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1. O6mas xapakTepucTHKa padoueil nporpaMmMbl 0011€00pa30BaTEIbHON JUCIHIUILIHHBI
«XUMHD)

1.1. MecTto aucuMIUIMHBI B CTPYKType OCHOBHOH NpO()ecCHOHAJBLHOH 00pa3oBaTe/LHOM
NPOrpaMMblI

OO6meoOpa3oBaTenibHas  AUCHMIUIMHA «XUMUS»  ABIAETCS  00S3aTeIbHOW  YacThiO
00111e00pa30BaTEeIBPHOTO IHMKJIA 00pa3oBaTeabHOM mporpaMmbl B cootBeTcTBUU ¢ PI'OC CIIO no
npogheccuu/cneyuanvrocmu 43.01.09 Ilosap konoumep.

1.2. llesin U nJIaHMpPYeMble pPe3yJabTaThl 0CBOCHH S JUCIUIIIMHBI
1.2.1. leau v 3a7a4u AUCUUIJIMHBI

DOpMUPOBAHUE Y CTYJEHTOB XMMUYECKOW COCTABJISAIOIIEN €CTECTBEHHO-HAYYHON KapTUHBI
MHpa KaK OCHOBBI MPUHATUS PEHICHUN B JKU3HEHHBIX M MPOU3BOJICTBEHHBIX CHUTYaLUSIX,
OTBETCTBEHHOI'O [TIOBEJICHUS B IPUPOJIHOM CpeJie.

3agaum IMCHUILIMHBI:

1) chopmupoBaTh MOHUMAHKHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKHX MPOIECCOB U
ABJICHUM B OKpYXarolled cpene, LEJOCTHOW Hay4yHOW KapTUHBI MHUpa, B3aWMOCBSI3U U
B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS IMPOBOJIUTH PACUYCThl MO XUMHYECCKHM (OpMYyJIaM U YpPaBHCHHSIM
XUMUYECKUX pEeaKIui, IUJIAHUPOBaTh M HWHTEPHPETUPOBATH PE3yJbTAaThl XUMHUYECKHUX
AKCIIEPUMEHTOB,

3) copmMupoBaTH HaBBIKH MPOBEICHUS XUMUYECKUX IKCIIEPUMEHTATBLHBIX UCCIIET0OBAHUH C
coONrofieHHeM TMpaBWil 0e30MacHOro  oOpalleHUuss C  BelecTBAaMH M JaOOPaTOpHBIM
00opyaOBaHUEM;

4) pa3BUTh YMEHHUSI aHAJTM3UPOBATh, OLICHUBATh, IPOBEPSTH HA JOCTOBEPHOCTh U 0000111aTh
UH(GOPMALIMI0 XUMHUYECKOT0 XapaKkTepa U3 pa3InvHbIX HCTOYHUKOB;

5) cdopmupoBaTh yMEHHS MPOTHO3UPOBATH TIOCIEACTBUS CBOEU JACATEIBHOCTH U
XUMUYECKHUX TTPUPOIHBIX, OBITOBBIX U MMPOU3BOJICTBEHHBIX MPOIIECCOB,;

6) chopMHUpPOBATH MOHUMAHKE 3HAYMMOCTH JIOCTHKEHUN XMMHUYECKON HAYKH U TEXHOJIOTUI
TSl pa3BUTHSI COLMATILHOM M MIPOU3BOJICTBEHHOM cep.

1.2.2. IInanupyemble pe3yJbTaTbl OCBOCHHMS 001e00pa3oBaTeIbHONW AWUCHHMILUIMHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO



Kon n
HAMMEHOBaHMHeE
¢dopmupyembIx
KOMIIeTEeHIInii

IInanupyemMble pe3yJbTaTbl 0CBOCHHS JMCIUIIIHHbI

O6mmue!

JMcuunIMHAPHbIE?

OK 01. Beibupats
CIIOCOOBI peIICHUS
3amad
npodeccHnoHATEHOM
JeSATEIIBHOCTH
IPUMEHHUTEIBHO K
pa3InYHBIM
KOHTEKCTaM

B yacTu TPpy10BOIr0 BOCIIUTAHUS:

T'OTOBHOCTb

Tpynoiooue;

- TOTOBHOCTh K AKTHBHOM JEATCIHLHOCTH TECXHOJOTHYSCKOH U
COIMAJILHOW HAIPABJICHHOCTH, CIOCOOHOCTh WHHUIIMHPOBATH,

IUIAHUPOBATh

K TpyAy,

)51 CaMOCTOSATCIIbHO

JIeSTCIIEHOCTE;

HHTCPECC

K pPa3IMYHbIM

JIESITENLHOCTH,
OBJajgenune
MO3HABATEJILHBIMH AeHCTBHAMH:

a) 0a30Bbl€e JIOTHYECKHUE JIeiiCTBUSA.

po0JieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
- YCTaHABJIMBATh CYIICCTBCHHBIN MTPU3HAK MM OCHOBAHUS JJIs
CpaBHEHHUS, KIIacCU(PUKALUU U 000O0IICHNUS;
- OMNpeAeNsaTh LEeIH ACSITeNbHOCTH, 3a/1aBaTh MapaMeTpbl U

CaMOCTOSITENIbHO  (OPMYJIMPOBATh U AKTyaJIU3UPOBATh

YHUBEPCAJIbHBIMH

KPpUTCPUH UX NJOCTUKCHUS,

BBISIBJIATH

3aKOHOMCPHOCTH

paccMaTpruBACMBbIX ABJICHUAX,

OCO3HAaHHUE ILEHHOCTH MAaCTEpPCTBa,

- BIQJETh CUCTEMOM XMMHUYECKHUX 3HAHUHM, KOTOpPAs BKIIKOYAET:
OCHOBOIIOJIATAIONIME TIOHATUA (XMMHUYECKUN DIIEMEHT, aToM,
9JIEKTPOHHAsT 000JI0YKa aToma, S-, P-, 0-3JIeKTpOHHbIE OpOUTAIIH
aTOMOB, HOH, MOJIEKYJIA, BAJIEGHTHOCTb, 3JIEKTPOOTPULIATENILHOCTD,
CTEIEHb OKWCJICHUS, XUMUUYECKas CBSI3b, MOJIb, MOJISIPHASI Macca,
BBITIOJTHATD (byHKIIMOHATbHAS

TaKylo | MOJSIDHBIH O0BEM, YIJIEPOJAHBIA CKEJET,

Ipymma, paavkai, U30MEPHs, U30MEPbI, TOMOJIOTUYECKHU P,

chepam mpodeccHOHANBHOM | TOMOJIOTH, YTJIEBOJOPOMABI, KHUCIOPOA- U a30TCOJEpIKallie
COEIMHEHUS, OMOJIOTUYECKH AaKTHBHBIE BeEIIeCTBa (YIJIEBOJIBI,

Y4eOHBIMHU | )KUpBI, O€NKH), MOHOMEp, MOJIUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COEUHEHUS, KPUCTAININUECKAs PEIIeTKa,

THUIIBI XUMHYECKHX peakiuit (OKHCIUTENBHO-

BOCCTAHOBUTEJBHBIE, JK30- M JOHIOTEPMUUYECKHE, DPEaAKIUU

MOHHOTO OOMEHa), pacTBOP, OAJIEKTPOJUTHI, HEDIJIEKTPOIHUTHI,
ANEKTPOJIUTHYECKAS TUCCOIUALINS, OKHUCIUTENb, BOCCTAHOBUTEIb,
CKOPOCTh XHMHUYECKON peakIui, XHMHUYECKOE pPaBHOBECHE),
TEOPHUH 1 3aKOHBI (TEOpHUsi XMMUUYECKOTO CTPOCHHUS OPTaHUUECKUX
BeniectB  A.M. bymiepoBa, Teopus  IIEKTPOJIMTUYECKOU
auccouranuu, nepuoaudeckuil 3akod .M. MenneneeBa, 3aK0H
COXpPAHEHHUs MaccChl), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3bIK

u MIpOTUBOPCUUA B

XUMUH, (HAKTOJOTHYECKUE CBEIEHUS O CBOMCTBaxX, COCTaBe,

! YKa3bIBalOTCA IMUYHOCTHBIE U MeTanpeaMeTHble pe3ybTaTbl 3 ®FOC COO (B nocnenHel pegakumm ot 12.08.2022) B oTrnaronbHoi popme, bopmmupyemble obLieobpasoBaTensHOM

ANCUUNANHON

2 IncumMnanHapHble (MpeameTHbIe) pe3ynbTaTbl YKa3blBaloTCA B COOTBETCTBMM C METOAMKOM NPenoAaBaHua AUCLMMINHDI




- BHOCHUTb KOPPEKTHUBBI B JI€SITEIBHOCTb, OILICHUBATH
COOTBETCTBUE  pE3YyJIbTATOB  LIE€JISIM, OIIEHUBATh  PHUCKHU
MOCIIEACTBHUI JCSITEIbHOCTH;

- pa3BUBAaTh KPEaTUBHOE MBIIIJICHUE TIPU PELICHUH KU3HEHHBIX
npo0emM

0) 0a30BbIe HCCIea0BaTEeILCKUE TelHCTBHA:

- BJIaJICTh HABBIKaMU Y4€OHO-HCCIIeI0BATEIbCKON M TIPOSKTHOM
JESITEIIbHOCTH, HAaBBIKAMU Pa3pelIeHUs pooIIem;

- BBISIBJISTE MPUYUHHO-CIICACTBEHHBIE CBSI3H u
aKTyaJu3UpOBaTh 3a/layy, BbIJBUTaTh T'MIIOTE3Yy €€ PEILCHHUS,
HaxoJWTh  apryMEeHTbl  JJs  JI0OKa3aTellbcTBa  CBOUX
YTBEPK/ICHUI, 3aaBaTh apaMETPbl U KPUTEPUH PELICHUS;

- AHaJM3UPOBATH I[IOJIYYEHHBIE B XOJI€ PELICHHS 3a7auu
pe3yabTaThl, KPUTHYECKH OILICHMBaTh MUX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHUSX;

- yMeTh TIEPEHOCHTHh 3HAHWA B I[IO3HABATCIBHYID W
MPaKTUYECKYIO0 00IaCTH KU3HEACATEIHHOCTH;

- yMETh HUHTETPUPOBATH 3HAHUS U3 pPaA3HBIX MPEIMETHBIX
oOuacrei;

- BBIIBUTATh HOBBIE UJIEH, PEJIaraTb OpUrMHAIbHBIE TOX0/IbI
U PEILCHHUS;

- CIOCOOHOCTh WX MCIOJIb30BAHUS B TIO3HABATEIILHON 1
COLIMAIBHON MTPAKTHUKE

MOJy4YeHUH W 0O€301acHOM  HCIIOJIb30BAaHUM  BaKHEHUIIIHMX
HEOPraHWYeCKMX ¢ OpPraHWYECKUX BEIIeCTB B OBITY U
MPAKTUYECKOM JIeSITEIbHOCTH YEJIOBEKA;

- YMETh BBISBIATH XapaKTEpHbIE MNPHU3HAKA U B3aUMOCBS3b
W3YYCHHBIX TMOHATHH, NPUMEHATh COOTBETCTBYIOIIUE IOHSATHS
IpU ONMCAHUM CTPOCHUS © CBOMCTB HEOPraHUYECKUX U
OPraHUYECKHX BEIIECTB W HUX NPEBPALICHUI; BBIABIATH
B3aMMOCBSI3b  XMMHYECKUX 3HAHHMH C  TOHATHAMH U
MPECTAaBICHUSAMHU JIPYTUX €CTECTBEHHOHAYYHBIX IPEIMETOB;

- YMETh UCIOJIb30BaTh HAMMEHOBAHUSI XUMUUYECKUX COEIMHEHUI
MEXIYHAPOJAHOTO COI3a TEOPETUYECKON U MPUKIAAHOW XUMUU U
TPUBHAJIbHBIC Ha3BaHUS BAXKHEHIIIMX BEIICCTB (ITUIICH, allCTHIICH,
rvuepuH, ¢enoin, ¢hopManbaeruj, YKCycHas KHCIOTa, TIUIUH,
yrapHblil ras, yTJIEKUCIbI Tra3, aMMHaK, TralleHas HW3BECTb,
HeralieHas: W3BECTb, MUThEBAas COJa M JPYTUX), COCTABIISITH
(hOopMyJTbI HEOPTAHUYECKUX U OPTAaHUYECKUX BEIIECTB, YPABHEHHS
XUMUYECKUX PEeaKIui, OOBSICHATh WX CMBICH; IOITBEPKIATh
XapakTepHbIE XUMHUYECKHE CBOMCTBA BEIIESCTB
COOTBETCTBYIOIIUMH JKCIIEPUMEHTAMU U 3aAIUCSIMU yPABHEHMI
XUMHUUYECKUX PEAKIIUI;

- yMeTb  yCTaHaBJIMBATH  IPUHAICIKHOCTb  HU3YUYEHHBIX
HEOPraHWYECKUX M OPraHWYECKUX BEIIECTB K OINPEICIICHHBIM
KJIaccaM W TpyIIaM COEIUHEHHM, XapaKTePU30BaTh UX COCTAB U
BOKHEHIIME CBOWMCTBA; OMPENENATh BHUJBl XMMHUYECKHX CBS3EH
(koBasieHTHasl, WOHHAs, METaJUIMYecKasi, BOJOPOJHAs), THIIbI
KPUCTAJUTMYECKUX  PEIIETOK  BEMIECTB;  KJIAaCCHU(PUIIUPOBATH
XUMHUUYECKHE PEAKUU;

