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1. OBIIASI XAPAKTEPUCTHUKA IPUMEPHOM PABOYEN
MMPOT'PAMMBI OBIIIEOBPA3OBATEJbHOMN JUCHUILIAHBI

OOmeoOpa3oBaresipHasi ~ JUCHUIUIMHA — «XUMHS»  SBISETCS  00S3aTENBbHOW  YacCThIO
0011e00pa3oBaTeIbHOrO MHUKIA 00pa3oBaTenbHON mporpamMmel B cooTBeTcTBHH ¢ ®I'OC CIIO mo
CIIeUATbHOCTU
23.02.01 Opranu3anus nNepeBO30K U yIpaBjieHHe Ha TPaHcnopTe (110 BUaM)

1.2. lleau 1 nJIaHUpPyeMble Pe3yJabTAThl 0CBOCHUS TN CHUIIUHBI:

1.2.1. Hean AuCUUIJIMHBI:

CDOpMI/IpOBaHI/Ie Y CTYACHTOB IIPEACTABIICHUA O XHUMHYECKOHN COCTABIISIIONICH €CTECTBEHHO-
HaquOﬁ KapTHUHblI MHpPA KaK OCHOBBI IPUHATHA peIJ_ICHI/Iﬁ B JXHM3HCHHBIX MU IIPOU3BOACTBCHHBIX
CUTyaluAax, OTBETCTBCHHOI'O ITIOBCACHUA B HpHpOI[HOfI cpeac.

3agauyd AUCHUILINHBI:

1) chopmupoBaTh MOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKAHHWS XUMHUYECKHX IPOLECCOB U
ABJICHUM B OKpYXarwolled cpene, LEINOCTHOM Hay4YHOM KapTHHBI MHpa, B3aUMOCBA3M W
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBJIATh (OPMYJIbl HEOPraHMYECKUX W OPraHHYECKHUX BEIECTB,

YpaBHEHUS XWMHUYECKHX pPEaKIHid, OOBSICHATH MX CMBICI, HWHTEPIPETHPOBATh PE3YJIbTAThI
XMMHUYECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh HaBBIKM IPOBEACHHMS MPOCTEHIINX XMMHUYECKHX OSKCIEPUMEHTAIbHBIX
UCCJIEIOBAaHUM C COOIIOZEHHEM MpaBUil 0€30IacHOr0 OOpalIeHMs C BELECTBAMHU U JJaOOPaTOPHBIM
000pyI0BaHUEM;

4) pa3BUTh yMEHHUS HUCIOJIB30BaTh WH(OPMAIMI0O XUMHUYECKOTO XapakTepa W3 Pa3TUUHBIX
HCTOYHHUKOB,

5) chopMupoBaTh yMEHHS MPOTHO3UPOBATH MOCIEICTBHS CBOCH NEATETBHOCTH U XHUMUYECKUX
HOPUPOHBIX, OBITOBBIX U IPOM3BOJICTBEHHBIX MPOLIECCOB;

6) chopMHpOBaTH MOHMMaHHE 3HAYUMOCTH JTOCTMKEHUH XMMUYECKON HAyKH M TEXHOJIOTMH
JUIS Pa3BUTHS COLMAIIBHON U MPOU3BOJICTBEHHOMN cdep.



1.2.2. Ilnanupyembie pe3yJibTaThbl OCBOCHHs 001e00pa3oBaTebHON JMcuMIIMHBI B cooTBeTcTBMU ¢ PI'OC CIIO u Ha ocHoBe PI'OC

(6{0]0;

Kox v nanmenoBanue
¢dopmMupyeMbIX KOMIIETEeH NI

OKO01.Bsi6upathb criocoOsl
pelIeHHs 3a1a4
pohecCHOHATTLHOM
JESTSIIbHOCTH MPUMEHUTEIHLHO K
Pa3InYHBIM KOHTEKCTaM

IInanupyemMble pe3yJibTaThl 0CBOCHHS JMCHUIIIUHDI

Oo0mue

B yacTu Tpy10BOr0 BOCIIUTAHMS:

- TOTOBHOCTb K TpyHdy, OCO3HaHUE
IIEHHOCTH MacTePCTBa, TPYAOTI0O0HE;

- TOTOBHOCTH K aKTHBHOﬁ JCATCIIBHOCTHU

TEXHOJIOTUYECKOM u COLIMAJIbHOM
HAIpaBJIEHHOCTH, CIIOCOOHOCTh
UHUILIUUPOBATh, IUIAHUPOBATh u
CaMOCTOSITENIFHO ~ BBIMOJIHATH  TaKylo
NeSITebHOCTD;

- HHTEpeC K pa3Iu4HbIM  cdepam

npodhecCuOHaNBHOM NeTeNbHOCTH,

OsBJaanenue YHHUBeEPCAJIbHbIMHU
y4eOHBIMHU MO3HABATEJLHLIMH
JAeHCTBUAMMU:

a) 0a30Bble JJOrHYecKHe AeHCTBUS !

- CaMoCTOSITeNbHO  (OopMyIHpOBaTh U
aKTyaJu3HpOBaTh npobiemMy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIM MPU3HAK
WJIn OCHOBaHHWS I  CpaBHEHWS,
KJIacCU(UKAUU U 000O0IICHNUS;

- OmpeneNsITh  IEeNH  JIESTeIbHOCTH,
3a/1aBaTh TMapamMeTpbl U KPUTEPUH HX
JIOCTHOKCHHS;

- BBISIBJISATH 3aKOHOMCPHOCTH n

JAucnunimHapHbie

- BJIAJIETh CHUCTEMOM XHUMHWYECKMX 3HAHWH, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAIOIIME TOHATHS  (XUMHYECKUH
JJIEMEHT, aToOM, JJIEKTPOHHass 00oyiouka aroma, s-, p-, d-
JNIEKTPOHHBIC  OpOWMTANM  aTOMOB, HOH,  MOJIEKYJIa,
BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEIIBHOCTD, CTETIEHb OKUCIICHNS,
XMMHYECKasl CBS3b, MOJIb, MOJIAPHAs Macca, MOJISIPHBII
0o0beM, YIJIEpOAHBbIN CcKeneT, (yHKUUOHANbHAS TpYIIIa,
paavKan, W30MEpHsS, HW30MEPbI, TOMOJIOTUYECKUW  pAl,
TOMOJIOTH, YIJIEBOJOPOJbI, KHCIOPOJA- U a30TCOAEpKallue
COCTMHEHMS, OMOJIOTUYECKU aKTUBHBIE BElIeCTBa (yTIEBOIBI,
KUpBI, O€NKH), MOHOMEp, IMOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCIMHCHHS, KpUCTaJUIMYECKas
pelIeTKa, THUIbl XHUMHYECKUX pPEaKUUid (OKHUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIC, HK30-U DSHIOTEPMHUUYECKHE, PEAKIINHU
MOHHOTO OOMEHa), pacTBOpP, AIEKTPOJIMUTHI, HEIIEKTPOIUTHI,
3JIEKTPOJIUTHYECKAS JIHCCOIUAITHS, OKHUCIIUTEIb,
BOCCTaHOBUTEb, CKOpOCTb XUMHYECKOU peakuuu,
XMMHYECKOE paBHOBECUE), TEOPUU U 3aKOHBI (TEOpHs
XUMUYECKOTO CTPOCHHUS OpraHMYecKux Bemects A.M.
bytnepoBa, Teopusi BJIEKTPOJUTHYECKOW  JAUCCOIMALINH,
nepuoanueckui 3akoH .M. Menneneesa, 3akOH COXpaHEHUS
MaccChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMUU,
(akToNorMuecKkue CBENEHUS O  CBOWCTBAaX, COCTaBe,
MOTy4YeHUH ¢ O€30MacHOM HCIIOJIb30BAHUU BAKHEHIINX
HEOPTaHMYECKUX ¢ OPTaHMYECKHUX BEIIeCTB B OBITY U



MMPOTHUBOPCUUA B
SABJICHUSAX,

- BHOCUTb KOPPCKTUBLI B ACATCIBbHOCTD,
OLCHUBAaTh COOTBETCTBUC  PEC3YyJIbTAaTOB
aeiisiM, OLCHHBATHL PUCKHU HOCHGI[CTBI/Iﬁ
JCATCIIBHOCTH,

- Ppa3BUBATb KPCATHBHOC MBILNIJICHUC ITPU
PCUICHUHU KU3HCHHBIX HpO6JI€M

paccMaTpUBaEMBbIX

0) 6a3oBbBIE nccjaeaoBarelbcKue
aelcTBHA:

- BJIAJCTh HaBBIKAMU y4eOHO-
HCCIIE0OBATEIbCKOM u MPOEKTHOU
JeSATETbHOCTH, HaBbIKAMU  pa3pelieHUus
npo0Jem;

- BBIABISTH  NPUYUHHO-CIICJCTBEHHBIC
CBSI3M M aKTyaJuM3upoBaTh  3ajaugy,
BBIJIBUTATh  TUINOTE3y €€  pelIeHus,

HaXOAUTb apryMEHTHI JUIsl JOKa3aTeNbCTBA
CBOMX YTBEPKICHUM, 3a/1aBaTh IMapaMeTphbl
Y KPUTEPUU PELICHMUS,

- aHaJM3UPOBATH IIOJIyYEHHBIE B XOJI€
peleHus 3a1a4 Pe3yJIbTaThl, KPUTHUYECKH
OLICHMBATh ux JIOCTOBEPHOCTb,
IIPOrHO3MPOBaTh HM3MEHEHHE B HOBBIX
YCIIOBUSIX;

- yMeTb  NIEPEHOCUTh  3HAHMUSI B
M03HABATEJIbHYIO u MPAKTHYECKYIO
00J1aCTH KU3HEIEATEIIbHOCTH;

- YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbBIX
HpPEIMETHBIX 00JIacTel;

- BBIJIBUraThb HOBBIE HJIEW, IMpeaararb
OpPUT'MHAJIbHBIE [TOAXO0/Ibl U PELLIECHUS;

MPAKTUYECKOM JIEATETbHOCTH YEJIOBEKA;

