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1. OBIIAAI XAPAKTEPUCTHUKA IPUMEPHOM PABOYEN
IMPOTI'PAMMBI OBIIIEOBPA3OBATEJIbHOM JJUCIIUILIIMHBI

O61eoOpa3oBaTenibHas AUCHUILTHHA « XUMUSD» SIBJIIETCS 0053aT€IbHON YacThiO
00111e00pa30BaTEIFHOTO IMKJIAa 00pa30BaTeabLHOM MporpaMMbl B cootBeTcTBUU ¢ PI'OC CIIO
nocnernuaibHocTH .21.02.10 ["'eonorus u pa3Benka HEPTAHBIX U TA30BBIX MECTOPOKICHUI

1.2. I_Ie.]'ll/l U IINTAHUPYEMBIC PE3YJbTATbI OCBOCHUSA TUCHUIIJIMHBI:

1.2.1. leau AMCOUNJINHBI:

DopMHUpPOBaHUE Y CTYAEHTOB IPEJICTaBICHUS O XMMHMUYECKON COCTaBJISIOLIEN €CTECTBEHHO-
HAayYHOM KapTHHBI MHpa KaK OCHOBBI NPUHATHS PEUICHUH B >KM3HEHHBIX M IPOU3BOJCTBEHHBIX
CUTYallUsX, OTBETCTBEHHOI'O [TOBE/ICHUS B IPUPOJHOM Cpeie.

3agaum AMCUUILIMHBIL:

1) copmupoBaTe NMOHMMaHHE 3aKOHOMEPHOCTEH MPOTEKAHHS XUMHUYECKUX IPOIECCOB U
SBJICHUI B OKpY)Kalolled cpele, IeJIOCTHOW HaydyHOH KapTUHBI MHUpPaA, B3aWMOCBS3U H
B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBIATH (OPMYJIBI HEOPraHMYECKUX M OPraHMYECKHX BEILICCTB,
YpaBHEHHSI XHMUYECKHX pEaKIHid, OOBACHATH WX CMBICI, HHTEPIPETUPOBATh PE3YIbTATHI
XUMHUYCCKUX SKCIICPUMCHTOB,

3) cdhopmHupoBaTh HABBIKM TMPOBEAEHUS MPOCTEUINX XUMUUYECKHX HKCIEPUMEHTAIBHBIX
UCCJIEIOBAaHUM C COOIIOZEHHEM MpaBUil 0€30IacCHOr0 OOpalIeHMs C BELECTBAMHU U JJaOOPaTOPHBIM
000pyaOBaHUEM;

4) pa3BUTh YMEHHUS MCIIOJIb30BaTh WH(POPMAIMI0O XMMHUYECKOIO XapakTepa U3 Pa3IUYHBIX
UCTOYHUKOB,;

5) copMupoBaTh yMEHHsI IPOrHO3UPOBATH MMOCIIEACTBUS CBOCH JAEATEIBHOCTH U XUMUYECKHUX
MPUPOJIHBIX, OBITOBBIX U IPOU3BOJICTBEHHBIX MPOIIECCOB,;

6) chopMHpoBaTh TOHUMAHUE 3HAYMMOCTH JOCTHXKEHUM XMMHYECKOW HAYKHW M TEXHOJIOTUM
JUTSL Pa3BUTHS COLMAIBHON U TIPOU3BOCTBEHHON cep.



1.2.2. Ilnannpyembie pe3yJbTaThl 0CBOeHHUsI 0011e00pa3oBaTebHON AUCHUILIUHBI B c00TBeTCcTBUM ¢ PI'OC CIIO u Ha ocHoBe PI'OC

COO

Kox v HanmenoBanue
¢GopmMupyeMbIX KOMIIETEH U

OKO01.Bsi6upats criocoost
peuieHus 3a1a4
npodeccHnoHATEHOM
JEATEIILHOCTH IPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

I[Inanupyembie pe3y/bTaThl 0CBOEHHS TUCHUILIUHBI

Oo01mue

B yacTu Tpy10BOT0 BOCIUTAHMS:

- TOTOBHOCTh K TPYIy, OCO3HAHHE
[IEHHOCTH MacTEepPCTBA, TPYI0JII00HE;

- TOTOBHOCThH K aKTUBHOM
JIeSITEILHOCTH TEXHOJIOTHYECKON H
COLIMATLHOM HaIpaBJICHHOCTH,
CIIOCOOHOCTH WHUILIMUPOBATh,
IJIAHUPOBATH u CaMOCTOSATEIBLHO

BBITOJIHATH TaKyIO JACATEIbHOCTB;
- HWHTEpeC K pa3Iu4yHbIM cdepam
poeCCUOHAILHON JESTEIBHOCTH,

OBjaseHue  yHHBePCAJIbHBIMHU
y4eOHBbIMHU MO3HABATEJIbHbIMH
NEeHCTBUSIMH:

a) 0azoBbIe JOru4ecKue
JEeHCTBHA.

- CaMOCTOATENbHO (HOPMYIUPOBATH
u aKTyaJlu3UpOBaTh npo0iemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIWBATh CYIIECTBEHHBII
NpPU3HAK WM OCHOBAHMS Ul CpPaBHEHUS,
KJIacCU(UKAIUU U 0000IIEeHNUS;

- OIPEACIIATh LECIU ACATCIBHOCTH,

JAucuunianHapHbie

- BJIAJIETh CHCTEMOM XMMHUYECKUX 3HAHUW, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAIOIINE TOHATHS  (XUMHYECKUH
3JIEMEHT, aToOM, JJIEKTPOHHas 00oJiouka aroma, s-, p-, d-
JNIEKTPOHHBIC  OpOMTANM  aTOMOB, HOH,  MOJIEKYJIa,
BAJICHTHOCTb, JIEKTPOOTPHUIIATEIIBHOCTD, CTETIEHb OKUCIICHNUS,
MOJISIpHasi Macca, MOJISIPHBIN
GyHKIMOHANBHAS  TPYIIIA,

TOMOJIOTHYECKHI P,

XHMHYECKass CBS3b, MOJIb,
0o0beM, YIJIEPOAHBIN CKENeT,
paauKa,
TOMOJIOTH, YTJIEBOJOPOJIbI, KHCIOPOJ- WU a30TCOJEpKalliue

COCAUHCHUA, OMOJIOTMYECKN aKTUBHBIE BCIIECTBA (}’FJIGBOI[BI,

U30MEpusa, H30MCPHLI,

KUPBI, O€NKW), MOHOMEp, MOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC
XUMUYECKUX peakUUil (OKUCIUTEIbHO-
peakuuu

COCIUHCHNA, KpucTtallindecKasd

peuieTKka, THUIIbL
BOCCTAHOBUTCIIBHBIC, J5K30-U SHAOTCPMUYCCKHUC,
HOHHOTO O6MeHa), pacTBOpP, ISJICKTPOJIUTBI, HECIJICKTPOJIUTHI,
QJICKTPOJIUTHUYICCKAAL

Jucconuanus, OKHCIINTCIIb,

BOCCTAHOBUTEIIb, XUMHYECKOH

XUMUYECKOE paBHOBECHE),

CKOpOCTh peaxuuu,

3aKOHBI (Teopus
AM.

JIACCOIAIIIH,

TEOpUU U

XUMHYECKOTO CTPOCHUA OPraHUYCCKUX  BCIHICCTB

ByrtnepoBa, Teopus  JIEKTPOIUTUYECKOHN

nepuoanueckuid 3akoH .M. Menneneesa, 3akOH COXpaHEHUS
MaccChl), 3aKOHOMEPHOCTH, CHMBOJHMYECKHH S3BIK XHMHH,
CBEIEHHSI O  CBOMCTBaX,

(I)aKTOJ'IOl“I/I‘-ICCKI/Ie COCTaBc,



3a/7aBaTh IApaMeTpbl U KPUTEPUHU HUX
JOCTUKEHUS;

-  BBIABJIATH 3aKOHOMCPHOCTH U

IMPOTHUBOPCUYHA B paccMaTpruBaCMbIX
SABJICHUSAX,

- BHOCHUTD KOPPEKTHUBBI B
JACATCIIbHOCTh, OLCHHMBATHL COOTBCTCTBHC

pe3yJabTaTOB IIEJISIM, OIEHUBATh PHUCKH

IMOCJICICTBUI NCATCILHOCTH;

- pa3BHUBaTh KpEaTUBHOE
MBIIJICHUE TIPU PEIICHUH >KU3HEHHBIX
npo0emM

0) 0azoBble HMCCIEI0BATEIbCKHE
aelicTBHA:

- BIaJAeTh HaBBIKAMH Y4eOHO-
HCCIIECOBATEIIbCKOM u MIPOEKTHOMN
JIEATEIIbHOCTH, HABBIKAMHM  Pa3pELICHUS
npo0Jem;

- BBISIBIISITh MPUYNHHO-
CJIEICTBEHHBIE CBSI3M U aKTyaJlu3UpOBATh
3a/1a4y, BBIABUTaTh I'MIIOTE3Y €€ PELIEHUS,
HaXOJUTh apryMEHTHI JUIsSl JOKa3aTelbCTBA
CBOUX YTBEpPXJIECHUH, 3a/1aBaTh MapaMeTphbl
U KPUTEPUU PEIICHUS;

- AaHaJIM3UpoOBaATh IIOJYUCHHEBEIC B

X0I¢€ peicHuA 3aga4du PE3YIbTATHI,
KPUTHYCCKU OILICHUBATh nux
JOCTOBCPHOCTD, IMPOrHO3UPOBATH

MOJIy4YCHUH U O€30IacCHOM HCIIOJIb30BAHUU  BaKHEHIIIHX
HEOPTaHWYECKUX W OPraHMYECKHUX BEIIECTB B OBITY U
MPAKTUYECKOM JIEATETbHOCTH YEJIOBEKA;

- yYMeTh
B3aMMOCBS3b

BBIABIIITE  XapaKTCPHBIC

TIOHATHH,

IIpU3HAKK H
HU3YUCHHBIX IMPUMCHATDb
COOTBETCTBYIOIIMEC IIOHATHA IIPpH OIIMCAHUKW CTPOCHHA U
CBOMCTB HCOPraHUMYCCKUX MW OPraHUYCCKHUX BCIICCTB M HX
HpeBpameHMﬁ; BBISIBJISATDH B3aHUMOCBS3b XUMHUYCCKUX 3HAHUU C

IIOHATUAMUA n APyrux

MIPE/ICTAaBICHUSIMH
€CTECTBCHHOHAYYHBIX TIPEIMETOB;

- YMETh HCIIOJIb30BaTh HAUMEHOBAHHS XUMHYCCKHX
COCJIMHEHUIN MEXKIYHAPOAHOTO COI03a TEOPETHUECKOW U
NPUKIAJHOW XUMHH M TPUBUAIBHBIC HA3BaHUS BAKHEHIIMX
BEIIECTB  (DTHUJIEH, deHnon,

(dbopmanbpaeru, yKCycHas KHUCJIOTa, TJIMLUH, YrapHbId ras,

aleTWIEH,  TJMLEPUH,
YIJIEKUCIBIA ra3, aMMHUaK, raiieHas H3BeCTb, HeraleHas
U3BECThb, NMUTHEBA COAA WM JPYTUX), COCTABIATH (DOPMYIIbI
HEOPraHMYECKMX M OPraHWYeCKMX BEUIECTB, YPaBHEHUs
XUMHYECKHUX peakiui, OOBSACHATh WX CMBICH; MOJATBEPKIATh
XapakTepHbIE CBOMCTBA

XUMHNYECKHUEC BC€IICCTB

COOTBETCTBYIOIIMMHU  OKCIEPUMEHTAMU WU 3alHUCAMU
YPAaBHEHUN XUMUYECKUX PEAKLUN;

- YMETb yCTAHABJIMBATL IIPUHAJUIEKHOCTb U3YUEHHBIX
HEOPraHUYECKUX U OPraHMYECKUX BEILECTB K ONpPEACIICHHBIM
KJlaccaM W TpylnnaM COEIMHEHHM, XapaKTepHU30BaTb MX

COCTaB W BAKHEHIIME CBOMCTBA; OMNPENETATh  BHUIBI

XUMUYECKHUX CBSI3€H (KOBaJCHTHAsl, MOHHAS, METAJTTUYCCKAs,
BOJIOPO/HAS), THUIIBI KPUCTALUTMYECKUX PEIIETOK BEIIECTB;



OKO02.Ucrnonb30BaTh
COBpPEMEHHBIE CPE/ICTBA TIONCKA,
aHaJIM3a ¥ HHTEPIpETaIun
uHpopMalnH, U
MH(OPMAIMOHHbBIE TEXHOJIOTUU
JUISL BHITIONTHEHUS 3a7a4
npodeccnoHanbHOMI
JeSTEeTbHOCTH

M3MEHEHUE B HOBBIX YCJIOBHSIX;

- yMETh TMEPEHOCUTh 3HAHHS B
MO3HABATEJIbHYIO " MPaKTUYECKYIO
001aCTH JKU3HEIEATEIbHOCTH;

- YME€Th MHTETPUPOBATH 3HAHUS U3
Pa3HBIX MPEIMETHBIX 00JIaCTeH;

- BBIABMTAaTh  HOBBICE  HJCH,
npeasiaraTh OpUTHHAIBHBIC TOAXOABl U
peuieHus;

- CHOCOOHOCTh HMX HCIIOJIb30BaHHMS
B  IIO3HABATCJIbHOM W COIMAIILHOM

IMIPAaKTHUKE

B o0gacTHIEHHOCTH Hay4YHOIO
MO3HAHUS:

- c(hopMUPOBAHHOCTH
MHUPOBO33pEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIECTBEHHON MPAKTUKHU, OCHOBAaHHOTO
Ha JMaNore KyJbTyp, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETO MecTa B
MOJIUKYJIBTYPHOM MHUPE;

- COBEPIIEHCTBOBAHUE SI3BIKOBOUN U
YUTATEIbCKOM KYJIbTYpbl KaK CpEICTBa
MEXTY

B3aUMOJCHCTBUS JJFOAbMU u

KJIaCCU(PHUIUPOBATH XUMUYCCKUE PEAKIINY;

- chopmupoBaTh MPEACTABICHUS: O XUMHYECCKOU
COCTaBJISIFOIICH €CTECTBEHHOHAYYHOW KapTHHBI MHpa, POJIU
XMMHU B TIO3HAHWH SIBJICHUH MPUPOIBI, B (OpMHPOBaHUH
MBIIUICHAS. W KYyJIbTYypbl JIMYHOCTH, €€ (YHKIMOHAIBHOM
IPaMOTHOCTH, HEOOXOAMMOI [UIs pEIICHHS PAKTUYECKHUX
3a/1a4 U YKOJOTUUECKA 0OOCHOBAHHOTO OTHOLICHHS K CBOEMY
3JI0pPOBBIO M IIPUPOIHON Cpejie;

- YMCTb IPOBOAWUTHL PacCdYCTbhl 1O XHUMHWYCCKHUM
bopmynam u

HCIIOJIB30BaHUECM (1)I/I3I/I‘ICCKI/IX BCJIIMYHMH, XapaKTCPUIYIOIIHUX

YpPaBHCHHUSM XHMHYECKUX  PEAKIMH ¢
BEIIECTBA C KOJIMYECTBEHHONH CTOPOHBI: MAacChl, OObeMa
(HOpMallbHBIE  YCIIOBHUSA)
UCIIOJIb30BaTh CHCTEMHbBIC XUMHUCCKUE 3HAHUS ISl IPUHSATHS
pelieHuit B KOHKPETHBIX KU3HEHHBIX CUTYaIIUAX, CBSI3aHHBIX

C BCHICCTBAMHU U UX IIPUMCHCHHUEM

ra3oB, KOJHMYCCTBa BCHIICCTBA,

yMETh TUIAHUPOBAaTh H  BBHIMIOJHATh XUMHUYECKUUN
AKCIEPUMEHT (MIPEBpAIICHUS] OPraHUYECKUX BEIICCTB TMPH
HarpeBaHuu, IOJy4YEHHE JTHUJICHA W M3yYEHUE €ro CBOWCTB,
KAUECTBEHHbIE PEAaKIMM HA albJETUIbI, Kpaxmall, YKCYCHYIO
KHUCTIOTY; JAEHaTypaiuss OElNKOB MpU HarpeBaHUH, IIBETHHIE
peakiuu O€NKOB; TMPOBOJUTH pEAKIHUW HMOHHOTO OOMEHa,
ONPENIENATh Cpeay BOAHBIX pacTBOPOB, KAUECTBEHHBIE PEAKLIUU
Ha cynbdar-, KapOOHAT- W XJIOPHA-aHWOHBI, HAa KaTHOH
aMMOHWUSI;, peIIaTh HKCIEPUMEHTAIbHBIE 3aJaud TI0 TeMaM
"Metamns" u "Hemeramisl") B COOTBETCTBUU C TpaBUIaAMH
TEXHUKH O€30MaCHOCTH TIpH OOpaIllleHWH C BEUIECTBAMH U

J'Ia60paT0pHBIM 060py,Z[OBaHI/ICM; NpEACTABIATL PE3YJIbTAThI



IMO3HAaHHA MUPA,
- OCO3HAHME LICHHOCTH HAay4YHOU
ACATCIIBHOCTH, TOTOBHOCTH OCYHICCTBJIATH

IIPOCKTHYIO u HCCIICA0BATCIILCKYIO

JIEATCIIbHOCTh ~ MHJMBUAYaJIbHO W B
rpymnrme;

OBjiaseHne  yHHBeEPCAJIbHBIMH
yuyeOHBbIMHU No3HaBaTeJbHbLIMHU
JeHCTBUSIMU

B) padoTa ¢ nH(popMaumeii:

- BJIAACTb HABBIKAMHU IIOJYYCHUSA
uH(pOpMallUd U3 HUCTOYHUKOB PAa3HBIX
TUTIOB, CaMOCTOSITEIbHO OCYIIECTBIATh
CUCTeMAaTH3aluI0 U
WHTEPIPETAINIO HHOOPMALIUN PA3TUIHBIX
BUJIOB U (hOpM TMpeCcTaBICHUS;

IOMCK, aHaJu3,

- CO3JJaBaTb TCEKCThI B PAa3JIMYHBIX

dopmarax ¢  ydyeToM  Ha3HA4YCHUS
UHPOpPMALIUM W  TEJIEBOH  ayJUTOPHH,
BbIOMpast ONTUMAJIbHYIO bopmy
NPEeJCTaBICHNS U BU3yaIU3alHH;

- OLCHUBAaTh
uHpopMaluy, ee

COOTBCTCTBUC TIPABOBBIM U MOPAJIBHO-

AOCTOBCPHOCTD,
JCTUTUMHOCTD

3TUYECKUM HOpMaM;
- HCII0JIb30BaTh cpeacTsa
MH(OPMALMOHHBIX U KOMMYHHUKAIIMOHHBIX

TEXHOJIOTHH B PEIICHUN KOTHUTHBHBIX,

XUMHYECKOTO JKCIepuMeHTa B ¢GopMe 3aluch ypaBHEHUH
COOTBETCTBYIOIIUX pPEAKIUA U (OPMYyIUPOBATh BBHIBOABI Ha
OCHOBE 3THUX PE3YJIbTATOB;

- YMeThb aHaJM3UPOBATh XUMHUYECKYIO HH(OpMAIHIO,
MOJly4aeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CPEICTB MAacCOBOM
uHdopmaruu, cetb UHTEpHET 1 pyrue);

- BJIaJIETh OCHOBHBIMU METOJIaMU HAy4HOTO IMO3HAHUS
BEIIIECTB U XMMUUYECKHX SBJICHHI (HAOIIO/IEHHE, W3MEPEHHUE,
9KCIIEPUMEHT, MOJICTTUPOBAHUE);

- yMeTb TIPOBOJHTH

pacdcTel 1O XUMHYCCKUM

dbopmynam U XUMHUYECKHUX
UCITIOJIb30BaHUEM (U3MYECKUX BEIMYUH, XapaKTCPU3YHOIIUX
BCIIECTBA C KOJMYECTBEHHOW CTOPOHBI:
(HOpMasnbHBIE  YCJIOBHS)
MCIOJIb30BaTh CUCTEMHBIC XUMHUECKHUE 3HAHUS IJIsl TPUHSATUS

peH_IeHI/Iﬁ B KOHKPCETHBIX KM3HCHHBIX CUTYyallUAX, CBSI3aHHLIX C

YpPaBHEHUSAM peakuuii ¢

Maccel, o0BeMa

ra3osB, KOJIN4YCCTBa  BCIICCTBA,

BCIICCTBAMH N UX IPUMCHCHUCM



OK 04. D dexTrBHO
B3aUMOJICHCTBOBATh U PabOTaTh B
KOJUIEKTUBE U KOMaH[Ie

KOMMYHHUKATHBHBIX W OpTraHHU3allMOHHBIX

3agad ¢ coOmofieHneM — TpeOoBaHMM

OPrOHOMHUKH, TEXHMKH O€30MacHOCTH,
TUTHUEHBI, pecypcocOepeskeHusi, MPaBOBbIX
u STUYECKHUX HOPM, HOpM
nH(pOpMaIMOHHOM 0€301MacCHOCTH;

- BJIQJIETh HaBbIKAMU
pacro3HaBaHMsl U 3alIUTHl WHPOPMAIUH,
UH(POPMALIMOHHOM 0€30MacHOCTH
JMYHOCTH,

- TOTOBHOCTh K CaMOpa3BUTHIO,
CaMOCTOSITEIbHOCTH U CaMOOIIPEICICHHIO;

-OBNIQ/ICHHE HaBbIKAaMU Yy4eOHO-

MPOEKTHOM u
COLIMAJIHON JeITENbHOCTH;

OBJaanenue

HCCH@HOB&TGHBCKOﬁ,

YHHUBeEPCAJIbHbIMU
KOMMYHHKATUBHBIMH JIeiiCTBUSIMH

0) coBMecTHas 1eITeJILHOCTD.

- IIOHUMATh u HNCITIOJIb30BATh
IIpEUMYILECTBa KOMaHTHOM u
WHAUBUAYATbHON paboOTHI;

- TpPUHUMATH I COBMECTHOU
JIeSITeNIbHOCTH, OpraHU30BbIBATH u
KOOPIMHHUPOBAaTh  JACHCTBUA 1O €€
JIOCTHKEHHIO: COCTABJIATH IIJIaH JICUCTBUMH,
pacrpenensitb poJii C YY4ETOM MHEHUH
Y4aCTHHKOB

o0CyXJaThb  pe3yabTaThbl

COBMECTHOM paboTHI;

YMETb IUIAHUPOBATh U BBIIOJHATH  XUMHUYECKUUN
SKCHEPUMEHT (TIpPEeBpAIlEHUs] OpPraHUYECKUX BELIECTB IpHU
HarpeBaHuM, MOJY4YEHHE STHIEHAa M HU3yYeHHE €ro CBOMCTB,
Ka4eCTBEHHbIC PEAKLUU Ha ajbJETH/bl, Kpaxmal, YKCYCHYIO
KUCIIOTY; JAEHaTypauus O€JIKOB MNpH HarpeBaHUM, I[BETHHIE
peakuu OENKOB; MPOBOAWTH PEAKIMU HOHHOTO OOMEHa,
OTIpEeAEIATh CPEAY BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIUU
Ha cyibdar-, KapOOHaT- M XJIOPUI-aHMOHBI, Ha KaTHOH
aMMOHHUS; pelaTh AKCIEPUMEHTAJIbHbIE 33Jaud [0 TeMam
"Mertamnsl" U "Hemeramibl") B COOTBETCTBUM C HpaBUIAMHU
TEXHUKU O€30MacHOCTH MpH OOpallleHMH C BEIIeCTBAMH U
71a00paTOpHBIM O0OPYZOBAaHUEM; MPEACTABIATH PE3yJIbTaThl
XMMHUYECKOTO JKCIepUMeHTa B (opMe 3amucH YypaBHEHUI
COOTBETCTBYIOIIMX pEaKIUil U (OpMyIUpOBaTh BHIBOJABI Ha

OCHOBE THX PE€3yJIbTaTOB



OK 07. CogeiicTBOBaTh
COXPaHEHUIO OKPYKaroUIel
Cpelibl, peCypcoCOepeKeHHUIO,
MIPUMEHSTH 3HAHUSA 00 H3MEHEHHUH
KJIUMaTa, IPUHIIHATIBI
OepeXIIMBOTO MPOU3BO/ICTBA,
3¢ (HeKTHBHO AeCTBOBATH B

- KOOPJIMHHUPOBATH M BBITOJHATH
paboty B YCIOBHUAX  PEAITbHOTO,
BUPTYyaJlbHOTO ¥ KOMOMHHPOBAaHHOTO
B3aUMO/ICHCTBUS;

- OCYUICCTBJISITH  IO3UTHBHOE
CTpATETUYECKOE MOBEJACHUE B PA3JIMYHBIX
CUTyallWsIX, NPOSBIATh TBOPYECTBO U
BOOOpakeHHe, ObITh HHUITUATUBHBIM

OBiaieHne  yYHUBePCAJbHBIMH
PeryisiTUBHBIMH 1€ CTBUSIMU:

) IpUHATHE ce0s W JIPYrux
JIIOIeH:

- IPUHUMATh MOTHBBI U ApPTYMEHTBI
NPYTUX JIFOJICH TPH aHAJIM3e Pe3yJIbTaTOB
NeSITebHOCTH;

- IIpU3HaBaTh CBOE MPaBO M IPaBO
JIPYTHX JIIO/IEH Ha OLINOKHY;

- pa3BuBaTh  CIOCOOHOCTH
MOHUMATh MHUpP C TMO3UIUU JIPYroro
YenoBeKa

B 06/1acTHIK0JI0THYECKOTO
BOCIIMTAHUA:

- cOpMHUPOBAHHOCTH
JKOJIOTHYECKOU KYJIbTYpbl, IOHUMaHUE
BIIMAHHUS COTUAJIBHO-DKOHOMHNYCCKUX
MPOIIECCOB HA COCTOSTHUE MMPUPOIHON U
COLIMANILHOM CpeJibl, OCO3HAHHE

- chopMHpoOBaTh YMEHUSI IPUMEHSATD MTOJTyYE€HHBIE
3HAHUA JUISl OOBSICHEHHUS YCIIOBHUI MPOTEKaHUs PU3NIECKUX
SBJIEHUH B PUPOJIE U JUISI IPUHATHS IPAKTUYECKUX PEIICHUM B
TTOBCETHEBHOM XKU3HHU JIJIs1 00ecrieueHus: 6€30MacHOCTH TPH
oOpailieHuu ¢ OBITOBBIMH MPUOOPaAMH U TEXHUYECKUMU
YCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbS U COOJIOCHUS HOPM
9KOJIOTMYECKOTO TIOBEJIEHUS B OKPYKAIOIIEH Cpe/e; IOHUMaHue
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qpe3BanﬁHHx CUTyalusax