- chopMupoBaTh MPEACTABICHUS: O MaTepUATHHOM EIUHCTBE
MHPA, 3aKOHOMEPHOCTAX U IMO3HABAEMOCTH SIBJIEHUI MPUPOMBL; O
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MeCTe U 3HAYEHMHM XMMHH B CHCTEME €CTECTBEHHBIX HAyK U ee
ponu B 00eCHe4YeHUU YCTOMYMBOTO Pa3BUTHS UYEJIOBEUYECTBA: B
pelIeHnu Mpo0IeM dKOJIOTUYECKON, SHEPreTHUECKON U MUIIEBOM
0e30MacHOCTH, B PAa3BUTHUM MEIUIMHBI, CO3/IaHUU HOBBIX
MaTepuajoB, HOBBIX HMCTOYHHUKOB OJHEPrHUH, B OOecleyeHUH
palMOHANIBHOTO  MPHUPOJIONIONB30BaHus, B  (opMupoBaHUH
MHUPOBO33pEHUSI W OOMIeH KyJIbTypbl UEJIOBEKa, a TaKkxke
HKOJIOTUYECKH 0OOCHOBaHHOT'O OTHOIICHHUS K CBOEMY 3/I0POBBIO U
MPUPOAHOM CpelE;

- BJIJIETh CHUCTEMOW XMMHUYECKHX 3HAHHM, KOTOpas BKIIOYAET:
OCHOBONOJIATAIONINE TOHATUS (IOMOJIHUTENBHO K CHCTEME
NOHATHIM  0a30BOro  ypoBHSI) - U30TONBI, OCHOBHOE H
BO30Y>KJICHHOE COCTOSIHHE aToMa, TUOpUIu3alus aTOMHBIX
opbOuranei, xumuueckas cBs3b ("F " m "', KpaTHBIE CBS3M),
MOJISIpHAsl KOHIIGHTpAIMs, CTPYKTypHas Qopmyia, u3oMepus
(cTpykTypHasi, reomerpuyeckas (LMC-TPaHC-U30MEPHUS), THUIIBI
XUMHYECKHX peaknuii (rOMO- W TEeTEepOreHHBIC, OOpaTHUMbIE H
HeoOpaTUMbIe), PacTBOPBl (MCTUHHBIC, JMCIIEPCHBIE CUCTEMBI),
KPUCTANIOTUAPATHI,  CTENEHb  JUCCOLMAIMH,  AJIEKTPOJIM3,
KPEKUHT, PU(QOPMHUHT); TEOPUU U 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUYECKHE 3HAHMS, JIeKallMe B OCHOBE MOHUMAaHUs
OPUYMHHOCTH W CHCTEMHOCTH  XUMHUYECKUX  SIBIICHUH,
COBpPEMEHHBIE MPEJICTABIECHUS O CTPOCHUH BEIIECTBA HA AaTOMHOM,
MOJICKYJISIPHOM M HaIMOJICKYJISIPHOM YPOBHSIX; TIPEICTABICHUS O
MeXaHM3MaX XHMHUYECKHX pEaKIui, TEePMOJAWHAMHUYECKUX U
KHHETHYECKUX 3aKOHOMEPHOCTSX WX MPOTEKAHHUSI, O XHMUYECKOM
PaBHOBECHH, TUCTIEPCHBIX CUCTEMAX, (PAKTOIOTUYECKHE CBEICHUS
0 CBOMCTBaxX, COCTaBe, MOJIYYEHUU 1 O€30M1aCHOM HCIIOJIb30BaHUH
BOXHEUIIINX HEOPTaHUYECKUX U OPTaHMYECKUX BEIIECTB B OBITY U

6




MPAKTUYECKONW JIEATEIbHOCTH YeJOBEKa; OOIIMX HAay4HBIX
NPUHIIMIIAX ~ XMMHYECKOr0  MpOM3BOJACTBA (HAa  mpuMepe
MPOU3BOJICTBA  CEPHOM  KHUCIOTHI, aMMHaka, MeTaHoJja,
nepepaboTku HEPTH);

- YMEThb MpPOBOJUTH pPacyeTbl MO XUMHUYECKUM (opMynaMm Hu
YpaBHEHHSIM  XMMHUYECKHX PEAaKIUHA C  HUCIOJIb30BaHUEM
¢u3nveckux BeNMWYMH (Macchl, o0OBeMa Tra3oB, KOJIMYECTBA
BELIECTBA), XAPAKTEPU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOM
CTOPOHBI: pPAacYeThl MO HAXOXKACHUIO XUMHUYECKOH (HOpMYIIBI
BEIIECTBa; pacueThl Macchl (00beMa, KOJIMYECTBA BEIECTBA)
MPOJYKTa peaKlUu, €CIIH OJHO U3 UCXOAHBIX BEIIECTB JaHO B BUE
pacTBopa € OMpECIICHHON MaccoBOM JoJiell pacTBOPEHHOTO
BEIeCTBA WM JaHO B H30BITKE (MMEET MPUMECH); PacyUeThl
MaccoBOW WM OOBEMHOM JOJM BBIXOJA MPOJIYKTa pEaKLUU;
pacueTsl TeroBoro 3¢ dekra peakuuid, 00bEMHBIX OTHOIICHUN
ra3os;

- YMETh BBIABIATh XapaKTEpPHbIE TPU3HAKA W B3aMMOCBS3b
U3YyYEHHBIX TOHATHH, NMPUMEHSATh COOTBETCTBYIOIINME TOHITHS
OpU ONHMCAaHUU CTPOCHUS U CBOMCTB HEOPraHMYECKHX U
OpraHMYECKUX BEIIECTB W WX MPEBpPALICHUI; BBISBIATH
B3aMMOCBSA3b ~ XUMHUYECKMX 3HAHUM C  TOHATUSAMH U
MPEJICTAaBICHUSIMUA JIPYTUX NPEAMETOB JUIsl 00jiee 0CO3HAHHOTO
MOHUMaHHSI U OOBSCHEHUSI CYNTHOCTH MaTEpUATBHOTO €TUHCTBA
MHUpa; HWCIOJB30BaTh CHUCTEMHBIC XWMHUYECKHE 3HAHUS IS
OOBSICHEHUSI W TNPOTHO3UPOBAHHS  SIBICHWH,  HMMEIOIINX
€CTECTBEHHOHAYYHYIO MPUPOAY;

- YMETh MCIOJIb30BaTh HAUMEHOBaHMUS XUMUYECKUX COEeTMHEHUN
MEXYHAPOJAHOTO CO03a TEOPETHUECKON U MPUKIATHON XUMUH U
TpUBMAJbHBIE Ha3BAaHMs BEILECTB, OTHOCAILIMXCS K HM3yYEHHBIM
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KJlacCaM OpPraHWYECKUX U HEOPraHUYECKUX COCAUHEHUH;
HCIIOJIb30BaTh XMMHYECKYK) CHMBOJIUKY JUISl COCTaBJIEHUS
dbopMysl  HEOpraHMYECKHX  BEUIECTB,  MOJICKYJSPHBIX H
CTPYKTYPHBIX (pa3BEepHYTBHIX, COKPAIIEHHBIX U CKEJIETHBIX)
dbopMysl OpraHMYeCKHUX BEIIECTB; COCTaBISATh YPaBHEHUS
XUMHYECKUX  PEaKUMid M  pPACKPBIBATb HUX  CYIIHOCTH:
OKHMCJIUTEIBHO-BOCCTAHOBUTENBHBIX ~ PEAKLUHUN  MOCPEICTBOM
COCTaBJICHUSI AJIEKTPOHHOTO OayiaHca JITHUX pPEaKLIWH; peakiui
MOHHOTO 0OMEHA ITyTeM COCTABJICHHS WX MTOJIHBIX U COKPAIICHHBIX
MOHHBIX  ypaBHEHUW;  peakuuil  TUApOJIh3a,  peaKuui
KOMIUIEKCOOOpazoBanusi (Ha TpUMEpe TUIPOKCOKOMILIEKCOB
[IMHKA U aIOMUHUSA); MTOATBEPKIATh XapaKTepHble XUMHYECKHE
CBOMCTBA BEIIECTB COOTBETCTBYIOLUIMMHU 3SKCHEPUMEHTAMU U
3alUCAMU YPABHEHUI XUMUYECKUX PEAKIINA;

- yMeTh KJIacCU(UIIMPOBATH HEOPTAHWYECKUE W OPTraHUYCCKHE
BEII[ECTBA M XUMHUYECKHUE PEAKIUU, CAMOCTOSITEIILHO BHIOUpATh
OCHOBaHUSI W KPUTEPUH IS KJIACCU(UKAIUK H3Y4aeMbIX
XUMHUYECKUX OOBEKTOB; XapaKTepU30BaTh COCTaB M BaKHEHIIIHE
CBOWCTBA BELIECTB, IPUHAIICKAIIUX K ONPEIEICHHBIM KJ1accaM U
rpynmnaM COeUHEHHH (MIPOCThIEe BEIIECTBA, OKCUIbI, THAPOKCUIBI,
CONIM; YTJIEBOJOPOJbI, TPOCThIe AUPHI, CHUPTHI, (PEHONHI,
QJIBJICTU/IBI, KETOHBI, KapOOHOBBIE KHUCIOTHI, CIOXHBIE 3PUPHI,
KUPBI, YIIIEBOJbI, AMUHBI, AMUHOKHUCIIOTHI, OCJIKH); TMPUMEHSTh
3HAHUS O COCTaBE M CBOMCTBAX BELIECTB JIJISI SKCIIEPUMEHTAIBHON
MPOBEPKH TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEN MPOTEKAHUS
XAMHUYECKUX PEAKIH W MPOTHO3MPOBAHUS BO3MOKHOCTEH HX
OCYILECTBIICHUS;

- YMeThb MOATBEPKJAaTh HAa KOHKPETHBIX MpUMEpax Xapakrep
3aBHUCHUMOCTH  PEaKIMOHHOW  CIIOCOOHOCTH  OPTaHUYECKUX
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COCIMHEHUH OT KPAaTHOCTH M THIa KoBaJieHTHOM cBsizu (" "u "),
B3aMMHOI'O BJIMUSHUSA aTOMOB M TPYIMI aTOMOB B MOJIEKyJax; a
TaKkke€ OT OCOOCHHOCTEW peaju3alid pa3nYHbIX MEXaHH3MOB
MPOTEKAHUS PEaKIuii;

- yMETh XapaKTepU30BaTh DJEKTPOHHOE CTPOEHUE aTOMOB (B
OCHOBHOM M BO30Y)KJIEHHOM COCTOSIHMM) M MOHOB XHMMHYECKHX
anemeHToB 1 - 4 mepuonoB Ilepumoaunueckoit cucremsr J[.U.
MenzeneeBa 1 UX BaJIEHTHbIE BO3MOKHOCTH, UCIIOJIb3Y Sl TOHSTUS
"s", "p", "d-anekrpoHHbIe" OPOUTATIH, SHEPTETHUECKHE YPOBHH;
OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XHMHUYECKUX
AJIIEMEHTOB W 00pa3yeMbIX UMHU COCIMHEHUH M0 TepuoaaM H
rpynmnam;

OK 02. Mcnonw3oBaTh
COBpEMEHHBIE
CpeJlCcTBa MOUCKa,
aHanu3a u
HWHTEPIIPETAIIHH
nH(popMaLuu U
nH(pOpMaIIMOHHBIE
TEXHOJIOTHH ISt
BBHITIOJTHEHUS 3a/1a4
npodeccnoHaNbHOMI
NeSITeNbHOCTH

B 00.1acTH HEHHOCTH HAYYHOI'O O3HAHMSA:
- c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHSA HAyKd U OOIIECTBEHHOM

KyJIBTYD,
MecTa B

IMPAKTHUKH, OCHOBAHHOTI'O Ha JAuajiore

CIOCOOCTBYIOIIIETO
MOJIUKYJIBTYPHOM MHUPE;

OCO3HaHUIO CBOCTO

- COBCPIICHCTBOBAHUC SI3BIKOBOM M 4YUTATEIIbCKOM KYJbTYPBbI
KaK Cpe€IACTBa B3aUMOACHCTBHUI MCKAY JIOAbMU U TMO3HAHUA

MUDPA;
- OCO3HaHWE LIEHHOCTH HAy4YHOH JEATEIbHOCTH, TOTOBHOCTh
OCYLIECTBIISATh IIPOEKTHYIO u M CCIIEIOBATEILCKYIO

NeSATeTLHOCTh MHANBUYAILHO U B TPYIITE;
OsBJaanenue
NMO3HABATEJILHLIMHU JeHCTBUAMU:

YHHMBEPCAJIbHBIMH Y4eOHBIMU

B) padora ¢ uHpopmaumeii:

- YMCTb IUUVIAaHUPOBATH W BBINIOJHATH XHUMHYECKUM OKCIICPUMCHT
(HpeBpaH_ICHI/ISI OpraHU4YC€CKUX  BCHICCTB

MMOJIYUYCHHE OTUJICHA W H3YUYCHHUC €TI0 CBOI\/JICTB, Ka4C€CTBCHHBIC

Ipu  Harp€BaHHU,

Ha aIbJETUABI, Kpaxmall, YKCYCHYIO

JIeHaTypalys OCIKOB IPU HarPeBaHUH, IBETHBIC PEAKITUU OCITKOB;

peaknuu KUCIIOTY;