- YMETh BBISIBJISTH XapaKTepHbIE NMPU3HAKU U B3aHUMOCBS3b
HU3Y4YCHHBIX HOHSITI/If/'I, NPUMCHATH COOTBCTCTBYIOIIUC ITOHATUSA
OpU ONUCAHUH CTPOCHHUS U CBOWCTB HEOPTaHUYECKUX U
OpraHN4YCCKUX BCUICCTB U HUX HpeBpaH_[eHI/IfI; BBIABJIISITH
B3aMMOCBS3b XUMHUYECKMX 3HAaHUH C TOHATUAMHU U
IpCACTABICHUAMU APYTUX CCTCCTBCHHOHAYYHBIX TPCIAMETOB,
- yMeThb WCHOJb30BaTh HAMMEHOBAaHUS  XMMHUYECKUX
COCMHEHUN MEKIYHAPOAHOTO COK3a TEOPETHYECKOW U
NPUKIATHON XMMUU U TPUBUAIbHBIC Ha3BaHHS BaKHEHIINX
BEIIECTB  (dTWJIEH,  aleTWIeH,  [JIHLIepuH,  (eHou,
(dbopManbaeru, yKCyCcHasi KHUCIIOTa, TJIUIUH, yrapHbId ras,
erICKHCJILIfI raz, aMMHaK, TranicHass H3BCCTb, HEralicHas
U3BECTh, MUTHEBAs COJAa U JIPYTHX), COCTaBIATH (HOPMYIIbI
HCOPTraHUYCCKUX U OpPraHndYCCKUX BCHICCTB, YpPaBHCHHA
XUMHYECKHUX PeaKIuil, OOBSICHATh UX CMBICH; MOJITBEPKIATh

XapaKTEpHbIE XUMUYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMHU  OJKCIHEPUMEHTAMU U 3alHUCAMU
YPABHEHUN XUMUYECKUX PEAKIUM;

- yMETb YCTaHAaBIIMBAThb IIPUHAUICKHOCTh HM3YYEHHBIX

HEOPraHWYECKUX U OPraHUYECKUX BEUIECTB K ONPEICIICHHBIM
KJlaccaM M TpylIlaM COEIMHEHUM, XapaKTepU30BaTb MX
COCTaB W BAKHEHIIME CBOMCTBA; OMNPENEIATh  BHUIbI
XUMUYECKHUX CBS3CH (KOBaJCHTHAs, MOHHAS, METAITHYCCKAs,
BOJIOPOJHAS), THUIIBI KPUCTAUTMYECKUX PEIIETOK BEIIECTB;
KJIaCCU(UIIUPOBATH XUMUUYECKUE PEAKIIHH;

- chopmMupoBaTh MPECTAaBICHUS: 0  XHMHYECKOH
COCTaBJAIOLIEH €CTECTBEHHOHAYYHOM KapTHHBI MUpPa, POJIU
XUMUW B TIO3HAHWUU SIBICHUW TPHUPOABI, B (HOPMHUPOBAHUU
MBIIIJICHUSI U KYJIBTYPBl JIMYHOCTH, €€ (PYHKIHMOHATHHON
TPAaMOTHOCTH, HEOOXOIWMOW I PEIICHUs] MPaAKTHUYECKUX
3a/1a4 ¥ 9KOJOTHYEeCKH 00OCHOBAaHHOTO OTHOIICHUS K CBOEMY



OKO02.Vcnonb30BatTh
COBpEMEHHBIE CpPEJ/ICTBA MOKCKA,
aHaJIM3a U UHTEPIPETALNH
uHpOpMaLnH, U
uH(GOPMaLMOHHBIE TEXHOJIOTUN
JUTSL BHITIOJTHEHUS 3a7a4
npodecCuOHATbLHON
NeSTeTbHOCTH

- CIIOCOOHOCTP MX HCIIOJB30BaHUA B
MO3HABATCIIBHON M COIMAIEHOM MPaKTHUKE

B 00J1aCTUIIEHHOCTH HAY4YHOI'0
MO3HAHMS:

- cOpMHUPOBAHHOCTb MHPOBO33PEHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOMN
IPAKTUKH, OCHOBAHHOIO Ha JHMajore
KyJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MeCTa B MOJUKYJIbTYPHOM MUDE;

- COBEpIUCHCTBOBAHME  S3BIKOBOM W
YUTATEIbCKON KYyJIbTYphl KaK CpeICTBa

BSaHMO,Z[CfICTBHSI MCKIAY JIFOAbMHU n
IMO3HAaHHA MUpPaA,

- OCO3HAHHUC OCHHOCTHU Haquoﬁ
ACATCIIBHOCTH, TOTOBHOCTE OCYUICCTBJIATH
IMPOCKTHYIO u HCCJICAOBATCIILCKYHO

JEeSTeIbHOCTh ~ MHAMBUIYalbHO U B
rpynine;

OBananenue YHHBEPCAJIbHBIMH
y4eOHBIMH NMO3HABATEJbHBIMHU
NEHCTBUAMM:

B) padora ¢ uH(popmanuei:

- BIaJeTh  HAaBbIKAMU  IOJIYYEHHUS

I/IH(I)OpMaI_II/II/I U3 HCTOYHHUKOB PA3HBIX

3/10pOBBIO U IPUPOJIHOM Cpelie;

- YMETh IPOBOAMTH PACUEThl MO XUMHUYECKUM (QopMmyliaM U

YpaBHEHUSAM XUMHUYECKMX peakUud C HCHOJb30BaHUEM

(u3MUeCKUX BENUYMH, XapaKTepU3YIOIIUX BellecTBa C

KOJIMYECTBEHHOW CTOPOHBI: Macchl, oO0bema (HOpMaJbHBIC

yCIIOBUSI) Tra30B, KOJMYECTBAa BEIIECTBA; HCIOJIb30BATh

CHUCTEMHBIE XMMHUYECKUE 3HAHUS /I MPUHATHUS PEIICHUN B

KOHKPETHBIX  KM3HEHHBIX  CUTYyallUsX, CBA3AHHBIX C

BEIIIECTBAMU U UX TPUMEHEHUEM

yMETh MJIAHUPOBATh W BBIMOJIHATH XUMUYECKUN IKCHEPUMEHT
(npeBpallleHUsT OpPraHUYECKUX BELIECTB IIPH HArpeBaHUU,
MOJyuYeHUEe ATHJIEHA U U3YYEHHE €ro CBOMCTB, Ka4eCTBEHHBIE
peakuuMu Ha albJEru]ibl, Kpaxmall, YKCYCHYIO KHCIIOTY;
neHatypauust O€NKOB TMpPU HArpeBaHWM, I[IBETHHIC PEAKIUU
0€NKOB; IMPOBOJUTH PEAKIIMH HOHHOTO OOMEHa, ONpEeACIsAThH
Cpeay BOJHBIX pacTBOPOB, KAUYECTBEHHBIE PEaKIIUU Ha Cylb(dar-
, KapOOHaT- U XJIOpUJ-aHUOHBI, HA KaTMOH aMMOHUS; pelaTh
SKCIEpUMEHTAIbHbIE 3a7aud 1o Temam "Meramibl" u
"Hemetamnbl") B COOTBETCTBMM C MpaBWIAMH TEXHUKH
0e30macHOCTM  Hpu  OOpallleHuM ¢ BELeCTBAMU U
1a00paTOPHBIM  O0OpPYJOBAaHUEM; TPEACTABISATh PE3YJIbTaThI
XMMHUYECKOTO JKCIepUMeHTa B (opMe 3amucH YypaBHEHUH
COOTBETCTBYIOIIMX pEAaKIUl u (OpMYyIUpOBaTh BHIBOJABI Ha
OCHOBE 3THUX PE3YJIbTATOB;

- yMeTh  AHAIM3UPOBATh XUMHYECKYI0  HH(pOpMAIUIO,
MOJIy4aeMyK0 M3 Pa3HbIX MCTOYHHUKOB (CPEICTB MacCOBOM
nHpopmanuu, cetb UHTEpHET U Apyrue);

- BJIaJIETh OCHOBHBIMU METOJIaMHU HAy4YHOT'O MO3HAHHUS BEILECTB
W  XAMHYECKUX  SBIEHWW  (HAOJIOJeHWEe,  W3MEpPEHHE,
9KCIIEPUMEHT, MOJIETIMPOBAHUE);

- YyMETh MPOBOJUTH PAaCUYEThl MO XMUMHUYECKUM (opMmyrnaMm u
YpPaBHEHUSM XUMHUYECKMX PEaKUUd C HCHOJb30BAaHUEM
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OK 04. DpdexTrBHO
B3aMOJICHCTBOBAThH U pabOTaTh B
KOJIJIEKTHBE U KOMAH/IE

TUIIOB, CaMOCTOSITEIBHO OCYIIECTBIIATH
MOWCK, AaHallu3, CHCTEMaTH3alui0 U
UHTEpIpEeTalnio HHPOPMAITUH PA3ITUIHBIX
BUJIOB U (hOpM IpeicTaBICHUS;

- co3gaBaTh TEKCThl B  Pa3IMYHBIX
dopmaTax ¢  yd4eroM = Ha3HAUYECHHUS
uHpOpMALlUM U  LEJCBOH  ayJUTOPHH,
BBIOMpAs ONTUMAJILHYIO bopmy
NPECTAaBICHUS U BU3yaJIH3aINH;

- OLICHUBATh JIOCTOBEPHOCTb,
JETUTUMHOCTD uHpOpManuy, ee
COOTBETCTBUE IMPABOBHIM U MOPAIBHO-
THYECKUM HOpMaM;

- UCIIOJIb30BATh CpencTBa
MH(POPMALMOHHBIX U KOMMYHHKAIIMOHHBIX
TEXHOJOTHIl B pEHICHUH KOTHUTUBHBIX,
KOMMYHHUKATHBHBIX M OpPTaHU3alMOHHBIX
3agad ¢ cOONIoZieHHeM  TpeOoBaHMMH
OPrOHOMHUKH, TEXHUKH O€30MacCHOCTH,
THTUEHBI, PecypcocOepekeHus], MPaBOBBIX
u THYECKUX HOPM, HOPM
UH(POPMALIMOHHOM 6€30MacHOCTH;

- BIIQJICTh HABBIKAMH PACTIO3HABAaHUS U
3alUThl UHOPMAIMK, UHPOPMALIMOHHON
0€e30MacHOCTH JTUYHOCTH,

- TOTOBHOCTb K CaMOpPa3BUTHIO,
CaMOCTOSITENIbBHOCTH U CAaMOOIPEJIEICHHUIO;
-OBJIaJICHHE HaBBIKAMHU y4eOHo-
HCCIIEIOBATEIIHLCKOM, MPOEKTHOMN Hu
COLMAJIbHON JeATENbHOCTH;

OBnanenue YHHMBEPCAJIbHBIMH
KOMMYHHMKATHBHBIMH 1€iCTBUSIMM

(I)I/ISI/I‘IGCKI/IX BCJIIMYMH, XapaKTCPUIYOINIUX  BCIICCTBA C
KOJIUYECTBEHHOU CTOpPOHBI: MACChI, o0beMa (HOpMaJ'IBHBIe
}’CJIOBI/ISI) ra3oB, KOJIHMYECCTBA BCUICCTBA, HCIIOJIb30BaTh
CUCTEMHBIC XWMHWYCCKUEC 3HAHUA IS HNPHUHATHA peH_IeHI/Iﬁ B
KOHKPCTHBIX KHU3HCHHBIX CUTyalusx, CBA3aHHBIX C
BCIICCTBAMU 1 UX IIPUMCEHCHUEM

YMETh IJIAHUPOBATh U BBINOJIHAThH XUMHUYECKUN HKCIIEPUMEHT
(mpeBpaieHuss OpPraHUYECKWX BEIIECTB TIPH HArpeBaHUH,
MOJyYEHUE STUJIEHA U U3Y4YEHUE €r0 CBOMCTB, Kau€CTBEHHBIE
peakuu Ha albJerujabl, KpaxMmald, YKCYCHYI KHCIOTY;
JneHatypanust OENKOB TMpU HATrPEBaHWH, IIBETHHIE PEAKIUU
OCJIKOB; TIPOBOJUTH PEAKIMM HOHHOTO OOMEHa, OMpEenemsiTh
Cpeay BOJHBIX pacTBOPOB, KAYECTBEHHBIE pEaKIIUU Ha Cylb(har-
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OK 07. CozneiicTBOBaTh COXpPAHEHUIO
OKpY’Karollen cpepl,
pecypcocOepekeHHI0, TPUMEHSITh

6) COBMECTHAA N€ATEJIbHOCTD.

