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1. ObLIAA XAPAKTEPUCTHUKA PABOUEI TIPOI'PAMMBI
OBIHIEOBPA3OBATEJIbHOU JUCIHUIIJIMHBI « XUMUA»

1.1. MecTo auCOMIVIMHBI B CTPYKTYype 00pa3oBaTe/ibHOH NMPOrpamMmbl
Cl1o

OO6uieoOpazoBaTebHas JUCHUIMIIMHA «XUMUS) SBISICTCS  00s13aTEIbHOM
4acTh0  00MIE00pa30BATEIbHOTO LMKJIA O0pa3oBaTeNbHOM NpOrpaMMbl B
cootBercTBuM ¢ OI'OC no cnenmansroct 34.02.01 CectpuHckoe aeno.

[TpuknagHoit Moayne BKJIIOYAET naBa pasaena. Pazmen «Xumus B ObITy M
NPOU3BOJCTBEHHOW  JEATEIIBHOCTH  YEJOBEKA»  peamu3yercs Ui BCEX
CIICUAIILHOCTEM HA Marepualiec KEWCOB, CBA3AHHBIX C  OKOJIOTHYECKOM
0€30MACHOCTBID W OLEHKOH TMOCIEACTBUI OBITOBOM M NPOM3BOJACTBEHHOM
AEATENIBHOCTH, MO OTpacisM Oyayuieid MpoecCHOHANBHON  AESITENbHOCTH
00yy4aroumxcsl.

Temaruka paznena 8 BapbUpyeTCsl Mo 00bEKTY Oyaymed npodeccuoHanbHOM
JEATENIBHOCTH CTYICHTOB — Omocdepa (KMBBIE OpPraHM3Mbl) WM TEXHOC(Epa
(TEXHOJIOTUYECKHE OOBEKTHI):

— JUIL YKPYIMHEHHOW rpymnmbl cnenuanbHocTeld 34.00.00, pexoMeHmyeTcs

Tematuka «MccnenoBanue 1 XuMUYECKUil aHau3 00bEKTOB OHOC(hEPBIY,

1.2. lesn 1 myIaHUPYeMble Pe3yJbTaThl 0CBOCHUSI JUCIIUNIHHBI

1.2.1. lleqn 1 3aga4n TUCUUIIJIMHBI

Conepxkanue mporpamMbl 00IIE00Pa30BaTEIbHON JTUCHUIIIIMHBL « X UMM
HaIPaBJICHO HA JOCTHXKCHHUE CIEAYIOIMIMX HeJIei:
- (GOpPMHpPOBAHUE CHUCTEMBI XMUMHWYECKMX 3HAHUH KAk  BaXHEHIIeH
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE KOTOPOH Jieskar
KJIFOUEBBIC TTOHATHS, (PYHIAMECHTAJIbHBIE 3aKOHbBI U TEOPUU XUMHUH, OCBOEHUE SI3bIKA
HAayKd, YCBOCHWE W MOHMMAHWE CYUIHOCTH  JIOCTYMHBIX  0OOOIICHUIA
MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJICHHE C HMCTOPUEH WX pa3BUTHS W

CTAQHOBJICHHS,



- (OpMUPOBAHKE U PA3BUTHE MPEACTABICHUIA O HAYYHBIX METOAAX MMO3HAHHUS
BCIIECTB W XMMHYECKHUX PEAKUMil, HEOOXOMMMBIX Al MPUOOPETCHHS YMEHMIA
OPUEHTUPOBATLCS B MHUPE BEUICCTB M XMUMHYECKHUX SIBICHHNA, UMEKOLIMX MECTO
B IIPUPOJIE, B IIPAKTUYECKOMN U MMOBCEIHEBHON KU3HU,
- Pa3BUTHE YMEHWI M CIIOCOOOB JEATENIBHOCTH, CBSI3AHHBIX C HAOMIOJECHUEM
1 00BSICHCHUEM XMMHUUYECKOTO SKCIIEPUMEHTA, COOIFOICHUEM ITPaBrIl O€30MaCHOTO
oOpanieHus ¢ BEUIECTBAMMU.

3agavu AMCUUINJIMHBI:
1)  chopmMupoBaTh MOHMMAHHE 3AKOHOMEPHOCTEH MPOTEKAHUS XUMHYECCKHX
MPOLIECCOB U SBJIICHUN B OKPYXKAIOLIEW CPEAE, a TAKKE WX CBA3b C IEJIOCTHOM
HAYYHOW KQpTUHOW MUpa U IPYTHMH €CTECTBEHHBIMU HAYKaMH,
2)  pa3BHTb YMEHUS COCTABIATH (POPMYJIBI HEOPraHMYECKMX W OPraHUYeCKUX
BCIIECTB, YPAaBHEHUS XMMHUYECKMX  PEAKUMH, OOBACHATH WX  CMBICIH,
WHTEPIPETUPOBAT PE3YJIBTATH XUMUYECKUX SKCIIEPUMEHTOB,
3) cdopMupoBaTh  HaBBIKM  NPOBEACHWS  MPOCTEHINNX  XUMHYECKHX
AKCICPUMEHTAIIBHBIX HWCCIICIOBAHUI C COONIOACHMEM MpaBuwil  O€30MacHOro
oOpallicHusI C BEIIECTBAMU U JIA0OPATOPHBIM 000PYAOBAHUEM,
4)  pa3BHTh YMEHUS HAXOJUTh, AHAIM3UPOBATH U HMCIOJIB30BaTh WH(OPMALUIO
XUMHUYECKOrO XapaKkTepa U3 pa3iMuHbIX HHPOPMALMOHHBIX UCTOYHUKOB, BKITFOYAS
y4€OHYIO JIMTEPATYPY, HAYUHbIE MyOJIMKALIMA U UHTEPHET-PECYPCHI,
5)  chopmMupoBaTh YMEHHUS TPOTHO3UPOBATH MOCIEACTBHUS CBOCH NEATEIBHOCTH
Y XUMHYECKHAX MPUPOIHBIX, OBITOBBIX U TPOU3BOJACTBEHHBIX MPOLIECCOB, YUUTHIBAS
BO3MO>KHBIE SKOJIOTUYECKUE W COLMAIIbHBIE BO3ICHCTBUS,
6)  chopMHUpOBaTh MOHUMAHUE 3HAYUMOCTH JOCTH)KCHUHA XUMUYECKOW HAYKH
Y TEXHOJIOTUHA ISl PA3BUTHS COLUAJILHON M MPOU3BOJCTBEHHOU CEp ¢ yMEHUEM
NPUBOIUTE MPUMEPBI X MPUMEHEHHUSI B PA3JIMYHBIX C(hepax KU3HU.

1.2.2. Tlnanupyembie Ppe3y/JbTATbl OCBOCHHS 001IC00pa30BaTEJIbHOI
JUcUIIHHLI B cooTBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHOoBe PI'OC COO

Oco0oe 3HaueHrE 00mEe0Opa3oBaTe/ibHaAs JUCHHIIUHA « XUMUS» UMEET MPU

(OpPMHUPOBAHUY U PA3BUTUHU



OK 01. BeiOupare cnocoObl pemieHus 3anad  npoQeCCHOHANBHON
JEATEIILHOCTA MPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM

OK 02. Hcnons3oBaTh COBPEMEHHBIE CPEACTBA IIOMCKA, AaHAIMA3A W
WHTEPIpPETAMKA MH(OPMALMK U WH(POPMALMOHHBIC TEXHOJIOTAX JJIsi BBITIOJHEHHUS
3324 MPOPEeCCUOHATLHOMN ACATEIbHOCTH

OK 04. DddexTuBHO B3aUMOACHCTBOBATH M padOTaTh B KOJJIEKTHBE H
KOMaH/Ie

OK 07. CopnedcTBOBaTb  COXPAHECHHUIO  OKPYXKAKOLIEH  Cpenbl,
PECYPCOCOEPEKEHNIO, TPUMEHITh 3HAHUS 00 M3MEHEHUM KIuMaTa, MPUHLUIIBI
OCpEKIMBOTO  MPOM3BOACTBA, A(PPEKTUBHO NCHCTBOBATH B  UYPE3BBIYANHBIX
CUTYyalUsIX

[IK 1.2. OGecneunBarh 0€30MACHYO0 OKPYKAKOMIYIO CPETY

[TIK 1.3. OGecneunBarh BHYTPEHHUI KOHTPOJb KadecTBa M O€30MACHOCTH
MEIULMHCKON AEATEIbHOCTH

[1K 3.2. IIponaranaupoBarh 300pOBbIiH 00pa3 KU3HU

[IK 4.2. BbNOMHATE MEAMLIMHCKHE MAHWUNYJISAUMW TOPH  OKa3aHWU
MEAULMHCKOW MOMOIIH MALAEHTY

[IK 4.3. OcymecTBasTh yXO/ 3a NaUEHTOM



Koa u
HAHMEHOBAHHE
(¢popmupyembix
KOMIIeTEeHIINIi

Ilnanupyembie pe3ybTAaThl OCBOCHHS JUCHHUILIUHBI

O6mue!

JlucuunIMHapHbIe?

OK 01. Beibupars
crocoObl peLeHHs
3ama4
npodecCHOHATbHOM
AesTeIbHOCTH
PUMEHUTENBHO K
Pas3IUYHBIM
KOHTEKCTaM

JIn4HOCTHBIE PE3yabTaAThI AOJKHBI OTPA’RATH B 4aCTH:

TPYAOBOr0 BOCIIUTAHMSA:

— TOTOBHOCTb K TPYAYy, OCO3HAHME LIEHHOCTH MAacTEPCTBa,
TpyRomooue;

— TOTOBHOCTb K aKTUBHOU ACATCIIbHOCTU TEXHOJIOTHYECKOH
U COLMaJbHOW  HANpPaBJICHHOCTH,  CHOCOOHOCTH
HHHULIUHUPOBATD, IJIAHUPOBATDH u CAMOCTOATCIIBHO
BBITIOJIHATD TaKYH0 ACATCIIbHOCTD,

— HUHTEepeC K pa3iu4yHbiM cdepam npodecCHOHATbHOM
IeSTeNbHOCTH, YMEHHE COBEpLIATh OCO3HAHHBIN BBHIOOP
Oynymedl mpodeccnn U peamn30BBIBATH COOCTBEHHBIC
JKU3HCHHBIC ITJIAHBI,

— TOTOBHOCTb U CHOCOOHOCTH K OOpa3soBaHUIO U
caMo00pa30BaHUIO HA MPOTSDKEHUH BCEH JKU3HU.

MeTtanpeaMeTHbIe pPe3yJbTATHI J0KHBI OTPAKATD:

Osnanenne YHHBEpPCAJbHbBIMH y4eOHBIMHU

MO3HABATCJIbHbBIMHU HeﬁCTBHHMH:

a) 0a3oBble JIOTHYECKHE TeHCTBHS:

JHCHUNTHHAPHBIE Pe3yJbTATHI H JOJKHBI 0TPAKATH:
I1P6 01. copMHPOBAHHOCTH MPEACTABICHUN: O XHMUYECKOH
COCTaBJISIFOIIEH €CTECTBEHHOHAYYHOW KapTHHBI MUPA, POJIH
XUMUU B TIO3HAHWM SIBJICHUH TPUPONBL, B (PopMupoBaHUU
MBIIJICHUST U KYJbTYPBI JIMYHOCTH, €€ (HYHKIHNOHAIBLHOM
IPAaMOTHOCTH, HEOOXOMUMOHN ISl pelIeHUs] MPAKTHUYECKUX
3a/1a4 U SKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY
370POBBIO U PUPOAHOM Cpere,

ITP6 02. BnageHue cCUCTEMON XUMUYECKUX 3HAHUM, KOTOpast
BKJIFOYAET. OCHOBOMOJIATAIONNE TIOHATUSA (XUMHUYECKUI
3JIEMEHT, aTOM, JJIEKTPOHHas o0oJiouka aroma, s-, p-, d-
3JIEKTPOHHBIE  OpOWTAIM  aTOMOB, HOH,  MOJIEKYJa,
BAJICHTHOCTb, 3NIEKTPOOTPULIATETBHOCTD, CTETICHb
OKHUCJICHUsI, XUMHYECKasl CBSI3b, MOJIb, MOJISIpHAs Macca,
MOJISIPHBIA OOBEM, YTJIEPOAHBINA CKeleT, (PYHKIMOHATbHAS
Tpymma, pagukal, HU30MepHsi, U30MEpPbI, TOMOJOTHYECKHIA
psn, TOMOJIOTH, YTJIEBOJIOPO/IBI, KHUCJIOPO/I- u
a30TCOAepIKAIIUe COEAUHEHUs, OWOJIOTMYECKH AaKTHUBHBIC
BemiecTBa (yrJIeBOMABI, KHUPBL, OENKM), MOHOMEp, IMOJHMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COETUHEHUS,

! OGmue pe3ynbTaThl OCYMIECTBIMIOTCSA B COOTBETCTBHH C IMYHOCTHBIMH M MeTanpeaMeTHbiMu pesyabTatamu OLOC COO (Tlpukas MurnoOpHayku Poccuu ot 17.05.2012 Ne 413
(pemakmms ot 27.12.2023 1.), B popMUpOBaHHH KOTOPBIX YYACTBYET 001Ic00pa30BaTeIbHAS AUCIMILTIMHA.

2 JIMCUMIUTHHAPHBIE PE3YIBTATHI OCYIIECTBIMIOTCA B COOTBETCTBUM ¢ TPEOOBAHMAMH K IPEIMETHBIM pe3yabTaTaM 6a30Boro yposus (ITPG), ycranosnenubivu OI'OC COO (ITpuxas
Muno6prayku Poccru ot 17.05.2012 Ne 413 (pemaxims ot 27.12.2023 1.), ¢ COXpAaHCHHEM HCXOTHOW HYMCPAIIHH.



CaMOCTOSITENIbHO (DOPMYJIUPOBaTh U aKTYaJHU3UPOBATH
npobiieMy, paccCMaTpUBATh €€ BCECTOPOHHE,
YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK WJIH OCHOBAHUS
IUTs CpaBHEHUS, Kitaccuukay u 0000meHus;
OTIPEAEINIAT LENU AeSITEIbHOCTH, 3a/1aBaTh MapaMeTphbl U
KPUTEPHUU UX JOCTHXKEHUSI,

BBISIBJISITh ~ 3aKOHOMEPHOCTH W MPOTHBOPEUUS B
paccMaTpPUBAEMBIX SIBJICHUSIX,

BHOCHUTh KOPPEKTHBBI B JIE€ATEJIbHOCTb, OLICHUBATH
COOTBETCTBUE PE3YyJIbTATOB IEJISIM, OLIEHWBATb PHUCKU
MOCNENCTBUHN JEeSITEIbHOCTH;

pa3BHBAaTh KPEATHMBHOE MBINUIEHUE TMPU PEIIeHUU
JKU3HEHHBIX MTPoOJIeM.