MMPOBOAWTH PECAKIIMU HOHHOT'O O6M€Ha, OMpPCACIIATb CPEAY BOAHBIX
pacTBOPOB, KAYCCTBCHHBIC PCAKIIMU Ha Cy.]'IL(l)aT', Kap6OHaT' u

XJIOPUA-aHUOHBI, Ha KaTHOH aMMOHHUS; pemarb
JKCIIEpUMEHTANIbHbIE  3aJaul 1o Temam "'Meramisl" wu
"Hemeramnsl") B COOTBETCTBHM C IpaBUJIAMH  TEXHUKH

0€30MacHOCTH NP OOpaIIeHUH C BEIIECTBAMU U JTA0OPATOPHBIM
000pyI0BaHUEM; XUMHYECKOTO

SKCIIEpUMEHTa B (pOopMe 3amuCH YpaBHEHHI COOTBETCTBYIOLIUX

MNpeACTABIATE  PE3YJIBTAThI

peakuuii u  GOPMYITUPOBATh BBIBOJABI HA OCHOBE JTHX

pe3yJIbTaTOB;




- BJI/IETh HaBbIKAMU IOJIY4YEeHUs HH(POPMALUU U3 HCTOYHUKOB
pa3HbIX TUIIOB, CAMOCTOSITEIILHO OCYIIIECTBIIATh IOMCK, AHAIN3,
CHCTEMaTHU3allMI0 U HHTEPIpETalMi0 HH(POPMaUKN pa3IuuHbIX
BUJIOB U (pOPM IPEICTABICHHUS;

- co3JaBaTh TEKCThl B PAa3IMYHbIX (opMaTax ¢ ydeToM
Ha3zHaueHUs MH(OpMAIMM U IEJIEBOM ayIUTOPHH, BHIOMpas
ONTUMAIIbHYIO (POPMY MPEACTABICHUS U BU3yaJIH3aIUH;

- OIICHUBATh JIOCTOBEPHOCTH, JJETUTHMHOCTb MH(POPMALINH, €
COOTBETCTBHUE MMPABOBBIM U MOPAJIbHO-ITHYECKIM HOpMaM;

- UCIIOJIb30BaTh cpeactBa  MHGOPMAMOHHBIX u
KOMMYHHUKAIIHOHHBIX TEXHOJIOTMH B PEIIEHUH KOIHUTHUBHBIX,
KOMMYHUKAaTUBHBIX ~ M OpPraHM3allUOHHBIX  33Jad ¢
co0uroIeHEeM TpeOoBaHUI SPrOHOMHUKH, TEeXHUKHU
0€301IaCHOCTH, THTHEHBI, PeCcypcocOepeKeHHs], MPaBOBBIX WU
THYECKHX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH;

- BJIaJIETh HaBBIKAMH PACIIO3HABAHMS U 3aIUTH HH(pOpMaIu,
nH(pOpMaIMOHHOM 0€30MaCHOCTH JIMYHOCTH;

- yMeTh  aQHANU3UPOBaThb  XUMHUYECKYI0  HH(OpMALHIO,
[OJy4yaeMyl0 M3 Pa3HbIX HCTOYHHUKOB (CpPEICTB MaccOBOH
uHpopmauuu, cetb IHTEepHET U Apyrue);

- BJIaJIETh OCHOBHBIMM METOJIaMH Hay4HOTO [TO3HAHUS BELIECTB U
XMUMUYECKUX SIBJICHUN (HaOnrofeHue, U3MEepeHue, SKCIEePUMEHT,
MOJICJIUPOBAHUE);

- yMeTb MPOBOJAUTH PACUEThl IO XUMHUYECKUM GopMyiaM u
YpPaBHEHUSM  XUMHYECKMX pEaKUMi ¢  HCIHOJIb30BAaHUEM
¢u3NYeCKUX  BEIMYMH, XapaKTEpU3YIOIMX  BEIIeCTBA C
KOJINYECTBEHHOM CTOPOHBL: Macchl, 00OBbeMa (HOpMaJlbHbIE
yCIOBHsI) Ta30B, KOJMYECTBA  BELIECTBA;  MCIOJIb30BaTh
CHUCTEMHbIE XUMHUYECKUE 3HAHUS [UId NPUHATHUSA pelleHuil B
KOHKPETHBIX )KU3HEHHBIX CUTYyallUsX, CBSI3aHHbBIX C BELLIECTBAMU U
UX IPUMEHEHHEM;

- YMETb CaMOCTOSITENIbHO IUIAHUPOBATh U POBOJIUTH XUMUUECKUM
HKCIIEPUMEHT (TOy4eHHE U N3YYEHHE CBOMCTB HEOPraHUYECKUX
U OpraHMYecKUX  BEUIeCTB,  KAUYEeCTBEHHbIE  pEaKIHH
YIJIEBONOPOAOB PA3JIMYHBIX KJIACCOB U KHUCIOPOACOAEPKAIINX
OpPraHWYECKUX BEIIECTB, PEIICHNE SKCIIEPUMEHTABHBIX 3a/1a4 10
pacro3HaBaHUIO HEOPTaHWYECKMX M OPraHMYECKHUX BEILECTB) C
co0utro/IeHreM IpaBuil 0€30MacHOro 0OpalleHHs ¢ BEIeCTBaMH U
nabopaTopHbIM  oOopynoBaHueM,  (HOPMYJIHUPOBATH  IIEJH
UCCIJIEIOBaHMsI, IPEIOCTABIATh B Pa3IMUHON QopMe pe3ysbTaThl
AKCIIEPUMEHTA, aHAJIM3UPOBATh U OLIEHUBATh UX JIOCTOBEPHOCTH;
- YMETb OCYIIECTBIATH lLi€JICHANPABICHHBIA MOUCK XUMHUYECKOM
nH(pOpMallMl B Pa3IMYHBIX HCTOYHHMKAX (HaydHas U y4yeOHO-
Hay4yHas JUTepaTypa, CpeICTBa MaccOBOM HHQOpPMAaLUHU, CETh
WHTepHeT U apyrue), KpUTUYECKH aHaJIM3HPOBATh XMMHUUYECKYIO
uHpopManuio, TmepepabaThiBaTh €€ W HCIOJIb30BaTh B
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COOTBETCTBHUH C TIOCTABJICHHOW y4eOHOH 3a/1a4eii;

- BJAJETh CUCTEMOW 3HAHMK O METOJaX HAy4YHOTO ITO3HAHMS
SIBJICHUH TPUPOJIBI, MCIIOJIb3YEMbIX B €CTECTBCHHBIX HayKaxX W
YMEHUSMH TPUMEHSATh 3TH 3HAHUSA TMPU SKCIEPUMEHTAUTBHOM
HCCJIEAOBAHUH BEIIECTB U )11 00BICHEHUS XMMUUECKHUX SIBJICHUMH,
MMEIOIIMX MECTO B MPUPOJEC MPAKTUYECKOU JIESITEIIbHOCTU
YeJIOBEKA M B IIOBCEIHEBHOM KHU3HHU;

OK 04. D¢ddexrTuBHO
B3aHMMOJICHCTBOBATh U
paboTaTh B
KOJIJICKTHBE U
KOMaHE

- TOTOBHOCTb K CaMOpPa3BUTHIO, CaMOCTOSATEIBHOCTH U
CaMOOIIPEICIICHUIO;

-OBJIaJICHUE HaBBIKAMH y4e0HO-UCCIIEI0BATENbCKOM,
MPOEKTHOM U COLIMATIBbHOM AEATEIIBHOCTH;

OsiaieHHe  YHHBEPCAJIBHBIMM  KOMMYHHUKAaTHBHBIMHU
JelCTBUSIMM

0) coBMecTHasi 1eATEIbHOCTD.

- IOHMMAaThb W HCIIOIb30BAaTh IPEUMYIIECTBA KOMAHIHOW M
UHAUBUAYaIbHON paboThI;

- IIPUHUMATh e COBMECTHOMN NEeATEIbHOCTH,
OpraHM30BBIBATH M KOOPAUHUPOBATH JECWCTBUS 110 €€
JOCTH>KEHUIO: COCTABIIATH IIJIAH IEUCTBUH, paCIIPENEIATh POIU
C Yy4YeTOM MHEHMH YYacCTHHUKOB 0OCYXIaTb pPe3yJbTaThl
COBMECTHOM paboTBhI;

- KOOpAWHUPOBATD U  BBIIOJHATH pa60Ty B YCIIOBHUAX
pcajibHOIO, BUPTYaJIbHOT'O n KOM6I/IHI/IpOBaHHOF0
B3aHMOﬂCﬁCTBHH;

- OCYLIECTBJIATh MO3UTHUBHOE CTPATETMYECKOE IOBEIACHHUE B
pa3IMYHBIX  CHUTyalUsAX,  MPOSBIATH  TBOPYECTBO U
BoOOpakeHue, ObITh UHULIUATUBHBIM

- YMETh IJJAHUPOBATH WM BBIMOJHATh XUMUYECKHI IKCIIEPUMEHT
(mpeBpamieHus OpPraHMYECKUX BEUIECTB MPH HArpeBaHMUH,
MOJyYeHHE ITHJICHA W W3YYE€HHE €ro CBOICTB, KayeCTBEHHBIC
peaknuu Ha aNbJIeTUiIbl, Kpaxmall, YKCYCHYIO KHCIOTY;
JIeHaTypalysi 0eJIKOB IPU HarpeBaHUH, LIBETHbIE peaKI[u OEJIKOB;
IPOBOJUTH PEAKIIUX HOHHOI'O 0OMEHa, ONIPEIEeIATh CPEAY BOAHBIX
pacTBOPOB, KaueCTBEHHbIE peaklMM Ha CyibdaT-, KapOoHAT- U
XJIOpHU/I-aHUOHBI, Ha KaTHOH aMMOHMS; pemarb
JKCIIEpUMEHTANIbHBIE  3a7adyd 1o Temam "'Meramisl" U
"Hemetannbl") B COOTBETCTBUM C TpaBUJIAMH  TEXHUKHU
0€30MacHOCTH MPH OOpaIIeHUH C BEIIECTBAMU U J1aOOpaTOPHBIM
000py/IOBaHHEM; TIPEACTABIATH  PE3yJIbTaThl  XUMHUYECKOTO
HKCIepUMEHTa B (opMe 3alMcu ypaBHEHHUH COOTBETCTBYIOLIMX
peakuuii u  (HOpMyIMpOBaTH BBIBOJBI HAa OCHOBE 3THX
pe3yJIbTaTOB;

-yMETb CaMOCTOSATENBHO IJIAHUPOBAThH U MPOBOAUTH XUMUYECKUN
HKCHEPUMEHT (ITOJyYeHHE U U3yYeHHE CBOMCTB HEOPraHMYECKHX
M OpraHMYeCKMX  BEMIECTB,  KAUECTBEHHBIE  PEAKIHU
YTJI€BOIOPOAOB PA3JIMYHBIX KIJIACCOB U KHUCIOPOACOAEPKAIINUX
OpPraHUYeCKHX BEIIECTB, PEIICHNE SKCIIEPUMEHTABLHBIX 33129 10
pacro3HaBaHUIO HEOPTAaHWYECKUX W OPTaHWYECKHUX BEIIECTB) C
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OsBJianenue
JelCTBUSIMU
I') NPHHSATHE cedsl U IPYTHX JIIOIei:

- IPUHUMATh MOTUBBI U AapryMEHTBl JAPYTUX JIOAEH Mpu

YHHBepCaJbHbIMU peryJisiTHBHbIMH

aHaJIu3€e pe3yabTaTOB AEATECIBHOCTH;

- IPU3HABATH CBOE MPABO U MPABO JPYTUX JIOAEH Ha OIINOKH;
- pa3BUBaTh CIOCOOHOCTH TOHUMATh MHUP C MO3UIUU APYTOTO
YEIJIOBEKA;

coOroieHreM MpaBuil 0€30MacHOr0 00palleHus ¢ BEUIeCTBAMH U
nabopaTopHbIM  00OpyJoBaHHMEM,  (OPMYJIUPOBATH  LIENU
UCCIJIEIOBAHMUsI, MIPEAOCTABIATh B Pa3IMUHON QopMe pe3ysbTaThl
AKCIIEPUMEHTA, aHAJIM3UPOBATh U OIICHUBATh UX JIOCTOBEPHOCTH;

OK 07.
CopelicTBOBaThH
COXpaHEHUIO
OKpYKaroIllen Cpebl,
pecypcocOepexeHuIo,
MIPUMEHSATH 3HAHUS 00
W3MEHEHUU KJIMMaTa,
TIPUHITHAITHI
OEpEKITUBOTO
MIPOU3BOJICTBA,

3¢ HeKTUBHO
JICICTBOBATH B
Ype3BBIYANHBIX
CUTYaIUsAX

B o0s1acTH 3K0J10rM4eCcKOro0 BOCIIUTAHUS:

- c()OpMUPOBAHHOCTb IKOJIOTUYECKON KYJIbTYpbl, IOHUMAHUE
BIIMSIHUSI COLIMAJIBHO-D)KOHOMUYECKHUX ITPOLIECCOB HA COCTOSIHUE
HOPUPOJHON M COLMANBHOM Cpelbl, OCO3HAHUE TIJI00aJIbHOrO
XapakTepa 3K0J0rMYeCcKUX npodiem;