- IIOHUMATh u UCII0JIb30BaTh
MPEUMYILECTBA KOMaHJHOH U
WHAUBUAYAIbHON paboThI;

- IIPUHUMATh eI COBMECTHOM
JIeATEITbHOCTH, OpraHU30BbIBATH u
KOOpJAMHUPOBaTh  JEHCTBUS 1O €€

JOCTH>KEHHIO: COCTABIISATH IIJIaH JIEHCTBHIA,
pacnpenesarb poiaud C y4eTOM MHEHUU
YY4aCTHUKOB  OOCYXJaThb  pe3yJibTaThbl
COBMECTHOM paboThI;

- KOOPJMHUPOBAThH U BBHIMOJIHATH paboTy B
YCIOBUAX PCAIIBHOI'O, BHUPTYyaJbHOI'oO H
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

- OCYLLECTBIIATh MO3UTUBHOE
CTpPaTernyecKoe IMOBEJICHHE B Pa3IMYHBIX

CUTyallUsX, IMpPOSBIATh TBOPYECTBO H
BOOOpakeHue, ObITh HMHUIIUATUBHBIM
Osiagenne YHHUBepPCAJbHBIMHU

PeryJsiTHBHbIMH JAeHCTBUAMM:

') NPUHATHE Ce0s M APYTrHX JIOei:

- TpPUHUMATh MOTHBBI U APryMEHTHI
JIPYTUX JIIOJEH MPU aHAJIU3€ PE3yJIbTaTOB
JeATEIbHOCTH;

- MPU3HABaTh CBOE MPABO U MPABO JPYTUX
JI0JIEH Ha OIIMOKU,

- pa3BUBaTh CIOCOOHOCTH TOHMMATH
MUP C TIO3UIUHU APYTOro YeIOBeKa

B 00J1aCTHIKOJOTHYECKOI 0
BOCITHTAHUA:

- c(OpMHUPOBAHHOCTh  3KOJOTUYECKOM

, KapOOHAaT- U XJIOPUJ-aHUOHBI, HA KATHOH aMMOHWUS; peliaTh
SKCIIEpUMEHTalbHbIE 3alaud 1o Temam "Metamibsl" U
"Hemetamnbl") B COOTBETCTBMM C IpPaBWJIAMH TEXHUKH
0e3omacHOCTH  Tpu  OOpalieHMd ¢ BEIIeCTBaMH U
1a00paTOpHEIM  000PYOBAHHEM; MPEICTABISATh PE3yJIbTATHI
XUMHUYECKOTO DJKCIIEpUMEHTa B (OpMe 3amucu YpaBHCHUM
COOTBETCTBYIOIIUX pPEAKIMA U (OPMYyIUPOBAThH BBHIBOABI Ha
OCHOBE 3THX PE3YyJIbTaTOB

chopMHUpPOBATh MPEACTABICHUSA: 0 XUMHUYECKOW COCTABIISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MUpPA, POJIM XUMHUH B TTO3HAHUU
SBJICHUN MPUPObI, B POPMUPOBAHMHU MBIIUICHUS] U KYJIbTYpPbI
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3HaHHUs 00 U3MEHEHUU KIIMMAaTa,
MIPUHITUIIEI OEPEHKITMBOTO
IPOM3BOJICTBA, YPPEKTUBHO
JICUCTBOBATh B YPE3BbIUAMHBIX
CUTYyaIusx

IIK 1.2 Opranu3oBsiBaTh paboOTy
nepcoHana no o0ecrneyeHuIo
0€30IaCHOCTH MEPEBO30K U
BBIOOPY ONTUMATBHBIX PEIICHUN
npHu paboTax B YCIOBHSIX
HECTAHJIAPTHBIX U aBAPHIHBIX
CUTYyaLHi.

KYJbTYpBI, OHUMAaHUE BIIUSIHUS
COLIMAJIbHO-OKOHOMHMYECKUX NIPOLIECCOB HA
COCTOSIHME MPUPOJHOW H COLHMAIBHOM
Cpelbl, OCO3HaHUE r7100aJIbHOTO
XapakTepa 3KOJOrHYECKUX Mpodiem;

- IUIAaHUPOBAaHWE M  OCYILUECTBIICHHE
JICHCTBUM B OKpYyXarollled cpene Ha
OCHOBE 3HAaHHA LEJIEH  yCTOWYMBOIO
Pa3BUTHS YEIIOBEUECTBA;

aKTUBHOE HENpUsTHE JeNCTBU,
MIPUHOCSIIMX BPEJ OKPYKAKOIIEN CPEE;

- yMEHHE IIPOrHO3UPOBATh
HeOJIaronpusITHbIE 9KOJIOTMYECKHE
MIOCIIEACTBHUS IpeIITPUHUMAEMBIX
JICMCTBHM, IPEAOTBPAILATD UX;

- paculMpeHue OmblTa JCSATEIBbHOCTH
HKOJIOTMYECKOM HANpPaBIEHHOCTH;

- OBJaJIcHWE  HaBBIKAMU  y4eOHO-
HCCIIE0BATENBCKOM, MIPOEKTHOMN u
COLIMAJILHON JESATENIBHOCTH;

JUYHOCTH, €€ (PYHKIIMOHAIBHONH TPaMOTHOCTH, HEOOXOAMMOU
JUIE  pelIeHUs MPAaKTUYECKHX 3aJad H  IKOJOTHYECKH
000CHOBAHHOTO OTHOLICHHS K CBOEMY 370POBBIO M IPUPOTHON
cperne;

- yMeTh cOOJIOaTh MpaBHia YKOJIOTUYECKU I1eTIeCO00Pa3HOTO
NOBEJICHUS B OBITY M TPYIOBOH JIEATEIBHOCTH B IEIAX
COXpaHEHUs CBOEr0 3JO0pPOBbI M OKpYXKaroLEHd IPUPOSHOU
Cpelbl; yUYUTHIBaTh OINACHOCTh BO3JCHCTBUSL HA JKHUBBIC
OpPraHU3MBI ~ OINpPENEIICHHBIX  BEIIECTB, IOHUMAsi CMBICIT
1oKa3areJsl MPeIeIbHOM JOMyCTUMON KOHIICHTPAIHH

-yMEHHE COOJII0AaTh MpaBuiia 0€30MaCHOCTH TIPH MPOBEEHUHN Jab0OpaTOPHBIX padboT
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2. CTPYKTYPA U COAEPXAHUE OBH_IEOEPA3OBATEJII)HOI71 JAACIHUITINHBI
«XHUMMS»
2.1. O0beM QM CHUIIMHBI U BHAbI Y4eOHOIl padoThl

Bua yueOHoii padoThI O0Bem B yacax
O01beM 00pa3oBaTeJbHON MPOrpaMMBbI AU CHIUTITHHBI 102
B T.4. 3
KoncyabTanuu 26
CamocrosiTeibHast padoTa

OcHoBHOe coJep:kaHue 64
BT. U..

TeopeTudeckoe o0ydeHue 30
MPaKTUYECKHUE 3aHATUS 24
nabopaTOpPHBIE 3aHATHS 10
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/IeP:KaAHME 4
(copepikaHue MPUKJIATHOTO MOXYJIA)

BT. U..

TEeopeTu4ecKoe o0yueHne 2
MPaKTUYECKHUE 3aHATUS 2

IIpomMeskyTouHasi aTTecTalus (3a4eT) 2




2.2. TemaTnyecKkuii mJIaH 1 coaecpkaHue JUCHUITJIMHBI «XHUMHUA»

HaumenoBanue Conep:kanue yueOHOro Marepuajia (0CHOBHOe M npodeccHoHAILHO opuenTHpoBanHoe)!, | O6bém | Popmupyemble
pa3esioB U TeM JIadopaToOpHbIe U MPAKTHYECKUE 3aHATHS, IPUKJIATHON MO1YJ/Ib 4acoB | KOMIETEHIHH
1 2 3 4

Conepxanue y4eOHOro MaTepuaJia 64
Pazjen 1. TeopeTnueckue 0CHOBBI XUMUH 18
Tema 1.1. Cojaeprxanue yueOHOro MaTepuaJia 4 OK 01
OcHOBHBIE XuMudeckuil aneMeHT. AToM. Sapo aToMa, U30TOMbI. DIEKTPOHHAS 000I04Ka. DHEPreTHYEeCKIe
XMMHUYECKHE TIOHATHUS |ypPOBHH, MOJYPOBHH. ATOMHBIE OpOUTaH, s-, P-, d- smemenThl. OCOOCHHOCTH pacIpeeICHuUs 5
U 3aKOHBI, CTPOEHHE |3JEKTPOHOB IO OpPOUTAISIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DJIEKTPOHHAS
aTOMOB  XMMMYECKUX |KOH(Uryparus aroMoB. OCHOBHbIE XUMHUYECKHE 3aKOHBI
3JIEMEHTOB IIpakTnyeckue 3aHATHSA

[Ipaktuueckass padora Nel. «OCHOBHBIE KOJMYECTBEHHBIC 3aKOHBI B XMMHUU M DPACUETHI IO

YpaBHEHUSAM XUMHUYECKUX PEAKLIUN».