IIK 1.1 ITnanupoBathb
paboThl U 00padaThHIBAThH
PE3yNbTaThl TEOTOTUYECKUX,
reo(pU3NIecKux 1
Te€OXUMHYECKHUX MCCIeI0BaHUN

I00ATLHOTO XapaKTepa IKOJIOTUUECKUX
npo0Jem;

- INIAHUPOBAHUE U OCYILECTBICHUE
JICUCTBUI B OKPY>KalOIlIeH cpelie Ha
OCHOBE 3HaHHMS 1EJIeH yCTOMYMBOIO
Pa3BUTHS YEIIOBEUECTBA;

AKTHUBHOE HENPUATHE JICHCTBUMA,
MIPUHOCSIIMX BPEJ OKPYKAOIIEN CPENE;
- YMEHHE NMPOTHO3UPOBATH
HEOJIaronpusTHBIE SKOJIOTUYECKUE
MOCJIC/ICTBHSI TIPEIITPUHUMAECMBIX

JIEHCTBHM, IPEAOTBPAIIATh UX;

- pacuIupeHue OIbITa
eITEILHOCTH KOOI HYECKOM
HaIpaBJIEHHOCTH;

- OBJIaJICHUE HaBbIKaMH y4eOHO-
HCCIIE0BATENBCKON, MPOEKTHON 1
COIMAJILHOM NTeATEeIbHOCTH

HEOOXOAMMOCTH IPUMEHEHUS TOCTHKCHUN (DU3UKHU U
TEXHOJIOTUH IS PALMOHAIIBHOIO IIPUPOIOIIOIb30BAHUS

- YMCHHUC IMTPUMCHSATD IMOJIYUCHHBIC 3HAHWA IIPU INTAHUPOBAHHUN pa60T

~YMCHUC aHAJIM3UPOBATH PE3YJIbTATHI IPOBCACHUS J'Ia60paTOpHLIX pa60T H OKCIICPEMCHTOB
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2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIBHOM

JUCHUIIVIMHBI «XUMUSA»

2.1. O06beM AUCHUILVINHBI U BUJbI y4eOHOH padoThl

Bup yueOHoii padoTbl

O0BeM B yacax

O0bem 00pa3zoBaTeJIbHOM MPOrpaMMbl

68

AU CHHIITAHBI

B T.4.

OcHoBHOE coaepxaHue 64

BT. U..

TeopeTuyeckoe oO0ydeHue 34

MPAKTUYECKHUE 3aHITHS 20

J1ab0paTOPHBIE 3aHATHS 10

IIpo¢eccnoHa/IbHO-OPHEHTHPOBAHHOE 4
cojiep:kaHue (co/iep:kaHue NPHUKJIATHOI0 MOTYJIA)

BT. U..

TeopeTuyeckoe o0ydeHue 2

MPAKTUYCCKHUE 3aHATHSI 2

IIpomexyTouHast aTTeCTANUSA )

(muddepeHIpOBaHHBIN 3a4ET)
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2.2. TemaTnyecKkuii mJIaH 1 coaecpkaHue JUCHUITJIMHBI «XHUMHUA»

HaumenoBanue Conep:xkanne y4e0HOro MaTepuaja (0CHOBHOE ¥ npodeccHoHaIbHO opuenTHpPoBanHoe)!, | O0bém | DopMupyembie
pa3/iesioB M TeM JIa00pATOPHBIE U NPAKTHYEeCKHEe 3aHATHS, IPUKJIAAHONH MOYJIb 4YacoB | KOMIIETEHIIUH
1 2 3 4

Coaep:xkaHue y4eOHOIro MaTepHaJia 64
Pasnea 1. Teopernueckue 0CHOBbI XMMHH 18
Tema 1.1. Coaep:xxanue yueOHOIro MaTepuaJia 4 OK 01
OcHoBHBIE XUMHUYECKUH AJIEeMEHT. ATOM. SIIpo aTroMa, U30TOMNBI. DJIEKTPOHHAA 000J0YKa. DHEPreTUUECKHE
XUMHMYECKUE TOHATUS |ypPOBHH, MOAYPOBHH. ATOMHbIC opOuTanu, s-, P-, d- smemeHThl. OCOOCHHOCTH pachpee/ieHus 9
U 3aKOHBI, CTPOECHHE |3JEKTPOHOB IO OpOUTAIsIM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX NEPUOAOB. DIJIEKTPOHHAS
aTOMOB  XMMHYECKHX |KoH(urypaius atoMoB. OCHOBHBIE XUMUYECKUE 3aKOHBI
3JIEMEHTOB IIpakTHYeckne 3aHATHSA

[Tpaktuyeckas pabora Nel. «OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XHMHU M PAacdeThl IO

YPaBHEHUSAM XUMHYECKUX PEAKIIUi».

OTtHocuTeIbHBIE aTOMHasi U MOJEKyJisipHas Maccel. MonsipHas macca. KosnuecTBo BeliecTsa. 2

MaccoBast nons BemiectBa. 3akoH ABorajpo. MomspHblii o0beM ra3oB. OTHOcHUTENbHas

IUIOTHOCTB r'a30B. PacueTsl 0 ypaBHEHUSAM XMMUYECKUX PEaKLUN C UCIOJIb30BAHUEM MacCOBOM

JIOJIA BEIIECTBA, 00beMa (HOpMaJIbHBIE YCIIOBHSI) ra30B, KOJWYECTBA BEIIECTBA
Tema 1.2. Copnepxxanue yuyeOHOro MmarepuaJia 2 OK 01
Ilepunonnueckuin IIpakTHYecKkHe 3aHATHA OK 02
3aKOH u ([Ipaktudeckas padora Ne2. «/3yueHne mepruoguuecKux 3aKOHOMEPHOCTEH U MX B3aMMOCBSI3U CO ITK*1.1...
ITeproguaeckast CTPOCHHEM aTOMOBY.
cucrteMa XUMHUYCCKUX |[lepuoamueckas cuctema xumudeckux snemMeHToB .M. MenneneeBa. CBsizb NMEepUOAMYECKOTO 2

snementoB  JI. N
MeHnneneeBa, uX CBSI3b
¢ COBPEMEHHOMN

3aKOHa " HepHOﬂquCKOﬁ CHUCTCMBI XUMHUYCCKUX JJICMCHTOB C COBpeMeHHOﬁ Teopneﬁ CTPOCHUHA
aTOMOB. 3aKOHOMepHOCTI/I H3MCHCHHMS CBOMCTB XHUMHUYECKUX DJICMCHTOB, 06pa3yeMr,1x MU
IMPOCTBIX W CJIOKHBIX BCHICCTB IO T'PyIlllaM W TMCpHuogamM HCpHO,I[H‘-ICCKOﬁ CHCTEMBbI. 3HAUCHHC

1 O6pazoBarenbHas opraHu3alys BIPaBe CAMOCTOATELHO ONPEJENATH MOCIIEN0BATENBHOCTL N3yYEHHS PA3/IEOB U TEM, BXOANIMX B HUX, & TAKXKE TIEPEPACTIPEAEIAT KOJTUIECTBO
4acoB JJIsl OCBOCHUsI 00y4alonMMucs y4eOHOTo MaTepuaa, ¢ y4eToM JIOTUKH (popMHUpOBaHMS TUCIUILUTMHAPHBIX PE3YJIBTaTOB, OOIINX U MPO(ECCHOHATIBHBIX KOMIICTEHIINH,

MEXIIPEIMETHBIX CBSI3€H ¢ APYTHMMH AUCIUINIMHAMHI 00Ie00pa3oBaTeIbHOTO U 00ImIenpodecCHOHAIBHOTO NHKIIOB yuebnoro mrana OIT CIIO.
2 Viaspiarores 11K, 31eMEHTBI KOTOPHIX (JOPMUPYET IIPUKIaAHON MOaylb (MpodeccHOHalbHO OPMEHTHPOBAaHHOE cojepskanue) B cootBercTBuu ¢ ®I'OC CIIO peanusyemoit
npodeccun/cnenuansaocta CI1IO
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Teopuei CTPOEHHU |IIEPUOJUYECKOIO 3aKOHA M CHUCTEMbl XUMHUYECKHX d3ieMeHTOB [[.M. MenneneeBa B pa3BuTuu
aTOMOB HayKH.
VYcTaHOBIIEHUE CBSI3M MEXKIY CTPOGHHEM aTOMOB XMMHUYECKHMX AJIEMEHTOB M NEPUOAMYECKUM
MU3MEHEHUEM CBOWCTB XUMHUYECKHUX 3JIEMEHTOB U UX COCIMHEHUN B COOTBETCTBUU C IOJIOKEHUEM
Ilepuonnueckold cucTeMsbl. PerieHue NMpakTUKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHUM Ha
XapaKTepU3alulo XUMHMUYECKMX 3JEMEHTOB «MeTauyeckue / HeMeTalIM4ecKue CBOICTBa
XUMHUUYECKHX D3JIEMEHTOB B COOTBETCTBHUM C MX JJIGKTPOHHBIM CTPOCHHEM M IIOJIOXKEHHEM B
NEPUOANYECKON cUCTeMe XUMHUUECKUX 3aeMeHToB JI.M. MenneneeBay
Tema 1.3. Copnepxxanue y4yeOHOro MmaTepuaJia OK 01
Crpoenne  BemecTBa | CTpoeHHUE BelIecTBa. XUMHUUECKas CBSA3b. BUIbI XMMUYeCKO CBsI3M (KOBaJICHTHAs HETIOJISIpHAS U
u NPUPOJA | TIOJISIpHAsl, MOHHAs, MeTaJuImueckas). MexaHu3Mbl 00pa30BaHUS KOBAJIEHTHOH XHMHYECKOU
XMMHUYECKON  CBS3H. | cBA3M  (OOMEHHBI W JIOHOPHO-aKLENTOpHbIM). BonoponHas  cBa3b.  BaneHTHOCTS.
Msuoroo6pasue OnekTpooTpulaTebHOCTh. CTeneHb OKUcaeHUsl. IOHbI: KaTHOHBI M AHHOHBI
BELICCTB IIpakTHYecKHe 3aHATHS
[Tpaktuyeckas padora Ne3. «CTpoeHne BemecTBa U MPUPOIa XUMUIECKOH CBS3HY.
JleMoHCTpauus Mojened KpUCTAJUIMYECKMX PELIeTOK: HMOHHOM (XJIOpHJ HaTpusi), aTOMHOM
(rpadut u anmas), MOJEKYJISIpHOU (YTJIEKUCIBIM ra3, UOA), METAJUIMUECKON (HAaTpuid, MarHu,
Menb). PelieHne nmpakTHUECKUX 3alaHUl HAa COCTaBJIEHHE JIEKTPOHHO-rpaduuecKux Gopmy
aneMeHToB 1—4 nepuoaos
Tema 1.4. Copnepxxanue yueOHOro MmarepuaJia OK 01
Knaccudukanus, Knaccugukarus Heoprannueckux Beuiects. HomMeHkIaTypa HeOpraHM4eckix BeIIeCTB (OKCUIBI, OK 02
u HOMEHKJIATYypPa | TUAPOKCUBI, KHCIOTBI, COJH). Bemecrsa MOJIEKYJISIPHOIO M HEMOJEKYJSIPHOTO CTPOEHHUS.
HEOPraHUYECKUX ArperaTHble CcOCTOsHHs BemlecTBa. Kpucramiuyeckne U aMoOpQHbIE BeIIecTBa. 3aKOH
BEIIIECTB MOCTOSTHCTBA COCTaBa BEIIECTBA. THIMBI KPUCTAJUIMUECKUX PEIIETOK (aTOMHasi, MOJIEKYJspHas,

MOHHAas, MeTa.]'IJ'II/ILIeCKaSI). 3aBUCHMOCTH CBOMCTBA BCIICCTB OT THUIIA KpHCT&J’IJ’IH‘l@CKOﬁ peH_IéTKI/I

IIpakTnyeckue 3aHATHS
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[TpakTraeckas paborta Ne4. « HoMeHKIIaTypa HEOPTAHUYECKUX BEIECTBY.