- IUVITAHUPOBAHKE U OCYILECTBICHHUE ACUCTBUN B OKpY’KarOIIEn
Cpele Ha OCHOBE 3HAHUA LEJIEeH YCTOWYMBOIO pPa3BUTHUSA
YEJI0BEYECTBA;

AKTMBHOE  HENpUATHE  JEHUCTBHM, MPUHOCIIIMX  Bpex
OKpYXaIoIlei cpeae;

- YMEHHUE MPOTHO3UPOBATh HEOIArONPUSATHBIE SKOJIOIMUECKHE
MIOCJIEICTBHS MPEANPUHUMAECMBIX JIEHUCTBUM, IIPENOTBpaIlaTh
ux;

- paclIMpeHHe OmIbITa  JEATEIbHOCTH  DKOJIOTMYECKOU
HaIIpaBJICHHOCTY;

- OBJIQJICHUE HABBIKAMH y4eOHO-HMCCIeI0BaTEIbCKOMH,

MPOEKTHOM U COLIMAIbHOM JAEATEIIbHOCTH;

- c(opMHPOBATH TIPEIICTABICHHS: 0 XUMUYCCKOW COCTABIISIFOIICH
CCTGCTBCHHOHaquOﬁ KapTUHBI MHpa, POJIM XUMHU B IIO3HAHUU
SBIICHUI TIPUPOJBI, B ()OPMHUPOBAHUN MBIIUICHUS U KYJIBTYPHI
JMYHOCTH, €€ (PyHKIIMOHAIbHONM I'PaMOTHOCTH, HEOOXOJUMOM JUIs
peLIeHHs] TPaKTUUECKUX 3aJad U 3KOJOIMYeCKH 00OCHOBAHHOTO
OTHOLIECHMSI K CBOEMY 30POBbIO U IIPUPOAHOM CPEIE;

- yMeThb COOJIIOJaTh IMpaBUJIa IKOJIOTMYECKU Ie1eco00pa3HOro
MOBEIEHNUA B OBITY M TPYJOBOW JEATENIBHOCTH B LEJAX
COXPaHEHHUs CBOETO 30POBbs U OKPYKAOLIEH TPUPOJIHOMN CPENBL;
YUUTBIBaTh OITACHOCTH BOSI[GI\/'ICTBI/U{ Ha JKHBBIC OPraHHU3MbI
OMpECaACIICHHBIX BCIICCTB, IIOHUMas CMBICJI I10Ka3aTecisd
IIpeIebHON JOIyCTUMOM KOHIIEHTPALWH;

- YMETb IPOTHO3UPOBATh, AaHAJTU3UPOBAThH U OLIEHUBATH C TIO3ULIUH
0e30IacHOCTH  TOCNEACTBUS  OBITOBOM U

CBSA3aHHON C

AKOJIOTHYECKOH
MPOU3BOJACTBEHHON JEATEIIbHOCTH YEJIOBEKA,
nepepaboTKOM BEIECTB; UCIOIB30BATh OMYyUYEHHBIC 3HAHUS IS
MPUHATHS TPAMOTHBIX pEHICHUH TpoOJieM B  CHTyalUsX,
CBSI3aHHBIX C XHMHUEH;

- YMEThb OCO3HaBaTh OMNACHOCTh BO3JCHCTBUS HA JKHUBBIE
OPTraHU3MBbI IMOHHMAS  CMBICH

OIMPECACIICHHBIX BCIICCTB,
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IIOKa3aTciiia npez[enLHoﬁ ,I[OHYCTHMOP'I KOHLCHTpPAUuH, U IOSCHATH
Ha IIpUMEpax CITIOCOOBI YMEHBIICHUA W HPCAOTBPAIICHUA HUX
BpPE€AHOI'O BOSI[CP'ICTBI/ISI Ha OpraHu3M 4€JIOBCKaA.
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2. CTpyKTypa U coaepxkaHue 001eo0pa3oBaTebHON JUCHUILIHHBI « XUMUD)

2.1. O0beM JUCHUILINHBI U BBl y4eOHOH padoThl

Bup yueoHoii padoTbl O0bem B yacax
O0bem o0pa3oBaTeIbHON NPOrPaMMBbl JHCHHUILINHBI 170

B T.4.

OcHoBHoOE coep:kaHne 138

BT. 4.

TeopeTuyeckoe o0yueHue 66
MPAKTUYECKHE 3aHITHS 34

B T.4. KOHTPOJIHBIE PaOOTHI 10
nmabopaTopHBIC 3aHATHS 18

HpO(l)eCCI/IOHaJ'[bHO-OpI/IeHTI/IpOBaHHOE CoIEpiKaHue (conepmanne

20
NPUKJIATHOIO MOAYJISA)  MHAMBHUAYAJbHBINA MPOEKT
BT. U..
TeopeTndyeckoe o0ydeHue 4
MPAKTUYECKHUE 3aHATHS 2
nabopaTOpHbIE 3aHATUS 4
WH/IMBUy aTbHBIN MTPOEKT 10
Koncynbranumn 10
IIpomexyTounas arrecTanus (3K3aMeH) 12
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2.2. TeMaTnyeCcKMil IJIAH U COAEPKAHME JUCHUILIHHBI

HaumenoBanue Conep:kanue y4eOHOro MaTepuasia (0OCHOBHOE M MPO(ecCHOHAILHO-OPHUEHTHPOBAHHOE), Oo0bem | Dopmupyembie
pa3/1esi0B U TeM JIabopaTopHbIe U MPAKTHYECKUE 3aHATHUS, IPUKJIATHON MOAYJIb YacoB | KOMIleTEeHUHU
1 2 3 4

OcHoBHoOE coep:raHue 138
Pa3znes 1. OcHOBBI CTPOEHMS BellleCTBA 8
Tema 1.1. OcHoBHoOe coaep:kanue 6 OK 01
Crtpoenue aToMOB
S — Teoperuueckoe o0yueHue 4
AJIIEMEHTOB U
npupoaa 2
XUMHUYECKOU CoBpeMeHHast MOJIeIb CTPOEHHUSI aTOMa.
CBSI3U

BanentHocts M30TOMBL

2

IIpakTnyeckne 3aHATHA 2

Pemenne npaktuyeckux 3aJlaHui Ha COCTABIIEHUE 3JIEKTPOHHO-Tpadudeckux GopmMy1 31eMeHToB 1-4 5

MEPUOIOB.
Tema 1.2. OcHoBHoOe coaep:kaHue 2 OK 01
[Tepuoanueckuit OK 02
3aKOH ¥ TaG/IHIa Teoperuueckoe o0yueHue
A.W. Menneneesa IIpakTnyeckue 3aHATHSA 2

15




Pemennie npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI HAa XapaKTepU3alUI0 XUMHUUECKUX

2
JJIEMEHTOB.
Pa3nen 2. XuMnuyeckue peakunu 16
Tema 2.1. Turmsl OcHoBHoOE coepKaHue 10 OK 01
XUMHYECKHX
peaxiyit Teoperudeckoe o0yueHue 4
Knaccugukarus u THIIBI XAMHUYECKUX PEAKIIUN C y9aCTHEM HEOPraHHYECKUX BEIICCTB. 2
Mosmsipraast macca. 3akoH ABoraapo. MoJisipHbIi 00BEM T'a30B.
2
IIpakTnyeckue 3aHATHSA 6
CocraBneHre ypaBHEHUN peakiui 2
Pacuer maccel (00bEM, KOTUYECTBO BEIIECTBA) MPOAYKTA PEAKIUH. 2
YpaBHEHHS OKHCIEHUS-BOCCTAHOBIICHUS. 2
Tema 2.2. OcHoBHOE conepxaHue 4 OK 01
DNEeKTPOIUTHYECKA ,
T THYECK YeHH
3 CCOMAAIS B eopeTn4yeckoe o0yyenme
HOHHBIA OOMEH | 71 5 rekTpOIHTHYECKO HCCONHAIIHH. 2
JlaGopaTopHble 3aHATHSA 2
JlaGopatopHas paboTa «Peakiuu ruipoiamusay. 2
KonTpouabnas
CtpoeHue BelecTBa 1 XUMHUECKUE PEAKITHH. 2
padora 1
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Pazgen 3. CtpoeHne 1 CBOiicTBa HEOPraHMYECKUX BeleCTB 30
Tema 3.1. OcHoBHOe coaep:kanne 8 OK 01
Knaccudukanus, 5 A OK 02
Teopernueckoe o0yuenune
HOMEHKJIaTypa 1 P y
CTpOEHUE
HEOPTaHUHUCCKUX K paccndukanis HEOPraHUUECKUX BEIECTB. 2
BEIIECTB
Tumel KPUCTATUTMUECKUX PEIICTOK. 2
[MpakTnyeckune 3aHATHS 4
2
Pemienne 3amau Ha pacyeT MaccoBOW JOJM (MacChl) XMMHUYECKOTO 3JIEMEHTa (COCAMHEHUS) B MOJIEKYJe
(cmecn).
2
CocraBnenue GopMyJ XUMHUYECKHUX BEIIECTB.
Tema 3.2. ®uszuko-| OCHOBHOE coepKaHue 12 OK 01
XUMHYECKHE 6 OK 02
o T THYECK YeHU
CcBOMCTRA eopeTHyecKoe o0yyeHue
HEOPTaHHYECKUX
BCILECTB Meraisl. 2
Hewmerannbl. 2
XVMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHX BEIIECTB. 2
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IIpakTuyeckune 3aHATHSA 4
CocraBieHre ypaBHEHUH XUMHUECKUX PEAKIIUH HEOPraHUYECKUX BEUIECTB. 5
Pemienne npakTUKO-OpUEHTHPOBAHHBIX TEOPETUUECKUX 3a/IaHUI HAa CBOIMCTBA U MOJYyYCHHE HEOPTaHUYECKUX 5
BEIIIECTB.
JlaGopaTopHble 3aHATUS 2
JlabopaTtopHas pabota «CBoICTBa METAIJIOB U HEMETAIIIOBY. 2
TeMma 3.3. OcHOBHOe coiep:KaHue 8 OK 01
[TponsBoacTBo OK 02
T THYECK YeHH
HEOPraHMYECKUX eoperHyeckoe ofysenue 6
BCIICCTB. O6wuiue MpeICcTaBIeHus O IPOMBILIIIEHHBIX CII0C00aX MOMYYeHHs XMMUUYECKUX BELIECTB. 2
3HavYeHHE U
TIPUMCHCHHC B YepHas U LBETHAs METAJLTYPIUs. 2
OBITY U Ha
TIpOU3BOACTBC [Tpobnema 0TX00B U MOOOYHBIX MPOTYKTOB. 2
IIpakTnyeckne 3aHATHA 2
Pemnenne nmpakTHKO-OpUEHTHPOBAHHBIX 33JaHUI O POJIM HEOPTaHMYECKUX BEIIECTB B OBITY U TPOM3BOTCTBE. 2
KonTtpoibHasn .
CBolicTBa HEOPTAaHUYECKUX BEILECTB. 2
pabora 2
Paznea 4. CTpoeHue 1 CBOMCTBA OPraHU4eCKUX BellecTB 44
Tema 4.1. OcHoBHOe cogep:kanue 10 OK 01
Knaccudukanus,
Teopernueckoe 00yueHun
CTpOEHUE U P yaenue 8
HOMCHKIaTypa [Tpeamer opranudeckoil XumMuu. B3auMocBs3b HEOPraHUUECKUX U OPTaHUUECKUX BEIIECTB. 2
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OpraHUYECKUX XHUMHYECKOE CTPOEHUE KaK MOPSAIOK COETUHEHHS aTOMOB B MOJIEKYJIE COTJIACHO UX BAJIEHTHOCTH.
BEIICCTB
OcHoBHbIe nosiokeHus Teopun A.M. byTtiepoga. 2
N3omepusa. Homenkiarypa.
2
[TpuHIMIBI KTacCU(PUKAIIMKA OPTAaHUYECKUX COCTUHEHUH.
2
IIpakTHYeckne 3aHATHS 2
CocTaBJieHHE TIOJTHBIX ¥ COKPAIICHHBIX CTPYKTYPHBIX (DOPMYJI OPTaHHYECKHUX BEIIECTB OT/ICIHHBIX KJIIACCOB. 2
Tema 4.2. OcHoBHoOe coaep:kanue 16 OK 01
CaoiicTBa OK 02
T THYECK YeHH
OPTAHHYECKUX eopeTHyecKoe o0yyeHue 12
COCMHCHUN CBOMCTBA OPraHMYECKUX COEIUHEHHI
2
— IpEeJeNIbHbIE YIIIEBOAOPO/IbI.
2
— HeMpeAeNIbHbIE U apOMAaTUUYECKHUE YIIIEBOIOPOBI. 2
— KHCJIOPOJCOIEprKaIie COeITMHEHUS 2
— a30TcofepKalirie COeTUHEHNS (aMUHBI 1 aMUHOKHUCIIOTHI, OETIKN). 2
Knaccudukanus opraHMYECKUX peakiui. 2
IIpakTuyeckue 3aHATHSA 2
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Pewienue nenoyex npespaiicHuil Ha TeHETUYECKYIO CBSI3b.

