEHb
OKHCJIEHHS  XUMHYECKMX  JJIEMEHTOB B
COCIMHEHUSAX PpA3IM4YHOIO COCTaBa, BHJ
XUMHUYECKON CBSA3M (KOBaJIEHTHAs, HOHHAasi,
MeTaJIJIN4ecKast, BOJOPO/IHAs) B COCTUHEHUSIX,
TUI KPUCTAJUINYECKON PEIIETKN KOHKPETHOTO
BellecTBa (ATOMHAs, MOJIEKYJISIpHAs, MOHHAs,
MeTaJIJIMYecKasi), XapakTep cpelbl B BOJHBIX
pacTBOpax HEOPraHUYECKHUX COEIUHEHHUI;
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c(hOpMUPOBAHHOCTh YMEHUU
yCTaHaBIUBATh MIPUHAIC)KHOCTh
HEOPraHWYECKUX BEIIECTB MO UX COCTaBY K
onpenenéHHOMY KIIAcCy/TpyIe COeIUHEHUN
(mpocThie BEIECTBA — METAJUIBI U HEMETAILIBI,
OKCHJIbl, OCHOBAHMS, KHCIOTHI, amM(oTepHbIe
TUAPOKCHUBI, COJH);

c(hOpMUPOBAHHOCTh YMEHUI
pPacKpbIBaTh CMBICI IMEPUOJUYECKOTO 3aKOHA
. U. MenzeneeBa U AEMOHCTPUPOBATh €T0
CUCTEeMATU3UPYIONIYI0, OOBSCHUTEIBbHYIO U
MPOrHOCTUYECKYIO (DYHKIINU;

c(hOpMUPOBAHHOCTH YMEHUU
XapakTepu30BaTh  JJIEKTPOHHOE  CTPOEHUE
aTOMOB ~ XHMHUYECKUX  dJieMeHToB 14
NEpHOJIOB [lepuoanueckoit CHUCTEMBI
xumuueckux anemeHtos [[. M. Menneneesa,
UCTIONB3Ysl TOHATHS «S-, P-, 0-3JIEKTpOHHBIC
opOuTamm»,  «IHEPreTUYECKUE  ypPOBHUY,
OOBSACHATH  3aKOHOMEPHOCTH  HM3MEHEHHS
CBOMCTB XHMMHMYECKHUX D3JIEMEHTOB M UX
COCIMHEHUM 10 NepuojaM M  IpyINIaM
[lepponnueckoid  CHUCTEMBI  XHUMHYECKUX
sneMeHToB [l. 1. Menneneera;

c(hOpMUPOBAHHOCTh YMEHUI
XapaKkTepUu30BaTh (omuchIBaTh) oOmiue
XUMHUYECKHE  CBOMCTBA  HEOPTaHWYECKUX
BEILECTB PA3JIMYHBIX KIJIACCOB, MOATBEPKAAThH
CYyILIECTBOBAaHUE T€HETUYECKOM CBS3H MEXKIY
HEOPTaHWYECKUMH BEIIECTBAMHU C TTOMOIIBIO
YpaBHEHUW COOTBETCTBYIOIIUX XUMHUYECKUX
peaxkLuii;

c(hOpMUPOBAHHOCTh yMEHUs
KJIaCCU(DUITUPOBATh XUMUYECKUE PEAKIIUU TIO
pa3IUYHBIM TpPU3HAKaM (YUCIY W COCTaBY
pearupyromux BelecTB, TemIoBoMy dhdexTy
peaklM, U3MEHEHHIO CTEIEHEW OKHUCIEHUS
AJIEMEHTOB, 0OPATUMOCTU pPEaKIMH, YYACTHIO
KaTaaus3aTopa);

c(hOpMUPOBAHHOCTh YMEHUI
COCTaBJISITh YPAaBHEHUSl PEAKIMI Pa3IUUYHbIX
TUTIOB, TIOJIHBIE W COKpAIIEHHBIC ypaBHEHUS
peaknuii ~ WMOHHOTO  OOMEHa,  YYUThIBas
YCIIOBHSI, IPU KOTOPBIX 3TU PEAKLUUU UIYT J0
KOHIIA;

c(hOopMUPOBAHHOCTh YMEHUM MMPOBOIHUTH
peakiy, TOATBEP)KIAIONINE KauyeCTBEHHBIN
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COCTaB pa3IMYHBIX HEOPraHUUYECKUX BEIIECTB,
pacno3HaBaTb  ONBITHBIM ~ MYTEM  HMOHBI,
INPUCYTCTBYIOIIME B  BOJHBIX  PacTBOpax
HEOPraHWYECKUX BEILECTB;

c(hOpMUPOBAHHOCTH YMEHUU
pacKpbIBaTh CYILIHOCTh OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKUUN MOCPEACTBOM
COCTaBJICHUSI AJIGKTPOHHOrO OanaHca 3TUX
peaKkuuii;

c(hOpPMUPOBAHHOCTh YMEHHUI OOBSICHSATH
3aBUCUMOCTb CKOPOCTH XMMHUYECKOU peaklnu
OT Pa3IMYHBIX (PAKTOPOB; XapaKTep CMELICHUS
XUMHUYECKOTO PaBHOBECHS B 3aBUCUMOCTH OT
BHeEIIHEro  Bo3aeiicTBua  (mpuHuun  Jle
[Tarense);