Pemenuie npakTudyeckux 3ajilaHuii o KiaccuuKaluy, HOMEHKIIAType U XUMUYEeCKUM GopMyiaMm
HEOPraHMYECKUX BEIIECTB pa3JIMYHbIX KJaccoB (yrapHblil ra3, yIJIEKMCIBIM TIa3, aMMHaK,
raiieHasi M3BECTh, HETralleHas HW3BeCTb, MUThEBAs COJa M JPYIrHX): Ha3BaHUS BEIIECTB IO
mexxayHnapoanoit (MIOITAK) wunum TpuBHaIbHON HOMEHKIATYpe M COCTaBiieHHE (DOPMYIIBI
XUMHYECKHX BEIIECTB, OMNpENeIeHHe MPHUHAJISKHOCTH K Kiaccy. Ilouck wunbopmanuu mo
Ha3BaHUAM, UJICHTU(UKATOpPAM, CTPYKTYpPHBIM (hopMyiaMm. AHaIM3 XUMUYECKOH MH(pOpMaLuy,
MOJly4aeMO W3 pa3HbIX HCTOYHHMKOB (CpEICTB MaccOoBOM HHQOpMAIUH, ceTh MHTepHEeT u

JPYTHE)

Tema 1.5. Coaep:xanue y4eOHOro MaTepuaJia OK 01
Tumer  xumuueckux |Xumuueckas peakims. Kinaccupukanms XAMHYECKHX peakiuii B HEOPraHHYECKOH U MK 1.1
peaxuuii OPraHWYEeCKOM XUMHUHU. 3aKOHbl COXPAHEHUsI MAacCChl BEIIECTBA, COXPAHEHUS M IPEBPALLCHUS
SHEPruM MpHU XUMHUYECKUX peakiusax. OKUCIUTEIbHO-BOCCTAHOBUTENIbHbBIE peaKuu (ypaBHEHUS
OKHCJICHUSA-BOCCTAHOBJICHUS,  CTENEHb  OKHUCIICHMS, OKHUCIUTEIb U  BOCCTAHOBHTEIb,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIMU B MPUPOJE, MPOU3BOACTBEHHBIX IpOLECCaX U
KHM3HEIEATSIbHOCTH OPTaHU3MOB)
Tema 1.6. Coaep:xxaHue y4eOHOro MaTepuaJia OK 01
Ckopocth xuMHUeCKHX | CKOPOCTh PEAKIUK, €€ 3aBUCUMOCTh OT pa3jMYHbIX (PAKTOPOB: MPHPOJBI PEarupyrOIIHX OK 02
peakuuii. XUMHYECKOE| BEIIECTB, KOHIICHTPAI[MM PEardpyONIMX BEIIECTB, TEMIIEPATypbl W IUIOMAAN PEaKIMOHHON IIK1.1

paBHOBECHUC

noBepxHoCTU. TernoBble 3PPEKThl XUMUUYECKUX PEAKIUIl: IK30- U SHAOTEPMHUUYECKUE PEAKIIH.
OOparumMble peakuuu. XuMHU4Yeckoe paBHoBecue. DakTOphl, BIHAIONIME HA COCTOSHHUE
XUMHYECKOTO paBHOBECHsI (KOHLIEHTpPAlLlMS PEareéHTOB WM HPOAYKTOB pEaKIUH, JaBJCHHE,
temneparypa). [Ipunnun Jle Illarense

HpaKTuqecm[e 3aHATHSA

[Tpaktuyeckas pabora NeS5S. «BnusHue pa3nuuHbIX (AKTOPOB Ha CKOPOCTh XUMHUYECKOU
peaKkIum».

Pemienne nNpakTUKO-OPUEHTHPOBAHHBIX 33JaHMH Ha aHanu3 (aKTOPOB, BIHMSAIOLIMX Ha
U3MEHEHHE CKOPOCTH XMMHUYECKOH peakiuu. 3aBUCUMOCTh CKOPOCTH XMMHMUYECKOH peaKIuu OT
IPUCYTCTBUS KaTalu3aTopa Ha MPUMEPE DA3I0KEHUs IEPOKCHAAa BOAOPOJA C IOMOIIBIO
JUOKCHJAa MapraHila M Karajasbpl. PellleHue MNpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUi Ha
npuMeHenne npuHuuna Jle-IllaTenbe 11 HaXOXKIEHUS HANpABICHUS CMEILEHHUS PABHOBECHS
XUMHYECKON peaklMK U aHaJIu3 (PaKkTOpOB, BIUSIONIMX HA CMEIICHHE XMMHUECKOTO PaBHOBECUS
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Tema 1.7.

PactBopsi, TEOpHs
3JIEKTPOJIUTAYECKOMN
JIIACCOLIAAIUN u
HOHHBII 00MeH

Coaep:xxanue y4eOHOIro MaTepuaJia

PactBopel. Bujbl pacTBOpOB 1O COAEpPMKAHUIO PACTBOPEHHOI'O BEHIECTBA. PacTBOpPUMOCTS.
[lonsiTue O naucnepcHbIX cucTemax. VICTUHHBIE W KOJUIOMAHBIE pacTBOphL. MaccoBas [0S
BeniecTBa B pactBope. [lonstue o BomopoaHom nokaszatene (pH) pacTtBopa. DnekTpoiauTuyecKas
mucconuaiis. CuiibHbIC B c1a0ble SJIEKTPOIUTHI, HEIJEKTPOIUTHI. Peakiumn nHoHHOro oOMeHa

JlabopaTopHble 3aHATHS

JlaGopaTtopHnas padora Nel «IIpuroroBieHue pacTBOpOBY.

IIpuroroBineHue pacTBOPOB 3aJaHHOW MACCOBOM JOJIEW PAaCTBOPEHHOIO BEIIECTBA, IIPOBEICHUE
peakiuii HMOHHOrO OOMEHa, OMpeAelieHue Cpelbl pPacTBOPOB BEUIECTB C  MOMOIIBIO
YHUBEPCAJIbHOTO HHJAMKATOpa (KHUCHas, HeHTpasjbHas, IeJIo4yHas). 3aJaHus Ha COCTaBJICHHE
MOHHBIX peakuuid. PerneHue npakTUKO-OpUEHTHPOBAHHBIX DPACUETHBIX 3aJaHHUN Ha PacTBOPHI,
MCIIOJIb3YEMbIE B OBITOBOM M IPOU3BOJCTBEHHOMN AEATEIbHOCTU YEJIOBEKA

OK 01
OK 02
OK 04
OK 07
IIK1.1

KonTpoabHass padora
1

CtpoeHue BellecTBa 1 XMMUUYECKHE peakiuu (1o pasaeny 1)

Paznen 2. Heoprannyeckasi XumMus

10

Tema 2.1.
POU3NKO-XUMHYECKHE
CBOICTBa
HEOPraHUYEeCKUX
BEIISCTB

Coaep:xxaHue yueOHOIro MaTepuaJia

Meramnbl. [lonoxenue weramioB B llepuonnueckoil cucreMe XMMHYECKHUX DJIEMEHTOB.
OCO0OEHHOCTH CTPOCHHS DJIEKTPOHHBIX 000JI04eK aToMOoB MeTaioB. OOmue dusnyeckue
cBoiicTBa MeTawioB. CIlaBbl METAJUIOB. DIEKTPOXMUMHUYECKUN psAJl HANpsHKEHUH METalloB.
XUMHUYECKHE CBOMCTBAa BOXXHEWIIMX META/UIOB (HATPUM, KaJlMi, KaJbIUH, MarHuii, alfOMUHUMH,
IIUHK, XpOM, JKele30, MeAb) W HUX coeAuHeHui. OOmme crocoObl MOTYYEeHHUS METaJlIoB.
[IpumMeHeHrne MeTasuioB B OBITY U TEXHUKE

Hewmeramnsl. [lonoxenue HemeramioB B [lepruonnueckon cucreMe XuMHUECKUX diaeMeHToB J1.M.
MenzeneeBa 1 0COOEHHOCTH CTpOeHHs aTOMOB. DU3nUeckre cBOWCTBAa HEMETAIIIIOB. AJUIOTPONUS
HEMETAIUIOB (Ha MpUMepe KHuciopona, cepbl, ¢ocdopa u yriepona). XMMHUUIECKHE CBOWCTBA U
MIPUMEHEHNE BAXHEUIITUX HEMETaUIOB (TaJIOTeHOB, CEPHI, a30Ta, ¢hocdopa, yriaepoaa u KPeMHHS)
U UX COEAMHEHUH (OKCHIOB, KHUCIOPOACOJEPKAIIUX KHUCIOT, BOJOPOJHBIX COEIUHEHHI).
[IprMeHeHrne BayKHEUIIINX HEMETAJVIOB M UX COCTMHEHUN

XVMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX BEIIECTB (OKCHIIOB, TMIPOKCUIOB,
KHUCIIOT, cojiell u np.). ['eHeTnyeckas CBsA3b HEOPraHWYECKUX BEIIECTB, MPUHAIIEKAILUX K
pa3IMyYHbIM KJIaccaM. 3aKOHOMEPHOCTH B M3MEHEHHUH CBOMCTB IIPOCTBHIX BEILECTB, BOJOPOJIHBIX

OK 01
OK 02
OK 04
IIK1.1
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COGI[I/IHCHPIﬁ, BBICHIUX OKCHUAOB U THAPOKCHUIOB

IIpakTnyeckue 3aHATHS

[TpakTrdeckast padbota No6. « DU3NKO-XUMUYECKUE CBOWCTBA HEOPTAHUYCCKUX BEIIECTBY.
CocraBiieHHE YpPaBHEHMH XMUMHUYECKMX PEaKUMM C ydacTUEM TPOCThIX M CIOXHBIX
HEOPraHWYECKUX BEIECTB: METAUIOB M HEMETA/UIOB; OKCHJIOB METaUIOB, HEMETAUIOB H
aM(OTEepHBIX 3JIEMEHTOB; HEOPraHMYECKUX KHUCIIOT, OCHOBaHUN M aM(OTEpHBIX TUIPOKCHUIIOB;
HEOPraHWYECKHUX COJIEH, XapaKTEPHU3YIOLUX UX CBOMCTBA.

Pacuétel mMacchl BemecTBa WM 00bEMa Ta30B M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WU
00BEMY OJJHOTO M3 yYaCTBYIONIMX B PEAKIMHU BEIIECTB, pacu€Thl mMacchl (00BEMa, KOIMYEeCTBa
BEIIECTBA) MPOJIYKTOB PEaKIMU, €CIU OJHO M3 BEIIECTB UMEET MpUMecH. PerieHue mpakTHKO-
OpUEHTUPOBAaHHBIX 3a/laHUMl Ha CBOMCTBAa, COCTaB, IOJlyueHHE U O€30IacHOE HCI0JIb30BAHUE
BaXHEHIIIMX HEOPraHUYECKHUX BEIIECTB B OBITY M MPOECCHOHATBHOMN AESITeIbHOCTH YETIOBEKa

Tema 2.2. Coaep:xxaHue yueOHOro MaTepuaJia OK 01
Unentnduxanus JlaGopaTopHbie 3aHATHS OK 02
HEOPraHHICCKNX JlaGopaTtopHnas padora No2 «MneHTuduKaus HEOPTraHMIESCKUX BEIIIECTBY. OK 04
BCLIECTB Pemienne skcriepUMEHTANBHBIX 3a/1ad MO0 XMMHUYECKMM CBOMCTBAM METAJUIOB U HEMETAJIOB, IO

pacIO3HABAHUIO M TIOJNIYYCHHUIO COCIMHEHUH METaUIOB W HEMETauioB (B3aMMOJCHCTBHE

THJIPOKCHUIA ATFOMHUHHS C pacTBOpAMU KHCJIOT W Ieniodel,). MaeHTudukanms HeopraHnIecKuX

BEIIECTB C HCIOJb30BAaHUEM HX (PUIUKO-XMUMUYECKUX CBOMICTB, XapaKTEPHBIX KaueCTBEHHBIX

peaknuii. KadecTBeHHBIC peaknuu Ha Cyiab(dar-, KapOoHAT- M XJIOPUI-aHUOHBI, Ha KATHOHBI

METAJIJIOB ¥ KATUOH aMMOHHUS
KonTtposbnasi pabora .
5 CBoiicTBa HEOPraHUYECKUX BEIECTB (TI0 pasaeny 2)
Pasnea 3. Teopernyeckue 0OCHOBBI OPraHUYeCKOM XUMHUH
Tema 3.1. Copaepxxanue yueOHOro MaTepuasa OK 01

Knaccudukanus,
CTPOCHHE 51
HOMEHKJIaTypa
OpPraHUYECKUX BEIIECTB

ITpenmeTr opraHMuYecKOil XUMHUHU: €€ BOZHUKHOBEHUE, PA3BUTHE U 3HAUYECHUE B NOJYYEHHHM HOBBIX
BEIIECTB M MarepuayoB. Teopus cTpoeHus opraHnueckux coeamHeHnii A.M. bytneposa, eé
OCHOBHBIE NOJI0kKeHU. CTPYKTYpHBIE (POPMYJIBI OPraHUYECKUX BellecTB. | oMosorus, n3oMepus.
XuMHYecKas CBSI3b B OPraHU4YECKUX COCTUHEHUSX: KPAaTHBIE CBSI3U, G- U T-CBS3H.

HpCI[CTaBJ'ICHI/IC 0 Knaccmbnxaunn OpTraHUYCCKUX BCIICCTB. HOMCHKHaTypa OpPraHu4CCKUx
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COEIMHEHUH (cucTeMaTHYECKasl) U TPUBUAJIbHBIC HA3BAHUS BaXKHEHIINX MIPEICTABUTENEH KIIaCCOB
OpraHUYECKUX BELIECTB

HpaKaneCRne 3aHATHSA

[Tpaktuueckas padota No7. «HoMeHKIaTypa OpraHUYECKUX BEIIECTBY.

OsznakomiieHne ¢ oOpa3llaMM OpraHMYECKUX BEIIECTB W MaTepuajlaMd Ha HX OCHOBE,
MOJIEJTUPOBAHUE MOJIEKYJI OPraHUYECKUX BEUIECTB, HAOMIOACHHUE U OMMCAHUE IEMOHCTPAIIMOHHBIX
OIBITOB 110 MPEBPALICHUIO OPraHUYECKUX BEIIECTB IpU HarpeBaHuM (IU1aBieHUE, OOyTIMBaHUE U
ropenue). CocTaBieHUE MOJHBIX U COKPALIEHHBIX CTPYKTYPHBIX (POPMYII OPraHUYeCKUX BEIIECTB
OTJIENbHBIX KJIAcCOB, HCIOJb3Yys WX Ha3BaHUA [0 CHUCTEMATUYECKOM U TpUBHUAIBHOU
HOMEHKJIaType (ITHJIEH, aleTWiieH, TaulepuH, ¢eHon, GopMaiabAerul, YKCycHas KHCIOTa,
rmnuH). Pacdersl mpocteiiiedt GpopMmysbl OpraHu4ecKod MOJIEKYJIbl, UCXOJS U3 3JIEMEHTHOIO
cocrana (B %)

Pasnen 4. YrieBoaopoabl

10

Tema 4.1.
YrieBonopoapl M HX
IPUPOJHBIE UCTOYHUKU

Coaep:xxanue yueOHOIro MaTepuasa

[TpenenbHbIE YIIeBOIOPOAbI (AJIKaHbI): COCTAaB U CTPOECHUE, TOMOJIOTMUECKUN psil. MeTaH U 3TaH:
COCTaB, CTPOEHHUE, (U3UYECKHE M XMMHUYECKHE CBOICTBAa (pEaKkUMM 3aMELICHUs U TOpPEHHs),
IIOJIYYEHUE U IPUMEHEHHE.