JlaGopaTopHble 3aHATHS 2
JlabGopaTtopHnast paborta «IlonmyueHue 3THIIeHa U U3yUYEHUE €r0 CBOUCTBY. 5
Tema 4.3. OcHoBHOe coaep:kanue 18 OK 01
Opranunueckue OK 02
Teoperuveckoe o0yueHue
BEIIIECTBA B P y 14
KUSHENCATENLHOCT | Bygopranuyeckue coeiMHEHNS. 2
U 4eJIOBEeKa.
I1pousBoncTBO 1 OxkucneHne yIiIeBOI0B — HCTOYHUK SHEPTUU )KUBBIX OPTaHU3MOB. 2
IPUMCHCHUE
OpTaHHHCCKIX Bronoruyeckue QyHKIHHE GEITKOB. 2
BEIIICCTB B
TPOMBILIICHHOCTH | Fyonorpyeckue GYHKIUN KUPOB. 2
Pounb opranmdeckoit XuMuu B pelieHUH MpoOeM MUIEBOH 0€30MacHOCTH. 2
HyxkJIeMHOBBIE KUCIIOTBI: COCTaB U CTPOCHHE. 2
[Tpon3BOICTBO OPraHUIECKUX BEIIECTB. 5
[MpakTnyeckue 3aHATHS 2
Pemenre nmpakTHKO-OPUEHTUPOBAHHBIX 33JIAHUH 110 COCTABICHUIO XUMHYSCKUX PEaKIIUi, OTPasKAFOITUX
XUMHUYECKYI0 aKTHBHOCTh OPTAaHWYECKUX COSTMHEHUH B PA3IMIHBIX cpeaax (MPUPOTHBIX, OMOJTOTHICCKHX, 2

TEXHOTE€HHBIX ).
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KonTpoasnas

CTpyKTypa 1 CBONCTBA OPraHUYECKUX BEIIECTB. 2
padora 3 PYKLYP P
Pa3znea S. KuneTrn4yeckune 1 TepMOAMHAMMYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUSA XMMUYECKUX PeaKkiuii 12
Tema 5.1. OcHOBHOe co/iep:KaHue 4 OK 01
Kunernueckue OK 02
Teopernueckoe o0yuenune 2
3aKOHOMEPHOCTH P y
TIPOTCKAHHS XUMHUUECKHe PeaKIHU. 3aKOHOMEPHOCTH IPOTEKAHHUS . 5
XUMHYECKHX
peaxKun
JlabopaTopHblie 3aHATHSI 2
JlaboparopHas paboTa «Onpeaenenre 3aBUCUMOCTH CKOPOCTH PEAKIIH OT TEMIIEPaTyphl». 5
Tema 5.2. OcHOBHOe co/iep:KaHue 6
TepMmoanHamMuyeck
e Teopernueckoe odyuenue 2 OK 01
3aKOHOMEPHOCTH OK 02
p TernoBsie 3G (HEeKThl XUMUYECKUX peakinii. XUMHUECKOE paBHOBECHE. 2
MPOTEKAHUS
XUMHUYECKHIX IIpakTH4eckue 3aHATHSA 2
peaKuuu. -
Pemrenne npakTMKO-OpUEHTUPOBAHHBIX 33aJaHUK HAa puMeHeHne npuHiuna Jle-Illarense 2
PaBHOBecue
XUMHUHCCKAX JlaGopaTopHble 3aHsATHS 2
peaxkuui
JlaGopaTtopHast pabota «M3yueHne BIUSHUS pa3IunIHBIX (DaKTOPOB HA CMEMICHUE XUMHYECKOTO PAaBHOBECHS. 2
KonTpouabnas .
CKOpOCTh XMMUYECKOHN pEaKIIMU U XMMUYECKOE pAaBHOBECHE. 2
pabora 4
Pasnean 6. JlucnepcHble CHCTEMBI 10
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Tema 6.1. OcHoBHoOE coepraHue OK 01
HucnepcHbie OK 02
T THYECK YeHH
CUCTEMBI U eoperHIeckoe oSysenue OK 07
(axropsi nx JIMCIIEPCHBIE CHCTEMBI.
YCTOMYUBOCTH
I[IpakTnyeckue 3aHATHS
Pemenuie 3a1a4 Ha MPUTOTOBIICHUE PACTBOPOB.
Tema 6.2. OcHoBHOe coJep:kaHue OK 01
HccnenoBanue OK 02
CBONCTB JlaGopaTopHble 3aHATHSA
AUCIICPCHBIX Jla6oparopHas paboTa «IIpUroToBIEeHNE PACTBOPOBY.
CHUCTEM JISI X
unentupukanun  |JlaboparopHas padora «MccnenoBanue IUCIEPCHBIX CUCTEM.
KonTpoibHasn
JucniepcHble CUCTEMBI.
pabora S
Pazpnen 7. KauecTBeHHbIe peaknuy 00HAPYKEHUSI HEOPTAaHUYECKUX M OPraHUYeCKNX BellecTB
Tema 7.1. OcHoBHOE conepxaHue OK 01
Oo6napy>xeHue OK 02
IIpakTuyeckue 3aHATHS
HEOPraHUYECKHX pa ccKne 3a
KaTHOHOB 1 CocraBrneHne ypaBHEHUH peaklinii 0OHapykeHus: KaTHoHoB [-VI rpynn u aHMOHOB.
AHUOHOB

JlaGopaTopHble 3aHATHSA

J'Ia60paTopHa5{ pa60Ta «AHaIUTHYECKHUE PCaKiiu aHUOHOB).
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Tema 7.2. OcHoBHOe coJep:kaHue 4 OK 01
OOGHapyxeHue OK 02
IIpakTHYeckne 3aHATHA 2
OpTraHUYECKHUX
BCILCCTB CocraBiieHHe Ka4eCTBEHHBIX PEaKIMi OOHAPYKEHUSI OPTaHUYECKUX COCTMHEHUH. 2
OTJIENIBLHBIX
KJIACCOB C JlabopaTopHble 3aHATHUS 2
HCIIOJIb30BAHUEM
KA9ECTBEHHEIX 1. JTabopaTopHas pabota «KauecTBeHHbIC PeaKIIMKM Ha OTACIIbHBIC KJIACCHI OPTAaHMYECKUX BEIIECTBY. 5
peakuuii
IIpodeccnonaibHO-OpHEHTHPOBAHHOE COlep:KaHUe (COoAepKAHUE MPUKIATHOTO MOIYJIs1) 20
Pa3pea 8. XuMmus B ObITY M IPOM3BOACTBEHHOM 1eATEJIbHOCTH YejioBeka. MHAMBUAYAIbHBIH IPOEKT. 6 OK 01
OK 02
TeMma 8.1. OcHOBHOe coiep:KkaHue 6 OK 04
Xumus B ObITY U OK 07
TPOU3BOACTBCHHOU ) 1y1g B GHITOBOM 1 MIPOU3BOJCTBEHHON JIESITEILHOCTH YEIOBEKA. IIK®...
NEeATEILHOCTH 2
2
HIeIoBCKa Keiicel. 1Tpon3BOICTBEHHOU IEATENBHOCTH YETOBEK 5
YnpmBrayalbHBIA 3ammuTa keiica: [IpeacraBieHue pe3ybTaToB PEMICHHS KEHCOB (BBICTYIUICHHUE C TTPE3EHTAILIUEH )
MIPOEKT.
*Paznen 9.1. UcciienoBanne U XUMHYECKUI aHAIU3 00beKTOB OMocdepbl (151 YKPYNHEHHBIX TPYNI CleluaabHOCTEl/ 14
npodeccuii: 19.00.00, 31.00.00, 32.00.00, 33.00.00, 34.00.00, 35.00.00, 36.00.00, 43.00.00)
Tema 9.1.1. OcHoBHOE conepxaHue 4 OK 01
XUMHYeCKHHU OK 02
AHATH3 TIPOG BOII Teopernueckoe odyuenue 2 OK 07
XUMUYeCKu# aHau3 MPoO BOJIBI 2 IIK...

3 Otpaxaertca MK, anemeHT KoTopoit GopMUpyeTca NPUKAAAHBIM Moaynem (NMpodeccnoHaNbHO-OPUEHTUPOBAHHBIM COEpKaHneMm) B cooTBeTcTBMM ¢ TOC peanmsyemoit

npodeccun/cneumanbHoctm CMoO
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JlabopaTopHble 3aHATHS 2
1. JIabopaTtopHas padora «OuncTka BOAbI OT 3arpsA3HEHUID. 2
Tema 9.1.2. OcHoBHoOe coaep:kanue 6 OK 01
XUMHUYECKUI OK 02
Teoperuyeckoe o0yueHue
KOHTPOJIb Ka4eCTBA P y 2 OK 07
TIPOAYKTOB KauecTBeHHBII XMMHUYECKHI COCTaB IIPOIYKTOB TUTAHHUS. 2 IIK...
MUTaHUS
IIpakTHYeckune 3aHATHA 2
Pemenne 3amad mo cocTaBy HPOXYKTOB MUTAHUS 2
JlabopaTopHble 3aHATHUS 2
JlaboparopHast pabota «lccienoBanue MpoIyKTOB MATAHUS HA HAJTMYHE YTIICBOIOBY.
HccnenoBanye MOJIOYHBIX MIPOTYKTOB HAa HANMMUYKE Kpaxmana. MccienoBanue NpoyKTOB Ha HATMYUE 2
TJTFOKO3BI.
Tema 9.1.3. OcHOBHOE coJepKaHne 4 OK 01
Hccnenosanue 5 5 OK 02
Teoperuyeck YeHH
00BEKTOB P o€ obyHeHue OK 04
Guochepsr Y4eGHO-HCCIIeN0BATENLCKHI IPOEKT B 00ACTH HCCIE0BAHUS 00HEKTOB 6HOChEPHI. 2 OK 07
NHauBHyanbHBIM IIK...
MIPOEKT. 3amuTa HHANBUIYAJBLHOIO MPOEKTa 2
KoncyabTanuu 10
IIpome:kyTouyHasi aTTecTAlUs 110 AUCHUILIMHE (IK3AMEH) 12
Bcero 170
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3. YcaoBus peajqu3ainum NporpaMmMbl 001eo0pa3oBaTeIbHOM JUCIUIIMHBI
3.1. TpeboBaHMsA K MMHUMAJIBHOMY MaTEePHAJbHO-TEXHHYECKOMY 00ecne4eHHI0

s peanuzanuy mporpamMmbl AUCHUIUIMHBL [PEAYCMOTPEHBI CIEAYIONIUE ClielruaIbHbIe
MOMEIIEHUS: YUYeOHbIN KaOMHET XUMUH.

Oo6opynoBaHue y4eOHOro kadnHera (HarJsiHble MOCOOHUsI): HAOOPHI IIAPOCTEPIKHEBBIX
MoJieJiell MOJIEKYJ, MOJENN KPUCTAIMYECKUX PEUIeTOK, KOJUICKIIMU MPOCTBIX M CIOXKHBIX
BEIIECTB W/WJIM KOJUIEKIIMM IOJMMEPOB; KOJJIEKLUS TOPHBIX MOPOJ M MHUHEpajoB, Tadiuua
Menpeneesa, yueOnbie GribMbl, UPpoBbIe 00pa30BaTEILHBIC PECYPCHI.

TexHuuyeckue cpeacTBa 00yUeHHs1: KOMIIBIOTED C YCTPOWCTBAMH BOCIIPOM3BEICHUS 3BYKa,
HNPUHTEP, MYJIbTUMEANA-TIPOCKTOP C SKPAHOM, MYyJIbTUMEIUIHAS JTOCKA, yKa3Ka-IIPE3eHTEep IS
IIPE3EHTALAMN.

OobopynoBanue jgadoparopuu U pado4Yux MecT JIaOOPATOPHMU: MEH3YPKH, IUIMETKU-
KaleJbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JIyTMbl, IPEIMETHbIE U TOKPOBHBIE CTEKJIA, MJIAHIIETHI
JUISL KamelbHBbIX peakiuii, (GuibTpoBaibHas Oymara, MPOMBIBATIKU, CTEKISIHHBIE MPOOUPKH,
pEe3WHOBBIE MPOOKU, (HOHAPUKH, HAOOpP pPEAKTHBOB, CTEKJISHHBIC MaJOYKH, IITATUBHI s
poOUPOK; MEPHBIE IIMJIMHAPHI, BOPOHKH CTEKJISTHHBIE, BOPOHKHU JEJIUTEIbHBIC IMINHAPUICCKUE
(50-100 mu), cTynku ¢ ecTHKOM, GappopoBbIC YAIIKH, MUAHIETHI, PUIBTPHl OyMaXKHbIC, BaTa,
MapJisi, YaCOBBIE CTEKJIA, MIIEKTPOIUINTKH, JTA0OPATOPHBIE IITATUBEI, CIIUPTOBBIC TOPEIKU, CTUYKH,
npuOop A7 TONYyYeHHUs Ta3oB (WIM MpOOHMpPKA C Ta300TBOJHOW TPYOKOif), AepKaTend s
MPOOUPOK, CKIISTHKU JJISi XPaHEHHs] pEaKTUBOB, pa3JaTOYHbIC JIOTKU; XUMHUECKUe cTakaHsbl (50,
100 u 200 mm); mImaTeny; MUHILETHI; THUTEIbHBIE HIUMIBI; CEKYHAOMEpPHI (TaiiMephl), MEpHbBIE
npobupku (Ha 10-20 mur) m mepHble koumOwr (25, 50, 100 u 200 mn), BomsHas OaHs (Wiau
TEPMOCTAT), CTEKJISHHBIC MAaJOYKHU; KOHHUYECKHEe KoiObl anst tutpoBaHus (50 u 100 wun);
WH/IMKATOpHBIE TIOJOCKK Ui ompeaeneHus pH ¥ crangapTHas WHIAMKATOPHAS —IIKaa;
yYHUBEpCaJIbHBIA HHANKATOP; muneTku Ha 1, 10, 50 mu (mm no3atopst Ha 1, 5 u 10 mut), OropeTku
JUIsl TATPOBAHUS, MeauIMHCKUE mmpuibl Ha 100—150 mut, mabopaTopHbie W/UU aHATTUTUYECKUE
Bechl, pH-MeTpsl, cylibHbIN mKad, u ap. 1adbopatopHoe 000pyI0BaHUE.