0) 0a30BbIe HCCIEI0BATEIbCKHE IeHCTBHUS:

BJANETh HAaBbIKAMU  y4eOHO-MCCIIEOBATENbCKON U
HpOGKTHOfI JACATCIIbHOCTH, HaBbIKAMH pa3p€licHusd
npobiem;

BBIABJIATH NMPUIUHHO-CJIICACTBCHHBIC CBs3U nu
AKTYAJIU3UPOBATh 3ada4dy, BbIABUTATb THUIIOTEY €€
pE€UICHNs, HaXOAUTb APryMEHTBHI IJid AOKa3aTCJIbCTBA
CBOUX YTBEP>KICHHM, 3a7aBaTh NapaMmeTpbl U KPUTEPUU
peLIeHus;

AHATU3UPOBATh MOJIYYCHHBIEC B XOAE€ PCLICHHA 3adaqu
pPE3YIbTAThI, KPUTUICCKU OLICHUBATHL UX NOCTOBCPHOCTD,
MPOrHO3UpPOBATh USMCHCHHUE B HOBBIX YCJIOBHUAX,

YMETE NEPEHOCHUTb 3HAHUA B T[MO3HABATCIBHYHO U
MPAKTUYICCKYTO O6.]'IaCTI/I JKHU3HEOEATCIBHOCTH,

YMEThL UHTCIPUPOBATL 3HAHUA U3 Pa3HBIX MPEAMCETHBIX
obacreii;

BbIABUI'daTb HOBBIC HWACHU, IMpEAjiaratTb OpPUTrHHAJIBHBIC
NoAXOAbl U PCHICHUA,




KpUCTaJUIM4eCKass peUICTKa, TUIIbI XHUMHUYCCKHX peaKLII/Iﬁ

(OKI/ICJ'II/ITGJ'IBHO-BOCCTaHOBI/ITeJ'IbeIe, 2K30-U
SHAOTEPMHUYECKHE, PEaKLUU HOHHOTO OOMeEHa), pacTBop,
SNEKTPOJIUTHI, HEJJIEKTPOJIUTBI, AIEKTPOIUTUYECKAST

OUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTb
XUMHYECKON PeakLuu, XHMUYECKOe PAaBHOBECHE), TEOPHH U
3aKOHBbI (TEOpPHs] XMMHYECKOTO CTPOCHHUS OPraHUYECKHX
Bemects A.M. byrtnepoBa, Teopusi 3IE€KTPOIUTUYECKOU
auccounanuu, nepuoandeckui 3akoH .M. Menneneesa,
3aKOH COXpPaHEHUsI Macchbl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHH S3bIK XUMHUH, (PAKTOJIOTHIECKUE CBEICHHUS O
CBOWCTBAaX, COCTaBe, TIOJy4YeHUH U  O€30MacHOM
HCIIOJIb30BaHUU BaXKHEHNIINX HEOPraHUYeCKUX "
OpPTaHUYECKUX BEIIECTB B OBITY M  NPAKTHYECKOH
JEeSITeIbHOCTH YeJIOBEKa;

P66 03. chopMUPOBAHHOCTL  YMEHUN  BBISIBISITH
XapakTepHble TNPU3HAKM U  B3aUMOCBSI3b  M3YUEHHBIX
MOHATUM, NPUMEHATb COOTBETCTBYIOIIME TMOHATUS TpPHU
OMMCAHUU CTPOEHUS U CBOWCTB HEOPraHUYECKUX U
OpraHUYeCKHX BELIECTB W HUX [pEeBpallleHUul; BbIABISATD
B3aMMOCBSI3b XMMHMUYECKUX 3HAHMM C TOHATUSAMU H
MpeICTaBICHUSIMU OpyTrux €CTECTBEHHOHAYYHBIX
MPEIMETOB;

IP6 04. chopMHUPOBAHHOCTH YMEHHUH HCIOJIBb30BATh
HAaUMEHOBAHUSI XUMUYECKUX COEJUHEHUN MEXIyHapOIHOIO
COH03a TEOPETUYECKON U MPUKJIAAHON XMMUU U TPUBUAJIbHbBIE
HAa3BaHMWs BAXKHEWIINX BELIECTB (STWJICH, alLleTHIICH,
runepuH, ¢QeHos, ¢GopMaJbAerua, YKCyCHas KHUCJIOTa,
[JIMLUH, YTapHBIA a3, yIJIEeKMCIbIM ra3, aMMHak, raiieHas
U3BECTh, HEralleHas H3BECTb, MHUTbEBAs COJAA U JAPYIHX),
COCTaBNIATh (POPMYJIBI HEOPraHMYECKUX H OPTaHUYECKUX
BEIIECTB, YPABHEHUs] XUMUYECKUX PEAKIHH, OOBACHATh HX




— CcTaBuUThb  NpobJeMbl |
ANbTEPHATUBHBIC PEIICHUS.

3aaa4u, AONYyCKaromue

CMBICJI, TOATBEPKAATh XapaKTePHblE XUMUYECKUE CBONCTBA
BEILIECTB COOTBETCTBYIOIUMU 3KCIEPUMEHTAMHU U 3alIUCAMHU
YPaBHEHMI XUMHUYECKUX PEAKLINIA,

IIP6 0S. chopMUPOBAHHOCTL YMEHUN YCTAaHABIUBATH
MPUHAJIEKHOCTD H3y4YEHHBIX HEOPraHUYEeCKUX u
OPraHUYEeCKMX BEINECTB K OINPENeNIEHHbIM KJaccaM H
rpynnaM COENVHEHUH, XapakTepu3oBaTb MX COCTaB U
BaXKHEHIINe CBOMCTBA;, ONpEeAeNATh BUABI XUMHYECKHX
CBs3EH (xoBaneHTHas, HMOHHaA, MeTaJuIn4ecKasi,
BOZIOPOZIHAs), THUMBl KPUCTAIIMUECKUX PELIETOK BEINECTB;
KJIacCU(ULNPOBATh XUMUYECKHE PEAKLINY,

IIP6 07. chopMHPOBaHHOCTH YMEHHUI MPOBOIUTH PACUETHI
N0 XUMHYECKUM (OpMyJaM U YPaBHEHUSM XHMHYECKHX
peaknumii ¢ HCHOJb30BaHHEM (PU3NYECKUX  BEJUYMH,
XapaKTePU3YIOIHUX BELIECTBA C KOJUYECTBEHHON CTOPOHBI
Macchbl, 00beMa (HOPMaJIbHBIE YCIIOBHS) Tra3oB, KOJUYECTBA
BEILIECTBA, MCIOJb30BATh CHUCTEMHBIE XUMHUYECKHE 3HAHUS
ISl TIPUHATUS pelleHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYaLUsIX, CBSI3aHHBIX C BELIECTBAMHU U UX IPUMEHEHHUEM.

OK 02. Ucnonb3oBaTh
COBpPEMEHHBIE
CpenCTBa MOUCKA,
aHam3a u
UHTEPIpETau
uHpOpMaNU U
UH(POPMALIMOHHBIE
TEXHOJIOTUH JUJIS
BBIITOJTHEHUS 337144
npodecCHOHATbHOM
AeSITeIbHOCTH

JINYHOCTHBIE Pe3yJIbTATHI A0JKHbI OTPA’KATH B YACTH:

LEHHOCTH HAYYHOI0 MO3HAHMSI:

—  cpopMHUPOBAHHOCTH MHUPOBO33PEHMUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKu W OOIIECTBEHHOW MPAKTUKU, OCHOBAaHHOTO Ha
IUAJIOTe KYJIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MeCTa B MOJIMKYJBTYPHOM MHUPE;

— COBEpIICHCTBOBAHUE  SI3BIKOBOM M YUTATEJIbCKOH
KyJbTypbl Kak CpeACTBa B3aUMOJCUCTBUS MEXKAY
JIIOAbMU U MMO3HAHUS MUPA,

— OCO3HaHHUE LIEHHOCTHU HAy4HOU
TOTOBHOCTD OCYILECTBJIATD

NEeATEIbHOCTH,
MIPOEKTHYIO u

JucuuniauHapHblie (IpeAMeTHbIe) pe3yabTAThI U J0JKHbI
OTPAKATE:

IIP6 06. BrameHne OCHOBHBIMH METOAAMH HAyYHOTO
MO3HAHUS BEINECTB W XUMHUYECKUX sIBICHHH (HaOMroneHue,
U3MEpPEHHUE, HIKCIIEPUMEHT, MOACITUPOBAHNE),

IIP6 07. cdopMHPOBAaHHOCTb YMEHHH MPOBOIUTH PACUETHI
N0 XUMHYECKUM (OpMyJaM U YPaBHEHUSM XHMHYECKHX
peaknumii ¢ HCHOJb30OBaHWEM  (PU3NYECKUX  BEJUYMH,
XapaKTePU3YIOIHUX BEUIECTBA C KOJUYECTBEHHON CTOPOHBI
Macchbl, 00beMa (HOPMaJIbHBIE YCIIOBHS) Tra3oB, KOJUYECTBA
BELIECTBA, MCIONb30BAThb CUCTEMHbIE XHMUYECKHE 3HAHUS
ISl TIPUHATUS pelleHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYaLUsIX, CBSI3aHHBIX C BEIECTBAMHU U UX IPUMEHEHUEM,




HUCCICAOBATCIIBCKYIO ACATCIIBHOCTE MHAWBUAYAJIBHO U B

rpynme.
MeTtanpeaMeTHbIe pe3y/abTaThl J0/KHbI OTPAKATD:
Osnagenne YHHBEPCAJIbLHBIMH y4eOHBIMHU

MO3HABATCJIbHbBIMHU HeﬁCTBHHMH:
B) pa6ora ¢ undopmanuei:

— BJaJCTb  HaBbIKAMHU  IMOJYUCHUHA PIH(bOpMElLIPIPI us3
HUCTOYHHUKOB Pa3HbIX THUIIOB, CaMOCTOATEIIBHO
OCYHIECTBJIATL TIMOUCK, aHalnu3, CHCTCMATU3AlUI0 U

UHTEPIpETannio HHQOPMALIH PA3TMYHBIX BUAOB U POpM
NPEACTABIICHNUS,

— CO37aBaTh TEKCTHl B Pa3jM4YHBIX (PopMaTax € y4eTom
Ha3HaueHus: HMHQOpPMALMM H LEJIEeBOH ayAuTOpHH,
BbIOMpass ONTUMANbHYIO (OpPMy TpencTaBieHUS W
BU3yaJIN3aLUHY,

—  OLEHHMBATb JOCTOBEPHOCTB, JIESTUTUMHOCTh HH(OPMALINH,
€e COOTBETCTBHE IIPABOBBIM W MOPAIBHO-3THYECKHM

HOpMaM;

— BJIaJCTDb HaBbIKaMH pacno3dHaBaHUA u 341U THI
uHpopMauuy, UH(POPMALMOHHOM Oe30macHOCTH
JIMYHOCTH.

P66 08. chopMHUPOBAaHHOCTH YMEHHH IJIAHUPOBAaTb U
BBIMOJIHATD XUMUYECKHHA OSKCIIEPUMEHT  (IIpeBpaIlEHHS
OpPraHWYeCKUX BELIECTB IPH HArPEeBaHWUU, IOJTyYEHHUE
STUJICHA U U3YYEHHUE €r0 CBOWCTB, KAYECTBEHHBIC PEAKIINH Ha
aNbIETUbl, KpaXMal, YKCYCHYIO KHUCIIOTY, IeHaTyparius
OeNKOB TpH HArpeBaHWH, I[BETHBIE pPEAKIUU OEJKOB;
NPOBOUTh PEAKIMU MOHHOTO OOMEHA, ONpeneNsTb Cpeny
BOJIHBIX PAaCcTBOPOB, KAYECTBEHHbIE PEAKLUU Ha Cyjbdar-,
kKapOOHAT- U XJIOPUI-aHUOHBI, Ha KATHOH aMMOHUS; PeIlaTh
SKCIEPUMEHTAJIbHbIE 3a7adu 1o TemaMm "Metamisl" u
"Hemerasuiel') B COOTBETCTBUM C TPABWJIAMH TEXHUKU
Oe3omacHOCTH Tipu  oOpalleHMH ¢ BEUIECTBAMH |
n1abopaToOpHBIM O0OPYIOBAHUEM, MPEACTABIISATL PE3YIbTAThHI
XUMHUYECKOr0 3KCIEepUMeHTa B (opMe 3alucH ypaBHEHHN
COOTBETCTBYIOIUX PEAKLHi 1 (opMynIHpoBaTh BHIBOABI HA
OCHOBE 3THX PE3YJIbTATOB;

P6 09. copMHPOBAHHOCTL YMEHHSI AHAJIU3HPOBATH
XUMHUYECKYI0 HH(GOpPMAIHMIO, TMOJYyYaeMyK M3 Pa3HbIX
UCTOYHMKOB (CPEACTB MAaccoBOH WHGOpMAIMH, CETh

HnTtepHeT u qpyrue).

OK 04. DddexTnBHO
B3aUMOENCTBOBATh 1
paboraTh B
KOJUIEKTUBE U
KOMaHe

JInuHOCTHBIE Pe3yabTATbI J0JIKHBI OTPAKATH B YACTH:

rPa’kIAHCKOr0 BOCTIUTAHMS:

— TOTOBHOCTb BECTHM COBMECTHYIO JESTEeNbHOCTb B
UHTEpecax rpaxJaHCKOro 00IIecTsa,;

— yMEHUE B3aMMOJIENCTBOBATH C COIMAJIbHLIMH
WHCTUTYTAMU B COOTBETCTBUU € UX (PYHKIUSIMH W
Ha3zHAYEeHHUEM.

MeTanpeaMeTHbIE Pe3yJabTATHI J0JKHbI OTPAXKATD:

OBaaneHne YHUBEPCAJbBHBIMH KOMMYHHKATHBHBIMH

JeHCTBHSIMH:

0) COBMECTHAS 1eSITEJIbHOCTD:

JUcHUnIUHAPHBIE (IPEeAMETHDbIE) Pe3yJIbTATHI U J0JIKHBI
OTPaKATH:

IIP6 08. chopmMupoBaHHOCTH YMEHUH IUIAHHPOBATH U
BBITIOJIHATD ~XUMHYECKHA JKCIMEPUMEHT (MpeBpalleHHs
OpPraHUYECKUX BEIIECTB TMPU HArPEBAaHUU, TOJyYCHHE
STUJICHA U U3YYEHHE €r0 CBOMCTB, KAYECTBEHHBIC PEAKIIUU Ha
aJbIETUBI, KpaxMal, YKCYCHYH KHCJIOTY, ICHATyparus
OeNKOB TpH HArpeBaHWH, I[BETHBIE pPEAKIUU OEJKOB;
MPOBOAUTH PEAKIUA HOHHOTO OOMEHA, OMpPENeNsTh CPemy
BOMHBIX PACTBOPOB, KAYECTBEHHBbIE PEaKIMU Ha Cysbdar-,
KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHUS, pellaTh




— IOHUMAaTh U UCNOJb30BATh NPEUMYLIECTBA KOMAHIHON U
WHIMBUIYAJIbHOU paboThI,

— NPUHUMATH Lean COBMECTHOMN NEeATEIbHOCTH,
OpPraHU30BBIBATL M KOOPAMHHMPOBATb ACHCTBUA IO €€
JOOCTHXKCHHIO: COCTABJIATH IJIaH NEHCTBUH, paCIpenessaTh
poIM € Yy4YETOM MHEHHH YYaCTHHUKOB OOCYKOaTh
pe3yJIbTaThl COBMECTHOH paboTHI;

— KOOPAMHHMPOBATH W BBINOJNHATH pPaboOTy B YCIOBHAX
peasbHOro, BHUPTYaJbHOrO M KOMOWHHPOBAHHOTO
B3aMMO/ICUCTBUSI,

—  OCYLIECTBJIATh MO3UTUBHOE CTPATErNYECKOE NOBECHUE B

Pa3IMUHBIX CHUTyalUUsX, MpPOSBIATbL TBOPUYECTBO U
BooOpakeHue, ObITh MHULIMATHBHBIM.