HenpenenbHble yriieBOOPO bl (ATKEHBI, ATKAMEHBI, aJIKHHBI).

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKUH psl. DTHWICH W MPOMUJICH: COCTaB, CTPOCHHE,
dbusznyecKkue U XMMHYECKHe CBOWCTBA (peaKIuy TUIPHUPOBAHUS, TaJOTEHUPOBAHUS, THIpATalIUH,
OKHUCIICHUS U TIOJIMMEPHU3AINH ) TIOJyYeHUE U PUMEHEHHE.

Ankanuensl: OytaaueH-1,3 u meTunOyraguen-1,3, XuMHUYecKoe CTPOCHHE, CBOMCTBA (peakius
MOJTUMEPH3AIMHK), TPUMEHEHHE (111 CHHTE3a MPUPOTHOTO U CHHTETHYECKOTO KayuyKa U PE3UHBI).
AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKUH psld. AILIETUICH: COCTaB,
XUMUYECKOE CTpOoeHue, (U3NYECKUe W XUMUYECKHE CBOMCTBA (peaklW TUIPUPOBAHUS,
raJIOTCHUPOBAHUS, TUApPATallMd  TOPEHUS), TOJY4YeHHE ¢  NpPUMEHeHHe  (MCTOYHHK
BBICOKOTEMIIEPATYPHOT'O TIAMEHH JUISl CBAPKH M PE3KH METAJIOB)

ApomaTtrueckue yriieBoJopoAabl (apeHbl). beH301 u Toiyod: cocraB, cTpoeHUe, (QU3UUECKHE U
XUMHUYECKHE CBOMCTBA (peaklUU TajJOreHUpPOBAaHUS U HUTPOBAHMS), MOIYYEHHE U MPUMEHEHHUE.
TokcHuHOCTh apeHOB (BiIUsHUME OSH30J1a Ha OpPraHW3M 4YeJOBeKa). | eHeTHYecKas CBSI3b MEXKIY
YIJIEBOJOPOAAMH, IPUHAICKAIIMMH K Pa3JIUYHBIM KJIACCAM.

OK 01
OK 02
OK 04
IIK1.1
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[TpupoaHble UCTOUHUKH YTIeBOAOpOAOB. [Ipupoauslii ra3 u nomytHele HedTsaHbie ra3el. Hedts n
e€¢ mnpoucxoxiaeHue. CrocoObl mnepepaOOTKM He(QTH: IEPEroHKa, KPEKUHI (TepMUYECKUH,
KaTauTHUecKuil), mmponu3. IlpomykTel mepepa®oTku  HedTH, HX NOPUMEHEHHE B
IIPOMBIIIJICHHOCTH

U B ObiTy. KaMeHHBIH yTroJib M IPOJYKTHI €r0 IepepaboTKu

Tema 4.2. Coaep:xkaHue y4eOHOIro MaTepuaJa 2 OK 02
@usuko-xumuueckue | JlabopaTopHble 3aHATHS OK 04
CBOMCTBA JlaGopatopHas pabota Ne3 «CBoicTBa yIiaeBOJOPOIOBY.
YTI€BOAOPOIOB TpuBuanpHas U MeXJIyHapoJHas HOMEHKJIATypa, XMMHUYECKHE CBOWMCTBA, CIIOCOOBI IMOJyYEHUs 2

yraeBogopoaoB. [losyueHue sTuiieHa W H3y4yeHHE €ro CBOMCTB. MojenupoBaHHe MOJEKYT U

XMMHUYECKUX TPEBPAILCHUN YIIICBOAOPOIOB (Ha MpUMEpe dTaHa, ATUIICHA, AlleTHJICHA U Jp.) U

raJIoreHOIPOU3BOIHBIX
Paznea S. Kuciopoaoconepskamnue oprannyecKkie coeIuHeHus 14
Tema 5.1. Copnepxxanue y4eOHOro MmaTepuaJia 2 OK 01
Cruptsl. ®enon [IpenenbHbIC OTHOATOMHbBIC CIIUPTHI (METAHON U TAHON). CTPOCHUE, (PU3UICCKHE U XUMUYCCKHE OK 07

CBOICTBa (peakUMM C aKTUBHBIMHM MeETaJlJlaMH, T'aJJOr€HOBOJOPOJIaMHU, TOpEHHUE), NIPUMEHEHUE.

BonopoaHele cBs3n MexAy MOJIEKyJamMH CHUPTOB. PU3MOJIIOTMYECKOE NEHCTBHE METaHOJA U

3TaHOJIa Ha OPraHU3M YeJIOBEeKa.

MHoroaroMHble CIUPTHI (ITUICHIIIUKONb M TJIHMIEPHH). CTPOCHUE, (PU3UYECKHE M XUMHYCCKHE 1

CBOMcTBa (B3aMMOJIEHCTBHE CO WICJIOYHBIMM MeETaJlJlaMHM, KadeCTBEHHAs peaklus Ha

MHOTr0aTOMHBIE cnupThl). Pusnonornyeckoe AeHCTBHE HA OpraHU3M uenoBeka. lIpumeHeHue

[JIMLIEPUHA U STHJICHTJIUKOJIS.

@®enon. CTpoeHHE MONEKYNbl, (U3MYECKHEe U XUMHUYECKHe cBoicTBa (eHona. TOoKCHYHOCTH

deHona, ero GuU3NOIOrHYECKOE ICWCTBUE HA OPTaHU3M YenoBeka. [Ipumenenue dhenona
Tema 5.2. Copepxxanue yyeOHOro MmarepuaJia 1 OK 01
AJBIeTHIbI. Anpneruapl M KeTOHBI ((hopManbaerus, areTalbIeruj, aleToH): CTpoeHue, (U3NYEeCKue H OK 02
KapOoHOBbIE KUCIOTHL. |XMMHUYECKHE CBOMCTBA (pEaKlMM OKUCICHUS W BOCCTAHOBJICHHS, Ka4eCTBEHHBIC PEAKIHH), OK 04
Crnoxubie 3¢upbl MOJIyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TpeJiesibHble KapOOHOBbIE KHCIOTHI (MypaBbUHAs M YKCYCHas KHUCIIOTHI): 1

cTpoeHHe, (u3MUeckue W XHUMHUYECKHE CBoOMcTBa (OOIIMEe CBOMCTBA KHUCIOT, peakuus
TepudUKanMu), MojdydyeHHue U mnpuMeHeHue. CTeapuHOBas M OJIGMHOBas KHUCIOTHI Kak
MPEJICTABUTENIN BBICHIMX KapOOHOBBIX KUCIOT. Mbljla KaK COJIM BBICHIMX KapOOHOBBIX KHCIOT, HX
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MOIOILIEE ACHCTBHE.
CrnoxHble 3pUpbl KaK NPOU3BOJHBIE KapPOOHOBBIX KUCIOT. ['MApOaM3 CloKHBIX 3pupoB. Kupsl.
I'mpposns xupos. [Ipumenenue xupoB. buosornueckas posib )KUPOB

Tema 5.3.
VYrieBoabl

Conep:kaHue y4eOHOIr0o MaTepuaJa

VYrneBoasl: cOCTaB, KiacCH(UKAIUSA YIIEBOAOB (MOHO-, AM- M ToOJHcaxapunabl). [okoza —
IPOCTEHIIMA MOHOCAaXapHJl: OCOOCHHOCTH CTPOEHHUS MOJIEKYJIbl, (U3NYECKUEe U XUMHUYECKHE
CBOMCTBa INIOKO3bI (B3aumogneicTBue ¢ ruiapokcuaom wmenu (II), oxucinenne aMMuadHbIM
pactBopoM okcuja cepebpa (I), BocctaHoBiIeHUE, OpOKEHHUE TIIIOKO3bI), HAX0XKJCHUE B IIPUPO/IE,
NPUMEHEHHE TJIOKO3bI, OWOJIOTHYECKass pOJIb B JKU3HEICATEIHHOCTH OpPraHHW3Ma YelIOBeKa.
®otocunTe3. PpyKTO3a KaK H30MEP TIHOKO3BI.

Caxapo3za — NpeacTaBUTENb JUcCaxapuzioB, TUIPOJIM3 Caxapo3bl, HaXO0XJEHUE B MPHUPOAE U
IpUMEHEHHE.

[Tonmucaxapuapl: Kpaxmal M LEJUI0J03a KakK NpUpojHble mnonumepbl. CTpoeHue Kpaxmaia u
LEJUTI0JI03b], (PU3NUECKHEe U XMMUYECKHE CBOMCTBA Kpaxmaia (T'MIpoin3, KayeCTBEHHAs Peakiusl ¢
MOJIOM)

OK 01
OK 02
OK 04

Tema 5.4,
DOU3NKO-XUMHYECKIE
CBOMCTBA
KHUCJIOPOJ0COAEPKAIINX
OpraHU4YeCKUX
COCTMHCHUI

Coaep:xxanue yueOHOro MaTepuaJia

HpaKTuqecm[e 3aHATHSA

[Ipaktuueckass pabora Ne. «Homenkiarypa  KHCIOPOIOCOAEPKAIIUX  OPraHUYECKHUX
COEIMHEHU .

TpuBnanpHas ¥ MeXIyHapo/JHas HOMEHKJIATypa, XMMHUYECKHE CBOWMCTBA, CIIOCOOBI MOJyYEHUs
CIUPTOB U (HEHOIIOB, KAPOOHOBBIX KUCIOT U 2PUPOB, albJACTHAOB U KeTOHOB. COCTaBIECHHE CXEM
peakuuii (B TOM YMCIE€ MO TNPEUIOKEHHBIM IIEMOYKaM MPEBpAIICHUI), XapaKTepU3YIOLIUX
XUMHUYECKHE CBOMCTBA KUCIOPOAOCOAEPKALUIMX OPIrAaHUUYECKUX COSMHEHUN

JlabopaTopnasi pabora Ned. «XuMHuueckre CBOMCTBA CIUPTOB U YKCYCHOM KUCIIOTBI».
[TpoBenenue, HaOMIOJEHHE U OINUCAaHME JEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CIHPTOB,
Ka4eCTBEHHbIC PEAKIMA OJHOATOMHBIX CIHUPTOB (OKucieHue 3TaHoia okcumoM wmemu (I1)),
MHOTOAaTOMHBIX CIHPTOB (B3aUMOJEHCTBUE riuiepuHa ¢ ruapokcuaom meau (I1)), anprerumos
(oKUCIIeHHe aMMHUauHbIM pacTBopoM okcuma cepebpa(l) u  ruapokcumom wmemm  (I1),
B3aMMO/IEHCTBHE KpaxMalia C MOJIOM), M3yUeHHE CBOMCTB pacTBOPA YKCYCHOM KUCIIOTHI

OK 01
OK 02
OK 04

Pa3znen 6. A3oTcoaeprkaniue OpraHnyecKue coeIuHeHus

o

Tema 6.1.
AMUHBI.

Coaep:xxanue yueOHOIro MaTepuaJia

SN

AMUHBI: METUJIAMHH — MPOCTEUIINI TNpeACTaBUTEIb aMHUHOB: COCTaB, XMMHUYECKOE CTPOECHHE,

N

OK 01
OK 02
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AMHUHOKHUCIOTHI. du3nYeCKre U XUMUIECKIE CBOMCTBA, HAXOXKCHUE B IIPUPOJIC. OK 04
benku AMUHOKHCIOTHl Kak aM(pOoTepHble oOpraHuyeckue coeauHeHus. Ddusznueckue M XUMHUYECKHE
CBOMCTBAa aMHMHOKHMCIOT (Ha @IpUMepe IVIMLKHA). buosornyeckoe 3HAYEHHE aAMHHOKMCIIOT.
IMenTuaer.
Benku kak mpuponaHbie monmuMepsl. [lepBuuHas, BTOpUYHAS M TPETHYHAS CTPYKTypa OEIKOB.
XUMHUYECKUE CBOWCTBA OENIKOB: THAPOIIN3, JeHATYpAallKs, KAYECTBEHHbIC PeaKIIMK Ha OEJIKU
IIpakTHYecKue 3aHATHS
JlabopaTopnasi paboTa Ne5«CBoiicTBa a30TOCOIEPKAIINX OPTAaHHUECKUX COSIMHEHHIN.
dusnueckue U XMMUYECKHUE CBOMCTBAa aMHHOB (PEaKIIMHU C KUCIOTAaMHU M TOPEHUS) U aMUHOKUCIIOT
(na mpumepe runuHa). HabmioneHue u omnucaHue JEMOHCTPALMOHHBIX OIBITOB: JACHATYpalus
OCJIKOB IIPY HArpEeBaHUHU, IIBETHHIE PEAKIIUU OCIKOB
Pasnen 7. BoicokoMoOJIEKYIsIpHBIE COeTHHEHUSI
Tema 7.1. Coaep:xaHue y4eOHOIro MaTepuaJia OK 01
IInactmaccel. IIpakTHYeckHe 3aHATHSA OK 02
Kayuyku. Bookna [Tpaktueckas padora Ne9. «CuHTe3, aHaIM3 W KIACCHU(PHUKAIUS BBICOKOMOIEKYISPHBIX OK 04
COEIMHEHUI» IIK1.1
OCHOBHBIE TOHATHS XHUMHHM BBICOKOMOJIEKYJISIPHBIX COEIWHEHUW: MOHOMEp, IOJIUMED,
CTPYKTYpHOE 3BEHO, CTEHEeHb IOJUMEpPU3AIMM, CPEAHssI MoJeKyispHas Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN — TIOJIMMEPHU3ALIUS U MOJTUKOHAECHCAIUS.
O3zHakomieHne ¢ oOpa3laMu HPUPOIHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, Kay4yyKOB!
MJIaCTMACCH (TIOJMATUIICH, TOMUIPONIICH, MOTUBUHUIXIOPU, MOJUCTUPON); HATypalbHBIA U
CHHTETUYECKHE Kayuyyku (OyTaIMEeHOBBIHA, XJIOPOMPEHOBBIM U H3OMPEHOBBIN); BOJIOKHA
(naTypanbHBIC (XJIOTMOK, IIEPCTh, INENK), HCKYCCTBEHHBIC (aI[ETaTHOE BOJOKHO, BHCKO03a),
CHHTETHYECKHUE (KaIPOH M JIaBCaH)
KonTtposabnasi pabGora .
3 CTpyKTypa ¥ CBOMCTBA OPraHUYECKUX BelecTB (1Mo pasjaenam 3-7)
IpodeccuonaabLHO OPHEHTHPOBAHHOE COlep:Kanue (codepKanue IPHUKJIATHOI0 MOLy.1s1)°
Pa3nen 8. Xumusi B ObITY H IPOU3BOJACTBEHHOI 1eATEIbHOCTH YeJI0BEKA OK 01
Tema 8.1. \Conepmaﬂne y4eOHOro MarepuaJia OK 02