3.2. UupopmanmoHHoe o0ecniedeHre peain3anuu NpPOrpaMmbl
1. na peanuzauuu mporpamMmbl 6MOIMoTeuHbId (HOHA 00pa30BaTENbHON OpraHu3aluu
JIOJIKEH UMETh IIe4aTHbIE W/UIIN 3JIEKTPOHHBIE 00pa3oBaTelbHble U HH(POPMALIMOHHBIE PECYPCHI,
PEKOMEHIOBaHHBIE Il UCIOJIb30BaHUSA B 00Pa30BaTEIbHOM IIPOLECCE, HE CTapule ISTU JIET C
MOMEHTa U3/IaHusl.
2. PexoMmeHayemble TMeYaTHbIE W3JaHUS [0 pealu3aluu  001eodopazoBaTeIbHON
JUCLUTUIMHBI TPECTABICHBI B METOJUYECKUX PEKOMEHALUAX [0 OpraHu3alui 00y4YeHusl.
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4. KOHTPOJIb M OlIeHKA Pe3yJbTATOB OCBOCHUS 00111€00pa30BaTeIbLHOMN N CHUIITTHHBI

KOHTpOJIB H OLICHKA PE3yJIbTATOB 06yLIeHI/I$I OCYHICCTBIIACTCS MPEIOAaBaTCIEM B IIPOLECCE

IMPOBEACHUA IPAKTHYCCKUX 3aHATUH U J'Ia60paT0pHI>IX pa60T, TCCTUPOBAHHA, a TaAKIKC

BBITIOJTHEHU A 06y‘IaIOI_HI/IMI/ICH HHAUBUAYAJIBbHBIX 3a,I[aHI/II>'I, ITPOCKTOB, I/ICCJ'IC,HOBaHI/II\/'I. PC3y.]'IBTaTBI
06yLIeHI/I5[ OIIPECACIIAOT, UTO 06yqafonmec51 JOJIXKHBI 3HATbh, IOHUMAaThb U JEMOHCTPUPOBATH I10

3aBCPUICHUHN U3YUYCHUA JUCLUITIIIMHBI.

Jns popMupoBaHUs, KOHTPOJISI M OLIEHKU PE3yJbTATOB OCBOCHHS YYEOHOW MUCIMILIHHEI

UCIIOJNIE3YETCS CUCTEMA OLIEHOYHBIX MEPONPHUATUH, IPEICTABIISIONIAST COO0ON KOMILUIEKC YIeOHBIX

MEpOTPHUATHIA, COTJIACOBAHHBIX C pe3yJbTaTaMu OOy4eHUs M C(HOPMYJIHPOBAHHBIX C yUETOM
OI'OC COO (npeamerHsble pe3ynbratsl o aucuuiuimae) u I'OC CIIO.

Ne Monyar / Pasaen Pe3yabTar 00yueHus OueHovHbIe MepONPUATHS OK
/ Tema
| |OcHoBHOI1 MOAYIb
1 [(Pa3pen 1. ®opmyInpoBaTh 0a30BbIe
OcHoBBI MOHSITUS U 32aKOHBI XUMHH
CTpOoeHust
BelllecTBa

1.1 |Crpoenue aromoB |COCTaBISATH XUMUYECKHE 1. Tect «CTpoeHHe aTOMOB OK 01
XUMHYECKHUX dbopMyIIbl COEIMHEHUH B XUMHYECKHX 3JIEMEHTOB U
AJIEMEHTOB U COOTBETCTBHUU CO CTENEHbIO |[IPUPOAA XUMUUECKON CBSA3UY.
pupoaa OKHCIICHUSI XUMUYECKHUX 2. 3ajaum Ha COCTaBIICHUE
XUMHUYECKON AIIEMEHTOB, UCXOJS U3 XUMHUYECKUX (POpMYyII
CBS3U BaJICHTHOCTH U JIByXaTOMHBIX COEIMHEHUN

AIIEKTPOOTPHUIIATETILHOCTH  |(OKCUAOB, CYIb(HUIOB,
TUAPUAOB U T.IL.).

1.2 |Ilepumognueckuii | XapakTepu3oBaTh [IpakTuko-opuentupoBanusie  |OK 01
3aKOH M TaOJUIa |XUMHUYECKUE 3JIEMEHThl B [TEOPETHUECKHUE 3a/laHUs Ha OK 02
J.11. MenneneeBa |COOTBETCTBHHU € UX XapaKTEPU3aLUI0 XUMHUECKHX

MIOJIO)KEHHUEM B 351eMeHTOB: «MeTayunyeckue /
NepUOANYECKON CUCTEME  |HEMETAJJIMYEeCKHe CBOMCTBA,
XUMHUYECKHUX 3JIEMEHTOB ANEKTPOOTPHULATENLHOCTD U
.. Menneneesa CPOJCTBO K JJIEKTPOHY
XUMHYECKHUX 3JIEMEHTOB B
COOTBETCTBUE C UX
JJIEKTPOHHBIM CTPOEHUEM H
MI0JIO)KEHUEM B IIEPUOANYECKOMN
CUCTEME XMMHYECKHX
anemenToB .. MenaeneeBay.
2 |Pa3zgen 2. CocraBasit ypaBHenusi 1 |KonrposabHas padora
XumMHYecKue cXeMbl XUMHYEeCKUX «CTpoeHue BelecTBa u
peakuuu peakumi XMMHYeCcKHe peaKkium»
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Monyas / Paznen
/ Tema

Pe3yabTar 00y4yeHus

OueHoYHbIe MEPOTIPUSTHS

OK

2.1

Tuner
XUMHYECKAX
peakuuii

CocTaBIATh peaKIum
COC/IMHCHUS, PA3JIOKCHUS,
oOMeHa, 3aMeIleHH,
OKHCJIUTEJIbHO-
BOCCTAaHOBUTCIIbHBIC
pCaknuu U p€akumuun
KOMIUIEKCO0OpazoBaHus (Ha
npuMepe
THJIPOKCOKOMITJICKCOB
ATIOMHUHHUS M [UHKA) C
y4acTHEM HEOPraHUYECKUX
BEIIIECTB

1. 3amauu Ha cocTaBICHUE
YpaBHEHUH pEaKInil:

— COCMHEHHS], 3aMEeILEeHUS,
paznokeHusi, oOMeHa U peakiuit
C y4acTHEM KOMILIEKCHBIX
coeMHEHUH (Ha mpuMepe
TUAPOKCOKOMILIEKCOB
ATIOMUHUS U [IUHKA);

— OKUCJIUTENIBHO-
BOCCTaHOBUTEJIbHBIX PEAKIUH C
UCIIOJIb30BaHUEM METO/a
3NEKTPOHHOTO OanaHca;

— C y4acTHeM KOMIUIEKCHBIX
coeMHEeHu! (Ha mpumepe
TUAPOKCOKOMILIEKCOB ITUHKA U
QIIOMUHHUS).

2. 3ajaum Ha pacuer
KOJIMYECTBEHHBIX
XapaKTePUCTHK MPOAYKTa
peaKIuu COSMHEHHSI; MaCCOBOM
WK 00bEMHOM 0K BBIXOJ1a
MPOJIyKTa PEakluyi COSAMHEHUS
OT TEOPETUYECKH BO3ZMOXKHOTO;
00BEMHBIX OTHOIIICHUH Ta30B;
KOJIMYECTBEHHBIX
XapaKTEPUCTUK UCXOIHBIX
BEILECTB U MIPOJIYKTOB PEAKIIHH;
Macchl (00beM, KOTHUECTBO
BEIIIECTBA) MPOAYKTA PEaKIIUH,
€CJIM OJTHO M3 BEIIECTB JIAaHO B
BHJIE PACTBOPA C OMPEICICHHON
MacCOBOM J0JIEH PACTBOPEHHOIO
BEILIECTBA.

OK 01

2.2

DIEeKTPOTUTHYECK
as qUccoLManis u
WOHHBIA 0OMEH

CocTaBnsiTh ypaBHEHHUS
XHUMHYECKUX PEaKIiu
HMOHHOTO OOMEHa ¢
y4acTHEM HEOPraHUYECKUX
BEIIECTB

1. 3agaHus Ha COCTABIICHUE
MOJICKYJISIPHBIX 1 HOHHBIX
peaKkiuii C yyacTUEM OKCHUJIOB,
KHCJIOT, OCHOBAaHMH U COJIEH,
HMOHHBIX peaklUi TuapoIn3a
COJIEH, YCTAaHOBJICHUE
W3MEHEHUS KUCIOTHOCTH CPE/IbI.
2. JJaboparopnas pabota
«Peaknmu rupoIu3ay.

OK 01
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Monyas / Paznen

Ne Pe3yabTar 00y4yeHus OueHoYHbIE MEePONIPUATHS OK
/ Tema
3 [Pa3men 3. HccaenoBatrs ctpoenue u  |KonrpoJsbHasi padora
Crtpoenue u CBOMCTBA «CBOMCTBa HEOPraHUYECKUX
cBoiicTBa HEOPraHUYeCKHUX BelleCTB |BellecTB
HEOpPraHHu4ecKUuX
BellleCTB

3.1 |Knmaccudukanms, |Knaccudumuponars 1. Tect «Homenknatypa u OK 01
HOMEHKJIaTypa U |HEOPTraHWYECKUE BEIIECTBA |HAa3BaHUE HEOPTaHMUYECKUX
CTpPOCHHUE B COOTBETCTBHUU C UX BEILIECTB UCXOJSI U3 UX
HEOPTraHUYECKUX |CTPOCHUEM XUMHYECKON (GOPMYIIbI HITH
BEILIECTB COCTaBJICHHE XUMHUYECKOU

(hopMyJIbI HCXOMIS U3 Ha3BaHUS
BEIIECTBA 10 MEXKIYHAPOTHOM
WIIA TPUBUATBHOU
HOMEHKJIaType».

2. 3agaun Ha pacyeT MacCOBOM
J10J1d (MacChl) XUMHUYECKOTO
3JIeMEHTA (COeAMHEHHUS) B
MoJIeKyJie (cMecH).

3. [IpakTuyueckue 3a1aHus 1Mo
KJIacCHU(pUKAIUU, HOMEHKJIAType
U XUMUYECKUM PopMyliaM
HEOPraHUYECKUX BEILECTB
pa3IMYHBIX KJIACCOB.

4. TlpakTHdeckue 3alanus Ha
ONpeAeICHUE XUMUYECKON
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BUJIa XUMUYECKOM
CBS3U U TUIA KPUCTAININYECKON
PELIETKU.

3.2 |Dusuko- YcranaBnuBarth 1. Tect «Ocobennoctu OK 01
XUMHYECKHE 3aBHCUMOCTh (PU3UKO- XUMHUYECKUX CBOMCTB OKcu0B, |OK 02
CBOMCTBA XUMHUUYECKUX CBOWCTB KHUCJIOT, OCHOBaHUM,

HEOPraHMYECKUX |HEOPTaHMYECKHUX BEIIECTB |aM(OTEPHBIX THAPOKCHIOB U
BEII[ECTB OT CTPOEHUSI aTOMOB 1 coJiei».

MOJIEKYJI, & TAKXKE TUIIA
KPUCTAJUTMYECKON pEHIETKH

2. 3a1aHus Ha COCTaBIICHUE
YpaBHEHUN XUMHUYECKUX
peaKIuii C y4acTUEM MPOCTHIX U
CJIOKHBIX HEOPTaHUUYECKHUX
BEIIECTB: OKCUIOB METAJLJIOB,
HEMETAIIJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTraHUYECKUX
KHCJIOT, OCHOBAaHHI 1
aM(}OTEPHBIX THAPOKCHUIOB,
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Monyas / Paznen

Ne Pe3yabTar 00y4yeHus OueHoYHbIE MEePONIPUATHS OK
/ Tema

HEOPraHUYECKUX COJICH,
XapaKTEepU3YIOUINX UX CBONCTBA
U CIIOCOOBI MOTYYECHHUS.
3. IIpakTUKO-OpHUEHTUPOBAHHbIEC
TEOPETUUECKHE 3aJaHusI Ha
CBOMCTBA U IIOJIy4YEHUE
HEOPraHUYeCKUX BEILECTB.
4. JlaboparopHas pabota
«CBolicTBa METAJIJIOB U
HEMETAJIIIOBY.