OsBaanenue YHHBEPCAJIbHBIMHU peryJsaTUHBHBIMHU

JeHCTBHSIMH:

r) IPUHATHE cCe0s1 U APYTUX JIIOAeH:

— TMPUHUMATb MOTHMBBI M apPTyMEHTBI IPYTUX JIEOAEH Mpu
aHAJIN3€ PE3yJIbTATOB EATEIbHOCTH,

— TMpU3HABaTh CBOE MPABO U MPaBO APYTHX JOJAEH Ha
omuoOKwH;

— pa3BUBaThb CIOCOOHOCTb TMOHUMATh MHUpP C MO3ULUHU
JPYrOro 4ejoBeKa.

SKCIEPUMEHTAJbHbIE 3a7adu 1o TemaMm "Metamibl" u
"Hemerayuiel') B COOTBETCTBUM C TNPABHJIAMH TEXHUKU
Oe3omacHOCTH Tipu  oOpalleHMH ¢ BEUIECTBAMH |
1ab0opaTOpHBIM O0OPYIOBAHUEM, MPEACTABIISATH PE3YIbTATHI
XUMHUYECKOTO 3KCIEepUMeHTa B (opMe 3alucCH ypaBHEHHH
COOTBETCTBYIOIUX PEAKLHi 1 (PopMyIHpoBaTh BHIBOABI HA
OCHOBE 3THX PE3YJIbTATOB.

OK 07.
ConeticTBoBaTh
COXPaHEHHUIO
OKpY>Karollei Ccpenbl,
pecypcocOepekeHuIo,
NPUMEHSTh 3HAHUS 00
W3MEHEHHWH KJIMMAaTa,
MIPUHITATTBI
OepesKIMBOTO

JIn4HOCTHBIE PE3yabTAThHI A0JKHBI OTPAKATH B YaCTH:

IKO0JIOTH4€eCKOr0 BOCIIUTAHUSA:

—  ¢c(hopMHUPOBAHHOCTh BKOJIOTHYECKON KYJIBTY DB,
IIOHUMAHUEC BIIMAAHUA COMUAJIBHO-3KOHOMHUYCCKUX
MPOIIECCOB Ha COCTOSHHUE TPUPOAHON W COIUABLHOMN
cpeasl, OCO3HaHUE r100aJIbHOTO Xapakrepa
SKOJIOTHYECKUX TTpodieM,;

JucuuniauHapHblie (IpeAMeTHbIe) pe3yabTAThI U J0JKHbI
O0TPaXKaTh:

I1P6 01. copMHPOBAHHOCTH MPEACTABICHUN: O XHMUYECKOH
COCTABJISIOLIEH €CTECTBEHHOHAYYHOU KApTHHBI MHUPA, POJIH
XUMHH B TIO3HAHUH SIBICHUN NPHUPOABL, B (POPMHUPOBAHUHU
MBIIIJICHAST W KYJbTYPBl JINYHOCTH, €€ (PYHKIHMOHAJIBbHOM
IPAMOTHOCTH, HEOOXOIMMOW MJIsl PELICHUs NMPAKTHYECKHX
3a7a4 U 3KOJIOTMIEeCKH 00OCHOBAHHOTO OTHOIIEHHS K CBOEMY
300POBBI0 M IPUPOAHOM CPEXE,




MPOU3BOJCTBRA,
3¢ dexTuBHO
IEeNCTBOBATH B
YPE3BbIYANHBIX
CUTYaIUsIX

NelcTBUA B
3HAHUS Lejel

— IUTAaHUPOBaHME U  OCYLIECTBIIEHUE
OKpyXarollel cpele Ha OCHOBE
YCTOHYUBOTO Pa3BUTHsI HEIOBEYECTBA,

— QaKTUBHOE€ HENpUATUE MAEHCTBUH, MNPUHOCIIINX Bpen
OKpYyJKaroIiei cpene;

— yMeHHue IIPOrHO3UPOBATh
SKOJIOTUYECKHE  MOCIEACTBUS
JENCTBHI, NPENOTBPAILATh UX;

— pacuIMpeHHe OmblTa AeSITeIbHOCTU
HaIpaBJIEHHOCTHU.

MeTtanpeaMeTHbIe Pe3yJabTAThI J0JKHBI OTPAKATD:

Osnanenne YHHBepPCAJbHBIMHU y4eOHBIMHU

NMO3HABATEJbHBIMH AeHCTBUSIMU:

B) paboTta ¢ undopmanmeii:

— HCIOJIb30BaTh CpencTBa UH(POPMALIMOHHBIX u
KOMMYHMKAL[MOHHBIX TEXHOJIOTUI B pelieHnn
KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPraHU3aLMOHHbIX
3amad ¢ coOmojeHneM TpeOOBaHWUH  SPrOHOMUKH,
TEXHUKH 0€30MacHOCTH, TMIHEHBI, pecypcocOepekeHus,
NPABOBBIX U 3THUYECKHX HOPM, HOPM HH(POPMALMOHHOM
0e30MacHOCTH.

HeOJIaronpusITHbIC
NpeAnPUHIMAEMbIX

3KOJIOTHYECKON

IIP6 10. cpopMHPOBAHHOCTH YMEHHI COOMIOIATH MPaBHIIA
9KOJIOTHYECKH 11eJIecO00pa3sHOro MOBeAEHus: B OBITY |
TPYAOBONH JESATENBHOCTH B LENSIX COXPAHEHUs CBOEro
300POBbsl U OKPY>KAIOLIEH MPUPONHON CPenbl, YYUTHIBATH
OMAaCHOCTb  BO3JEWCTBUSL  HA  JKUBbIE  OPTaHU3MBI
ONpPENENeHHBbIX BELIeCTB, IOHUMAas CMBICI [OKa3aTess
NpeAeNbHON JOMYCTUMON KOHLIEHTPALUU.

IIK 1.2.
O0ecnieunBaTh
Oe30macHyro
OKPYIKAIOIIYIO CPeny

JIn4HOCTHBIE PeE3yabTaThl A0JKHBI OTPAKATH B YaCTH:

JIKO0JIOTH4eCKOr0 BOCIIUTAHUSA:

—  c(hopMHPOBAaHHOCTh 5KOJIOTHYECKOU KYJIBTYPBI,
IIOHUMAHUEC BIIMAAHUA COMUAJIBHO-3KOHOMHUYCCKUX
MPOIIECCOB Ha COCTOSHHUE TPUPOAHON W COIUABLHOMN
cpeapl, OCO3HaHUE r100aJIbHOTO Xapakrepa
SKOJIOTHYECKUX TTpodieM,;

— TIUIAHUPOBAHME U  OCYILUECTBJEHUE
OKpyXarolllel Cpeae Ha OCHOBE
YCTOMYMBOIO Pa3BUTHsI YEJIOBEUECTBA,

NelcTBUA B
3HAHUS Lejel

I1P6 01. copMHPOBAHHOCTH MPEACTABICHUN: O XHMUYECKOH
COCTaBJIAKOILIEH €CTeCTBEHHOHAYYHOH KapTUHBI MHUPA, POJIU
XUMHUH B TO3HAHWHU SIBIEHUH TPUPONbL, B (HOPMHUPOBAHUU
MBILILIEHUS] U KYJbTYpPbl JIMYHOCTH, €€ (PYHKIHOHAIBHON
IPaMOTHOCTH, HEOOXOAMMOHN Ui PELIeHHs MPAaKTHUYECKHX
3a7a4 U HKOJIOTHYECKH OOOCHOBAHHOTO OTHOLIEHUSI K CBOEMY
3710POBBIO M IPUPOAHOM CPEAE,

IIP6 07. chopMHPOBaHHOCTH YMEHHUI MPOBOIUTH PACUETHI
N0 XUMHYECKUM (OpMyJaM U YPaBHEHUSM XHMHYECKHX
peaknumii ¢ HCHOJb30BaHHEM (PU3NYECKUX  BEJUYMH,
XapaKTePU3YIOINUX BEUIECTBA C KOJWYECTBEHHON CTOPOHBL




— QaKTUBHOE€ HENpUATUE MAEHCTBUH, MNPUHOCIIINX Bpen
OKpy>Karolleu cpene,

— yMeHHue MPOTHO3UPOBATH
3KOJIOTHYECKHUE MOCJIEICTBHS
NEUCTBUI, MPEIOTBPAILATh UX,

— pacIIMpEeHHe OmbiTa JIEATEIbHOCTH
HaIPaBJIEHHOCTH.

MeTtanpeaMeTHblie pe3yJabTaThl J0/LKHbI OTPAKATH:

OBaanenue YHHBEPCAJIbLHBIMH yueOHBIMHU

MO3HABATEJIbHBIMHU AeHCTBHAMM:

B) padora ¢ undopmanuei:

HCIIOJIb30BATh cpencraa UH(POPMAITTOHHBIX "

KOMMYHUKALMOHHBIX TEXHOJIOTHI B PEIICHUH KOTHUTHUBHBIX,

KOMMYHUKATUBHBIX M  OPraHW3allMOHHBIX  33da4  C

cobmoneHreM  TpeOOBaHUN  SPrOHOMHMKH,  TEXHUKH

0€30MacHOCTH, TUTHEHBI, PeCcypcocOepekeHUs, MPaBOBbIX U

STUYECKUX HOPM, HOpM MH(POPMAIITMOHHOH O€30MacHOCTH.

HeOJIaronpusITHbIC
NpeAnPUHIMAEMbIX

3KOJIOTHYECKON

Macchbl, 00beMa (HOPMaJIbHBIE YCIIOBHS) Tra3oB, KOJUYECTBA
BCIIECTBA, HCIIOJIB30BATH CUCTEMHBLIC XUMHWYECKHE 3HaHUA
AL IPUHATHUA peLHeHI/Iﬁ B KOHKPCTHBIX KHU3HCHHBIX
CUTyalUsX, CBA3aHHLIX C BEIICCTBAMU U UX MPUMEHCHUCM.

IIK 1.3.
O0ecneunBaTh
BHYTPEHHUN
KOHTPOJIb Ka4eCTBa U
Oe3omacHOCTH
MENUITUHCKO
JIeSITeIbHOCTH

JInuHOCTHBIE Pe3yabTATbI J0JIKHBI OTPAKATH B YACTH:

JKOJIOTHYEeCKOr0 BOCIIUTAHUSI:

—  c(hopMHPOBAaHHOCTh SKOJIOTHYECKON KYJBTYPBI,
NMOHMMaHWE  BIUSAHUSA  COLMAJIbHO-3KOHOMHYECKHUX
MPOLECCOB HA COCTOSIHHE MPUPOAHOM U COLMAIBHOMN
cpensl, OCO3HaHUE rJ100aJIbHOTO xXapakrepa
SKOJIOTHYECKUX TTpodieM,;

— IUTAaHUPOBaHME U  OCYLIECTBIIEHUE
OKpY’Karolllel cpene Ha  OCHOBE
YCTOHYUBOTO Pa3BUTHsI HEIOBEUECTBA,

— QAKTUBHOE HENpusTUE JEHCTBHM, NPHUHOCAIIUX Bpen
OKpy>Karolleu cpene,

NelcTBUA B
3HAHUS Lejel

I1P6 01. copMHPOBAHHOCTH MPEACTABICHUN: O XHMUYECKOH
COCTaBJIAIIOLIEH €CTeCTBEHHOHAay4YHON KapTHUHBI MHUpa, POJU
XUMHUH B TO3HAHWHU SIBIEHUH TPUPONbL, B (HOPMHUPOBAHUU
MBILILIEHUS] U KYJbTYpPbl JIMYHOCTH, €€ (PYHKIHOHAIBHON
IPaMOTHOCTH, HEOOXOAMMOHN Ui PELIeHHs MPAaKTHUYECKHX
3a7a4 U HKOJIOTHYECKH OOOCHOBAHHOTO OTHOLIEHUSI K CBOEMY
3710POBBIO M IPUPOAHOM CPEAE,

IIP6 07. chopMHPOBaHHOCTH YMEHHUI MPOBOIUTH PACUETHI
N0 XUMHYECKUM (OpMyJaM U YPaBHEHUSM XHMHYECKHX
peaknumii ¢ HCHOJb30BaHHEM (PU3NYECKUX  BEJUYMH,
XapaKTePU3YIOIHUX BELIECTBA C KOJUYECTBEHHON CTOPOHBL
Macchbl, 00beMa (HOPMaJIbHBIE YCIIOBHS) Tra3oB, KOJUYECTBA
BELIECTBA, MCIONb30BAThb CUCTEMHbIE XHMUYECKHE 3HAHUS
ISl TIPUHATUS pelleHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYaLUsIX, CBSI3aHHBIX C BELIECTBAMHU U UX IPUMEHEHHUEM.




HeOaronpusiITHbIC
NpeAnPUHIMAEMBIX

— yMeHHe NIPOTHO3UPOBATH
SKOJIOTUYECKHE  TTOCJIEACTBUS
NEUCTBUI, MPEIOTBPAILATh UX,

— pacIIUpeHHe OIbiTa JIeATENbHOCTH
HAIPaBJICHHOCTH.

MeTtanpeaMeTHbIe Pe3yJabTATHI J0JIKHBI OTPAXKATH:

OsBnanenne YHHBEPCAJIBHBIMH y4eOHBIMH

NMO3HABATEJILHBIMH JeHCTBHSAMU:

B) paboTta ¢ undopmanmeii:

HCIIOJIb30BATh cpeacTsa UH()OPMALTMOHHBIX u

KOMMYHHKALIHOHHBIX TEXHOJIOTHH B PEIIEHHNH KOTHUTUBHBIX,

KOMMYHHUKATHBHBIX M  OPraHM3aLMOHHBIX  3a7ad  C

coOmoneHneM  TpeOOBaHUH  3PrOHOMHUKH,  TEXHUKH

0€30MacHOCTH, THTHEHBI, PECYPCOCOEPEIKeHHsI, TPABOBBIX H

STUYECKHUX HOPM, HOPM MH(POPMAILIMOHHOM O€30MacHOCTH.