OTHOCHUTENBHBIE aTOMHAsi U MOJIEKYJsipHas maccel. MomsipHas macca. KonudectBo BeriecTsa. 2

MaccoBast nmons BemiecTBa. 3akoH ABorazpo. MousipHblii 00beM ra3oB. OTHOCUTENbHas

TUTOTHOCTH Ta30B. PacdeTsl M0 ypaBHEHHSIM XUMHUYECKUX PEAKIU C MCIOIB30BAaHUEM MacCOBOM

JI0JIM BElIeCTBa, 00beMa (HOpMaJIbHbIE YCIOBUSI) I'a30B, KOJMYECTBA BELIECTBA
Tema 1.2. Coaeprxanue yueOHOro MaTepuaJia 2 OK 01
[Tepuognueckuii IIpakTHyeckue 3aHATHSA OK 02
3aKOH u |[Ipaktuyeckas padora Ne2. «3ydeHne nepuouueckux 3aKOHOMEPHOCTEN M UX B3aUMOCBSI3H CO ITK?1.2
[Tepuonuueckas CTPOCHUEM aTOMOBY.
cucremMa XUMHYECKUX |[lepuoanyeckas cuctema xumudeckux snemeHToB J[.M. MenneneeBa. CBsi3b MEpHOIHMUECKOTO 2

snmementoB  JI. N
MenneneeBa, nX CBS3b
c COBPEMEHHOMN

3aKkoHa U Ilepnonnueckol CUCTEMBI XMMUYECKUX JIEMEHTOB C COBPEMEHHOM TEOPHUEN CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XHMHYECKHUX DJIEMEHTOB, 00pa3yeMbIX HMH
MIPOCTBIX M CJIOXHBIX BEHIECTB IO rpymnmnaM u nepuoaam llepuoandeckoil cucTeMsl. 3HAYEHUE

! O6pazoBarenbHas opraHu3alys BIPaBE CAMOCTOSATENBLHO ONPEJIENATH MOCIIE0BATENBHOCTL N3yUYEHUS PA3/IEIOB U TEM, BXOIANIUX B HUX, & TAKXKE TIEPEPACTIPEAENATH KOJTUIECTBO
4acoB JJIsl OCBOCHUS 00yJaronMMHUCs y4eOHOTO MaTepralla, ¢ y4eTOM JIOTHKY (pOpMHUPOBaHHMS AUCIUIUIMHAPHBIX PE3YJIBTaTOB, OOLIUX U MPO(pEeCCHOHATIBHBIX KOMITETCHIUH,

MEXIIPEIMETHBIX CBSI3€H C IPYTMMH IUCIUITIMHAMH 001e00pa30BaTenbHOTO U 00ImenpodeccnoHanbHOro nukioB yuedHoro wiana OIT CIIO.
2 VkaswiBatotcs T1K, nj1eMeHThl KOTOPBIX (JOPMUpPYET NPUKIAJHOM MOaysb (MpodecCHOHAILHO OPUEHTHPOBAHHOE cojepkaHue) B cootBerctBun ¢ ®I'OC CIIO peanusyemoii
npodeccun/cnernuansaocta CI1IO
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Teopuei CTPOCHHUsI |IIEPUOJNYECKOI0 3aKOHAa M CHUCTEMBbl XMMHMUYecKuX diemeHToB .M. MenzeneeBa B pa3BuUTUU
aTOMOB HayKH.
VYcTaHOBIIEHHE CBA3M MEXAY CTPOCHHEM aTOMOB XMMHYECKHX 3JIEMEHTOB M INEPUOJUYECKUM
U3MEHEHHUEM CBOMCTB XUMUYECKUX JIEMEHTOB U UX COCIUHEHUM B COOTBETCTBUH C IOJIOKCHHEM
Ilepuonnueckoil cucreMsl. PelieHne npakTUKO-OPUEHTUPOBAHHBIX TEOPETHYECKUX 3aJaHUM Ha
XapaKTepU3alUl0 XUMHUYECKHX 3JeMEHTOB «Mertaminyeckue / HeMEeTaJUIM4eCKHe CBONCTBA
XUMHUYECKHUX 3JIEMEHTOB B COOTBETCTBUM C HX AJIEKTPOHHBIM CTPOECHUEM U IIOJIO)KEHHUEM B
MEPUONYECKON CUCTEME XUMUYECKUX di1eMeHTOB JI.1. MenneneeBay
Tema 1.3. Cojaeprxanue yueOHOro MaTepuaJia OK 01
Crpoenne  BemectBa | CTpoeHHE BellecTBA. XMMHUYECKasl CBsI3b. BHUIIbI XUMUUECKOH CBSI3U (KOBaJICHTHAS! HETIOJISIPHAS
U IPUPOJA | U TOJSIpHAs, MOHHAs, MeTaJuIndeckas). MexaHu3Mbl 00pa30BaHUSI KOBAJIEHTHOW XUMHYECKOU
XMMHMYECKOM  CBSA3H. | cBsi3M  (OOMEHHBIH ¥ JIOHOPHO-aKIENTOPHbIH). BomopomHas  cBsizb.  BajeHTHOCTb.
MHuoroo6pasue DnekTpooTpulaTesbHOCTh. CTeneHb OKucieHus. MoHbl: KaTHOHBI M aHHOHBI
BELICCTB IIpakTHyeckune 3aHATHSA
[IpaxTuueckas padora Ne3. «CtpoeHue BelecTBa U NpUpoia XMMUUECKOM CBSI3N».
JleMoHCTpauus MOAENeH KpPUCTAUIMYECKUX PELIETOK: MOHHOM (XJIOpHJ HATpus), aTOMHOMU
(rpadut u anmas), MOJIEKYJIIPHON (yTJIEKHUCIBIN Ta3, OM), METAIUTMYECKON (HATpHil, MarHuii,
Menp). Perienne mpakTHYecKUX 3a/laHUil HAa COCTaBJIEHUE 3JIEKTPOHHO-Tpadudeckux (popmyi
aneMeHToB 1—4 nepuojoB
Tema 1.4. Cojaeprxanue yueOHOro MaTepuaJia OK 01
Knaccugukanus, Knaccudukanus Heopranuyeckux BemiecTB. HoMeHKIaTypa HEOpPraHMYECKUX BEIIECTB OK 02
u HOMEHKJIaTypa | (OKCHbI, TUIPOKCHUJIbI, KHUCIIOTHI, coJii). BemiecTBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO
HEOPraHUYECKUX CTpOEHUs. ArperatHble COCTOSIHUS BemecTBa. Kpucrannuueckrue 1 amopgHbIe BelecTBa. 3aKOH
BEILIECTB MIOCTOSIHCTBA COCTaBa BEILECTBA. THIMBI KPUCTAIIIMYECKUX PEIIETOK (aTOMHAasi, MOJIEKYJIsIpHa,

MOHHas, MeTaJ'IJ'II/I‘IeCKaSI). 3aBHCHMOCTH CBOMCTBA BCIICCTB OT TUIIA KpHCTaHHquCKOﬁ peI_HéTKI/I

IIpakTnyeckue 3aHATHSA
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[TpakTuyeckas padora Ne4. «HomeHki1aTypa HEOPraHUYECKUX BEIIECTBY.

Pemenne mnpakTHyeckux 3aJaHMi 1O KJIAacCU(UKALMM, HOMEHKIAType M XUMHYECKUM
¢dbopMynaM HEOpPraHHMYECKMX BEIIECTB PA3IMYHBIX KIACCOB (yrapHbIM Tra3, yIJIIEKHCIBIH ras,
aMMMaK, raiieHasi U3BecTb, HErallleHas U3BECTb, MUThEBAs COAA U JPYTUX): Ha3BaHMs BEIIECTB
no MexayHapoanoit (MIOITAK) wnm TpuBManbHONW HOMEHKJIATYpe M COCTaBICHHE (HOPMYJIIBI
XMMHUYECKHX BEIIECTB, ONpE/eleHne MPUHAMISKHOCTH K Kiaccy. [lowck mHpopmauuu 1o
Ha3BaHUAM, HICHTH(PHUKATOPaM, CTPYKTYPHBIM (opMyiaMm. AHAIN3 XUMHUECKOW HH(DOpMaIum,
MOJIy4yaeMOil M3 Pa3HbIX HMCTOYHHUKOB (CpeACTB MaccoBOil MH(opmauuu, cetb MHTEepHET H

IpyTHE)

Tema 1.5. Coaep:xanue yueOHOro MaTepuaJia OK 01
Tumbr  xumuveckux |Xumuueckas peakuus. Kiaccupukauuss XMMHYECKHX pEaKIMid B HEOPraHUYECKOW U [K 1.2
peaxIun OpraHWYEeCKOM XUMHUHU. 3aKOHbl COXPAHEHHUs MacChl BEIIECTBA, COXPAHEHUS M IPEBpAlLECHHS
SHEPruM MPU XUMUYECKUX peakiusaX. OKUCIUTENIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMK (YpaBHEHUS
OKHCJICHUS-BOCCTAHOBJIEHUS,  CTENEHb  OKHUCJIEHHS, OKUCIUTEIb U  BOCCTAHOBUTEID,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE PEaKIUU B IPHUPOJAE, MPOU3BOACTBEHHBIX IPOIECCAX H
KHU3HEACATSILHOCTH OPTaHU3MOB)
Tema 1.6. Coaep:xaHue y4eOHOro MaTepuaJia OK 01
Ckopocth xuMuueckux| CKOpOCTh peakiMd, €€ 3aBUCHMOCTh OT pPa3JIMYHBIX (DAKTOPOB: MPUPOIBI pPEArHPYIOLIHX OK 02
peakuui. XUMHMYECKOE| BEHIECTB, KOHIIEHTPAIMU PEarHpyIONIMX BEIIECTB, TEMIIEPAaTypbl W IUIOUIAJH PEaKIMOHHON IIK 1.2

paBHOBeECHE

MOBEPXHOCTHU. TeruoBble 3PPEeKThl XUMUYECKUX PEAKIMM: 9K30- U SHAOTEPMHUUYECKHE PEAKLIUH.
OOpatuMble peakiui. XuUMHUYecKoe paBHoBecue. @aKTOpbl, BIUAIOLIME Ha COCTOSHHE
XUMHYECKOTO paBHOBECHS (KOHIIEHTpALUsi PEareéHTOB WJIM NPOAYKTOB pEakluu, IaBJICHUE,
temneparypa). [Ipunuun Jle Ilarense

HpaKanecmle 3AHATHUSA

[Tpaktnyeckas pabora NeS. «BnustHue pa3nuuHbIX (DAKTOpPOB Ha CKOPOCTh XHUMHYECKOH
peaKIUm».

Pemenne mNpakTHKO-OPUEHTHUPOBAHHBIX 3aJaHMi Ha aHaiau3 (AKTOpOB, BIHUSAIOUIMX HAa
M3MEHEHHE CKOPOCTH XMMHUYECKON peakluu. 3aBUCUMOCTh CKOPOCTH XMUMHUYECKOM peakiuu OT
IIPUCYTCTBUS KaTajlu3aTopa Ha NPUMEpE Pa3JIOKEHHsA MEPOKCHAA BOJOPOAA C IOMOUIBIO
JUOKCHJa MapraHiia M KaTtanasbl. PelleHne NpaKTHKO-OPUEHTUPOBAHHBIX 3aJaHMi Ha
npuMeHenre npuHiuna Jle-llarense Ui HaXOXXJeHHUS HaNpaBICHUS CMEIICHUS PaBHOBECHUs
XMMHUYECKON peaklMy U aHaju3 (pakTopoB, BAUSIONIMX HAa CMEIIEHUE XUMUYECKOTO PAaBHOBECHSI
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Tema 1.7.