3.3 |[IpousBoacTBO O6ocHoBbIBaTh 3HaueHue U |[IpakTuko-opuentupoBannpie |OK 01
HEOPraHWYECKUX |[IPUMEHEHUE 3aJIaHus 10 COCTABIICHUIO OK 02
BEIIIECTB. HEOPraHMYECKUX BEIIECTB B |[XUMUYECKHUX PEAKIIHIL C
3HauYeHUE U OBITOBOM U y4acTHUEM HEOPraHUYEeCKUX
MIpUMEHEHHUE B MIPOU3BOJICTBEHHOM BEIIECTB, UCIOJIb3YEMBIX ISl KX
ObITY U Ha JESITCIIBHOCTH YeJIOBEKA UX |MICHTU(DUKALINN U
MIPOU3BOJICTBE (UBUKO-XUMUYECKUMU MIPOMBIIIUICHHBIX CIIOCOOOB

CBOMCTBaMH IOy YCHMUS.

4 |Pa3nen 4. HccaenoBatrs crpoenue 1 |KonrposbHas padora
CrtpoeHnue u cBoOlicTBa opranuyeckux |«CTpoeHue U CBOMCTBA
CBONCTBA BelIeCTB OPraHMYecKuX BelecTB»
OpPraHMYecKux
BelIeCTB

4.1 |Knaccuduxamus, |KnaccuduimponaTth 1. 3agaHus Ha cOCTaBIIEHUE OK 01
CTPOEHHUE U OpraHMYECKHE BEILIECTBA B |HA3BaHUI OPraHMYECKUX
HOMEHKJIaTypa COOTBETCTBHUU C UX COEIMHEHUH MO TPUBUATILHOMN
OpPTraHUYECKUX CTPOCHHEM WU MEXTYHapOTHON
BEIIECTB CHUCTEMaTUYECKOMN

HOMEHKJIaType.

2. 3ajaHus HA COCTaBIICHHE
TMIOJIHBIX U COKPAIIEHHbIX
CTPYKTYPHBIX (POpMyIT
OpPraHUYECKUX BEILECTB
OTJIENbHBIX KJIACCOB.

3. 3amauu Ha onpeaeneHue
npocreiien Gopmybt
OpPraHUYECKON MOJIEKYJIbI,
MCXOJS U3 DJIIEMEHTHOI'O COCTaBa

(B %).
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Monyas / Paznen

Ne Pe3yabTar 00y4yeHus OueHoYHbIE MEePONIPUATHS OK
/ Tema

4.2 |CsoiicTBa YcTanaBiuBaTh 1. 3amaHust Ha COCTaBJICHUE OK 01
OpraHUYEeCKUX 3aBUCUMOCTH (hU3HKO- YpaBHEHUN XUMHUUYECKUX OK 02
COETMHEHU I XUMUYECKUX CBOMCTB peakiuil ¢ yyacTueM

OpPraHUYECKUX BEIIECTB OT |OpraHMYeCKHX BEIIECTB Ha

CTPOCHHUS MOJIEKYJI OCHOBAHHUU UX COCTaBa U
CTPOCHHUS.
2. 3ajaHus Ha COCTaBJIECHUE
YPAaBHEHUN XUMUYECKUX
peakuuil, WITIOCTPUPYIOIINX
XMMHYECKHE CBOICTBA C yUETOM
MEXaHHU3MOB ITPOTEKAHUS
JAHHBIX peaKuui u
TeHETUYECKOM CBSI3U
OpPTraHUYECKUX BEUIECTB Pa3HbBIX
KJIACCOB.
3. PacuerHble 3a1auu 110
YPaBHEHUSIM PEaKLU C
y4acTUEM OPTaHUYECKUX
BEIIIECTB.
4. JITaboparopnas paboTa
«ITonyyenue sTueHa U
M3yYEHHUE E€r0 CBOMCTBY.

4.3 |Opranuueckue O6ocHoBsiBaTh 3HaueHue u |[Ipaktuko-opueHtupoBanusie |OK 01
BEIIECTBA B MPUMEHEHNE OPTraHMYECKUX |3a/laHus IO COCTABIICHUIO OK 02
YKU3HEICSITEIbHOC |BEIIECTB B OBITOBOM U XUMUYECKUX PEAKIUHN C
TH YEJIOBEKa. MIPOU3BOICTBEHHOM y4acTHEM OPTaHHYECKUX
[Tpou3BOACTBO M |ACATEIHHOCTH YEJIOBEKA UX |BEIIECTB, HCTIOIb3YEMBIX JIJIS UX
MIPUMEHEHUE (bU3UKO-XUMHUYECKUMHU uaeHTU(UKAINH B OBITY U
OpraHUYECKUX CBOMCTBaMHU MPOMBIIUIEHHOCTH.

BEILIECTB B
MPOMBIIUIEHHOCTH

5 |Pa3gen S. HccnenoBars paBHoBecue [KonTpoabnas padora
Kunernyeckue n |H CKOPOCTb XMMUYECKHX |(«CKOPOCTH XUMHYECKOM
TePMOIMHAMUYEC | peakuuii peakuuu U XuMHYeCcKoe
KHe paBHOBeCHE»
3aKOHOMEPHOCTH
NpPOTEeKaHUs
XHMHYECKHX
peakuui

5.1 |Kunernueckue UccnenoBats BIUsiHUE 1. JIaboparopHas paboTa Ha OK 01
3aKOHOMEPHOCTH |KOHILICHTPALUU BBIOOP: OK 02
MPOTEKAHUs pearupyrouux BeuecTB u
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Monyas / Paznen

Ne Pe3yabTar 00y4yeHus OueHoYHbIE MEePONIPUATHS OK
/ Tema

XUMHYECKHUX TEMIEPaTypbl Ha CKOPOCTh  |— «OmnpeaeneHue 3aBUCUMOCTH

peaxuit XUMHUYECKHUX PEeaKIii CKOPOCTH peakluu OT
KOHIIEHTPAIIUU pearupyrommx
BEIIECTBY;
— «OrnpeseneHue 3aBUCUMOCTU
CKOPOCTH peakLuu OT
TEMIEPATYPBI».
2. [IpakTUKO-OpUEHTUPOBAHHbIE
TEOPETUUECKHE 3a/laHus Ha
aHayu3 (aKTOPOB, BIUSIOLIUX
Ha U3MEHEHHUE CKOPOCTHU
XUMHYECKON peakKItu.

5.2 |Tepmonunamuuec |HcciaenoBarh BIUSHUE 1. 3agauun Ha pacuetsl TermaoBbix (OK 01
Kue M3MEHEHUs KoHIeHTparuu |3¢hdexToB xummdeckux peakuuii |OK 02
3aKOHOMEPHOCTH |BEILECTB, PEAKIIMU CPENbl U U OIIPENIETICHUE TUIIA PEAKLIUU
MIPOTEKAHUS TEMIIEPATypPhI Ha cMeNIeHHE |(IT0 TerIoBoMY 3D (eKTy: IK30-
XUMUYECKHUX XUMHUYECKOI'O PABHOBECUS M SHIOTEPMHUECKHUE).
peakuui. 2. [IpakTuKO-OpUEHTUPOBAHHbIE
PaBHoBecue 3a/laHus Ha IPUMEHEHHE
XUMHYECKHUX npunnuna Jle [larense ps
peaxui HAXO0KJICHUs HAIIPaBIICHUS

CMEIILIEHUs PaBHOBECHUS
XUMHYECKON peakly U aHalln3
(hakToOpOB, BIMSIOMIMX HA
CMeEIllEHNEe XUMUYECKOTO
paBHOBECHS.
3. JJabopaTtopHas pabota
«3ydyeHne BIUSHUS pa3IN4IHbIX
(akTOpPOB Ha CMEIIECHUE
XMMHYECKOTO PABHOBECUS».
6 |Pa3mex 6. HccaenoBars aucnepcubie | KonrposibHas padora mo reme
JAucnepcHbie CHCTEMBbI «/lucnepcHbie CHCTEMbD)
CHCTEeMBbI

6.1 |ducnepcHsle Pa3nuuyare UCTUHHBIE 1. 3amaun Ha IPUTOTOBJICHHE OK 01

CUCTEMBI U pPacTBOPBI, KOJUIOUIHBIE pacTBOPOB. OK 02

(bakTopbI NX
YCTOMYHUBOCTH

pacTBOpPEI U
rpyOOIMCTIEPCHBIE CUCTEMBI
Ha OCHOBC XUMHUYECCKOT'O
IKCIIEPUMEHTA

2. IIpakTUKO-OpUEHTHPOBAHHBIE
pacyeTHbIE 3a1aHUS Ha
JICIIEPCHBIE CHCTEMBI,
HCIIOJIb3yEMBbIE B OBITOBOM 1
IIPOU3BOJICTBEHHOMN
JeATEIbHOCTH YEIIOBEKA.
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Monyas / Paznen

Ne Pe3yabTar 00y4yeHus OueHoYHbIE MEePONIPUATHS OK
/ Tema
6.2 |HccnenoBanue UccnenoBath Gusuko- JlabopaTopHas pabora (Ha OK 01
CBOICTB XUMHUYECKHE CBONCTBA BBIOOD):
JUCTIEPCHBIX pa3IMYHbIX BUJOB — IlpuroroBieHue pacTBOPOB;
CUCTEM JUCIIEPCHBIX CUCTEM — HccnenoBanue qucepcHbIX
CHUCTEM.
7 |Pa3men 7. HUccaenoBaTh CBOMCTBA
KauecTBeHHbIEe |OpraHMYecKUX U
peakuuu HEOPraHU4eCcKHX BellecTB
o0Hapy:KeHUs € UCMOJIb30BAHHEM
OPraHNYeCKUX U |Ka4YeCTBEHHBIX PeaKIuii
HEOpPraHUu4ecKUuXxX
BellecTB
7.1 |OGHapyxeHue Hccnenosarb 1. JlabopaTtopHas pabota (Ha OK 01
HEOPraHMYECKUX |KaueCTBEHHBIC PEaKIIUU BBIOOD):
KaTHOHOB U HEOPraHMYECKUX BEIIECTB |— AHAUTHYECKHE PEaKIUU
aHMUOHOB kaThuoHOB [-VI rpyni;
— AHaJTUTUYECKUE PEaKIIUU
AQHUOHOB.
2. IlpakTyeckue 3a1anust Ha
COCTABJICHUE YPaBHECHUU
peaxiuii OOHapyKEHUS
kaTHOHOB [-VI rpynm u
AQHUOHOB, B T.4. B MOJICKYJISIPHON
¥ MOHHOH (popmax.
7.2 |O6HapyxeHue Hccnenosats 1. JJaboparopHas paGota (Ha OK 01
OpraHHYECKUX KaueCTBEHHbBIE PEeaKIINH BBIOOD):
BEII[ECTB OpraHWYeCcKHUX coeuHeHni |— KadecTBeHHBIE peakinu Ha
OT/IEIBbHBIX OT/ICNIbHBIX KJIaCCOB OTJIEJIbHBIE KJIaCChl
KJIACCOB C OpPTaHUYECKUX BEIIECTB;
HCTIOJIb30BaHUEM — KauecTBeHHbIil aHamM3
KaueCTBEHHBIX OpPTraHUYECKUX COCTUHEHHM 10
peaxiui (YHKIIMOHATBHBIM TPYTIIaM.
2. [IpakTuyeckue 3a1aHus Ha
COCTaBJICHHE KAYECTBEHHBIX
peaxiuii OOHapyKEHUS
OPraHUYEeCKUX COCTUHEHUH.
Il |[IpuknagHoii Moxyab
8 |Pa3men 8. OuenuBartp nocjaeacTBus |3ammura Keica (¢ yuerom

Xumus B ObITY H
NPOU3BOACTBEHH
0l 1eATeJIbHOCTH
yeJioBeKa

OBITOBOI U
NMPOU3BOACTBEHHOM

ACATECJIbHOCTH Y€J10BCKA C

MO3UIIUH IKOJIOTHYECKON

Oyayuuei npogeccuoHAIbLHOM
AesITeJIbHOCTH)
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Monyas / Paznen

Ne Pe3yabTar 00y4yeHus OueHoYHbIE MEePONIPUATHS OK
/ Tema
0e30macHOCTH
Xumus B ObiTy 1 |OuenuBath nocnenctsus  |Keiic (¢ yuerom Oyaymiei OK 01
MIPOU3BOJICTBEHHO |OBITOBOM U npodeccuoHaTbHON OK 02
W IeATEeIbHOCTH  |IIPOU3BOJICTBEHHOM JESATETLHOCTH ) OK 04
YeJioBeKa JIeATETLHOCTH YelioBeKa ¢ |Bo3MoskHbIE TeMBI KEHCOB: OK 07
MO3ULMI 3KOJIOTHYECKOU 1. Ilorennenue kiuMara u
0e301acHOCTH BBICBOOOK/ICHUE Ta30BbIX
TUAPATOB CO JIHA OKEaHa.
2. byayiiue maTepuansl s
aBua-, MalIMHO- U
npuOOPOCTPOCHHUS.
3. HoBsle maTepuansl ams
COJIHEUHBIX OaTapeil.
4. JlekapcTBa Ha OCHOBE
pacTUTEIbHBIX MIPENapaToB.
9.1 (Pa3men 9.1. HuTepnperupoBath 3ammuTa yueoHo-
HccaenoBanue 1 |XUMHYeCKHeE NMPOIECCHl M |HCCJI€I0BATENbCKOI0 MPOEKTA
XHUMHYECKHH siBJIeHUs B Ouocdepe (c yuerom Oyayueit
aHaIu3 00bEKTOB npo¢ecCHOHATbHOM
ounocdepnl AesiTeJIbHOCTH)
9.1.1|{OcHoBbI Boimonusate nonueiid ukia | 1. JJaboparopuast pabota OK 01
nabopaTopHoit AKCIEPUMEHTAIBHOTO «OcHOBBI TabOpaTOPHOI
MPAKTHKHU B HCCJICTOBAHMUS C MPAKTHKN.
npodeccuoHanbH |COOTI0ICHIEM MPaBUIT 2. TunoBsle pacueTsl MO

BIX JIA0OOpaTOPHSIX

0e301acHOro oopaleHus ¢
BEIIECTBaAaMU U
1a00paTOPHBIM
000py10BaHHEM

TEMaTHUKE YKCIICPUMEHTA.