3KOJIOTHYECKON

IIK 3.2.
IIponaranauposathb
370pOBBIH 00pa3
JKU3HU

JIMYHOCTHBIE Pe3yJIbTATHI JOJKHBI OTPAXKATH B YACTH:

IKO0JIOTH4€eCKOr0 BOCIIUTAHUSA:

—  c(hopMHPOBAaHHOCTh 3KOJIOTHYECKOM KYJIbTYPBI,
MOHUMAHUE  BJIHUSIHUS  COLMAJIbHO-3KOHOMHUYECKUX
MPOIIECCOB Ha COCTOSHHUE TPUPOAHON W COIUABLHOMN
cpensl, OCO3HaHUE rJ100aJIbHOTO Xapaxkrepa
SKOJIOTHYECKUX TTpodieM,;

— TIUIAHUPOBAHME U  OCYILUECTBJEHUE
OKpY’Karollled cpene Ha  OCHOBE
YCTOMYHMBOTO Pa3BUTHSI YEJIOBEUECTBA,

— QaKTUBHOE€ HENpUATUE MAEHCTBUH, MNPUHOCIIINX Bpen
OKpy>Karolleu cpene,

— yMeHHue MPOTHO3UPOBATH
5KOJIOTUYECKUE MOCTEACTBUS
JENCTBHI, NPENOTBPAILATh UX;

NelcTBUA B
3HAHUS Lejel

HeOJIaronpusITHbIC
NpeAnPUHAMAEMbBIX

I1P6 01. copMHPOBAHHOCTH MPEACTABICHUN: O XHMUYECKOH
COCTaBJIAIIOLIEH €CTeCTBEHHOHAay4YHON KapTHUHBI MHUpa, POJU
XUMHUH B TO3HAHWHU SIBIEHUH TPUPONbL, B (HOPMHUPOBAHUU
MBILILIEHUS] U KYJbTYpPbl JIMYHOCTH, €€ (PYHKIHOHAIBHON
IPaMOTHOCTH, HEOOXOAMMOHN Ui PELIeHHs MPAaKTHUYECKHX
3a7a4 U HKOJIOTHYECKH OOOCHOBAHHOTO OTHOLIEHUSI K CBOEMY
3710POBBIO M IPUPOAHOM CPEAE,

IIP6 07. chopMHPOBaHHOCTH YMEHHUI MPOBOIUTH PACUETHI
N0 XUMHYECKUM (OpMyJaM U YPaBHEHUSM XHMHYECKHX
peaknumii ¢ HCHOJb30BaHHEM (PU3NYECKUX  BEJUYMH,
XapaKTePU3YIOIHUX BELIECTBA C KOJUYECTBEHHON CTOPOHBL
Macchbl, 00beMa (HOPMaJIbHBIE YCIIOBHS) Tra3oB, KOJUYECTBA
BELIECTBA, MCIONb30BAThb CUCTEMHbIE XHMUYECKHE 3HAHUS
ISl TIPUHATUS pelleHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYaLUsIX, CBSI3aHHBIX C BELECTBAMHU U UX IPUMEHEHHEM.




— paCcHIMpC€HUC OIlbITa ACATCIbHOCTHU 3KOJIOTHISCKOM

HAIPaBJIEHHOCTH.
MeTtanpeaMeTHbIe pe3y/abTaThl J0/ZKHbI OTPAKATD:
Osnanenne YHHBEPCAJIbLHBIMH y4eOHBIMHU

NMO3HABATEJIbHbIMH A€HCTBUSIMU:

a) 0a30BbIe JJOrHYeCKHe JeHCTBHS:

- CaMOCTOATENBbHO (HOPMYJHPOBATH W AKTyaJU3UPOBATH

npobseMy, pacCMaTpPHUBATDh €€ BCECTOPOHHE;

— YCTaHABJIUBAThb CYIIECTBEHHBIA MPU3HAK UM OCHOBAHUS
IUTs CpaBHEHUS, Kitaccuukay u 0000meHus;

—  ONpeneNsaThb LENU NesITeIbHOCTH, 331aBaTh MapaMeTpsl U
KPUTEPHUU UX JOCTHXKEHUSI,

— BBIBJATH 3aKOHOMEPHOCTM UM TNPOTHUBOPEYUS B
paccMaTpPUBAEMBIX SIBJICHUSIX,

— BHOCHUTH KOPPEKTHBBI B JEATEJIbHOCTb, OLEHUBATH
COOTBETCTBUE PE3YyJIbTATOB IEJISIM, OLIEHWBATb PHUCKU
MOCNENCTBUHN JEeSITEIbHOCTH;

— pa3BUBaThb KpPEATUBHOE MBIIUICHHE TIPH pPEIISHUU
JKU3HEHHBIX MTPoOJIeM.

B) paboTta ¢ undopmanmeii:

HCIIOJIb30BATh cpeacTsa UH(OPMALMOHHBIX u

KOMMYHHKAI[UOHHBIX TEXHOJIOTUH B PEIIEHUN KOTHUTHBHBIX,

KOMMYHHKATUBHBIX ¥  OPraHU3allMOHHBIX  3a1ad ¢

coOmoneHneM  TpeOOBaHUH  3PrOHOMHUKH,  TEXHUKH

0€30MacHOCTH, TUTHEHBI, PECypCcOCOepeKeHH s, TPABOBbIX U

STUYECKUX HOPM, HOPM HH(POPMAITMOHHOH Oe30MmacHOCTH

r) IPUHATHE cCe0s1 U APYTUX JIIOAeH:

— TPUHUMATb MOTHBBI U apTyMEHTBI APYTUX JIOAEH Mpu
aHaJIN3€ Pe3yJIbTAaTOB ACATENbHOCTHY,

— TpHW3HABaTh CBOE MPABO WM MPaBO APYTHX JIOAEH Ha
OImKOKH;







- pa3BHUBATDb CITOCOOHOCTD ITOHUMATh MUP C IO3ULHH APYTroro
YCJIOBCKA.

11K 4.2. BBITTONHSTH
MEUITUHCKIE
MaHUIYJISILUN IPU
OKa3aHWuH
MENUITUHCKO
MOMOLIU MMALIUEHTY

MeTanpeaMeTHbIe Pe3yJabTAThI J0JKHBI OTPAXKATh:

OBaanenue YHHBEPCAJbHBIMHU Y4eOHBIMHU

NMO3HABATEJIbHbIMH A€HCTBUSIMU:

a) 0a30BbIe JJOrHYeCKHe JeHCTBHS:

- CaMOCTOATEJIbHO (HOPMYJIUPOBATH U AKTYaJIU3HUPOBATH

npo0iieMy, pacCMaTpUBATh €€ BCECTOPOHHE,

— YCTaHABJIUBAThb CYIIECTBEHHBIA MPU3HAK UM OCHOBAHUS
IUTs CpaBHEHUS, Kitaccuukay u 0000meHus;

— OMNpeAeNsTh LeU AeSITeIbHOCTH, 3a/1aBaTh MapaMeTphbl U
KPUTEPHUU UX JOCTHXKEHUSI,

— BBIIBJATh 3aKOHOMEPHOCTH U
paccMaTpPUBAEMBIX SIBJICHUSIX,

— BHOCHUTH KOPPEKTHBBI B JEATEJIbHOCTb, OLEHUBATH
COOTBETCTBUE PE3YyJIbTATOB IEJISIM, OLIEHWBATb PHUCKU
MOCNENCTBUHN JEeSITEIbHOCTH;

MPOTUBOPECUUA B

— Pa3BUBATb KPCATUBHOC MBIIIJICHUC TIpU PEIICHUU
JKU3HEHHBIX MTPoOJIeM.

B) paboTta ¢ undopmanmeii:

UCIIOJIb30BATh cpencraa UH(pOPMALIMOHHBIX u

KOMMYHUKAIIMOHHBIX TEXHOJIOTHIl B PEIICHUN KOTHUTUBHBIX,

KOMMYHUKATHUBHBIX u OpTraHU3allMOHHBIX 3agad C

coOmoneHneM  TpeOOBaHUH  3PrOHOMHUKH,  TEXHUKH

0€30MacHOCTH, TUTHEHBI, PECypCcOCOepeKeHH s, TPABOBbIX U

STUYECKHUX HOPM, HOPM HH(POPMALIMOHHOHN O€30MacHOCTH

r) NpUHSITHE ce0sl U IPYruX Jirojeii:

— TPUHUMATh MOTHUBBI U apryMeHTbl APYTUX JIOJAeH Npu
aHaJIN3€e pe3ysbTaToB AeATEIbHOCTH,;

— TIpU3HaBaTb CBOE€ MpPaBO M MpaBO APYIUX JOJeH Ha
OImKOKH;

IIP6 07. chopMHPOBaHHOCTH YMEHHUI MPOBOIUTH PACUETHI
N0 XUMHYECKUM (OpMyJaM U YPaBHEHUSM XHMHYECKHX
peaknumii ¢ HCHOJb30BAHWEM  (PU3NYECKUX  BEJUYUH,
XapaKTepU3YIOLUINX BELIeCTBa C KOJIMYECTBEHHON CTOPOHBI:
Macchbl, 00beMa (HOPMaJIbHBIE YCIIOBHS) Tra3oB, KOJUYECTBA
BELIECTBA, MCIONb30BATh CUCTEMHBIE XUMUYECKHUE 3HAHUS
ISl TIPUHATUS pelleHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYaLUsIX, CBSI3aHHBIX C BELECTBAMHU U UX IPUMEHEHHEM.




- pa3BHUBaTb CITOCOOHOCTD ITOHUMATh MUD C MO3ULHUU APYyTOoro
YCJIOBCKA.

IIK 4 3.
OcyecTBIsITh yXOA
3a MaUeHTOM

MeTanpeaMeTHbIe Pe3yJabTAThI J0JKHBI OTPAXKATh:

OBaanenue YHHBEPCAJbHBIMHU Y4eOHBIMHU

NMO3HABATEJIbHbIMH A€HCTBUSIMU:

a) 0a30BbIe JJOrHYeCKHe JeHCTBHS:

- CaMOCTOATEJIbHO (HOPMYJIUPOBATH U AKTYaJIU3HUPOBATH

npo0iieMy, pacCMaTpUBATh €€ BCECTOPOHHE,

— YCTaHABJIUBAThb CYIIECTBEHHBIA MPU3HAK UM OCHOBAHUS
IUTs CpaBHEHUS, Kitaccuukay u 0000meHus;

— OMNpeAeNsTh LeU AeSITeIbHOCTH, 3a/1aBaTh MapaMeTphbl U
KPUTEPHUU UX JOCTHXKEHUSI,

— BBIIBJATh 3aKOHOMEPHOCTH U
paccMaTpPUBAEMBIX SIBJICHUSIX,

— BHOCHUTH KOPPEKTHBBI B JEATEJIbHOCTb, OLEHUBATH
COOTBETCTBUE PE3YyJIbTATOB IEJISIM, OLIEHWBATb PHUCKU
MOCNENCTBUHN JEeSITEIbHOCTH;

MPOTUBOPECUUA B

— Pa3BUBATb KPCATUBHOC MbLIIUJICHUE TIpU PEIICHUU
JKU3HEHHBIX MTPoOJIeM.

B) paboTta ¢ undopmanmeii:

UCIIOJIb30BATh cpencraa UH(pOPMALIMOHHBIX u

KOMMYHUKAIIMOHHBIX TEXHOJIOTHIl B PEIICHUN KOTHUTUBHBIX,

KOMMYHUKATHUBHBIX u OpTraHU3allMOHHBIX 3agad C

coOmoneHneM  TpeOOBaHUH  3PrOHOMHUKH,  TEXHUKH

0€30MacHOCTH, TUTHEHBI, PECypCcOCOepeKeHH s, TPABOBbIX U

STUYECKHUX HOPM, HOPM HH(POPMALIMOHHON O€30MacHOCTH

r) NpUHSITHE ce0sl U IPYruX Jirojeii:

— TPUHUMATh MOTHUBBI U apryMeHTbl APYTUX JIOJAeH Npu
aHaJIN3€e pe3ysbTaToB AeATEIbHOCTH,;

— TIpU3HaBaTb CBOE NPaBO M MpaBO APYIHX JoAed Ha
OImKOKH;

IIP6 07. chopMHPOBaHHOCTH YMEHHUI MPOBOIUTH PACUETHI
N0 XUMHYECKUM (OpMyJaM U YPaBHEHUSM XHMHYECKHX
peaknumii ¢ HCHOJb30BAHWEM  (PU3NYECKUX  BEJUYUH,
XapaKTepU3YIOLUINX BELIeCTBa C KOJIMYECTBEHHON CTOPOHBI:
Macchbl, 00beMa (HOPMaJIbHBIE YCIIOBHS) Tra3oB, KOJUYECTBA
BELIECTBA, MCIONb30BATh CUCTEMHBIE XUMUYECKHUE 3HAHUS
ISl TIPUHATUS pelleHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYaLUsIX, CBSI3aHHBIX C BELECTBAMHU U UX IPUMEHEHHEM.




- pa3BHUBATDb CITOCOOHOCTD ITOHUMATh MUP C IO3ULHHA APYTrOro
YCJIOBCKA.

1.2.3. IIpakTnyeckasi 1 npodeccHOHAIBbHAS OpPHEHTALHS 00Pa30BaTEIbHO IPOrpaMMBbl.
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60% ).

[TpakTudeckass 3HaAYMMOCTb MPOTPAMMbI COCTOMT B TOM, YTO B XOJ€ €€ peajM3allii PacCMaTpPUBAOTCS MPAKTHUECKUE
MOJXO0JIbI K METOAMKE MPO(ECCHOHANILHOW OPUEHTAIIMKA Ha OCHOBE KOMIIETEHTHOCTHOTO MOJaXoAa B oOpazoBaHuu. IIporpamma
HampaB/icHA Ha pa3BUTHE MPAKTMUYECCKMX YMEHHWM oOydaromerocs B 00JacTH TOBBIMIEHUS YPOBHS €r0 TOTOBHOCTH K
NPOPECCUOHATTEHOMY LIUKITY 00y4YEHUSI



2. CTPYKTYPA U COAEP KAHHUE OBIIIEOBPA3OBATEJILHOI
JANCHUIIJINHBI «XUMMU S

2.1. O6beM qMCUMIIMHBI H BHABI Y4e0HOi padoThl

Bupn yueOHoit paGoTbl Oo0bem B yacax
Oo0bem oOpa3oBaTenbHOI NPOrpaMMbl AUCHUIIHHBI 144
Coaep:kaHue y4eO0HOro MarepuaJa 96

BT. .

TEOPETUUECKUE 3aHATHSA 44
MPAKTUYECKUE 3aHATUSA 26
nabopaTopHbIe 3aHSITHS 18
KOHTPOJIbHBIE pabOTHI 8

MpodeccnonansHo OpHEeHTHPOBAHHOE COAep:KaHHE (CoaepIKaHHe

3 48
NPHUKJIATHOTO MOAY.JIS)
BT. 4..
TEOPETUUECKUE 3aHATHSA 14
MPAKTUYECKUE 3aHATUSA 22
nabopaTopHbIe 3aHSITHS 12

[MpomexyTounas arrecrauus ¢ hopme KOHMPOIbHOU padomol

3 TIpodhecCHOHATBHO OPHCHTHPOBAHHOC COACPIKAHHE MOSKET OBITh DPACIPCACICHO TO pasaeiaM (TeMam) HIH
CKOHLIEHTPHUPOBAHO B pazacic [IpukiagHon MOIyib.