XHUMHYECKHE
TEXHOJIOTHH

B ITOBCETHCBHOM
u  TpodeCcCHOHAITBHON
JIeSITEILHOCTH YeJIOBEKa

[TpaBuiia AKOJIOTMYECKU IEI€CO00Pa3HOr0 MOBEACHUS B OBITY W TPYIOBOH JAESATEIHLHOCTH B
LEISAX COXPaHEHUsI CBOETO 3JI0pPOBbSl M OKPYXKAOUIEH MNPUPOJHOM Cpelbl, ONacHOCTb
BO3JCHCTBUS HA JKUBBIE OPraHU3Mbl OPraHUYECKUX BEIIECTB  OTACJIBbHBIX  KIJIACCOB
(YyrneBomopojbl, CHUPTHI, (PEHONBI, XJIOPOPraHUYECKHWE MPOU3BOJHBIC, AalbACTUIBI WU [p.),
MOKa3aTellb NPeIesIbHO TOIYCTUMOW KOHUEHTPALMU U €TI0 UCIIOJIb30BaHHUE.

Ponp xumun B obOecrneyeHUH HSKOJOTUYECKOW, DHEPreTHUYECKOM M MUIIeBOW 0e30MacHOCTH,
Pa3BUTUU  MEIUIMHBI, CO3JaHUM HOBBIX MarepuajioB (B 3aBUCMMOCTH OT BHJA
poecCHOHANBHOM JesTeNbHOCTH), HOBBIX UCTOYHUKOB SHEPTUu (aJbTepHATUBHBIE UCTOYHUKU
sHeprun). [loHSATHE O HAy4HBIX METOJAX I[IO3HAHUS BEIIECTB W XUMHUYECKHUX PEaKIUil.
[IpencraBinenuss o0 OOMUX HAYYHBIX MPUHLMIAX MPOMBIIUIEHHOTO MOJYyYEHUs Ba)KHEHIIMX
BEIECTB (Ha MpUMEpPaxX MPOU3BOJCTBA aMMHUAaKa, CEPHON KUCIOTHI, METAHOJIA).

XuMUsg U 370pOBbE UENOBEKa: TMpaBuiia OE30MACHOTO HCIOJIB30BAHUS JICKAPCTBEHHBIX
IpernapaToB, OBITOBOM XMMHH B ITOBCETHEBHOMN YKH3HU

IIpakTH4yecKkue 3aHATHS

[Ipaktuyeckas pabora NelQ. «IlpuMeHeHHE XUMHUYECKHX BEIIECTB M TEXHOJIOTHH C yYeTOM
Oyay1iel npodeccuoHanbHOM eATETbHOCTH.

Pemienne kelc-3a1ad 1Mo TeMmam: IHIIEBBIE IPOAYKTBI, OCHOBBI PAllMOHAIBHOIO IHUTaHUS,
BAOXHEHIINE CTPOUTENBHBIE M  KOHCTPYKIIMOHHBIE  MAaTEpHajbl, CEIbCKOXO3SMCTBEHHOE
IIPOU3BOJCTBO, KPAcCKH, CTEKJIO, KEpamMHKa, MaTepuajbl I SJIEKTPOHUKH, HAaHOMATEpHAJIbI,
TEeKCTHJIbHbIE BOJIOKHA, MCTOYHMKH SHEPrHM, OpraHMYeCKHe W MHHEpajbHble YA0OpeHHUs,
JIEKapCTBEHHbIE U KOCMETUYECKHE Ipernaparhl, ObITOBask XMMHUsI, MaTepUalbl U3 UCKYCCTBEHHBIX U
CUHTETHUYECKUX BOJIOKOH.

3amura: [lpencraBieHue pe3ysabTaTOB peIIeHHMs] Keic-3amad B opMe MHUHHU-TOKIAAa
(JromyckaeTcst MCIoJIb30BaHUe IrpaMueCKUX U MPE3eHTAllMOHHBIX MaTepHaJIoB)

OK 04
OK 07

IIpomMe:xxyTouHasi aTTecTalus MO AUCHUILIMHE (TudPEepEeHIIMPOBAHHBIN 3a4€T)

Bcero

68
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3. VCJIOBUSI PEAJIM3ALIUM TIPOTPAMMBbBI OBLLIEOBPA30OBATEJIBHOM
JUCLMUIIUHBI

3.1. TpedoBaHusi K MUHUMAJbHOMY MATePHAJbHO-TEXHHYECKOMY O0ecre4eH 0

Jnst peanuzany IpOTpaMMbl JUCHUIUIMHBL JOJDKHBI OBITH TPETYCMOTPEHBI CIIEIYIOIIne
CIeIMANIbHBIC IOMEIICHUS: YIeOHbI KAOMHET XUMUU H/UIIN y4eOHOU XUMHUYECKOH TabopaTopuH.

O6opynoBanue y4eOHOro kaOWHeTa (HArJsgHBIE MOCOOHMS): HAOOPHI IMIAPOCTEPIKHEBBIX
MojieJIel MOJIeKyJl, MOJICIH KPUCTANIMYECKUX PEHIETOK, KOJUIEKIIUU MPOCTHIX U CIOKHBIX BEILIECTB
W/WJIM KOJUIEKIIMH MTOJIMMEPOB; KOJUIEKIIHMS TOPHBIX IOPOJl U MUHEpaoB, Tabiauia MeHeneesa.

Texnuyeckue cpencrtBa oOydeHHUs: KOMIBIOTEP C YCTPOHMCTBAMHU BOCIPOU3BEACHUS 3BYKa,
MYJIbTUMEIHA-TIPOSKTOP C IKPAHOM, MYJIbTUMEANAHAS JT0CKA.

O6opynoBanue JrabopaTopud W pabodYnMx MecT JabopaTopuu: MEH3YPKH, IHIICTKH-
KaIeJIbHUIIBI, TEPMOMETPBI, MHKPOCKOII, JYIbI, IPEIMETHbIC W TOKPOBHBIC CTEKJIA, IUIAHIIETHI IS
KaleJIbHBIX peakiuii, GpuibTpoBaigbHas Oymara, MPOMBIBAJIKH, CTEKISTHHBIE MPOOUPKH, PE3HHOBBIC
npoOKu, (QOoHApHKH, HAOOpP PEaKTUBOB, CTEKISIHHbIE MATOYKH, IITATHBBI AJs MPOOUPOK; MEpHBIE
WIMH]PBI, BOPOHKU CTEKJISIHHBIC, BOPOHKHU JAenuTeNbHble munuaapudeckue (50-100 mu), cTynku ¢
necTukoM, (aphopoBble YaIlIKW, MUHIETHI, (QUIBTPHI OyMa)kHbIe, BaTa, Mapiii, 4acOBBIE CTEKIa,
ANEKTPOIUIUTKH, JTaOOpaTOpHBIE MITATUBBI, COHUPTOBBIC TOPEIKH, COUYKH, MPUOOp Ui MOTYYCHHUS
ra3oB (WM poOHUpPKa ¢ Ta300TBOIHOMN TPYOKOIA), NepKaTeNn ISl TPOOUPOK, CKIISTHKH IS XPaHCHHS
pPEaKTHBOB, pa3fgaTOuyHbIe JIOTKH; XxuMmuueckue ctakansl (50, 100 u 200 mu); mmarend; MUHIETHI;
TUTEJIbHBIC LI, CEKYHIOMEpPHI (TaiiMepsr), MepHble npooupku (Ha 10—20 Mir) 1 MepHBIE KOJIOBI
(25, 50, 100 u 200 mut), BoasiHAst OaHs (UIIM TEPMOCTAT), CTEKJISTHHBIC MAJIOYKH; KOHUYECKHE KOJIOBI
st TutpoBanus (50 m 100 mu); MHAMKATOpPHBIE MOJOCKH i ompeaeneHuss pH u cranmaptHas
WHAWKATOpHAS IIKaNa; YHUBEPCATbHBIM HHIUKATOp; nuneTku Ha 1, 10, 50 mu (unu gozaropsl Ha 1, 5
u 10 mur), GropeTku Ajsi TATPOBaHUs, MeAUIMHCKUE mmpuilsl Ha 100—150 mu1, nabopaTopHble n/nmm
aHaJUTHUYeCcKue Bechl, pH-MeTphl, CcymniabHbIN mKad, U Ap. 1adopaTopHOe 000pyA0BaHHE.

3.2. Nudopmanuonnoe odecneyenue od0yuenus. [lepeyeHb pekoMeHyeMbIX YUeOHBIX
u3nanmii, UHTepHeT-pecypcoB, 10NOJTHUTEIBLHOM JIUTEPATYPbl
OcHoBHas uTeparypa:

Ne /1 | UcTouHuK

1 Pymsutuc, I'. E. Xumus : 0Oa3zoBbiii ypoBeHb : yuebHuk / I'. E. Pymsutuc, @. T.
®denpaman. — 2-e u3., crep. — Mocksa : [IpocBemenue, 2025. — 336 ¢. — ISBN 978-
5-09-121347-8. — Tekcr : anekTpoHHbIH // JIaHb : 2JIEeKTPOHHO-OMOIMOTEYHAS CHCTEMA.
— URL: https://e.lanbook.com/book/473036 (nata oOpamenus: 19.05.2025).

2 Panenxuit, A. M. Xumus : 6a30BbIil YPOBEHD : TPEHUPOBOYHBIE U TIPOBEPOYHBIE PAOOTHI :
yueOHoe mocobue / A. M. Papeuxuii. — 2-e usn., crep. — Mocksa : IIpocsenienue,
2025. — 79 ¢. — ISBN 978-5-09-121348-5. — Tekct : anexkTpoHHbId // JlaHb :

AIeKTpOHHO-0MOmoTevHas cuctema. — URL: (mata o6pamenns: 11.03.2026).

3 I'abpuensn, O. C. Xumus : 10-i knace : 6a30BbIi ypoBeHb : yuebHuk / O. C. 'abpuensH,
N. T. Octpoymos, C. A. CnagkoB. — 7-e u3n., crep. — Mocksa : [Ipocsemnienue, 2025.
— 128 ¢. — ISBN 978-5-09-120190-1. — Tekcr : smekTpoHHbIH // JIaHb : 3JI€KTPOHHO-
oubnmoreunas cucrema. — URL: https://e.lanbook.com/book/473033 (mata oOpamieHus:
11.03.2026)

23



JlononHuTenbpHas IuTepaTypa:

Ne i/t

cTounuk

1

I'munka, H. JI. O6mas xumust. [IpakTukyM : y9eOHUK JUIst CpeTHEro MpodecCuOHATBEHOTO
obpazoBanus / H. JI. I'munka ; mox penakuuerd B. A. IlonkoBa, A. B. babkosa, O. B.

HecrtepoBoit. — MockBa : MW3parensctBo IOpaitr, 2026. — 248 c. —
(ITpoeccuonanvuoe obpaszoBanme). — ISBN 978-5-534-17503-5. — Tekcr
anekTpoHHbld //  OOpa3oBarenpHas 1aTtdopma  IOpaitt  [caiit]. —  URL:

https://www.urait.ru/bcode/583971 (nara obpamenus: 11.03.2026)

[Ilep6akoB, B. B. Heoprannueckas xumusi. Bonpocs! u 3agaun : y4eOHUK 711 CPETHETO
npodeccuonansHoro oopazosanus / B. B. lllep6akos, A. A. ®upep, H. H. bap6otuna. —

2-¢ wu3n., ucnp. u jgon. — MockBa : M3marensctBo lOpaiit, 2026. — 107 c. —
(ITpoeccuonansnoe obpazoBanue). — ISBN 978-5-534-09133-5. — Teker
anekTpoHHBI //  OOpazoBarenpHass miatdopma  IOpaiit  [caiit]. —  URL:

https://www.urait.ru/bcode/586122 (nara oopamenus: 11.03.2026).