3. 3agauu Ha BHIYUCIICHHE
CpEeHero 3HAYCHUS
IKCIIEPUMEHTAIbHBIX JaHHBIX,
TIOTPEIIHOCTH.

4. [IpencraBneHune pe3ynbTaToB
IKCIEPUMEHTA B Pa3IHYHON
¢dbopme (Tabnwuia, rpaduk,
OTYET, JIOKJIaJ, IPE3CHTAITH ).
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Monyas / Paznen
/ Tema

Pe3yabTar 00y4yeHus

OueHoYHbIe MEPOTIPUSTHS

OK

9.12

XuMHuuyeckui
aHaju3 Mpod BOJIBI

UccnenoBaTs XUMHYECKUN
cocTaB pod BOIBI

1. Tect «CBolicTBa U COCTaB
BOJIBI».

2. 3amague « XUMUYECKUN
COCTaB BOJIbI, TUII BOJABI U
CIOCOOBI €€ MMPUMEHEHH (C
WCIIO0Ib30BAaHUEM HOPMATUBHBIX
JIOKYMEHTOB).

3. IIpakTUKO-OpHEHTUPOBAHHBIE
TEOPETUUECKHE 3aJaHusI Ha
COCTaB BOJIbI M CIIOCOOBI
BBIPAXCHUS KOHIIEHTPALUH U
nepecyeT KOHLEHTpalui (¢
UCIIOJIb30BAaHUEM HOPMATUBHBIX
JIOKYMEHTOB).

4. JIaboparopnas paboTa Ha
BBIOOD:

— OuucTKa BOJBI OT
3arpsi3HCHUN;

— Omnpenenenue pH Boab! 1 ee
KHUCJIOTHOCTH;

— Omnpenenenue )XeCTKOCTH
BOJIbI U CITOCOOKI €€
YCTpaHEHHS.

OK 01
OK 02
OK 07

9.13

XuMHUYIeCcKnit
KOHTPOJIb
KadecTBa
MPOAYKTOB
ITUTaHUS

HccnenoBath XUMHUYECKUN
COCTaB HpOILYKTOB IIUTAaHUA

1. Tect «Opranuueckue u
HEOpPTaHUYECKHE BEIIECTBa,
BXOJISIIIIME B COCTAB MPOIYKTOB
MTUTAHUSD).

2. IIpakTHKO-OpUEHTHPOBAHHBIE
3aJjaHMsl 110 KyJIMHAPHOM
TEeMaTHUKe.

3. JJaboparopHas paboTa (Ha
BBIOOD):

— O0GHapy»xeHue HUTPaToB B
MPOAYKTaX MUTAHUS;

— HccnenoBanue npoayKToB
MUTaHUS Ha HAIWYKE YTIIEBOIOB
(MyKa, TBOPOT, MOJIOKO, HOTYPT)
Ha HaJM4Yue YIIeBOOB
(kpaxmai, TIII0K03a, caxapo3a).

OK 01
OK 02
OK 07

9.14

XUMHUYECKUN
aHayu3 nmpood
ITOYBEI

HccnenoBaTh XUMUUYECKHHA
COCTaB MpOO MOYBHI

1. Tect mo TemMe « XUMUYECKUH
COCTaB HEOPTaHUYECKUX U
OpPTaHUYECKUX yI0OPECHUID.

2. 3amanne «B3anMoCBsI3b

OK 01
OK 02
OK 07
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Monyas / Paznen
/ Tema

Pe3yabTar 00y4yeHus

OueHoYHbIe MEPOTIPUSTHS

OK

cocTaBa MOYBBI, TUII TOYBBI U €€
Ha3HAYCHUSI.

3. JlJabopaTtopHas pabora (Ha
BBIOOD):

— ObHapyxeHue
HEOPraHUYECKUX IIpUMeECcE B
mpo0ax MOYBHI;

— Onpenenenue pH BoaHOM
BBITSDKKH TIOYBBI, €€
KHUCJIOTHOCTH U MIETIOYHOCTH.

9.15

HUccnenosanue
00BEKTOB
ouocdepsl

UccnenoBaTs XUMHYECKUN
cocTaB 00BEKTOB OHOChepsI
Ha IpUMepe MPOTyKTOB
MUTAHUS, BOJbI U TIOYBBI

YyeOHO-uccae10BaTeNbCKAI
MPOEKT B 00J1aCTH
HCcClIeq0BaHus 00BEKTOB
ouocdepsl.

Bo3MoxHBIE TEMBI IPOEKTOB:
1. UccnenoBanue cocraBa
MUHEpaIbHOU BOJIBI U
PEKOMEHIallUH T10 €€
HCII0JIb30BAaHHIO.

2. UccnenoBaunue
pa3pyuIaronero 1eicTBus
MIPUPOTHOM BOJIBI HA
CTPOUTEIILHBIC MaTEPHAIIBI.
3. CocTaBieHue mpoeKTa
[IBETHUKA/Oropo/a/cana B
3aBHCHMOCTH OT COCTaBa
MPOAHAIM3UPOBAHHBIX TIOUB.
4. CocTaBneHue
cOamaHCUPOBAHHOTO MEHIO Ha
JIeHb (HECINI0) B 3aBUCHMOCTH
OT COJIeP)KaHUS XUMHYECKHUX
MaKpO U MUKPOAJIEMEHTOB B
MPOyKTaX MUTAHUS.

5. UccaenmoBadue KauecTBa
MUTHEBOI BOJIBI.

6. UccnenoBanue npod
BOJIOTPOBOHOM BOJIBI Ha
MpeIMeT YCTPaHESHHUSI
JKECTKOCTH.

7. YcTpaHeHHe )KECTKOCTH BOJIbI
B CEIIbCKOXO3SMCTBEHHOU
JEeITEIIbHOCTH.

OK 01
OK 02
OK 04
OK 07
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Ne Pe3yabTar 00y4yeHus OueHoYHbIE MEePONIPUATHS OK
/ Tema
9.2 |Pa3nen 9.2. HNuTepnperupoBarth Y4uebHo-ucciIe10BaTeIbCKHI
HccaenoBanue 1 |XUMHYeECKHe MPOLECCHl M |IPOEKT (€ y4eToM OyaylIei
XHUMHYECKH I siBJICHUS B TexHOC(epe npogeccuoHaIbLHOM
aHaJIn3 00LEKTOB JIesITeJIbHOCTH)
TeXHOC(epsI

9.2.1|OcHOBBI BoimonnasaTe nonueiit mukn | 1. JlJabopaTopHas pabora OK 01
nabopaTopHOM AKCIIEPUMEHTAIBHOTO «OcHOBBI Ta0OPATOPHOI
MPAKTHKHU B WCCJICTIOBAHMSI C MIPAKTUKI.
npodeCCHOHATIBH  |COOIIOCHUEM TTPaBUII 2. TumoBBIE PacyYETHI IO
BIX JIA0OpATOPHUSX |0€30MacHOr0 OOpaIleHus C |TeMaTUKE IKCIIEPHUMEHTA.

BEIIECTBAMHU U 3. 3aayu Ha BBHIYUCIICHHE
1a060paTOPHBIM CPEIHEro 3HAYCHHUS
o0opyaoBaHrEM JKCIIEPUMEHTANBHBIX JaHHBIX,
MOTPEITHOCTH.
4. TlpencraBnenue pe3yibTaToB
JKCIIEPUMEHTA B Pa3JIMYHON
¢dopme (Tabauma, rpaduxk,
OTYeT, JOKJIaJl, TPE3CHTALIUS ).

9.2.2 | Xumudeckwuii UccnenoBats xumuueckuit | 1. 3amaun Ha onpeneneHue OK 01
aHajau3 npoo COCTaB P00 TEXHUYECKOM |METaJIOB, HEOPTaHUYECKUX OK 02
TEXHUUYECKOH BOJIBI AHMOHOB Y OPTaHUYECKUX OK 07
BOJIbI BEIIECTB B TEXHUYECKOH BOJIE

pa3sHOro Ha3Ha4CHH.

2. IIpakTHKO-OpUEHTUPOBAHHbIE

TEOPETUUECKUE 3aaHusl Ha
COCTaB BOJBI M CITOCOOEI
Bblpa)KCHI/ISI KOHHGHTpaIII/Ifl nu
nepecyeT KOHILIEHTpalui (¢

HCIIOJIb30BAHUEM HOPMATHUBHBIX

JIOKYMEHTOB).

3. 3amanne « XUMHUYECKUH
COCTaB TEXHUYECKOW BOJIBI, TUII
BOJIbI M CITOCOOBI €€
MIpUMEHEHUS (C

HCIIO0JIb30BAHNUEM HOPMATHUBHBIX

JIOKYMEHTOB).

4. JlaboparopHas paboTa (Ha
BBIOOD):

— Omnpenenenne XJa0puaoB
METOJIOM TUTPOBAHUS B
TEXHUUYECKOM BOJIE;

— Onpenenenne )XeCTKOCTH
TEXHUYIECKOH BOIBI METOIOM
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Monyas / Paznen

Ne Pe3yabTar 00y4yeHus OueHoYHbIE MEePONIPUATHS OK
/ Tema
TUTPOBAHUSI.

9.2.3 | XumMunueckuii Uccnenosats conepxkanue |1. Tect no teme «Xumuueckuii |OK 01
KOHTPOJIb YTJIEKUCIIOro ra3a B Bo3ayxe [cocTaB arMocdepHoro Bozayxa |OK 02
KauecTBa BO3AyXa U BO3Ayxa paboyeil 30HbI. OK 07

2. IlpakTHKO-OpUEHTUPOBAHHBIC
3a/IaHMs HA XUMUYECKUI aHaJIu3
coCTaBa BO3/lyXa.

3. JlJabopaTtopHast pabota
«Omnpenenenue comepx aHus
YTJIIEKUCIIOTO Ta3a B BO3AyXe
MOMEIIEHUS dKCIpecc-
METOIOM.

9.2.4 | XuMu4ecKkui HccnenoBath npoOsI 1. [Ipaktuko-opuentupoBanusie (OK 01
aHaju3 npoo MaTEepUAJIOB CTPOUTENIBHO- |3aJaHUSI IO XUMUYECKOMY OK 02
MaTepuasoB pecTaBpalluOHHON aHaJIM3y Npod MaTepuaioB OK 07
CTPOUTEITTHLHO- NeSATeTLHOCTH M IU3aifHa  |CTPOUTEITHbHO-PECTaBPAIIMOHHOMN
pecTaBpaIlmoOHHOM NeSTeTLHOCTH U TU3aiiHa.

JNEITEILHOCTU U
nu3aiHa

2. JJaboparopnas padota (Ha
BBIOOD):

— M3roroBieHne Kpacok
(moabop MUTrMEHTOB U
CBSI3BIBAIOIIUX BEIIECTB);

— UccnenoBanue cBOMCTB
BSDKYIIIAX BEIIECTB Ha MPUMEpPE
THIICA.
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Monyas / Paznen

Ne Pe3yabTar 00y4yeHus OueHoYHbIE MEePONIPUATHS OK

/ Tema
9.2.5|UccaenoBanue Uccnenosars xumuuyeckuii | YueOHO-UCCIIEA0BATEIBCKUIA OK 01
00BEKTOB cocTaB 00BEKTOB MPOEKT B 00JIaCTH OK 02
TeXHOCHEPHI TexHOC(Eephl HA IPUMEPE  |UCCIICIOBAaHMS OOBEKTOB OK 04
TEXHUYECKOH BOJIbI U TEXHOCHEPHI. OK 07

MAaTEepHAIOB CTPOUTEIIHLHO-
pecTaBpalMOHHON
NEITEILHOCTH U JU3aiHa

Bo3MoxHBIE TEMBI IIPOEKTOB:

1. KonTpoib kauecTBa
TEXHUYECKOHN BOJBI Pa3HbIX
BHJIOB B COOTBETCTBUU C
meroaukamu 1o ['OCT.

2. Co3nanue JeKOpaTUBHOM
HITYKaTypKH.

3. IIurMeHTEI B U3IETUIX U3
CTEKJIa.

4. UccnenoBanue
pa3pyLIAIOLIErO ICUCTBUS BOABI
Ha CTPOUTEIbHBIEC MaTePUAIIBI.
5. OneHka cocTOsIHMS BO3/1yXa
paboueli 30HBI CIICIUATNCTA
(TexHomora, CTpOUTENS U T.11., C
y4eToM 00J1acTu
npodecCuoHaIbHOM
JeSATEILHOCTH) B COOTBETCTBUU
C HOPMATHUBHBIMH
JIOKyMEHTaMHU.

38