2.2. TemaTn4yecKuii JIaH M COAEP:KAaHUE TUCHUNIHHBI

HaumeHnoBanmue Conepxanue yue6Horo marepuana (0CHOBHOE H PodeccHoHATLHO opueHTHpPOBaHHOoe)?Y, | O0bémM | PopMupyembIe
Pa3aesioB M TeM JIA00paTOpHbIE H NPAKTHYECKHE 3AHATHS, NPHUKJIAAHOH MOAYJIb 4ACOB | KOMIETEeHIHH
1 2 3 4
Conep:xkaHue y4eGHOTro MaTepHuaja 96
Paznen 1. Teoperuueckne 0CHOBbI XUMHH 24
Tema 1.1. Conep:raHue y4eGHOro MaTepHuaJjia 2 OK 01
OcHOBHbIE XUMUYECKUE | XUMUUECKUH 31eMEHT. ATOM. SInpo aToma, U30ToIbl. DNEKTPOHHAs 000I0uKa. DHEPrETUUECKHE IK 3.2
MOHATUA W 3aKOHBL |ypOBHHU, MOAYPOBHU. ATOMHBIE opOuTaiu, s-, p-, d- agemeHTbl. OCOOEHHOCTH pacmnpeneaeHus 1
CTPOCHHUC aTOMOB |3JIEKTPOHOB O OPOWTAJSIM B aTOMaxX 3JIEMEHTOB IEPBBIX UYETBIPEX MEPHOAOB. DJIEKTPOHHAS
XUMHYCCKNX koH(purypanmst atoMoB. OCHOBHBIE X MMUYECKHE 3aKOHBI
SJIEMCHTOB IpakTHyecKHne 3aHATHSA
IIpaktrueckas padora Nel. «OCHOBHBIE KOJMYECTBEHHBbIC 3aKOHBI B XMMHU U PAacyeThl IO
YPaBHEHUSIM XUMHUYECKUX PEaKIIUiy.
OTHOCUTENBHBIC aTOMHAsI U MOJIEKYJisipHast Maccbl. MossipHasi macca. KonndecTBo BemiecTsa. 1
MaccoBasi nojsi BelecTBa. 3akoH ABoraapo. MousipHbiii 00beM ra30B. OTHOCHTENbHas
IUIOTHOCTb Ia30B. PacueTs! o ypaBHEHUSIM XUMHUYECKUX PEAKIIMHA C HCIIOb30BAHHEM MacCOBOH
JIOJIM BelecTBa, 00beMa (HOpMasibHbIE YCIOBHS) ra30B, KOJUYECTBA BEIECTBA
Tema 1.2. Coaep:xkaHue y4e0HOro MarepuaJa 2 OK 01
Ilepuonnyeckuit 3akoH | [IpakTHYyecKHe 3aHATHS OK 02
1 Hepronmieckas |[Ipaxruueckas paGora Ne2. «M3yueHne mepuOINUECKIX 3aKOHOMEPHOCTEN 1 MX B3aUMOCBSI3H CO
CHCTEMa  XMMHYECKHX |cTpoeHHEM aTOMOBY.
snementoB Il W |[lepuonnueckas cucrema xummueckux snementos JI M. Menpeneesa. CBsi3b IEPUOANYECKOTO
MeHneneeBa,v MX CBA3B C | 3akona 1 [TeproiuIecKoi CHCTeMbl XMMITYECKHX S]IEMEHTOB C COBPEMEHHOM Teopueii crpoenmst| 2
COBPEMEHHOM  TEOPHUEH | a1oMOB. 3aKOHOMEPHOCTH M3MEHEHHUS] CBOWCTB XMMHYECKHX DJIEMEHTOB, O0pasyeMbIX HMH
CTPOCHUS aTOMOB MPOCTBIX U CIOXHBIX BELIECTB MO rpynmam u nepuoaaMm llepuonudeckoil cuctemsl. 3HaUSHHE
MEePUOANYECKOr0 3aKOHA U CUCTEMbl XUMHYECKUX 3JieMeHTOB [ M. Menaeneesa B pa3BUTUU
HAYKH.

4 O6pasoBaTeIbHAS OPTAHM3ANKA BIPABE CAMOCTOATENBHO ONPEAEIATh MOCIEN0BATENBHOCTD U3YUEHHS PA3MIETIOB H TEM, BXOAINMX B HHX, 4 TAKKE TIEPEPACTIPEAEITAT KOJTHIECTBO
YACOB AJISI OCBOCHHSI OOYYAOIIMMECS yYeOHOr0 MATEPHANA, C YUYCTOM JIOTHKH (DOPMHPOBAHUS AMCIHMIUTHHAPHBIX PE3yIbTATOB, OOIMMX W MPO(CCCHOHATBHBIX KOMICTCHIIHA,
MCKTIPSIMETHBIX CBA3CH ¢ APYTHMH AUCIUILTHHAME 00IIe00pa30BaTeIIbHOTO H 00Iepo PecCHoHAIPHOTO MUKIOB yaeOnoro mwiana OI1 CTIO.



VYCTaHOBNIEHUE CBA3U MEXAY CTPOCHHEM aTOMOB XHMHUYECKHUX 3JIEMEHTOB M NEPUOAUYECKUM
U3MEHEHNUEM CBOMCTB XUMHUYECKHX 3JIEMEHTOB U UX COCIUHEHUI B COOTBETCTBUU C MOJIOKEHUEM
Ilepuoauyeckont cucremel. Perenne NpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aAaHUN HA
XapaKTEePU3aLHNI0 XHUMUYECKHX 3JIEMEHTOB «MeTtamnnueckue / HeMEeTaJUInYeCKUe CBOWCTBA
XUMHUYECKUX 3JIEMEHTOB B COOTBETCTBHM C UX JJIEKTPOHHBIM CTPOCHHEM M MOJIOKEHHEM B
MEPUOANYECKON cCUcTeMe XuMuieckux 3aeMeHToB JL . Menneneesay

Tema 1.3. Coaep:kaHue yueOHOro MarepuaJa OK 01
Crpoenne BemecTBa u | CrpoeHue BeleCTBA. XUMUUECKAs CBSI3b, BUIbI XMMIUECKOi CBS3H (KOBAJIEHTHAs HEMONAPHAS
NPUPONA XUMHYECKOH | y monspHasl, MOHHAsA, METAJINYecKas). MexaHu3Mbl 06pa30BaHus KOBAJIEHTHOMH XUMUYECKOil
cBsis. MHOrooOpasue | cpsisp  (OGMEHHBIH M JOHOPHO-aKLENTOPHBIA). BOXOpOmHas  CBsi3b.  BaleHTHOCTS.
BELIECTB QnekTpooTpuarebHOCTh. CteneHb okucieHnsi. MOHbI: KaTMOHBI M aHHOHBI

IIpakTuyeckue 3aHATHS

IIpaxrrueckas pabora Ne3. «CTpoeHHe BeIecTBa U MPUPOAA XUMHUYECKON CBSI3NY.

JleMOHCTpaumss Mojenell KpUCTAJUIMYECKHX PEIIeTOK: MOHHOH (XJIOpHI HATPHsl), aTOMHOMN

(rpadut u anMasz), MONEKYJSIPHOH (YIJIEKUCIBIA Ta3, HOA), METAIIMYECKOH (HATpUl, MarHui,

Menb). PelreHne nmpakTHUecKnX 3aJaHui Ha COCTABIICHHE JIEKTPOHHO-Tpaduueckux Ghopmy

3JIeMEeHTOB 1—4 nepuoaos
Tema 1.4. Conep:raHue y4eGHOro MaTepHuaJjia OK 01
Knaccuduxanms, Knaccudukanmst HeopraHMuecKux BellecTB. HOMEHKIarypa HEOPraHHYECKHWX BEINECTB OK 02
u HOMEHKJIATypa | (OKCHABI, TUAPOKCHIBL, KHCIOTBHL, COjiu). BernecTBa MOJEKYJISIPHOTO U HEMOJEKYJSIPHOTO K 1.2
HEOPraHUYeCKUX CTpOEHUs. ATperaTHble COCTOSTHUS BemecTBa. Kpucrammyeckne u aMopgHbIe BEIIEeCTBA. 3aKOH IIK 1.3
BCIICCTB MOCTOSTHCTBA COCTABA BEINEeCTBA. THIbI KPUCTAILIMUECKUX PEIIETOK (aTOMHAs, MOJICKYJISIpHAS, IIK 3.2

MOHHAsI, METAJUTNYECKasi). 3aBUCHMOCTb CBOMCTBA BEIECTB OT THIA KPUCTAJUIMYECKOH PELIETKH

IpakTHYeCcKHEe 3AHATHSA

IIpaxtrueckas pabora Ned. «HomeHKIaTypa HEOPTraHUYECKUX BEILECTBY.

Pemenne mnpakTHUeCKMX 3aJaHMN N0 KJIACCH(PUKALMM, HOMEHKJIATYPE W XUMHUYECKUM
¢dopMyIaM HEOPraHUYECKUX BEINECTB PAa3IMYHBIX KJIACCOB (YrapHBIA ra3, YIJIEKUCIBIA ras,
aMMHMaK, raleHast H3BeCTb, HeTalleHasi H3BECTh, TUThEBAs COla U APYTHX ). HA3BAHHSI BELIECTB
no mexnyHaponaHoi (MIOITAK) nnu TpuBHanbHONW HOMEHKJIATYPE M COCTaBlIEHHE (POPMYJIBI
XUMHUYECKUX BEINECTB, ONpeNeeHrne MPUHAUIEKHOCTH K kiaccy. Ilomck mHbopManmu mo
Ha3BaHUSM, UEHTH(PHUKATOpaM, CTPYKTYPHBIM hopMyaM. AHAIN3 XUMHUYECKOH HHpOpMaLny,
MOJIy4aeMO U3 Pa3HbIX MCTOYHHKOB (CPEACTB MAccoBOW WH(popMaluu, ceTb MHTEepHET u

ApyTHe)




Tema 1.5,
Tumer
peakuui

XHMHYCCKHX

Conpepxanne yueOHOro MaTepHaJa

Xumudeckas: peakuusi. Kinaccuukaius W THUIBI XMMHYECKHX peakiiii B HEOpPraHHYeCKOH U
OpraHu4eckoll XUMUU. 3aKOHbI COXPAHEHHS MAacChl BELIEeCTBA, COXPAHEHHs M IpeBpalleHHs
JHEPIrHH NPH XUMHUUYECKHX peakuusax. OKUCIUTENbHO-BOCCTAHOBUTEILHBIE PeakLni (ypaBHEHHUS
OKHCJIEHUSI-BOCCTAHOBJIEHUS], CTENE€Hb OKHCJIEHHUS, OKHCIIUTEb U BOCCTAHOBUTEJb, MPOLECCHI
OKHUCJIEHHs M BOCCTAHOBIEHHWS, BaKHEHIIHE OKHCIHUTENH M BOCCTAHOBHTENH, METOM
3JEKTPOHHOrO 0OanaHca, 3MEKTPOJM3 PAcTBOPOB M PACIUIABOB BEILIECTB, OKHUCIMTEIbHO-
BOCCTAHOBHTEJIbHBIE PEaKLIMH B IPHPOIE, TPOH3BOACTBEHHBIX MPOIECCaX H KU3HEIEATEIbHOCTH
OpraHH3MOB)

JlabopaTopHbIie 3aHATHHA

JlabopaTtopnas padota Nel « THITBI XHMHYECKUX PeaKIuiiy.

Hccnenosanue THUIMOB (TIO COCTaBY W KOJHYECTBY MCXOMHBIX W OOpA3yIOLIMXCS BEIIECTB) U
NMPHU3HAKOB XUMHUYECKUX peakiuii. CocTaBleHHe ypaBHEHHH peakiuil COeTMHEHHS, Pa3IOKEHHS,
3amelneHus, oOMeHa, B T.4. peakUui TOpeHHs, OKHCIeHHA-BoccTaHOBNeHUs. CocTaBiaeHHE M
yPAaBHUBAHHE OKUCJIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLMI METOAOM DJIEKTPOHHOro OajaHca.
PacuerHble 3a7aud HA HaxOKIEHHE OTHOCHTENBHOH MOJIEKYJISIPHOM Macchl, oOmnpenesieHue
MacCOBOM AOJM XUMHYECKHX 3JIEMEHTOB B CJIOJKHOM BelleCTBE

OK 01
OK 02

Tema 1.6.
Cxopoctb
peaKkLuii.
paBHOBECHE

XUMHUYECCKUX
XUMHYECKOe

Copep:xanue yuedbHOro marepuana

CKopocThb peakiiH, €€ 3aBHCHMOCTb OT pa3NMyHBIX (akTOpOB: MPHUPOIBI PEArHpPYHOIIHX
BEIECTB, KOHIIEHTPALIMH PEarHPYHOIIUX BEIIECTB, TEMIEPATypPhl U IJIOMAIH PEaKIHOHHOMH
noBepxHOCTH. TeruoBbie 3PP eKThl XUMHUECKHX PEAKLIMI, 9K30- U IHAOTEPMUYECKHE PEAKIINH.
OOparumble peakund. XuMH4Yeckoe paBHOBecHe, MAKTOPbI, BIHSIOLIME HA COCTOSHHE
XMMHUYECKOTO paBHOBECHS (KOHLIEHTpALMA PEareHTOB MJIH MPOAYKTOB PEaKLMH, IaBIEHHE,
temnepatypa). [lpunuun Jle-ITlatenwe

IIpakTHYecKHe 3AHATHSA

IIpaktuueckas pabora NeS5. «BnusHue pasnuuHblXx (PakTOpoB Ha CKOPOCTb XMMHYECKOH
peakLuuy.

Pemenne npakTHKO-OPHEHTHUPOBAHHBIX 3aJaHUH Ha aHauu3 (PAKTOPOB, BIMAKIIMUX Ha
U3MEHEHHE CKOPOCTH XMMHUYECKOH PeakiMu. 3aBUCUMOCTh CKOPOCTH XMMUYECKOH PEaKLUH OT
NPUCYTCTBHUS KaTalM3aTopa Ha TpHUMEpe pPa3JIOKEHHUs IMEPOKCHAA BOAOPOAa € IMOMOIIBIO
IMOKCHAA MapraHila M Kartanasbl. PeleHne NpakTHKO-OPHEHTHPOBAHHBIX 3aJaHMil Ha
npuMeHeHue npunuuna Jle-Illatenbe 111 HaXOXKIEHUS HANpPaBJIEHHs CMELIEHUs PaBHOBECHS
XHUMHYECKOH peakiiy 1 aHaau3 GaKkTopOB, BIHSIOMIUX Ha CMELIeHHe X UMHYECKOI'0 PaBHOBECHSI

OK 01
OK 02
K 1.2
IK 1.3
IK 3.2
IIK 4.2
IIK 4.3




JlabopaTopHbIie 3aHATHSA

JlaboparopHasi pabora Ne2 «M3yueHue 3aBUCMMOCTH CKOPOCTH XMMHYECKOH pPeakUuH OT
KOHLEHTPALMH PEarupyrOLIMX BELIECTB U TEMIEPATYPhD»,

«OnpeneneHne 3aBUCMMOCTH CKOPOCTH peakuud oOT Temmnepatypel». HMccnenosanue
3aBHCHMOCTH CKOPOCTH PEaKIMM OT TeMnepaTyphl. Pacuer sHepruu akTHBAlMH peaKkLMu

Tema 1.7.

PacTtsopsl, TEOpus
3JIEKTPOJUTHIECKOI
NUCCOLMALIMH U MOHHBII
00OMeH

Coaep:kaHue yueOHOro maTepuanaa

PactBopbl. Buael pacTBOpPOB MO COAEPKAHHK) PACTBOPEHHOTO BEIIECTBA. PacTBOPHMMOCTD.
ITousitue o AUCIIEPCHBIX CUCTEMaAX. Hctunube M KOJINTIOUAHBIC pPaCTBOPHI. Maccosas J0J1d
BelecTsa B pacTsope. [loHsaTue o BonoponHom nokasarene (pH) pacteopa. DnexTponutuieckas
nuccounanus. CunbHble U ciadble 3JIEKTPOJIUTHL, HESJISKTPOJIUThL. Peakiinin HoHHOro obMeHa

JlabopaTopHbIie 3aHATHSA

Jlaboparopuas pabora Ne3 «IIpurorosnenue pacTBOpoB».