PactBopBHI, Teopus
ANEKTPOIUTUYECKOMN
JIUCCOLMAIIN u
MOHHEII 00MeH

Coaep:xxanue y4eOHOro MaTepuaJia

PactBopel. Buabsl pacTBOpOB IO COAEPKAHUIO PACTBOPEHHOI'O BelIECTBA. PacTBOpUMOCTS.
[lonsiTue o nucnepcHbIx cucremax. VCTUHHBIE M KOJUIOMAHBIE pacTBOpbl. MaccoBast aoms
BenlecTBa B pactBope. [lonstre o Bogopoanom nokasarene (pH) pactBopa. DnekTponutudeckas
mucconuaius. CuibHbBIE B c1a0bIe SJICKTPOIUTHI, HEIJIEKTPOIUTHI. Peakiimm mOHHOTO 0OMeHa

JlabopaTopHble 3aHATHS

JlabopaTtopHnas padota Nel «IIpuroroBieHue pacTBOpOBY.

[IpuroroBnenue pacTBOPOB 3alaHHOM MAacCOBOW JOJIEH PACTBOPEHHOI'O BELIECTBA, IPOBEICHUE
peakuuii MOHHOTO OOMEHa, OMNpeleleHHe Cpelbl PacTBOPOB BEIIECTB C  IMOMOIUIBIO
YHUBEPCAJIBHOTO MHAMKATOpa (Kucias, HEWTpajbHas, LIEJIOYHas). 3aJaHMsl Ha COCTaBIIEHUE
WMOHHBIX peakiuil. PernieHne mpakTUKO-OpPMEHTHUPOBAHHBIX PACUETHBIX 3a/JaHUN Ha PAacTBOPHI,
WCIIOJIb3yEeMBbIC B OBITOBOM M MPOU3BOJCTBEHHOMN JACATEIbHOCTH YEJI0BEKa

OK 01
OK 02
OK 04
OK 07
IIK 1.2

KonTpoabnas pabdora
1

CrpoeHue BeliecTBa U XMMUYECKHE peakiuu (1o pasaeny 1)

Paznen 2. Heopranuueckasi xummsi

10

Tema 2.1.
DU3NKO-XUMHYECKHE
CBOMCTBaA
HEOPraHUYECKHX
BEIICCTB

Coaep:xaHue y4eOHOro MaTepuaJia

Meramnbl. Ilonoxenne ™eramioB B Ilepuoandeckoil cucreMe XUMHUYECKHUX SJIEMEHTOB.
OC0OEHHOCTH CTPOEHUSI DJEKTPOHHBIX 000JI0YeK aToMoB MeTauioB. OOmue Qunyueckue
cBoiicTBa MeTayuioB. CIUIaBbl METAUIOB. DJIEKTPOXUMHUYECKHM psAJ HANpsHKEHW METallIoB.
XUMHUYECKHE CBOWCTBA BAKHEWIIMX METAJJIOB (HATPHM, KaJMi, KadbllMi, MarHuii, aJlFlOMUHUH,
IIMHK, XpOM, J>Kele30, Melb) M uX coequHeHwil. OOmume crnocoObl MOTYYEHHUS METaJIOB.
[IpuMeHeHne MeTaIOB B OBITY M TEXHUKE

Hewmeramnsl. [lonoxxenue Hemeramios B [lepuoanueckoit cucteMe XUMUYECKUX dieMeHToB J[. 1.
MeHnneneeBa U OCOOCHHOCTH CTpPOCHHMsI aToMoOB. @Du3MuUecKhe CBOWCTBA HEMETAJUIOB.
AnnoTponus HEMETAJUIOB (Ha MpUMeEpe KUCIOpoJa, ceprl, pochopa u yraepoaa). XuMudeckue
CBOICTBA M IPUMEHEHNE BAXKHEUIIINX HEMETAJUIOB (TaJOT€HOB, CEephl, a30Ta, ¢hocdopa, yriepoaa
U KpEeMHHUS) U UX COEAMHEHHH (OKCHIOB, KHCIOPOJCOJEPKAIINX KHCIOT, BOJOPOIHBIX
coenuHeHni). [I[puMeHeHne BAXKHEUIINX HEMETAUIOB U UX COCTMHEHUM

XHWMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BELIECTB (OKCHIIOB, TMJIPOKCHJIOB,
KHCIIOT, cojiel u 1p.). ['eHeTnueckass CBsI3b HEOPTaHWYECKUX BEIIECTB, MPUHAIEKAIIUX K
pa3IMYHbIM KJjaccaM. 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB IPOCTBIX BEIIECTB, BOAOPOIHBIX

OK 01
OK 02
OK 04
IIK 1.2
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COGI[I/IHGHI/If/'I, BBICHIUX OKCHUAOB U THAPOKCHUIOB

IIpakTnyeckue 3aHATHS

[TpakTuyeckas padora Ne6. « DU3HKO-XUMUUECKUE CBOMCTBA HEOPTaHMUECKUX BEIIECTBY.
CocraBiieHHE ypaBHCHMM XMMMYECKHX pEaKUUHA C Y4YaCTHEM IIPOCTBIX M  CIIOKHBIX
HEOPraHWYECKUX BELIECTB: METAUIOB M HEMETA/UIOB; OKCHUIOB METaUIOB, HEMETAIIOB H
aM(OTEpHBIX 3JIEMEHTOB; HEOPraHMYECKHX KUCJIOT, OCHOBAaHMH M aM(OTEPHBIX THIPOKCHJIOB,;
HEOPraHUYECKHUX COJIEH, XapaKTEPU3YIOIUX UX CBOMCTBA.

Pacuérhl Macchl BemecTBa WM 00bEMa ra3oB 0 U3BECTHOMY KOJHMUYECTBY BELIECTBA, Macce MU
00bEMY OHOTO M3 YYACTBYIOIIMX B PEAKIMH BEIIECTB, Pacy€Tbl Macchl (00BEMA, KOTMYECTBA
BEIIECTBA) MPOJYKTOB PEaKIUH, €CIU OJHO M3 BEIIEeCTB UMEET NMpUMecH. PelieHne nmpakTHKO-
OPHEHTUPOBAHHBIX 33JaHUN HA CBOMCTBA, COCTaB, IOJy4E€HUE U O€30IACHOE HCIIOJIb30BAHUE
BaXHEHIIMX HEOPraHUYECKHUX BEIECTB B OBITY U MPO(PECCHOHANBHOM NesITeIbHOCTH YeJIOBEKa

Tema 2.2. Coaep:xaHue y4eOHOro MaTepuaJia OK 01
Upnentudukanus JlaGopaTopHble 3aHATHS OK 02
HEOPraHnIeCKUX JlaboparopHas pabota Ne2 «nenTudukanms HeOpraHMYECKUX BEIIECTBY. OK 04
BCILECTB Pemrenue skcnepuMeHTANBHBIX 3a/1a4 M0 XMMHUYECKMM CBOMCTBAM METAJUIOB M HEMETAJIOB, 1O

pacrmo3HaBaHUIO W TIONYYEHHUIO COEAMHEHUH METANIOB W HEMETAJIOB (B3aMMOJEWCTBUE

THJIPOKCHJIa aTIOMUHUS C PACTBOPAMH KHUCJIOT W Imesioueit,). MneHTudukanus HeopraHMIeCKHX

BEIIECTB C HCIMOJb30BAaHUEM HX (DU3MKO-XUMHUYECKHX CBOMCTB, XapaKTEPHBIX KAYECTBEHHBIX

peaknuii. KadecTBeHHbIC peaknny Ha CyibdaT-, KapOOHAT- M XJIOPHI-aHHUOHBI, Ha KAaTHOHBI

METAJIJIOB M KATHOH aMMOHUS
KonTposbnasi pabdora .
9 CBolicTBa HEOPraHWYECKUX BELIECTB (110 paznerny 2)
Pa3nea 3. Teopernueckue 0CHOBBI OPraHMYeCKOH XUMHUH
Tema 3.1. Coaepxanue yueOHOro MaTepuaJia OK 01

Knaccudukanus,
CTpOCHHE U
HOMEHKJIaTypa
OpPTaHWYECKUX BEIIECTB

IIpenMer opranndeckoil XMMHUH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAUEHUE B MOJyYEHUU HOBBIX
BEILIECTB W MaTepuayoB. TeopHs CTpPOEHUs OpraHWYecKnx coennHeHnid A.M. Bbytneposa, eé
OCHOBHBIE 10JI0KeHUsI. CTPYKTypHBIE (POPMYJIbI OpraHMUECKUX BeliecTB. ['oMomnorus, nzomepus.
XuMuyeckas CBSI3b B OpraHM4YECKUX COETUHEHUSIX: KpaTHbIE CBS3H, G- U M-CBA3H.

Hpe,Z[CTaBJ'IeHI/Ie 0 Knaccmbmcaunn OpPraHruvCCKUX BCHICCTB. HOMCHKHaTypa OpTaHUYCCKUX
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COEIUHEHUI (cHUcTEeMaTHuecKas) W TPUBMAJIbHBIE HA3BaHMsI BAaKHEHIIMX IIpelCTaBUTENIEH
KJIACCOB OPraHUYECKUX BELIECTB

HpaRTn'{ecmle 3AHATHSA

[TpakTrueckas padota No7. «HoMeHKIaTypa OpraHUYECKUX BEIIECTBY.

Os3nakomiieHne ¢ oOpa3laMM OpPraHWYECKHX BEIIECTB M MaTephajlaMd Ha HUX OCHOBE,
MOJIETTUPOBAHUE  MOJIEKYJ  OpPraHM4YecKMX  BeIeCTB,  HaOJIIoJeHHWe U OIUCaHHUE
JIEMOHCTPALIMOHHBIX OIBITOB 110 IPEBPALICHUIO OPraHMYECKUX BEIIECTB IIPU HArpeBaHUU
(nnaBnenue, oOyrnuBanue u ropenue). CocTaBlieHHWE MOJHBIX U COKPAIICHHBIX CTPYKTYPHBIX
dbopMyn OpraHMYECKHMX BEIIECTB OTACIBHBIX KJIACCOB, HWCIONB3ys MX Ha3BaHUSA IO
CHUCTEeMAaTUYECKOM U TPHUBHAIBHOM HOMEHKIAType (3THJICH, AaleTHJIeH, TIUIEpHUH, (eHo,
dbopmanpaerua, yKCycHas KUCIOTa, TNIMIUH). PacdeTsl mpocTeiimeir GpopMysbl OpraHu4ecKoi
MOJICKYJIbl, ICXO/ISl U3 DJIEMEHTHOT0 cocTana (B %)

Pasnen 4. YrieBoaopoabl

10

Tema 4.1.
YrneBonopoapl M HX
HOPUPOJHBIE MCTOUYHUKU

Coaep:xanue yueOHOro MaTepuaJia

[Ipenenbubie yraeBoAopoabl (aJIKaHbI): COCTaB M CTPOEHUE, TOMOJIOTHYECKUU psia. MeraH u
3TaH: COCTaB, CTPOCHHE, (PU3HUECKHUE U XMMHUUYECKHE CBOICTBA (peaKMu 3aMeIIeHHs] U TOPEHUs),
MOJTyYeHUE U TPUMEHEHUE.