HepI/IO,I[I/ILIGCKI/Ie U3JaHUsA

Ne /1 | Uctounuk

1 EcrecTBeHHble UM TEXHHYECKHE HAyKH : Hayd. KypHas / rii. pea. A. 1. XaBkuH. —
Mocksa : OOO "UznarensctBo "CnytHuk+", 2002 — .— Beixoaur 12 pa3 B roa. —
ISBN neuarnoii Bepcun 1684 — 2626. — TekcT : HEMOCPEICTBEHHBIH.

2 [Tpupona: Hayu.-momy:. xypHan / yapeaurenu : PAH; Hayunslii u u3natensckuii eHTp

"Hayxa" PAH. — Mocksa : Hayunslif u usgarensckuii neurp "Hayka" PAH, 1912 — —
Beixomur 12 pa3 B roxa. — ISBN mewatnoit Bepcum 0032-874X. — Tekcr
HETIOCPEICTBCHHBIM.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSA
OBIIEOBPA3OBATEJBbHOM JUCHUTIJINHBI

KoHTposnb u oueHka pe3yiabTaToB 0OydeHHUsl OCYIIECTBISETCS IMpernojaBaTesieM B Mpolecce

MMPOBCACHUA IMPAKTHUYICCKUX 3aHATUH U na6opaTopHHx pa60T, TECTUPOBAHUA, a4 TAKIKEC BBIITOJIHCHUA

O6yLIaIOH_II/IMI/IC$I HHAWBUIYAJIbHBIX 3aZ[aHI/II>'I, IMPOCKTOB, HCCIIe0BaHUM. Pe3y.]'IBTaTLI O6y‘leHI/I$I

ONpeACIIAOT, YTO o6yqa10mnec>1 JOJIKHBI 3HAThb, ITOHUMATh U ACEMOHCTPUPOBATH IO 3aBCPIICHUU
HU3YYCHUS JUCHUIIIINHBI.

Jns hopMUpOBaHMS, KOHTPOJS M OLEHKH pe3yJIbTaTOB OCBOCHMs Y4eOHON JMCHUIUIMHBI

UCIIOJIb3YETCSl CHUCTEMa OLIEHOYHBIX MEpPOIPHUSITHM, NMpeAcTaBlsfomas coO00l KOMIUIEKC Y4YeOHBIX
MEPONPUITHH, COTJIACOBAHHBIX C pe3yJibTaTaMu 00yueHus u chopMynnpoBaHHbIX ¢ yuerom OI'OC
COO (mpemmetnsbie pe3yabtathl o aucturiuae) u GI'OC CIIO.

No

T
OK/TIK | Monyns/Pa3gen/Tema PesynbTar 00ydeHus 1t OueHquvb g
MEPOTPHSITHIA

OcHOBHOE coaepkaHue

®opmynupoBaTh 0azoBsle |KoHTpoJbHas padoTa

Pazgen 1.
MOHATHSI U 3aKOHBI XUMUU |CTpoeHUeE BellecTBa U

TeopeTnueckue OCHOBBI

XUMUYECKUE PeaKInu (1o
XAUMHAA

paznmeny 1)
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OK/IIK

Monyns/Paznen/Tema

Pesynbrar 00yuenus

Tume! OLEeHOYHBIX
MEpOIPUATHI

11

OK 01

OCHOBHBIE XUMHUYECKHE
MOHSTHS U 3aKOHBI,
CTPOSHHE aTOMOB
XAMHUYECKHX DJIEMEHTOB

CocTaBlIsITh XUMHUUYECKHE
(hOpMyJIBI COCMHEHHI B
COOTBETCTBHH CO
CTEIEHBIO OKUCICHHUS
XUMHYECKHUX DJIEMEHTOB,
HCXOIS U3 BAJIEHTHOCTH U
ANEKTPOOTPHUIIATEITLHOCTH

1. Tect «CtpoeHue aToMOB
XAMUYECKHX DJIEMEHTOB U
MPUPOJIA XUMHUIECKON
CBSI3IY.

2. 3amauy Ha COCTaBJICHUE
XUMHUYECKHX (POpPMYT
JIBYXaTOMHBIX COEUHEHUN
(okcHuII0B, CyTbPHUIOB,
TUAPUJIOB U T.I1.).

3. 3amagus Ha
HCIOJIL30BaHHUE
XAMHYECKOH CUMBOJIMKH U
Ha3BaHUU COCTUHEHUH 110
HOMEHKJIaType
MEXIYHApOJIHOTO COI03a
TEOPETUYECKOUN 1
MPUKJIAJIHON XUMHUHU U
TPUBUAJILHBIX Ha3BaHUU TSI
COCTaBJICHUS XUMUYECKHUX
(hopMyI1 TBYXaTOMHBIX
COCTMHCHUH (OKCHJIOB,
Cynb(hUI0B, THAPUIOB U
T.I.) U IPYTUX
HEOPTraHUYeCKUX
COEIMHEHUH OTIEIBHBIX
KJIaCCOB

1.2

OK 01
OK 02

[Tepuonnueckuii 3aKOH U
[Iepuonnueckas
CUCTEMA XUMHUYECKUX
anemeHToB /1. .
MeneneeBa, ux CB3b C
COBPEMEHHOU TeOpUEN
CTPOEHHUSI ATOMOB

XapakTepru3oBaTh
XMMHYECKHE IEMEHTHI B
COOTBETCTBHUH C UX
I0JIO)KEHUEM B
MIEPUOAUYECKON CUCTEME
XMMHYECKHX DJIEMEHTOB
.. Menneneena

1. Tect «MeTamnueckue /
HEMETaJNIMUECKHE
CBOICTBA,
ANEKTPOOTPHUIATENEHOCTD U
CPOJICTBO K 3JIEKTPOHY
XUMHYECKHX 3JICMEHTOB B
COOTBETCTBHE C UX
AIEKTPOHHBIM CTPOSCHUEM H
MMOJI0KEHUEM B
MIEPUOIUYECKON CHCTEME
XUMHYECKUX 3JICMEHTOB
J.1. MeHaeneeBay.

2. [IpakTudeckue 3a1anus
Ha YCTAHOBJICHUE CBSI3U
MEXIy CTPOCHHEM aTOMOB
XUMHYECKHUX DJIEMEHTOB U
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OK/IIK

Monyns/Paznen/Tema

Pesynbrar 00yuenus

Tume! OLEeHOYHBIX
MEpOIPUATHI

MIEPUOUUYECKUM
U3MEHEHHUEM CBOMCTB
XUMHUYECKHX 3JIEMEHTOB U
UX COCIUHEHUN B
COOTBETCTBUM C
10JIO)KEHUEM
[Iepnonnueckoii cucreme.
3. IlpakTuko-
OpPUEHTUPOBAHHBIE
TEOpEeTUYECKHE 3aJJaHNs Ha
XapaKTepu3aluio
XUMHUYECKHX 3JIEMEHTOB:
«Mertannuueckue /
HEMETAJUIMYECKUE
CBOMCTBA,
ANEKTPOOTPHULIATENBHOCTD U
CPOJCTBO K AJIEKTPOHY
XUMHUYECKHX 3JIEMEHTOB B
COOTBETCTBUE C UX
3JIEKTPOHHBIM CTPOEHUEM U
HOJIOKEHHUEM B
NEPUOINYECKON CUCTEME
XUMHYECKHUX 3JIEMEHTOB
J.1. MenneneeBa

1.3

OK 01
OK 04

Crtpoenue BEII[ECTBA

U 1Opupoaa XUMHYCCKO

)71

cBs3u.  MHorooGpasue

BCIICCTB

Pemenne 3ananuit Ha
COCTaBJICHHUE 3JIEKTPOHHO-
rpaduueckux Gopmyn
2JIEMEHTOB 1—4 nmepuooB

[IpakTrueckue 3aganus Ha
ONpeAeICHUE XUMUYECKON
AKTHUBHOCTH BEIIECTB B
3aBUCUMOCTH BHJIA
XUMUYECKOH CBA3U U TUIA
KPUCTAJUIMYECKOU PELIETKU

14

OK 01
OK 02

Knaccudukanus,
HOMEHKJIATypa
HEOPTaHUYECKUX
BEIIECTB

u

Pemenue npaktuueckux
3aJlaHui 110
KJacCU(UKAILINH,
HOMEHKJIAType U
XUMUYECKUM (popMyiam
HEOPraHWYECKUX BEIIECTB
Pa3INYHBIX KJIACCOB
Ha3BaHUS BEIIECTB 10
MEXIYyHAPOAHOU
(UIOTTAK) nnmn
TPUBHUAIIBHON
HOMEHKJIaType U

1. IlpakTuueckue 3agaHus
Ha ONpeeieHNe
MPUHAJIEKHOCTHU K KJIaccy
HGOpI‘aHI/I'-IeCKI/IX BCIIICCTB.
2. Tect «Kiaccer
HEOPTraHUYECKHUX BEIIECTBY
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Tumbl oLIeHOYHBIX

Ne | OK/IIK | Monyns/Paznen/Tema Pesynbrar 00yuenus N
MEpONPUATHH
cocTaBiieHHE (HOPMYIIBI
XMUMUYECKHX BEIECTB,
oIpeJiesIeHue
MPUHAJICKHOCTH K
KJiaccy.
15 [OK 01 Turnbl XUMUYECKHX | XapakTepuzoBarh Tunbl  |[IucbmenHas padoTa
OK 04 peakuui XUMHYECKUX PEaKIui «Tunsl XuMUYECKHUX
peaKuuii»
1.6 |OK 01 Ckopocte xummnueckux|Pemenue  3amanuit  Ha|l. 3agaum Ha cocTaBIeHUE
OK 02 peakuuii. XUMHYECKOC|aHamm3 (bakxTOpOB, |ypaBHEHUI peaKIIHii:
PaBHOBCCHC BIMSIOIINX HAa M3MEHEHUE|— COeMHEHUs, 3aMeIlEeHus,
CKOpPOCTH XUMHUYECKOH [ pa3iioskeHus, 0OMeHa;
peakiuu.  3aBUCUMOCTb|— OKHCIUTEIbHO-
CKOpPOCTH XMMHUYECKOH [ BOCCTAaHOBUTEIbHBIX
peakiuu OT IMPHUCYTCTBUSA|pEaKUUil ¢ UCIOIb30BAHUEM
Pemenune IPaKTUKO-|METOA IEKTPOHHOTO
OPUEHTUPOBAHHBIX OanaHca.
3aJlaHuil Ha NpUMeHeHue|2. 3a1auu Ha pacyeT MacChl
npunnuna Jle-lllatense.  (BemecTBa mim 00bEMa
ra3oB 110 U3BECTHOMY
KOJIMYECTBY BEILECTBA,
Macce Ui 00bEMY OJTHOTO
U3 YYacTBYIOIIUX B
pEaKIUU BEIIeCTB; pacuéThl
Macchl (00béMa,
KOJIMYECTBA BEIIECTBA)
MIPOJIYKTOB pEaKIuu, €CIu
OJIHO M3 BEIIECTB UMEET
IPUMECH
1.7 |OK 01 PactBopsl, teopus | Pasnnuare uctuHHbIE| 1. 3anaun Ha
OK 02 BIICKTPOIHTHICCKOM PacTBOPBL. IIPUTOTOBJICHUE PACTBOPOB.
Ox 04 JMCCOLMALNH W HOHHBIH| [ocnenopars (usuko-|2. [pakTuko-
OKO07 obmen XUMHYECKHE CBOMCTBA|OPUEHTUPOBAHHBIE

HCTUHHBIX PAaCTBOPOB.

pacyeTHbIE 3a1aHUS Ha
JUCIIEPCHBIE CUCTEMBI,
HCIIOIb3yEMBbIE B OBITOBOM 1
MPOU3BOJACTBEHHOMN
JeSITeIbHOCTH YeJIOBEKa.
JlaGopaTtopHas pabota
“IIpuroroBnenue
pacTBOpOB
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Tumbl oLIeHOYHBIX