[TpuroroeaeHne pacTBOPOB 3aaHHOH MacCCOBOI 0JeH PACTBOPEHHOTO BEILIECTBA, MPOBEIEHHE
peakuuii MOHHOrO oOOMeHa, OmnpeneieHHe Cpeabl pAacTBOPOB BELIECTB C  MOMOLIBIO
YHUBEPCAIbHOTO MHAHMKATOpa (KHCTasi, HeHTpaibHAas, LIEJIOYHAs). 3aJaHus HAa COCTaBIICHHE
MOHHBIX peakuuii. PemeHne nmpakTHKO-OPHEHTHPOBAHHBIX PACUETHBIX 3aJaHUN HA PacTBOPHI,
HCIIOJIb3yeMble B ObITOBOI M MPOH3BOACTBEHHOI eSATEILHOCTH UesioBeka. Pemenne pacyérubix
(hapmMako/IOrHyecKHx 32124 HA PACTBOPBI

Jlabopatopnas pabora Ned4 «Peaxuuu runpoamsa.

Hccenenosanue cpenbl pacTBOPOB coJieil, 00pa30BaHHBIX CHIILHBIMH U CIA0BIMH TPOTOIUTAMH, U
UX peakuuil ¢ pacTBopaMmu liejioud u kapdonara Hatpus. CocTaBlieHHE peaklui ruaposiisa
conen

Jlaboparopuas padora Ne5 «MccnenoBanue qUCIEPCHBIX CHCTEMY.

Ctpoenue U (hakTOpbl YCTOHYMBOCTH AMCTEPCHBIX cucTeM. CTpoeHHe Mullenbl. PaccenBaHue
CBETA NPH MPOXOKACHUH CBETOBOIO My4YKa 4Yepe3 ONTHYECKH HEOAHOPOMHYH cpeny (3ddexTa
Tunpans). [lpurorosnenue u n3yueHne CBONCTB TUCIIEPCHBIX CUCTEM Pa3HBIX BUIOB: CYCIIEH3UH,
KOJIIOUAHOTO pacTBopa. IlpHroros/ieHne My IbCHH - pacTBopa Jloroas 1 JeyeHHs ropJa.
CpaBHeHHE CBONMCTB MCTMHHBIX M KOJUIOMIHBIX PACTBOPOB, BBIABJICHHE OCHOBHBIX Pa3IM4Mii
MEKIY HUMH

OK 01
OK 02
OK 04
OK 07
K 1.2
IIK 1.3
IIK 3.2
IIK 4.2
IIK 4.3

Kounrpoasnas patora 1

CtpoeHue BelecTBa M XUMHUYECKHe peakuu (no pasaesny 1)

Paznen 2. Heopranumyeckasi Xumusi

18

Tema 2.1.

| Conepxanne yue6Horo marepuana

10

OK 01




DuznKo-x UMHYECKHE
CBOICTBA
HEOPraHUYECKUX
BEIIECTB

Mertamnel. Ilonoxxkenue wetrauioB B llepuognyeckoil CUCTEME€ XUMHUYECKUX 3JIEMEHTOB.
Oco0eHHOCTH CTPOEHHUs 3JIEKTPOHHBIX 000Ji0ueK aTOMOB MeTajuioB. OOmue ¢pusndeckue
cBoiicTBa MeTa/IoB. CIjIaBbl METAJUIOB. DJEKTPOXUMHYECKUN Psifl HANPSDKEHUH METaJlIoB.
XUMHYECKHE CBOMCTBA Ba)KHEHIIIUX METANJIOB (HATPUM, KaJui, KaJbl[ii, MATHUM, aJFO MHHUM,
[UHK, XPOM, Kejie30, Menb) W ux coenmHeHuil. OOmue crnocoObl MOJTYYEHHs] METaJUIOB.
[Ipumenenue metamio B ObiTy U TexHuke. [IpuMeHeHHe MeTANIOB B (hapMaLEBTHYECKHX
npenaparax.

Hewmerannsl [Tonoxxenue Hemetawios B [lepuoanyeckoii cucreMe XuMU4YeCKUX 3j1emMeHToB J1 M.
MeHneneeBa u OCOOCHHOCTH CTPOEHHS aTOMOB. DHU3MYeCKHE CBOHCTBA HEMETAJIJIOB.
AnoTponusi HeMeTauoB (Ha MpuUMepe KUCiIopoaa, cepul, ¢pochopa u yrnepoaa). Xumuueckue
CBOICTBA U MPUMEHEHUE BAKHEHIIINX HEMETAJUIOB (TaJIOreHOB, cephl, a30Ta, pocdopa, yriepona
U KpPEeMHUsI) U UX COeOUHEHWH (OKCHUAOB, KHUCJIOPOACOMAEPKAIINX KHCIOT, BOJOPOIHBIX
coenuHenuii). llpuMeHeHHMe BakKHEWIIMX HEMETAJUIOB W uX coenuHeHui. IlpumeHneHue
HEMETAJLIOB B (papMalieBTHYECKHX Mpenaparax.

XUMHUYECKHE CBOHCTBA OCHOBHBIX KJIACCOB HEOPTAHMYECKUX BEIIECTB (OKCHIOB, THAPOKCHUIOB,
KHCJIOT, cojieli u ap.). ['eHeTnueckasi CBSI3b HEOPraHUYECKHMX BEINECTB, MPUHAIEKAIUX K
Pa3UYHBIM KJIaccaM. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWMCTB MPOCTBIX BELIECTB, BOJOPOIHBIX
COEAMHEHHUH, BBICITUX OKCHJIOB M THIPOKCHIOB

IIpakTuyeckue 3aHATHS

[IpakTuueckast padora Ne6. « DU3NKO-XMMHUECKUE CBOMCTBA HEOPTAHIMUECKHUX BEIIECTBY.
CocraBneHue ypaBHEHUNW XUMHYECKMX PEAKUMH C y4aCTHEM TIPOCTBIX M CJIOXKHBIX
HEOPTraHUYECKHX BELIECTB. META/VIOB W HEMETAJIOB, OKCHUAOB METa/IOB, HEMETAUIOB U
aM(pOTEePHBIX SJIEMEHTOB, HEOPTaHMYECKUX KHUCJIOT, OCHOBAHHMA M aM(pOTEPHBIX TMIPOKCHIIOB,
HEOPraHWYECKUX COJICH, XapaKTEPU3YIOIINX UX CBOMCTBA.

Pacuérbr Macchl BemmecTBa Wi 0ObEMA ra30B 1O H3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE FITH
00BEMY OHOTO M3 YYACTBYIOIIUX B PEAKIIMH BEIIECTB, PacuéThl MacChl (00bEMa, KOIMUYECTBA
BEIIECTBA) MPOAYKTOB PEAKIIMHU, €CJIK OJTHO M3 BEIIeCTB UMEET MPUMeCH. PerieHne mpakTHKO-
OPUEHTHUPOBAHHBIX 3aJaHHMI Ha CBOHCTBA, COCTaB, MOJydeHHE W OE30MacHOE HCIIOJb30BAHHE
BXKHEHIIMX HEOPTaHUYECKUX BEUIECTB B ObITY U MPOdeCCHOHATBHON ASSITEIbHOCTH YE€JIOBEKA

JlaGopaTopHbie 3aHATHS

Jlaboparopras pabota Ne6 «CBOHCTBA METAIIJIOB U HEMETAJIJIOBY.

HccnenoBanue (U3HYECKMX M XMMHUYECKHX CBOHCTB METAJIOB MW HEMeTaIoOB. PeleHue
SKCIIEPUMEHTANIbHBIX 337144 11O CBOMCTBAM XUMHUYECKUM CBOMCTBAM METAJIJIOB U HEMETAJLIIOB, 110
PACIIO3HABAHUIO M MIOJIVIEHUIO COSTUHEHNI METAJIJIOB 1 HEMETAJIJIOB

OK 02
OK 04
IIK 1.2
IIK 1.3
IIK 3.2
IIK 4.2
IIK 4.3




Tema 2.2. Coaep:xkaHue y4e0HOro MarepuaJa OK 01
Unentudukanms TIpaKkTHYeCKHE 3AHATHS OK 02
HEOpraHU4eCKUX [Ipaktuueckass pabora Ne7. «KayeCTBeHHbIE XHMHUYECKHUE PEAKIHH, XapaKTEPHbIE s OK 04
BEIICCTB OoOHapyKeHUs] HEOPTaHUYECKUX BEIIECTB (KATHOHOB 1 AHHOHOB)Y.

CocraBnenue ypaBHeHHI peakuuii oOHapykeHusi kaTuoHoB [-VI rpynnm u aHHOHOB, B T.4. B

MOJIEKYJIIPHOH W HMOHHOU ¢popmax. Peaknum oOHApyskeHUS HEOPTaHMYECKUX BEINECTB B

peasbHbIX 00BEKTaX OKPYKArOLIEH cpeIbl

JlabopaTopHbie 3aHATHA

Jlaboparopuas padota Ne7 «MnenTudukarisi HEOPraHUIECKUX BEIIECTBY.

Pemenne skCiepUMEHTANBHBIX 3a/1a4 MO0 XUMHUYECKUM CBOMCTBAM METAJIOB U HEMETAJUIOB, 11O

pPACTO3HABAHUIO W TMOJYYEHUIO COCAUHEHUH META/JIOB W HEMETAJIOB (B3aUMOMEHCTBUE

TUIPOKCHUIA AIFOMUHUS ¢ PaCTBOPAMHU KUCJIOT U mmesnovel, ). Mnentudukaus HeopraHMIeCKnx

BellecTB (kaTroHOB I-VI rpynn wiM aHMOHOB) ¢ HCHOJNB30BAHHEM WX (HU3HKO-XUMHUYECKHIX

CBOWCTB, XapaKTEPHBIX KaU€CTBEHHbBIX PEAKLM.

Jlaboparopnas padora Ne 7.2 « AHaIUTHYECKHE PeaKI[uu aHHOHOBY. [IpoBeeHre KaueCTBEHHBIX

peakumii, HCHOJB3yeMbIX [UIi OOHapyKeHHUsT aHUOHOB. KapOoHata, ¢ocdara, cynbdara,

cynbbuna, HuTpara, xjopuaa u ap. OnucaHve HAOMIOMAEMBIX SIBJICHUNM W COCTAaBJICHUE

XUMHUYECKUX PEAKIIUMN
Tema 2.3. Coaep:kaHue y4e0HOro MarepuaJa OK 01
IIpoussoactso OO0mme mpencTaBieHUs] O MPOMBILUICHHBIX CIOCO0AaX MONYYEHHs] XUMHYECKHUX BEINEeCTB (Ha OK 07
HEOPTraHHUYECKUX npuMepe MPOW3BOACTBA aMMHaKa, CEPHOW KHCIOThI). UepHas U I[BETHas METAJUTyPIHsL. K 1.2
BEIIECTB. 3navyenue|[IpakTuueckoe MpPUMEHEHHE 3JIEKTPONU3a U MONYYEHHs MIENOYHBIX, IETOYHO3EMETbHBIX K 1.3
U INpUMEHEHHe B ObITy|MeTamnoB u amoMuHusi. CTEKJIO M CUIIMKATHAs MPOMBIILJIEHHOCTh. IIpobiemMa OTXOHOB U [K 3.2
U Ha TIPOU3BOJCTBE no0o4HbIX PoayKTOB. IIpobaeMa MEAHLIMHCKHX 0TX0/10B I1IK 4.2

IpakTuyeckue 3aHATHS IIK 4.3

IIpaxTrueckas pabora Ne§. «Heopranmueckas XUMHsI B COBPEMEHHOM MHPEY.

Pemrenne npakTHKO-OPUEHTUPOBAHHBIX 33JaHUI O POJM HEOPraHMYECKON XMMHUM B Pa3BUTHU
MEIULUHBI, CO3IaHNH HOBBIX MAaTEPHAJIOB (B CTPOUTEIBCTBE U AP. OTPACISIX IPOMBILUIEHHOCTH),
HOBBIX HMCTOYHHMKOB 3HEPTUH (JIbTEPHATUBHbICE HMCTOYHUKHM SHEPTHM) B PEIICHHUU MpolieM
JKOJIOTMYECKOM, SHEPTeTHUECKON U MUIIEBOI 0€30MacHOCTH

KonrpoabHas pabora 2

CaoiicTBa HEOpPraHUYECKUX BELIeCTB (110 pasaeny 2)

Pasnen 3. TeopeTnueckne 0CHOBBI OPraHMY€CKOH XHUMHH




Tema 3.1.
Knaccudukarms,
CTpOeHHe

u HOMEHKJIaTypa
OpPraHMYEeCKHUX BEIIECTB

Coaep:kaHue yueOHOro MaTepuaa

IIpeameTr opraHM4YECKON XUMUU: €€ BOSHUKHOBEHHE, Pa3BUTHE M 3HAYEHHUE B MOJYYEHUH HOBBIX
BELIECTB U MaTepuanoB. Teopus CTpoeHUsi opraHuueckux coeauHenuii A M. Bytneposa, eé
OCHOBHBIE TIONOXKeHHA. CTpPyKTypHBIE (DOPMYJIBI OPraHHYECKUX BEIIECTB. | OMOJOTHS,
n3omMepusa. XUMHUECKast CBsI3b B OPraHMUECKHUX COEMHEHUAX: KpaTHbIE CBSI3H, G- U M-CBS3MU.
[Ipencrasnenue o kinaccudukanuu opraHudeckux BelnecTB. HoMeHkIaTypa oOpraHH4ecKux
coenuHeHUN (cucTeMaTU4eckasi)) ¥ TPUBUAJbHBbIE HA3BAHUS BAKHEHIIMX I[peNcTaBUTENeH
KJIACCOB OPTaHMYECKHUX BELIECTB

HDaKTH‘leCKHe 3AHATHSA

[Ipaktuyeckas padora Ne9. «HomeHKIaTypa OpraHMUECKUX BELIECTBY.

OsznakomiieHne ¢ o0pa3laMu OpraHHYeCKHX BellecTB M MaTepHallaMd Ha WX OCHOBE,
MOIEJIMPOBAHHE  MOJIEKYJl ~ OPraHMYeCKMX  BEUIeCTB,  HAONMIOJAeHHWe M ONHCaHHEe
JNEMOHCTPALIMOHHBIX OIBITOB MO IPEBPAIEHHI0 OPraHUYECKHUX BEIIECTB IPH HarpeBaHUU
(nnaBnenue, oOyrnuBanue u ropenue). CocTaBjieHHe MOJHBIX U COKPALIEHHBIX CTPYKTYPHBIX
(opMys1 OpraHMYECKHX BELIECTB OTHENbHBIX KJIACCOB, WCIHONb3ys WX Ha3BaHHUs IO
CHUCTEMATHYECKOH W TPUBHAIBHOH HOMEHKJAType (3TUJIEH, aueTHNIeH, [JIULEPHUH, (QeHo,
(dopmanbaerua, yKCycHasi KMCA0Ta, rinuuH). Pacuersl npocreiiueit GopMyibl OpraHuuecKkoi
MOJIEKYJIBL, HCXOIs U3 dJIeMEHTHOro cocrasa (B %)

OK 01

Pasnen 4. Yraesonopoabt

14

Tema 4.1.
VYrnesopoponsl W HUX
MPUPOIAHBIE  HMCTOYHHKH

Copep:xanue yuedOHOro Mmarepuana

10

[IpenenbHble yrIeBOAOPOALI (AKAHBI): COCTAB U CTPOEHHE, TOMOJIOTHYECKHi psal. MeTaH 1 9TaH:
COCTaB, CTpoeHHe, (PHU3MYECKHEe W XUMHYECKHE CBOICTBA (peakilMH 3aMEIIeHHs U TOPEHHs ),
HAXOXKJEHHUE B TIPUPOAE, MONYUEHHE U IPUMEHEHHE

HenpenenbHblie yrneBonopoas! (a1KeHbl, alKaAHeHbl, aTKUHBbI).