HenpenenbHbie yriieBo1opoabl (aTKEHbI, alKaIHeHbI, aTKHHBI).

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUN Psif. DTUJICH M NPOIUJIEH: COCTaB, CTPOEHHUE,
¢bu3nuecKkre U XMMHUYECKHUE CBOMCTBA (peaklUy TUIPUPOBAHHUS, TAIOTEHUPOBAHUS, THAPATAIIH,
OKHWCJICHUS U TIOJIMMEPHU3AINH) TIOJTyUYeHNE U IPUMEHEHHE.

Anxaauensl: OyTaauen-1,3 u metunOyTtaauen-1,3, XUMUYECKOEe CTPOEHUE, CBOMCTBA (peakius
MOJIUMEPHU3AIMK), TMPUMEHEHHEe (I CHHTE3a MPHPOJHOTO W CHHTETHYECKOTO Kaydyka H
PE3UHBI).

AJKMHBI: COCTaB U OCOOCHHOCTHM CTPOCHHS, TOMOJOTUYECKHH psiA. AIETHICH: COCTaB,
XUMHYECKOe CTpOCHHE, (HU3MYeckue W XWMUYECKHEe CBOWCTBa (peakiuu TUIPUPOBAHUS,
raJOreHUPOBAaHUs, THUApATAllMd  TOPEHHS), TMOJy4eHHE ¥  TNpUMeHeHHe  (MCTOYHHUK
BBICOKOTEMIIEPATYPHOTO TUNIAMEHH JIJIsl CBAPKH U PE3KH METAJLIOR)

Apomaruueckne yrieBoJopoabl (apeHbl). beH3on u Todyor: coctaB, CTpoeHHE, (GpU3NYECKHe U
XMMUYECKHE CBOWCTBA (pEeaKIMK raJlOTeHUPOBAHUS M HUTPOBAHMS), MOIyUYE€HHE U IPUMEHEHHUE.
TokcruHOCTh apeHOB (BIHsiHME OCH30Jla Ha OpraHu3M 4YesoBeka). ['eHeTHdeckas CB3b MEXIY

OK 01
OK 02
OK 04
IIK 1.2
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YTJIEBOAOPOAaMH, IPHHAICKALTIMHU K PA3JIMYHBIM KIIACCAM.
[TpuponHbIe HCTOYHUKH YII€BOAOPOA0B. [IprpoHblii ra3 u nonyTHbIe HedTaHbIE Ta3bl. HedTh 1
e¢ mpoucxoxnaenue. CrocoObl mnepepaboTku He(THU: MEperoHka, KPEeKUHT (TePMHUYECKUi,
KaTanuTudeckuii), mnuponu3. [Ipomykrel mepepaboTkm  HedTH, UX NPUMEHEHHUE B
MPOMBIINIJICHHOCTH

U B ObITy. KaMEHHBIN yrosib ¥ IPOIYKTHI €0 NMepepadboTKu

Tema 4.2. Coaepxanue yueOHOro MaTepuaJia 2 OK 02
Ousuko-xumuyeckue |JlabopaTopHble 3aHATHS OK 04
CBOMCTBA JIaGoparopnas padota Ne3 «CBoHCTBa yTriaeBOAOPOIOB.
YTI€eBoa0poa0oB TpuBuanpHas M MEXIyHapoJaHas HOMEHKIATypa, XUMUYECKHE CBONCTBA, CIIOCOOBI MOJYYECHUS 2
yriaeBoaopoaoB. [lodyueHue sTuiieHa W U3y4yeHHE €ro CBOMCTB. MojenupoBaHUE MOJIEKYJT U
XAMHYECKUX MPEBPAIICHUH YIiIeBoJOpOI0B (Ha MpUMepe dTaHa, ITUIICHA, alleTWICHa U 1p.)
raJIOr€HONPOU3BOAHBIX
Pa3nes S. Kuciaopogocoaep:xanue opraHnyecKie COeANHEHUs! 14
Tema 5.1. Coaep:xanue yueOHOro MaTepuaJia 2 OK 01
Cnuptsl. Oenon [penenbHbIE OTHOATOMHBIC CIMPTHI (METAHOJ U 3TAHOJ): CTPOCHHE, (PUIUUSCKHE U XUMHUYCCKHE OK 07
CBOWCTBa (peakUMM C aKTUBHBIMH METaJlJIaMH, TaJOr€HOBOJOPOJAaMHU, TOpPEHHUE), IpUMEHEHHE.
Bonoponnbie cBA3M Mexay MoJeKyJlaMu chnupToB. PU3HMONOrHYEcKOoe JEHCTBUE METaHOoJIa U
9TaHOJa Ha OpPraHU3M Y€JIOBEKa.
MHOroaToMHbIE CIUAPTHI (ITUICHTIMKOIb U TIUIEPHH): CTPOCHHE, PU3MYCCKUE U XUMHUECKHE 1
CBOWCTBa (B3aMMOJEICTBHE €O WIEJTOYHBIMH MeTaJUlaMH, KayeCTBEHHAs peakius Ha
MHOT0aTOMHbIE cHUpPTHI). DU3NOIOTNYECKOe AEWCTBUE HA OpraHu3M uesjoBeka. [IpumeHnenue
[JINLEPUHA U DTUJICHTIIUKOJIS.
®enon. CtpoeHue Moiyiekynbl, (U3MUECKHE M XHMHUYECKHE CBOicTBa (eHosa. TOKCHYHOCTb
¢eHona, ero puznonornyeckoe aeiicTere Ha opranusm 4enoseka. [lpumenenue gpenona
Tema 5.2. Cojaeprxkanue yueOHOIr0o MaTepuasia 1 OK 01
Anbaeruapl. Anbneruapl U KeTOHBI ((opManpAeru, aleTaibIeru], aueToH): CTpoeHHue, (u3nyeckue u OK 02
KapOoHOBBIE KUCIIOTBL. |XMMHYECKHE CBOWCTBA (PEaKIMM OKUCICHHS W BOCCTAHOBJIICHHUS, KAYECTBEHHBIC PEAKIIUH), OK 04
CrnoxHuble 3¢upbl MI0JIyYE€HUE U IIPUMEHEHHE. 1

OAHOOCHOBHBIE TpeliebHbIE KapOOHOBbIE KHCIOTHI (MypaBbUHAs W YKCyCHasi KHCIOTHI):
CTpoeHue, (U3MUeCKue M XUMHUYECKHEe CBOMCTBa (0OIIMe CBOMCTBAa KHCIOT, peaKIHs
sTepudukanyu), mnoaydeHue M npuMeHeHue. CreapuHOBas M OJEHMHOBAs KHUCJIOTHI Kak
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MIPEJCTABUTENN BBICHIMX KapOOHOBBIX KUCIOT. MbUIa KaK COJM BBICIIUX KApOOHOBBIX KUCIOT, UX
MOIOIIlEE NEUCTBHUE.

CrnoxHable 3(Upbl KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['Haponu3 cinoxubix 3¢upos. Kupsl.
I'naposns xupos. IIpuMenenue >xupoB. buonoruueckast posb JKUPOB

Tema 5.3.
VrieBoabl

Coaep:xaHue y4eOHOro MaTepuaJia

VYTraeBopl: cocTaB, KiaccH(UKauUs YIJIEBOJOB (MOHO-, JW- M TOJNHMCaxapuibl). [roko3a —
MPOCTEHIINIT MOHOCaXapuJ: OCOOCHHOCTH CTPOCHHSI MOJCKYJbI, (PU3NYECKHE M XUMHUYECKHE
CBOWCTBAa TJIIOKO3bI (B3aumopelicTBue ¢ ruapokcuaoM wmeau (II), okuciieHue amMMuaYHBIM
pactBopoM okcupa cepedpa (I), BocctaHoBIeHUE, OpOKEHUE TIFOKO3BI), HAXOXKICHUE B TIPUPO/IL,
MPUMEHCHHE TJIFOKO3bI, OMOJIOTHYECKAash POJb B JKU3HEICATEIBHOCTH OpraHM3Ma YeIOoBeKa.
dorocunTe3. PPyKTO3a KaK H30MEP TITFOKO3HI.

Caxapo3a — MpencTaBUTEIb IAMCAXapUIOB, THIPOJIM3 Caxapo3bl, HAXOXKICHHE B MPHUPOIC U
MIPUMCHCHHE.

[Tonucaxapuapl: Kpaxmal M ILEJUTI0JI03a KaK MpUpoAHble moiaumepbl. CTpoeHHe Kpaxmala U
IEJUTIONIO3BI, (PU3NYECKHEe W XUMUYECKUE CBOMCTBA KpaxMaia (TUAPOJIH3, KAYeCTBCHHAS PEaKIIHs
C MOJIOM)

OK 01
OK 02
OK 04

Tema 5.4.
DU3NKO-XUMHYECKHE
CBOMCTBaA
KHCIIOPOJ0COIEpKAIIUX
OpTraHUYECKUX
COCJIMHEHU I

ConepxaHnue y4eGHOro MaTepuaja

IIpakTHYecKHe 3aHATHSA

[Ipaktnyeckas pabora Ne8. «HomeHknaTypa  KHCIOPOJOCOJEpXkAIUX  OPraHMYECKHX
COCIUHEHUINY.