c(hOpMUPOBAHHOCTh YMEHUI
XapakTepu30BaTb XUMHUYECKHE IPOLIECCHI,
JeXalmue B OCHOBE  NPOMBINIJIECHHOTO
MOJIYYCHHUS! CEPHOW KHCJIOThI, aMMHaKa, a
Takke chOPMUPOBAHHOCTH MPEACTABICHUIN 00
001X Hay4HbIX NPUHIUIIAX u
HKOJOTHYECKUX MPOOJIeMax XHUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUH MPOBOJIUTH
BBIYHCIICHUSI C MCIOJIb30BAHUEM TOHSATHS
«MaccoBasi JOJs BeEIIeCTBa B PACTBOpPEY,
00BEMHBIX OTHOIIIEHUH razoB npu
XUMUYECKHUX PEAKIHUAX, MAaCChl BEIIECTBA WUIIU
00béMa Ta30B MO H3BECTHOMY KOJIHUYECTBY
BElIeCTBa, Macce WIM O0bEMY OJHOTO U3
YYaCTBYIOIINX B PEAKIINU BEIIECTB, TEIIJIOBOTO
sbdekra peaknuu HAa OCHOBE 3aKOHOB
COXPAHEHHUsI MaCChl BEIIECTB, MPEBPALICHUS U
COXpaHEHHUsI SHEPTHUH;

c(hopMUPOBAHHOCTh YMEHHH COOJIIOIATH
MpaBuJja MOJIb30BaHUA XUMUUYECKOW MOCYA0U U
nabopaTopHbIM  000OpyIOBaHHEM, a TaKKe
mpaBuja oOOpamieHusi C BEMIECTBAMHU B
COOTBETCTBUU c WHCTPYKITUSMHA o
BBITIOJTHEHUIO  JTAOOPATOPHBIX  XMMHUYECKUX
OTIBITOB;

c(hopMUPOBAHHOCTH YMEHUI
MJIAaHUPOBATh W BBITIOJIHATH XWMHUYECKHUI
HKCIIEPUMEHT (paznoxxeHue MepoKcuaa
BOJOpPO/JAa B TMPUCYTCTBUU KaTaau3aropa,
olpeziefieHue Cpelbl pPacTBOPOB BELIECTB C
MOMOINBI0  YHUBEPCAJIBHOTO  HMHJUKATOPA,
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BJIMSIHAE Pa3JIMYHBIX (PAKTOPOB Ha CKOPOCTh
XUMHYECKOM pEeaklM{, peaklUd HOHHOTO
oOMeHa, Ka4yeCTBeHHbIE peaKlMK Ha cylbdart-,
KapOoOHAT- M XJOPHI-aHUOHBI, HAa KaTHOH
aMMOHHUSI, pEIIEHUE AKCIEPUMEHTAIbHBIX
3aza4 no temam «Metamis» u «Hemeramibiy)
B COOTBETCTBMM C IIpaBWJIaMH TEXHUKHU
0e30MacHOCTH MpU 0OpAIIEHUU C BEIeCTBAMU
u nabopaTopHBIM o0opynoBaHUEM,
IPEJICTaBISATh  PE3YJIbTaThl  XMMHUYECKOIO
JKCIIepUMeHTa B (opme 3amucu ypaBHEHUUH
COOTBETCTBYIOLINX peakuuit u
¢opMynHupoBaTh BBIBOJBl HAa OCHOBE JTHUX
pe3ybTaTOB;

c(hOpMUPOBAHHOCTh YMEHUI
KPUTUYECKH AHAJIM3UPOBATh XHUMHUYECKYIO
uH(pOpMAIIMIO, TOJYy4aeMyl0 U3  Pa3HBIX
HUCTOYHHUKOB (cpeactBa MacCcOBOM
KOMMYHHUKaIK, IHTEpHET U Ipyrux);

c(hOpMHUPOBAHHOCTh YMEHUI COOJIIO/IATh
IpaBWJia SKOJOTHYECKH IIeTIecO00pa3HOro
MIOBE/ICHUS B OBITY U TPYJOBOU J1€ATEIbHOCTU
B LEISIX COXPAaHEHHsI CBOEro 3JI0pPOBbS H
OKpPY’KaroIllel MPUPOJHON Cpe/ibl, 0CO3HABATH
ONacCHOCTb BO3/ICHCTBHS HA )KUBbIE OPTAHU3MBbI
ONpENENEHHBIX BEUIECTB, ITOHUMAsl CMBICI
nokazarens II/IK, mosicHaATh Ha mnpumepax
CHoCcOOBl YMEHBIICHHS U MPeIOTBPAILEHUS UX
BPEIHOTO  BO3JEHCTBUS  HAa  OpPraHHU3M
YEJI0BEKa;

JUIsl 00y4arommxcs ¢ OrpaHMYE€HHBIMU
BO3MO>KHOCTSIMU 310pPOBBSL: yMEHHUE
NPUMEHSATh 3HaHHUSA 00 OCHOBHBIX JIOCTYIHBIX
METOJIaX TO3HAHUS BEIIECTB M XHUMHUYECKHUX
ABJIGHUM; JUIsI CIIENBIX W CIAa0O0BUIAIIMX
00yJaroImuxcsi: yMeHUue HCII0JIb30BATh
penbeHO-TOUEUHYIO CUCTEMY OOO3HAYeHUH
JI. Bpaitnst st 3anmucu XuMUIeCKuX (popmyi.

46