ANKeHBI: COCTaB M CTPOEHME, FOMOJIOTHYECKHH Psf. DTHIEH W TMPOIMUJIEH. COCTaB, CTPOEHUE,
(busnueckie U XUMHYECKHE CBOHCTBA (peakluy THIPUPOBAHUS, raJlOreHUPOBAHUS, THPATALIHH,
OKHUCJIEHHS U NOMMMEepH3aLuH) IOJy4eHHe U IIPUMEeHeHHeE.

Ankanuensl: Oyraguen-1,3 u merunOyraauen-1,3, XUMUYECKOE CTPOEHHE, CBOMCTBA (peakuus
NONMMeEpPHU3alK), TpPUMEHEHue (AN CHHTe3a MPHUPOAHOrO W CHHTETHUECKOro Kaydyka H
PE3UHBI).

ANKHHBL. COCTaB U OCODEHHOCTH CTPOEHMs, TOMOJIOTHYeCKHH psia. ALTHIEH: COCTaB,
XHMHYECKOe CTpoeHHe, (pU3MHeckue M XHUMHYEeCKHe CBOICTBAa (peakuuu TUAPUPOBAHUS,
rajJloreHUPOBaHMUs, TIHAPATALMKM  TOPEHHsI), [MOJIy4eHHe ¢ [PUMEeHeHue (MCTOYHUK
BBICOKOTEMIEPATYPHOIO MJaMEeHH /IS CBApPKH M PE3KH METAJIJIOB)

OK 01
OK 02
OK 04




ApomaTtudeckue yrieBofgoponsl (apeHsl). beH3on u Tonyor: cocrtas, cTpoeHue, GU3NYeCKHe U
XUMHYECKHE CBOHCTBA (PEaKIMH raJIoreHUPOBAHUS U HUTPOBAHMSA), TIOJTYUIECHHE U IPUMEHEHNE.
TokcnyHOCTH apeHOB (BiHsiHUE OEH30J1a HA OPraHU3M 4YejioBeka). | eHeTnueckas CBSI3b MEXKIY
yTIEBOAOPOAAMH, TIPUHAIJICIKAIUMH K PA3JIMYHBIM KJIACCaM.

IIpuponHbie UCTOYHHUKH yriieBonopoaoB. [IpuponHselii ra3 u nomnytHbele HeTsAHbIEe ra3pl. HedThb
u eé€ mpoucxoxknaenue. Crocodbl mepepaboTku HePTH: TeperoHka, KPEeKUHT (TEPMHYECKHUIA,
KaTanuTudeckuii), mnuponus. IlpomykTel mepepabotkn HedTH, HUX TNPUMEHEHHE B
NPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIH yrosib U IPOAYKTHI €ro nepepaboTKu

Tema 4.2.

DuznKo-x UMHYECKHE
CBOICTBA
YIJIEBOAOPOIOB

Conep:raHue y4eGHOro MaTepHuaJjia

JlaGopaTopHbie 3aHATHS

Jlaboparopuas pabora Ne8 «CBolicTBa YriIeBOAOPOIOBY.

TpuBuaabHas U MEXKIyHApOAHAs HOMEHKJIATypa, XUMHUYECKHE CBOMCTBA, CIIOCOOBI MONMyYeHUs
yIJI1€BOAOPOAOB. MonenupoBaHue MOJIEKYJl U XUMHUYECKHX MpeBpalleHHii yrieBoaopoaoB (Ha
npUMepe dTaHa, STUJIEHA, alleTUJIeHa U [IP.) U TaJOreHONPOU3BOAHbIX. KadecTBeHHbIE peakinu
YTJIEBOOPOAOB Pa3fIMYHBIX KJIAcCOB (0OecuBeunBaHue OPOMHON WM HOMHOHN BOIBI, PacTBOpa
NepMaHraHata Kajus, B3aMOJCHCTBUE alleTHIeHa ¢ aMMHA4YHbIM PacCTBOPOM OKCHIa cepebpa
(1)), kauecTBeHHOE OOHAPYKEHHE YIIIePOa M BOAOPOA B OPTAHUYECKUX BEIECTBAX.
[TonyueHue sTUeHA U3 3TaHOJA B JJaOOPATOPUU U U3y4YeHHE ero (GU3MYECKHX W XUMHYECKUX
cBoiicTB. CocTaBieHHe peakiiil MPUCOEINHEHNST M OKHCICHUST Ha pUMepe dTuiieHa. PerieHne
pacyeTHbIX 33134 C MCIOJIb30BAHHEM IJIOTHOCTH ra3oB MO BOJOPOAY U BO3AYXY

OK 02
OK 04

KonrpoabHas padora 3

Teopust CTpOEHUST OPraHUUECKUX COSTUHEHUH. Y TIIeBOIOpOo s (110 pasaenam 3 u 4)

Pazgen 5. Kucioponocoaepxamue opraHndecKue coeTuHEeHUs

18

Tema S.1.
Cnuptel. PeHon

Coaep:xkaHue y4e0HOro MarepuaJa

[IpenenbHble OMHOATOMHBIE CITUPTHI (METAHOJ U 3TAHOJN): CTPOSHHE, (PU3HUECKUE U XUMUYECKIE
CBOICTBa (peakuuu ¢ aKTHBHBIMU METAJJIAMH, TaJIOTeHOBOJAOPOAMH, TOPEHHE), TPUMEHEHHUE.
BopoponHbie CBs3u MeXAy MOJEKyJaMU COUPTOB. PU3HOJOTMUECKOE NEUCTBHE METAHOJIA U
5TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHOroaToOMHBIE CITUPTHI (STUJICHIIHKOJb W TIULIEPHUH). CTPOSHHUE, (PU3HUECKHUE U XUMHUYECKHE
CBOMCTBa (B3aMMOJEHCTBHE CO IIEJNIOYHBIMH METajUlaMU, Ka4deCTBEHHAs peakuus Ha
MHOTOaTOMHBIE CITUPTHI). DUINONIOrHYECKOe NEHCTBHUE HA OpraHu3M 4YejioBeka. lIpumeHeHue
TJIMUEPHUHA U STUJICHTJIUKOJISL.

OK 01
OK 07
IIK 1.2
IIK 1.3
IIK 3.2
IIK 4.2
IIK 4.3




@®enon. CTpoeHHe MOJIEKYINbI, (PU3MUECKHEe W XUMHUYECKHe CBOHCTBa (eHoma. TOKCHUYHOCTH
(deHona, ero QusMojoruyeckoe ACHCTBUE HAa OpraHu3M denoBeka. lIpumeHeHue QeHona.
IIpumeHeHue cnupToB U (PeHOJI0B KaK Ae3UH(PUUHPYIOIIHUX CPeaCTB.

Tema 5.2. Conep:raHue y4eGHOro MaTepHuaJjia OK 01
Anpaeruasl Anpreruapl U KeTOHbl ((pOpMaNbIerHI, aleTajbIerny, aleTOH). CTpPOoeHHe, (PU3MYecKue H OK 02
KapOoHOBBIE KHCIOTBL.  |XUMHMYECKHE CBOWCTBA (PEAaKIMH OKHMCJIEHHS M BOCCTAHOBJIEHMUS, KAYECTBEHHBIE DPEAKIIHH), OK 04
Crnoxable 3¢upsl MOJIy4eHNe U IPUMEHEHHE.
OnHOOCHOBHBIE TpeIeNbHbIe KapOOHOBBIE KHCJIOTHI (MypaBbHHAs M YKCyCHash KHCJIOTHI):
CTpoeHue, (PU3NYeCKHe M XUMHUYECKHe CBOHCTBa (0OIMME CBOWMCTBA KHCIOT, pPEaKLus
sTepuduKaum), MoiyuyeHne u mnpuMeHeHne. CTeaprHOBash W OJIEMHOBAs KHCJIOTBI Kak
NPEACTABUTENN BBICIIUX KApOOHOBBIX KUCJIOT. Mbl1a KaK COJIM BBICIINX KaPpOOHOBBIX KHCIIOT, UX
MOIOLIEE AEHCTBUE.
Crnoxable 3pupe! Kak MPOU3BOAHBIE KAPOOHOBBIX KHCIOT. [ uaAponn3 cinokHbIX 3¢gpupos. XKupsr.
I'uaponus xxupos. Ilpumenenne kupoB. buongoruueckas posb )KUPOB
Tema 5.3. Conep:raHue y4eGHOro MaTepHuaJjia OK 01
Yraesoasl YrneBonbl: coctaB, KiaccupuKanus yrieBogoB (MOHO-, OU- W ToJucaxapunbl). [roko3za — OK 02
NPOCTEHIINI MOHOCAaxXapua: OCOOEHHOCTH CTPOEHHsI MOJEKYJbI, (PU3NYecKne W XMMHUYECKHE OK 04
CBOICTBa TMMIOKO3bI (B3aumopeiicteue ¢ runpokcuaom menu (II), okuciaeHWe aMMUAYHBIM IK 1.2
pactBopom okcuna cepedpa (I), BoccraHOBIIeHNE, OPOKEHUE TTIOKO3bI), HAXOKACHHUE B IPUPOJE, K 1.3
NpUMEHEHHE TIIFOKO3bI, OMONIOTUYECKass POJib B JKU3HENESTEIbHOCTH OpraHH3Ma 4YeOBeKa. IIK 3.2
®otocuHTe3. PPyKTO3a KAK U30MEP TIIHOKO3bL [IK 42
Jucaxapuapl: caxapo3a, MajbTo3a. BOCCTaHAaBIMBAKOIIHE W  HEBOCCTAHABJIMBAIOIIHE IIK 4.3
nucaxapuabl. [ maponus aucaxapunos. HaxoxneHue B mpupoae U NpUMEHEHNE.
IMonucaxapumpl: Kpaxmaj, TJIUKOTeH W Lewmnono3a. CTpoeHHe MakpOMOJEKYJ Kpaxmana,
TJIMKOTE€HA W LEJUTI0JI03bl. PHU3nMYecknue CBOWCTBA Kpaxmaja M LEJUTFOJIO3bl. XHMHUYECKHE
CBOWMCTBA Kpaxmajia: THUAPOJHN3, KAYeCTBEHHAs peaKkUHs C HOAOM. XHMMHUYECKHE CBOWCTBA
LIEJUTIOJIO3bL: TUAPOIN3, oNy4deHne 3(pupoB 1eunoo3sl. [ToraTre 00 HCKYCCTBEHHBIX BOJIOKHAX
(BHUCKO3a, alleTaTHBIN ENK)
Tema 5.4. Coaep:kaHue y4eO0HOro MmarepuaJa OK 01
DU3UKO-XUMHYECKUE IIpakTHYecKHUEe 3aHATHS OK 02
CBOWMCTBa Ipaktuyeckass pabdora Nel0. «HomeHknarypa KHUCIOPOIOCOAEPIKAIIUX OPraHMYECKUX OK 04

KHCIIOPOAOCOAEPKAIINX
OpPTaHUYECKUX
COeqUHEeHUN

COEIMHEHUI.
TpuBHnanbHasi U MEXKIyHAPOIHAS HOMEHKJIATYPa, XUMUYECKHE CBOWCTBA, CIIOCOOBI TOMYUYEHUs
CrupTOB U (PEHONIOB, KaPOOHOBBIX KHCJIOT U 3()UPOB, aNbJErHI0B 1 KeTOHOB. CoCcTaBeHHEe CXeM




peakiuii (B TOM YHCIE IO MPEIJIOKEHHBIM LENMOYKaM MPEBPAIICHHI), XapaKTePU3YIOIIUX
XUMHUYECKHE CBOMCTBA KMCIOPOAOCOAEP KALUX OPraHUUYECKUX COSTUHEHUHN

IIpaktrueckas padora Nell. «Xumudeckue U (puU3NUECKUE CBOMCTBA KHUCIOPOIOCOAEPIKALIIX
OPTaHUYECKUX COSIUHEHUS.

IIpoBenenne, HaOMOAEHWE W ONHMCAHUE IEMOHCTPAIMOHHBIX OIBITOB. TOPEHHE CITHPTOB,
Ka4eCTBEHHbIC PEAKIMHU OMHOATOMHBIX CIUPTOB (OKUCIeHuWe dTaHojia okcuaom menu (ID)),
MHOTOATOMHBIX CITUPTOB (B3aMMOAEHCTBUE TuLepuHa ¢ ruapokcuaoM mean (II)), anbaernnos
(okucneHue amMMuadyHbBIM pacTBopoM okcuna cepebpa(l) um  rugpokcumom wmenm  (II),
B3aMMOJIEHCTBHE KpaxMalia ¢ HOJIOM), U3YUEHHE CBOHCTB PaCTBOPa YKCYCHON KHUCIIOTHI.
[IpakTHueckoe  NPUMEHEHHWE  JTUJICHIVIMKONSA,  IiunepuHa, ¢eHoma.  Ilpumenenue
¢dopmanpaerusa, aleTanbpIeruaa, YKCyCHOH KHCIOThL Pelienne sKCrepuMeHTaIbHbIX 3a/1a4 110
U3YUEHHUI0 (PH3UKO-XHUMHUYECKHUX CBOMCTB KHCIOPOAOCOAEPIKALIINX OPTaHUIECKUX COSTMHEHNN

Pasznen 6. A3oTocoaep:Ramniue OpraHn4ecKue CoeIHHEHNs! 6
Tema 6.1. Conep:raHue y4eGHOro MaTepHuaJjia 6 OK 01
AMUHBL AMWHBI, METUJIAMUH — MPOCTEUIINH MPEACTABUTENb aMHUHOB. COCTaB, XMMHYECKOE CTPOCHHE, OK 02
AMHMHOKHUCJIOTBHI. (u3NUecKre U XUMUYECKHE CBOWCTBRA, HAXOXKIICHUE B TIPUPOIE. OK 04
benku AMUHOKHUCJIOTHI Kak aM(OTepHble OpraHuveckue coeauHeHus. Dusnueckue U XUMHUECKUE IK 1.2
CBOWMCTBA AMHUHOKHCIOT (Ha TpHUMepe TIJHUIHMHA). buomorndyeckoe 3HaY€HHE AMHHOKHCIOT. 4 IIK 1.3
IlenTuab [IK32
Bbenku kak mpuponHble monuMepsl. llepBudHas, BTOPUYHAS U TPETUYHASI CTPYKTypa OENKOB. IIK 4.2
XUMHUYECKHE CBOMCTBA OEJIKOB: THAPOIIN3, ACHATYPALHs, KAYECTBEHHBIC PEAKIIMH Ha OeJIKH IIK 4.3
IpakTHYeCcKHEe 3AHATHSA
IIpakTuueckas padora Nel2. «CBolicTBa a30TOCOAEPIKAINX OPTaHUIECKIX COSTUHEHUID.
Ousnyeckue W XUMHUYECKHE CBOWCTBA aMHUHOB (peakuWu ¢ KHUCJIOTAMH W TOPEHUs) U 2
AMUHOKUCJOT (Ha npumepe riuiuHa). HaOnroaeHne u onucanne AeMOHCTPALIMOHHBIX OIBITOB!
AeHaTypauus OSJKOB MPY HATPEBAHUH, IBETHBIE PEAKLIUU OCJIKOB
Paznen 7. BoicOKOMOIEKYISIPHBIE COETHHEHHS 4
Tema 7.1. Conep:raHue y4eGHOro MaTepHuaJjia 4 OK 01
InacTMaccer. I paKkTHYeCKHE 3AHSITHSI 4 OK 02




Kayuyku. BonokHna

[Ipakruueckas padora Nel3. «CuHres, aHanmu3 M KIaCCU(PUKALUSA BLICOKOMOJEKYJIAPHBIX
COEMHEHUI

OcHOBHbIE TOHATHA XHUMHH BBICOKOMOJIEKYJISAPHBIX COEJUHEHHH: MOHOMEp, TMOJUMED,
CTPYKTYPHOE 3BEHO, CTeleHb IOJHMMepH3alMuH, CpedHss MojekyispHas macca. OCHOBHbIe
METO/Ibl CHHTE3a BbICOKOMOJIEKYJIIPHBIX COEAUHEHHUH — IMOJIMMEepU3aLiis U MTOJIUKOHASH CALUs.