TpuBuaneHas 1 MeXIyHapoaHas HOMEHKJIATypa, XMMHUYECKHE CBOMCTBA, CIIOCOOBI MOJTyuEHUs
CHUPTOB U (HEHOJIOB, KAPOOHOBBIX KUCIIOT U 3(UPOB, adbAECTUAOB U KETOHOB. COCTaBIIEHUE CXEM
peaknuii (B TOM 4YHCIE O MpPeUIOKEHHBIM LENOYKaM TMpPEeBpalleHnit), XapaKTepHU3YIOLINX
XMMHUYECKHE CBOICTBA KUCIOPOAOCOAEPKALINX OPraHUUYECKUX COSIMHEHHM

JlabopaTopnasi padora Ne4. «XuMHUECKHE CBOMCTBA CIIUPTOB U YKCYCHOM KHUCIIOTBD».
[IpoBenenue, Habmo/eHWE M ONHCAHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIHUPTOB,
Ka4eCTBEHHBIE PEAaKLIUH OJHOATOMHBIX CHUPTOB (OKHCIeHHe 3TaHoia okcuaom wmemu (I1)),
MHOT'OaTOMHBIX CITUPTOB (B3aMMOjieiicTBUe rniiepuHa ¢ ruapokcuaom meau (1)), anpaernaos
(oxucneHne amMMHa4YHBIM pacTBopoM okcuzaa cepebpa(l) wm  rumpokcumom wmemm  (l1),
B3aMMOJICIICTBHE KpaxMaJla ¢ MOJIOM), H3yUYeHHE CBOMCTB pacTBOpa YKCYCHOM KHCIIOTBI

OK 01
OK 02
OK 04

Pa3nes 6. A3oTcoaep kaiiue OpraHu4ecKue coeJHHeHHs

i

Tema 6.1.

| Conep:xanne yueGHoro Mmarepuasa

OK 01
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AMUHBI. AMUHBI: METHJIAMHH — MPOCTEHIINN MPEJCTaBUTENIb aMHHOB: COCTaB, XUMHUYECKOE CTPOCHHE, OK 02
AMUHOKHUCIIOTBHI. (hU3UYECKHe U XMMUYECKUE CBOMCTBA, HAXOXKCHUE B TIPUPOJIE. OK 04
Benxu AMUHOKHCIIOTBI KakK aM{(OTEpHbIE OpraHudeckue coenuHeHus. Duznyeckrue M XUMHUECKUE
CBOMCTBA aMUHOKHMCIOT (Ha NpuMepe IHIKHA). buonormueckoe 3HaYeHHE AMUHOKHUCIOT.
Ilerrtuapl.
benku kak npuponnsie monumepbl. [lepBuuHas, BTOpHUYHAs M TpEeTUYHAs CTPYKTypa OEIKOB.
XUMHUYECKUE CBOMCTBA OCIIKOB: THAPOIIN3, ICHATYpAIHs], KAYeCTBEHHBIC PEaKIIMU Ha OEIKU
IlpakTH4YecKue 3aHATHSA
JlaGopaTopHas padora Ne5«CBoiicTBa a30TOCOAEPKAIIMX OPTAHUUECKUX COSAMHEHUN.
Ousnyeckue M XUMUYECKHE CBOHCTBA aMHUHOB (pEaklUMu C KUCIOTaMH M TOpEHUs) U
aMHHOKHUCIIOT (Ha mpuMepe rimiuHa). HabmogeHne u onncaHue eMOHCTPAIIMOHHBIX OIBITOB!
JeHaTypauus OENKOB IPU HArPEBaHHH, IBETHBIE PEAKIIUU OEIKOB
Pa3nes /. BbicOKOMOJIEKYJISIPHbIE COeIMHEHUSI
Tema 7.1. Coaep:xanue yueOHOro MaTepuaJia OK 01
ILmactmaccel. IIpakTnyeckune 3aHATHS OK 02
Kayuyku. Bonokna [Ipaktuyeckas pabora Ne9. «CwuHTe3, aHamM3 W KIACCUPUKAIMS BBICOKOMOJEKYJISPHBIX OK 04
COETMHEHUIN IIK 1.2
OCHOBHBIE TIOHATHSI XHMHU BBICOKOMOJICKYJISIPDHBIX ~COCIMHEHHWH: MOHOMEp, IOJIHMED,
CTPYKTYpPHOE 3BEHO, CTENEeHb MOJUMEpHU3aINM, CpeIHsAs MOJIeKyJsipHas Macca. OCHOBHBIE
METOBI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSAMHEHUH — MOJIMMEPHU3ans U MOJTUKOH ICHCAIINSI.
O3HakomiieHHe ¢ oOpa3lamMH NMPHUPOJIHBIX M MCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, Kay4yyKoOB:
TTacTMacChl (TIOJMATHIICH, TTOJIUIPONUIICH, TTOJMUBUHWIIXJIOPU, TIOJIHCTUPOIT); HATypaIbHBIA U
CHUHTETHYECKHEe Kaydykd (OyTaaMeHOBBIH, XJIOPONIPEHOBBIH U M30NPEHOBBII); BOJOKHA
(HaTypayibHBIE (XJIOMOK, IIEPCTh, WIENK), HMCKYCCTBCHHBIC (AI[ETaTHOE BOJIOKHO, BHCKO3a),
CHHTETHYECKHE (KAIPOH M JIaBCaH)
Kontpoabsnas pabora .
3 CTpyKTypa 1 CBOMCTBa OPraHUYECKUX BEIIECTB (110 pa3naenam 3-7)
IpodeccnonanLHO OPHEHTHPOBAHHOE COEP/KAHNE (CogepKAHMe NPUKIATHOI0 MOLy.Is1)°
Pazgen 8. Xumusi B ObITY M IPOU3BOACTBEHHOI 1eATEIbHOCTH YeJ10BeKa OK 01
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Tema 8.1.

Xumuueckue
TEXHOJIOTHH

B IIOBCEIHEBHOM
U 1npodeccHoHaTbHOU
eITEJIbHOCTH YeJIoBEKa

Coaep:xanue yueOHOro MaTepuaJia

IIpaBuna 3KOJOrMUYECKH 1€J1eCO00pa3HOrO MOBEAEHUS B ObITY M TPYAOBOW JEATEIBHOCTH B
LEISIX COXPAaHEHUS CBOEro 370pPOBbsi U OKPY)KAIOLIEH MPUPOAHOM Cpenbl, ONACHOCTh
BO3JCHCTBUS HA JKHUBBIE OpPraHU3Mbl OpPraHMYECKHUX BEIIECTB OTAEIBHBIX  KJIACCOB
(YyrneBogopossl, CHHPTHI, (EHOJBI, XJIOPOPTaHHMYECKUE MPOM3BOIHBIC, AIBICTHUABI U Jp.),
IIOKa3aTesb MPEACIIbHO TOIYCTUMON KOHLEHTPALUU U €70 UCIIOJIb30BAHHUE.

Ponp xumum B obOecredueHHHM 3KOJOTMYECKOW, PHEPreTHUeCKOW M MNHUIIEeBOH 0e30macHOCTH,
pa3sBUTHUM  MEIMIMHBI, CO3/JaHUM HOBBIX MaTepuajoB (B 3aBUCUMOCTM OT BHAA
poheCCHOHATTLHOMN JEATEIIEHOCTH ), HOBBIX HCTOYHUKOB SHEPTUU (aJIbTEPHATUBHBIC UCTOYHUKH
sHeprun). IloHsATHE O HayyHBIX METOJaX IO3HAHUS BEIIECTB M XUMHUYECKUX PEAKIIMH.
[IpencraBnenns 00 OOHIMX HAyYHBIX MPHUHIUIAX MPOMBIIUICHHOTO ITOJYYEHHUS BaKHEUIIHX
BEIIECTB (Ha IpuMepax MPOU3BOICTBA AMMHUAKa, CEPHOI KMCIOThI, METAHOJIA).

XuMus M 30pOBbE 4YEJIOBEKa: IpaBujia O€30M1aCHOTO0 HCIHOJBb30BAaHUS JIEKAPCTBEHHBIX
IIPEnaparToB, ObITOBOM XMMHHU B IIOBCEHEBHOM KHU3HU

HpaKanecmle 3AHATHUSA

[Tpaktuyeckas padora NelO. «IIpuMeHEHHWE XUMHYECKUX BEIICCTB U TEXHOJOTHHA C y4ETOM
Oynyiei mpodeccuoHaIbHOM NeITETbHOCTH .

Pemenne keiic-3ajau mo TemMaM: MHINEBbIE MPOIYKTHI, OCHOBBI PAIMOHAIBLHOTO MHUTAHUS,
Ba)KHEUIIIHE CTPOUTCIIBHBIC u KOHCTPYKIOHMOHHBIC MaTcpuraibl, CEJILCKOXO3SIMCTBEHHOE
MIPOU3BOJICTBO, KPACKH, CTEKIO, KepaMHKa, MaTepuajbl AJs SJICKTPOHUKHU, HaHOMaTepUabl,
TCKCTUJIbHBIC BOJIOKHA, HWCTOYHWUKH OHCPTHUHU, OPraHUYCCKHUE W MHUHCPAJIbHBIC YI[O6peHI/I$I,
JIEKapCTBEHHbIE M KOCMETUYECKUE Tpenaparhl, ObITOBAs XUMHsI, MaTEPHUAIbl U3 HUCKYCCTBEHHBIX
1 CUHTCTHYCCKHUX BOJIOKOH.

3amuTa: IlpencraBneHue pe3ynbTaTOB peElIeHUS Keic-3a1ad B QopMe MHHH-TOKIAna
(TomyckaeTcs MCIOJIb30BaHUE TPadUIECKIX U IPE3CHTAIIMOHHBIX MaTEPHAJIOB)

OK 02
OK 04
OK 07
1nr 1.2

IIpoMeskyTOUHasi aTTeCTALMS N0 AUcHMIIMHE (TuddepeHInpoBaHHbBIHN 3aueT)

Bcero

68
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3. YCJIOBUSI PEAJIM3ALIUY IPOTPAMMBI OBILIEOBPA30BATEJILHOI
JUCLMUIINHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHHYECKOMY 00ecre4eHn 1o
Jis peanuzanuy IpOTpaMMbl AMCHUMIUIMHBL JIOJDKHBI OBITH TPEIyCMOTPEHBI CIEIYIOIINE
CIeIMANIbHBIC IOMEIICHUS: YIeOHbI KAOMHET XUMUU U/WIIH yIeOHOU XUMHUYECKOH TabOpaTopHH.

ObopynoBanue ydeOHOro KaOuHeTa (HAarIAgHBIE NOCOOMS): HAOOPBI MIAPOCTEPIKHEBBIX
MoOJIeJIed MOJEKYJ, MOJIEIN KPUCTAUINYECKUX PEIIETOK, KOJUIEKIIMU MIPOCTBhIX U CIIOKHBIX BEILECTB
W/WIIN KOJUIEKLIMU TOJIMMEPOB; KOJUIEKIIMS TOPHBIX OPOJ U MUHEpaioB, Tabauna MeHeneesa.

Texnuueckue cpencrsa oOy4yeHMs: KOMIIBIOTEP C YCTPOWCTBAMM BOCIIPOU3BEICHMS 3BYKA,
MYJbTUMEINA-IIPOEKTOP € SKPAHOM, MyJIbTUMEAUHHAS 10CKa.