Ne | OK/IIK | Monyns/Paznen/Tema Pesynbrar 00yuenus N
MEpONPUATHH
2 p ) Uccnenosats crpoenre u | KonTpoJbHasi pabora
asgen 2. . .
CBOIcTBa HeopraHnueckux [CBoCTBa HEOPraHUYECKUX
Heoprannueckas xumus
BEIIECTB BEIIIECTB
2.1 |OK 01 DU3HKO-XUMHYECKUE CocraBnenne ypaBHeHull|1l.3amaHus Ha cocTaBlIeHNE
OK 02 CBOMCTBA XUMHYCCKHUX PCAKINKN  C|ypaBHEHUN XMMUYECKUX
OK 04  |HeopraHMYeckux yHacTHeM  HPOCTRIX  Hlpeakuii ¢ yyacTHEM
CJIO’KHBIX
BEIIIECTB IPOCTBIX U CIOMKHBIX
HEOPraHUYECKUX BEILECTB!
MCTA/IOB 1 HemeTamo; |I€OPTAHHIECKIX BEIIECTB!
OKCHJIOB MeTaJuIoB, | OKCU/IOB MCTAJLIOB,
HEMETAJIJIOB M |HEMETAJUIOB U aM(POTEPHBIX
aM(pOTEpPHBIX 3JIEMEHTOB; [3JIEMEHTOB;
HCOPTaHHICCKUX  KHCJIOT, |yeopraHMueCcKuX KUCIIOT,
OCHOBAHUH U aMPOTCPHBIX | ) vpr oo e aM(OTEpHBIX
THJIPOKCHUJIOB;
., |[ruapoxcuos,
HEOPraHUYECKUX  COJIEH, .
XapaKTePU3YIOIINX 4ix | HCOPTaHHYECKHX COJeid,
CBOICTBA. XapaKTepU3YIOIIHUX UX
Pacuérbl Macchl BelecTBa |CBOMCTBA U CIIOCOOEI
unu 00bEMa ra3osB 1o MOJTyYCHUSI.
u3BeCTHOMY KoimyecTBy |2. IIpakTuko-
BEIIIECTBA, MAcCE WU OpUEHTUPOBAHHbBIE
00BEMY OIHOTO U3 TEOPETUYECKHE 3a1aHuUs Ha
YYaCTBYIOIIMX B PEAKI[MK |CBOMCTBA U MOIy4YECHUE
BEIIIECTB, PaCYEThl MAaCChl |HEOPraHWYECKUX BEILECTB
(oOBéMa, KomvecTBa
BEILIECTBA) MPOAYKTOB
peakuuu, eciii OJTHO U3
BELIECTB UMEET IPUMECH.
2.2 |OK 01 Nnentuduxanus WNnentudukanus 1. 3ananus Ha
OK 02 HEOPraHUYECKUX HEOPraHWYECKHUX BEIIECTB |paclO3HOBAHUSHEOPraruiec
OK 04 BELIECTB C MCIOJIb30BAaHUEM UX KHX COETUHEHHH.
(hUBUKO-XUMUYECKUX 2. Jlaboparopnas padota
CBOMCTB, XapaKTEPHBIX "Unentudukanus
KayeCTBEHHBIX PEAKIMA. |HEOPraHWYECKHUX BEIECTB"
HEOPraHMYECKUX BEILECTB
3 HccnenoBath ctpoenne u  |KoHnTponbHas pabota
Pa3nen 3 CBOICTBa opranndeckux |«CBolicTBa

TeopeTnyeckre OCHOBBI
OpraHUYeCKON XUMHUHU

BEIIECTB
YcranaBnuBaTh
3aBUCHUMOCTh (PM3UKO-

HCOPraHNYCCKUX BCILICCTB»
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Tumbl oLIeHOYHBIX

Ne | OK/IIK | Monyns/Paznen/Tema Pesynbrar 00yuenus N
MEpONPUATHH
XUMHUYECKHUX CBOMCTB
OpPraHUYECKUX BELIECTB OT
CTPOEHUS MOJIEKYI
3.1 [OK 01 Knaccudukanms, Knaccudumnuponats 1. 3amaHus Ha cOCTaBIIEHUE
HOMEHKJIaTypa U HEOpPraHU4ecKue Ha3BaHUI OpraHnYecKux
CTPOEHHUE OPraHMYECKHX |BEILECTBA B COOTBETCTBUU |COEIUHEHUH 110
BEIIIECTB C UX CTPOEHHEM TPUBHAIBHOM WK
CocraBiieHHE IOJHBIX U |MEKIYHapOIHOU
COKpALIECHHBIX CHUCTEMAaTUYECKOU
CTPYKTYPHBIX (hOpMYJT HOMEHKJIATYpE.
OpraHMYECKUX BEIECTB  |2. 3aaHus Ha COCTABIIEHUE
OTJIENIbHBIX KJIACCOB, HOJIHBIX U COKPAILLEHHBIX
UCIOJb3Yys UX HAa3BaHUS  (CTPYKTYPHBIX GOpMYII
10 CUCTEMATHYECKON 1 OpPraHUYECKUX BEIIECTB
TPUBHUATIBHOMN OT/IEJIbHBIX KJIACCOB.
HoMmeHknarype Pacuersl  |3. 3amaun Ha onpezneneHue
npocTenmiei GopMyITsl npocteimien GopmyIbl
OpPraHUYECKON MOJIEKYJIbI, |OPraHUYECKON MOJIEKYJIbI,
UCXOJS U3 DJIEMEHTHOTO  |[UCXOAS U3 DJIEMEHTHOIO
cocrana (B %) cocrana (B %)
4 Pasnen 4. I/ICCjieILOBaTL CTPOCHHE U
VIIeBOIOPOTEL CBOICTBA yIJIEBOJIOPOIOB
4.1 |OK 01 DU3HKO-XUMHUYECKUE MonenupoBanue Moiekya | 1. 3amanus Ha COCTaBIEHHE
Ok 02 CBOMCTBA M XUMHYECKHIX MoOJIeIeH dTaHa, DTHUJICHA,
OK 04 YTJIEBOJIOPOIOB MIpEeBpaIICHHI areTeseHa u
IK... YTJIEBOJOPOOB raJareHOPON3BOIHBIX.
4.2 |OK 02 CBolicTBa OpraHUYECKUX | Y CTAHABIINBATh 1. 3anaHus Ha cocTaBIEHUE
OK 04 COECIMHEHU I 3aBUCHUMOCTH (PU3HUKO- YPAaBHEHUN XUMUYECKUX

XUMHUYECKUX CBOMCTB
OPraHN4YeCKHUX BEIIECTB OT
CTPOEHUS MOJIEKYJI

peakIuil ¢ yyacTueM
OpraHUYECKUX BEIIECTB Ha
OCHOBAHHH UX COCTaBa U
CTPOCHUS.

2. 3ajmaHus Ha COCTaBJICHUE
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Tume! OLEeHOYHBIX

Ne | OK/IIK | Monyns/Paznen/Tema Pesynbrar 00yuenus N
MEPOIPUATHIH
YPAaBHEHUN XUMUYECKUX
peaKkuuid,
WUTIOCTPUPYIOIINX
XMMHYECKHE CBOMCTBA C
y4eTOM MEXaHU3MOB
MPOTEKAHUS JJAHHBIX
pEaKUHl U TEHETUYECKOU
CBSI3M OPraHUYECKHUX
BELIECTB Pa3HbIX KJIACCOB.
3. PacueTtHble 3a1a4uu 10
YpaBHEHUSAM PEaKIUii C
y4acTUEM OPTaHUYECKUX
BEIIIECTB.
4. Jlaboparopnas padota
“IIpeBparienus
OpPTraHUYECKUX BEIIECTB MPHU
HarpeBaHuu"
5 Passien 5. XapakTepus3oBaTh
BIIMSTHUE PA3JIMYHBIX
Kucnoponocoaep:kammu
(hakTOpoB Ha paBHOBECHE
¢ OpraHu4ecKue
U CKOPOCTh XUMHYECKUX
COC/IMHEeHUSA .
peakiuit
5.1 |OK 01 Cnuptsl. DeHom. XapakTepu3oBaTh CBOMCBA | Y CTHBIN OIIPOC.
OK 07 cupTOB U QeHosoB, ux  |[loaroroBka JOKIaI0B O
¢buznonoruueckoe TOKCUYHOCTHU CIIUPTOB U
JIENCTBHUE HA OPTaHU3M (dbenomna.
YeJioBeKa.
5.2 |[OK 01 AJIbIETUIBL. HccnenoBats xuMHuuecKkue | Y CTHBIM OITPOC.
OK 02 KapOoHOBBIE KMCIIOTHI. CBOMCTBA, KauecTBeHHBIE |IloaTroTOBKA MOKIA/I0B
OK 04  |CrioxubIe 3pHpHI PEAKIUH, CIOCOOHI (PU3MKO-XUMUIECKUX
MOJIyYEHUs U TPUMEHEHUS |CBOWCTBAaX CIUPTOB,
QJIbJIETHJIOB, KAPOOHOBBIX |alIbJIETUIOB U CIOKHBIX
KHUCJIOT U CJIIOXHBIX 3¢hupoB.
3¢upoB.
5.3 |[OK 01 YrneBoabl HccnenoBate xuMuueckue | Y CTHBIM OIIPOC.
OK 02 CBOMCTBA, KauecTBeHHBIE |IloATOoTOBKA MOKIag0B
Ok 04 peaxiuu, crocoOsbl (hU3UKO-XUMHYECKHX
MOJTyYeHHUs ¥ TPUMEHEHHS |CBOWCTBAaX yTIIEBOJOB M MX
YIJIEBOJIOB. MIPUMEHCHHH.
5.4 |OK 01 DU3UKO-XUMUYECKHE YMeHue cocTaBisITh [TpakTrueckas pabora.
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Tume! OLEeHOYHBIX

Ne | OK/IIK | Monyns/Paznen/Tema Pesynbrar 00yuenus N
MEPOTIPUITHHA
OK 02 CBOICTBA Ha3BAHUS «HomeHnknarypa
OK 04 KHCJIOPOJOCOACPHKALUMX |KHCITIOPOACOACPKALIIX KHCIIOPOI0CO ISP KAIIUX
OpFaHI/IHGCIiI/IX COETMHEHMIA 110 OpFaHI/IlIeCISI/IX
COeIMHEHU I MeIYEAPONHOM COEIMHEHUI».
JlaboparopHas pabota
HOMCHIJIATYPC M SHAHUC | v iweckue CBOMCTBA
TPUBUANIEHOK CIIMPTOB u YKCYCHOMU
HOMEHKJIATYPBHI. KHCJIOTBD».

6 Hccnenosats xumnueckue |KontposbHas pabota
Paznen 6. CBOICTBa, KauecTBeHHbIe |CTpYyKTypa U CBOICTBa
A3oTcoaepxaiiue peaKIuu, CrrocoObl OpPraHUYECKUX BEHIECTB (110
OpraHuvecKue MOJIyY€HHsI U IPUMEHCHUS |pasienam 3-7)

COeIMHEHUS a30TCOJICpKAIIIX
COCTMHEHUM.
6.1 [OK 01 AMUHEL HccnenoBath xuMuueckue | Y CTHBIN OIIpocC.
OK 02 AMMHOKHCJIOTI. CBOMCTBa, kauecTBeHHBIE |IloaroroBka nokiIagoB
OK 04  |bexu PEAKIUH, CIIOCOOHI (PU3MKO-XUMUIECKUX
MOJTyYEHUs ¥ IPUMEHEHHUS |CBOWCTBAaX yTJIEBOJOB U MX
AMUHOKHCIIOT ¥ OEJIKOB.  |TPUMEHEHUH.
JlabopaTtopHas pabota
«CBolicTBa
a30TOCOJIEpKAIINUX
OpTraHUYECKUX
COCITUHECHUI.
7 [OK 01 Pazgen 7. OCHOBHBIE TTIOHITHSA [IpakTnueckas pabora.
0JI102 BBICOKOMO/IEKYJIAPHBI |XUMUU «CuHres, aHaus n
€ CoelMHEeHuUsI BEICOKOMOMEKyIApHEIX | K1ACCHHKaIHS
oS IIHe R B MOt OMED) BI)ICOKOMOJ'IVeKyJ'IHpHI)IX
COCIUHCHMIN

MOJINMEP, CTPYKTYPHOE
3BEHO, CTENEHD
MOJIMMEPH3AIUH, CPETHSS
MOJIEKYJIsIpHas Macca.
OCHOBHBIE METOIBI
CHHTE3a
BBICOKOMOJICKYJISIPHBIX
COCITUHEHUN —
MTOJIMMEPHU3AITUS U
IMOJINKOHIEHCALTHS.

KonTponbhas padbora
CtpyKTypa 1 CBOMCTBA
OpPraHUYeCKUX BeUIecTB (110
paznenam 3-7)

IIpodeccnonanbHO OPUEHTHPOBAHHOE COJePKAHME (CONePKaHUE IPUKJIATHOTO MOIYJIs1)
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Tumbl oLIeHOYHBIX

Ne | OK/IIK | Monyns/Paznen/Tema Pesynbrar 00yuenus N
MEPOTIPUITHHA
Pa3znen 8. Xummus B OuenuBath nociencTsus |3amura keiica (¢ ydeTom
ObITY H OBITOBOM U Oy ny1iei
NPOM3BOCTBEHHOI HPOM3BOICTBEHHOM IPO(ECCHOHATBHOM
JESATETLHOCTH)
JeATeJILHOCTH IESITENLHOCTH YEIOBEKA C
YyeJI0BeKa HO3UIINN DKOJIOTHYECKON
0€30IaCHOCTH
8.1 [OK 01 XUMHAYECKHE OueHuBaTh NociaeacTBUA | Perrenue Kelc-3amay 110
OK 02 TEXHOJIOTUHU OBITOBOH U TeCMaM: ITUIICBBIC
OK 04 B MTOBCEIHEBHOII HPOU3BOACTBEHHOM HPOAYKTBI, OCHOBEI
. alMOHAJIBHOIO  [TUTAHUS
OK 07 U IPO(ECCHOHANBHON  |IEeATEIBHOCTH YEJIOBEKa C partuon ’
N . |BaKHEWINE CTPOMTEIIbHBIC
IIK ... JIEATSIIFHOCTH YeI0BEKa |IMO3UIINHA SKOJIOTHYCCKOM

0€e30I1aCHOCTH

u KOHCTPYKIIMOHHBIE
MaTepHaIbl,
CEIIbCKOXO03ICTBCHHOE
IPOMU3BOICTBO, KpackKH,
CTEKIJIO, KepaMHKa,
MaTepHaIbl A
3JIEKTPOHUKH,
HaHOMAaTEPHAIbI,
TEKCTHIILHBIE BOJIOKHA,
HCTOYHUKHU SHEPTHH,
OpraHUYECKUE u
MUHEpaIbHBIE yI0OpeHwUs,
JIEKapCTBEHHBIE 51
KOCMETHUYECKHE Tpenaparsl,
ObITOBast XUMHS,
MaTepHuabl nu3
HCKYCCTBEHHBIX 51

CHUHTCTHUYCCKHUX BOJIOKOH.
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