OK 04

O3nakomiieHre ¢ 00pa3uamMM NPUPOAHBIX M MCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, Kay4yKOB: 2

IIACTMACCHhI (TIOJIMATUIIEH, TTOJMUITPOITHIIEH, TTOJMBUHUIIXJIOPHA, TIOJIMCTHPOI); HATYPAIbHBIH U

CHHTETHUYECKHE Kaydyyku (OyTagueHOBBIH, XJIOPOTIPEHOBBIH M HW30MPEHOBHINH);, BOJOKHA

(HaTypanbHble (XJIOMOK, LIEPCTh, IIENK), HMCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BHCKO3a),

CHHTETHYECKHE (KalpOH M JIABCaH)

[Ipaktnueckas pabora Neld4., «l'eHerMueckas CBsi3b MEXKIY KJaccaMH OpPraHHYeCKHX

COEIUHEHHUI.

Pemenne nenouyek npeBpallieHHil HA TEHETHYECKYHK) CBSI3b MEKAY KJIACCAMHM OPraHMYeCKHX 5

COEMHEHUH C COCTAaBJICHHUEM HAa3BaHHI OPraHMYECKHX COEMUHEHHH 1O TPUBHANBHON HIIH

MEKIYHAPOIHON CHCTEMAaTHYECKOH HOMEHKIaType. Pelnenne pacueTHBIX 3a1a4 M0 YPpaBHEHHIM

peaKLHH ¢ Y4aCTHEM OPraHHYECKHX BeINEeCTB
Kourpoabnasa padora 4 |CTpyKTypa M CBOHCTBA OPraHMYeCcKHX BENECTB (1o paszaenaMm 5-7) 2
IlpodeccHoHATBLHO OPHEHTHPOBAHHOE COePKaHHe (CoaepKaHNe MPHKJIATHOTO MOAY.Is)" 48
Pa3gen 8. Xumus B ObITY H NPOH3BOACTBEHHOH AEATEILHOCTH Y€J10BEKA 12 OK 01
Tema 8.1. Conep:ranue yue0OHOro MarepHajia 6 OK 02
Oprannyeckue Bewecrsa| [IpaBuiaa SKOJOTHUECKH 11EJ€CO00PA3HOTO MOBEASHHUS B OBITY M TPYOOBOH HEATENBHOCTH B OK 04
B JKM3HENEATEJIbHOCTH| LIeNIIX COXPaHEeHHs1 CBOEro 3/I0POBbs W OKPY)KAaKOLIeH NPUPONHOM Cpenbl, OMAaCHOCTb 9K 07
yeJIoBeKa. BO3EHCTBUSI HA JKMBbIE OPraHH3Mbl OPTaHUYECKHX BEIIECTB OTAENbHBIX  KJACCOB HK 12
[TpouzBonacTBO 1| (yrieBonopoabl, Crupthl, (EHOJbI, XJOPOPraHHYECKHe MPOU3BOAHLIE, AJbAETHAbl U Jp.), 4 1K 1.3
MIPUMEHEHHe MOKa3aTeNb MPEAENbHO AOMYCTHMON KOHIIEHTPAIHH 1 €ro HCTOJIb30BaHHE. TK 3.2
OpraHu4eckHx BewecTs B| buooprannveckue coenunenus. [Ipumenenne u Ouonoruueckas ponb yriaepoaor. OkucieHHe HK 4.2
MIPOMBIIILIEHHOCTH VIJIEBOOOB — HMCTOYHHK HYHEPrHH JKHBBIX OpraHu3MoB. O0JacTH mpUMEHEHHST aMHHOKHCIIOT. 11K 4.3

> B pamkax 4acoB [IOC moryT ObITh MPOBEICHB HHTETPHPOBAHHBIC 3AHATHA C YHMETOM COACPIKATEIBHBIX MEKIPEIMETHBIX CBS3CH MO ABYM H 0onee 00meo0pasoBaTeIbHbIM

JUCHHITUTHHAM

dusuka: MATCpHiA, JHCPruda., Macca. aToM, 3JICKTPOH., MPOTOH, HeI‘;ITPOH. HOH., H30TOII. PAAHOAKTHBHOCTL, MOJICKY 1A, SHCpI‘CTH'-[eCl{Hﬁ YPOBCHB., BCIICCTBO. TCIIO. 00BEM, arperaTHoc

COCTOSHHC BCIICCTBA. ([)mm[ecrme BCIMYHMHBI H CAUHHIBI HX H3MCPCHUH., CKOPOCTbD.

buonorus: kietka. OPraHusM, 6u0ccbepaﬁ IKOCHCTEMAa. OOMEH BEIIECTB B Oprafmusme, (I)OTOCHHTGB. MAKpO- U MHKPO3JICMCHTBI. BUTAMHHBI, OHOTOTHYECKH AKTHBHBIC BEINCCTBA

(OeNKH, YTIeBOIBL. SKHPBL (JEpPMEHTEI).
I'eorpadmsa: MHHEPAIBI, TOPHBIE MOPO/IBL. MONE3HBIE HCKOMAEMBIE. TOIUTHBO. PECYPCHL




Ipespawenus Oenkos numu B opranusme. buonornueckue Gpynkuun denkos. buogornueckue
¢byHKUIHH KHpOB. POb OpraHn4eckol XMMHH B PellIeHHH podeM MHieBoii 0e30MacHOCTH.
HykneuHoBbIe KMCIOTHI: cocTaB M cTpoeHHe. CTpoeHue HykaeoTHa0B. COCTaBR HYKIEHHOBBIX
xkucnot (AHK, PHK). Ponb HyKkI€MHOBBIX KHUCIIOT B KU3HEIEATEIbHOCTH OPraHU3MOB

MpakTHyeckue 3aHATHA

[Ipaktuyeckas padora NelS. «[Ipow3BOACTBO M TMpPHUMEHEHHE OPraHHYEeCKHX BEIECTB B
l'lpOMblLlJﬂeHHOCTH)).

[IpousBoncTBo MeTaHoua, nepepadorka HedTu. [ToTUAITHICH KaK KPYITHOTOHHAKHBIA TTPOOYKT
XUMHYECKOTO MpOoH3BoaACTBA. [IpuMeHeHue sTuneHa. [IpoH3BOACTBO M MPUMEHEHHE KaydyKa H
pe3uHbl. CHHTETHYECKHE H MCKYCCTBEHHbIE BOJIOKHA, MX CTpoeHue, cBoiicTBa. [IpakTuueckoe
HACIOJIE30BaHNE BOJIOKOH., CHHTETHYECKHE TUIEHKH:, H30JA0UA )14 HpOBOHOB, M6M6paHbI AJIA
ONpPECHCHHA BOIbI, 3alllUTHBIC IIJICHKH IJIA aBTOMOGHﬂeﬁ, MJIACTBIPpHU, XHPYPTHYCCKUE MOBA3KH.
HOBbIe TEXHOJOI'uH ,uaaneffiLuero COBCPLUCHCTBOBAHUA INTOJNHMEPHBIX MaTCPHAJIOB

Tema 8.2.

XHUMHUYECKHe
TEXHOJIOTUH

B MOBCETHEBHOMN
H  npodeccuoHaIbHOI
JeATEIbHOCTH YEJIOBEKa

Conep:kaHue y4eOHOro MaTepHaia

Ponb xumuu B oOecredyeHHH SKONOTMYECKOH, SHepreTHYecKol W muineBoi 0e30macHOCTH,
Pa3sBUTHH  MEIWLIMHBI, CO3MaHHMH HOBBIX MaTepHaloB (B  3aBUCHMOCTH OT BHIA
npodecCHOHANBHON ASSITENbHOCTH ), HOBBIX UCTOYHHUKOB 3HEPTHH (QJIbTEPHATHBHbBIE HCTOUYHUKH
sHepruu). TIoHATHE © Hay4HBIX METOAAX MO3HAHMS BELIECTB M XMMHYECKHMX PeaKLMii,
[IpencraBnenus o6 0OOMMX Hay4HBIX NPHHIMIAX MPOMBIIIIEHHOTO TMOMYYEHHUS BasKHEHIINX
BEIECTB (Ha MpUMepax MPOU3BOICTBA AMMHAKA, CEPHOI KMCIIOTHI, METaHOIA).

YenoBek B MHpE BEIIECTB, MATEPUANIOB H XUMHYECKHX PEaKIHUii: XUMHS H 3I0POBbE YeJIOBEKa!
npaBuia OE30MacHOrO HCIONBb30BAHUS JICKAPCTBEHHBIX IMPEnapaToB, OBITOBOM XHMHH B
MIOBCENHEBHON JKH3HH. BhITOBasg XMMHYECKas rPaMOTHOCTh

IIpakTHYeCcKHEe 3aHATHSA

[Ipaktuueckas pabora Nel6. «[IpuMeHeHHe XHUMHUYECKUX BELIECTB M TEXHOJIOTHH C Y4eTOM
Oynymeii npodeccHOHATbHOH AeSTETBHOCTHY.

Pemenne keiic-3anad nmo TemMam: MHLIEBbIE MPOAYKTHI, OCHOBBI PALMOHAIBHOIO TUTAHMS,
BAKHEHLINE CTPOUTENBHBIE W KOHCTPYKLMOHHBIE MAaTEPHAJbL,  CEJIbCKOXO3SMCTBEHHOE
IIPOU3BOJACTBO, KPACKH, CTEKJIO, KepaMHKa, MaTepuasbl sl 3JeKTPOHMKH, HaHOMaTepHallbl,
TEKCTUJIbHbIE BOJIOKHA, HCTOYHUKH DSHEPrUM, OpPraHUyYecKHe W MHUHepajibHble yA0OpeHuUs,
JIEKapPCTBEHHbIE M KOCMETHYECKHUE Mpenapathl, ObITOBAs XUMUs, MATEPUAJIBI U3 UCKYCCTBEHHBIX
U CHHTETHYECKHX BOJIOKOH.

OK 01
OK 02
OK 04
OK 07
K 1.2
MK 1.3
IK 3.2
IIK 4.2
IIK 4.3




Bammuta: IlpencraBieHne pe3ynbTaTOB peLISHUs Kekic-3amad B (opme
(momyckaeTcst HCOJIb30BaHHE rpabUYECKUX U MPE3EHTALMOHHBIX MATEPUAJIOR)

MUHH-JOKJIaga

Pa3znen 9. UcciienoBanue n XuMu4ecKHid aHAIN3 00beKTOB OHocdepbl U TexHOCPephI 36
Tema 9.1.1. Coneprxanue yueGHOro MaTepuana 8 OK 01
OcHoBBI  JTabOpaToOpHOU JIaGopaTopHbIe 3AHATHS K 1.2
TIPaKTHKH B| TaGopatopuas paGora Ne9.1.1 «OCHOBbI 1a6OPATOPHOM MPAKTUKI. IIK 1.3
IPOQECCHOHANBLHEIX Jlaboparoprass mocyna W XuUMHUYeckHe peakThBbl. (CHOBHBbIE J1a0OpPATOPHBIC OIEPALIHH. 2 IIK 3.2
naboparopusx Jlaboparoproe obopynoBanue. TexHuka O€30MacHOCTH W MpaBwia padoThl (MOBENEHUs) B IIK 4.2
naboparopum. K 4.3
IpakTuyeckue 3aHATHS
IIpaktrueckas pabora Nel7.1.1 «DkcreprMeHTalbHAsi XUMHS: PacyeThl, aHAJIN3 IOAHHBIX H
MPECTaBICHUE PE3YJIbTATOBY.
BrinonHeHne THIMOBBIX PACYETOB MO TEMATHKE SKCIIEPUMEHTA (BBIXO/ NIPOAYKTA PEAKIINH, Macca 6
HaBeCcKu, 00beM pactBoputessi). OOpaboTka MaHHBIX, aHAJW3 MU OIEHKAa UX JOCTOBEPHOCTH
(BBIMUCIIEHUE  CPEAHEr0  3HAYEHUS  OKCIEPUMEHTANbHBIX  JAHHBIX,  [OTPEIIHOCTH).
IIpencraBneHue pe3yabTaTOB AKCIEpPHMEHTa B paznuuHOi (popme (Tabiuna, rpaduk, OTYET,
JOKJIaJ], TIPE3CHTALIHS)
Tema 9.1.2. Coaep:kaHue yueOHOro MarepuaJa 6 OK 01
XUMHYECKHIT aHaJN3| K naccudukaiiys npod BOAbI IO BUAY U HA3HAYEHHIO, HCXO/S U3 €€ XUMHUYECKOr0 COCTaBa. OK 02
npod BOABI OpranonenTudeckue CBOHCTBa (3amax, MPO3PavyHOCTb, LIBETHOCTb, MYTHOCTb) BOJIBL OK 07
KucnotHocTs ¥ mieno4HoCcTh BoAbL. pH cpensl 1 MeTonbl ee onpeneneHus. JKecTkoCTh BOABI U 1K 1.2
MeTozbI ee onpeaeneHus. CyIHOCTh METOa TUTPOBAHUSI. 1K 1.3
Bunbl skecTkoCTH BOIBI (BpeMeHHas ¥ MOCTOstHHAsT). JKeCTKOCTh BO/IBI KaK MPUYMHA BBITAICHHUS 1K 3.2
OCaJKOB WK 00PA30BaHUs COJICOTIIOKEHUH, MMEIOIUX MECTO B ObITY M Ha MPOU3BOJCTBE. 5 1K 4.2
CocraB coneli, BBIBBIBAIOMIMX >KECTKOCTh BOJBI. XHMUYECKHE MPOLIECCHI, YCTPAHSIOIINE 1IK 4.3
JKECTKOCTb BOJABI. YPaBHEHUS XUMHUYECKUX pPEaKIUH, WUIIOCTPUPYIOUINX MPOLECCHI,
MPOUCXOISIINE MPH YCTPAHSHHUH JKECTKOCTH. Y CTPaHEHHE BPEMEHHOM KeCTKOCTH OBITOBBIMHU U
XUMHYeCKuMH criocodamu. CriocoObl yCTpaHEeHHsI TOCTOSIHHOM JK@CTKOCTH.
Booa ons npuzomosienus oezunuuupyromux pacmeopos U pa3eeoeHusl peaKmueos u
JIEKAPCMEEHHbIX NPEenapamos.
IpakTuyeckue 3aHATHS )

IMpakTuyeckas padora Nel7.1.2 «KoHmeHTpamusi paCTBOPOBY.
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