OO6opynoBanue mnaGopaTopuu M pabouux MeCT J1abopaTopuu: MEH3YpKH, IHUIETKU-
KaIeJbHUIIbl, TEPMOMETPbI, MUKPOCKOII, JIyNbl, IPEIMETHbIE U NOKPOBHBIE CTEKJIA, IJIAHILETHI AJIs
KaleJIbHBIX peakiuii, GpuibTpoBagbHas Oymara, MPOMBIBAJIKH, CTEKISTHHBIC MPOOUPKH, PE3HHOBBIC
npoOku, (oHApUKH, HAOOP PEAKTUBOB, CTEKIISIHHBIC IMAJOYKH, IITATHBBI Ui MPOOUPOK; MEpHBIC
LWIMHJIPBI, BOPOHKU CTEKJISIHHBIC, BOPOHKHU JAenuTeNbHble nunuuapudeckue (50-100 mu), cTynku c
necTukoM, (ap@opoBble YalIKM, NUHLETH, (GUIABTPHI OyMmakHble, BaTa, MapJis, 4acOBBIC CTEKIa,
3JIEKTPOIUIUTKHU, J1a00OpaTOpHbIE IUTATHUBBI, CIIUPTOBBIC T'OPEIKH, CIUYKH, NMPUOOP Ui MOJTyUEHUS
ra3oB (Wi NpoOUpKa c Ta300TBOHOM TPyOKOif), AeprkaTesn Ui NPOOUPOK, CKISIHKH JJIsl XpaHEHUs
PEaKTHBOB, pa3JaTOYHBIC JIOTKU; XUMHUYeckue ctakanbl (50, 100 m 200 mur); mmaTeiad; MUHIETHI;
TUTEJIbHBIC LB, CEKYHIOMEpPHI (TaitMepsl), MepHbIe pooupku (Ha 10—20 Mi1) U MepHBIE KOJIOBI
(25, 50, 100 u 200 mut), BoasiHAst OaHs (UIIM TEPMOCTAT), CTEKJISTHHBIC MAJIOYKH; KOHUYECKHE KOJIOBI
st TutpoBanus (50 u 100 mu1); MHAMKATOpPHBIE MOJOCKU i omnpeaeneHuss pH u cranpaprHas
MHAMKATOpHAs IIKaJa; YHUBEPCAIbHBIN UHIUKaTOp; nuneTku Ha 1, 10, 50 ma (wu no3atopel Ha 1, 5
u 10 mi), GropeTKH JUIsl TATpOBaHus, MeauuuHckue mnpuisl Ha 100—150 mu, naGopaTopHblie n/ninu
aHaJUTHYeCKUe Bechl, pH-MeTpsl, cymniabHbIN mKad, 1 Ap. 1adopaTopHOe 000pyA0BaHHE.

3.2. UupopmanuonHoe odecneyeHue odyuenus. [lepeyeHb pexoMeHayeMbIX Y4eOHbIX H3/1aHMIA,
HNuTepHeT-pecypcoB, A0NOJIHUTEIbHOM JUTEPATYPHI
OcHoBHas uTeparypa:

Ne /1 | UcTouHuk

1 Pymsutuc, I'. E. Xumusa : GazoBblii ypoBeHb : yuebnuk / I'. E. Pymsutuc, ®. TI.
®denpaman. — 2-¢ u3., ctep. — Mocksa : [Ipocsemenne, 2025. — 336 ¢. — ISBN 978-
5-09-121347-8. — TexkcT : 27eKTpOHHBIH // JIaHb : 21€KTPOHHO-OMOIMOTEYHAs CHCTEMA.
— URL: https://e.lanbook.com/book/473036 (nata oopamenus: 19.05.2025).

2 Paneukwuii, A. M. Xumus : 6a30BbIi ypOBEHb : TPEHUPOBOUHBIE U IPOBEPOUYHBIE PAOOTHI :
yuebHoe mocobue / A. M. Panmeukwii. — 2-e u3z., ctep. — Mocksa : [IpocBemienue,
2025. — 79 ¢. — ISBN 978-5-09-121348-5. — Tekct : anexkTpoHHbI // JlaHb :

ANEKTpOHHO-0mOmoTeuHas cuctema. — URL: (marta o6pamennst: 11.03.2026).

3 lNabpuensa, O. C. Xumus : 10-i knacc : 6a30BbIit ypoBeHs : yuebnuk / O. C. 'abpuenss,
N. T'. Octpoymos, C. A. CnaakoB. — 7-e u3n., crep. — Mocksa : [Ipocsemenune, 2025.
— 128 ¢. — ISBN 978-5-09-120190-1. — Texkcr : 27eKTpOoHHBIH // JIaHb : 37€KTpOHHO-
oubmmoteunas cucrema. — URL: https://e.lanbook.com/book/473033 (nata oOpamieHus:
11.03.2026)

22



JlononHuTenbpHas IuTepaTypa:

Ne i/t

cTounuk

1

I'munka, H. JI. O6mas xumust. [IpakTukyM : y4eOHHK AJIs CpeIHero mpodecCuoHaIbLHOTO
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 //  OOpazoBarenpHas 1atdopma  Opaiit  [caiit] —  URL:

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

[Ilep6akoB, B. B. Heoprannueckas xumus. Bonpockl 1 3a1a4u : y4eOHUK IS CPETHETO
npodeccuonansHoro oopazosanus / B. B. lllep6akos, A. A. ®upep, H. H. bap6otuna. —

2-¢ wu3n., ucnp. u jgon. — MockBa : M3marensctBo lOpaiit, 2026. — 107 c. —
(ITpoeccronanbnoe obpazoBanue). — ISBN 978-5-534-09133-5. — Tekcr
anekTpoHHBI // OOpa3zoBarenpHas minatrdopma IOpaiit  [caiit]. —  URL:

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

ITepuoanyueckue n3gaHus

Ne i/ | MUcTounmk

1 EcrecTBeHHBIE UM TEXHWYECKHE HAyKH : Hayd. >kypHan / ri1. pea. A. SI. XaBkuH. —
Mocksa : OOO "UzpatensbctBo "CnytHuk+", 2002 — .— Beixoaurt 12 pa3 B rog. —
ISBN neuatnoii Bepcuu 1684 — 2626. — Tekct : HEMOCpPeACTBEHHBIH.

2 [Ipupona: Hay4.-nomyn. xkypHan / yupenutenu : PAH; Hayunblii u u3natenbckuii HeHTp

"Hayka" PAH. — Mocksa : Hayunslil u uznarensckuii uenrp "Hayka" PAH, 1912 — —
Beixogur 12 pa3 B roa. — ISBN mneuatHoit Bepcum 0032-874X. — Tekct
HEIOCPEICTBEHHBIMN.

4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHUS OBIIIEOBPA3OBATEJBLHON

O6yLIaIOH_II/IMI/IC$I HHAWBUYaAJIbHBIX 3aZ[aHI/II>'I, IMPOCKTOB, HCCIeI0OBaHUM. Pe3y.]'IBTaTLI O6y‘leHI/I$I

JUCHMUIIAHBI

KOHTpOHL U OLCHKA PE3YyJIbTATOB O6y‘lCHI/I$I OCYHICCTBIIACTCA IMPCIIOAABATCIIEM B IPOLECCC
MMPOBCACHUA IMPAKTHUYICCKUX 3aHATUH U J'Ia60paTOpHBIX pa60T, TECTUPOBAHUA, a4 TAKIKC BBLITIOJIHCHUA

ONpeACIIAOT, YTO 06yqafonmec>1 AOJKHBI 3HATh, IIOHUMATb W JACEMOHCTPUPOBATH IO 3aBCPIICHUU
HN3YUYCHUS JUCHUIIIINHBI.

Jnst hbopMupoBaHHs, KOHTPOJSI M OILIEHKH PEe3yJbTaTOB OCBOCHHUS YYEOHOW JMCIUTLITAHBI

UCIIOJIb3YETCSl CHUCTEMa OLIEHOYHBIX MEpPOIPHUSITHM, NpeAcTaBlsfomas coO00l KOMIUIEKC Y4YeOHBIX
MEpPONPUITHIA, COTJIACOBAHHBIX C pe3yJibTaTaMu 00yueHus u chopMynupoBaHHbIX ¢ yuerom OI'OC
COO (mpenmeTHsie pe3ynabTaTsl o quctuminie) u GI'OC CIIO.

THuIe OIIEHOYHBIX

Ne | OK/IIK | Monyns/Paznen/Tema PesynbTat 00y4yeHus .
MEpOIPUATUI
| | OcHOBHOE conepkaHne
1 p | ®opmynuposath 6azoBbie |KoHTposbHasi padoTa
aznen 1.
MOHATHS U 3aKOHBI XUMuHU |CTpoeHue BellecTBa U
TeopeTnueckue OCHOBBI
XUMUYECKUE PeaKInH (110

XUMHH

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/IquIiI/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
OpPTaHUYECKUX
COCITUHECHUI.
7 [OK 01 Pazgen 7. OCHOBHBIE TTIOHITHSA [IpakTnueckas pabora.
O BBICOKOMO/IEKYJIAPHBI |XUMUU «CuHres, aHaJIn3 u
€ CoelMHEeHuUsI BEICOKOMOMEKyIApHEIX | K1ACCHHKaIHS
oS IIHe R B MOt OMED) BI)ICOKOMOJ'IVGKyJ'IFIpHI)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
IeATEeJIbHOCTH JeITEJIbHOCTH YeJIOBEKA C AEATEIHHOCTH)
YyeJI0BeKa HO3UIINN DKOJIOTHYECKON
0e30IMacHOCTH
8.1 [OK 01 XUMHAYECKHE OueHuBaTh NociaeacTBUA | Perrenue Kelc-3amay 110
OK 02 TEXHOJIOTHH OBITOBOM U TEMaMm: NUILIEBBIE
OK 04  |B moBceaHEBHOM HPOU3BOACTBEHHOM NpONYKTEL, OCHOBBI
OK 07 1 Ipo(heCCUOHATTBHON | JeSTEILHOCTH YEJIOBEKA C p aHHOIfaHBHOFO TTUTaHHA,
N . |BaKHEWINE CTPOMTEIIbHBIC
IIK1.2  |nesTenbHOCTH YEIOBEKA |ITO3UINHA SKOJIOTUIECKOM " KOHCTDYKIJHOHHBIE
0€301acHOCTH MaTepHaJibl,
CEIIbCKOXO03ICTBCHHOE
IPOMU3BOICTBO, KpackKH,
CTEKIJIO, KepaMuKa,
MaTepHaIbl A
ANEKTPOHUKH,
HaHOMAaTEPHAIbI,
TEKCTUJIbHBIE BOJIOKHA,
HCTOYHUKHU SHEPTHH,
OpTaHHYECKUE 31
MUHEpaIbHBIE yI0OpeHwUs,
JIEKapCTBEHHBIE 51
KOCMETHUYECKHE Tpenaparsl,
ObITOBast XUMHS,
MaTepuabl u3
HCKYCCTBEHHBIX 51

CHUHTCTHUYCCKHUX BOJIOKOH.
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